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Products 
Manufactured by 

Watkins-Johnson Company 

Amplifiers 
Solid State & TWTA 
TO-8 
Cascaded 
TWT (Space Qualified) 

Analysis Systems 

Antennas & Antenna Systems 
ATE, Test & Calibration Equipment 

Attenuators 
Converters 
Detectors 
Direction-Finding Systems 
Drivers 
ECM Subsystems 
Filters (YIG) 
Frequency Converters 
Frequency Generators 
Frequency Memory Loops 
Frequency Synchronizers & Synthesizers 

Frequency Translators 

Furnaces 

Hi-Reliability Components 
Integrated Front Ends 
Limiters 
Mixers 

Modulators/ Demodulators 
Multipliers 
Oscillators 
Power Dividers 

Power Splitters 
Receiver Front Ends 
Receivers 
Sampling Mixers 
Simulation Systems 
Temperature Controllers 
Tuners 
YIG Devices 
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Cascadable Amplifiers 

Special Purpose Hybrid Devices 

Cascaded Amplifiers 

Integrated Components 

Multi-Stage Microwave Amplifiers 

Frequency Mixers 

QPLMixers 

Mixer Applications Notes 

Reactive Power DividersfTransformers 

Switches 

VCOs and Heaters 
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Summary of Technical Articles 

HIGH-RELIABILITY 
'Specifying High-rei Mixers and Amplifiers" ... . .... 25 

MIXERS 
"Mixers: Pan 1 -
Characteristics and Performance" •..... , ... , .. 752 

'Mixers: Pan 2 -
Theory and Technology" ........•.....•• , •• 759 

"Selecting Mixers for Besl Inlermod 
Performance." Parts 1 and 2, .• , • , •• , ....•.•. 767 

"Predicting Inlermodulalion Suppression 
in Double-Balanced Mixers" .............•.•• 776 

"MIL Specification Mixers" ................... 786 

o 1988. W;;tkins.Johnson Company 

PRODUCT INDEX 4--5 

INTRODUCTION TO WATKIN5-JOHNSON 6 

CASCADABLE AMPLIFIERS 
(2 to 8000 MHz) 7-490 

In1roduction ...•.• , .••••. . ... . .• • • • _ ........• 8 
Selection Tips •...• . .......•.••. • ..•.•....•.. 10 
Selection Charts .•. , ..••.. . ..... . .•••........ 12 
Mounting Instructions ..............•... .... _ .. 15 
Flalpack Amplifiers ...•. , .•.... .. •••• , •.. ... .. 16 
Wldeband GaAs FEr Feedback Technology •.. _ ....• 17 
Outline Dlav.rings •••••• • ••. _ ...•.........•..• 18 
ReliabHity and Screening. , . _ ...... . .•.........• 20 
Specifying High-Rei Mixers and Amplifiers .•.....•.• 25 
Technical Data Sheets •...•.•..............•.• 33 
Application Information _ ••• _ .......•..••...... 385 
Special Purpose Hybrid Devices ............. _ .. 401 

Selection Chans ....•.•..•....•........•.. 402 
Tectmical Data SheelS ..................... 405 

Cascaded (Connectorized) Thin-Film Amplifiers 
(6200 through 6203 Series) •.............•..... 457 

Oulline Drawings ..... , .•. •.. ..•.•...•..•.. 461 
Selection Chart ...... . ............ . ....... 462 

Integrated Components ..... . ... • .•.• • •....... 469 
Selecticn Chans ....•.......•••..•.....•.. 470 
Oulline Dralliings . ...............•......... 472 
Technical Data Sheets ..•.•.............•.. 475 

MULTI-STAGE MICROWAVE AMPLIFIERS 
(2 1018 GHzl 491-497 

Technical Data Sheets .•.•.........•......•.. 492 

FREQUENCY MIXERS '.,..793 
Introductk>n .........•.•..• • • • ••••......•.. 500 
Selection Charts ............................ 502 
Technicat Data Sheets ......•.. • . • .••.....•.. 509 
Mixer Technical Articles .•.• . ...•.•.... •. ..... 751 
OPL Mixers ................. . •• • • • • •. . . ... 782 

Outline Drawings .......• . . . . .• • •. . • • . . . . . . 783 
MIL Specification Mix.ers ........... • .•...... 786 

Mixer Applicalion Information • . ........ . ........ 790 

REACTIVE POWER DIVIDERS! 
TRANSFORMERS 795-803 

SWITCHES 805--852 
RF SP$T Switches (0.5 10 2000 MHz) •.• . ••• . ....• 806 
Microvta~ Pin Diode Switches (0.5 to 18 GHz) ...••• 819 

Selection Chari •................... . •..... 819 
Technical Data Sheets ..........•.....•...• 820 

MMIC GaAs FEr Switches ..•.........•••• . ..• 841 
Outline Drawings ........•......•.•......... B44 
Microwave Switch Selection Technique ........... 846 

VCOs AND HEATERS 

CONVERSION CHARTS 

853-867 

86~74 

NOTE: Specifications subject to change .. vithout notice. All 
testing per applicable internat Watkins-Johnson test proce
dures which are available upon request (and also subject to 
change without notice). 
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Model Page Model Page Model Page 

CASCADABLE AMPLIFIERS A67-1 168 PA2 316 
Al 34 A70 172 PA3 320 
A3 36 A70-1 174 PA3-1 322 
A5 38 A70-2 176 PA5 324 
A5-5 40 A70-3 178 PA6 326 
A5-6 42 A71 180 PAlO 328 
A7 44 A72 182 PAl 0-1 332 
A9 46 A73 184 PA12 334 
All 48 A74 186 PA12-1 338 
A11-2 50 A74-1 188 PA15 340 
A12 52 A74-2 190 PA37 342 
A15 54 A75 192 PA38 345 
Al6-2 56 A75-2 194 PA38-2 347 
A17 58 A75-3 196 PA48 350 
A18 60 A76 198 RA26 353 
Al8-1 62 A77 200 RA36 356 
A19 66 A77-1 202 RA38 358 
A19-1 68 A78 204 RA43 360 
A21-1 70 A79 206 RA46 362 
A24 72 A81 208 RA53 364 
A25 74 A8H 210 RA62 366 
A25-1 76 A81-2 212 RA63 368 
A26 78 A81-3 214 RA63-1 370 
A27 80 A82 216 RA66 372 
A28 82 A82-1 218 RA69 375 
A28-2 84 A83 220 RA76 378 
A29 86 A83-1 222 RA89 380 
A29-1 88 A86 224 RA89-1 382 
A31-1 90 A87 226 
A32 92 A87-1 230 SPECIAL PURPOSE 
A33 94 A87-2 232 HYBRID DEVICES 
A33-1 96 A88 234 02 406 
A34 98 A89 236 03 408 
A34-1 100 AL7 238 03-1 410 
A35 102 EA1 240 EGl 412 
A35-1 104 EA2/EA5 242 ELl 414 
A36 106 EA7 244 EL40 416 
A36-1 108 EA15 246 Gl 420 
A36-2 110 EA17 248 G2 422 
A37 112 EA41 250 G30 424 
A38 114 EA41-1 252 G34 427 
A38-1 116 EA51 256 G40 430 
A39 118 EA53 258 KG40 434 
A41 120 EA53-2 260 KL80 436 
A41-1 122 EA54 262 L1 440 
A43 124 EA54-2 264 L2 442 
A45 126 EA54-3 266 L34 444 
A45-1 128 KA41 270 L40 447 
A51 130 KA41-1 272 LGl 450 
A53 132 KA43 274 LG30 452 
A54 134 KA45 276 PL30 454 
A55 136 KA48 278 
A56 138 KA53 282 INTEGRATED 
A57 140 KA61 284 COMPONENTS 
A58 142 KA62 286 6242-1005 476 
A59 144 KA63 288 6242-1402 479 
A59-1 146 KA63-1 290 6242-1702 482 
A61 148 KA65 292 6242-1809 485 
A6H 150 KA66 294 6243-1206 488 
A63 152 KA68 296 
A64 154 KA82 298 MULTI-5TAGE 
A65 156 KLA62 300 MICROWAVE AMPLIFIERS 
A66 158 LA7 304 6882-812 492 
A66-1 160 LA17 307 6882-813 492 
A66-3 164 LA45 310 6882-814 492 
A67 166 LA45-1 313 6882-824 492 
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Model Page Model Page Model Page ~ 
MULTI-STAGE M9H/M9HC 610 MZ7420/MZ742OC 740 
MICROWAVE AMPLIFIERS M12 612 MZ881 0/MZ881 OC 742 --Continued M12A 614 MZ8813/MZ8813C 744 = 6884-812 494 M14 616 MZ931 0/MZ931 OC 746 
6884-813 494 M14A 618 MZ9313/MZ9313C 748 
6884-814 494 M15/Ml5C 620 

t 6884-824 494 M16/Ml6C 622 REACTIVE POWER 
6885-813 496 M17/M17C 624 DIVIDERSITRANSFORMERS 
6885-814 496 M33B-X 626 BT5 796 
6885-815 496 M33C-X 628 BT6 796 
6885-816 496 M34B-X 630 BT? 796 ~ M34C-X 632 BT8 796 
FREQUENCY MIXERS M35B 634 BTBC 796 ~ DM85/DM85C 510 M35C 636 BTBCL 796 
FD25/FD25C 512 M36B 638 BT9 796 
FD25H/FD25HC 514 M36C 640 BT9C 796 ..... 
FD93/F093C 516 MSO/MSOC 642 BT9CL 796 

l FD93H/FD93HC 518 MSOA/MSOAC 646 H2 801 
M1 520 M51/M51C 650 H2C 801 
M1A 522 M52/M52C 654 H5A 801 
M1A-ll 523 MY52/MY52C 654 Tl 796 
M1G 524 M53/M53C 658 T2 796 
M1H 526 M62/M62C 662 ~ M1J 528 M63/M63C 664 SWITCHES 
M1K 530 MY63/MY63C 664 ~ M1P 532 M63H/M63HC 666 PAlO B06 
M2A/AC 534 MY63H/MY63HC 666 PS30 809 
M2B/BC 536 M66/M66C 668 Sl 812 
M2E/M2EC 538 M67/M67C 670 S2A 812 
M2G/GC 542 M72/M72C 672 56 812 
M2T/TC 544 M74/M74C 674 S10 816 
M4A 546 M76/M76C 678 Sll 816 
M4B 548 MY76/MY76C 678 MS103 820 
M4G 550 M76H/M76HC 680 MS104 822 
M4T 552 MY76/MY76HC 6BO MS203 824 
M4TH 554 M77/M77C 682 MS205 826 
M5D 556 MY77/MY77C 682 MS254 828 
M5H 558 M79/M79C 684 MSA240 830 
M6 560 M79H/M79HC 686 MSE203 832 
M6A 562 M80/MBOC 687 MSE205 834 
M6D 564 M80L/M80LC 689 MSF303 836 
MBD-SO 566 MY82/MY82C 691 MSF503 838 
M6E 568 M83/M83C 692 MST201 842 
M6E-SO 570 M83H/M83HC 694 
M6EH 572 MY83HI MY83HC 694 HEATERS 
M6F 574 MY84/MY84C 696 331240-001 857 
MOO 576 M85/M85C 698 33189-001 858 
M6H 578 MY85/MY85C 698 334334-001 859 
M6J 579 M86/M86C 702 
M6K sao M87/M87C 704 
M6KC 581 MY87/MY87C 704 
M6R 582 MOO/MOOC 708 
M6T 584 MY8B/MYOOC 708 
M6V 586 MOOH/MOOHC 712 
M8H-3/M8HC-3 5B8 MYOOHI MYOOHC 712 
M8H-7/M8HC-7 590 M89/M89C 716 
M8T/M8TC 592 MY89/MY89C 716 
M8TH/M8THC 594 M93/M93C 723 
M9A 596 MY93/MY93C 723 
M9AC 597 Ml33-'X' 726 
M9B 598 M333 728 
M9BC 600 MZ501 O/MZSOl OC 730 
M9C 601 MZ521 0/MZ521 OC 732 
M9D 602 MZ631 O/MZ631 OC 734 
M9E 604 MZ7407/MZ7407C 736 
M9G/M9GC 608 MZ7410/MZ741OC 738 
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Watkins-Johnson Company 
- An Overview -

Watkins-Johnson COmpany, now in Its 
third decade of grm'Jlh. is a diverSified 
electronics firm engaged In the 
research, development and production 
of advanced electronic systems, 
electron devices and related eqUipment. 

Today. morc than 3,000 people are 
employed by the Company, whose 
corporate headquarters are located in 
Palo Alto, California. Additional manu
lacluflng lacihltes are operated in Scotts 
Valley. Santa Barbara and San Jose, 
California; Gaithersburg and COlumbia, 
Maryland; VVake County, North carolina; 
and Windsor, England. Sales o!lices are 
located throughout the United Stales 
and in England. I!aly and Germany. The 
COmpany also has distributors through
out Ihe 'ree world. 

!NatIOns-Johnson Company's excel
lent technical staff and extensive 
production facihties enable the 
Company 10 respond quickly to 
customers' needs. Utilizing in-house 
capabilities to the luUest assures 
complete quality control 01 key com
ponents and expedites delivery on 
quantity production runs. Many of the 

6 

thousands of superior catalog items are 
available from stock for early detivery. 
In addr!ion, IJlJatkins.Johnson Company 
will either modify an eXisting product or 
design and fabricate new unrts to meet 
unusual applications. Important to many 
such projects is the Company's provi
sion for secure areas which a1lO':-I the 
undertaking oj rigidly classified assign
ments of '<Vide scope and complexrty. 

The Company is composed of two 
groups - DeVIceS and Systems. The 
products of the DeVIces Group serve 
the communicatron, radar, electronic 
countermeasures, test equipment and 
production equipment markets. 

VOltage-controlled and backward
wave oscll1atOr"s are produced for a 
wide range 01 military and commercial 
applications. [n addition, the Devices 
Group manufactures heat-processing 
and parts-handling equipment for the 
semiconductor and solar-cell 
production industries. 

Three divisrons devetop and manu
facture microwave semiconductor 
devices. integrated circuits, solid-state 
signal-processing components and 

Integrated subsystems. 
An addillonal manufaclunng facility, 

located in Windsor, England, produces 
radlo-flequency simulation equipment 
and provides support for all Watkins
Johnson products in the Bntish Isles 

The Systems Group is an engrneer· 
Ing and proouclron entity devoted to the 
deSIgn, developmenl and production of 
special-purpose receivers, antennas, 
lest eqUipment, and space communlca
lion amplifiers. 

At San Jose. the group produces 
reconnaissance and surveillance sys
lems, antennas and antenna systems. 
electronic countermeasures (Ee M) 
equipment, high-reliability ampliliers for 
space communication and automatic 
test equipment. 

In Maryland and Nonh Carolina, two 
other divisions oller prOducts for 
commumcations, direction finding, 
surveillance, electromagnetic inter
ference (EMI) and electromagnetIc 
compatibility fEMC) investigations, and 
signal proceSSing 
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CASCADABLE 
AMPLIFIERS 

The AF and MicrOVlave Frequency 
Range is .... lell covered from 2 MHz 
through 8000 MHz by 'Nalkins· 
Johnson's extensive line of cascadab!e 
amplifiers. These amplifiers have been 
designed to offer the system or 
subsystem designer maximum flexibility 
in performance options. 

A predominantly hybrid approach 
using thin·film technology is used 
throughout the product line to obtain the 
highest levels of electrical pertoHnance, 
repeatability, stability, quality and 
reliability. Most recently, the produclline 
has been emphasizing the utilization of 
the masl recenll advances in bi-polar 
and GaAs FET technology to obtain Ihe 
highest gain per siage, the lowest noise 
figures, the highest output power and 
the widest bandwidths. tn addition. 
much emphasis has been placed on 
improving the efficiency for power 
consumption limited applications. Using 
thin-lilm hybrid construction techniques 
coupled with ferrite core material and 
optimizing the electrical circuits. the 
maximum in efficiency is obtained. 

The units are designed for maximum 
ease of cascading in a 50-ohm system. 
The designer may select an appro
priate low-noise module for his first 
stage lollowed by as many gain blocks 
as required for his design. cascaded 
pQ\I'l8r output will be determined by the 
final stage. where the output level will 
be unchanged. provided sufficient drive 
from the preceeding amplifiers is 
available. 

Each ollhese thin-film cascadable 
amplifiers is a complete amplifier in 
itself. including Slable DC biasing 
circuitry and internal power supply 
decoupling. In addition to a good 
ground plane connection. the use of a 
external decoupling capacitor of at 

B 

least 0.1 ~f should be added. 
Intended to cover a maximum 

number of appl1calions. these amplifiers 
offer noise figures as low as 1.5 dB for 
narrow band applications. Irequency 
coverage 'rom 2 MHz 10 aooo MHz. 
and p<)\'1er output in excess of +27 
dBm. Most of these units are designed 
for a posilive 15 voll supply voltage, 
while some may accept 12 valls or 5 
volts. Overall, these universal modules 
can be characterized by stable and 
repeatable performance over a very 
broad range 01 frequencies. tempera
ture and supply voltages. 

The conSlruction of the 'vVatkins
Johnson amplifier series involves the 
highest tevels of thin-film technology. 
The thin-film metalization is performed 
by using a high-vacuum RF sputtering 
system for both resistor and conductor 
metalizations. All conductor traces are 
gold metalizatioo. The thin·lilm resistors 
are formed from tantalum nitride and 
are passivated at high temperature to 
yield excellent long-term stability. The 
resistor composition is such that Ihere 
is less than 150 ppm/lie of change in 
resistor value over the fuU operating 
temperature range. 

Thin-fifm circuitry offers very precise 
conlrol 01 resistor and circuil pal1erns. 
Thin·film inductors, etched on the 
substrate. yield a high degree of repeat
ability from unit to unit. This is 
particularly important when repealable 
gain, VSWR and phase characteristics 
are required. 

All RF transistors are bonded to lhe 
substrate using a gold-silicon eutectic
die-attach process. This eliminates the 
need for scrubbing the thin-film gOld 
and results in superior adhesion and 
more unHorm contact which, In turn, 
gives beller reliability and heat transfer. 

The VVatkins-Johnson cascadable 
amplifier provides the system designer 
with a reliable. low-cost. ultraminiature 
approach 10 his Circuit design and 
allovlS him to concentrate on the 
complexities of the system \vithout 
worrying aboul the intricacies of the RF 
transistor amplifier design. 

A plot of the highest gain in a single 
TO-8 as a function of frequency is 
given in Figure 1. Over 40 dB is 
currently available up 10 500 MHz. in 
excess of 24 dB up to 2000 MHz. and 
20 dB up to 6000 MHz. 

The lowest typical noise figure 
available versus frequency is shown in 
Figure 2, with 2.5 dB up to 1000 MHz. 
3.5 dB up to 2000 MHz. and 3.5 dB up 
10 6000 MHz. 

The highest output power available 
versus frequency is shovJn in Figure 3, 
with typically greater than +26 dBm up 
to 500 MHz. greater Ihan +24 dBm to 
2000 MHz, and greater than +25 dBm 
to 4000 MHz. 

Several accessory components 
which further enhance the versatility of 
this approach are the TO-8 packaged 
passive limiters and gain control 
modules. A combination of up to eight 
TO·8 modules may be integrated in a 
W-J metal housing with SMA 
connectors. Other complementary 
signal processing components avail
able from 'vVatkins-Johnson include 
high quality mixers, detectors. switches, 
hybrids and transformers which may be 
integrated with the amptHier series into 
a number of useful subassemblies (see 
Index). 
Nole: Application information on using 
TO-8 amplifiers and further technical 
discussion on the circuit description of 
these amplifiers follows the technical 
data sheet pages. 
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SELECTION TIPS 
The /ollmving groupings of vVatkins-Jotmson Gascadable Amplifiers have been 
proVIded for the purpose 01 increasing the awareness lor the design engineer 
regarding differences bet'Neen the amplifier families. With the gargantuan list of 
amplifiers thaI follows in the Selection Chart. the task of choosing the optimum 
amplifier for the given application has become increasingly difficuilit is intended 
thai this addilionallnformation 'Nill help ease the task. 

Full Performance. Passive Bias 
A3/A5/A7/A9/A19 Series 

These are lull performance. no compromise amplifiers all 
designed using passive bias. and, except lor the A32, all use 
choke decoupling. The AS olfers extremely low gain variation 
over temperature with a typical performance of less than 
±2 dB from _54 DC to +l00DC. ln addition, these models that 
use choke decoupling provide very wide power supply ranges 
... lith the minimum erleet on gain varialion. 

Full Performance. Single-Stage Gain Blocks 
AS·5/A5·6/A 12/A 15/A25-1/A35/A75 Series 

This group 01 amplifiers all provide medium outpullevel 01 
+7 dBm minimum using active bias circuits with resistive 
decOUpling from the povier supply. They will all operate 
effectively al tower than their rated 15 volt power supply with 
virtually no change in gain. NF Of VSWR characteristics on 12 
voll supplies. At 5 valls Vee. this series of amplifiers vlill draw 
typically about 9 rnA of current and provide approximately 0 
dBm 01 output power vlith an allendenl gain drop 01 only 
about I dB. From 15V dovm to +1 OV Vee. the drop in output 
power is about 0.67 dB/vat!. Below to valls, the output pD'.'!er 
drop is closer 10 0.8 dB per vall. The low frequency range of 
this group is typically flal down 10 1 MHz. 

High Gain • Two Stages. Full Performance 
A73/A74/A74-1/A76/A64/ASS/A66-1 /A24 Series 

These are lull performance amplifiers thai offer 20 to 30 dB of 
gain using Iwo common emlller rf stages complete with acllve 
bias housed in a single TO-8 package. These amplifiers have 
their raled specifications at 15 volls Vee, but. with the 
excepHon of the A73. Will aU operate with typically less than 
10% loss of gain on power supply vall ages as low as 5 volts. 
By combimng two RF stages into a single package. the 
performance 01 tvo separate TO-8 single-slage amplifiers is 
very nearly achieved. Reliability is improved since the lotal 
pans count is reduced. 

The WJ-A66-\ is a new 10 to 1000 MHz amplifier that 
provides 27.5 dB 01 gain. less than 3 dB noise figure, and 
greater than +15 dBm of output power lor a netl level of high 
performance in a single TO-8 package. 

10 

Performance Cost Leaders 
A51/A53/A54/A55/A56/A57 Series 

This group 01 amplifiers has been designed using totally 
passive bias and \'Iithoul the use of lerrltes lor the purpose of 
minimizing COS! and, at the same time. maximizing perfor
mance within these constraints. Noise ligures. for example. 
are typically only about 0.5 dB higher than a conventionat lull 
performance. active bias design. The A54 and the A56 are 
two-stage common emiller designs which offer a higher dB of 
gain per dollar ratio than is typically available using other 
design approaches. One trade off thaI accompanies Ihe 
approach used in this series is that because of the relatively 
low VCE used. it is generally not recommended that they be 
operated on Vee supplies of less than 12 volts. 

High Output Level . FuU Performance. 
Choke Decoupling 

An/An-1/A l8/A 18-l /A l7/A27/A28/A37 Series 

The use of ferrite decoupllng in this series allO'.'15 lor 
maximum bandwidth, gain, and output signal level lor the 
collector current used. The active bias used conlrols the 
coltectar current 10 wjthin ±3% of the nominal value over Ihe 
full MIL-STD temperature range of _54°C 10 +85°C. This 
series provides typically +1 4 to t"15 dBm of output power a1 
15 vaHs Vec and wi!! \'!ork \'.rell on power supplies as low as 5 
va1Js with an attendent output power near +2 dBm while 
drawing only 9 to 13 rnA 01 DC current 

High Output Level . Low Intermod Series 
A 78/A 79/A58/A59/A59-1 /A 19-1 /A29-11 A38/A38-1 /A39 

This group represents single-slage, bipolar designs that all 
have +22 dBm or + 19 d8m typical output power at 15V Vee 
and have been designed to oller the minimum noise figure 
generally obtainable using convenllonal leedback lOt this 
output level. They all incorporale a single RF choke using a 
toroidal fernte lor excellence in design simplicity while 
maintaining high perlormance. The bias points on the 
transistors have been chosen for optimum Ihird·()(der, lWO
tone suppression within the constraint 01 providing beller than 
+20 dBm of outpul power on Ihe models that have a "9" as 
the second digi\' The single toraid/slngle substrate apPlOach 
used in these designs also tlas improved reliability compared 
to multi-transformer or losS less leedback approaches. This 
group of ampliliers will operate e!lectively on 5 valls with 
typically Jess than 1 dB reduction in gain and will provide 
typically between 8 and 12 dBm 01 output power. 
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High Gain. Two RF Stages. 100 MiUiwatt 
Output Power 

RA69/RA89/RA89-1 Series 
The WJ·RA38 through RA89-1 is a high gain series of 
amplifrers that typically offers in excess of +20 dBm output 
power in a 6-inch diameter TO-8 package. Most amplifiers 
that offer +20 dBm 01 output power are limiled 10 less than 
15 dB of gain while the RA89- 1 typically provides 30.5 dB ot 
gain. This group of amplifiers are designed using the 
tradi tional full penormance aclive bias approach used in the 
W-J tower output power amplifiers, such as the A76, AB6 and 
A2.6 amptifiers. 

High Gain. Three RF Stages. 25 Milliwatt 
Output Power 

RA761RA66/RA26/RA36/RA43/RA53 

The WJ-RA76 through RA43 are the highest gain series of 
amplifiers that typically offers +15 dBm output power in a 0.6 
inch diameter TO-8 package. The RA 76 typically provides 
40.5 dB of gaIn up to 500 MHz while the RA53 provides 21 
dB of gain 10 5000 MHz. This group of amplifiers are designed 
using the traditional lull performance active bias approach 
used in many lower gain amplifiers. 

Medium Power Class A • > 200 MiUiwatts 

PA2iPA3/PA3-1 /PA5/PA6/PA 1 O/PA 1 0-1IPA 15/PA37/ 
PA38-2 Series 

Each 01 the WJ-PA series of amplifiers offers over 200 
mifliwatls of output power. covering 5 MHz to 4000 MHz, with 
the PAII8 proVIding over 25 dBm of output power. The PA38-2 
amplifier is the leader in dynamic range \ .. ~thin this series by 
providing typically +24 dBm output, 9 dB of gain '.-\lith a noise 
figure of less than 5 dB. Its dynamic range catcutates 10 
-t 122 dBm for a 1 MHz band"'Jidlh. The PA 15 provides 
typicalty 0.5 '.-vall to 500 MHz and 0.35 watt 10 1000 MHz WlIh 
13.5 dB of gain 

low Noise. low Level. Active Bias 

A1/A11 /A11-2/A21-1 /A31-1/A71 Series 

This series of ampli fiers is designed for minimum broadband 
noise figures, biased typically with 5 mA of collector current, 
and uses li1lle or no emiller feedback resistance. Because of 
the low collector bias current, these amplifiers operate best at 
their design Vee 01 15 volts and are not recommended for 
operation on supplies 01 less than 12 volts. AI 12 volts Vcc,. 
lhis series will typically lose about 1.5 dB of gain compared 10 

less than 02 dB toss for other W-J full performance amplifiers 
that prOVide 7.0 dBm or greater output power al 15 volts Vee 
The low frequency range of this group is typically flat down to 
t MHz. 

Low Noise. High Dynamic Range. High 
Efficiency 

A70/A70-1/A7D-21A70-3 Series 

The WJ-A70 through A70-3 series oilers noise figures from as 
low as 1.5 dB with an aUendent output power of +9.0 dBm to 
an output power of as high as +23 dBm (+33 dBm Third 
Orde- 1M Point) with an attendenl noise figure of only 2.8 dB. 
This series is designed for the lowest possible noise figure 
conSistent with the highest possible dynamic range. For 
example. the WJ-A 70-3 has a dynamic range of + 123.7 dBm 
in a 1 MHz bandwidth. 

Low Noise. High Efficiency. High Reverse 
Isolation 

A81/A81-1/A81-21A81-3/A821A82-1 Series 

The IAU-A81 through A82-1 series is designed for the ultimate 
in effiCiency and very high reverse Isolation (> 35 dB). They 
me also designed for low noise figures (less than 3 dB) and 
output levels (> t 5 dBm). This series has the highest 
efficiency index 01 the cascadable amplifiers which is 
attributable to lhe unique cascade circuit configuration used 
The cascade design consists 01 driving a common emiller 
stage Into a common base stage where the common base 
acts as a non·phase inverting impedance transformer which 
allows a much smaller amount of resistive feedback to be 
used which in turn improves the reverse isolation and 
decreases the degradation in noise figure. 

High Efficiency • Transformer Coupled 

A87/A87-1/A87 -21A67/A67-1/A86 Series 

ThiS series 01 ampUfiers used transformer coupled colleclOl" 
ClrCUllS for the purpose of minimizing the shumloading on the 
oulpul This increases the effeclive output power obtainable 
Irom a given collector current thereby increasing the DC to 
RF conversion effiCiency. For example. Ihe AB7 -1 yields -1-17 
dBm of OU1put power draWIng 33 mA of curren! compared 
Wllh +16.5 of output power lor the An, which draws 50 rnA of 
current. For the ultimate in efficiency improvement, the A86 
prOVides 9 dBm of output power using a 5 volt Vee and draws 
21 mA of current. Compared to the A74 amplifier, this repre
sents about a 7000/0 savings in total DC power consumption. 
The compromise that accompanies this approach is some 
loss of gain and bandwidth over straight choke decoupling. 

GaA. FET Amplifier. 
This series ot GaAs FET amplifiers is designed for maximum 
bandwidth such as I to 4 GHz and 2 to 8 GHz using reSIstive 
leedbaclt TI"le ampmiers are available with one, two. or three 
stages at amptilication depending on the model. These 
devices have an average of 7 dB per slage and noise ligures 
of 11 to 6 dB. These amplifiers operate oH either a 12 or 5 volt 
supply 
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AMPLIFIER SELECTION CHART 

Typical and Guaranteed Specifications 

Gain Pawl!!" Output Intercept 
Small SllInal Gain Flatness Holse Figure Al l dB Comprmlon Point VSWR 

Frequency dB ±dB dB dBm dBm InlOu\ DC 
Range MI. Min. Max. M,L M.L Max. MI. Min. Max. Max. ",ro rnA Package 

Model .H. Typ, O/SOC -54/85C DlSOC -54/85C Typ. O!50C - 5<11851: Typ. O/ 50C -54/85C Typ. O/SOC - 54 /85C Ham. TVp. Type' 

10 TO 250 MHz · LOW NOISE· HIGH DYNAMIC RANGE · HIGH EFFICIENCY 

AID 1[).2fil 8.0 75 7.0 0.5 07 1.8 23 2.8 8.5 7.5 7.0 21 21 23 15 10 108 
A7IJ.1 I~ ao 7.5 7.0 0, 0] 1.8 23 28 14.0 13.0 120 28 21 2.3 15 15 1O~ 
A702 10250 7.0 6.5 60 DB 1.0 2.2 V 32 190 18.0 17.5 35 21 23 15 25 TO·a 
A7~ 20250 7.0 6, 55 0.5 1.0 25 3D 15 21.0 20, 20.0 34 2.1 23 15 37 1O~ 

20 TO 500 MHz: · LOW NOISE' HIGH EFFICIENCY. HIGH REVERSE ISOLATION 

ABI 20250 25.0 23.5 23.0 0, 0] 3D 3, 4.0 17.0 16.0 15.5 28 1.9 20 15 35 IO·B 
ASJ ·] 20250 24.5 23.5 23.0 0.5 0] 25 32 3] 12.5 11.5 11.0 23 1.9 2.0 15 25 10·8 
A82 20250 22.5 21.5 21.0 0] 1.0 4.0 4.5 5.0 20.0 10.0 18.0 :lJ 2.0 2.0 15 50 108 
A82-1 20250 180 16.5 16.0 07 1.0 40 45 5.0 15.5 14.0 13.5 28 20 2.0 15 50 10·8 
A8J.2 2I).:nJ 22.0 21.5 21.0 0.5 0] 3, 4.0 4.5 15.0 14.0 13.5 28 1.8 2.0 15 29 1O~ 

20·500 22.0 21.5 21.0 0.5 0] 4.0 4.5 5.0 15.0 14.0 13.5 28 1.8 2.0 15 29 
A81-3 2I).:nJ 17.0 160 15.5 05 0] 35 4.0 45 80 75 70 20 1.8 20 15 29 1O~ 

20500 17.0 16.0 15.5 0.5 0] 4.0 4.5 5.0 80 7.5 7.0 20 1.8 20 15 29 
5 TO 700 MHz · HIGH EFFICIENCY. 1S voe BIAS 

AB7 10-400 12.5 120 115 0.5 0.7 47 5.5 6.0 17,0 160 160 32 2.0 20 IS 31 1O~ 
A87·1 10-400 155 14, 14.0 0.7 1.0 3.6 4.5 5.0 17.0 15.5 15.0 31 20 20 15 33 I~ 

Mil 10·:lX) 125 115 110 05 0; 40 4.5 5.0 15,5 145 140 28 20 22 15 32 1~ 

1000J 125 115 110 05 07 4.3 5.0 55 155 150 140 28 20 22 15 32 
A61·1 IO·1m 14.0 110 120 Qjj a7 4.0 4.5 5.0 100 15D 14.0 28 ~O 20 15 32 1O~ 
PA2l 103ll 125 11.5 110 08 1.0 80 95 100 25.0 240 235 38 20 22 2, !Ii 10·S 

5 TO 1000 MHz' HIGH EFFICIENCY· ULTRA LOW POWER CONSUMPTION· 5 VDe BIAS 

AM 10200 280 270 260 08 1.0 38 45 5.0 90 75 70 20 1.9 20 5 21 TO·S 
A83-1 10250 355 34.0 330 0.5 OB 25 30 35 -15 -20 -3.5 9 1.8 20 5 13 TO~ 
ASH 103ll 15,5 150 145 0.5 0.8 3.0 15 4.0 95 9.0 85 23 18 20 5 145 1O~ 

A83 10500 :lJD 29.0 28 0 05 0.8 3.0 15 4D -I] -20 ";.0 10 I] ~O 5 13 I~ 
AJ4.2 5500 260 250 24.0 10 12 38 4.3 48 ~1.0 -20 -2n 10 20 20 5 13 l(l·8 

An 5·500 14..7 14.0 13, 0.7 1.0 4.0 5.0 5, 1 ~5 11.5 11.0 27 17 18 5 :lJ 10·8 
A66·3 1O·11X(l 260 245 240 08 1.1 30 35 40 3.0 15 1.0 13 18 2.0 5 16 TO·8 

10 TO 1500 MHz· HIGH EFFICIENCY, ULTRA LOW POWER CONSUMPTION· 5 VDC BIAS 

A16·2 10-1200 13,0 12.0 11.5 0.5 0.7 35 4.0 45 6.0 50 45 18 IE 2.0 5 15 I" 
A28-2 10-1(0) 14,0 13.0 12.5 0.5 1.0 3.5 4.5 5.0 10,5 9.5 8, 24 1.9 20 5 27 1O~ 

1O-15:X) 14,0 13.0 125 0.5 1.0 3.5 4.5 5.0 10,0 7.5 70 2·, 1.9 2.0 5 27 

5 TO 300 MHz 

A7I 5·100 18.0 165 16,0 0.8 1.0 2.1 20 2.8 -~5 .. 0 -35 10 1.9 2.0 15 9 1O~ 
A75·2 5250 21.0 200 19.0 0.7 1.0 42 45 5.0 8.0 70 70 19 1.7 2.0 15 24 10~ 
A74-1 5250 31 ,0 :lJ0 29.0 0.7 1.0 45 5.0 5.5 8.5 70 70 21 1.7 20 15 40 10·8 
AlB 5300 14.0 130 125 07 1.0 4, 5.5 6.0 195 18.0 1 7~ 33 1.9 ~O 15 65 1~ 
Al9 5250 14,0 130 120 0.7 1.0 52 6.5 70 no 200 195 38 18 20 15 88 1O~ 

5 TO 400 MHz 

A51 10-400 15,0 140 13.0 07 1.0 2i 3.0 35 -3.0 .. 5 .. 5 10 17 20 15 7 1O~ 
AS< >400 27, 26] 24.0 0.8 1.0 4.5 5, 6.0 ao 65 5.5 19 2.0 20 15 34 1O~ 
A56 >400 26.0 240 23.0 10 1.0 5, 7.0 7.5 13,5 125 120 27 20 20 15 .. I~ 

5 TO 700 MHz 

AI 5500 16,0 15.0 14.5 07 In 24 30 35 ~ I .O -20 .. 0 II I B 2.0 15 9 TO~ 
AJ 5-500 155 14.0 13.5 D7 In 33 4.0 45 -I] -20 .,10 II 17 20 15 9 1~ 

AS 5500 14,S 140 13, 0.7 0.7 4,5 5.5 60 85 70 i .O 22 18 20 15 25 10~ 

A>5 5-500 15.5 14 0 115 05 0.7 4.0 50 5.5 9.0 70 7.0 21 15 1.6 15 2, 1O~ 
AS·6 51ll) 16.0 ISO 14.5 07 a7 45 55 60 8, 70 6.5 21 18 20 15 24 10~ 

A7' 5-500 149 14.0 115 0.7 In 5.5 6.5 65 1<0 13.0 12, 26 18 20 24 43 1~ 

,lQlES 
I Specrfl~1ionS gumameed 10 -we. 
'Ouil ine arawmgs lot Ihcso packag(!S ate on page 18 
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Typical and Guaranteed Specifications 

GaIn Power Output Intercept 
Small SIgnal GaIn Flalness NoIse FIgure At I d8 CompressIon Polnl VSWR 

Frequency dB ± dB dB dBm dBm In/Out OC 

Range MIn. Mr, Max. M .. Mal. MiX. Mr. Mr. M .. M'L Volta rnA Package 
Model MHz TV. O/50C -54/85C O/50C -54lase TVp. 0/50& -54/ 85& Typ. 0/50& -54/85& Typ. 0/ 50& -54/ 85C Hom. TV. Type' 

S TO 700 MHz ConUnued 

A9' ~5OO 11.0 10.0 95 1.0 10 8.0 10.0 10.1 220 10.0 100 35 20 20 24 110 TO~ 

AT'" 1~5OO 10.5 19.5 18,5 0.7 10 23 25 3.0 15 20 1.5 15 18 20 15 14 TO·8 
AT5 5·500 21.0 100 19,0 0.7 1.0 2.6 3.0 35 9.0 7.0 7.0 21 1.8 20 15 24 TO~ 
A53 10-500 15.0 14.0 13,5 0.8 10 30 35 4.0 35 2.0 15 16 2.0 20 15 12 TO~ 
'55 1~5OO 14.7 14.0 13,5 0,8 10 5.0 60 65 11.0 9.0 8.0 24 2.0 20 15 :>J TO~ 
A57 1~5OO 14.7 14.0 110 0,8 J.O 4.8 .0 6.1 14.0 13.0 125 28 2.0 20 15 " TO~ 
A77 ~5OO 16.5 16.0 15.0 07 10 5.0 6.0 6.1 165 15,0 145 :>J 1.7 20 15 50 1O~ 
Ani >aXI 16.0 15.0 14.5 07 10 5.0 6.5 7.0 16.5 150 145 :>J I~ 20 15 50 TO·8 
'58 ~5OO 115 10.0 9.5 07 1.0 48 60 65 190 180 17,5 35 1.9 20 15 65 1O~ 
A59 ~5OO 115 10.0 9.5 0.7 1.0 5.5 6.5 7.0 220 10.0 2O.D 38 IB 20 15 88 T~ II A59-1 IHOO 10.1 95 9.0 0.8 1.0 60 75 80 22.0 10.0 10.0 36 1.9 20 15 88 1O~ 
AB8 ~5OO 187 18.0 17.5 0.5 07 65 75 8.0 20.5 19.5 19.0 :>J 1.8 20 15 79 T~ 

5 TO 500 MHz· HIGH GAIN· MULTI-STAGE 

A73 5500 32.0 :>J.O 29.0 07 J.O 3.5 4.0 ,15 1.5 10 05 15 1.8 20 15 20 ro~ 
'74 ~5OO :>J.O 28.0 27.0 07 10 4.7 55 60 85 7.0 7.0 20 1.8 2.0 15 40 TO·8 
A76 ~5OO 28.0 27.0 160 1.0 1.0 ,.7 5.5 6.0 15,0 14.0 13.5 28 19 20 15 62 TO·8 
RAM ~5OO 285 25.5 25.0 0.7 1.0 3.7 4.5 5.0 21.5 205 20.0 35 1.8 20 15 I:>J TO~B 
RAB9-1 1 ~5OO 30.0 29.0 16.0 0.7 1.0 32 '1.5 50 21.5 20.0 20.0 36 I.B 2.0 15 I:>J TO·88 
RAT6 10-500 405 385 375 OB 12 30 38 '3 15.0 133 123 26 I.B 20 15 81 TO~B 

5 TO 1000 MHz 

Al8 1IJ.1IXl 14.7 140 115 07 1.0 '5 55 60 15.0 14.0 135 29 IB 20 15 '" TO~ 
Al1·2 ~lOoo 16.0 15.0 14.0 03 1.0 25 10 3.5 -to -3.0 -35 10 IB 20 15 9 TO~ 
All ~IIXXl 14.7 14.0 13.5 1.0 12 3.1 3.1 40 -20 -10 -40 10 1B 20 15 9 TO~ 
AI2 10-10c0 HiD 15.0 145 0.7 1.0 28 35 3.9 8.0 7.0 6.5 22 1.9 20 15 22 TO·a 
A63 ~1(XXl 16.0 15.0 14.5 10 1.0 3,0 4.0 4.5 4.0 2,0 20 15 19 20 15 14 TO~ 
Ala.l 10-10c0 14.7 14.0 115 0.5 1.0 3.8 5.0 5.5 16.0 15,0 14.5 30 I.B 20 15 " TO·8 
Al5 51(XXl 14.5 14.0 13.0 1,0 12 5A 65 7.0 85 7.0 65 21 1.9 20' 15 24 To·a 
A65 10-11XXl 10.1 9.1 9.0 07 08 6.0 7.5 B.O 10.0 B.O 8.0 24 IB 20 15 :>J TO·8 
All IO-IOOJ 12,0 10.5 100 0.7 1.0 6.0 7.5 B.O 15.3 14.0 135 27 1.8 20 15 44 TO·8 
AI9-1 :!HXXl 11.1 105 100 06 08 6.0 7.0 7.1 22.1 20.1 200 35 1.7 20 15 00 TO~ 

10-10c0 115 10.1 10,0 0.6 08 65 80 8.1 225 2115 20.0 35 1.7 :w 15 00 
Al9 100HXXl 7.5 6.0 55 10 13 9.0 105 110 21.0 200 19.0 34 22 22 15 100 TO~ 

10 TO 1200 MHz. HIGH GAIN. MULTI-STAGE 

Ali6·1 1 ~5OO 275 160 25.5 07 1.0 27 3.5 40 15,0 14.5 14.0 27 1.8 2.0 15 65 TO·8 
10·100.1 27.5 16.0 255 0.7 1.0 3.0 -10 ,1.5 15.0 14.5 14.0 27 I~ 20 15 65 

R'59 IO-IOCO 250 24.0 23.0 07 1.0 45 5.0 5.5 23.0 20.0 20.0 34 2.0 2.0 15 I:>J TO~8 
'64 100l0c0 16.0 24.0 23.0 0.8 1.0 3.0 18 4.3 80 7.0 65 10 1.7 I.B 15 35 TO·B 

1O-1~ 16.0 24.0 210 08 1.0 3.4 ' .3 ' B BO 7.0 6.5 10 1.9 2.0 15 35 
'66 10-1200 235 220 21.0 0.7 1.0 ,to 5.0 5.5 15.0 14,0 135 28 1.6 1.8 15 &1 TO·8 
RA6Ii 10·IOCO 37.0 );0 34.0 1.0 13 35 45 5.0 15.5 14.0 13.0 :>J 18 ~O IS 81 TO-Ba 
2 TO 1500 MHz 

A21 ·1 51200 15.0 140 135 0,5 1.0 28 15 39 -10 -~O -30 10 1.9 2.0 15 10 TQ.8 
A24 51500 10.0 19.0 18.0 0.8 1.0 42 53 5.8 80 7.0 6.5 205 20 ~O 15 34 TO~ 
A2>-1 l ~fiXl 13.1 13,0 125 0.5 0] 3.0 35 4.0 9.0 80 7.5 22 20 20 15 24 TO~ 

2·1500 115 13.0 12.5 05 0] 3.8 4.5 5.0 90 8.0 7.5 22 ~O ~o 15 24 
A25 ~15OO 10.0 90 80 06 1.0 .0 7.5 8.0 9.0 7.0 65 21 ~O 20 15 24 TO·S 
A26 10·1500 10.5 19.0 185 0.6 0.6 5.0 5.5 60 14,0 13.0 12.5 27 1.7 2.0 15 r~1 TQ.8 
A27 10-1:iXJ 8.5 7.5 7.0 0.6 1.0 7.5 9.0 9.5 15.5 14.0 13.5 28 IB 20 15 50 TO·8 
A28 10·1500 11.0 10.0 9.5 0.6 1.0 60 70 7.5 15.0 14.0 135 23 20 20 15 45 TO·a 
A29·1 3Q.1(XXl 90 8.5 7.5 0.5 1.0 7.0 8.5 90 220 20.0 19.0 32 20 20 15 00 TO·8 

IO-lfal 90 8.5 75 0.5 1.0 8.0 9,0 9.5 220 10.0 19.0 32 2.0 :w 15 00 

"" 11).I!l(I 65 5.5 5.0 05 07 9.0 10.0 105 220 100 19,5 34 20 20 15 lOS T~ 
RA26 1().1500 27.5 260 25.0 0.8 12 5.5 6.0 6.5 145 115 125 27 20 2.0 15 82 TO~ 

NOTES: 1. SpecifICations gaaranlCt."'{j 10 71 ~C. 'Oumne drav.1Ilgs lorlhese packages are on p3ge 18 (Continued) 
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Typical and Guaranteed Specifications (Continued) 

Gain Power Output Intercept 
Small Signal Gain Flatness Nulse Figura All dB Comprassilln Point VSWR 

Frequency dB ±dB dB dBm dBm InlOut DC 
Range Min. MIn. Max. Max. Max. Max. Min. Min. Max. Max. Vulls rnA Package 

Mudel MHz Typ. DI50C -54/85C OI50C -54/85C Typ. 015DC -54/B5C Typ. 0150C -54/85C Typ. 0150C -54/85C Nom. Typ. Type· 

10 TO 2000 MHz 

A31·1 10-2IXXJ 11.5 11.0 10.5 0.7 1.0 3.5 4.0 4.5 -2.0 -4.0 -4.5 9 2.0 2.0 15 9 TO-8 
A33 fOO..2IXXJ 9.5 8.5 8.0 0.6 0.8 4.5 5.5 6.0 3.0 2.0 2.0 15 2.0 2.0 15 14 T0-8 

10-2IXXJ 9.5 8.5 8.0 0.8 1.0 4.5 5.5 6.0 3.0 2.0 2.0 15 2.0 2.0 15 14 
A34 l00-:ml 16.0 15.0 14.0 0.7 1.0 5.5 6.5 7.0 7.0 6.0 5.0 18 1.9 2.0 15 35 T0-8 
A3S fOO..:ml 10.0 9.0 8.5 0.6 0.8 5.0 6.5 7.0 9.0 7.0 6.5 21 22 2.2 15 24 TO-8 

10-2IXXJ 10.0 9.0 8.5 0.8 1.0 5.0 6.5 7.0 9.0 7.0 6.5 21 2.2 2.2 15 24 
HA36 l00-:ml 24.0 23.0 22.0 0.9 1.0 5.5 6.5 7.0 13.0 12.0 11.5 22 1.8 2.0 15 76 TO-8B 
A36 100-2IXXJ 16.5 15.5 14.5 0.8 1.0 5.5 7.0 7.5 12.0 11.0 11.0 23 2.0 2.0 15 6'3 TO-8 
HA38 200-1800 16.0 14.5 13.5 1.0 1.2 6.0 6.7 7.0 18.5 17.5 16.5 25 2.3 2.3 15 127 TO-8B 

2OO-2IXXJ 16.0 14.5 13.5 1.0 1.2 6.8 7.5 8.0 17.0 16.0 15.5 25 2.3 2.3 15 127 
A37 fOO..2IXXJ 9.3 8.0 7.0 0.6 0.8 6.5 8.0 8.5 15.5 14.0 13.5 26 2.2 2.2 15 45 T0-8 

10-2IXXl 9.3 8.0 7.0 0.8 1.0 6.5 8.0 8.5 15.5 14.0 13.5 26 2.2 2.2 15 45 
A381 10-1500 7.5 6.5 6.0 0.7 1.0 6.5 7.7 82 19.0 18.0' 17.5' 30 2.2 22 15 65 TO-8 

10-2(0) 7.5 6.5 6.0 0.7 1.0 7.5 9.0 9.5 19.0 18.0' 17.5 30 2.2 22 15 65 
A38-1 10-2(0) 9.5 8.5 7.5 0.7 1.0 6.5 7.5 8.0 18.0 17.0 16.5 30 2.1 22 15 ,65 TO-8 
A39 10-1500 7.5 6.5 6.0 0.7 1.0 8.0 9.0 9.5 22.0 20.0 19.5 34 2.2 22 15 90 TO·8 

lfOO..2(XXJ 7.5 6.5 6.0 0.7 1.0 8.5 9.5 10.0 22.0 20.0 19.5 34 2.2 22 15 90 

2T03200MHz 

A33-1 2-2400 9.0 8.2 7.8 0.6 0.8 4.5 5.8 6.3 6.0 4.5 4.0 19 1.9 2.0 15 19 TO-8 
A35-1 2-2400 9.0 8.5 8.0 0.6 0.8 5.0 5.8 6.3 9.5 8.5 8.0 23 1.9 2.0 15 28 T0-8 
A34-1 lfOO..23OO 14.5 13.7 12.5 0.6 0.8 5.7 6.8 7.3 8.0 6.5 6.0 20 2.0 2.0 15 34 TO-8 
A36-1 100-2300 16.2 15.0 14.0 0.7 1.0 6.0 7.0 7.5 12.0 11.0 11.0 23 2.0 2.0 15 6'3 TO-8 
A3&.2 100-2(0) 15.0 14.0 13.0 0.7 1.0 6.0 7.0 7.5 12.0 11.0 11.0 23 2.2 2.2 15 63 TO·8 

2000-2600 15.0 14.0 13.0 0.7 1.0 6.0 7.0 7.5 14.0 12.5 12.0 23 2.2 2.2 15 63 
A43 100-3200 11.5 10.5 9.8 0.7 1.0 6.7 7.2 7.7 8.5 7.0 6.5 21 2.3 2.4 15 45 TO-8 

5 TO 500 MHz MEDIUM POWER CLASS A AMPLIFIERS 

PA22 10-300 12.5 11.5 11.0 0.8 1.0 8.0 9.5 10.0 25.0 24.0 23.5 38 2.0 2.2 24 95 TO-8 
PA3-1 5-500 14.5 13.5 13.0 0.5 0.7 7.0 8.5 9.0 22.5 20.0 20.0 38 2.0 2.0 15 91 TO-8 
PA3 5-400 14.5 13.5 13.0 0.7 1.0 7.5 9.0 9.5 24.5 23.0 22.5 34 2.0 2.0 15 130 TO-8 

400-500 14.5 13.5 13.0 0.7 1.0 7.5 9.0 9.5 24.5 22.5 22.0 34 2.0 2.0 15 130 
PAS 10-500 9.4 8.5 8.0 0.7 1.0 8.5 9.5 10.0 25.0 23.5 23.5 35 1.7 2.0 15 130 TO-8 

70-500 9.4. 8.5 8.0 0.7 1.0 7.8 8.8 9.3 25.0 23.5 23.5 35 1.7 2.0 15 130 
PA6 10-100 9.5 8.5 8.0 0.5 1.0 8.5 9.5 10.0 26.5 25.0 25.0 35 1.7 2.0 20 150 TO-8 

100-500 9.5 8.5 8.0 0.5 1.0 7.8 8.8 9.3 26.5 25.0 25.0 35 1.7 2.0 20 150 

10 TO 4000 MHz MEDIUM POWER CLASS A AMPLIFIERS 

PAIS 10-500 13.5 12.5 12.0 0.5 0.7 7.0 8.5 9.0 27.0 26.0 25.5 38 2.3 2.3 15 216 TO-8 
fOO..l(XX) 13.5 12.5 12.0 0.5 0.7 7.0 8.5 9.0 25.5 23.5 23.0 38 2.3 2.3 15 216 

PAID 10-11XX1 10.0 9.5 9.0 0.5 0.7 8.5 9.5 10.0 22.5 20.0 20.0 36 2.0 2.0 15 95 T0-8 
PAl 0-1 1 0-1 (XX) 10.0 9.5 9.0 0.5 0.7 8.5 9.5 10.0 22.0 21.0 20.0 35 2.0 2.0 12 98 T0-8 
PAI2 10-1200 9.5 9.0 8.5 0.5 0.7 8.5 9.5 10.0 22.5 20.0 19.5 35 2.0 2.0 15 95 T0-8 
PA38 200-2IXXl 10.0 8.5 8.0 0.7 1.0 4.0 4.7 52 24.0 22.5 22.0 39 1.9 2.0 15 150 TO-8 
PA38-2 200-2600 8.5 7.5 7.0 0.7 1.0 4.5 5.5 6.0 23.5 22.0 21.4 32 1.9 2.0 15 150 TO-8 

* PA48 1ll00-4000 16.0 14.0 13.5 0.1 0.8 5.5 7.0 7.5 24.0 22.5 21.5 33 2.0 22 IS 225 TO-8B 

ECONOMY AMPLIFIERS 

EAI 5-400 15.0 14.0 13.0 < 0.5 (Typ.) 4.3 (Typ.) -0.5 -2.5 -3.0 13 < 1.9 (Typ.) 15 10 TO·5 
EA2 5-400 14.0 13.0 12.5 < 0.3 (Typ.) 5.7 (Typ.) 9.0 6.5 6.0 21 < 1.8 (Typ.) 15 27 T0-5 
EA51 200 kHz·5OO MHz 
EA7 5-250 9.5 8.5 8.0 0.8 1.0 6.0 6.5 7.0 16.0 15.0 14.0 28 2.0 2.1 15 00 T0-5 
EA53-2 5-500 19.0 18.5 17.5 0.5 1.0 3.6 4.0 4.5 11.0 10.0 9.0 24 2.0 2.0 15 II TO·5 
EA54-2 5-500 29.5 28.5 27.5 0.8 1.0 4.5 5.0 5.5 9.5 8.0 6.0 20 2.0 2.1 15 55 TO·5 
EAI7 5-1(XX) 11.5 10.5 10.0 0.7 1.0 4.8 5.5 6.0 13.5 11.0 10.5 20 1.9 2.0 15 43 TO·5 
EAI5 5-1(xx) 14.0 13.0 12.5 0.5 0.7 3.6 4.5 5.0 8.5 7.0 6.0 20 2.1 22 15 24 TO·5 

* NEW PRODUCT 
NOTES: 
1. Power output below 500 MHz is 17.0 dBm at 0° 10 +50°C and 16.5 dBm at _54° 10 +85°C. 
2. Specifications guaranteed to +71°C. 
3. Same as EA2 except three external capacitors are required for 200 kHz to 500 MHz frequency response. 
'Oudine drawings for these packages are on page 18. 
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Typical and Guaranteed Specifications (Continued) 

GaIn Power Oulput Intercept 
Small Signal Gain Flalness liolse Figure All dB Compression Poln! VSWR 

Frequency dB ±dB dB dBm OBm In/Oul nc 
Range Min. MIn. Max. Max. Max. Max. MI. Min. Max. Max. VOlls m' Package 

Model MHz Tvp. OISOC -54/85C OI50C -54/85C Typ. O/SOC -54/85C Typ. O/50C -54/85C Typ. OI50C -54/85C Nom. Typ. Type' 

ECONOMY AMPLIFIERS , 5 voe BIAS 

EMI 5-2!'/l t7.0 16.0 15.5 ~7 10 30 3S 40 1.8 1.0 -1.0 13 20 2.2 5 13 TO·S 
EA53 5-2!'/l 22.0 20, 19, 0.9 10 20 28 32 ~.S 25 :to 16 18 20 5 15 TO-S 
EA54 1().2fi) 27.0 250 24.0 1.0 1.2 38 ' .5 SO 5.0 4.0 20 16 17 1~ 5 30 TO-S 

'Outline dra'.'1I1l!)S lOr these packages are on page 18 

Mounting Instructions 
Along with good RF grounding, good thermal conduction must 
exist between the TO-8 amplifier and Ihe microstrip board on 
which it is mounled. 

Thermal conduclion is most ellicient when the TO-8 is 
mounted onto a printed wiring bOard having a ground plane 
that is heal sunk to the enclosure. TO-8 amplifiers lhal draw 
high levels of current such as W-J power amplifiers. which 
dissipale higher fevels 01 heal. must be heat sunk in this 
manner. 

watkins-Johnson Company employs two methods 01 
mounling TO-8 packaged devices. These methods are 
mounting brackets or epoxy preforms. Mounting bracket kits 
are supplied at no charge with all TO-8, TO-88 and TO-5 
amplifiers, attenuators. limiters. and similar components. 
(See Rgure 1.) 

FigUIt! 1. TO-8 MounUng kil lor slandard TO-8 packagOO devices. 
Similar mounUng kits supplied wilh 10-5 and TO-86 type products. 

- B -

Dimensions arc in inches {millimeters) 

Package 
Type A B C 0 E F G 

TO·8 0.859 0.687 0.343 0.520 0.455 0.260 0.078 

H 

0.086 
TO·SB 1.095 0.875 0.437 0_660 0.557 3.330 0.078 0.110 
TO-5 0.750 0.580 0.290 0.390 0.330 0.195 0.070 0.085 

An alternative method lor mounting our producls is the use 
of a conductive epoxy preform lhat is currently used in our 
cascaded amplifier products (see Figure 2). The preform is 
made of a conductive material and must be ordered directly 
from Ableslik Laboratories. 833 west 182nd Street, Gardena. 
California 90248. Telephone: (2 13) 532-934 1. 

Preform Part Numbers: 
TO-8 PIN 209851-002 
TO-8B PIN 209851-005 

TO-5 Preforms - Not Available 
KA PIN 410407 -002 

Epoxy preforms have the advantage over mounting 
brackets 01 being more space eHicienl and are able 10 
conform to the TO-8 to PW8 interface. offering the best 
possible grounding connection. 

Figure 2. Epoxy preform mounllng procedure lor 10-8 and 10-86 type 
amplilief$. 

oc: t-- A--j 

10 
==-L 

I 
.1..= 
T 

-CCUlOOCIiVE Ef'OXV PREfORM c C 

I') (2) 

Clamp amplifiers to board with a minimum lorco 01 20 to 30 Ibs. while curing the 
prelorm at 12S'C lor two hours.. Do not solder leads until al l!ll' the epoKy Is cured. 

Package 
Type A B C Drawing 

TO-8 OA3' 0.53' _006 (I) 
TO-8B 0.53' 0.63 ' .006 ") 
KA 0.50' 0.50- _006 12) 
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Wideband 
GaAsFET 
Feedback 
Technology 

This series o! GaAs FET amplifiers is designed for maximum 
bandwidth such as I to 4 GHz and 2 to 8 GHz using resistive 
feedback. The amplifiers are available with one, two, Of three 
stages of amplification depending on the model. TIlese 
devices have an average of 7 dB per stage and noise figures 
of 4 to 6 dB. These amplifiers operate off either a 5, 12 or 15 
volt suppty. 

Typical and Guaranteed Specifications 

Gain 
Small Signal Galli A""'" Noise FIgure 

frequ"'Y 
dB -±d8 dB 

Range MI. Mill MOL Mu. M", Mal. 

,~ . • . - ,~ 

. ~ .... 
• '~ .. 

Power Output Inlem!pi 
All dB Compl"f:SSloo ",. VSWR 

dBm dBm In/Dill DC 

MI. MI. MOL MOL Ill'" mA Packilge 
MudO MHz Typ. 01"" .{;4/B5C 0/"" -W85C T". 0I50C -541BSC TVIl 0I50C .{;4/85C Typ. OISOC .{;4/85C H .... Tv. Type' 

A32 0.1·2 100 90 B5 07 '0 15 40 4.5 150 135 13D 32 'B ~O 15 ~I T1M! 
MI 14 IIJl 7.0 6.5 0.7 O~ 4.0 5.0 55 I~O 11.0 105 15 ~I 22 5 15 T1M! 
MI·! 14 9.0 B.O 75 0.7 '0 35 4.1 52 19.0 17.0 16.5 3J ~O ~ I 12 7U TO~ 
EMI H 80 7.0 .5 0.7 O. "' 5.0 55 '" 11.0 10.5 13 2.1 22 5 15 T(h'; 
EM!-! 14 SO B.O 75 0.7 09 3.5 5.0 5.5 19.0 170 17.0 3J ~O ~ I B 00 T()'5 
KMI 14 BS 7.0 65 0.7 09 4.0 5.0 5.5 I ~O 11.0 lOS 15 ~I 22 5 15 KA 
KMI ·! 14 B.5 7.5 70 0.7 '0 4.0 4.B 53 19D 17.0 165 3J ~o ~I 12 7U KA 
KM3 14 21D 195 llIJl O~ 12 45 53 5B 115 105 9.5 12 ~I ~ 5 115 KA 
RAAJ 14 21D 195 lao 09 12 4.5 51 5B I ~O 10.5 95 12 ~O ~O 5 115 T()1l8 
RA44' 05 ISO 14.0 115 1.1 12 aD 7.0 70 19.0 lao 17.0 28 2.1 22 15 Ial T()1l8 
M5 14 175 16,5 155 DB 1.0 45 55 ao 195 lao 17.0 29 Z1 22 15 Ial T1M! 
..,1. 14 175 165 15.5 DB 1.0 4.1 50 55 13D I~ I~O 28 1.9 20 5 to T1M! 
KM5 14 175 165 155 0.8 1.0 45 55 &0 19,0 18.0 17.0 3J 2.1 22 15 la1 KA 
RM6 14 ~ 24Jl 13.5 0.9 1.0 45 52 57 19.0 17.0 16.5 3J ~O ~I 12 115 1.()1l8 
KM8 14 laO 145 14.0 0.7 O.B 55 7.0 75 24.0 125 215 :n ~O 22 15 125 KA 
KA53 1~ 21.0 19.1 IIIJl 09 12 45 5.3 58 11.1 105 15 12 ~I ~ 5 115 KA 
RA53 1-5 21.0 19.5 IBD 09 12 45 53 5.9 11.1 105 os 12 ~1 ~ 5 115 T()1l8 

2 T06GHz 

AlII 2·6 75 65 6.0 0] 0.9 12 4.3 4.B I~ 11.0 105 15 ~O ~1 5 15 T1M! 
A61·1 2~ B.O 7,0 65 0.7 0.8 3.4 42 4.7 a1.0 lB5 180 lJ ~O ~ I B 7U m~ 

'Alii 2~ 75 &5 60 0] 0.9 35 4.5 5.0 12.0 10.5 10.0 28 ~I 22 5 15 KA 

'Ali2 2~ 15,0 13.0 I~ 0.9 1.1 4.0 5.0 5.5 125 105 10.0 15 21 22 5 65 KA 
"62 2~ 16,0 14.0 115 0.7 1.0 4.0 50 5,5 13.0 12.0 11.5 28 20 " 5 to TO<lB 
'A53 2~ 185 16.5 155 1.0 12 55 7.0 75 130 11.0 105 25 ~~ ~ 5 Ial KA 
KAJi3.1 2~ 20.0 17.0 16,0 to 12 55 70 75 100 130 1 ~5 32 22 23 5 Ial KA 
RA53 2~ IBS 16.5 155 to 12 5S 7.0 75 110 10,0 95 25 22 ~ 5 Ial TO·88 
RA6J.l 2~ 19.0 165 155 1.0 12 55 70 75 16.0 13,0 1~ 32 22 ~ 5 Ial TO<lB 
KAliS 2~ 145 1~5 1~0 1.0 12 45 60 65 19.0 17.0 1&5 28 ~1 22 12 115 KA 
!(AJj6 2~ a1.0 17.0 160 1.1 13 50 65 7.0 aIll 17.0 16.5 3J ~2 ~ 12 2!Xl KA 
!(AJj6 2~ 110 110 11.0 DB 1.0 60 75 ao 125 a1.1 19,5 32 ~O 22 12 125 KA 
KA82' 2~ 115 '" liS Ill! 1.0 45 55 60 13D 11.5 11.0 25 ~1 22 5 55 KA 

NOTE: 
I. Pre!imlflary sprolications. 
'(}jlffne dra~1irxJs for these paCkages are on page 18. 
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Miniature Flatpack Amplifiers 
For sUipline or microslrip designs, W-J offers the performance 
of most of its TO·8 amplifiers in an optional hermetically 
sealed MIC ftatpack. For ordering purposes these modules 
use an .oF" prefix to denote this package style. For example, 

an AS becomes an FA5. and L 1 becomes an FL 1, etc. The 
follo-Ning is a list 01 models currently available in the flatpack 
package. For any model not listed, please consult walkins
Johnson Company directly. 

F1atpack Cascadable Amplifier Devices 

Model Model Model Model Model Model Model 
AI Al B A32 A54 A70-2 A83 G34 
A3 AlB-I A33 ASS A71 A83- 1 LI 
A5 A21-1 A33-1 AS6 A72 A86 l2 
A5-5 A24 A34 AS7 A73 A87 L34 
A5-6 A25 A34-1 A63 A74 A87-1 LA7 
All A25-1 A35 A64 A74-1 A87-2 LA17 
All-2 A27 A35-1 A65 A74-2 AL7 LGI 
A12 A28 A37 A66-3 A75 Gl LG30 
A15 A2B-2 A51 A70 A75-2 G2 PL3Q 
A16-2 A31-2 A53 A70-1 A75-3 G30 RA36 
A17 A77 

17 
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Amplifier Outline Drawings 
IIII.1E:;S!O:.S All[ UI L'<CH[S ( I.!~LUL'ETERSt 
loll [IU,' EtlSIQNS ARE .xxx ~ .cos UhlESS OlHEAI'.1SE SlATED 

Standard TO-S Amplifier 

'M~T :.PPI'IIlU:.:.I ;l,.V20tl\A1.!S 

KA Amplifier 

,0> 

'" 
"" ... PJl 

"" ,...AX r- IIl2II 

H£V-:- 1
-

'001 

"'" L ono .,. 
l\F~m 
IBOnD/l) 

II'£lGHT .... PF1IOXIIJAlflV I.1GRAlo1S 

TO·S Flalpack 
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RELIABILITY AND SCREENING 

Walkins-Johnson Company's proven producl line and experienced high reliability learn can give maximum quality per doUar. 
reduce risks. and minimize the required amount of interface effort to get an order placed and shipped. 

Our technical and management personnel have a thorough understanding ollhe importance and complexities of quality 
and high reliability requirements. To make it easy to meet reliability. cost. and schedule needs we offer several approaches 10 
select from 10 satisfy any particular application: 

1. Standard Product Line 

2. uS Series" Standard W-J Screening 

3. Standard Hi-Rei Options 

4. Custom Developed Programs 

HIGH QUALITY STANDARD PRODUCT LINE 

THE NUMBER ONE PRIORllY IN WATKINS-JOHNSON'S 
CASCADABLE AMPLIFIER PRODUCT LINE IS SUPERIOR 
PERFORMANCE AND QUALITY. Quality and reliabi lity are 
designed and built in. not added on. Industry budget 
objectives are met through standardization, automation, and 
et!icienty 01 operations, not by taking compromising short 
cuts in the design or manufacture 01 the product. 

Our standard line 01 thin-film cascadable amplifiers is 
designed and manufactured 'to meet Ihe reliability and 
screening requirements of MIL-M-38510 and MIL-STO-883 
(Class B of test method 5008) lor RF hybrid microcircuits. 
Standardization of product flows and high levels of Quality 
monitoring allow the amplifiers to be manufactured with all 
the considerations desired for high'-reliability applications. 

The construction of the Walkins·Johnson Company 
amplifier series involves the highest levels of thin-film and 
hybrid microcircuit design and construction technology. The 
thin-film metalizalion is produced by using a computer
controlled. high-vacuum, multi·target RF sputtering system 
for both resistor and conductor metalizations. A residual gas 
analyzer is util ized for added process control on every run. 

All conductor traces are gold melalizalion. The thln·film 
resistors are formed from tantalum nitride and are 
passivated at high temperatures to yield exceltent long·term 
stability. The resistor composition is SllCh Ihal there is less 
than 150 ppm/ °C of change in resistor value over the fu ll 
operating temperature range. 

Thin-film circuitry offers very precise control of resistor 
and circuit patterns. Thin-film inductors. etched on the 
substrate. yield a high degree 01 repeatability from unit to 
unit. 

All RF transistors are bonded to the substrate using a 
specially developed gold/silicon eutectic die attach 
process. This process eliminates tile need for scrubbing the 
thin-film gold and resulls in superior adhesion and more 
uniform contact which, in turn, gives better reliability and 
heat transfer. 

The wire interconnects are made utilizing thermocom
pression and Ihermosonic gold·ball wire bonding processes. 
The RF die wire bonding equipment is custom designed by 
W-J to obtain superior quality over [hat produced by 
standard commerciat bonders. 
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QUALITY AND RELIABILITY IS DESIGNED 
AND BUILT IN 

TransIstor Bonds 

Sputtered Gold 
MetaUzalion 
RF spullere<lthin· tilm gold 
tor optimum adhesion, 
repeatability. and 
conductivity 

GOkJ transistor pads are not 
subject to COr/os,on and 
ptovide ma~lmum rehabi~ly 
Wlth gold I'llrQ inter-

bimetallic rnlertac~ COl'lnecl~ by cl lminahng '--l~'~t~~ni? 

Thln·Fllm Indueton 
Line resoluHons typically .--------t--\j:-~ 
wlttl ln 0.2 mils tor high 
circuil-IO-Clrcuit repeatability 

20 

TransIstor Atlaeh 
All AF die (lIe Au'S. 
eulectic<llly attached \'Ilth a 
Specially developed process 
and eqUipmenllhal results 
In supcriof adhesion and 
unltOfm electrical 
contact. 

Package 
High Qualily gold-Plated 
kovar header v.ilh a 
hef!netically wetded sobd 
nid<lecan. 

Wire Bonds 
Nt wire bonds are gold ball 
lhermocompression or 
1hermosonic to eliminate 
Jnlermetallk: failure 
modes. 

Thln·Fllm Resistors 
StaIJ.:lized and passivated 
tantalum nitr ide re5ISIOfS 
giving high accuracy, 

Capacitor Atttlch 
Capacitors are allachcd 
uSing a reflow solder 
process under lormllIQ {las. 

Substrate AIt:K:h 
Poftshed alumina substrate 
is euteclically auachecllfl a 
lorming gas environment 
utiHzmg a gold/tin preform TO 
plO'lide excellent adheslOo 
and g/OuOO plane contact 

Chip Capacitors 
Ceramic chip capacitors 
provide minimum thermal 
expansion mismaTch v.\th 
the alumina substrille. 
pre'lcming solder joinl 
latlguo during power and 
lheflllill C)·Cling. 
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PROGRAM MANAGEMENT AND ENGINEERING TEAM 

DEDICATED PROGRAM SUPPORT IS THE RULE, NOT THE EXCEPTION 

Walkins-Johnsen's Cascadable Amplifier Product Line has a 
full-lime siaN of program managers and technical and 
administralive support personnel. This dedicated group has 
the experience and capabilities for supporting your program 
and high reliability needs. Every program and customer has 
an assigned program manager and engineer who is 
responsible for the proposal and for managing and carrying 

out all of the contract commitments. This continuity greatly 
minimizes risks, miscommunications, and customer costs. 
The specific responsibilities of the program management 
group include: customer support lor program and technical 
needs; technical quality and engineering leedback to the 
standard product line; contract administration; program 
management; and customer interface during the contract. 

PRODUCT LINE QUALIFICATION PROGRAM 

In addition to quality conformance inspections perforr.1ed for 
many 01 VVatkins-Johnson's specific customer contracts, 
Group B, C and D inspections per Method 5008 (modified) oj 
MtL-STD-883 are performed as an ongoing part of the 
product line's qualification pragranl. These OCI inspections 
are an integral part of the MIL-STO-883 and MIL-M-38510 

product line qualilicalion requirements and provide generic 
data to satisfy many customer's program qualification needs 
without the normal expense. This data also provides an 
important source of technical feedback to the design and 
production departments where it is utiliZed to continually 
upgrade the quality of the product. 

RELIABILITY OPTIONS 

S Series 
Walkins-Johnson Company's standard screened line of thin
film TO-8 alnplifiers ("S Series") provides a cost and time 
effective approach to meet ing the requirements commonly 
found on airborne applications and high MT8F ground 
equipment. The screening is per MIL -STO-883, Method 
S008, as detailed on the fOllOWing page, All standard TO-8 and 
TO-5 models are also available in the "$ Series" version, 
These units also serve 'lieU in developmental phases of 
higher scope programs. 

Custom Hi. Rei Programs 
In applications involving more difficult software/system 
requirements and critical schedules, the Hi-ReJ Engineering 
Group is available to establish ancl carry out all program 
requirements. As described above, they have extensive 
experience in supporting speciaJrzed and high-scope needs, 
This expertise can also supply screened cascaded amps 
wuh SMA connectors for hiQh-reliabihtv proqrams, Our 
experience Includes extensive programs lor lull space 
requirements. 

Standard Hi·Rel Options 
When requirements call for more than "S Series", cost and 
schedule can sHit be improved by taking advantage of our 
standard Hi-ReJ options. Some of the many options that are 
available include: transistor SEM; screened piece parts; 
100% nondeslruct bond pull; preburn· in electricals; 
mechanical shock: X-ray; PIND; extended burn-in; della 
calculatrons; and lot quality conformance testing (Groups A, 
8. C, and DI. 

Screened Piece Parts Program 
IfIIatkins-Johnson Company maintains a large standarized 
inventory 01 Hi-Rei screened piece parts because 01 our 
leadership in space programs and consequent large volume 
of Hi-Rei business. Three to five months of lead lime can be 
saved by utilizing this inventory. There is also the advantage 
of piece parts with a large extensive tes1 data base and a 
proven record of reliabili ty. The screening per/ormed meets 
or exceeds the device evaluation requirements 01 S level 
screening at Method 5008. Amortization of the sample 
testing across the farge quantities thaI are regularly 
processed maximizes cost effectiveness for high-level 
programs. 
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".vr~III ,.ti ltP11"Jol ~1 ~ 1 " ,:~- .Qo<'IlOOi Typical 
Amplifier MTBF " 5P~a 'll/;'li 

t.uc,oe.l-.J A-";"II II;trAII"," ! ~MIS 
" R \~ n["ill ll'a, 

101 GI!'JIJP." "!O m C-HI! ,. " ." .• "."m ~ - - 17' "" CIOU'. , ~un r '/1 '" ""'''''''-"., ~ I 1~""!l".l ki 
!.II I.~"d (I' ,s~nmIf.O 

" 
AJ ~ I~ IIO~IJ. 11.1'Itl.'El ltv 

J I C~I[R 

"'I MI S~I I L UU',CII 

Reliability is buill into evelY Walkins-Johnson ampllfier. The 
lable 10 the right presenls sample calculaled MTBF 
predictions for a represenlal1ve W-J TO-8 amplifier. The 
calculations are based on an S Series level of screening. 
Other amplifiers in the producl line do nOllypically vary by 
more than a laclor of 2. There are several variables in the 
MIL-HOBK-217 formula that are open to manulaclurer's 
assumptions and inlerprelations. W·J's predicHons are 
conservatively safe, and you can be assured Ihat our design 
and manufacturing technology prOVide the best reliability 
available. 

I __ 'i __ 

22 

I 
I , ,Ct'~- 1 " • " 

, 
-
'" 0.0) " 

, 
" f~l llI~! M il 

IIRI LI1'~A' 

W-J "5 Series" Screening (Methods refer to MIL.STD.8S3)2 

Test Method Condition 

Element EvalUation So Group 0 Tesl 5008 Sample' 
TranSISlor Waler Oualilicalion Tesl Lot Sample' 
Process Gonltol ;md Monitors 5008: 2011. 2019 Sample' 
Preseal Bectrlcal Test Per Applicable Documenl 
ProduCliOn Inlernal Visual WJ- 14650S 100% 8 ' 
Quality Assurance Internal Visual WJ· I·16S0S 100% 8 1 

Stabillzal/on Bake 100B B: 24 hrs .. ..-12soG 
Temperature Cycle 1010 B; -55°C to +1 25°C 
Constanl Accelera tion 2001 B; 10.000 9 'S, v, allis 
Seal Tests 10 14 100% 
Burn-In 1015 B; 160 hrs., Te "' .... 7t OC 

to +125 °e 
Final Electrical and GrOllP A Tesl Per Applicable Document 
External Visual 2009 100% 
poe Evaluallon WJ- 1369·18 
OCI-Group Band C Tests 5008 Sample' 

NOTES: 
1. As detmed or mod,llea by W.J swndarc procedures 101 mu::rowave hytHid m,croe,rCu'ls 
2. The S Seues scroon'fl9 p!ocess d,lfers from Mll-STD-sa3_ Class B as 10110'11$. I ) Internal VIsual 

Inspection IS pet/armed In accoroance With W-J 146505 Instead 01 Method 2017: 2} S!abihzallon bake 
and lemj}Clature cyclmg alo conducted pel Cond,lIon B lnslead 01 Condllion C 01 the respeClive 
methods: 3) Constant accetelation IS conduc!~ per Condilion 8 Instead of Condihon E 01 Method 200 t , 
an(l4) Tho % hour time constrainl !>elweM burn-in and "nal electllcaJ lesling per Melhod 101 5 IS nOl 
guaranteed, 
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MANUFACTURING AND SCREENING FLOW CHART 
FOR HIGH RELIABILITY PROGRAMS 

OPTIONAL SCREENING BEYOND "S SERIES" ARE REPRESENTED BY DDTIED ENTRIES 

1 D ELEMENT EVALUATION AND GROUP 0 rFS rs 

r l ADDITIONAL PIECE PARr SCREENING 

" " 

, 

T'IlANS1S rOil WAfER QUALIFICATION IES I LO I 

ASSEMBLY AND QUAUrv ASSUR,\NC£ PROCESS 
CONTFlOLS 

100% PRESEAL ELECTRICAL TEST 

J 100% NON -OFSTnUCI BOND PULL 

100% pnODUC r ION IN'1 EANAl VISUAL 

100% QUALITY ASSURANCE INTEHNAl VISUAL ,--, 
f--- -< I CUSTOMEfl SOURCE INSPECTION 

'--" ,- -, 
\--- -j I OPA SAMPLE 

'--" 
SEAL AND PBINr 

STABILIZATION BAKE 

lEMPERAlUBE CYClE 

CQi>JSIANT ACCllERAnON 

SEAL TESIS 

r , 
I I PIND 
"I" r , 
t I RADIOGRAPHIC INSPECT ION 

'-r" 
r 1 rRE-BURN IN LLECIHICAl TES! 
L T.J 

FINAL ElEcn~ICAlAND GROUP A lEST WIlH QUAliTY 
ASSURANCE MONIIOB 

1 DELTA EVALUJ\TIDNS 

" 
EXT[I'lNAl VISUAL 

POA EVAlUAI ION 

GROUP BAND C TESTS 

FINAL QUALITY ASSUIV\NCE INSPECTION 

r , 
I I CUSTOMER SOUHCE INSP[CTION C_J 
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Specifying 
High-rei Mixers 
and Amplifiers 

Whill! thl! subject of this article i~ a 
slighL departure from that of the uSlInl 
'fecl/-/l otes lopic. it is, neverlheless, 
importan t to acquaint the I'c.uler wilh 
high reliability - a subjccllhat is \'cry 
much a part of the microwave indus
try. 'I'hc specifying of high.rdinbililY 
(hi-rei) itcms may sornet-lull's be a 
myslify inll process Lo vcndor ,md 
equiplllcilt user alike, but it is impor
tant Umt designurs. manufacturers, 
huyers and end USll rs of microwave 
elcctronic equipment be :Jwarc of the 
various methods used to sJllldfy hi-rei 
produc l..~. what documented spcclfica. 
li ons entail in the way of lesting, and 
the risks, in lime and cost, or ovcr- or 
under.speci fication. 'I'his nnicle deals 
mainly with the spccifyinll of 
mixers ;lOd RF hybrid ampl ifiers. 

A hi-rei parL is generally specified La 
ensure tlw~ its failure rate satisfies ils 
intended usc. The 1979 gnviron
mental Stress Screening of Electronic 
!-Iardware Conference (E:SSE I'I) con
cluded IhaL failures coul d be mainly 
allributcd to improperly constructed 
hardware and misapplica lion of lIlI.> 
product The goal of stress screenin g 
is to lind Onws before a part is included 
in a ~ophis licated spacecraft. WCllpons 
system. or other high·performnnce 
electronic hardware. Since there Is 
prescntly 110 univer~al standard for 
le.~ti llg every type of mic row:tve com
JW1H'nt and subsysw m, und sinct. there 
is no authoritative data base with 
which to compare test results, designers 
have dc\'eloped their own set of nIles 
and procedures from which are Sl:! lccted 
those that best dl!scribe the desi red 
screen ing test. ... These rules alld pro· 
cedures are often dictated hy the 
designe r's dient and/or mandated by 
various milit..1ry s tand:lT(ls (M I L·STl)s). 

MILS '!'Ds have been establishcII to 
stmHiurdil:e test methods and screcnill C 
levels for general tYI)CS of hardwaTl! 
(see 'I'able J ). Unfortunately, they 
fre ljuen Lly become outdated OT rail lO 
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CO\'er II spccifi c hardware type. Mili tary 
standards arc not " hard and fast" rules 
fo r wsting, but , Instead, are II'ritten La 
allow some latitude in the methods 
and levels of u~ s lin~. ror example, 
~llL-S'rD·883B. Melhod 5004 A states: 
" This method estubllshes screening of 
microelectronics Lo assist in achieving 
levcls of Cluality and rel iability com
mensurate with the inten ded 'Ipplica. 
lion." 

There arc three distinct levels of 
screening tests: Class S. Class B, and 
Class C. Clil'iS S repI'Csents the most 
stringent testing and Class C the least 
stringent. MIL.s'I'D-883B, j\ leth od 
500 '~A, also stall!s: "Since it is not 
I)ossible to prescrilu! an absolute le\'el 
of quali ty or reliability which would 
result frolll a parlicular screening level 
or to make a prec ise value judgment 

MIL 
S"""iIle.o'i,,, .. 

:.IlL STO as3 
t .. ,I.1"hudl 
Uod P'O«\l~'" 
h» M.t.o 
.Iec:tton," 

I,I ll·STD 101 
Te'll Mel l>Q<h 
t.,. f l~uc".c 
JIHI EI""I".ol 
Po, ,, 

MIL·M·JB5 1O 
Gono ' ~1 
Spod l,c,,,,,,, 
t ", M""ot;l,.wI. 

MI L t.1188J7 
Gc~, ol 

S;)C<:ihQ1Ion 
looRFI.h . ... 

MILs·r9SOO 
Gtn<'M 
Specd,,;: .. ,oo' 
fmSt"n,· 
COIld",,!tj' 
Oe_1en 

I.1I L. t! O{lK 717C 
Rcll.h ihlV P,. 
tliqlon I>t (I oe
IfO"ic f<lu'I"". " 1 

S,.,"'~'~i'C1 ~ .... , onmt~lOl 
""I!!:~\ 'm IC', ~,,~ h~tM.~, ~nd 
,~lI'It-tI< ~ ... 01 t"'u 100 100· 
Il< r~nl 1t:'Hnil\!l o:'Id ~"'~I. 
r. "ln~ 1o, q~~lil,u'i"" and 
I"odu<""" 101 ICC'Plon..., :.,., 
'''IIIOCII 

Srll,oI.I,d .... .... I'onm.,.t/ll 
", ... n, 101' !J<1>C".1 .,,..,",,,,,. 
cOlTlPOtwnt< 

E'I ~I~ .. hV' ~~ I.lcl l,,¢I I", hv tl,l<l 
l,hY".11 'I.,..'~n ~n.r ,he envr,,,,, 
h'em w, Il>", wh ,ch ' he hv~nd 
"", ... "1"",,,,",1. "..:IL><l.ng 
.10000m." '~I ''''' 

S,."".,<l,l...-l Ot:n"~1 '~""t",.nn 
'0' RF "" .c" ,,,,,(uLl.ng m.n .. 
1"""'''''9 .. tI '1I'i'hl..;;.""" 

Oct" ... IltOthtCl .. "', ..... 1 ... " 
Ill< JM I. MNTX. J/.NTXV. 
~'HI IN'lS ",""co"'J~trn, ,,,",,.1'\ 

1',,,, 1<1,,, Im", ,,IJ' ~nd d~lij ro, 
""lwl."'''11 1><: I., h" e r~lc1 
MTIlF " I . '""uon •• cQOn· 
" " .... 11 , .... 1 w".nll 

Table 1. Primory mb'<)f and hVb.id 
amplifio' l"ilil nfY sjI",;lIic;rlions. 

on Lhe eosL of il failure in an anllcipaled 
applicMion. . . ~he meth od provides 
Oexihilily in the choice of conditions 
atld s tress levels 10 allow Lhe screens to 
be fU rther tai lored to a particul:rr 
source. product or application based 
1)11 user ex perience ." 

Users Must Request 
Proper Screens 

Users of hi-rei parls must provide the 
proper tailoring of screening methods 
;Hld levels when making a hi· rei request. 
Of len, a hi-rei request specifics more 
than is needed for the intended applicI\. 
lion , resulting in high costs for un· 
necessary $Crce ning. It was pointed out 
in the 1979 ESSEI'! that the manu
r"cLmer is in the best positi on to deter
mine what screens will be most effec· 
tive for hi5 type of hardware. 11 is 
risky for a vendor to change his fab rica· 
tion IlfOt.'CSS simply to meet customer 
specifications. Such a chan!!!! means a 
del)artu re fro m famili ar conslnlclion 
techniques to procedures whose resul ts 
are no t yet prO\'en_ 

'l'he customer should be nexi ble in his 
hi ·rel req uests. Also, a design engineer 
knowledgea ble in hi-rei ca n be in
nuenlial In determining realistic needs, 
:lIld in making recommendations to 
both customer and manufacturer. 

Sc:-eening and Reliabi lity 
Relati onsh ips 
A screening lest causes a flaw to be
come a failure . but quality assur,lIlce 
nnd process control shou ld be aimed 
toward I) re\'enli ng and finding \loten· 
tial failures before they enter tho 
!)(!reen illg process. Screening increascs 
the expecled mcull lime be lwcell 
(lIilrllU (MTJJF) of the fin:lI product 
(see Figure 1), but at some level (point 
3). the return on investment begins to 
decli ne. The specifier must decide 
when the increased reliability warranls 
the added expense. Screening the corn· 
pleted items yields a highl'T return than 
testing piece parts ( individual com· 
porumts) or subassemblies. 

/ 
_1>O I"orR -" • 

" ~ 

l'OINrl\_ 

SCOPE /COST 

Filluro L Screening increMus tho ". 
r)l)cl otl MTBF altho linel l"ot.iucl. 
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O\'cn;tressing a part can reduce its 
MTI1F (sec Figure 2) . Screening tfSts 
which exceed the design IimiL~ of a 
picCt' of hardware may weaken some 
part of the ll..semb ly. The resulti ng 
~'1TBF figu res fail to indicale the com
ponent's reliability in the intended 
environment, thus needlessly adding 
cost and time. 

Vi : 
l' ., 

Il)EAL , 
• r~ANG f. 

, , , , , 
SC IHENING LEVEL 

Fig .. m l 2. Oventrussino a part can reduce 
lIS MTBF_ 

An optim um screening level exists for 
each hi-reI item. which will minimize 
total system cost (sec Figure 3). A 
typical $ lOO pnn mny require $50 in 
tesling to reach point A, but an addi
tional $250 to reach point B. The 
relationship shown in Figure 3 is 
similar to lhat shown in Figure 1, but 
determining the screening level also 
depends on the expen~e of loca ting 
and tC!pairing a system failure, which 
includC!s lost busintss. reduced mission 
ef,fecliveness and fixed overhead costs. 

" 8 RELATlVEL\' EM." • 

~ 
TO REPAI/l 

" 0 , . • , 
RELAT IVE LV " > • DIFFICULT ro w • r REPAIR " 1 • A • , 

0 , 
SCOPE/COST 

Figll ,e 3. An optimum seroonlng IlNel 
exists '0' tach h i·ro l ilem. which I'/i ll 
minimize tOlal ~y.nem COSI. 

Screenmc mus~ maximize po ten~ia l 
failu res Lo control the cost o f a hi-reI 
part. The IHoper sC!quence must be 
determined through empirical data 
developed by the \'endor (see Figure 
4) . Also, casu can be minimized by 
using the vendor's In·house stan dards 
ralhC!r than implementing new and 
uniried fabrication methods and test 
procedures. 

Specify ing Hi -rei Hybrid 
Microcircuits 

The trend in the design of RF com· 
p OIl{,lI ts and th in -film RF and micro
wave mixers is to use hybrid micro
circuit construct.ion and manufacturing 

techniques. These circui ts, which are 
ca!Jed MICs (microwave integrated cir
cuits) by many manufacturers, arc 
being procured Wilh an increased 
intcrest in reliability. In spite o f the 
well-established use of the hybrids, the 
best way to ma:..:imize cost /quality 
value while minimizin g manufactu ring 
and procuremen t cycles is still un
known. 

• 
" • • 
3 
" < • 

• • 
• __ J'OQA SEQUE NCE 

PROPfn
SEOUENCE 

• 
• 

• 

SC~EEtmlG rEsrs 
Figure <I . Screening mUi l maxlmi2~ 

pglenli~ 1 f"Hu,ol 10 control Ihe COSI 01 
a h i·rel pari. 

A hybrid microcircuit cons i sl~ o f a 
single-package electro nic subsystem 
utilizing a substrate, with film iniN
connects and some film pa'>SI\'e CO/ll' 

ponenls. onto which unpackagcd dis· 
crete activC! lind passive com ponents 
are aHached. Low-frequcncy linear 
and digital hybrids have bC!en popular 
since the lale 1960's, even for non· 
military applications. 

Because of the microwave induslry's 
specializlld nature , it hll~ been isolated 
from thC! ge neral semiconductor com
ponent developmcnts from which the 
hybrid has C!¥otved. As II result, it h as 
taken morc lime to ada pt the new 
manufacturing lechnolol.'y. ln addition, 
the design of hybrids for microwave 

applications are difficull to modify for 
optimum manufacturing. Unlike low
frequency components in which para
sitic effects can be neglected, th C! per
formance of an Mle depe nds more on 
its physical configura tion. 

Today , most of the hurdl{'s have bC!cn 
overcome and an increased number of 
new designs are usi ng microcircuit 
techniques with increasing advantage 
and confidence_ 

Figure 5 shows II typical cascadable 
amplifier arrangement. Hyb rids of this 
type are inherently morc com pati ble 
with high-rcliab ility applications than 
their printed .circuit counterparts. Most 
significantly, the number or inter
connects (potenti al weak links in !.hI! 
rel iabi li ty chain) is reduced by a factor 
of two to four. Fu rth ermore , all of the 
components in II hybrid are in a smull, 
common, hemlctic package. 'I'he same 
production facilities used for a standard 
product. line can also produce high
reliability units. The bC!st manu· 
facturing philosophy establ ishes a high
quality base on the stan dard line. MOSl 

high-reliability re(lui rements shou ld be 
able to be meL through additional p ro
cC!ssing or testing ra ther than changes 
in the manufacturing procedures. 

Hybrid Screening 
Since the hybrid microci rcuit exten ds 
from the semiconductor industry, two 
previous i\UL.s'rD documents arll used 
by all experienced hybrid customers 
and manufacLurers: MIL-STD-8S3, 
"Test Method ltlld Procedu res for 
r-.-ticrocircuits," and ;"-!l L.M-38510 , 
" General Specifications for Micro
circuits." Since "S83" and "38510" 
provide such appropriate industry 
stan dards, less applicable documents 
(such as M] L-STD-202 and l\UL-S'I'D-

F igure 5. TypiCllI ClISCildllbl1l emplifier "'rllngemenl. 
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750) merely add time and cost to tlw 
speci fyinll!manu factu ri nll crele. 

MIL-STO..$S3 compiles the many 
environ mental tests, electrical tests, 
and process controls to which any 
semiconductor-based eleclronic com· 
ponent may be subjected to deted 
qualil y and reliability problems. 
MeUlOrls 500,1 and 5008 of this 
standard sUl::gest tests to be performed 
011 a lOO·percent basis (testing o f e:tch 
and every part) to screen poten tial 
failures. In part icUlar, Method 5008, 
the more current section, is being 
adopted by the hybrid industry. 

Nln eLy porcent, of all hi-rel hybrid 
microcircuits arc currellt ly screened 
to the Class B level of Method 5004 or 
5008, with minor variations according 
to the specified product and applica
tion. Because of the widespread use of 
the hybrids and the resultant standard
ization of screen ing, both customer 
and manufacturer benefit with lower 
cos!...'> and bl!ltc r test correlation. For 
these reasons, til(! continued use of 
MIL·S'rD·883 is very important. 

Screenin g, and mon itoring of fabri· 
cation processe!> c.m be applicd during 
thrcil stagcs o f producti on: on the 
individual parts (piece p,lrts) thal go 
into the Ilsse mbly, du rin g manufaciu w , 
and afLer u unit is scaled and fun c
tionall ~f complete. The relative costs 
usually decrease for these successive 
stages, unless a well ·i dentified yield or 
reliability problem exists lhat can be 
best addrl!ssed at a lower lcvel . 

Because the extremely small hybrid 
piece parls, such as silicon chip bipolar 
transistOr-> (sec Figure 6) and multilayer 
ch ip capacilors, have no attached leads 
or packages, screening aL lhis level is 
very expensive. Due to the uniq uenesi 
of small , unpackalled and leadll!ss 
devices, the customer needs to be 

espcdally well informed about Ihe 
necessity of screen rNluirements alth is 
level of Illllnuf:lcturo. 

Chip transistors can be tested by scan 
ning elect ron microscope inspection, 
JOO.percent \' tsual inspection, 100-
percent DC probing, \'isu:1I and sheer· 
strenl:lth testin g of die llttltchability, 
wim bondinl:: test , and burn·in or life 
Lests. 'I'he sample test ing is performed 
on a wafer or on a wllfe r diffusion lot 
for quali fication. 

Chip capacitors can be screened hy 
I OO·percent electrica lt,esling (dielectriC 
withsLanding volta!,!c, insulation resis· 
tance, and dissipation factor) , 100-
percent visual inspection , and sample 
bondability testing. Life and burn·in 
tests can be performed, but these are 
expensi ve and time·consuming. De
lamination and voiding problems can 
be detected through destructive 
physical analysis. 

Piece.part screening usually extends 
schedu les by three to five months. 
SilH:e many programs cannot tolerate 
this typt! of delay, hyhrid manufuc
tUll1rs should establish . stan da rd in
house specifications, for additional 
screening on Lheir st,,1nda ru parts 
invCtHory, b;tsed on their customers ' 
most common nt!cds. They should also 
maintain an in·house stock of screened 
piece Jlurls. Customers musl assist by 
forecasting upcoming needs as ea rly 
as possi hle. 

Screening Cim :tl:;o be applied during 
manufacture. This type o f screen ing 
includes pre· and post-process des truct 
sumpl!! monitoring, and post·p rocess, 
.lOO-plJrcellt nondl!slrucL screening of 
componcnt attachment and wire hondo 
int:o Hyhrid manufitcluren ha\'c a 
resJlonsihility to provide {heir custo· 
mers with an es lilblishe c1 level of pro· 

FigurQ 6. Batausa hybriu piat o parts, $uth 115 5i titon thill ItDllsis tor$, havo no Dllathed 
toads (l r patka~os and aro eKlremolv small. st .eeninl} III lh l51~wel is very oxpensivo. 
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cess qu,ll ity conlrol based on UlC best 
known common dcnomina~or of custo
mer !leeds. Screens which arc more 
st ringeM th:tn lhose established by the 
manuf:Wlurer will. lill!rcfore, be 
c:>1pellsive. 

Thc third jlnd bes t swge w screen a 
hybrid is ancr it has becn sea ltld. 
Screetlinj! at this poinl produces the 
highc~t menu lim e bcfore failure per 
do ll .tT ratio. The most cost-effective 
screcns urI.' a manUf;tcLUrer's own 
adal)tation of jl'lclhod 500,1 or 5008 of 
r.H L-S'I'O·S83 (as sh own in Table 2). 

, .. M.lh<>tt Condi tion 

h'W,~1 v" uid i0 17 Il In<>dd,~ 
St,t.I"oI1O<ln l.>.~~ ",,, D; 24 hI" 12S~C 

l~mUI"~""r cvcte tOl D " S5 Clo·12S· C 

Acctlc'~\ton ,,,,, B. 10.000 Go. VI 

Scol. l ,n~.>n!IQ'"'' tOl4 ,,-C.S.IO· ~, 
-,~ 

n,,'n In to!S a.l60h' ... T<* B~ 
to US' C 

F'~" ~1.<.I""", AI~' 0 ..... P ... !1f'I 'C.t~c 
'tDtumcnl 

E. ,<,no' 0" .. >1 """ Toblo 2 . TVl,ical RF hybrid basit 5t rCcn· 
;nu pur mcthod 5008 of M1L·ST O·883. 

M[[,·S'1'I)·883 le:ld ~ to scvernl s t.ll1darrl
izerl SCfCml S includillj!: inlt!rnal visual 
ln S I)(~ ction, bake tests. tCl1l l'eraUtT(! 
cycle tests , c..'fmtrifuge tests, fine-ami 
gross teak tes ts , hurn·in. and external 
visual lnspedion. i'.lc th od 5004 Slates: 
"The user is caut ioned to coiled 
experience dala so lhal a legitimatc 
vuluc judgm!'nt can be made with 
n;ogilrd to the spt!cificiltion of screening 
lc\'cl." ,\ gai n, the manufacturer usually 
h IlS tht! best cxpt! ril!lIl'e data. 

AlthollCh internal visual inspection is 
th~ ollly sen'en in this SNlut'tICl' prior 
~o scal, i~ is perf OTllll'd after complction 
o r lin otherwisl! funct ional unil.l\'1ethod 
2017, lhe on ly :rppropriale MlL·S'I'D 
intemal visual spt'cificnlioll for hybrid 
microcircuits, is c() l11prl'he nsl\'(~l y wrll
It' n ror il "typlc111 " unit. It musL be 
modifiud :md amended for unique 
pii!ce parts :l1ld other ilspects ofspecifie 
:tpplic:ltions. 'I'he detail sprcificalions 
should call for internal \' isual insprc· 
lion accordill~ to the manufacturcr's 
ttpproved s tandards in comlltiancc wilh 
thcinLcnLof 2017. 

Stabiliza tion bake and temperature 
cycle LUS!.S IITt' listed in l\lclhods 500,1 
and 5008 wilh lest condition level C 
( 1.50" C :md _liS" 10 t-I50"C. respec
Uvclv). l~t'vt'l !\ (75" C and -S5°C to 
+85<1C) or ll'~cl Ii (+12S"C and - 5S"C 
to H 25"C) shuuld bc Sl)ecified fo r 
most. hyl.u ids wiLh multilayer chip 
cup;lCilors or oUIt!r lar!!!) components. 
substrall'~ lUlt ] packages, and rclatively 
ltard anal'hmeuL Illloys. 

'I'he gClINul screeninl! Ic\'els_ which 
wcrc SOtl1CWIIOlI arbitrarily chosen for 
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MILSI'D-883, originally addressed 
only monoliUlic circuits which do not 
possess the special condiUons of 
hybrids, Simila rly, a su g~csled constant 
llCi!eleration level of 30,000 G (Con , 
<lilion E) was o riginally selected only 
for stressing wi re bonds on mono
li thics wiUloul largc mass components, 
llybric1s should only be strcssl~d at 
5,000 or 10,000 G (Condition A and 
B, respt!ctivcly), ExC('ssi\'1' s tress Il'St
in!: call actually redu el' the M'I'UF 
of the components, 

For cost considerations, pre·bum ·i n 
electriclli tests should only be spl'cified 
if a crillcul parameter drift is of con 
cern. Bum·in temperature com· 
mensurllte with n maximum ollerntlng' 
junction lemperllture of the highest 
stressed IIclivl' device must be stl leclcd. 
A typical burn·in time for hybrids is 
160 hours (one week) the lcs.~ 
common Class S level testi ng requires 
2'10 hours! . 

Differences Between R F Hybrids 
and Non-RF IC's 
It is villli to understand the electrical 
and manufa Clltri ng construction dif· 
rcrenel'S bclwccn non- Il l" intelttated 
circuit.<; luul nF hybrids relutive to eost 
and type nf te~lin g. For example, a 
lot of non·Rf' integrated circuits may 
only require 30 minutes for complete 
ten in!!, Onc lot of 100 HF hybri ds 
with a similar number of tes ted p:lr:t· 
meters and with custolller-speci fied 
(ralher th:1II manufacturer sl:lndard ) 
eleclrical tes ting takes two days of 
senior technician lime plus supcn'ision 
and cngineering consullalion. To maxi
miz/! producL valu e, customers should 
utilize the manu]"aclurl!r's s tmHlurd 
testin!! CIT, ilL least, carefu ll y Sl'hlct Lltl) 
numhe r and tYlle of les t point..!;. 

lludiol:\tiljlhic (X·ray) inspection, which 
is specified by ap?roximately 15 per· 
Ct:nl of HF hybrid users, is rcillti \'e ly 
Inexpensi "e til perform but cnn pro· 
duce very expensive yield 10$5es, since 
radiographic detail .may \'.Iguely show 
possible naws 'that wi ll not arrect the 
0llCtalioll of the part under test Slrid 
adherclll.'i! Lo X.rdY inspection rejection 
s tandards will often cause man y good 
IJarts to be scrapped. Since it can vcry 
crfeclively determine catastrophic 
damage occurring after internal \'isual 
inspection. X-ray tes ting is generally 
perromlCd near the end of the screen· 
ing sequent.'C. Bei:ause of the ambiguous 
nature of X.ray images, the irlSI)ectioll 
parameters and acceptfrejeeL levels 
should be sparingly and carefully 
chosen. 'l'his exemplifies the need to 
prevent misapplication of s tnn d'lrds 
which could resu lt in a very poor 
MTBF return per in vested dollar. 

Particle impact noise detection (I'IN!)) 
testing, one o f the newest screens, is 

no w being specified more often. PIN!) 
detects lOllS!! particles wilhin sealed 
units by electronic monitoring th rough 
an acoustic coupler while the device 
is vibrated and mechanicall y shocked. 

The buyer (customer) or electronics 
parts will sometimes request II clls/omcr 
source inSl}Cclioll . in which the buyer 
sends his own inspector to observe 
certain phases of the fabrication pro· 
cess and to inspect tesl data and Db· 
serve the Laking of tes t data. 

Customer source inspection is recom· 
mended only ..... hen the buyer has no 
experience with II j1:lrticular manu-

racturer's product or knows o r recent 
problems that warrant monitoring, 
Government source inspection (similar 
to customer source inspeciion , bul 
wilh I:0vemmenl inspectors) seldom 
contributes Lo the quality or the pro· 
duct ir cu~tomer source inspection hn.<; 
a lready heen performed, :md can 
signific:mtly cont-nbulc to schedule 
delay and costs. 

Table 3 sunllnari7.1!S the costs and 
schedule impact of most or the standard 
screens for both mixers and RF hybrid 
microcircuits. A detailed d()scription 
o f the screens and iheir purpuses is 
shown in 'l':.lble ". 

TYPICI\L nl\NGE Of AOOEO 
OOLLAIIS IN TltOUSANOS 

HYIIRIO ANOMI l(CIl 
ADDEO SCOPE OPTIONS 

IYP ICAl 1(0,., 
SI\SICSCTil l ';INr 

9't:ClAL (LEel nl(·./I. I
nSfltlG 

PfI[ 6l IlIN 1-: 
ElfCIFilCM lo rn I 'AS 

X f'AY :t-sr 

Sl'CC:lt.I f'RQ< I :;', 
<\,1':11<11 !IW5 

cusrO':1 II SIl, ':"I 
IfI5f'(CTIO','i 

GOV! W,' ,' I '~r ',f) Rt., 
I',;srl ",11'."0 

SCRIIWfl"UU ""II I', 
FRI1'.~ VI 1: ':.011''> 

SCRII 'II II f'IUI I''''I:~ 
1'£ R '.11 ~I n ,/\' ,II' )ll"f! If R 

R/,',Ie ,-.or ":1 'j':,' .', 
rOR ',"I,f)N Cl.r; I, I' 'I, 'riG 

'.',\':lR"I!O I':':' 
':i P,',':, ;j 

OU .. ,tlllCl\ljll'; 

TVPICAL IIANGE Of I\OOEO 
SCIIE OU LE Of WE EKS 

""5' . . " " " " 
I I TTT 

I~ 
I~ 
Ijt 

1 

1 
·n,,'. "I " , I I '", ',,' ',. ;', ,111 , ",'f' I,'. 

Table 3. COSI oml Sdlijdulo i"'''~CI of siundard sc.Qon$ Ihalilld on II Ivpicallol of UI' 10 75 
shippable dey;cesl. 
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Stabaization bake 
• A redislribulion process for impurily aloms. follow· 

ing assembly al'ld seal. 
• Believed 10 be mosl effeclive when followed by 

Ihermal shock and burn·in. 
• A 10w·COSI screen. 

Temperature cyclo/thermal shock 
• Temperature cycling allows for an ambienl dwell 

period belween exlremes; thermal shock has no 
dwell period and induces higher stre<s. 

• Intended to produce stress due 10 differences in 
Ihermal expansion of Ihe malerials in Ihe assembly. 

• Exercise solder joints. welds. bonds and package 
seals. Also lest adhesive quality of inlerface betw •• n 
trace and dielectric material on microstriplstripline 
designs. 

• A low..:ost screen. 

Constant acceleration 
• Hybrid SCreen 10 detect weak bol'lds. poor cem· 

ponent mounlings. and poor subSirale anach. 
• A moderale·cost screen. 

Hermolicity 
• For gross leak. a lIuorocarbon 'mm.rsion technique 

is used (lXl0" aim cclsecl. For a line leak. a 
helium tracer gas is detecled with a mass speclro· 
meier (lX 10" atm cclsac. typical,. 

• BOlh tesn performed on hermetic designs to scr •• n 
hardware which could have moisture or olher 
packag. contaminants. 

• A moderate·eost screen. 

PIND testing (particle impact noise detoctionl 
• Vibratiol'l of the packaging while moniloring both 

visually (oscilloscope) and audibly for loose particles 
inside the package. 

• Sensitivity standards for particle size yet undellned 
in the industry and lest results are frequently non· 
repeatable .1'1.1 ambiguous. 

• Deleclion of both conductive and nonCOnduclive 
particles causes many reliable devices to be rejecled. 

• Discussion wilh the vendor recommended 10 deler· 
mine program impact. 

• A very expemivc screen. 

Mechanical shock 
• Performed to demonstrate mechanical Integritv and 

10 verify design in worSl·ca~e handlinq condilion~. 
• Typically specified as a qualificalion lesl or ~ample 

te<l; may be considered a deslrucliva 11lS1. 
• An expensive SCreen. 
High frequency vibration 
• Demonstrates mechanical integrity; verifics ability 

of a design to withstand vibralion levels encounlered 
in aircraft, missiles, and tanks. 

• Typically speCified as a qualificalion test or sample 
lest; may be considered a destruclive lest. 

• A very expensive screen. 
Random vibration lunmonitored) 
• For lumped element and microstril'/striplinc designs; 

very effeclive in localing weak solder joints and 
poor epoxy bonds. 

• Specified In lieu of acceleration for lumped clement 
and microstrip/stripline designs. 

• A moderate-cost screen. 
Burn-in 
• Stresses the semiconductors. indic;ues par am~ter 

stabilization, and identifies marginal metalhldtlon 
defocis and potential oxide shorts. 

• Marginal units and infant mortalitic'l deleclc~1 In Ihe 
electrical le<I following burn·in. 

• A moderale·eost screen. 
Radiographic impoction IX·ray) 
• One radiograph taken and inspecled for Ilarlicles or 

eonlaminanlS Igreater Ihan a predefined diameler) 
and for cracked or broken connections and com· 
ponents. 

• Radiographs verify ad.quate coverage of solder for 
chip and substrate anach. 

• Either the vendor's certified inspeclor ",ould per· 
form the review or assist an inspector certHlcd hv 
Ihe procuring agency. 

• Value of test depends upon deSIgn. lIackalJC. and 
seal lechniques. (X·ray is ohen • cosl driver due to 
subjectivity of the inspecteon. reduction In manu· 
facluring yields and. lherefore. high.r unil costs. I 

• Program impact and detaih of acce~n/rcject criteria 
should be discussed wilh ventlor. 

• An expensive SCreen. 

Table 4. Standard screening tesb and their purposes. 

Specifying Hybrid Microcircuits 
The other appropriate document Utat 
should be applied in specifying hybrid 
microcircuits is MIL-M-38510. Itestab
lishes guidelines for the design and 
manufacturing environments. This 
specification is intended to be broad 
and comprehensive in its interpreta· 
tion. The scope paragraph states: 
"Detail requirements, specific char· 
acteristics of microcircuits, and other 
provisions which are sensitive to the 
particular use intended shall be speci· 
fied in the applicable device specifi
cation," Because of its general nature, 
MIL-M-38510 should never be specified 
without supplemental detail. 

Interpretation of MIL-M~10 
Some areas of MIL-M-38510 fre· 
quently need further definition. Design 
is the first of Utese. Most hybrid manu· 
facturers use epoxy in some stage of 
construction. MIL-M-38510 states: 
"No organic or polymeric materials 
shall be used inside the microcircuit 
package ... unless otherwise specified." 
The supplier should not assume that 
his epoxy will be approved. The cus· 
tomer should state in his detail specifi. 
cation which epoyjes can be accepted, 
and the supplier must state in his 
quotation what epoxy he proposes 
to use. 
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Paragraph 3.7.1 (Rework Restrictions) 
of MIL-M-38510 is frequently over
looked. A manufacturer rarely imposes 
MIL-M-38510 rework restrictions or, 
his standard product line. Although 
most manufacturers will not exper. 
ience a serious cost impact from the 
minor yield loss caused by such 
restrictions, the labor required to keep 
track of all the rework on unserialized 
and unsealed circuits can be sub
stantial. This area should be addressed 
in some detail with the manufacturer 
before the specification is written. 

Documentation helps maintain and 
insure reliability, but it can also create 
unnecessary additional costs if it isn't 
properly utilized and interpreted. More 
than $100,000 can be added to the 
average hybrid manufacturer's docu
mentation system if MIL-M·38510 is 
directly and literally applied, because 
it is of such a general nature. Never· 
theless, some hybrid customers con
sistently attempt to apply the full 
interpretation Qf MIL·M·38510 to 
contracts. In many cases, a customer 
only intends to use Appendix A 
(defines documentation requirements), 
which is a good general guideline. In 
such cases, the specificiation should 
state that the supplier's documen
tation should meet the general intent 
of Appendix A and "shall be subject 
to review and approval." That simple 
statement can save money, problems, 
and rebid cycles. 

Qualification 
Qualification (also called "first-article 
testing") requires a set of sample 
enVironmental tests, many of which 
are destructive, that establish the 
reliability of a design. Qualification of 
a product type can be accomplished in 
any of the following ways: 

• A vendor can perform qualification 
testing before or during the delivery 
of the first product hardware. 

o The procuring organization can per
form qualification of the first pro
duction hardware before and/or 
after it is in the system. 

o If qualification testing has been pre
viously performed on the same or a 
similar design, the vendor can pro
vide the procuring activity with a 
duplicate of or access to the data 
and history (qualification by 
similarity). 

Qualification by similarity (which is 
specifically allowed by MIL-STD-883) 
represents the most cost- and schedule· 
effective approach to verifying mechan· 
ical and electrical integrity. 

If new testing is definitely needed, 
sample sizes should be carefully dis· 
cussed with the vendor, since hybrids 
can be two orders of magnitude more 
expensive than the monolithic ICs for 
which most of the traditional sample 
sizes have been established. 

Nondestructive testing levels should be 
selected carefully and modified to be 
consistent with, and not to exceed, 
those chosen for 100-percent pro· 
duction acceptance screening. The 
specific tests perfonned in sample lot 
acceptance testing or quality con
formance inspection can be similar, or 
even identical, to those perfonned in 
qualification. However, qualification is 
intended to verify a design, whereas 
sample lot acceptance testing identifies 
lot-oriented flaws resulting from pro
duction processes and materials. 

Because of normal schedule con· 
straints, hybrid production quality 
confonnance inspection almost always 
serves to satisfy qualification require
ments if qualification by similarity is 
unacceptable. Qualification and/or 
quality confonnance inspection for 
amplifiers and mixer hybrids is per
formed according to MIL-STD-883, 
Method 5008, Groups A through D. 

Group A, electrical testing, which 
frequently duplicates and occurs con
currently with final production elec
trical testing, is customized for the 
particular device and application. 
Groups B, C, and D are generally per
formed without major modification to 
the l"IIIL·STD. Frequently, tests can be 
omitted to reduce costE; these should 
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be discussed with the manufacturer 
before specifying. Included in the tests 
that may be omitted are PIND testing 
(Method 2020), internal water-vapor 
content (Method 1018), and salt 
atmosphere testing (Method 1009). 

Specifying Hi·rel Mixers 
Because of the variety ofmilitaryfOEM 
(original equipment manufacturer) sys
tems applications which employ RF 
and microwave mixers, a great demand 
has developed for high-reliability pro
grams of vastly varying scope. Several 
approaches may be selected for hi-rei 
RF and microwave mixer programs 
for the military fOEM market: 

• "Off-the-shelr' catalog products 
can be screened to customer require
ments ("screened standard"). 

• A catalog design can be specified 
with hi-rei manufacturing controls 
(including assembly by' certified 
personnel) and screening. 

• A custom design can be specified 
with hi-rei manufacturing controls 
and screening. 

• Mixers can be specified according 
to MIL-M·28837. 

The first, screened-standard option 
offers quickest delivery at the lowest 
cost. In many cases, the catalog model 
may be a stock item and only lead 
time (generally, the length of time 
from when an item is ordered to the 
time that it is shipped) for the specified 
environmental screening and/or selected 
electrical testing will be required. Costs 
of the screened-standard option con· 
sist of the catalog model unit price, 
plus the yield factor (associated with 
the screening or the electrical selection) 
and a lot charge determined by the 
magnitude of the screening program. 
Lot charges can range from $2,000 to 
$5,000 and are often amortized over 
the quantity of units in a screening lot. 
Deliveries of screened catalog items 
can range from four weeks (if the item 
is in stock) to nine weeks. 

A hi·rel program utilizing a catalog 
design, the second program option, 
offers the customer a wide range of 
flexibility. If a reliability-proven catalog 
design can be used, all other 'aspects of 
the program can be tailored to the 
needs of the customer. A hi-rei spe
cialist can recommend the most effec
tive screening options, and a program 
can be proposed to meet the cost, 
delivery, and performance guidelines 
specified. In some cases, trade~ffs on 
specified performance versus cost and 
delivery are considered, and a unique 
program is dermed to meet critical 
requirements. 

The magnitude of the hi-rei program, 
including cost and delivery, is deter-

mined by any or all of the following 
factors: 

• Utilization of screened internal 
components. 

• Hi·rel assembly by certified assem· 
biers at laminar flow benches (work 
benches with a fdtered air system) 
in a controlled area. 

• Hi-reI documentation (i.e., accep
tance and qualification test docu· 
ments, assembly procedure, elec· 
trical test procedure, screened inter
nal component, etc.). 

• Design reviews. 
• Customer and government source 

inspections. 

• Acceptance testing. 
• Qualification testing. 

Specifying screened internal compo· 
nents has a major impact on cost and 
delivery. For example, hi·rel diode 
quads which are used in many mixers, 
can range from $75 to $175 in small 
quantities, and require lead times from 
12 to 20 weeks. Recently, lead times 
on· "special" order or hi·rel SMA con
nectors have become extremely high, 
requiring up to 30 weeks. If screened 
internal components are required, 
delivery of the mixers can range from 
24 to 30 weeks after completion of 
acceptance testing (excluding "special" 
connector procurements). 

If a customer requires mechanical 
and/or electrical characteristics which 
cannot be satisfied by a catalog design, 
a custom design (the third program 
option) can be proposed. This option 
is constrained by the high cost and 
long lead time associated with new 
designs and prototype tooling and 
machining. A risk factor is also in
volved with qualifying a new design. 
A custom design can require 6 to 12 
months for first·article delivery, and 
nonrecurring engineering (NRE - a 
one-time design cost) charges can run 
$15,000 to $30,000 or more. Any or 
all hi-rei options of a preestablished 
design are also available with a cus
tom design. 

The MIL-M-28837 mixer specification 
has fostered the fourth program 
option. Since the military system 
designer must use MIL standard parts 
when available, a military specification 
to govern the design and performance 
characteristics of RF and microwave 
mixers has been needed. With the 
availability of MIL-M-28837 (which 
includes addendums or "slash sheets" 
to detail the mechanical and electrical 
characteristics for each previously
provided mixer), the system designer 
can specify any existing component 
and be assured that a nonstandard 
parts request will not be required. 

Unfortunately, MIL·M·28837 is very 
new and the Defense Electronics 
Supply Center (DESC), which governs 
vendor qualifications, haS only recently 
authorized manufacturers to begin 
qualification of various slash-sheet 
products. Therefore, no uendor cur· 
rently has mixers qualified under 
MIL-M-28837. 

Although qualified "off-the-shelr' 
devices are not yet available, a customer 
can specify: "The subject mixer shall 
be capable of meeting the require
ments of MIL·M·28837." A nonstan
dard parts request must continue to 
be submitted to the military for any 
mixer not qualified to an existing slash 
sheet or having its own slash sheet. 

In summary, MIL·M-28837 will provide 
end users and manufacturers with the 
following advantages: . 

• An option to procure qualified 
parts without nonstandard parts 
request - saving time, dollars 
and effort. 

• Eventual "off-the-shelf" availability 
of MIL-M-28837 qualified screened 
or unscreened mixers. 

• An industry standard for mixers 
allowing specification uniformity. 

• Lower costs due to higher volume 
of standard units and deletion of 
qualification testing. 

• "Plug·in" replacement availability 
from all qualified vendQrs. 

• Elimination of "special" procure· 
ment documentation and associated 
cost. 

Mixer Design Technologies 
The three mixer design technologies 
now available in industry vary in 
frequency capabilities. In some cases 
the technologies can be interchanged 
to produce performance as well as 
reliability advantages, but the recom· 
mended screening for each will remain 
quite different. The most effective 
screening program is not only deter
mined by the system environment, but 
also by the design technology used. 

Lumped element mixers with toroidal 
transformers are applied at frequencies 
below 3 GHz (see Figure 7). One or 
two monolithic diode ring quads 
(hermetic or epoxy encapsulated) are 
combined with discrete resistors, capa· 
citors, and diodes. This type of mixer 
is constructed in a variety of packages 
with highly adhesive, low·outgassing 
epoxies, and has bi., tri., or quadfilar 
wired assemblies. MIL·STD·202screen· 
ing is most applicable to this tech· 
nology. 

Microstrip and stripline mixers find 
application between 3 and 18.5 GHz 
(see Figure 8). The low-loss, printed 
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Figure 7. Lumped elcment mixers wilh loroiliollransiormors ;lrc :.prl l i~d 8l iraquc"eics 
below 3 GHz. 

trnnsmlSSlon lines off(>r consistent cir· 
cuit repl.'atabil ity. One or two mono· 
lithic d!ode quads are used, tach in 
el)Os),.encapsulat(>d or hermetically 
sealed ceramic packages. Since this 
conslnlclion uses fewer cQtllpOnenL<; 
and solder connections, it produces 
higher MTBF than lumped clement 
designs. High ly adhesh·e, low oul
gassing epoxics arc us.crl in the micro· 
strip/s tripline as well as th e coaxi:ll 
packal:es. MIL·S','D·202 is also appro
priate for screening these mixers. 

Thin·film technology produ ces mixers 
for lise between 10 !'11 Hz .md 18.5 G1b 

with the lowcstloss characteristics and 
the highesl circuit repeatabi lity (sec 
Vigu re 9). Below 3 G liz, desi~n s usually 
include a ceramic (alumina) substral(> 
wilh printed l:mlalulJ) nit ride resistors, 
chip ca pacitors and diodes , and 
toroidal c(jup li n~. Such mixers lI S(> 
sold(>r renow o r gold epoxy fo r Com· 
ponent atlar.hmenl, and '1'0-8 or 
natjl:lck hermetic jlilckallilll,(. 

At higher fnHlllcllcics, alum ina (3 lo 
18.5 01lz) and quarlz (ilbol'e 8 011:-.) 
subslr:tl.es are used and arc brazed to a 
gold-pl:lled carrier Ilssernbly. Beam 
lead diodes and callacitors predolllinatr. 

Figu. e 8 . Microslrip 3nd slr'pU.,e miMors lind applicalioOl between 3 and 18.5 GH:t. 
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nnd 'ICC atlachcd through thermo· 
compression. ' I'he carrier assembly is 
norma!!y hous<H1 in a nonhcrnwlic 
coaxilll housinll with SMA connectors. 
or thc three lIlcJlIloJogics, thin film 
requires the highcst ill\'cslment aud 
lht.! longcsl lell(i limcs. It is covered hy 
0·111.-8'1'0 -833. 

IkcmlSC of the silln ific3nl differcnccs 
In miscr design tcchnologies, OIlC 

scrccl1inll prol;lrrun can It suflice for all 
deviccs. With th e exception of thin
film mixers. ,111 other designs 'ldapt 
directly LO MIL-8TJ)·202 (' 'Test 
meth ods and procClfiufCS for micro· 
electfllllics") . The earlie r screening dis· 
ctlssion for thin-fi lm hyb rid products 
applies to thill-film misers /IS well. 

In addition to improperly specifying 
M IL-S'l'I)·B83 for lumped element alld 
microstrip /s triplinCl mix(>rs, there are 
se\'eral other miscoll(:CptiollS conccrn
illY high re liability scn:cning fo r misers. 

' I'ime and mOlley can be s ilved by 
adhering 10 the following suggestions: 

• Don ' t specify herlllc ticil)" hum id· 
ily, ilnd saIL spmy tests Oil nOll· 
hermetic packaRes. 

• Don't spccify fine·\ eilk hermeticity 
leslint: on packages will: coaxial 
(SMA) (:onnecLors. (There. ltre solu· 
lions to this problem; discuss this 
with lhe vendor before specifying.) 

• Recognize lhal utiliz'llion of (:on· 
ne(: tors greatly reduces ~ITBF. 

• Healize that mosl mixer designs 
are not rl'pilir<lbh!. (Discuss this 
m,ltter with tht' vcndor before 
specifying repair dauscs.) 

• Don't specify bum·in with an HF 
sou rce dill' til the (:OSI impact of 
comllliting ex pI!Ilsive test ellulI" 
men t. (1\ hu m ·in re<luirement eM 
he easily satisfied by injecting a 
GO- liz signlll inln the I port of the 
miscr. While the diodes arc 
rcpeal(>dly switched on and o ff, 
the jUllction is heated to the nm;-:i· 
mum te(:ommelldeti tclllp(>rature.) 

• J)ml't spc(:ify largc samples for 
" d cslrIlclivC!" tes ting. A typical 
s,unple of two 'JIIlts sen'~ to verify 
design intcgrlty while minimizing 
costs. 

• Don't specify opcfil li ng lC!mpem
tUreli 3hm'e 1.00"C. (Most mi xer 
designs (:arry ;1 100°C maxi mum 
opt'rating lcmp(>ratu(e with lIlax i
lIlUlIl slor,.ce Icmper<l Lures to 
l 25°C. lIowt.'ver, for case of 
speci fication, a lOO"C masimum 
for storage !lnd operalinc is 
common.) 
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Figure 9. Thin· fil m IGchnology p rodu Cl't$ miller, 10' II$<! btlIW!!!!n 10 MHz and 18.5 GHz. 

• Don't specify acceleration tests for 
Lh(l lumped clement or nlicrostripl 
stripline technologies unless truly 
applicable. (In most cases, vibration 
is a much more effective and 
applicable screen.) 

Mixer Tests Undefined 
No military test specification exists 
which clearly defines qualification and 
acceptance tests for lumped element 
and microslripfst ripline mixers. 
Although MIL-STD·202 delineal('s 
many screening tests applicable to 
mixers, this speeificaUon was not pre· 
pared speCifi cally with mixers in mind. 
Consequently, numerous discrepanci('s 
arc created when only test conditions 
guide general specifications, they must 
be modified for different designs and 
en\·ironments. 

As stated earlier, qualificaiion testing 
is perfonned specifically to demon· 

strate design integrity, while accep· 
lance testing (Group A) demonstrates 
lot integrity. If specified, temperature 
(Group B) and mechanical (Group t:) 
tests are performed ror proving loi. 
acceptability. 

Qualification tests can cost rrom 
$5,000 to .S10.000 and involve lead 
limt's from 10 to 15 weeks. The costs 
or ncceptancc testing (through C roup 
A) typically mnges from $3,000 to 
56,000 , with the magn itude of the 
electrical test program determining the 
higher cost. Delh'el')' upon completion 
of Croup A testing requires fh'c to 
sc\'cn week.c; after completion of 
assembly, pre.sen! \'isunl inspection, 
electricnl tesling, and seal. Group U 
anu Croup C Il'sting can add $'1,000 
to S6,OOO to the 1.'051, dl'pending on 
thl' I'xlenl of the electrical and 
mechanical 5crecnjn~ , and requires 
anothl'r five wl'cks following com· 
piNion of Group A. 
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Cascadable 
Antplifier 
Technical 

Data Sheets 
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WJ-A1 
5TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 

• LOW NOISE : 2.4 dB (TYP,) 
• LOWVSWR : 1.3:1 (TYP.l 
• HIGH GAIN: 16 dB (TYP,) 

Specifications · 

Characteristics Typical Guaranteed 
cO·soGe _54° C - +8s"' C 

Frequency (Min.) ' ·600 MHz 5·500 MHz 5·500 MHz 

Small Signal Gain (Min.) 16dB 15dB 14,508 

Gain Flatness (Max.) ±O.2 dB iO.7 dB ±1.0dB 

Noise Figure (M ax.) 2.4 dB 3.0dB 3.5 dB 

Power Output at 1 dB Compression (Min.) -1.OdBm -2.0 dBm -3.0 dBm 

VSWR (Max.) Input/ Output 1.3 : 1 1.8: 1 2.0:1 

DC Current (Max.) at 15 Volts 9 mA 11 rnA 12 rnA 

'Measured in 0 SO·ohm system al +15 Vdc Nomlnol. 

Typicallntennodulation Performance at 25°C 
Second Order Harmonic Intercept Point .... . .... . +15d8m (TvP.) 

Second Order Two Tone Intercept Point ........... .•. . . . . +10 dBrn (Typ.) 

... + 11 dSm (Typ,) Third Order Two Tone Intercept Point 

Absolute Maximum Ratings 

Storage Temperature ........... . . . .•..••...... - 62°C to +12SoC 

Maximum Case Temperatu re . ....... . 

Maximum DC Voltage . . . . . . . . . . . . . .. . • . ........ . .... .. . +18 Vol ls 

Maximum Continuous RF Input Power ...... . ••. •• .. . ....... . .. + 13 dBm 

Maximum Short Term RF Input Powor .. . .. . • • . . .• . . •• . 

Maximum Peak Power .. . . . 

"S" Series Burn·ln Temperature (Case) .. 

Weight approximately 2.0 grams (0.07 oz. ) 
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. . .. 50 Mill iwolls 
( I Minute Max.) 

... 0.SWall 
(3 jJsec Max.) 

.... .... 12SoC 

Outline Drawings 

A' 

CA' 

1I1"'~"SIWS ARE!" IIOC~($ !"" lL I~(l rnSi 

, ~lllIU"LUS01 'I [R.mE$I'(C" , ((l 

DIl,l r"I'1:1NS .lIl I" IIIC><U ' '''' LL I'''l![~g 
, Ol~ I JIll "," LESS OfftEn ... ,S-I _Cl1ltD 

·~,~A' ,,,,..-""., ..... .. __ ' .. A'_ ... ,.,.,....,..., .. _ . ........... a~ .. WI c __ ........... ""'-., ... , ........... ~.~ 
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Typical Performance at 25°C Typical Automatic Test Data 

Gain VCC = 15V 

"'0' ''''l$: (ISl IP. &filii 
I.e !II W> " 

• • "f-Hi 
'00, .. , 1.;:- lEo. 0 
roo, ,, ' I.~ lEo. I = , '-' ,., lEo. 0 

"", ,,' I. :: l Eo. I ,... 1. 1 ,., lEo. 3 
~. ,., I . ~ !~., 

Linear S-Patametets 

frEQ ' n '" '" "" '''' ,~ .« ~ -< ~ .c ~ -. 
!OO. .~ "'.! ' .n I., ... ." -13. 1 .00 - 151.5 
roo. .n ~1. 8 .... J 18 . 2: ." - 1'.6 ." - I·';.~ -. ... i!J.' 6 . 31 'i'O.6 . " -)0 •• ." -165.3 
'00. ," - 19. J .... ;;' I. Q ." -·2:.8 .)5 ' 61 . 1 

Noise Figure 
,... . .,. IU,.D 6.5;- 2: •• " ." -:W.8 .ro 109.3 .... .,. 100.:- 6.2:3 -2: 1. ~ ." -11:1.2 ." .9.1 
:"00. • f':" ~ .. .. ~ .... ,.2: . n -100. 3 ... -8.2 

;'rTTm 
000 . . ~ I".~ 2: . 4!'; - I (I<!.~ .,. - l z:I. :- ... -:so. , 

~ 'f-tt-
fJH(ll.IIh'['r · MlU 

Power Output· 

;;111111111: 1I1111111 t=fj 
all !~!'D !01i:GllI5O:I1lIO 
e; I.(()I.I(~CY. MIll 

f ·" l d""'c.~O\,,,,,, 

VSWR 

~J-L1LJ I~ 
1 r ! 10 III 1011 m XO!(l) 

mOOl'iCY ' _ 
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WJ-A3 
5TO 500 MHz 
TO-S CASCADABLE AMPLIFIER 

• LOW NOISE : 3.3 dB (TYP. ) 
• LOW VSWR: 1.3: 1 (TYP.I 

Specifications· 

Characteristics Typical Guaranteed 
0° ·50G e _540 C - +85" C 

Frequency (Min.) 4·550 MHz 5·500 MHz 5-500 MHz 

Small Signal Gain (Min.) 15.5 dB 14 dB 13.5d8 

Gain Flatness (Max.) to.2 dB ±O.7 dB ± l,O dB 

Noise Figure (Max.) 3,3 dB '1.0d8 4.5dB 

Power Output ilt 1 dB Compression (Min.) -1.0 dBm -2.0 dam -3.0 dBm 

VSWR fMax.l lnput/Output 1.3: 1 1.7: 1 2.0:1 

DC Current (Max.) at 15 Volts 9mA 11 rnA 12mA 

• Measured in a 50-ohm systam ill +15 Vdc Nominal. 

TypicallntennoduJation Performance at 25°C 

Second Order Harmonic Inte rcept Point ..... . .............. +17 dBm (Ty p.) 

Second Order Two Tone Intercept Point .... . ..... +12 dBm (Typ.) 

Third Order Two Tone Intercept Point ... . .....• . .. . .. .. . . + 11 dBrn (Typ.) 

Absolute Maximum Ra tings 
Storage Temperature . . 

Maximum Case Temperature . . . . . . . . . . . . . . . • . . . . . 125°C 

Maximum DC Voltage . . .. . . . . . . . . .....•..•............ +18 Volts 

Maximum Continuous RF Input Power . . . . • • ... .. . .......... +13 dBm 

Maximum Short Term RF Input Power . . 

Maximum Peak Power ....... . 

"s" Sories Burn·l n Temporature (Case) 

Weight approximately 2.0 grams (0.07 oz.) 
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. ..... 50 Milliwatts 
(1 Minute Max.) 

. •.. 0.5 WaH 
(3 l1sec Max.) 

. .. .. .. 125"C 

Outline Drawings 

A3 

• DC "ClUI;( _-=::O,L.A~ 
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1. 111 
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[ GND 19'TTO" 
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1 0310 mPUI S!.l~.LOt~(I(M~lr) '-(I1~1 
(1!71 (2) PlJ,CES o.:ro 

l O~-'-OOI°j(.r - - t11 Uj 
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SU!\fIoC! OllOO" MOUIIIIIIGlIOlf i (~m - I r. 2:~U~C.28xOI~OUP 

i :~~~O[[~( N SER T 
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1:10,51 .:. D.ts) {) ~~ 0 <'SoC 1 /"' I ~ 12 ~ {) l'SJ 

(2 ~ I J (6 »1 -, 

O'''[M,O''~l\nL I:' 1"OI(S ,"!n' ~'Enf\$( 
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Typical Perfonnance at 25°C 

Gain 

I~OUIHCV , ,,...., 

Noise Figure 

; B3jllfFfi llllHri I 
~ lt ~ 1~ltI ~ IOOJ(XIml(l) 

iii I~IQIJ[' I'Y , 101/1, 

Power Output-

;:11 11111111 Ilillllll N I 
e> I 1 ~ 10 ' .:Ul"",'IO. M~~ JOO 10l IDII 

~ '0\ I (I Clln (001;,,, ...... 

VSWR 

, -I- -- OUIPI.l, , '-:- , -- ---- --- --lii,~~J • 

• 
~ t 

,. .. "" 

Typical Automatic Test Data 

Vee = 15 V 

fFEO ''''. ,- &A liI 
,~ '" on ". 

,00. ,., L ' !~ . ~ 
roo. ,., , ., 15 . .:! .,.. .., , .' l'!i. " 
'00. .., , .' 15.1 ,.,. '.' , .- 1'!i.0 .... , .. L' I • . ;" 

li near S'Parameters 
HEO '" ~, '" '" ,~ '" , .. we .c '" "" '''' .c 

100, ." I~. ~ , . :-e I~ .• ... - •. 3 ." 128.1 
<00. ." 1~. 6 5 . ;"6 13.2 . " ... ,., ." ea. ;" .,.. ." 6'!'.6 ,. ;'"3 II t. I ." ., ... ... , 
' 00. ." .... . 9 '.: 1 ,.., ." ~3.6 ... ..e.6 ,.,. ." 1". 3 ,.« '''' ." ~1 . 3 .1;" "' .9 
"". ... - 15 . 0 '.46 n.' ." -11.0 . .. '''' ,..,. ." -;r, .6 ~.!r.' 2." ." - 16 . :- . ~ .. .. .... ... -~.I ,. ". -0'11 . " ... ~n. ' .";" 51.:; 
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WJ-AS 
5TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 

• FLAT BANDWIDTH :<±.3dB 
(T YP.J 

• LDW VSWR : < 1.2 INPUT. < 1.5 
OUTPUT ITYP.I 

• WIDE POWER SUPPLY RANGE : 
+8 TO +20 VOLTS 

• WIDE TeMPERATURE RANGE : 
-54°C TO +100°C 

Specifications* 

Guaranteed 
Characterist ics Typical OQ ·SOoC -54"C _ +100"C 

Frequency (Min.) 3·550 MHz 5-500 MHz 5-500 MHz 

Small Signal Gain (Min.) 14,8 dB 14dB 13.5dB 

Gain Flatness (Max.) ±O.2 dB ±O.? dB ±O.? dB 

Noise Figure (Max.) 4.5d8 5.5d6 6.0dS 

Power Output at 1 dB Compression (Min.) +8.5 dBm +7 dBm +7 d8m 

VSWR (Max.) Input/Output 1.3:1 1.8: 1 2.0 :1 

DC Current (Max.) at 15 Volts 25mA 28mA 30mA 

° ME:!asured 111 a SO-ohm system al +15 Vdc Nominal. 

Typicallntermodulation Perfonnance at 25°C 

Second Order Harmonic Intercept Point . . . . . . , ... ........ +4 1 dBm (Typ.) 

Second Order Two Tone Intercept Point . . . . . . . . • . • . . . . . . +36 dBm (Typ.) 

Third Order Two Tone Intercept Point . . .. . . . . .•••..••... .. +22 d8m (Typ.) 

Absolute Maximum Ratings 

Storage Temperature .... . ... . .... . . . • . . ..... . • ... . -62°C to+ 125°C 

Maximum Case Temperature . . ... .. , . . . . . . . • • . . .. , . 125°C 

Maximum DC Voltage . . . ... ..... . , . .... . . .. .. , •... .... ... +21 Volts 

Maximum Continuous RF Input Power . . . . . . . •• . . . . . . • . . . . . . +13 dBm 

Maximum Short Term R F Input Power ...... .. •. . ••• ......... 50 Mi ll iwatls 
(1 Minute Max.) 

Maximum Peak Power . ... ...... .. . .. ...• .. • •• ..• •.... •... 0.5 Watt 
(3 ilSCC Max.) 

"S" Series Burn·in Temperature (Case) ......... • .•..•. . .. . ...... . 125°C 

Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 
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Typical Perfonnance at 25° C 

Gain 

."~ ~:: ~\"'lV 
II " 

. '~~i 
, , . 

Noise Figure 

" ?V.'IN ~uolll'l 

I'«'IW--;' :rv«~ 

~ 

• . , , 

Input VSWR 

Input VSWR 
Over Temperature 

Output VSWR 

f 1.1' 

i~rk~v.-~.fvcc~~ 
>~I j lD III III 100 :00 l«Iltoo 

IRIQLIltlty· "'''' 

Output VSW R 
Over Temperature 

Power Output · 

" !~·m , 
" • , 

< " 5 • • , 
~ • • , , 

'{( ·Il" 
',, ·1 

" V. oS l 

"' ~ '" 

Second Harmonic Suppression 
vs. Power Out ., , 

....: ~ (J CAI~ ~~~ PI v«°IIV 
~.fJ tlAQ,l'Q.lt 

)' 1/ I ./ ~ .• 
V l/ V I 
/ 1 f/ f'-VWltY 

./ 
V 

'''. . . , , 
1'OIo1 ~1IU1PUI- n .. 

Third Harmonic Suppression 
vs. Power Out 

I \''''Ij~ 

1 ",",J II, . 
· l :IG~I!. toW'PI 

HC ~~R_l( V 
01 G' C~ I~ to'</' rt 'j il 
JTH ~mv.lla (/ ~vw""" 

1/ 17:9r 
" ., . , • " 

Vee = 15 V 

"" \~!.II> ' >$<., ' (.\!I, 
,~ '" "" '" '00. !.I 1. Z! 1~. ~ "". '" '" I~ . !o 

000. ,., ", I~. e 
'00. ,. , 

'" 1-1. 8 
':100. ,., '" 14.:-
oro. '.' '" I-I. ::l 

linear S' Parametcrs 
rI>(O '" ~~'l 

11Il: "" ". "" ". "". . " · 1 ~). Z! '!; .H l~) . 1 "'"'. ." - 111. ) ,.,.. 12$.;-
' 00. .or -:'<:.~ :; . ~ llf...l 
'00. ." -:6. :- :5.~C £0. :;:: "". • 1:' -90. 3 :5 .4 1 ~. :l 
(00. ." -~. 6 5. 1: ! 9 . >: 
~OO. .1;- -%." .. ..... - I ..... 
000. . " -8:1. :; 3. 33 ....'l'. ~ 

• 

I 

" 

• 

, 

DC Power Drain 
VS. Supply Voltalle 
~ ,. 

,( 
I ,. 

• V I I I 

/ 

. 

I , IGI.l~l!.lIlD!l 

v,,· 1'Ol11 

Two-Tone Third Order Output 
In tercept Point vs. Supply Voltage 

• • • • • 
0 • , , 
" 

• 

" 

• 
./ 

, 
• 

I 

W--r 
I'V. . Vt\IS 

SI: ~cz! 
1~-oC "I ..... ''-' .. ~ .. 
. 1(' - I ... ." 1 t. ':" 
." -c., , !~ .. 
." -~.O ." -Ie." ." - :'. 9 .1 : ......... 
." -1 " . 0 . " -~, .. 
." -:;z.z , !~ !7(1. £l ... - ~,,:,, . ::: : 1('.1 . ':" ... -:.a.eo . ~: ",1.(\ 

II 

39 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



WJ-A5-5 
5TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 

• FLAT BANDWIDTH: t.1 clB ITYP.) 
• LDWVSWR : 1.2:IITYP') 
• WIDE PDWER SUPPLY RANGE : +B 

TD +15 VDLTS 
• EXCELLENT PHASE LINEAR ITY : 

< i.Bo ITYP.) 

Specifications* 

Characteristics Tvpical 
Guaranteed 

OO,SO°C _540 C - +85" C 

Frequency (Min.) 1·650 MHz 5-500 MHz &500 MHz 

Small Signal Gain (Min.) 15.5dB 14 dB 13.5 d8 

Gain Flatness (Max.) to. 1 dB ±O.5dB ±O.7 dB 

Noise Figure (Max.) , dB 5dB 5.5dB 

Power Output at 1 dB Compression (Min.) +9 dBm +7dBm +7 d8m 

VSWR (Max.) InpuuOutput 1.2: 1 1.5: 1 1.6: I 

DC Current (Max,) at 15 Vol ts 24 rnA 27mA 29mA 

' MilAsured in a 5O·ohmWSlcm al "'5 Vde Nominal. 

TypicallntennoduJation Perfonnance at 25° C 
Second Order Harmonic Intercept Point .. ... .• .... . . . +42 dam (Typ.l 

Second Order Two Tone Intercept Point . . . . . . . . . . . . . . +38 dam (Typ.) 

Third Order Two Tone Intcrcept Point ......... . .....•..... +2 1 dBm (Typ.) 

Abs olute Ma ximum Ratings 

StoragC! Temperatu re .......... .... ......... • .... 

Maximum Case Temperatu rC! . . . . . . ..... •. ... ... ..... . ... 125"C 

Maximu m DC Voltagc ....... . ..... . ........ • .... . ........ +17 Volts 

MaKimum Continu ous RF In put Power .. " .• •• , .•••..• . .. ...... +13 dBrn 

MaKimum Short Term RF Input PowC!r . . ... . ... • •...•........ 50 Milliwans 
( 1 Minute Max.) 

Maximum Peak Power ., ..... , ., .. , .. , ., ..•••.... , ......... 0.5 Watt 
(3 PS(lC Max.) 

"s" Series Burn· ln Temporature (Casc ) ... . •.. . . . •. .. . . .. , ..... 125"C 

Weight approx imBloly 2.0 9rarns (0.07 0:': .) 
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Typical Performance at 25°C Typical Automatic Test Data 
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WJ-AS-6 
5TO 600 MHz 
TO-8 CASCADABLE AMPLIFIER 

• FLAT BANDWIDTH : •. 2 dB (TVP.I 
• LOW VSWR : 1.3:1 (TVP.I 
• WIDE POWER SUPPLV RANGE : 

+8 TO +15 VOLTS 

Specifications· 

Characteristics Typical 
Guaranteed 

00 _SO°C 

Frequency (Min.) \ ·700 MHz 5·600 MHz 

Small Signal Gain (Min.) 16.0dS 15.0dS 

Gain Flatness (Max.) ±O.2dB ±O.7 dB 

Noise Figure (Max.) 4.5d8 5.5d8 

Power Output at 1 dB Compression (Min. ' +8.5 d8m +7 dBrn 

VSWR {Max'! Input/Output 1.3 : 1 1.8' \ 

DC Current (Max.) at 15 Volts 24 rnA 27mA 

· Measured In II 5O·ohm sys tem at +15 Vde NomInal. 

Typicallntennodulation Perfonnance at 25° C 
Second Order Harmonic Intercept Point .... . .. . 

Second Order Two Tone Intercept Point .. . 

Third Order Two Tone Intercept Point 

Absolute Maximum Ratings 

_54° C _ +8So C 

5-600 MHI. 

14.5dB 

±O.7 dB 

B.OdS 

+6.5 dBm 

2.0 . 1 

29mA 

.+42 clBm (Typ.) 

.+38dBrn (Typ.) 

.+2 1 dBrn (Typ.) 

Storage Temperatu re . ... ... . .................••..... -62°C to +125°C 

Maximum Case Temperature . . . . ..... . ......•............ 12SoC 

Maximum DC Voltage ............ . ..... . .... . • • . .. . ...... +17 Volts 

Maximum Continuous RF Input Power ...... •• ••. , . ••.. •. . .. +13 (18m 

Maximum Short Term A F Input Power .. . .. .•• •.•.•... ....... 50 MiJliwatts 
( 1 Minute Max.) 

Maximum Peak Power . ...... . 

"S" Series Burn· ln Temporature (Case) 

.. 0.5 Walt 
(3 ~sec Max.) 

.. ..... . •• • . ............. 125°C 

Weight approximately 2 .0 grams (0.07 oz.) 

42 

Outline Drawings 

.. , 
1 111141' I ~ I-

.m &TIl ' 'Ull I 
- I I~. 011 I IT ~I t.h 

'11a! 

D'''E~ ''OI<'l A~[ II< ,'fCl'[S 'M'lll"'n[~" 
, !loll'> I 111 L>h U S5Ol HUWI5( ~C'fI (O 

CA5·G 

' '''' turD) 
, .• 
II ' 6111 

r l
-D9 3~t I~P 111 tUCES 

I 0310 
PC~AS , 1lII~f'UlI\1tF1 

. '-f..J~-
[ CCJ> '" """"'Tl--\ ~'CIlIMC10A ~ ". 

0 310 UIP\l! $I~~J~CKI'(M,IUI \1 1 tl) 
(1111 In PVJ:{S 0 * 

Ool(;)~0010 1_ - , lI f1!.l 
"'OWUl~G 1"68-"O~) 
Sl,HIJAt{ 0 I~ !.!lIUNH'IC ~,( 

! I~Si\ -I - -" HfjU~C.'iI ) Ol~ot!P 
j 1~m:~D(o I~SJ:RI 

! t:; !'19lXfS 

0510 = 0010 J I --:fjJ'~ 0320, 0010 120S7-02~1 I oau - f- 1111'Dl'!Ij .. " -.2 '1) 163!1 

o ,/,[I, s,O/;~ ~R[ ,~ l'lc"rs ,v,a I 'MET£RS' 
, 01& I :1111 U'.l£SS 01 "lRWl5t 5'£CI~'~D 

· M~ •• ~ . ,,_WJ ...... ,,, ............................... .... _ .... 
..... _ '_O ".lIB'C __ · .... "s..~ I .... ....... -.... _ 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



Typical Performance at 25° C 

Gain 

~}tt;t-~t~!-j 
'0 '111 200 300 . 00 SOO 6011 

FREQUENCY·MH, 

Noise Figure 

iH 1111111111 i 
::: 5 '00 200 ]00 400 SOD 600 

fREQUENCY. Mil, 

Power Output-

n 11 1Wf 11 
.0 ' 00 lSI) SOO 600 

fA£QUENCY . Mill 

·01 I Q "'" c-;:.n ...... 

VSWR 

" r,-,---.--r,--,---,-,., 

~+Uilltill "' ~~=~=:!!:=~~=~!:=:,!;,"",±:-d , S ' 0 '00 200 100 400 sao 600 100 
FREQUENCY . MHI 

Typical Automatic Test Data 

Vee = 15 V 
,~, 1~11R ,- (II1r! 
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Linear S·Parameters 

rF.£O SI! '" '" "" .. c '''' "" .'" "" "" "" '''' "" ,.,.. .0;- !"'.8 6. ' 6 I~. I .,. -s.£ . W 165 ... = . ." 1 ~.0;> 6.<:'5 133. 3 ... -...... . .. ."0;>.':> .... . M :-6.-1 ':'.31 1I a' ... • 00 - 1;-.0 . .. 1::l&.7 .00. .~ - -11.1 6 . ::" ! .... I . .. -C'O.'J ... I 12. i! ,... .OS -SI.8 6.-1) .... . .. -U.£ ... 1i':'!' .S "". . ,. -110.0;> ... 55 ",.£ . ., -al." ." li!:-." roo. .<.'0 - 14&." <-.t.:J IZ.O .ro -38.0 ."', I IZ.6 .... ... "$ 1:-6 . 0 ,.~ - 19 . 'J .W . -1:-.'5 .,. ... , 
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WJ-A7 
5TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH OUTPUT POWER : +14 dBm 
(TYP.) 

• INTE RCEPT POINT: +26 dBm 
(TYP.) 

• LOWVSWR : < 1.2:1 INPUT; 
< 1.5:1 OUTPUT 

• FLAT BANOWIDTH : < ±.3 dB 
(TYP. I 

Specifications· 

Characteristics 

Frequency (Min.) 

Small Signal Gain (Min.) 

Gain Flatness (Max.! 

Noise Figure (Max .1 

Power Output at 1 dB Compression IMin.l 

VSWR (MaK.) Input/Output 

DC Current (Max.) at 24 Volts 

Typical 

3·550 MHz 

14.9 dB 

t.O.2 dB 

5.5dB 

+ 14 dBm 

1.3: 1 

43mA 

• Measured In n 50-ohm system Bt +24 Vdc Nommal. 

Guaranteed 
OO·50°C _54° C _ +71°C 

5·500 MHz 5-500 MHz 

14 dB 13.5 dB 

to.7 dB ±1.0 dB 

6.5dB 6.5dB 

+1 3 d8m +12.S dBm 

1.8: 1 2.0 1 

45mA 47 mA 

TypicallntennoduJation Perfonnance at 25° C 
Second Order Harmonic Intercept Point .... . . .. . .. . +47 dBm ITvp.l 
Second Order Two Tone Intercept Point .... . . ... ....... +45d8rn (Typ.) 

Third Order Two Tone Intercept Point ..... . .+26dBrn (Typ.) 

Absolute Maximum Ratings 
Storage Temperature ..................•...... . •. . ... -62"C to +125"C 

Maximum Case Temperature ........... , . . •. , •• ••............. 125"C 

Maximum DC Voltage ......................•• • ........... +25 Volts 

Maximum Continuous RF Input Power ........... .. ......... . .. +13 d Bm 

Maximum Short Term R F Input Power ................... . ... 50 Milliwatts 
(l Minute Max.) 

Maximum Peak Power .............. . .. . ..••.. ............ .. 1 Watt 
(3 pscc Max.) 

"S" Series Burn·l n Tem perature (Case ) .......••................. 125°C 

Weight approxi mately 2.0 grams (0.07 oz.) 
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Typical Performance at 25° C 

Gain Input VSWR 

" ~ .~:b , . 
i~ I?::" " ,,! L~'l~ "",,! Z~.~ ,,:1 Output VSWR 
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Noise Figure 
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Power Output It 
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Typical Automatic Test Data 
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WJ-AS 
5TO 500 MHz 
TO-8 CAS CAD ABLE AMPLIFIER 

• HIGH OUTPUT POWER: +22 dBm 
(TYP.) 

• HIGH THIR D ORDER I.P.: +35 
dBm (TYP.I 

• WIDE POWER SUPPLY RANGE: 
+15 TO +24 VOLTS 

SpecificatioRS* 

Characteristics 

Frequency (Min.) 

Small Signal Gain (Min.) 

Gain Flatness (Max. I 

Noise Figure (Max. ) 

Power Output at 1 dB Compression (Min.) 

VSWR (Max.llnput/Output 

DC Current (Max.1 at 24 Volts 

Typical 

3-550 MHz 

1 1 dB 

±O.3 dB 

8 dB 

+22 dBm 

1.4 : 1 

l l amA 

'Measured in a 50·ohm ,ynem at +24 Vdc Nominal. 

Guaranteed 
oq·SO"C -54"C _ +71 " C 

5-500 MHz 5·500 MHz 

IOdS 9.5dB 

±l.O dB ±1 ,OdS 

IOdS 10.5 dB 

+20 dBm +20 dBm 

2.0 : 1 2.0: 1 

121 rnA 127 rnA 

Typical Intermodulation Performance at 25°C 

Second Order Harmonic Inte rcept Point ..... 

Second Order Two To ne Intercept ... . 

. .. +55 dam (Typ.) 

. . . +53 dam (Typ.) 

Third Order Two Tone In tercept Point ... .. • • ••.•.. •• •..... +35 dBm {Typ.) 

Absolute Maximum Ra tings 

Storage Temperature . . . . . . . . . ...••.. ... . .. -65"C to +125"'C 

Maximum Case Temperature . . .. . .......•.. . . . . • ............... 71°C 

Maximum DC Voltage .. . . •.. .....• • . •. • ••. • •.... . .... +25 Volts 

Max imum Continuous RF Input Power . . ...•... .. •...• ......... +15 dBm 

Max imum Short Term RF Input Power . . . . +20 Milliwatts 
(1 Minu te Max.) 

Maximum Peak Power . . . . . ...... •. . .. •• . .•............ 1 Watt 
(3 jJsec Max.) 

"S" Series Burn· ln Temperature (Case) .. .......... ... .... ........ 71"C 
Proper heat sinking required to insure reliabl e performance. 

Weight approximately 2.0 grams !D.07 0;0: .) 

'6 

Outline Drawings 

A' 

CA. 

II'MfNS>01oIS .. AE ,~ INCHES ""lllMrTf llSl 
, .ocs I.U' UN~US QTH E ~W'U $l'Etlf 1(0 

D'MUIS'OIlS,,"U III "I C~E5IM'U'MEHA t' 
, .c,s !.:leIIJNlESS OI HEn"" SE Sl'EC lft[O 

... ,"' .. "....". .. , .. _ ...... --.......... __ .... 

.. ~ .. _ ..... O'c .. ..,.c,_."'·" ....... ""'-"'Of .... ' ''''-'-'' '' 
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Typical Performance a t 25°C 

Gein 

, 
'15~ 

• 
~ , 

• , • S / 
l::: 

~ ~IJJcJ .11 ' 

o 
11111 Vcc a • , 

Noise Figure 

• r: ~--1--l-J:j. 
" , '----'-l.l.1 o 10 • 

10 100 
FREDUENCY _ 1.1111 

10 100 
fREQUENCY . !.INI 

, " ...... 

"'''' 

Power Output

,, ~~~=~~~-~~~ 

beaEi ~22 • 520 
<c Vee a '15.0 Vdc: 

~" ~~~ 
" Ll..l.liJllI!;,--l...l..JUl 

1.0 10 100 
r'REQUEIICY · 1.1111 

Input VSWR 

500 200 

~::t +B11 1 1 111I11~"' I'li@11 , .. 
1.0 to 1 0~ ~00800 

r R[QuENCY . Mill 

Output VSWR 

~:{ltlllllllllllr ' ITmi l , .• 
1,0 10 100 !IO0600 

fll (QUENCY · 1.111 . 

Typical Automatic Test Data 

Vec · +24 Vde 
r~r" V--;IO' ".]Of;! !!AI!; 

"'" '" ." "~I ,.,. .., .. , I,). ~ 
l~. .., .., l a.' =. I. Z .. , II. :! . .,. ,., ... I t.l :;..v. I . .? ... II. S 
i.).). , .. t." II. 5 

Linear S·Parameters 

rvCQ .i ll . ." '" :iZl 

"'" i1iI~ 11:1:: MilG ;l;1C 1k1r. '-tar. !In.:; ilr/O ,.,. ." -S l . ~ 3 . 4'; l S3 . " ." -3. I ." -3 . 3 ,.,. .M -73 . 3 ,.~ I O!~ .Z ." - T';' . l ." -23.00 ,.,. ." -:OO . 'l , . ., IQI.Z · ,. ....23.3 ." -42.a . .,. .,. -~7.3 3.';'3 ~).J ." -·Il. ~ . 1;- --·. 2 ,.,. .M - 14 . 5 3 . 74 -13. 3 ." -'>S.\) .1 <. -127 . l .... . ~ - 1 ~ . 2 3 . ..-:s 2 ... ... - 7<. .1 .,. 1!!! •. 2 . .,. .,. -1 ::1.3 3 .Z4 -37.1 .1';' -13l. ~ .. , ,... ~ .... . 77 -7'5.7 ,.,. -7'5 .4 · " - IZo.S ." "., 

Vee - +20 Vdc Vee " +15 Vdc 

nl::Q ,.;:p ":;: !? Cil l ,'! rF;'" 'J,,1l' ";;r.! 
:tlC '" w, " IC;C III ~, 

"". .. , .., la . ';' ,.,. .. , 1.0 ,.,. ,. , .. , Hl.7 ,.,. ... I. '; 
".. ,., ,., I t. I "'. ,., I.S . .,. ,., ,., II. I .". ,., .., ,.,. ,., , .. II. " =. ,., ,., .... , .. 1.7 11.4 .". Z. ;) ,., 

Linear S'Parameters Linear S' Parameters 
,.,,, :ill "" . 12 "" r"Ci;I $11 

'''' tW- "" 11i\;; "" 1~ ;1(":; 11iI·~ ~~~ ''''' "'" lilt;;; , .. , -53.3 ) ."" 1;;1.,) ." -. . ." - 10 . 1 ,.,. .~ -;'1. 3 
IN . ... -31.2 ) . 4:; 120 . 2 ." -1'5 . <. ." -2'5 . !I ,.,. .i1:" 4r. ~ "',. ... -r. - J •• I 131. 2 ." -u. '> .N -I';.: ,... ." -lil5.5 
~. . ., -)~.a 3. W 7) .1 .\ '> ~,. . " -ca. :; . .,. ." - III . • 

"". ." -, . , ).n 4".3 · ,- -'$4.5 ... - 131. ) ,., . . 3? ••• .... .~ -17.J 3.1'2 , .. ." -;'';'.2 .<:: 13-1.2 .... .n -14.3 :-,),). .::17 .... S. ) 3. Il -33 . :; .1 '; -u)) ... .~,; "5.) -"'. . ~ -4';.) , ... ." -7';. ;) l .za -n.~ ." - 12-.) ." ~.J ,.,. . " -7';.~ 

Intercept Point 

GI1 III 

"' 
1., . 3 
HI.S 
l a. ? 
I.,.') 
11.2 
1L. 2 

'" "" "~ 
l .. n I~ . a ,.,. 12::1.3 
l.SI I~." 
3 .51 -1. 7 
1. ;'3 3:" . 3 , ... - I .' 
,. ~ --12.3 
Z. H) -33.0 

10 100 
FREQUENCY - AIIII 

.i12 

"" .~ l1o--.r. 

." - 7 .a ." ." -1 -4. ,> ." . ,. -.?7.2 ." .1'; -)";1 . 5 . 2a 

." -So-I.3 .N 

." -'17. 1 .,. 
. 1'; -1a!i.3 .n 
." - IZ~. ;- ." 

,., 
.~ 

~ IZ.J 

-n.1 
-51.!!! ..... 

- 133 . ;) 
1:;(1. ~ 
'l.1 ,.., 
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WJ-A11 
5 TO 1000 MHz 
TO-8 CASCADABLE AMPLIFIER 

• LOW NOISE : 3.0 dB (TYP.I 
• LOW VSWR : 1.3:1 (TYP.I 
• FLAT BANDWIDTH : < ±0.25 dB 

Spedncations* 

Characteristics Typical 
Guaranteed 

0" ·SO°C -54" C _ +8S"C 

Frequency IMin.) 1· 1100 MHz 5· 1000 MHz 5· 1000 MHz 

Small Signal Gain IMin.) 14.7 dB 14 dB 13.5 dB 

Gain Fla tness (Max.) ±Q,25 dB ±1.0 dB ±1.2 dB 

Noise Figure (Max.) 3. 1 dB 3.5d8 • dB 

Power Output at 1 dB Compression (Min.) -2.0 clBm -3,0 dBm -4.0 cl8rn 

VSWR (Ma:x.l lnputiOutput 1.3: 1 1.8: 1 2.0:1 

DC Current (Max.) at 15 Volts 9 mA 11 rnA 12mA 

· MeDS~lI l;!d In u 5().ohm system 81 +15 Vdc NomInal. 

Typicallntermodulation Perfonnance at 25°C 
Second Order Harmonic Intercept Point .................... +15 dB rn (Typ.) 

Second Order Two Tone Intercept Poin t ...... .. ............ +1 0 dBrn (Typ.l 

Third Order Two Tone Intercept Point ....... .......... .... +10 dBrn (Typ.) 

Absolute Maximum Ratings 

Storagll Templlrature .. 

Maxim um Case Temperature ....... . , .. . , ••..•..... .. .. , ...... 125°C 

Maximum DC Voltage . _ .. . , . , ... .... .. • •. , .• . .... ..... , , . +20 Volts 

Maximum Continuous RF Input Powllr .... , .... . 

Maximum Short T erm RF Input Power ....... ..... . 

+13 dBm 

. .. , .50 Milliwatts 
11 Minu le Max.l 

Maximum Peak Power . .. .. .. ...... ,. ' •. , ......•.... , .. , .. , 0.5 Wall 

"S" SerillS Burn-In Temperature (Casc) ... 

Weight approx imate ly 2.0 grams (0.07 ot .) 

48 

(3 PSC<: Max.) 

. . ,' . , .... 125°C 

Oudine Drawings 

All 

XIO·.OIO 
alA I .e. 

~a..\lI ·IP U'I ..... 

1l,"ENSIDNS ","l IN ,,~,,(5 I'''l l'''I;lUISJ 
• _,,11 UNl(~Ol"fllm$£$nCln[D 

CA1' 

.... 
(.210, , 

1l,"£"$IO'OS ~~l II. ''<OilS ' " 'lll''' HIlS! 
- 0"1.311 UNll~OT"U,>1$( !nC'''l D 

... ,,' ..... -~, .. , .. "-... ~~ .... --.......... --,~ .... <--- ... "--, ... , .. --

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



Typical Performance at 25°C 

Gain 

, 

.' , < 

" "" 
3 

5 

--
. _. .. -

Noise FigurA 

.. 

a ' c . 
II -
\.:, 

.- . 
5" 

, .. '" , ... 
FAEOUfUCY . hlH. 

• ',-,-r-T-T-,-,,-' 

! :It=f=l=, I I ==I==FI I =F=F-11 t I 
'" 5 50 \00 300 500 700 900 \ \00 

FREOUENCY. MH. 

Power Output· 

it;l, I II IAt I 
5 !oil \00 300 !!OO 100 900 1100 

FREOUENCY· "'HI 
t.1 " (;oIll Co~ r .. ' .. 

Typical Automatic Test Data 

Vee" 15V 

fiCO \,1';1'- 'o;ur v, ' tt 
lie '" "" ~ l i 

'00. '-, ,., I~. ':-
:00 . .., '.' !':! . ;.'! 

""'. !. ! :. 1 1:>.1 
"~" : .0 ,., !~.O 
~«l. : . 1 ! . ':- : ...... 
<00. : .1 , .. 1 .... U 
:'00. :. 2 ,., ! .... " 
00(' . I . :)" :.1 I".'.' ,.,. : .... 1.(' !~ • .! 

, 000. ' .. :.~ l!' . :.l 
: 100. '" ' .. 1 ...... 

Linear S·Parameters 

rN:C! ! II ~! 

"0 '''' .< ,,. o. "" 
llX!. .n ' ': ... 1 ~.:''; 1"::.(.,:- . " : 00. . 00 I "",~ ~. ~ !:l> . " .", 

"",. .'" 12 1.e ":. . .:.-:. ! I e . ! ... .00. ." '3~.(l " .• .:.z "!'; ... ." !"~")O. .", -~. O ... . ~.':l 00. 9 · ", 
GOO. .\1:' - :":I. ;- ..... ... 0 .:.0 .(1 · '" :-00. ." -9:-. :- ':! . "'~ ~. ~ . ., 
' 00. . J:) - 1:(1. ;- 'J.~~' 1£1 .1 ." ,.". .! ':! - 1::;:1. 1 -:;.;-,. - -:; . l> ... ,oro. ... l i."~ . 9 ~.;-9 -;)"0 .... • HI noo. .» ! 11. 6 -:;.0;.(. ~'5;- . 9 .n 

1;.;00, ." t..3 . :l 4. 0;>& ~ro . 6 • :1 

.... ·1;> ." 
'I I(: "~IG ff e, 

~6 ,(\ .~ . !ro. ! 
- I ... . S .("I'S ! 1"3. 9 
-::3 . ... ... « . (: 
. XI . O ," ~.u 
-:):- . S . 00 ,., 
-"'3.e .00 -1-".0 -':"oQ.' .... -:15.7 
-'5 •• 1 ... -;'"1.:-
-.:.3 . 5 . '" -17=. 1 
.... 2 . i. .0:- :03 ... 
-e,) . (\ . 1:' ~.;:. 

~ IOO. :l .-.•. ,. .. 
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WJ-A11-2 
5TO 1000 MHz 
TO-8 CASCADABLE AMPLIFIER 

• LOW NOISE : 2.5 dB (TYP.) 
• HIGH GAIN : 16 dB (TYP.I 

Specifications* 

Characteristics Typical 
Gutlranteed 

0"·50"C - 54"C.+85"C 

Frequency (Min.) '· 1100 MHz 5- 1000 MHz 5·1000 MHz 

Small Signal Gain (Min.) 16 dB 15dS 14 d B 

Gain Flatness (Max.) to.3 dB ±0.9 dB ± 1.0 dB 

Noise Figure (MOl".) 2.5 d8 3.0 d8 3.5d8 

Power Output at 1 dB Compression (Min.) -1.0 dB - 3.0 dB -3.5d8 

VSWR (Max.) Input/Output < 1.4 : 1 1.9: 1 2.0 : 1 

DC Current (Max.) at 15 Volts 9mA 11 mA 12mA 

' MCII5UrM in a 5O·ohm system at + 15 Vdc Nominal. 

Typicallntennodulation Perfonnance at 25° C 

Second Order Harmonic Intercept Point ... .. . . ..... . . . .. . . + 15dBm (Typ.) 
Second Order Two Tone Intercept Point ... . •.. . .. .. .. . +10 dBm (Typ.) 
Third Order Two Tone Intercept Point ..... . ••. . 

Absolute Maximum Ratings 
Storage Temperature . .. .. . .... . . . . . . . . . . . 
Max imum Case Temperatu re .. .. . 

Maximum DC Voltage. 

. . .. . +10 dBm (Typ.) 

. . -62°C to +125°C 

... 125°C 

.. . .... +20 Volts 

Maximum Continuous RF Input Power . . .... • • .....•.. . .... +1 3 dBrn 

Maximum Short Term RF Input Power . ....... . . . • ....... .. . . 50 Milliwatts 

Maximum Peak Power .. . ... ... ... . . 

"S" Se ries Burn· ln Temperature (Case) 

Weight approxima tely 2.0 grams (0.07 oz. ) 

50 

(1 Minute Max.) 
. . . .. ..... D.5 Watt 

(3 p scc Max.) 

Outline Drawings 

Al 1·2 

--l , i~1I Ol~ r-
---,1;;.~-m1Il. ~.W j .1I1HltIl 

, . 1 . .. " ~T '4.1G' 

DIl.1[ .'IS<OfIS " H '" tIIChts (UI llt"IilHSI 
• .m~ ( IJ I U"lUS01>1ur.;IUV!:CIFIED 

CA 11·2 

"., 
(25·-40)1 , 

,-.. " r no 82) 

o 
'- PROllutI IABH ;\.I![,l 

_ . ',',', IVP 12) FU£fS 
01000 O~60 1 I 0310 

p27r11 1"M) OCWS~:;~.I ,I.','_'" 
:--:=~ -[ ti:=39 r,M .• " -

Af CO::~!C I OR 'I I ! [ OtIC 
11 310 II(PUI S!,\,1 JACI( (ItM.\U) (I I 411 
(7 ~1) tl]1VC15 f- O.LOil 

0'60 • II 010 j.~ "1 j i " 6S) '~OUlmN G (II .Y '" II <5) - . 
SUHf toa II 1M --I / MOUNlII,G hllU 

I {~ Sll 0 HG U'lC ·28 X II ' 5 DlEr 
... IHllHom n,SIM 
... (~) pt.t.C£s 

OliO = 0010J F OJ;'!! 0 0010 
1:>O57 ~ 0:>51 Ot95 Ol'!oO -J ISI2=.O.LS"t 

(2. 411 It Y.o) j 

DIM ENSofI IIS ~ ~r m "IC'tfS I flll ~'M ( T rl'SI 
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Typical Performance at 25° C 

Gain 

• ::rt I I I Tt*H • • " " '" '" .. u '" ~ '" D ~ , .. 
IIIfCVlI;(:Y -

Noise Figure 

• 
:1 

~ I I f I I I 1 I I I • • " ,. '" .. '" .. ~ .. D ~ = 
'~I~ICY '_ 

Power Output-

! 

lJ#tJiit11 , 
§ 
K • " ,. '" .. .. '" .. ,. 

IRIU~CY . ... .tI. 

·"IfI~1rrC.""n .. "", 

VSWR 

;:fbi~\LJ. 
IIG!OO ceo to) !IJ) 

IIIlQIL'ltY . _ 

'" ~ 
,,. 

H 
11m 110) 

Typical Automatic Tes t Data 

VCC = 15V II ,~, ' -::JP '<-:lP f ll:rl 
IIC . :11 "r " :00. :.0 :. ;:' : ~. O 

[00. :.0 : .:! 15. 0 
,.". ' . t. 3 15. 0 
'00. :.\ : . .., 1'.<> 
",.. :.:! : .3 :5.5 
roo. !.:;J :. :1 I ~.<> 
,.". :." :.:! :S. O 
<w. : ." ' , ::;.'} 
'.000 . , .. : . 01 16.) 

1000. 1.'5 :. ~ :".0 
: 100. :. ~, :.':' :".:-
1::00. .2. C " .. > : =.~ 

Linear S·Parameten 
" , ru:o S ll ... '; ! ;: ~::! 

IIC ,~ ( fIG 'ff, , .. ,,'G (flC ,n. .• fn;; 
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WJ-A12 
10 TO 1000 MHz 
TO-8 CASCADABLE AMPLIFIER 

• LOW NOISE : 2.8 dB (TVP.) 
• HIGH GAIN : 16 dB (TVP.) 
• MEDIUM LEVEL OUTPUT: 

8.0 dBm (TVP.) 
• LOW VSWR : <1.5: 1 (TYP.i 

Specific ations * 

Characteristic Typical 
Guaranteed 

0" - so"e ·S4" C - +SS"C 

Frequency (M in.) 5-1000 MHz 10-1000 MHz 10-1000 MHz 

Small Signal Gain (Min.! 16,0 dB 15.0 dB 14.5d8 

Gain Flatness (Max.J ±O.3 dB ±O.7 dB ±1.0 dB 

Noise Figure (Max,) 2.8 dB 3.5 dB 3.9 dB 

Power Output at 1 dB >8.0 dBm +7.0 dBm +6.5 dam 
Compression (Min.) 

VSWR (Max.llnput/Output 1.6:1 1.9: 1 2.0 :1 

DC Current (Max.) at 15 Volu 22mA 25mA 27 rnA 

'Measured in a 50·ohm ,ystem at +15 Vde Nominal. 

Typical Intermodulation Performance at 25"C 

Second Order Harmonic Intercept Point ........ _ ......... +32 dBm (Typ.) 
Second Order Two Tone Intercept Point .... ... .. , ....... . +25 dBrn (Typ.) 
Third Order Two Tone Intercept Point , .. . .... • • •. •. ..... +22 dBrn (Typ .) 

Absolute Maximum Ratings 

Storage Temperature, ........... " ........ •• • . ..... _62°C to +125°C 
Mi'J(imum Case Temperarure ................................. 125°C 
Maximum DC Voltage ... . .......................... . . ... +17 Volts 
Max imum Continuous RF Power ...... .. .................... +13 dBm 
Maximum Short Term RF Input Power (1 Minute Max.) ... • •.... 50 Milliwatts 
Maximum Peek Power . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.5 Watt 

(3 /Jscc Max .) 
"S" Series Burn-In Temperarure (Casel .......... • ••• • •........ . 125°C 

Weight approximately 2.0 grams (0.07 oz.) 
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O u tline Drawings 
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Typical Performance at 25°C 

Gain 

• ~ , 
I 

"16 , 
o 

5 

"- . -- -
'8S' C ../ 

10 200 

Noise Figure 

_L -M"C - '-..-' '- . --- -"\: --- --
.. 25"C 

400 600 800 
FREQUENCY 4/o1HI 

1000 1200 

H3 I I I I J i5 
~ 10 200 400 600 800 1000 1200 

FREQ UENCY. MHI 

Typical Automatic Test Data 

Vee · +15 Vd, 
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111' . 0 ,. ,., I' . ' 
1". 0 L :.1 I'. J 
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, 000 . 0 '.' ' .1 1 • . 2 
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,1011.0 _. " , ., \'; . 0 

Linear S' ParamctCr1 
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Q 

• - .- '- - ' ~~ 

"C -r - - 5S"C 

~ 5 10 200 400 600 800 
fREQUENCY - MHI 

' 1\ I de G.ln Comp,usi9n 

VSWR 

2.' 

mpUT " 

"- ·2S· C 

1000 1200 

~ 5 
.:>- ~TP~r\ I., 

10 2" , 
" ro, ." 1000 1200 

FREQUENCY - MHl 
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~~ " . 1 \ 4 " 
t .~-~ ,-, 
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.~., 1'. ," ". 
-~~ ~. "" ". 
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11~ ," .. 

Intercept Point 

• , 
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" V>-;;;DlI , 
, 
, 2 

>0 2" 

QRDER-

V V lWD·TDNE 
3RO :-...... 
ORDER 
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WJ-A15 
5TO 1000 MHz 
TO-8 CASCADABLE AMPLIFIER 

• MEDIUM LEVEL : +8.5 d8m 
OUTPUT (TYP.) 

• WIDE POWER SUPPLY RANGE : 
+8 TO +15 VOLTS 

Specifications · 

Characteristics 

Frequency (Min.) 

Small Signal Gain (Min.) 

Gain Flatness (Max. ) 

Noise Figu re (Max. ) 

Power Output at 1 dB Compressio n (Min.) 

VSWR (MOK.) Input/Output 

DC Cu rrent (Max.) at 15 Volts 

Typical 

1· 1100MHz 

14.5d8 

±O.3 dB 

5.4 dB 

+8.5 dBm 

< 1.4 :1 

24 rnA 

· MeMurcd In II 50.ahm system 111 + 15 Vdc Nom,nal. 

Guaranteed 
oO·sooe -54" C - +SS" C 

5-1000 MHz 5-1000 MHz 

14 dB 13dB 

±1.D dB ::t 1.2 dB 

6.5dB 7 dB 

+7 dBm +6.5d8m 

1.9: 1 2.0: 1 

27 rnA 29 rnA 

Typicallnterrnodulation Performance at 25°C 

Second Order Harmonic Intercept Point . ...... . . +38 darn (Typ.) 

Second Order Two Tone Intercept Poi nt . . ........ •... ... +33 dam (Typ.) 

Third Order Two Tone Intercnpl Point. . . . • • . _ . _ . . • •... .. +21 dBm (Typ.) 

Absolute Maximum Ratings 

Storage Temperature ..... . 

Maximum Case Temperature ....... . ... . 

Maximum DC Voltage ........ .. . . .. .. • . 

Maximum Continuous AF Input Power . .. ... . 

Milldmum Sho rt Term AF Input Power .. . . . _ . 

Maximum Peak Power 

"S" Se ries Burn· ln Temperatu re (Case) . . 

Weight approx ima tely 2.0 grams 10.07 oz.I 
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.. .. -62"C to+125°C 

__ .. _ . ... . . .. 125"C 

. .. . + 17Vo lts 

. • _ • . +13 d8m 

.. 50 Milliwatts 
(1 Minute Max.) 
. .. . . 0.5 Watt 

(3 ~scc Max.) 

. . ....•........ . 125°C 

Outline Drawings 
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Typical Performance at 25°C 

Gain 

• 

" • <, 
" 

, 
, 
, 
3 

I -r'c I ----7~o--- --'-~ - - -'- -. ._ 1_ . ' -- -
,a~ C I I ·ZSoC..I1 

10 100 200 300 400 !.oJ 600 100 800 900 1000 
FREOUWCY . MH, 

Noise Figure 
• 

i_': ,!--:,:-I~" I !!I I :=-t11=±j1 
_ !ill 100 300 !DJ 100 !!OO 1100 

f AEQUEIICY ·lIH, 

Powor Output" 

£ 14 I~~~~~~~~~~~~~~~~ ii:ll, I I I 1111 
5 50 100 300 SOD 100 000 1000 

fREQUErl CY _ MH, 

'" I~.c;.,"c<>""ml"" 

VSW R ,. 
INPUT , 

,. ~ " f\~UTPUl , 

• ~ &0 100 300 500 lOll !lOa 1100 
FREQUENCY · I.1H, 

Typical Automatic Test Data 

Vee = '5 V 
"FCO I "51 1P '1£11P .... HU 
Ite '" ,,- "" 

1(0(\. , ., I. ~ 14. ; 
;'QO . I. ~ L .: I". ~ 
,,~ . 1.1 :.1 I ~.<o 

~. - I. " I.: I".: 
""'- 1.1 ,- , , ... '" 
""- ,-, 1.1 ''' . :'> 
;"\"l(). -- < ,-, , ... ~. .... '-' :.': , ...... -- '_ 3 --- :".: 
,~- ,_ 3 ,_. :". ';' 
1100. 1.';' 1. ;- '''.: 

Linear S·Parameters 
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WJ-A16-2 
10 TO 1200 MHz 
TO-8 CASCADABLE AMPLIFIER 

• LOW NOISE : 3.5 dB (TYP) 
• HIGH EFFIC IENCY: 15 mA (TYP) AT 5 

VO LTS 
• GOOD DYNAMIC RANGE : 102.5 dB ITYP) 

IN 1 MHz BW 
• LOW VSWR: < 1.5: 1 ITYP) 

Specifications* 

Characteristics Typical 
Guaranteed 

0" - SO° C -54" - +8S"C 

Frequency (Min.! 5- 1300MHz 1O-1200MHz 1O -1 200MHz 

Small Signal Gain (Min.! 13.0 dB 12.0 dB 11.5 dB 

Gain Flatness (Max.) ±.2dB ±.5 dB ±.7 dB 

Noise Figure (Max.) 3.5dB 4.0 dB 4.5d8 

Power Output at 1 dB 6.0 dBm 5.0 dBm 4 .5dBm 
Compression (Min.) 

VSWR (Max.) InputfOutput <1.5: 1 , ,9 :1 2.0: 1 

DC Current (Max.) at +5 Volts 15mA 17 rnA 18 rnA 

· M~a5urod In (I 50·ohm system at -t5 Vdc Nominal. 

Typical Intermodula tion Performance at 25"C 

Second Order Harmonic Intercept Point .................. +34 dBm (Typ.l 

Second Order Two-Tone Intercept Point .... _., . . . . . . • . ... +28 dBm (Typ.) 

Third Order Two-Tone fntercept Point _ ....... • ...• • • . _ .. +18 dBm (Tvp.l 

Absolute Maximum Ratings 

StoragQ Temperature ........... ....... . •••• _ . . . .... _62c C 10 +125°C 

Ma)(imum CasQ Temperature .. ..... . ... . .••• . .. . .. _ ....... . . +125"C 

Ma)(imum DC Voltage .......... . ... • .. .... .. • . . _ ..... ... +8 Volts 

Maximum Continuous RF Input Power ............... • .. _ .... . + 13 dam 

Maximum Short T erm A F Input Power (1 Minute Max.) . .. .•. _ .. 50 Mili iwatts 
Maximum Peak Power . .. ..... . _ ... ...... . ... .. ..•.. . ... • . . 5 Wall 

(3 lJscc Max.! 

"S" Series Burn-In Temperature (Case) ....• • • •. . _ . . ..•......... 12S"C 

Weight approximately 2.0 grams (0.07 oz .) 
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Outline Drawings 

A16- 2 
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WJ·CAI6·2 is standard WJ-A16·2 in

sta lled in miniature SMA connector 
housing and guaranteed over OCC 10 

5O"C temperature range. 
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Typical Performance at 25°C 

Gain 

i:::I, ::H::-::r:n:+8::5~~q~~ 
10 50 100 300 500· 700 900 110013001400 

FREQUENCY - MHl 

Noise Figure 

CD ... 

!:;1. I I I I I I I II 
~ 10 50 100 300 500 700 !I00 1100 13001400 

FREQUENCY - ~'Hl 

Power Output-

E 

i~b$1$j6rl-F' H 
~ .0 10 50 100 300 500 700 900 1100 13001400 
~ FREQUENCY - MHl 

" at 1 dB Gain Compression 

VSWR 

2.0:1 

~ 1.5:1 

1.0:1 

I .. 

""IN~UT 
J -- --

J OUTPUT 
~ J __ -- "7 - .,.. 

10 50 100 300 500 700 900 1100 13001400 
FREQUENCY - MHl 

Intercept Point 

E50 
!g . 
!Z411 
is 
Go 30 
Ii: ... 
~ZO 

1-.... 
-. ... ... 

z 
- 10 10 50 

ZN01HAR ONI L,.....--~ 
1 r-l. ~~ 1--"-

\ .... ZN 
r-:1:: .. --ORDER 

'- ~.-

D~~J~;' 
.-. 1-.- -.-~~ 

1L3R 
100 300 700 1100 13001400 

F REOUENCY - MHl 

Typical Automatic Test Data 

Vcc=+5Vdc 
FREOUEHCV YSNR YSIIR CRIN 

"HZ IN CUT DII 

100.0 1.3 1.2 12.7 
200.8 1.8 1.1 12.5 
388.8 1.1 1.2 12.6 
400.8 1.8 1.3 12.5 
500.8 1.8 1.3 12.5 
688.8 1.8 1.3 12.5 
71i18.8 1.1 1.4 12.6 
888.8 1.1 1.4 12.4 
988.0 1.1 1.4 12.5 

1080.0 1.3 1.5 12.4 
1180.8 1.3 1.6 12.4 
1280.8 1.4 1.5 12.4 
1388.8 1.6 1.5 12.3 
1411B.8 1.7 1.5 11.8 

Linear 5-Parameters 
FREQUENCY Sll 521 512 522 

"Hz "AC ANC "AC ANC "AC ANe; HAC AIIG 

188.8 8.112 149 4.32 166 0.12 -2 O.UI ISS 
2e'.a 8.887 87 4.22 149 e.13 -13 '1.051 -128 
388.8 8.937 141 4.27 134 0.13 -23 '1.097 -1S9 
488.8 9.913 ,38 4.22 118 8.13 -28 e.lI. -109 
588.8 8.818 09 0.22 186 8.13 -38 0.139 -ISO 
688.0 9.917 -3 0.22 99 0.13 -0. 0.102 -178 
799.9 0.026 -93 0.27 73 8.13 -51 e.167 -170 
888.8 8.056 -114 4.17 55 0.13 -59 0.170 -179 
908.8 8.067 -)37 0.22 39 e.13 -69 0.163 157 

1808.8 8.138 -141 4.17 24 8.13 -75 0.210 152 
1188.8 8.141 -158 0.17 6 8.10 -82 e.217 128 
1200.8 8.167 -176 0.17 -13 e.lo -98 8.199 lei 
1388.8 0.241 168 4.12 -31 ".14 -Ioe e.200 77 
141111.0 '.2'8 152 3.88 -49 e ... -112 0.205 07 

Vee'" +8 Vde 
FREClU£NCY YSIIR vSWR CAIN 

"HZ IN OUT D. 

108.8 1.0 1.3 13.5 
200.8 1.2 1.1 13.7 
300.8 1.3 1.2 13.6 
400.8 1.2 1.2 13.7 
580.8 1.2 1.2 13.5 
688.9 1.2 1.2 13.7 
788.8 1.1 1.3 13.7 
880.9 1.1 1.3 13.7 
988.0 1.0 1.3 13.6 

1088.0 1.1 1.4 13.6 
1188.0 1.2 1.4 13.6 
1200.8 1.2 1.4 13.5 
1308.0 1.5 1.4 13.3 
1088.8 1.6 1.0 12.9 

Linear 5-Parameters 
FREQUENCY 511 521 512 522 

"Hz "AC ANC "Ac ANC "Rc RN' nRC RNG 

100.0 e.l83 158 4.73 166 e.1I -~ 0.139 159 
280.0 8.898 143 4.8. 1.9 8.12 -14 9.852 -168 
388.0 8.123 138 0.79 13. e.12 -22 8. HIS 179 
4e8.8 0.09. III 0.80 118 8.12 -29 8.e90 -1';9 
588.8 8.891 182 •• 73 106 8.12 -3$ 8.107 -167 
608.8 0.087 82 0.80 93 0.12 -00 P.I07 -179 
788.8 8.857 77 •• 84 75 8.12 -51 9.1~~ -176 
808.8 8.038 57 •• 84 57 8.12 -60 0.1· . -176 
988.8 9.01S 82 •• 79 .8 8.13 -69 8.'1-' 159 

1800.8 9.061 -139 ..79 25 8.12 -76 8.1:"" 162 
1100.0 8.873 -1S6 •• 79 8 8.12 -83 0.183 136 
1200.0 8.1112 -170 •• 73 -II 8.13 -91 8. , .... 108 
1380.8 8.191 169 4.62 -29 0.13 -lei 9. " 86 
'''AA.A 8.228 IS- ••• 2 -08 0.13 -III 0.1" 57 
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WJ-A17 
10 TO 1000 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH OUTPUT LEV EL : 
+15.3 dB (TVP.I 

• HIGH THIRD ORDER I.P. 
+27 dBm (TVP.! 

• LOW VSWR : < 1.3: 1 (TVP.I 
• WIDE POWER SUPP LV RANGE : 

+5 TO +15 VOLTS 

Specifications '" 

Characteristics Typical 
Guaranteed 

aO·50oe -54" C _ +BS" C 

Frequency (Min.) 2·1100 MHz 10·1000 MHz 10-1000 MHz 

Small Signal Gain (Min,) 12dB IO.5uB IO dB 

Gain Flatness (Max.) ±0.2 dB iO.7 dB ±1.0 dB 

Noise Figure (MilK.) 6.0 dB 7.5 dB RO dB 

Power Output at 1 dB Compression (Min.) +15.3 dBm +14 dBm +13.5dBm 

VSWR (Max.) Input/Output < 1.3: 1 1.8: 1 2.0 1 

DC Current (Max.) at 15 Volts 44 rnA 47mA 49 rnA 

· • Measured 10 a 50-ohm system at +1 5 Vdc Nom"'ili. 

Typical Intermodulation Performance at 25° C 
Second Order Harmonic IntercCIH Point . ....... . . _ ... _ ..... +48 dBm (Typ.) 

Second Order Two-Tone Intercept Point .......... , .... .. • . ,+49 dBm (Typ.) 

Third Order Two-Tone Intercept Point . . . . . .... . +27 darn (Typ.) 

Absolute Maximum Ratings 
Storage Tempera1ure . . . . ...... . • • .... ...... -62°Cto+125°C 

Maximum Case Temperature .. . ... . . . . __ . . . . . . . . . . . . 125°C 

Maximum DC Volt age ......... . . . .. . . . ..• ... . . .... ... +1 7 Volts 

Maximum Continu ous RF Input Power .. ...• • • •.. .• _ ••• . .. ..... +13 dam 

Maximum Short Term RF Input Power .....• • .... . . . +17 darn 
(1 Minute M<lx.) 

Maximum Peak Power ........ .. ... . . . _ . . . •.... _ . .......... 0.5 Watt 
(3 .usee Max.) 

"S" Series Burn-In Temperature (Case) . . ....••...•. . . .... ... . 

Weight appro ximately 2.0 grams to.07 od 
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Outline Drawings 

A17 

CA17 

[H ME"S'OIOS "R[ III mCH[ S 1"' l l~I.I[ I [AS! 
• 1X~11J1 U" l[SSOI "ERWtSE9'ECl n rO 

1111'£>.510" 5 ..... ( !II II.CH'S ,,,llUY ET[IISI 
, O\~I J8I U"lu.sO""[~"·"st VII;orl£tI 

'w, CO"" ""-' ''' A, , .... " .. , .. ......... ,. , ... ,_'''' ............. , '1<"'"' • .., .... n'c .. ",,'0 ' ............. ...... ... c.o. ..... ' ..... , _."",,' .. , 
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Typical Performance at 25 °C 

Gain 

~J II ~- iilrr~f~ 
It »!lU j.JI) 11:0 

rIllQl.)ltj~v· MI~ 

Noito Figure 

;:i=F=! I :j::::±:1 I +:=F-tl-r-ii- I 
10 10 1111 JCO ';(II fIJI Ql 1100 

Power Output· 

• • • • 
• 
" 

jlO 

" 

fUQllt'KY · ."" 

/ 
/' 

" 'JO 1111 lIJI ';(II 100 !OO 1100 
'JtlO\KIitl • Mtu 

VSWA 

Typical Automatic Test Data 

VCC " 15V 
'·~[a t~~ .,., CAru 
,oe. '" "" '" !OO. ,., J. ! !~.1 

".. !. <! '" 1~. 2 
;00. ! . I ! .I t~. ) ,,,. ,., ,., I~.I ,.,. ,., !.1 1<'.1 
roo. ,., ,., I~.O 
~OO. 1. 2 '" IZ.(\ .... '" 1.i. 1<' .\) "". '" 1. , 1<' .1 

'''''' . ,. , ,-, IZ . <: 
1100. 1. ~ '" 1 1 . ~ 

Linear S·Paramete rs 

",. '" U t 
lie ,~ ,,< '''''" •• ,~ 

,ro. .O~ -1;;1. '!i '." 1 58.~ , 
".. .O~ -1;;; . " '. '" I n .'' , ,... .0:- -1:":>. <: .. . II I '? I. O! , ,.,.. ... -158.1 4. 0 3 1!)2. I , ,.,.. .0:- - 156. ~ ".01 ro." , 
wo. ... - 161. 1 ,. ~ G:c • ., , 
roo. .M -\7'i' . 1 ' . !>!> ": ." , 
000. . .., I~ ;-. (\ ] .~ .e l. ~ 

, 
".. ." ~.~ ~. '" - <'. 1 , 
''''' . .1 :- ~(..~ '. 00 -:(.. 0 , 
1100. ." i. . \ ] . (1 1 - '54 ... , 
! ~'('(! . ." -n .' ] . 4 !> -0. 8 , 

~ ! Z "" ". "" ". 
~ .. .« : ..... ) 

-13. I ." 1(1';>. I 
- I '!i. " .~ ~(,.6 

-;?8. (I . 05 .r.!. I 
-b. {.. .0:- -<,.(1 
- ..... I! .0:- -:.s ... 
-'52. 0 . 0:- - . -' " ~ .... -..: . ~ ." - Icc." _:-4 .0 ." - 1(,4.,., 
-~. Z .1 :- 1';) . 0 

- 10:-, ) . ::4 !I <' . ;" 
- I n . 1 .:-:0 ;-0. ;" 
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WJ-A18 
lOTO 800 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH DYNAM IC RANGE : 
+15dBm OUTPUT LEVEL: 
4.5 dB N.F . 

• HIGH TH IRD ORDER I.P. 
+29 d8m 

Specifications · 

Characteristics 

Frequency (Min.' 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output at 1 dB Compression (Min.) 

VSWR (Max.) Inpu t/Output 

DC Current (Max.) at 15 Volts 

TYI)ical 

2·850 MHz 

14.7 dB 

<±O.3 dB 

4.5dB 

+15dBm 

< 1,4: 1 

43mA 

' Mea~urea In;l SO·ohm system a! +15 Vdc Nommal. 

Guaranteed 
oO.sooe _54° C _ +85° C 

10·800 MHz 10·800 MHz 

14 dB 13.5 dB 

±D.7 dB ±1.0 dB 

5.5d8 6.0 dB 

+14 dBm +13.5 dBm 

1.9: 1 2.0 :1 

45mA 47mA 

Typicallntennodulation Performance at 25°C 
Second Order Harmonic Intercept Point . . . . . . . .. . .. .. . . .. ,+52 dBm (TYP. ) 

Second Order Two Tone Intercept Point . . ..... . .. . ......... +51 dBm (TyP.) 

Third Order Two Tone Intercept Point . . .. +29 dBm (Typ.) 

Absolute Maximum Ratings 
Storage Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . -62°C to +125°C 

Maximum Case Temperature . . .... . . . • . • . . •• . . . . . . . . . 125°C 

Maximum DC Voltage . .. .. . . .. . . .. . . .. .. . . .. . +17 Vo lts 

Maximum Continuous RF Inpu t Power . . . . . . . +13 dBrn 

Maximum Shorl Term RF Input Power . 

Maximum Peak Power . ... ... . .... . 

"S" Series Burn·ln Temperature (Case) 

...•. .•.. . ...... .. ..... +1 7dBm 
II Minute Max.) 

. .... 0.5 Watt 
(3 /lsec Max.) 

Weight appro ximately 2.0 grams (0.07 oz.) 
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Outline Drawings 

A,B 

CA l a 

• lOO • • ele 
OIH.C . • v___,c--

01~[I.SIOI'S f.fi t m II< ~ IO(S l M'U I"H[~SI 
, .00, P Jl UII CtsS on'[~w,s[ S~[C" lE D 

O"'U'Mm,s I\A~ , ,; 1Ilcllts IMI~~'Mnf"(;l 
• 01~ !.39) U,J l(:;!;OltlU W,[.1' V[C'f 'U1 

. ~, CO" ~""'''' ~ 0' 1 """ .. ~_, ,,. J .... -"" '-"' .... _ __ o·c ... .o·c ..... ·_ . ,_ :Io.~1_ . ... -.-...' 
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Typical Perfonnance at 25° C 

Gain 

-~, 
< < , 
o , 

, 
, ---
• 
l 

'" 

.~ c-..... ----l;;;<- ._- -;.> 
' 8s*C 

'" .00 6011 eoa '"" fREQUENCY . "'Hz 

Noise Figure 

[§ f II tt l I 
10 100 lOO 300 400 SOO 600 1011 800 

FREQUENCY . MHI 

Power Output-

' .1 dB Glin Compor&$iOft 

VSWR 

~:;~t-jf~ 
~ 10 100 200 300 400 500 600 700 800 9011 

FRE QUENCY . MHI 

Typical Automatic Test Data 

Vee • 15 V 

'''' '~F '-:.F .;,0.111 
.. c '" "" " II 

100. lo l' \. 1' , ... (, 
,.". I .: .., I" . ~ 
000. ,., ,., '''.C 
·00. .., ,., '''. ;-=. I . J : . , 14 . .. 
~OO. ' .. ,., 14 . ~ 
>00 . : ... ... ' 4. (, ...,. '. J :." : ... .:. .... :.\ I.\' ' ''.0 

Linear S·Parameters 

,~, '" '" t.12 "'''' "" 
.,.. , .. . ,.. fIt; "" ~" . "" •• 

:00. .re -c.z.5 5 . ~ : 5;" .Z ." -;" . !' ... :.::-.? " = . ." :" . ~ ~" ,,~ 1::<6.5 ." - ,4.3 . ." - Z'.' .c 
""'. . 1':" '.0 5 .";- 11;-." . " -20 . ... .... -"". 1 
· 00. ." - ! !,.1 5. ~ 4 !';-. " . " -o'!;". 1 ... - ';'; . (1 
".,. . H -:r. . .. ~ . ~ ;-;-. 5 ." -36. ;- ... -~.::> ..,.,. .1 '; -51.:" :; . J) ~·5 .C'1 .I i; - 4 3. 4 ." -1"1. ,z 
:"Nl. .,,, -;. ... :- '!>. ;J$ X:.e .1 <: -~. ':> ." 1(.1. <1 -. ." - :"')0 .4 5 . 3!I ' .0 ." -,,0." . 1;- 13'.0 
",. ... -;-':' .1 5."& - :;-.;- .H -'c.!' . il';' :(J.I .1 

:000. . " :.~ ... :; . ~ -.l 6. l- ." "8$. ", .. , ;". ':> 
n oo. .n 13 .5 .. " - :";-. !' . 1:0 - 10(. . 8 ." ::;.,:· . 8 
1<:00 . .~c -n .5 3 . t.3 - 109.:; ... - IZS.3 .:;:" '" 
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WJ-A18-1 
10 TO 1000 MHz 
TO-S CASCADABLE AMPLIFIER 

• HIGH OUTPUT LEVEL : 
+16 d8m (TYP.) 

• HIGH TH IRD ORDER I. P. 
+30 d8m (TYP.) 

• LOW VSWR: 1.5: 1 {TVP.} 

Specifications· 

Characteristics 

Frequency (Min.) 

Small Signal Gain (Min.) 

Gain Flatness (Max. ) 

Noise Figure (Max.l 

Power Outpu t at 1 dB 
Compressi on (Min.) 

VSWA (Max.) lnput/Output 

DC Current (Max,) at 15 Volts 

Typical 

5-1100 MHz 

14.7 dB 

<±0.3 dB 

3.8 dB 

+16.0 dBm 

1.5: 1 

44 rnA 

' Mea~uled in a SO-ohm system 31 +15 Vd~ Nomina!. 

Guaranteed 
0" _ 50"e _54°C - +85°C 

10-1000 MHz 10-1000 MH z 

14.0dB 13.5d8 

±O.5 dB ±LO dB 

S.DdB 5.5d8 

+15.0dBm +14.5 dBm 

1.8: 1 2.0:1 

46mA 118 rnA 

Typical lntermodulation Performance at 25"C 

Second Order Harmonic Intercept Point . .. .. . . +45 dBrn (Typ.) 
Second Order Two-Tone Intercept Point .. . ..... . . . . • • . .. . . +42 d Bm (TypJ 

Third Order Two-To ne Intercept Point . . +30 d Bm (Typ.) 

Absolute Maximum Ratings 

Storage Temperatura ........ . .. .••......• ..... ·62°C to + 125° C 

Maximum Case Temperature ... •. .. . . . .. •. ...... • •.. . .. .... .. 125°C 
Maximum DC Voltage ...... . . . ... ... .• • .......... +17 Volts 

Max imum Continu ous RF Input Power ... . , • •• • .. , . • • ......... +13 dBm 

Maximum Short Term RF Input Power ... .. ..... . . . • • ...... 50 Miltiwatts 

(1 Minute Max.! 
Maximum Peak Power ... . ... . . .•• ..... .... 0.5 Wall 

(3 ~sec Max.) 
"S" Series Burn-In Temperature (Case) ... . t •••• ••••••••••••• 125"C 

Weight approximately 2.0 Urnms (0.07 01..) 
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Outlin e Drawings 

A18-1 

O"'ENSle 'I:IAR E IN 'NC"[$ I"'~~I~nE~SI 
, .OOS I ' 31 \JNlts';. el!'E~WISf i\<'(ClfIEO 

CA 18·1 

O'\l U ,SiONS "'HE ">I INCtO(S '''"ll'''~HRSI 
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Typical Performance at 25°C 

Gain 

" • • 
~I , 
• 

• 
l 

'"\.... ' 15"C 

10100 100 

Noise Figu re 

- . __ . -:--
-:~:;-V--,::-..., 

' 8SC J 
, , 

400 600 800 1000 \200 
fREQUE NCY . MH. 

Ha;, F3 
10100 200 .00 &00 BOO 1000 1200 

fIlEO UENCY . MHI 

Power Output· 

" ~ • · ; " 
,- 'BJ·C_ '25'C,~ 

' . 
• , 
c ., , 
i 
" 

---
. 

-s.:" ~J 
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Typic al Automatic Test Data 

v ee "" +15 Vde Vee "" +12 Vde 

~, UoolR """ .. ;un rHO "'" U:>:1lI ' 'II: ' ... '" 00' " ~ H' 00 ' "' 
,~ . ,., .. , I~.J 'N. ,., ,., 14. 3 

' '''. , .. ,., I ~ .;J '''. ,., ,. , 14. 1' 
= , .. U I· . • "'. ,., I . :! 14.$ .... ,., ,., \ .... .... , .. ,., 14. $ 

'''. , .. U I .. .. "'. , .. ,., 14 .:5 
.00. , .. ,., I •. • .... ,., '.' 14. '5 ,.,. ,., ,., I •. • ,,,. ,., ... \4. $ .... ,., ,., I ~ •• .... ,., '.' 14. $ -. .., ,., \ .. , "'. , .. ... 14.~ , .... ,., ,., 14. $ ''''. ,., .., I~. ) 

11;';'. , .. ,., I".) II a;J. , .. .., I·. ~ 
Il".». ,., ,., D . ') Ii!a<! . .., ,. , u.~ 

Linear S · Pa rame ters Linear S· Pa rameten 

n1i;O '" '" '3 l l ~, nr.:o ." R ' i ll ! .!2 
~ '''' 

_. 
"" 00 "" "'IU ~, 11: 1:: ~ "'" Ai'" ,,., Ai ... n.).~ Ai'" I~~ .0 

, ... ." -1 3a.7 5.59 1 .. 5 . " ." _3. 4 ." -Ha.a , ... ." - ll a . I ,.U 1~ . 3 . I ~ - 3 . 2 ." - 1I9.~ 
IN . ." 1"2 . 1 $. 47 I$<). $ ." -a." '" - 13;).7 "'. .'" 131.' '5 . 4;) 1 '50 . ~ ." - il. 3 .'" - 11 1' .1' 

'''. ." 12a • ., ,." 1"'.3 ." -1 1. a ." -132.1 "". ." I U . OI ,. " 13-1 . 7 ." - II ." .ila - 1.!7." .". .n 113 .1 $.3$ 111.1 : 11 _1 ... 4 . .,~ - 13"1 . • .... ." 13l. a '5 . 2 ~ II!'.;) ." -1 :5 . ' ." -137 . 4 

"'. ." 1'a.3 $ . U 13-1 ... ." -U.$ ." - \ H. 7 "". .'" I·U. i! ' . 'l 1 la.. . ., ." -21. 1 ." - 14 ... ., 
• 301. ." -.aa. I ,." U ... ." -za." ." -I$ $. a .... ." -lal.3 $ . 3l aa." ." - 27 . " ." - 1$8. 4 ,,,. . " - I n . .. $ . :)) ~3. " ." - 34. $ ." -I"J." 7 ;)3 . . ~ - If'S . .. $ . 3 .. n .?- ." -n. ~ . 1 .. _ 1 :4.~ 

'''. .a1 - I"".a $ . 3' '7.' ." -·a . ., ." 1740.3 ''''. ." - H :.3 $.2~ '57." . " -n. 2 .... 1: .,. $ ,.,. . ,. - I .... ... $. 2) .. I. Q ." .... . . a . n 1';2 .2 , ... ." - 1.'1 . ) ,." .. .,. :- .1" .... 5 . 3 ." 15 1. 2 
lail.,. ." 17$ . '; $. 2.1 22 . ') ." -$2.$ ." 13 4.2 ''''. ." 17 •. 2 ' . ZZ U:. D ." -:52 ." .1 '\ Il2 .0 
Ila8. ." 1$3.3 $.20 .. , ." -:B . O ." ~J, a ll ail . ." 1$2, 2 $ . 13 3 . 5 ." _~ . 7 ." 8J . Z 
1l3il. .37 134. 1 4 . .,.. - I ' . ;) . " -.;~ .. ." 3 1. 2 12;)3. . " IlZ .• ·. 8. - 13. ~ ." -';" . " ." 13.1 

Vee '" +5 Vde 

fl'Z;) 11 ;01.'1 UiO/O! CA lli ... '" "" " 
'''. ,., U 13. 4 
,~. .. , ,., 13. 1 
,~. .. , ,., 13 . ., 
.~. .. , , .. IZ. ~ 
,~ . ,., ,., Ii!'.) 
ea<! . .., \ . .;. Il . a 

'''. '. ' I. • I I!.~ . ~. ,. , , .. Il. $ "'. , .. ,., 12.2 

''''. ,., ... 12.3 
II ;);). '"' 

.., It. 7 
1<"'. 2.~ ,., II . I 

Linear S-Parame1ers 

rHO '" '" ll2 '" "'" "" ;0:", ,.., .< ,~ Ai"'; '" ;:,;'" 

'''. ." -2$,2 4. " I ..... . ." - J.7 ." -J~.I , ... ." .... 3.3 ~. 'l 14 8 •• ." ·3.D ." ""2.a 
"". ." .... a.t 4 . .. 6 131,'" ·1' -12 . 4 ." 40.~ 
43a. ." ·l~. i! 4.41 1 1 ~,3 . , - 17 . 3 . " -Io~. a 

'''. ." · 11 3 .4 4 . 3) )' . 7 ." -23 . D ." - 123 . 2 .... .H or))"~ .. " n.' .,. -21'.') ." -\4;). 0 
7~"'. ." - 1$ 1. 0 4. '" 63. a .H - 3D. 1 ." -1$a .1 
~. ." · 1';"'. 1 4.U ' 1. 3 ." - 4 i! . J ." -1 73 . 4 

"'. .28- I n . .. 4. a; 34.0 ." -4(1." ." I.a.;) 
13oJa. ." I~. ;' 3.~~ ID.;) .1 '; -36 . 1 ." \4 ' . 8 
IIQ.1. ." 13.1 .1 , .n -J.3 .1 .. "" . .. ." 10:.1.3 
IZ~'). ..... IIl. a ,." -2 1 ... ." -73 .8 ." ~. Z 
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WJ-A19 
10 TO 1000 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH OUTPUT POWER: 
+21 dBm (TYP.I 

• H IGH TH IRD ORDER J.P. : 
+34 dBm (TYP.I 

Specifications * 

Characteristics 

Frequency 1M in.) 

Small Signal Gain (Min.) 

Gain Flatness (Max .) 

Noise Figure (Max.) 

Typical 

5-1050 MHz 

7.5dB 

< ±O.3 dB 

9dB 

Guaranteed 
OO·50oC _54° C - +85" C 

10·1000 MHz 10-1000 MHz 

6dB 5.5dB 

i1.0 dB ±1.3 dB 

lO.5d9 11.0 dB 

Power Output at , dB Compression (Min.) +21 dBm +20 dl3m +19 dBm 

VSWA (Max.) Input/Output < 1.8: 1 2.2 :1 2.2: 1 

DC Cu rrent IMax.) at 15 Volts IOOmA l09mA 114 mA 

Typical Intel'modulation Performance at 25°C 
Second Order Harmonic Intercept Point ... .. . .. .... _ .... . +45 dBm (Typ.) 

Second Order Two-Tone Intercept Point . . . . . .. . ... _ .. _ .. +40 dBm (Tvp.) 

Third Order Two-Tone Intercept Point _ .... _ • • . . ....•..... +34 dam (Typ.) 

Absolute Maximum Ratings 

Storage Temperature .. . . ... . • . ........... . -62°C to+125°C 

Maximum Case Temperature ....... . . ....••.• • . . ... ...... . .... . 85°C 
Maximum DC Voltage .. . .••..•......... . +17Vo!!s 

Maximum Continuous RF Input Powor .... . • .. . ................ +17 dBm 

Maximum Short Term RF Input Power . . . . . . .....••....... .. +20 d8m 
(1 Minute Max,) 

Maximum Peak Power .. ..............•..•.....••....... ... 0.5 Watt 
(3 jJ.sec Ma x.) 

"S" Series Burn·ln Temperature (Caso) .......•••....••.•.......... 85°C 

Weight approximately 2.0 grams 1D.07 oz.) 
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Outline Drawings 
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Typical Performance at 25°C 

Gain 

• • 
• , 
" 

• 
, 
, 

.......... -
+85"C V 

" 
Noise Figure 

-. 

'W',\ -' "~-
• SoI · C " , 

' 00 '00 .00 1000 1100 

fREQUENCY · MH. 

% 

r~l, I ~I B:::t:j 
· " 2., '00 toO 

fREQUENCy . Mlir 

Power Output, 
• 

800 , .. 

i~l;=fittFI I 
~ Ie 100 400 600 100 1000 

fREOUENCY · MHI 

• at 1 dB Gain Compression 

VSWR 

, 

INPUT "'\ 
OUTPUT

tY V-

" 
a I 
" 100 400 '" nil 1000 1100 

fREQUENCY . MHI 

Intercept Point 

, ' a 
• 
~" 2NO ~ROER JO.TONE 

" '50 2NO HARMONIC 

• 
"" -u 

a · , ; 2 a 3RO OROER Th'O .TON~ 

" 2" .., '00 
FREOUENCY . MHI 

. ., " .. 
Typical Automatic Test Data 

Vee= 15V 
,PLn 'J;:f> U;:.l? ;:.;I HI 
~ Ht ru< " 

, ~. ,., '.' -.' 
,~. '" ,, ' -.. 
'~. 

,., L ~ -.' .,.,. 1. 2 ". -., ,,.,. " 2 L ·' -" 
~. , .. 1. ., <. ~ 
",)iI. ,., ,. , :.,. 
'''. '. J '. ' " 
~. 1 ... '.' -" ,,..,. , .. 1. ·' -. , 

113.). ,., , .. -.J 
lr.». ,,' ,. , ., 

linear S·Parameters 

"'La -> 11 :.!1 :>12 
~ ~, 0< i~~ "n~ ~, oc 

'''. ." - I~. I 2.n 1';~ . 1 .1. -1.3 
~. ," -114 . 7 1.3- 14-. - , ,. -::;.3 ,..,. ..,. ·I.!.!.~ .!.1~ 1l-> . ~ . ,- -3." ,...,. ." - I l<> . " ,.~ In.1 . ,- - I ,} • .) ,.,. ... - I~".~ .!.JJ M I. , ," ' \ 0 . 3 
~. . h. - Ioi~.',} 2. 4" 33. 7 ," -23. 3 -". ." 1-~. " 2.,),; - ,) . 3 . " -13 • -,..,. :i! 1 ... 3.1 2.)- "3." • .:!I -lJ.'} 
~, l~l •• ".J- H. ' .2J -:n.'S 
:~. • .:!J IZl •• 2.33 n.4 ," _ . 4 . 1 
113ol. .", 133. ,) 2.33 . , 

:~~ 
-s;,o , 

123ol. .,.. : 3. ~ l.za - 13 ... - :;'- . 4 

i.!2 

"" "' . .. ' . J · ,- ' 11. .) ... -n . .! ." -16 .1 ... - 3-.7 ," -32 .1 ." ...;,;. ,} ... -'}1. 1 · ,- -Hl~ . l 
.1 .. - 1 1~.1 ," - '43 . .. · .. -1-." 
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WJ-A19-1 
10 TO 1000 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH OUTPUT POWER : 
+22.5 dBm (TYP.) 

• HIGH TH IRD ORDER I.P.: 
+35 dBm (TYP.) 

• MEDIUM NOISE FIGU RE : 
6.0 dB (TYP.) 

Specifications * 

Characteristics Typical 

Frequ ency (Min.) 10·1100 MHz 

Small Signal Gain (Min.) 11.5 dB 

Gain Flatness (Max.) ±O.2 dB 

Noise Figure (MaK.) 
30-600 MHz 6.0 dB 
10·1000 MHz 6.5dB 

Power Output at 
, dB Compression (M in.) +22.5 dBm 

VSW R (Max.) Input/Output 1.5: 1 

DC Current (MilK. ) at 15 Volts 90mA 

· Me3~ured in a 5O-ohm SYSlcm II I 15 Vdc Nomlnol. 

Guaranteed 
oO.sooe .540 C - +s!f c 

10·1000 MHz 10·1000 MHz 

1O.5dB IO.Od S 

±O.6 dB ±O.S dB 

7.0dS 7.5dB 
8.0 dB ~.5dB 

+20.5 dBm +20.0 dBm 

1.7: 1 2.0: 1 

94 rnA 99 rnA 

Typicallntennodulation Performance at 25°C 
Second Order Harmonic Intercept Point . . .... .. +58 dBm (Typ.) 

Second Order Two·Tone Intercept Point. . . . . . .... . . .. +51 d8m (TypJ 

Third Order Two·Tone Intercept Point .. . .... . .. •.• . • .. . . . +35 dBrn (Typ.l 

Absolute Maximum Ratings 

Storage Temperatu re .. . ...•........•... . . -G2c C to +125c C 

Maximum Case Temperatu re . . . . . . . . . . . . . . . . . • • . . . . . . . . .. 100"C 

Maximum DC Voltage . . .... ..... . ... . ...... . . . .... + 17 Vo lts 

Maximum Continuous RF Input Powe r . . . . .. +13 d Brn 

Maximum Short Term RF Input Power (1 minute max .) .. 100 ~'lill i watts 

Maximum Peak Powe r . . . . ..... .... ... .......... . . . ... 0.5 Watt 
(3 jJsec Max.) 

"S" Serios Burn·ln Temperature (Case) .. 

Weight approximately 2.0 grams (0.07 oz .l 
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Outline Drawings 
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Typical Performance at 25° C 

Gain 

",r-r-r-r-r-------~r_o 
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<1 n --- .~ :\-- --- -- -
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Noise Flours 

• • 
i 
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1 
III I'lO lIII UI »I 6<lI 1(0 Pl tOIl UJll 

, gfQ\llJi~'1oW 

" n 'IU ' .fH...J , t-- t--

. -f-t:!J 
p n f.-r ll , n 

f)Dll'Il J(l)/(II!(lI !IiJQ (oOtOllIOlll 

IlIO!»o't\' • ""ir 

• iIIl 1 dB Gain Compression 

VSWA 
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I I H .- ml'llr{ 
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--- rJ' I I o~~7 

n III i!OO XCI UI m to) f(O 0 tJl L(I)I 
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Intercept Point 
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WJ-A21-1 
10 TO 1200 MHz 
TO-S CASCADABLE AMPLIfiER 

• LOW NOISE: <2.8 dB ITYP.I 
• LOW VSWR : 1.5 :1 ITYP.I 
• HIGH SINGLE STAG E GAIN: 

15 d8(TY P.1 

Specif ications · 

Characteristics Typica l 
Guaranteed 

0" _ sooe _54°C _ +8So C 

Frequency (Min.) 1-1300 MHz 5-1200 MHz 5-1200 MHz 

Small Si gnal Gain (Min.) 15.0 dB 14.0 dB 13.5 dB 

Gain Fl atness (Max. ) ±O.3 dB ±O.5 dB ±1.0 dB 

NoislI Figure (Max.) <2.8 dB 3.5dB 3.9 dB 

Power Out put at 1 dB - 1.0 dam -2.0 dBm -3.0 dBm 
Compression (Min.) 

VSWR (Max.) Input/Output 1.5 :1 1.9 : , 2.0: 1 

DC Current (Max.) at 15 Volts lOrnA 11 rnA 12 rnA 

- MeOSllred in a 50·ohm system 01 +15 Vde Nominal . 

Typical IntermoduJation Performance at 25°C 

Second Order Harmonic Intercept Point ... . .......... .. .. > 16 dam (TYP) 

Second Order Two Tone Intercept Point ..... . • . . . _ ....... >'' dBm (TYP) 
Third Order Two Tone Intercept Point ..... . . • •• • • . • ...... 10 dBm (Typ. ) 

Absolute Maximum Ratings 

Storage Temperature .... . ............. . • • • • •• . . . .. . _62°C to+1 2SoC 

Maximum Crue Temperature ............ . .• •.... . . . .... . .. .. . 12SoC 

Maximum DC Voltage .... . . . . . .... . . . • , . . .. . ....... . ... . +17 Volts 

Max imum Continuous RF Input Power . . . ..•• .. .. • . . . . ..... . .. +13 d Bm 

Maximum Short T erm RF Input Power . .... • • • • • • • • .• .... . . 50 Mill iwatts 

(l Minute Max.) 

Max imum Paa k Power ......... . ... . . . • .. _ . . . . • • . . . . . . . .. 0.5 Walt 
(3 p 5eC Max.) 

"S" Se rias Burn-In Temperature (Case) . ... . . • • ..•••• • • . .. . ... . . 12SoC 

Weight appro ximately 2.0 grams (0.07 07.. ) 
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Typical Performance at 2 5 °C 

Gain 

, 
• • "'--

~ -- . ...... -- ';-
'~' ,J-[,,':;O 

" 

• 15' C I 
'-

........ ,; .... ",:17 ~ 

10 100 200 "0 '00 '"' "" 12" 
FRf[lUHICY - /,IH, 

Noise Figure · , It I~ I ~1 
< 

10100200 '" '" 8" ' 000 1200 
fR EQUEtlC Y - MH, 

Power Output -

, 
1 

'85"C I y. 
~A ....::- ;(/ , ' , 

,~ -- _":I~,'CV I ~ -2S' C 
, 

1 , 
11)100200 ~OO 600 8110 1\100 1200 14 (10 

fRE(lUENCY - ~~H. 

• al 1 dB Gain Compression 

VSWR 

" 0 

rOUTlpUT • 
,--:::. - ~ ~~ 

--r---~ 
a, ._.1 _- "--.. \/lPUT 

• 
~1. 
> 

10 100 200 ". 600 8" 1000 1200 

FREDUEIICY - MH, 

I ntercept Point 

• I 
Wi HAnM OUl C "v 2NO"""" • ,/'" rOR OER 

1--1 V TIVO .Tor~ 

o 
I JAo !lADEA , -1 

TWO·TOIIE 

10HID200 ~OO 600 BOO lGOO 1200 1(00 

FREOUEIICY - MH. 

Typical Automatic Test Data 

Vee :o +15 Vde 

·~£U\JEIiC'l' ~ >~, " ;U~ G~!tl 
rI~: '" ~, " 
~.~ ,,' 1.0 1~. ·1 
I~.~ '" I.e :. ~. l 
'0. a ,, ' ". 15.~ 

l ~~.~ ,,' ". 1~.2 
~;);).~ ,,' 1.1 :~.l 
la~.~ ,,' :.1 I~.;) 
u O.e 1. 1 I. : I~.~ 
~~0.1 ,,' :'1 :'. 9 
'~~.0 I.~ I . ~ ".' ~ ~., .. ,,' ;:~ I~.~ 

I~~. ~ ". : ~ .2 
n~.~ :. 1 » I ~. ~ 
:~a~.f :. l :.:< :~.l 
: III~. ~ ,,' : .' :~ . 2 

Il~0.f ,,' : .. I~. : 
: )e~. e 2.;1 :.£ ". ~ 
Linear S·Parameters 

fO.£our,'ty Sli >< \ ~ I ~ tn 
M: ~, RN. " tIC '"' ""' ;H(~ ""' ~,,~ 

". ~ . ~lij ." ~. 1I' _ Ic~ 0 .1~ , 0 . 021 ." 10 . C ~. ~J ' ." ~.~l -179 ~ .l ~ , ~ . eD ." ,e.~ ~.O) ~ -n ~.7$ I ~l Q. HI -. O . O I ~ " 10D .~ O. ~;I -n ~ . ~~ I':~ Q. l 0 ., D. O!;, " lM.o ~. O19 -,. ~. ~ ) ". e .l \\ ." 0. 0" " .oo.e 0.0<2 ." !.';' in 0 . 10 -~. O. O~J " .M.0 ~.~~ ~ -Ii ~ . ~l IO~ 0 .1 0 ." 0 . 0'6 " !ca.o ". O~~ . ., ~ . ~7 " ~ .I ~ ." O. 6U ., 
';M.~ o . ~a . ., ~. $) ;~ i. l O " !Ii O. l OG -~I 
roa.Q ~.101 -1~? ~. ;;l " e.n ." ~.1~1 -" !~~ .o O ... , -:J~ ~.;) i~ ~.89 -;' 1 o . a,~ - H 
,ijt.a 0 . I" -I~' ~. Co " 0. 10 ." o.ln -\ ., 
ua.~ ~.I · O ". ~.a -1\ t.10 ... 0 .1 )0 IT; 
1~~.O O. "$ 113 •• c~ -l~ e.lo -IOJ o. 1 7~ 1 " 
In.O e. 2U ! ~ ~.:? ·n O. " -II ' 0 . -'18 " ,ee.o ~ . J .. " : . In ." 3 . II - 1)) ~. ~a, '. 
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WJ-A24 
5TO 1500 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH GAIN - TWO STAGES: 
20.0 dB ITYP.I 

• ULT RA LOW PHASE OEV IAT ION 
FROM LIN EAR ITY: <±2.5°. 
100- 1500 MHz 

• LOW VSWA : <1.3:1 ITYP.) 
• MEOIUM LEVEL OUTPUT : 

+8 dBm ITYP.) 

SI,ecifications'" 

Guaranteed 
Characteristics Tvpical 0° _ sooe _54° C _ +8So C 

Frequency (Min. I 2-1700 MHz 5-1500 MHz 5- 1500MH1 

Small Signal Gain (Min. I 20,0 dB - 19.0dB 18,0 dB 

Gain Flatness (Max .) <.10,4 d B fO.S dB I,OdS 

Noise Figure (Max.! 4.2 dB 5.3dB 5.8 dB 

Power Output at 
1 dB Compression (Min.) 

+8.0 dBm +7,Od8m ... 6.5 dBrn 

VSWA (Max .) 

Inpu t/Output < 1.4 1 2.01 2.0 1 

DC Current (MOld at +15 Volts 34mA 38 lilA 40 rnA 

'Measured III a 50·ohm svswm 01 +15 Vue Nomlnol. 

Typicallntermodulation Performance at 25°C 
Secord Order Harmonic Intercept Point ........ ... ........ . . +47 d Brn (Typ.) 

Second Order Two Tone Intercept Point . . . .. . . ... .......... +4 2 dBm (TypJ 

Third Order Two TOni! Intercept Point . . . . . . ... •• ....... . +20.5 dBrn (Typ.) 

Absolute Maximum Ratings 
Storage Temperature . .. .. ..... ..... ....... . . .. . • .. .. _62°e 10 +125°e 
Maximum Case Temperature . . . ......... . . .. . .... . •...... . .... 12SOC 
Maximum DC Voltage ... . .. . .......... .... . . . •• • ...... . . . +20 Volts 

Max imum Continuous RF Input Pow er .. . ....•.. . . .• • • ... . .... . . +7 dBrn 

Max imum Short Term RF Input Power ..... •.. ..... • •• ... . ..... +15tJBm 
11 Minute Mall.) 

Maximum Peak Power ..... . ...... . ....•• . . . . •• • •..... . .... 0.5 Wan 
13 1lscc Max.) 

"S" Sefi es Burn-In Temperature (Case) ..... . ... . .. . • •..... . . .. .. . 125°C 

Weight 2.27 grams (o.oa oz.) mall. 
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Outline Drawings 
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Typical Perfonnance at 25° C 

Gain 

, , 
• • 
~, 

• " 

, 
• 

--- -._. 
" 

-5. · C 

"~ " , --., 
I 

.8S· C 
' " '- . .- ' 

tD lOll . 00 600 WO tODO 1200 1400 1600 

Noi~ Figure 

• , -• , 
" " • 

, 
• 
l 

fREDUEUCY - .... H' 

'I~ Vd( 'ISVD.. 

I 
., , 

~IZV 
~ JO lOU ' DO 500 800 1000 1200 I~ OO 1600 

FREOU ENCY . MHI 

Typical Automatic Test Data 

vee - 15 V 

FREQUENCY "''''' V5~R GAlli 

'"'' '" oon " 
100.0 ", ", 20.6 
200.0 ", ,., 20.7 
lOO.O .. , ,., 20.1 
400.0 ", ", 20.7 
500 . 0 ", ", 20. ' 
600.0 ,., .. , 20 • • 
700.0 ,., ,., 20.7 
800.0 ... " , 20.7 
900.0 ... " , 20 . 6 

1000. 0 ". 1.. 1 20.5 
nDO.O ". .. , 20.3 
1200.0 "0 ". 20.) 
1)00 .0 "0 ". 20. 2 
14 00.0 ... .. , 20.1 
1500 .0 1.' 1 Ll 20.1 
1600.0 ", ". 20.1 
1700.0 .. , " , 20.5 

Vee - 12V 

FlIEQUEI1 CY VSh'R VS;;R GAW 
MHZ '" oon " 

t OO . O L. ", 20.2 
200 .0 .. , ", 20.2 
100.0 L. ", 20.2 
400. 0 L, .., 20.2 
500.0 ". .., 20.) 
600.0 .., .., 20.4 
700.0 ••• !.2 20.J 
'00.0 " . .., 20.2 
900.0 ••• .., 20.1 

1000.0 L. ... 20.0 
1100.0 ". "0 19.9 
1200.0 ... ... 19.8 
1]00.0 ". .. , 19 .8 
1400.0 ... ", 1 9 . 7 
1500 .0 .., l.l 19 . 6 
1600 .0 L< ". 19.8 
1700.0 ... .. , 19.B 

Power Output-

VSWR 

' .DD 

III: \.5 , 
~ 

'I , , 

, >D' "" 

,., 
,.~ 

rREQUEIICY 

'"' 
100.0 
200.0 
300.0 
':00.0 
500 . 0 
600 . 0 
700.0 
900 . 0 
900.0 

1000.0 
1100.0 
1200.0 
1300.0 
1400 . 0 
1500 . 0 
1600. 0 
1700.0 

!'REQUEUCY 
~u z 

100 . 0 
200.0 
JOO.O 
4 00.0 
500.0 
600 . 0 
700 .0 
800.0 
'l00.0 

1000 . 0 
1100.0 
1200.0 
1100.0 
1400.0 
1500.0 
1600.0 
1700 . 0 

I I 
I I " 1 I I I 

roo eoo 1000 1100 14 IIiDO 18 
fII£OUe llCY _ IdH' 

'" '" '"'' AlIG ",,0 

.081 no 10 . 156 

.071 '" 10 . 884 

.079 ... 10.872 

.083 '" 10 . 89 1 

.071 .. , 11.00~ 

.085 DO 10.992 

.079 ... 10.892 

.066 .0. 10.8 50 

.055 .. 10.681 

.046 " 10.566 

.027 " 1 0 . J8 ~ 

.016 " 10.1I2 

.009 '" 10 . 273 

.Oll " 10. 14 5 

.061 '" 10.088 
• 11l " 10. ~ 0) 

• 192 " 10.518 

'" 521 
~, .~J1G r-:IIG 

.05"1 m 10.202 

.062 m 10.286 

.057 m 10.271 

.on '" 10.218 

.061 m 10. 40] 

.071 .. , 10 .Ul 

.06) '" 10.120 

.060 '" 10 . 278 

.OU '" 10.119 

.040 DO 10 . 054 

.012 '" "1 . 898 

.010 .,. 9. SlS 

.04 5 '" 9 .741 

.070 ... 9 .64 2 

.104 " 9 . 512 
• 162 " 9 . Bl 2 
.242 " 9 . 823 

VSWR 

'.DD 

, 
../ , 

I , 1011 ~OII &00 BOO 1000 1100 14011 16011 " 
,.~ 

FIIEOUHlCY - "'.HI 

Intercept Point 

, 
• , ' 
" ~2 • 

, 
, 

< " , , • -~ 2 

" 
, 

AIm 

." ." 
-~ 5 ... 
· n ." -107 

-123 
- llB 
-1 55 
- )70 

175 ". .n 
'" '" " 

MIG 

." 
"0 
." · u ." ." 

-108 
- 124 
- HO 
- 156 
-172 

'" 156 
.. 0 

'" . 0. 

" 

'DD 

l--
500 EOO 1000 uoo 
FR EOUENCY · Io\HI 

" DO ""I <D' 

'" m 
"'0 '''0 m AI;C. 

.024 , .OH -179 

.024 • . 082 '" • 024 , .092 ... 

.02~ , .102 ... 

.024 , . 109 ... 

. 0 24 , .H2 '" .02~ , .110 ... 

.025 , .101 " .023 , .097 " .OU , .065 " .023 , .044 " .02) , .042 ." 

. 022 • .065 ." 

.022 , .098 - 127 

.022 •• . U5 - 146 

.02) ., .172 - 165 

.024 ., .198 '" 

'" '" "'0 A/I G ~o '" 
• 025 , .07:; -180 
.025 , . OB! '" . 025 , .089 .n 
.025 • .097 '" .025 , .10l .., 
.025 , • 104 '" .OH , . 0'lB '" .025 , . 087 "0 
.024 < .071 " . 02] , .045 " .023 , .OH , 
.02) < .OJ6 ." .02? , .070 - 120 
.024 , .107 -141 
.024 • .14 5 - 158 
.025 ., . 180 - 176 
.026 ., .20' '" 
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WJ-A25 
5TO 1500 MHz 
TO-S CASCADABLE AMPLIFIER 

• MED IUM OUTPUT LEVEL : 
+8 dBm (T YP.) 

• WIOE POWER SUPP LY RANGE : 
+8 TO +15 VOLTS 

Specifications ' 

Characteristics 

Frequency (Min.) 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figore (Max.! 

Power Output at 1 dB Compression (Min.) 

VSWR (Max.) Input/Output 

DC Current (Max.) at 15 Volts 

Typical 

'·1600 MHz 

10 dB 

< ±0.3 dB 

6.0dB 

t9dBm 

< 1.5: 1 

24 mA 

"MOll5 ured in e 50-ohm system ilt + 15 Vdc Nominal. 

Guaranteed 
Oo·SO°C _54° C - +8S" C 

5- 1500 MHz 5- 1500 MHI 

9dB adB 

:l:O.GelS ±1.0 dB 

7.5dB B.OdS 

+7 clBm +6.5 dBm 

2.0: 1 2.0 :1 

27mA 29mA 

Typicallntermodulation Performance a t 25° C 

Second Order Harmonic Intercept Point .... . 

Second Orde r Two Tone Intercept Point .. . . 

Third Order Two Tone Intercept Point 

Abso lute Maximu m Ratings 

. . .... ..... ... +38 dBm (Typ.) 

. .. , • • . . . .. +33 dBm (TYP.) 

.. ,+21 dBm (Typ.) 

Storage Temperatu re ..... . .... . . , . .... ••• _ • . •... , ,-62°C to +1 25"C 

Maximum Case Temperature , , . , . , .. , .. • , . , , , .. ' , . . . 125"C 

Maximum DC Voltage .. , ' , ..... . .. , , ..• • ... , . +17 Volts 

Max imum Continuous RF Input Power . .....•• • . •• • ... , ... , .. , +13dBm 

Max imum Short Term RF Input Power , • . , . , • • . , •. , . , •..•. ' ... . +17 dBm 

Maximum Peak Power , ........ , 

"s" Se ries Burn-In Temperature (Case) ,. , 

(I Minu te Max.) 

, .. , .. 0.5 Watt 
(3 J1SOC Max. ) 

, . . . . ' .. ' •... , , . , , .. , .. 125"C 

We ight approximately 2,0 grarns (0.07 oz.) 
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O utline Drawings 

A'5 

i . lfO' . OlS I IIII J T ,I0 UJI 
.~ 101 U. 

CA25 
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Typical Performance at 25°C 

Gain , , .' , · , , 
:: 1 a 
< 
o , • , 
• 

'2S· C 
.~Oc 

- - --
" " .. -. .-

. 11" " 

.100· C . , 1051} 100 31J.O .00 100900 l1OO13001S001100 
FREQUENCY . Mil, 

Noise Figu re 

• •. , 
w • 
il 
" ~ 
<; 
• 

• 
• 
• , 

oJS,V, 

, - .~ --~' 1':: tH
' 

t-

10 100 400 £00 EOO 1000 1200 HO~ 1600 
fA£OUEI-ICY • 1M', 

Power Output-

i; in I I I I I I I Id 
o 10 50 100 300 sao 100 900 1100 mo 1500 

FREIlUWCY · Mill 

at 1 dB Gain Compression 

VSWR 

~ ::U ~lJJ;?udB 
10 50 loa 300 SOD 700 900 1100 1300 1500 

FREIlUENCY . MIt: 

Typical Automatic Test Data 

Vcc = 15 V 

n cc> I,,=~IP .)SI IP, W!II 
,"0 '" "'" !It 

'00. I.' I .' :O. t 

"". I.a LI 10 ... = . ,. , LI \O . t 
' 00 . '" '" 10 .'; " •. '" '.a to. ~ 
.000. U '.1 1('1 .... =. I .• '" 10. 3 
OOQ . I. ' '" l O. ':: 

'""'. I .' ,, ' l <l . :3 
1000. , .' I . ~ :0. 3 
nco. '" '" 10. 3 
l COO . t.:; 1. 3 1(1. 3 
1-«<.1 . 1.:; L" 10. 3 
14('(1. '.' '" 10.4 
1'500. ,., 1. '5 10.4 
l t OO. '. ' 1.'5 10. 3 

Li neor S·Paramcters 

m, '" '" '" "" lac "" •• c ,~ , .. ,~ "" '''' "" 
100. ."' -'!'~ . '!' 3 .... 0 16).0 ." .... . <;1 . .00 1:'5. 1 
~. ." ..... ~. 3 , . ., 1"'9. 2 ." -11 . 5 .O~ 1 <.:1.~ ,.,. ." -io l ... :to :l9 : U . ~ ." - 16 . (; ." 150. 9 
' 00 . .'" -f6. S 3 . 3: 121.'1' ." -z:2:.6 .ro 140. ::1 

"'". ."" -7 ... 2 ,.~ lOe . 6 ." - itS" ." ~. '!' 
<ro. ... -86. 0- , . ~ 'M. 2 ." -:<S. 8 ." -3:. 1 
roo. ." -~: .I ,.~ ~.O ." _4 1. -1 .~ - 019 . 0 

""'. ." - 106.8 :t . ?! &4.' ." -49 . 3 . 0: -60. :3 

""'. ." - I I'll. 1 3 . 27 49.2 ." - :;.>.S .~ -et! .O 
1000. .16 - 132.9 , .~ :0.6 ." -io(I . : ." -9-1. :-
11 00 . ." -HS.(\ 3 .~ 19 .1 .1 ·1 - r.~ . :; ." -11 1. 8 
I,,". ." - 166.6 3 . 2~ .I • .:! ." _'4.4 ." - IC'<;I .I 

""". .1 'l1 1:-5.7 3.2~ - 11. 9 ." -€:2.2 . " - 1-1,; .... 
1400 . ." 150.(1 ,. '" -29. 9 .1~ -!'1.' .1:- - 162. ;-

"00. .I~ 120. ~ 3. 31 -"' £1 . :- ." -100. 3 . J!' 1:-:-.... 
1600. .1 7 :-e .... 3. ~ ~,;e . i .,. -111.6 .i;."Ci 1!i'1'. S 
I <N. ." 2: .• 3.1 3- -89. 0 . 1. -IN. ~ .1 9 I W .t 
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WJ-A25-1 
2 TO 1500 MHz 
TO-8 CASCADABLE AMPLIFIER 

• LOW NOISE: < 3.5 dB (TVP.) 
• MEDIUM POWER OUT : 9.0 dBm (TVP.) 
• LOW VSWR: < 1.7 : 1 VSWR (TVP.) 
• WIDE POWER SUPPLY RANGE : 

+5 to +15 VO L TS 

Specifications * 

Characteristics 
Guaranteed 

Typica l oC> _ SOOC 

Frequencv (Min,) i-J60DMHz 2-1 500MHz 

Small Signal Gain (Min.) 13.5dB 13.0dB 

Gain Flatness (Max.) ±O.4 dB ±O.5 dB 

Noise Figure (Max.l 
10-600 <3.0 dB 3.StlB 
2-1500 "';3.8 dB 4.5 dB 

Power Output at 1 dB 9.0 dBm 8.0 dBm 

VSWR (Max.)lnput/Output < 1.7 :1/1.2:1 2.0 :1 

DC Current (Max.) at 15 Volts 24 rnA 27mA 

'Mllasured In ~ 50·ohm system 01 + 15 Vdc Nominal. 

Typical Intermodulation Performance at 2 SoC 

Second Order Harmonic Intercep t Point ...... .. .. .. .... . 

Second Order Two Tone Intercept Point ... .. . • •.......... 

Third Order Two Tone Intercept Point ..... .. •• ...• . ..... 

Absolute Maximum Ratings 

·S4° C _ +8SoC 

2- 1500 MHz 

12.5dB 

±O.7 dB 

4.0 dB 
5.DdS 

7.5 dBm 

2.0: 1 

2amA 

:>36 dBm (Typ.) 

",30 dBm (Typ,l 
~22 dBm (Typ.) 

Storage Temperature.. ........ . . ... ••. . ..• • • .... _62°e to+1 25°e 

Maximum Case Temperature . .... .. ........ . . .• •. ............ 125°C 
Maximum DC Voltage . . , .... .. .. . ........ . .• • •. .. .. . .. .. +18 Volts 

Max imum Continuous RF Input Power . ....• •••.•• • ••......... +13 dBm 
Max imum Short Term RF Input Power .. ........ .••...... .. 50 Milliwatts 

(1 Minute Max.) 

Maximum Peak Power. . . . . . . . . . . . . . . . • . . . . . • • • . . . . . . . . .. 0.5 Watt 
13.us€'C Max.) 

"S" Series Burn-In Temperatu re (Case) ..... ..... .••• .... .. . . . ... 125c
e 

Weight approxima te ly 2.0 grillnS (0.07 01:.) 
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Outline Drawings 

A2S-1 

OI:l("SIO~<$ "R[ IN INtHts l \·"l".ntRSI 
, O!»I IJl lmlfssor .. ER .... lsl 5.lE(lfIH' 

CA2S·1 

"" 

,.J Lo'" 
~l 1- I"tHl) ,,.. ~ (25 4Dj -._ ,:--

o OW · (95"1 rrp (21 PUCES 
I ~'.m "'""" "''' "" 

a llg 
(1,,101 (!l·t DeeMS", OU;PllT rI1tlJ 

~..l=~ ~ 'y,., ; I 
- ~~:;o~ 

[ HI COt;~€C10R ~ 1 I o.~~ 
I 0.310 IlIPUI SM;. JIoCK tm,lJ,l.E ) I ~ 111.IJ) 

fUn I'l l PLACB 0460 
OA(4-"OO I0 it . (1Ir,,1 

MOUNIIIIG OlG8-,,0251 
SU RfACE 0 IW -1 " I~OUIII/II G HOL[ 

i IUl l n I I I 2·SIIU II C ·liI x a. 1S 0![~ 
, I TH~UCED I~S!Rl 
1 (4) PlACES 

0810-,,00111] I :jjr0320-0010 
(2051 - 0151 I 0250-1 ,.,' :0'15, 

O D'l~ . - . - , 
12 41) I &~) 

OI'"W~IOI<$ ... ~( I~ INc!o ES. I\\IL L ~'E1 ERSI 
, 01 ) 1 ~ U" U !.50 r " [ ft '.'!( 9[(1'1(0 

· ".C.~I~_"'o<>!l ... ,.", .. _·~. ",""._ .... _ ..... ____ I1'< ....... <_r ........... "' __ " 0- ..... 
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Typical Performance at 25°C Typical Automatic Test Data 

Gain 

16 

... \5 ." , 
Z « 14 c:I 

13 
10100 300 

FREQUENCY - MHz 

Noise Figure 

... 

HM I I j 
z 10 100 3110 600 gOO 12110 \500 

FREQUENCY - MHz 

Power Output· 

e 14 
CD 
." , ... 12 => 
"- +2S·C ... 
=> 

10 0 
II: :;..." ... -- -== 8 -SS·C 
0 
"-

101110 300 SOD 9110 12110 1500 
FREQUENCY - MHz 

• at 1 dB Gain Compression 

VSWR 

10100 3110 600 gOO 1200 1500 
FREQUENCY - MHz 

Intercept Point 

£ 
60r---.----,----~--_,----~ 

." 

.:. 50 1--+-=-::I:-:=~-"'7"'+_=_-_I 
z 

~40L-:I.~=-'"-~""""'~~:;......-t---r"-1 
w 
ffi 301-_~1-_ 

~ 20~~~t:::~~~:j~:::JL_ __ __1 
101110 300 soo 12110 1500 

FREQUENCY - MHz 

Vcc= +15 Vdc 
rP'£Q U3;IR UOOI? ;;;llll 
11HZ IN OUT DB 

laa. 1.2 I.a 14.4 
2a0. 1.3 I.a 14.~ 
3aa. 1.3 I.a 14.0 
4a0. 1.4 1.1 13.9 
300. I.S 1.1 13.a 
000. I.S 1.2 13.a 
7a0. 1.0 1.2 13. ~ 
aaa. 1.7 1.3 13.5 
~. 1.7 1.3 13.4 

1000. 1.7 1.3 1:::.4 
1100. 1.7 1.3 13.S 
1200. 1.7 1.3 13.7 
1300. 1.& 1.3 I~.a 
14aa. 1.6 1.2 13.:-
ISOO. 1.7 1.2 13.4 
1000. 2.1 1.3 12.;-

Linear S-Parameters 

<REQ SlI 
MHZ MAC AN;; i1AC 

laa. • 11 -3" ... 5.2 .. 
2a". .12 -S3.a S.13 
300. .14 -74.7 S.a2 
400. .10 -;'3.4 4. "" :sa;!. p -la4.1 4. a:> 
000. .22 -114.7 4.03 
703. .23 -123.9 4.033 
aea. .2S -13S.7 4.75 
90303. .27 -147.7 4.68 

laoo. .27 -lsa.4 4.68 
lIe3. .20 -173.03 4.75 
1200. .2S 100.2 4.32 
13<)3. .24 I4I.a 4.03 
14aa. .23 Hl3.1 4.04 
l:saa. .c.7 57.S 4.o~ 
loaa. .30 17 • .0 4.34 
17a0. .4? -1 ... 3 3. ;03 

Vcc=+15 Vdc 

FREQUENCY VSIIP '/5WR 
"HZ IN OUT 

I.e 1.2 1.2 
~.e 1.3 1.0 

10.0 1.3 1.0 
~o.e 1.3 1.0 

l0e.e I. S 1.0 

linear S-Parameters 

F~EOUENCY 511 
"HZ "flC ANC 

1.0 0.1 -21 
~.O 0.1 -Ie 

10.0 0.1 -10 
~o.o 0.1 -I~ 

loe.e 0.1 -2~ 

S21 
iUiG 

104.:-
IS;! ... 
13S.3 
12a.3 
I\!s.a 
~I.a 

7a." 
64.03 
:3a.7 
30.S 
21.3 
0.2 

-la.1 
-23.4 
-:sa. a 
-74.a 
-;.o.~ 

CAIN 
DB 

14.2 
14.2 
14.2 
14.2 
14.2 

SZl 
"flC ANC 

.'. 1 -16e 
5.1 -178 
5.1 179 
~.1 173 
'.1 164 

~12 
i1AG ilUG 

• I\! -S.O 
.W -10.4 
.Ia -14.3 
• I\! -1?3 
.Ia -25.0 
.W -32.2 
.10 -3.3.1 
.11 -43.3 
.11 -4a.3 
.11 -S4.6 
.11 -sa.s 
.12 -0.0.7 
.12 -74. ? 
• 13 -34 ... 
.14 -?6.\) 
.14 -la:..;-
.13 -122.2 

SI2 
"flC; RIIG 

0.1 16 
e.1 3 
e.1 I 
e.1 -4 
e.1 -7 

~~2 
MA~ ;mG 

."1 lSS.4 

.;)2 .0.0 

.\!2 29.1 
'."4 -1.4 
.,)S -2S.1 
.. -:J7 -sa.s 
.O~ -0.7.1 
.11 -32.2 
.13 -'n.3 
.1::' -IIS.4 
.14 -132.8 
.14 -IS4.2 
.12 -17a.? II 
.,}3 14S.9 
.il<l 72.9 
.13 la.l 
.21 -31.4 

SZ2 
"AG ANG 

0.1 -117 
0.0 -96 
0.0 -107 
0.0 -128 
0.0 -162 

77 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



WJ-A26 
10 TO 1500 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH GAIN - TWO STAGES: 20.5 dB ITYPI 

• HIGH OUTPUT LEV EL +15dBm ITYPI 

• LOW VSWR < 1.4:1 (TYPI 

Specifications '* 

Guaranteed 
Characte ristics Typical 0° _ SO° C -54°C _ +SS"C 

Frequency (Min.) 10-1600 MHz lQ·1 500MHz 10-1500 MHz 

Small Signal Gain (M in.) 20.5 dB 19.0dB 18.5dB 

Gain Flatness (Ma x.) ±O.4 dB W.6 dB ±O.S dB 

Noise Figure (Max.) S.OdB 5.5dB 6.0dS 

Power Output at 1 dB Compression (Min.) 

10-1000 MHz + 14.0 dBm +13.0 dBm +12.5dBm 

1000-1500 MHz +16.0dBm +lS.0d8m +14 .5 dBm 

VSWR (Max.) Input/ Output < 1.4:1 1.7: 1 2.0:1 

DC Current (Max.) at 15 Volts 64mA 67 rnA 70 rnA 

• Measured in a SO-ohm system at +15 Vdc NomlnQI. 

Typicallntennodulation Perfonnance at 25°C 

Second Order Harmonic Intercept Point 

Second Order Two Tone Inte rcept Point 

Third Order Two Tone Intercept Point 

Absolute Maximum Ratings 

Storage Temperature 

MaKimum Case Temperature 

............ . . . .. 

+51 dBm (Typ.) 

+45 dBm (Typ.) 

+27 dBm (Typ.) 

. • •• _..... ... -62°C 1O+12SoC 

. • •. _ ..•....... .. .... 125°C 

MaKimum DC Voltage .............. . +17 Volts 

+10 dBm MaKimum Continuous RF Input Power 

Maximum Short Term RF Input Power .. . ........ . ... . .. . +100 Milliwans 
(1 Minute Max.) 

Maximum Peak Power .. . . . . ......... .•• •• • . .. _ • . . . . . . . . 0.5 Watt 
(3 J,l5eC Max.) 

"S" Series Burn-In Temperature (Case) . ... ••.. . . . . . .•••.. _ . _ . . . 125°C 
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Outline Drawings 

A26 

• DC Vl)llAGe-~::::-'l 

ow rM,DMAU iN , ~~> I"RUIJ [ f[ /ISI 
• .0" 1311 utlU~01IiE""-.$! $I'IOflitl 

Weight 
approximately 2.0 grams (0.07 oz.) 

CA26 

-1 L •.•• 
~1(2Il· 112) .... ~ ( .. HO) 

I PROO"JCllJJlEl.IJI£A 

1I.!.m 0.4&0 (9 . ~2) 11310 ili
'31~ TYl' 1'2) PlAC(S 

(IrO) (IU&) DC 81M OUTM !1.SIl 

~±1.t. [ ".~~ 
rT =~ ."'''"'~" ""T~ ~ .'" 0.310 INPUT SMAJIoC~(fOW.l) '(11.'.1) 

(1.11) 12! PlAC(S 0.-160 

1oIOUH11~G (II .M" O.2'!i) 
O.oI8O-"O.OIOU (II.U) 

I l'.~n 2·~UNC·28l0.150Hl· 
SURfACE o.teclljlolOIIKTINOHOU 

. TltR£Al)EO INSl~' 
I '" I'J I'1XES 

0.810%0.010J I WO.32O::0010 
(2O.S1 % O.2'!iJ (I 095 0.2\00 (8.12 " 0.25) 

(2.'11 (8.35) 

Dj"!"'~~l ..... t 'N ,HOofS (",cu ... nl\$t 
• .o.t l3l1 Ul<LlS5 O'Hl""'~ srEC"I I O 

• •• .,,.~,,...-. ·. , · ..... _ ... ...... ... IM .. . _ ... _ .... 
.. ~ ... __ rr' .. \C"c1"'-..... '~ .... C-_' ..... • .... _ .... 
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Typical Performance at 25°C 

Gain 

~~~~~~~--~~--~~ 

~ 21 ~~~:::l===i~:::t=~=::f::~~~ z 
~20~-4--~--~-= 
19~-L __ L-~ __ ~~ __ -L __ ~~ 

10 2UO 400 &00 800 lOUD 12110 1400 1600 
FREQUENCY - MHz 

Noise Figure 

Bildi I 11] 
~ 10 200 400 6UO 8UO 1000 12110 14110 1600 

FREQUENCY - MHz 

Power Output* 

20~~--~~--~--~-T--~~ 
.Iii 
~18~--~~~~~-4---4---4---+~~ 
!; 
~ 16 
o 
ffi 14 
~ ~~~~~~~j--lr-i--i 
~12L-~~~~~~~ __ ~ __ ~ __ ~ __ ~ 

10 200 400 6110 800 1000 1200 1400 1600 

FREQUENCY - MHz 

• @II dB Gain Comllreaion 

VSWR 

2.0 

~1.5 dJ >,,~ .. PUT 

10 260 400 6110 8110 1000 1200 14110 1600 
FREQUENCY - MHz 

Intercept Point 

E 

611 

S5 

!g so . ... 
~ 45 
f 
§i 40 ... 
co: 
~ 35 
~ 

30 

25 

I I 
~-~O~RMONIC-~ 

~I/ T 

~NO o~oEiTWO'TONE .J 

I I 
3RO ORDER TWO.TONE

I
" 

--t-1 
10 200 400 6110 800 1000 12110 1400 1600 

FREQUENCY - MHz 

Typical Automatic Test Data 

Vee = 12V 

FREQUEIICV VSI-IR 'ISIIR COAIII 
"HZ IH OUT DB 

109.9 I.e 1.1 29.7 
299.0 1.1 1..2 21.1 
300.0 1.2 1.2 29.9 
400.0 I.:! 1.1 20.0 
500.0 I. '; 1.1 29.6 
600.0 I.? 1.1 20.6 
700.0 1.3 1.2 29.7 
809.0 1.4 1.2 20.8 
900.0 1.3 1.3 20.9 

10110.0 1.4 1.3 21.1 
1100.0 1.3 1.4 21.1 
1200.0 1.2 I.S 21.0 
1300.0 1.2 I.S 21.1 
1400.0 1.1 1.5 20.8 
1500.0 1.3 1.5 20.4 

COnAl< Q 21.1 Gt1I-1 • 20.4 FLAT +/- 0.35 

Vcc=15V 

""!.I: t-S",<fi l'Sl;01 o:.'li'l 
o:<Iz I" • ..... JT t;8 

le~. 1.1 1.;- ~I.I 
;::ec. 1.1 I.:: <:1.1 
'$~e. 1.1 I.~ 21.~ 
400. 1.1 1.3 a'l.2 
~co. 1.~ 1.3 al.:e 
~oo. I ~ 1.3 ~1.~ 

II 
71.J~. 1.3 

I. " 
al.3 

':Cce. 1.3 1.3 ~1.3 
.,.e'".%. 1.4 1." ~I. " 

II::~e. 1.4 1.4 :1.2 
II\:C. I.~ 1.3 ~1.~ 
l~~. I." I.. 01.3 
I $~~. 1." I •• ~1.~ 
14~U. I ~ 

I. " :I.C 
1~~. 1.1 1.3 ~e.~ 
I~e. I. :- I. ~ ~~.Q 

Linear S-Parameters 

~ ... t~ SII S?t Sola S:2 
~Iot% t-:-=tc ':t~~ ... :~~ ~'i~ ~% .:t'1-; t.:P,~ .:.~c 

l~e. ... ~~ !.~.:: 11.37 -1S'.; .(,3 .. ~.e .Ie 1~~.e 
~. .~4 ~'!.4 1I.4~ -3~.~ .C'3 -~.~ .I~ I:~.~ 
3\l\l. .~~ ,,-t.'!. 11.40; -'!t3.~ .C3 - .... 7 .Ie 147.~ 
4~. .':-:' ~7.9 11.'!~ -7~.! .C3 "'i".e .11 124.1 
';00. .':? ::"!.oE. 1I.4~ -I('C.' .C3 -~.3 .IE 117.'; 
.;cOl. .'!':' '5.";, ll. "!:" -1"1.1 .e3 -14.13 .13 le~.1 
(~. .1. I" 11 ... 3 -141.4 .C3 -le.e .14 ~3. '3 
'3<"..c. .n -l~.' 11.-;'9 -l-:2'.e .el -;-a.3 .1~ ';'4.9 
ge~. .1,> - 3~.~ 11.~7 177.' .03 -::7.-; .1~ 4l!.3 

1~1i':~. .1'" -~'3:.1 1l.~~ I,!S.4 .e3 -31.7 .1~ IIS.9 
11\:13. .19 -7~.e II.'!I J~7.Z .C) -~7.a .1~ -~.2 
H:e9. .1<;1 -Sol. I 11.':.9 1I~.2 .C) -44.1 .14 -23.2 
l?;e4). .1" -Ioe.'; 11.'!.'t '3.1 .C4 -~l.~ .14 -.. ~.e 
14ee. .11 -143.S 11.1~ o;S.1 .C4 -€.e.'S .14 -ICI.2 
l~ee. .12::: -la~.4!- le.76 42.<;1 .C4 -71.~ .14 -\39.'3 
16-ee. .11 -33.S 9.9~ IS.I .C4 -el.'2 .1~ -17;'.e 
Ii~e. .2~ -~~.'5 8.g? -7.'; .e4 -S'1.4 .1-S 144.2 
l'J~"J. .?'9 -87.3 ;.~4 - ~a.1 .C3 -lea.o€ .1~ IC7.e 
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WJ-A27 
10 TO 1500 M Hz 
TO-8 CASCADABL E AMPLIFIER 

• HIGH OUTPUT LEVE L: 
+15. 5d8m ITYP.I 

• HIGH THIRD ORDER I.P. : 
+28 d8m (TYP.I 

• WIDE POWER SUPPLY RANGE : 
+5 TO +15 VO LTS 

Specifications* 

Characteristics Typical 
Guaranteed 

O"_50°C -54"C _ +8SoC 

Frequency (Min.' 5·1600 MHz 10·1500 MHz 10·1500 MHz 

Small Signal Gain (Min.) a.5dB 7.5dB 7.0 dB 

Gain Flatness (Max.) ±O.2 dB ±O.6 dB f1.0 dB 

Noise Figu re (Max.) 7.5dB 9.0d8 9.5dB 

Power Output at 1 dB Comp ression (Min.) t15.5 dBrn +14 dBm +13.5 dBm 

VSWR (Max.) Input/Output < 1.5: 1 1.9: 1 20:1 

DC Current (Max.) at 15 Volts 50mA 54mA 57mA 

• Measured tn a 5Q.ohm SY$1cm 31 ~ 15 Vdc Nominal. 

Typicallntennodulation Perfonnance at 25° C 
Second Orde r Harmonic Intcrcept Point ......... ...... ... _ . +50 dam (Typ.) 

Second Order Two Tone Intercept Point . . . . . ......... +46 dBm (Typ.) 

Third Order Two Tone Intercept Point ..... . •••. . • .. 0 0 0 • 0 • • +28 dBm (Typo) 

Absolute Maximum Ratings 

Storage Temperature ................• • . •• 0 • 0 •••••••• -62°C to +125°C 

Max imum Case Temperature ............. 0 •• • •••••••••••• 0 0 0 o. 125°C 

Maximum DC Voltage o. .. 0 • 0 •••••••••••••••••••••• •• 0 • • 0 +17 Volls 

Maximum Continuous RF Input Power ..... • .• _ ...•••. 0 •••• • 0 • 0 +13 dBrn 

Maximum Short Term AF Input Power ... . 0. 0 •• •••• ••• 0 • •••• 0 • 0 +17 dBm 
f 1 Minute Max.) 

Maximum Peak Power . ... ........ . 00 •• • 0 0 • • 0. • • • . 0.5 Wall 
(3 psec Max.) 

"S" Series Burn·ln Temperature (Ca5e) .. _ . .• ••. ..• •• 0 . 0 •••••••••• 125°C 

We ight approx imately 2.0 grams (0.07 oz.J 

80 

Outline Drawings 

A27 

1I '~1tI15001.S toftE 'tl , ~c;"rs !M'U''''HEft$l 
• C06,",UNl[SSOl IU"""'IS[SI'lOnlD 

CA27 

D'W_'15 ... r , .. "-0<1 ~ lUlU'''' I! 10$1 
• .o'~ , .. C·,'.U3O D'''tftMSC Vlc-'OlD 

• ... CAl> •• .-. .. 'u'-., ...... ·---. .... _ ... _ ... .... ....... · __ lI'c .. IO'C_r ..-.. . . _ ... ~,.-, ... . _ ... , 
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Typical Performance at 25°C Typical Automatic Test Data 

Gain vee = 15 V 
,~, 10::1 .. ' ''.,I oP Gli lll 

• 
, 
" : : · 
" . · . 1-
" I 'I · -c: I-• ! , 1 1 · , 

~ ~ Q 1100 IlO'JI 1100 IrtI) 10 \0 tOO XIII 

'''' '" '''' :'1' 

"". :.\ ,., 0.' 
.:00. t.1 ,., ' .' 000. t. e ,., o , ~ 
·100. :." 1. ':- .., ,,..,. : • .3 ,., , ,' 
!.OO, t. ) I, ~ , ,' ,... t • ..! '.' ,., .,.,. ... I.· :1.02: . .,.,. L '5 I.' .. , 

1':'«1, :. ~ I. ' .. , 
Noise Figure 1100, l. ~ I, ~ ,., ,,,,. ... I. ' .., ,,,,,. :.4 1. 5 .. , 

;\w IRIIIM 
\0 III 100 ).J;l l(),J IDI Qt 1100 I») I 1100 

I~OO. ,. , I . :; ,., ,,,..,. , .. 1, :'; .. , 
1<:00. 1.;- t, :'; ;- , 8 

linear S·Parameters 
,~o t il "" $:'" = IMlOUl\C1 ,.,., ,,0 11f'-'; frO;; ,rr. , .. ,,~ (' 0;; ,,~ ". ,,..,. ." ~%." .;0. '58 1 6l . ~ ." "':'.0 ." • 1 ~ " .4 

Power Output · 
, .... . 0:- ~.O ~ ." \""' .1 ... - 12 .0) ... .. ~." ,... .«> -:0". 0 z . ( !' I ::~. '" · I : - I:.!' , ". .:. .... 1 
. 00. ... -1 1 ~ .4 .:- .,,-:: I I !" . " · I: -... : .$ . M ., 

• 

~g tttl tFtiJ • 
Ii 
:; 
• 
J " • • ,. ~ ~ "" m mo nco IloiG 11(0 

t iWlt,:L'IC.Y • ....., 

~«() . ." -1~ . 4 ........ 1()oI." ," - 3:~ . ;' . :1 -:::. :' 
' 00. .1 "3 - I " .!' -" .be e£I . ~ .1 : .... I. : . ,. -:1<:. 1 
;'00. . ! ~ - loll. .. 2 . 6 1 ;,C.O . 1;- -4(1.0 . 1'; -"::." ..... .1 :- - 1" 8 . ~ 2 . ".;8 ~.(.. ;' .1 : -':06 .(1 .I e .. ~4. !-,... .19 - 15;' ." ".5!' ~.O . 1;- -G.:' . : ." -;'l ... 

!NlO. .19 - 1:0. '" .:! . 6 \ .;03. 5 . 1;- -';'!' . :I ," _(\: . : 
1100. . I '!' \74. ' ~ . '; I .. .1;' -: ... ;' .<: 1 - IOl. : .. , 
Ii«'!. ... :!o-I . ~. .? ro - 0 . ;- .1 ;- -<>5." .... 1 - I Z). ~ 

"".,. ... !;:(l.':- .:- . .. 0 -if.. ~ · " -<>(" I . ~I -' '' 1. <)0 
I~oo. . : '5 , ... .:'.«(1 .... ,; . :'> .:9 -:(>€,. , . :::1 · H. I ." 

°llld tol"C_ :'WO. • 17 -li' . 4 c.~ ...,;{, ... .1 9 -1 10 . 8 . : 1 1:7 . : ,..00. .,. '.' ;' ... ~ ~;- . 8 .,. -1).;'.;- . 1<:- I ~·:; . -I 
\ ;-00. ." - 30.1 ~. J.I - 1~. 8 .,,(, - 1"9. 0 . ,. : C.!: .<· 

VSWR 

8\ 
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WJ-A28 
10 TO 1500 MHz 
TO-S CASCADABLE AMPLIFIER 

• HIGH OUTPUT LEVE L: 
+15 dBm (TYP.) 

• HIGH TH IRD ORDER I.P.: 
+29 dBm (TYP.) 

• HIGH GAIN: 11 dB (TYP.) 
• WIDE POWER SUPP LY RANG E: 

+5 TO +15 VOLTS 

Specifica tions · 

Characteristics 

Frequency !Min.) 

Small Signal Gain IMin.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output at 1 dB Compression (Min.) 

VSWR (Max.) Input/ Output 

DC Current (Max,) at 15 Volts 

Typical 

5-1600 MHz 

11 dB 

::!:O.2d8 

6.0dS 

+15 dBm 

< 1.5: 1 

45mA 

• Measured in " 5Q.ohm system il t + 15 Vdc Nominol. 

Guaranteed 
oO·sooe _54° C _ +8SoC 

1O·15(}DMHz 10·1500 MHz 

IOdS 9.5dB 

to.6 dB ± 1.0 dB 

7.0 d B 7.5d8 

+ 14 dBm +13.5 d8m 

2.0 : 1 2.0 : 1 

50mA 53mA 

Typicallntennodulation Performance at 25°C 
Second Order Harmonic Intercept Point 

Second Order Two Tone Intercept Po int ... 

Third Order Two Tone Intercept Point 

Absolute Maximum Ratings 

. . . . +49d8rn (TYP. ) 

. ...... .. +44 dBm (Typ. ) 

. • ........ , ..... +29 dBm (Typ.) 

Storage Temperature ... ... .... . . . . .••• , •• . ..•. .. .. -62"C to +125"C 

Maximum Case Temperature ........... .. ..... . . .. .. ...... .... 125"C 

Maximum DC Vol tage ............. .. . ..... ..... ......... . + 17 Volts 

Maximum Continuous RF Input Power .... . .. ... • • ...•......... +13 dBm 

Maximum Short Term R F I nput Power .....• . . .• • • .••• • ... .... . + 17 dBm 
11 Minute Max.) 

Maximum Peak Power . . . . . . . . . . .. •...• • • .. ••• .. .. ..... 0.5 Walt 
!3 fJsec Max.} 

"S" Series Burn·ln Tomperature (Case) ... . ........ 125"C 

We ight approximately 2.0 grams (O.07 oz,) 

B2 

Outlin e Drawings 

A2B 

DtI-U1<$O(I!.$ ARf '" ''''''tS tWIUI",nlAS, 
• 1IO!i , 1)1 U "LnSOTHEfll'l&~CI'I£D 

CA28 

OIUU<SI()t,.~ A"f II< 1'10.($ ' ''', LLI!.I<UIISl 
• 1I1~ , .. , "'>U\S O,,,[ " ,,,n $r(ClflEO 

·A' C ... ·h.·_"'.-.:t ............. -...1 .... _ .......... _ ___ Ir'C,,"'·C.,.... .. _. '_ ... -.-,_ ....... _ 
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Typical Performance at 25° C 

Gain 

;1 P,I '~'1Uj 
~~~ Q ~ m ~ ~ ~ ~ 

IRftlOOICY ' ........ 

Noise Figure 

I 

• • 
, I ..-
• I 
~ ~ ~ m ~ ~ ~ 11 00 ~ ~ 

Il!IOUfNCY • /11M, 

Power Output-

• • 
i~bl · " ~ 

VSWR 

11#1 184 
100 )DO !lOO IXC Iii» 

I~l..I)UOi ty· .YoI', 

;~:I=1=U . • ~UM~+H§_~~tt~.~-1. LO~ 10) «D 0(11 I» lOll ual 1&:1:1 1000 

ltiOuDOCY - MIt! 

Typical Automatic Test Data 

Vee • 15 V 
f"F1:0 \~1P. "". CI'l!ll 
ItC '" "" '" 

100. I.~ , .. ! I.~ ,.,.. 1.~ .. , II.~ 
000. :.;! ,., II.~ 

~l'O. !.:- ! . " :1.5 ""'. ,., .. , 1 1.~ 

«'0. ,., L J 1l.3 
".. I . :: I. ~ II. ~ 
".". ,., 1.4 n . ..., .... ... '.' !I. O 

!(l('(t. !." , ., :1." 
! IOO. '.' 1. ) 1l.O 
!<:OO. ... , ., I!. I 
! X'IO. l.~ , ., !!. I 
:-'00. '.' ,., 11. ;! 
:~. !.' !.-' : I. ? 
: .. 00. 1.'1 l.!; 11. (I 

Linear S-Parameters 

n::EO t:1I ~: !;lli! = 
'''' '"' "< "" "< "" "" ,re ~ 

'00. ." M:'.a . :I :1 . :-1 1(.-1 .:- .I~ -~.? ... :-';.! 
~OO . ." - ~ 3 .1 .:1 .:-'5 :~?B . ,. "0.'; .'" ". , 
000. ." -61.~ 3 . :-3 13':'. 1 . I !; -!:I.B .0, :t.3 
.00. . Il -:-~ . ? ).~ too.\) .I~ -~ . '!1 · '" - I I.!' 

"". .1 <:: - t'f>.~ 3.;'tl 10'!1. 1 .1:; -C:- . t: ." -~.3 ,,,.. ." -!OO.~ :;I.(,'!'j ~. CI . I!· "~'.:: ." -40.~ 

".. ." -110.? ,.(.; :-~ .O ." - )':>.0 · ,. -~.:-.... ." - ! ti'.:- 3.:.(; ~ ... .I!; --46.f' ." ..... , ,..,. . " - I ~.'; ;).: .... "l.O ." -';.J.!I .t!; ~ .. .... . \,; -\51.5 l . U ~ ... ." - Gl.l ." -%.0 

'00. .1:- -H!'.2 "3. -x. 10,:- ." -68.' ." - ! 16.2 

"". .I i> !U,.!; :r . S:- - !i.'5 .1. -:-£1 . .. · ,. - 1"1. 2 
".. ." 1 ~.8 ,." -v. 1 .:e -III!' . :: · ,. - !<O. : 
·00. ." ~.O l.f..3 _.a~.!, . .. - H'!I. P .15 !!r."' .(, 
~. .t o ~-o . .:' , . .., -;;.3 . ? ." - liS. ? .t:- 1l4. !i 

'00. ." .... :- 3 .-:-· 1 "0;:. . 0 .:? - 1)3. : .'" (16. ~ 

""'. ; .. ,; --i!'.:- 3 .31 · · III.G ." -- 1:,1). 8 ." "6.3 
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WJ-A28-2 
10 TO 1500 MHz 
TO-S CASCADABLE AMPLIFIER 

• LOW NOISE: 3.5 dB ITYPI 
• HIGH EFFICIENCY: 27 mA ITYPI AT 5 

VOLTS 
• GOOO DYNAMIC RANGE : 105 dB ITYPI 

IN 1 MHz BW 
• LOW VSWR : <1.5 :1 ITYPI 

Specifications 1< 

Characteristics Typical 
Guaranteed 

0' • so°c .54"C. +8So C 

Frequency (Min.) 5 - 1600 MHz 10 - 1500 MHz 10-1 5DOMHz 

Small Signal Gain (Min.) 14.0dB 13.0 dB 12.5 dB 

Gain Flatness (Max.) t.3 dB t.5dB :tl.O dB 

Noise Figure (Max.) 3.5 dB 4.5dS 5.0dB 

Power Output at 1 dB 
Compression (M in.) 

10 - 1500 MHz 10,0 dBm 7.5 dBm 7.0 dSm 
10 - 1000 MHz 10.5 dBm 9,5 dam 8.5 dBm 

VSWR (Max.) 
Input < 1.3 :1 1.8:1 1.9. 1 
Ou tput < 1.5:1 1.9 :1 2.01 

DC Current (Max.) at +5 Volts 27mA 30mA 32mA 

· Measured In a SO-onm SYSlem 81 +5 Vdc Nomlnol. 

Typical Intermodulation P e rformance at 2SoC 

Second Orde r Harmoni c Intercept Point ..•............. • . +40 d Bm {Typ.) 
Second Orde r Two Tone Intercept Point ......... .. ....... +34 d Bm ITyp.) 
Third Order Two Tone Intercept Point .. ... . ••.•• • •• • .... +24 d 8 m (Typ.) 

Absolute Maximum Ratings 

Storage Temperature ............. . ... . .. . • • • • _ ..... _62°C 10 +125°C 
Maximum Case Temperatu re .. .......... , ................... +125C>C 
Maxi mum DC Voltage ......... . ...... _ . . . . . . . . . . . . . . . . .. +8 Volts 
Maximum Continuous RF Input Power ........ .. ......... . .... +13d Sm 
Maximum Short Term RF Input Power (1 Minute Max.) ... .. .... 50 Mill iwal15 
Maximum Pea k Power ................ . ......... _ .... __ . _. .5 Wan 

(3 ~sec Max.) 
"s" Series Burn-I n Tempe rature (Casel .. ...... _ ................ 125C>C 

Weight opproximately 2.0 grams (0.07 oz.) 

84 

Outline D rawings 

A2a -2 

O IP.lWSlm'S A~~ III mCHES 111 IL ,-,"'tunSI 
1 .005 ti l l UNLESS OTfI ERWISE SP{CIFI ED 

CA2a - 2 

~ h~~1 
, .. ~.-Its "J • 

I PI\Q!II,,;T LA!£L 4IlU 

_ . ~ 3,'" IYP 121 ruCIS 
O.5W 0:51) ,.. 0 ltD 

I-J~& ) ~~~:;;;~rr:.. 

II 1 \ [.'".,,~ .. ~ ~I I " '. 0310 INPUI SMA JACK (f£M.oU! ", I I .0) 
(1 .87) (2) ruC[S 00160 

a4r.o "'OOIO~ (II MI 
MllUNlING (t1,6.S '" 0.(5) -
SURfACE C. ISO ---l MOU.~IIIIG HOl( 

I (4.57) 1 (·56 UN e ·28 ~ 0 IS cttP 
II!R(AO£O INSfRI i - - 114)P\.AC[S 

OB IO",00101 I :t\J!-OllO£OOID 
12051",02:5) 009,0.250 . _ (8. 11. =O.2!» 

(24!j 15_:\5) 

OI"'[I<~C:'" ARE II< ' ~CI'[S 1 " ' L LI"'lnR~ 
• .D IS l.lfl UIl LfSS OTOll lIW,n S"IClr'IO 

. ....:; .... :., ........... " . ..., .. ) ............... _ .... , ......... _-...... , ... _o·,<>"'·: .................... O:--T .... ' _ ...... ·~, 
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Typical Performance at 2S D C 

Gain 

;:::IH--H I fBFt~ 
10 &I 100 500 500 13001!iOO 

FAEQUE NCY. WI, 

Noisc Fi!1-.lrc 

i::IR J ff IIII j 
~ 2.0 10 &I 100 500 .00 1300 1500 

FREOUENCY - Mil' 

Typical Automatic Test Data 

Vee " +8 Vdc 
.. U ",OIty ",". .,,,~ UI" ... ,. ." " 

,".1 , .. , .. ... , 
'""." , .. ,., ... ~ 
'"" .. '.' , .. " . 1 

,""." , .' ,., " .J , .... ,., ,., " .. 
UI. ' ,., ,., .... ..... ,., ,., " .' 0.1 . 1 , .. ,., .... ..... , ., ,., " .. 

,lfl.' ,., ,., Il.' , ..... , ., ,., n.' 
.... . 1 , ., ,., "., 
..... 1 ,., ,., ".' ' • •• • 1 , .. ,., Il.' 
I" • . t , .. ,., oJ.' 
''''.t , .. ,., Il.' 
'7 ... . , .. , .. 11.' 

Linear S'Porometcn 

Power Output· 
EK 

, 
• • • 12 . , 
~ 

.. 
" ,. , 
o 

, 
• • , 

. .. , .•. 
~,' 

~ , 
6. 10 sa '00 

.25' C 

'..:0 ' . .. 
0-, 

'rc 

'" 1100 1500 
fREQUEIICY _ Mil. 

• Cl i dB Gain Comprts>ion 

Vce · +5 Vdc 
"IG~lMn .IW' ,., 

" 
III . ' , .. 
201 . 1 , .. 
UI. I , .. ..... , .. 
,.1 • • , .. , .... , .. 
711 . ' , .. 
III . ' , .. 
.01 . ' , .. , ..... ,., 

II ... . ,., 
'I ... . , ., " .... ,., 
I ..... , .' " .... , .. 
u ... . , .. 
17". 1 , .. 

Linear S-Parall'leters 

, " , GUI .. ey ." '" '" '" '"(OV(~~' ." 
'" ... ... . " , .. ... ... ~. ~H; ' .. ... ,., 
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WJ-A29 
10 TO 1500 MHz 
TO-8 CASCADABLE AMPLIfiER 

• HIGH OUTPUT POWER : 
+22 dBm (TYP.) 

• HI GH THIRD ORDER I.P.: 
+34 dBm (TYP.) 

• WIDE POWER SUPPLY RANGE : 
+10 TO +18 VO LTS 

• NEW HIGHER GAIN: 6.5 dB (TYP.) 
• IMP ROVED FLATNESS: ±0.2 dB 

(TYP.) 

Specifications .. 

c hatacterist ics . Typical Guaranteed 
oD·soOe _54° C _ +8SoC 

Frequency (Min.) 5·1700 MHz 10·1500 MHz 10·1500 MHz 

Small Signal Gain (Min.) 6.5 dB 5.5dB 5.0dB 

Gain Fl atnoss (Max.) ±O.2 dB to.S dB :1:0.7 dB 

Noise Figure {Max.1 9.OdS lO,OdS 10.5dB 

Power Output at 1 dB Compression (Min.) +22.0 dBm +20.0 dBm +19.5 dBm 

VSWA (Max .l lnput/Outpul < 1.7:1 2.0: 1 2.0:1 

DC Current {Max'! at 15 Volts I05mA lO7mA l09mA 

' Mealured In a 50-ohm 5ynem at +15 Vdc Nominal, 

Typicallntennodulation Performance at 25° C 
Third Ordor Two Tone Intercept Point .. . . ..... ........ . . .... +34 dBm 

Absolute Maximum Ratings 

Sto rage Temperature . .. ... .. .........• . •.. . • • •••.... -62"C to +125"C 

Maximum Case Temperature . . . . . . . . . . . . • • . . . • • • • • • . . . . . . . . . .. 85"C 

Maximum DC Voltage __ ...... _ ........... _ ••............. +18 Volts 

Maximum Continuou s RF Input Power ................ . .. ... .. . +19 dBm 

Maximum Short Term RF Input Power . ......... ••. ...... ... _ .. _ +2 1 dBm 
(1 Minute Max.) 

Max imum Peak Power . .. ... ...............•• .... . . .. .... .. 0.5 Watt 
(3 jJsec Max.) 

"S" Serle, Burn-In Temperature (Case) . .. ........ .... . . ......... _ . 85"C 

We ight approximately 2.0 grams (0.07 oz.) 

86 
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Typical Performance at 25°C 
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WJ-A29-1 
10 TO 1500 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH OUTPUT POWER : 
+22 dBm (TYP.I 

• HI GH TH IRD ORD ER I.P.: 
> 33 dBm (TYP.I 

Specifications * 

Characteristics Typical Guaranteed 
CO·50°C _540 C - +85" C 

Frequency (Min.) 10-1 600 MHz 10·1500 MHz 10-1500 MHz 

Small Signal Gain (Min.) 9.O dS 8.5 dB 7.5d8 

Gain Fiatne5S (Max,) 10.2 dB ±O.5d8 ±1.0dB 

Noise Figu re (Max,) 
30-1000 MHz 7.0 dB 8.5 d8 9.OdS 
; 0·1500 MHz 8.0dS ROdS 9.5d8 

Power Output at 
1 dB Compression (Min.) +22.0 dBm +20.0 dSm + 19.0 d8rn 

VSWR (Malt.) Input/Output 1.6: 1 2.0: 1 2.0:1 

DC Current (MaK.) at 15 Volts 90mA 94 rnA 99 rnA 

• Measured 10 II 5O-ohm $Ystem al 15 Vdc Nomlnlll. 

Typicallntennodulation Performance at 25° C 
Second Order Harmonic Intercept Point ..... ... . . ....... _ .+57 dBm (Typ.) 

Second Order Two Tone Intercept Point . ..... _ ............. +49 dBm (Typ. ) 

Third Order Two Tone Intercept Point . . . . . .• . . . ... +32 dBm (Typ.) 

Absolute Maximum Ratings 

Storage Temperature .... . .. • •...•.. • .•.... -62°Cto+ 125°C 

Maximum Case Temperature . . . . . . . . . . . . • • . . . . . . . . . . 100°C 

Maximum DC Voltage ... . ..... . .......................... + 17 Volts 

Maximum Continuous RF In put Power. . ..................... +13 dBm 

Maximum Short Term RF Input Power (1 Minute Max.) . . . . 100 Mill iwatts 

Maximum Peak Power . . . . . . . . . . . . . . 0.5 Watt 
(3 /JSCC Max.) 

"s" Series Burn·in Temperature (Case) • •• -I- 100°C 

Weight appro xim<Jtely 2.0 grams (0.07 oz.) 
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Typical Perfonnance at 25°C 

Gain 
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WJ-A31 -1 
10 TO 2000 MHz 
TO-8 CASCADABLE AMPLIFIER 

• LOW NOISE : < 3.5 dB (TVP.) 
• LOW VSWR : 1.5: 1 (TVP. ) 

Specifications" 

Characteristics Typical Guaranteed 
CO·SOoC _54°C _ +8SoC 

Frequency (Min.) '·2050 MHz 10-2000 MHz 10·2000 MHz 

Small Signal Gain (Min.) 11.5 dB 11.0 dB I O.5dB 

Gain Flatness (Max.) <±OA dB iO.7 dB ± l.O dB 

Noise Figu re (Max.) ~ 3.5dB 4.0dB 4.5dB 

Power Output 8t 1 dB Compression (Min.) -2.0 dBm - 4.0 dBIil -4.5dBm 

VSWR IMax.) 
Input 1.5: 1 2.0 :1 2.0 :1 
Outpu t 1.3: 1 2.0 :1 2.0:1 

DC Current (MilK.) at 15 Volts 9mA 11 rnA 12mA 

• Measured in a 5O-00m system at +15 Vdc Nomlnll i. 

Typicallntennodulation Perfonnance at 25° C 

Second Order Harmonic Intercept Point .................... t 15dBm (Typ.) 

Second Order Two Tone Intercept Point .....•.............. +10 dBm (TYP.) 

Third Order Two Tone Intercept Point ..• . ........... +9 dBm (TyP.) 

Absolute Maximum Ratings 

Storage Temperature ...... . ..............•. ... ...... - 62°C 10 +125°C 

Maximum Case Temperature ............... • .... .. ..... " " "". " " . 125°C 

Maximum DC Voltage " . " . " . . . . . . . . . . . . . ..... " .. +18 Volls 

Maximum Continuous RF Input Power .. . " " ..• •..• . • .. .. " " ... " . +13 dBm 

Ma)(imum Short Term RF Input Power ............ . ......... +50 Milliwalls 
11 Minu te Max.) 

Maximum Peak Power .... . ............••.................. 0.5 Watt 
(3 /Jsec Max.) 

"S" Series Burn·ln Temperatu re . (Case) . . . . . . . . . . . . . . . . . • . . . . . . . . . 125°C 

Weight approx irnille ly 2.0 grantS (0.07 oz.) 
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Typical Performance at 25°C 

Gain 

13 
+2S·C h. T_-54°C_ III 

";' 12 
z 
ell 
c:I 

10 
10 100 400 

Noise Figure 

III 

~ 

+8SoCJ 
8110 12110 1600 21100 

FREQUENCY'- MHz 

! 4 ~~::::::::::t=:::t:=l ~3 
~ 2 1/,1....L_....L __ ....L __ -1 __ --I __ --I 

S 10100 400 800 12110 1600 2000 
z FREQUENCY - MHz 

Power Output-

~ 4~--~--~--~--~--~ ." 

5 2~--~~-+---4_--~~~~ ... 
5 o~-i~~~=e*=~-;---i-~~~ o 
~-2~~~~.f-~~~~--~~--1 
~-4~~£l=_ __ L-__ ~~~1-__ ~ 

10 \110 4110 800 \200 
FREQUENCY - MHz 

• at 1 dB Gain Compression 

VSWR 

Intercept Point 

100 
FREQUENCY - MHz 

\6110 2000 

1000 2000 

EJ°r-ir~----,_----r_--~~~ 
CD 

";' 2S~--~--~-__ 4_~t--~--~ 
I-

~201-____ ~----+_~~~~~--#-~ 
~ 
SIS~--~--~~~~~ 
y 

: 10~~~~==~==~==~=_~~~~~ I- _. 

~ 5u-~s-~~~~~~~~~~--~ 
10 100 SOO 900 1300 1100 2100 

FREQUENCY. MHz 

Typical Automatic Test Data 

Vee = +15 V 

1 1'1: V V',AJII V'.,U? Witt 
I~"'" Itt 001' DB 

IUU. 1.1 1;1 10.;' 
c.1JU. 1.,' 1.1 10.9 
;sull. Ito,", 1.1 10.9 
4UU. l.e' I.U 10.9 
~UU. 1.:.3 1.U 10.9 
t>UU. I.;S 1.1 10.~ 
.·UU. 1.4 1.1 11.0 
UVU. 1.4 1.1.' 11.0 
')UU. 1.~ 1.3 11.1 

1UUU. 1.6 1.4 11.0 
!IUU. :.6 1.4 11.1 
!<'\JU. 1.<> 1.5 11.1 
1;SUU. · " 1.6 11.1 ... 
14UU. · 1 ,. 11 ... .. . .. 
1:.uu. 1 ..... 1. 4~ 11.4 
16W. 1.() .... -... 11.5 
llUU. 1.4 1.t> II.\) 
I"",. 1.4 :.s 10:.0 
I'JUU. 1.4 1.:J 14".:: 
iI.'UUU. 1.(' !. ;J lC:-.~ 
1:'1"". &:.1 1.4 11.<-
.. 1:uu. c:.~ ... 1C.;" 

Linear S'Parameters 

I~'\;V 1.)11 ~1 ~1~ '.-.".,.: 
t" .... "'" 1«; til..., IlfiC I1t<C ,<1-' 11K. 14'<V 

1UU. .11<> -1~.;: 3.44 I;"O.\) .14 •• ... 4 .U(o !::.u.l • 
~'\JU. IOU" .-(,(.' I 3.49 16Z.4 .14 "4.0 .~ :~.~. 

;;uu. .W ~·1 . .., 3.49 1~.1 .14 •· ... 6 .l~ 1l;'.4 
~\,.". .Il' "lIN. 4 3.~: 145.5 .14 "9.:..< ."""' W.O 
:.uu. .1'; -119.1 o.~ 1;);',-0 .14 -11.7 • UI,' -1.1.1.1 
WO. .1:"< -1:1"3.5 3.53 :~~.4 .14 -14.G .1)4 -~:3.: 

."''''. • It. "143.0 3.~ 11~.(. .14 -1;'.5 .07 "U4.U 
UVU. .1. -1<>1 • .;$ :J.:» 111. &:' .14 .... ... ·1.C:' ."' ... '-IO:S.~ 

~" .. u. .1'.4 ·"li'l.~ ;).60 !o<'.'- .14 - .. '4.1 ... , ... ··t,,'\,t.:.J 
!UVU. .":I:! !.':I.4 :J.5C. '.13.'- .14 ",'6 •• ' .1(, ··I:.JU ... • 
:.lUU. • i:'; !('1.<.' 3.5;' 0:3.5 .14 "~oJ.i: .11.1 1~:S.~ 
l"W. ..... .- 141.1.6 3.61 :-S.1 .14 •. :e-c:-.~ .. ,,'I ··lbO.') 
l~)IJU. .. -::. ::1c'.;) ;J.5e 66.;" .13 -~.I .f1'..J ! ... ~.t" 
14UU. .. ~ 11::>.4 3.61 St.. 6 .1;;1 -:{~' .. l: ... ~ :w.u 
::.uu. .c.'4 "I({. :t 3.;"0 46.9 .13 ··4u .. 5 •• 'f> !44.'.4 
:wo. .. ,~i: ;'t> .. :; :S.i4 :36.0 .13 • ... I.e .. -::. :~U.4 
l.UU. • It< 49.3 3.0;' ?S ... .14 ·-44.~" .~ .... : l.J.l! 
:lAIU. • It. 1::>.1 4.00 1 ... 9 .14 "'4',.4.9 .1') :U5.4 
1~4JU. • Ie". -.;;".~ 4.U .. ... 0 .15 ··St..4 .:::> !UI.:S 
.'UUU. .C:4 ··~1C'.6 4.0t" ',1(\.5 .15 ·-(,4.4 .Ie' l"'l.:J 
~lUU. • .i6 ·-I;SI.1 3.~ -:);".6 .15 -;"3.(. ... !~'"".u .. 'c."". .413 .. !(.4.1 3.~ '-5;4. '" .:4 "W.I •• 't> 1C".1' 
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WJ-A32 
100 TO 2000 MHz 
TO-8 CASCADABLE AMPLIFIER 

• LOW NOISE FIGURE : 3.5 dB (TYPI 
• HIGH THIRD ORDE R 1M: +32 dBm (TYPI 
• HIGH OUTPUT LEVE L: 15.0 dBm (TYPI 
• LOW VSWR: 1.5: 1 (TYP.I 
• GaA, FET DESIGN 

Specifications * 

Characteristics Typical 
Guaranteed 

0° - SO°C .540 _ +SSoC 

Frequency (Min.) 10 - 2000 MHz 100 - 2000 MHz 100 - 2000 MHz 

Small S ignal Gain IMin.) 10.0 dB g.OdS 8.5 dB 

Gain Fla tness (Max.) ±.3dB T.7 dB ±1.OdS 

Noise Figure (Max.) 3.5dB 4.0dB 4.S da 

Power Output a t 1 dB IS.OdSm 13.5dBm 13.0d8rn 
Compression (Min.) 

VSW R (Max,) Input /Output 1.5:1 1.8: 1 2.0 ;1 

DC Current (Max.) at 15 Volts 94 rnA 9SmA IOO mA 

· Meillllred In II SO-(jhm sy$lem II! +15 Vdc Nommal. 

Typical Intermodulation Performance at 25°C 

Second Order Harmonic Intercept Point .............. . ... +40 dBrn (Tvp.) 
Second Order Two Tone Intercept Point .... • ... ....••. . .. +38dBm (Typ.l 
Third Order Two Tone Intercept Point .. . . .... . •. .••• .. " +32 dBm (Typ.) 

Absolute Maximum Ratings 

Storage Temperature .. . . ...... . . ........ • • .... ...... ·62"C to 125"C 
Maxi mum Case Temperatu re . ... ..... . . . .. . . • ............ . ... lOO"C 
Maxim um DC Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 Volts 
Maximum Continuous RF Input Power ..... . .................. +13 dBm 
MaximUm Short Term R F Input Power (1 Minute Max.) ......... 50 MilliwilllS 
Maximum Peak Power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.5 Watt 

(3 pscc Max.) 

"s" Series Burn-In Temperature (Case) ....• • • • •••• .... ......... 100"C 

Weight apnroximiltcly 2.0 urilms m.07 Ol.) 
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Outline Drawings 

A32 

O'''£tlSION$ A~[ .N ' NOIU ~""Ll ""nl~St 
• .lOS 1.1 J I UNL(ISOTIf(II"",$( 5-'ICI"lD 

CA32 

D'''U'lIO><J'''~l 'Ii 'li04!~I"'LL' .. (nR$1 
• ~" I ... UNLESSOTIf{" .. ,n ?(CJTlUI 

' WJ-CA32 is standard WJ·A32 installed 
in miniature SMA connector housing 
and guaranteed over O°C \ 0 500e 
ternperatllre range. 
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Typical Performance at 25°C Typical Automatic Test Data 

Gail' 

Noise Figure 

~ 

~"I !:! 4.0 ... llllllllJ !li 3.0 ' 
~ 10 50 100 400 700 1000 1300 1600 19002200 

FREQUENCY - MHz 

Power Output· 

* at 1 dB Gain Compression 

VSWR 

~ :'~lm:1;F~q:l~ 
10 50 100 400 100 lOUD 1300 1600 190022110 

FREQUENCY - MHz 

Intercept Point 

Vcc=+15 Vdc 

FREQUENCY YIII. 
"HZ IN 

1118.8 1.1 
280.0 1.3 
300.0 1.2 
.00.0 1.2 
,oe.e 1.3 
saa.a 1.3 
700.8 1.3 
808.a I •• 
908.0 1.3 

1000.0 I.' 
1100.1'1 I •• 
1200.0 I •• 
1300.a 1.5 
1.08.0 I.' 
1500. a I •• 
1600.8 1.5 
1100.a 1.5 
1808.0 1.5 
1900.0 1.5 
2000.0 1.5 
2100.8 I •• 
2200.0 I •• 

Linear S-Parameters 

FREOUENCV ill 
"Hz nAG AHI; 

100.0 O.a55 I 
200.0 8.118 -6 
388.0 8.093 -2 
.88.8 0.111 3 
58B.8 0.113 0 
6BB.8 0.121 8 
780.0 8.101 2 
8BB.8 0.152 2 
988.8 8.1" -3 

100B.0 8.178 -16 
1100.0 0.173 -21 
1200.0 00177 -22 
1300.0 0.190 -27 
1000.0 0.170 -28 
1500.0 0.182 -.8 
1600.0 0.195 -52 
1700.0 8.210 -60 
1808.0 0.210 -81 
1900.8 0.208 -93 
2008.0 0.185 -117 
2100.0 0.177 -1.8 
~20e.o 0.183 -I" 

YSIIR GAIN 
OUT D. 

1.5 9.9 
I •• 10.2 
I •• 11'1.2 
I •• le.1 
I.' le.1 
I •• 18.11 
1.3 10.11 
I •• 18.1 
1.5 10.8 
1.3 10.8 
I •• liI.a 
I •• la.8 
I •• 10.1 
1.5 18.8 
1.5 18.8 
I.' 18.2 
1.3 18.2 
1.0 18 •• 
1.2 18.6 
1.2 10.5 
1.3 10.5 
I.. 10.5 

S21 SI2 
"AI; ANC "AI; ANI; 

3.13 115 0.08 -15 
3.2. 162 0.11 -13 
3.20 152 8.18 -28 
3.20 1.0 8.11 -'8 
3.28 133 8.11 -21 
3.16 126 a.12 -33 
3.16 lIS 0.12 -38 
3.28 185 0.12 -55 
3.16 95 0.12 -52 
3.16 8_ 0.12 -55 
3.16 n 0012 -72 
3.16 68 0.12 -67 
3.20 ~ O. t2 -17 

3. " ... 0.11 -87 

3. " 38 8.12 -95 
3.20 U 0.13 -98 
3.2. 22 0.13 -la7 
3.31 18 0.13 -110 
3.39 0 0.1' -111 
3.35 -10 0.13 -132 
3.35 -22 0.13 -138 
3.35 -33 0.1' '1<8 

522 
HAl; AMI; 

0.21'15 IS7 
1'1.167 157 
8.165 151 
8.158 U9 
0.190 138 
0.182 129 
8.146 12. 
0.159 182 
0.199 98 
B.IO. 8. 
8.160 81 
0.191 18 
0.117 " 0.193 ,. 
11.185 'I 
0.152 53 
0.100 .2 
a.153 39 
0.184 22 
0.072 -22 
0.138 -39 
e.l65 -31 
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WJ-A33 
10 TO 2000 MHz 
TO-8 CASCADABLE AMPLIFIER 

• NEW LOWER NOISE : 4.5dB (TYP.I 
• +3 dBm OUTPUT LEVEL ITYP. I 
• WIDE POWER SUPPLY RANGE 

+8 TO +15 VOLTS 

Specifications· 

Characte rist ics 

Frequ ency (Min.' 

Small Signal Gain (Min,) 

Gain Flatness (Max.) 
500·2000 MHz 
10·2000 MHz 

Noise Figu re (Max.) 

Power Output a t 1 dB Compression (M in.) 

VSWR (Max ,) Input/Output 

DC Current (Max,) at 15 Volts 

Typical 

' ·2050 MHz 

9.5dS 

< ±O.3 dB 
< ±O.5d8 

4.5dB 

+3.0 dBm 

< 1.7: 1 

14mA 

"Me;l5I,1feO In a 50·ohm system lit +15 Vdc Nominill. 

Guaranteed 
0° ·50°C _54°C - +8SoC 

10·2000 MHz 10·2000 MHz 

8.5dB B.OdS 

±O.6 dB ±O.8 dB 
iO.S dB ±1.0 dB 

5.5dB 6.0dS 

+2.0 dBm +2.0 dam 

2.0: 1 2.2 :1 

16 rnA 17 rnA 

Typicallntennodulation Pe rfonnance at 25° C 

Second Order Harmonic Intercept Point 

Second Order Two Tone Intercept Point . ~ .. . .. ... . 

Third Order Two Tone Intercept Point . . . . . . •.... 

Absolute Maximum Ratings 

Storage Temperature .. .... .. . 

.. . +28 dBm (Tvp.) 

. ... +22 dBrn (Typ.) 

. ... +15dBrn (Typ.) 

Max imum Case Tempe ratu re ............... • • .. . . . ........ . . .. 125°C 

Maximum DC Voltage . ... +20 Volts 

Max imum Continuous RF In put Power . . ... .. . .• . •. ••. .. ... ... . +13 dBm 

Maximum Short Term RF Input Power . 

Maximum Peak Power 

. . . +50 Mill iwatt 
(t Minule Max.) 

. ..•• .. • • ••.. ' . . ... .. . 0.5 Wall 
(3 .usee Max.l 

"S" Series Bu rn· ln Temperature (Case I ... .. . ..•.. • •. .. ........... 125°C 

Weigh t approximalely 2 .0 grams (0.07 oz.l 
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Outline D rawings 

A33 

01&5 ", 0015 

'"'' 
.... , 

0.018.(1.002 (0.(5) DtA. 

""" 
O.XJ:I.: 0010 

UA.8.C 

"""'."" 

CA33 

O""IIIPONS AU II. INOoEI I" ' Lu .. nus, 
•. CIOt\.l)) U~LU'H"~'R·."\S[ ~<;O" EO 

O'WO.S,!lJOS A~I m IIICHU ,waL'''''[llll 
• 015UII IINLlU01>1I "'''st ~CI"UI 
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Typical Performance at 2 5 °C 

Gain 

i':w 
1m I'" IIIIJ) IJXI m:o 
•• 

Noise Figure 

Power Output" 

:r+-I·l . • 

'ilt .. i I 
" . . ~ :'XI 1(0 1(1) !II) 1100 

1~!O\lI..~CV ' I.I.ItI 

' . I d GI .. C""fte$~ 

VSWR 

.4" 

• • • 

Typical Automatic Test Data 

Vee = 15 V 

.. ~£(> . ~ .. ,., . G/lJlt .'" lit ( ",IT N 

1l00. L' • •• I{!. os 
"". ••• 1.0 !O.~ ""' . ••• ,., :\1.4 
'00. ,., ,., : .... 4 

~"., . !.I I •• ~ !{!.4 
~(., . I. >! 1. ;1 10.1 
.w. ! • .:> , .' 1(;.(1 
000. !." '. ' !(!. O 
..... '0. I. .": L' <:'.-:> 

'000. .. , I."' .... 11 
11(<0. 1 . , I.'· <'.0 
:.::ro. !. ~ I.~ " . ~ 
: lI.'I) . 1. := , .. '. . -
1400. ! . , , .. r •• ~ 

:,:".('10.'. ! . } 1. · . .... Il ,'((I. I .: 1. :' ".' ::00. · . • • < :. Il ~.!> 
1(:(00. · . 1. ~ ' . ... 
! ~"l. :." ,. < ., ."". :.~ .. :-; ., 
.!:"'<I . .. : : . 4 C. 1l 

Linear S'Parametcn 

H"((> ' " "" ~· I '" ~.::.:: .. ., lifo(, ....... .. " ".1(. ,.y, r'I(", .. " ". 
1((1. · C' I 1 ........ 8 ~ . " I~~." ." "2. r ." I H. '; 
~(l . .if. - 0" .0 ::l". :W Io;(,. (l ." . (I . e ."" "'~' . I X_'. .'" ·;"fl. " :t .X1 14). 4 ." - 14.~ .~ !'~. C 
" (\(1 . . " -~.I . :; ' .'1 13(1 . .. .1" - e l. (> . (l~ , .... 
~o( •• .,l~ -c .... :< ) .JI.l !l 9. ~ ." -zc.O ." u ... ~ 
.... XJ . .. " .. 1tl~ . (l ; . ~ I 1(l'!;. J · I ' - :t4 . ~· .1 ':: L' 
:'01. •• • • "<) " 1(." .... ) . 1:' ? 1. 8 . 1) _40 .4 .1:; -':'i.t: "'_. ." - 11 :' .(1 ~ . 1 9 ~e..<, ." -~~.tl . 1:' -20.:' "". · 1\' - IJI.l.? ::.1 3 ':'4. :' ." ~5-> . f. ." -)1. 4 

IC ... ",. . 1: - 1,?!'.<' ) .10 151. i! · , .) -!5?O .J? - 41l."" 
1 100. ." - HO. !'O ' .00 )~.e · " -U.? .<'1 -~.~ 
1,,('(1. ." - IS>. I ' .;:10; '::".!I . 1: -~3 . " ." -U. I 
1 X(l. ." - H O. I .::.~ 1:: . 2 " """ I . .. .U -7:' . os 
1"00. .1 3 - 16?<) ' .O":"J -i' .(l ." -e~., . 2J -~. ? 
, <00. .1 ':: l:-S. ~ :: . 07 - I:'. " • Ie -95. I .N - 10:' ... 
I~OO. .'" 1~. 8 ) . 1':- - J:Z. S ." - IN. £' ." - lI S .7 
1700. .'" 1.l? 8 J. I .? -4e. ) ." - IIO • .? • .":8 -I)). :: 
11:00. .« U . .:: ). \ ~ -i.S. 1 ." - 119 .::'- .r. - 14':' .1 
I ~. ." 0.':' ) . 10 -u.~ ." - \ <:9. 2 ." - u. , . ~ = . .J? - I~. l ) .o.? - 100.0:- ." - I~O.O .,. -1:-1. 1 
ZIOO. . '" .... !'O.:' 2. ~ .. - 1". 4 ." - 1'54. Z ." I i-:-• .? 
"\"0. ... ·'7.9 .,.. 45 -: !(l. ~ ." -1";"0.7 . ., I~.) 
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WJ-A33-1 
2 TO 2400 MHz 
TO-S CASCADABLE AMPLIFIER 

• ULTRA WIDE BANDWIDTH : 
1 · 2600 MHz (TYP.) 

• MEDIUM OUTPUT LEVEL : +6 dBm (TYP.I 

Specifications .. 

Guaranteed 
Characteristics Typical o· . SOOC 

Frequency (Min.) 1 · 2600 MHz 2 ~ 2<100 MHz 

Small Si!lnal Gain (Min.) 9,0 dB 8.2d8 

Gain Flatness (Max.) ±.4 dB ±.6dB 

Noise Figure (Max.) 
10 - 1500 MHz 4.0dS S.O d B 
10 - 2400 MHz 4.5 dB 5.8d8 

Power Output at 1 dB 
Compression (M in.) 6.0 dBm 4.5 dBm 

VSW R (Max.) 
Input <1.6 .1 1.9 1 

Output <1.4 " 1.8 1 

DC Current (Max.) at +15 Volts 19 rnA 21 rnA 

·Mea~ured In II 50-ohm synem al + 15 Vdc Nomme!. 

Typical Intermodulation Performance at 25°C 

Second Order Harmonic Intercept Point ... . . ............ . . 
Second Order Two Tone Intercept Point .................. . 

Third Order Two Tone Intercept Point ....... •• ••• •• . ..... 

Absolute Maximum Ratings 

.540 _ +8SoC 

2·2400 MHz 

7.8 dB 

±.8 dB 

5.5dB 
6.3dB 

4.0dBm 

2.0 :1 

2.0 :1 

23 rnA 

+35 dBm (Typ.) 
+29 dBm (Typ.l 
+19 dBm (Typ.) 

Storage Temperature .................. • • •• ..•.. . . .... ·62
c
C to 125

c
C 

Maximum Case Temperaturo ..............•••• • .••..... ....... 125°C 
Maximum DC Voltage ........................... . . .. ..... +20 Volts 
Maximum Continuous RF Input Power ............. .... ..... .. . +13 dBm 
Maximum Short Term RF Input Power (1 Minute Max,) .... • .. ... +50 Milliwatts 
Maximum Peak Power ..... . ............ . . ••. ........ . 5Wan 

(3 1J.Sec Max,) 

"5" Series Burn· ln Temperature (Caso) . . ... . ........ • •• ... .. .. . .. 125
c
C 

Weight appfoxirmltel y 2.0 grains (0.07 oz. ) 

96 

Outline Drawings 

A33·' 

CA33-1 

,,11'" '~StOl.:s AU ,~ """($IUIUt .. nu~, 
,.DO!; I lJIUI<<l~O",[_ .. ·LSt?t~, 1f.0 

O '''U4'O''S ~~t I~ ".C>OLSII"CC t"'O[~I' 
, O" "~I "',"~ 0)1 """"'11 ;t'f~" ,10 

·",~nl._ ..... ~· I>l'I I """"~·""''''''~'_'''''' ~, ... t ___ .", ,, ~<_ .. _._,._(l._'T' '''''' ~'''''4' 
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Typical Performance at 25°C Typical Automatic Test Data 

Gain 
II~----~------r-----~------' 

+25°C:t.-__ _ 
'" 10 ... 

8UI0------10~0----~9~00~--~17~00~--~2~~ 

FREQUENCV· MHl 

Noise Figure 

'" 6r---~----~~----~-----~ 

i:lr,~~~~~t-----t----1 
10 

Power Output· 
EIO 

'" ... , 

900 
FREQUENCV· MHl 

~ 8~------~~~~ 
c.. 
~ 
o 
a: 

1700 2500 

~ 4~ ______ ~~ ______ ~~ ____ ~~ ____ -=~ 
~ 10 1110 SOD 17110 25UO 

FREQUENCV· MHl 

* at 1 dB Gain Compression 

VSWR 
2.0,...------r------..---"T'"""--....... 

1.51------+----+---"~-+-__l.._---.I 

~ 
> 1.0~lo:===:!11I:::0=:::::-4"::"'""-~*=..::.~d 

FREQUENCV· MHl 

I ntermodulation 
60 

2ND ""'!..c~ ~ 

// 

10 
10 

---- ,.,/ - '"\.,. 2NQ OROER-
TW?TONE 

~RO OROER TWO.}ONE 

100 900 1700 2500 
FREQUENCV· MHl 

Vee =+15 Vde 
,.rourNCY YI'" v$",R 

"NZ IH out 
lIe.e 1.1 1.1 
2DO.I I.~ 1.2 
aDe.e 1.2 1.1 
4GG.G I.~ 1.2 
see.e I.~ 1.2 
600.0 I.~ 1.2 
?ee.e 1.4 1.2 
'.0.8 1.4 1.3 
'.1.8 1.4 1.3 
.. ee.e I.S I •• 
1100.8 I.S I •• 
laOl.o I.S I •• 
uel •• I.' I.' 
"OO.D I.S I.' 
15GO.D I.' I.S 
16GO.D I.' I.S 
1711e.o I.' I.' 
liDO. 0 1.5 I.' 
Itoe.e I.S 1.3 
Z8i1i1.0 1.0 1.2 
2110 •• I.) 1.1 
nee •• I.a 1.1 
23ee.1I 1.1 1.3 
a.eo.' I.a I.S 
25ee.D 1.0 1.6 
a600.e 1.4 I.e 

Linear S·Parameters 
,I[CU(NCY III 

"HI "Al; ANl; 

IGe.e 1.042 I~ 

200.0 e.1I2 -31 
3ee.e 8.101 -S8 
480.8 0.123 -,. 
soo.e G.130 -78 
68e.8 8.132 ·0' 
711.0 e.'" -" 88G.O •• 168 -110 
98e.8 1.17' -12'4 

1000.8 0.:10 -127 
1100.0 '.289 -13~ 

1200.' •• aoe -J4~ 

13~~. ~ •. :29 -151 
100~.0 e.211 -169 
"00.0 C.239 -177 
1500.0 1.2'3 17' 
l7el.e G.227 168 
1800.0 1.213 15' 
1900.0 •• It, 138 
2e08.D G.I17 117 
aaeo.o f.I4' u 
2an.O .. "" 79 
aJt~ •• .... 7 u 
2400.0 '.II~ -)1 
aSlo.' G.ISO -00 
a"o.' f.176 -,-

Vee=+12 Vde 
'REQUENCY VSwA Y$WR 

"HZ I. CUT 

loo.e 1.2 1.1 
200.8 I.' 1.2 
)00.1 1.3 1.1 
008.0 1.0 I.: 
'00.0 1.0 1.2 
68e.I 1.0 I.: 
10e.e I.S 1.3 
000.0 I.' 1.3 
'".0 I.' 1.3 
lIe~.e 1.7 1.0 
lIee.~ 1.6 1.0 
120e.e 1.6 1.4 
l3eo.~ 1.1 I.' 
1400.1 1.6 1.0 
lSoo.e 1.7 I.' 
1518.0 1.7 1.0 
1710.1 1.7 1.0 
leoo.o 1.5 1.3 
1900.1 1.6 1.3 
2GOO.O 1.5 1.2 
allo.I 1.0 I.a 
2210.1 1.3 1.2 
2)".1 1.3 1.0 
zoee.I 1.0 1.7 
2500.e I.S 1.8 
2611.0 1.6 1.9 

Linear S-Parameters 
'RE;U[NCY III "H, ""' AHl; 

lee.o 0.080 -I 
2eo.o 8. "7 -29 
300.0 e. '47 -57 
,ol.e I.'" -" '00.0 1.169 -79 
'00.0 I.l7a -ee 
708.' 0.le9 -1113 
80'.0 0.205 -II' 
'00.0 8.:ee -128 

looo.e 8.2SO -132 
1100.0 e.236 "'143 
1200.0 O.:U -IS. 
1300.0 0.2S' -u, 
... ae.e 0.241 -177 
15eo.o e.26' 176 
uIo.e 0.266 176 
1700.0 e.l,a 158 
1808.0 0.Z41 14) 
11~0.8 8.Z2' 127 
.OilO.Q O.lll uo 
:I~O.O 0.182 77 
.:~.., •• e 8.1'6 '8 
.NO.iI e.1I9 ., 
:. ... 0.8 G.Ut -26 
.,eo.e e.:n -.. 
''''''''.a •• l31 ·.3 

C.fUN 
DJ 

e.9 '.7 8.' '.7 
•• 6 
'.6 
'.6 
•• s 
•• S 
'.3 
'.S 
'.S 
••• 
'.0 
•• J 
i.o 
•• 4 
'.S 
'.S 
'.D 
'.1 
9.1 
,.~ 

'.1 .. , 
'.7 

121 S12 
""l; "..c; "A' AKl; 

a.19 u. •• 11 -6 
a.7: IS' 8.11 -IS 
2.15 101 e.n -a, 
2.72 121 e.17 -32 
2.69 111 e.l7 -00 
2.&9 186 •• 17 -., 
a.69 9Z 8.17 -Sl 
a.56 " 8.17 -60 
a.56 6' 0.17 -71 
a.co $I .. " -7S 
a." oa 1.17 -n 
a.If a. •• 17 -92 
a.53 10 0.17 -18a 
a.n , 8.:107 -Ul 
a.6e -12 e.l~ -119 
a.63 -24 0.17 -12$ 
2.n -31 0.17 -u: 
2.66 -'0 f.17 -103 
a.56 -63 f.17 -IS' 
2.75 -17 f.1S -164 
a.as -'0 •• 19 -170 
a.'5 -18' '.19 177 
2.'2 -us .. ., IU 
2." -14' .. ., 149 
2.79 -"I '.19 nil 
2.7a -I" '.18 -1Z8 

'~I. 
Dt 

'.2 
7.' II.' 
7.9 
7.9 

••• 7.9 
'.8 
1.9 
7.7 
7.' 
~.O 
7.' 
7.9 
7.' 
7.9 
7. , 
I.e 
e.1 
e.' 
e.1 
e.7 
1.1 
e.s 
1.2 
I •• 

$21 lIZ 
KA' "., "Al; • ."l; 

2.57 '" e.17 -S 
2.'" 152 1.17 -16 
2.51 I" 1.17 -a6 
a." 121 e.le -3: 
2.'. 116 0.17 -_2 
2." 100 e.17 -os 
2." 89 0.17 -,. :." 7S 8.17 -60 
2. '8 " 0.17 -70 
a • ., 51 G.17 -77 
2.4~ " 0.18 -83 
2." a. 8.18 -It 
~. 4' II 8.17 -'9 
2.4, 0 0.18 -III 
2.4, -16 O.I~ -I:' 
2. '8 -ae 0017 -I.' 
2.4' -'1 0.1& ... 11: 
:. ,. -S. 8 . .,. -I": 
2. ,. -" OolS -". 
Z. " -liZ 0.20 -1'8 
2 .... , -n 0.:0 -171 
2.72 -ut I.:e 171 
2.7' -Ill 8.21 U2 
l." -15. e.2' 101 
l.S? -u, 8.21 In 
2." 173 .. ., IU 

522 
1tAl; " .. l; 

0.930 6~ 

•• e~o ·1~ 
8.B4Q -30 
0.871 -.. 
8.0" -5' 
0.081 -53 
0.10' -" e.l32 -7) 
8.12' -" •• I~I -99 
•• 166 -110 
e.16' -U· 
e.17~ "':12· 
e.ltl -1:9 
e.I~3 -137 
e.l9~ -u' 
0.183 -161 
0.1'54 ,,17': 
e.137 17' 
O'IS~ 157 
e.e67 100 0.,,,.: 03 
'.129 -II 
o.al8 -31 
0.244 -lIS 
I.a83 -51 

$~2 
KAC .... , 

0.03" 47 
a.a~1 -:, 
0.0'8 -39 
&.08' -so 
O.IU -n 
0.0': -u 
8.114 -., 
e.l4o -01 
0.12' -87 
8.I:"'l -107 
1.170 .. 121 
0.100 -126 
0.167 -IlS 
0.1:'3 '"'140 
1.179 -1·8 
0.115 -15. 
8.160 -I~:r 

8.13' 1:'1 
00112 I" 
8.0dt U7 
9.090 " 0.e'9 21 

e. '"' -17 
e.209 -19 

97 8.27' -57 
8.112 -71 
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WJ-A34 
100 TO 2000 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH GAIN - TWO STAGES: 
16 dB (TYP. ! 

• ULTRA LOW PHASE OEVIATION 
FROM LI NEAR ITY : < ±3·: 
500·2000 MHz 

• LOW VSW R : < 1.5:1 (TYP.! 
• MEDIUM LEV EL OUTPUT: +7 dBm 

(TYP.! 
• EXCE LLENT GAIN BLOCK 

Speci'ications* 

Characteristics Typical Guaranteed 
OO·SOoC _54° C _ +8SoC 

Frequency !Min.) 30-2 100 MHz 100-2000 MHz 100-2000 MHz 

Small Signal Gain (Min.) 16.0dS 15.0 dB IIl .OdS 

Gain Fl atness (Max.) < ±O.S dB fO.7 dB ±1.0dB 

Noise Figure (Max.) 5.5dB 6.5dB 7.0d8 

Power Output at 1 dB 
Compression (M in.) +7 dBm +6 d8m +5dBrn 

VSWR (Max.) Inpu tJOutput < 1.5 :1 1.9 : , 2.0 :1 

DC Current (Max.) at 15 Volts 35 filA 39mA 41 rnA 

' Measured in a !)().ohm system li t + 15 Vdc Nominill. 

Typicallntermodulation Performance at 25°C 
Second Order Harmonic Intercept Point . ..... ... ....... ... . +46 dBrn (Typ.) 

Second Order Two Tone Intercept Point .... _ • • .• •.• . • . .... . +42 d Brn (Typ.) 

Third Order Two Tone Intercept Point ......• _ .. _ . ___ . ..... +1 a dBm (Typ.l 

Absolute Maximum Ratings 
Storage Temperature ... ... .... _ ... ..... ... . ..... _ ... -62°C to +12SoC 

Maximum Case Temperature . _ ....... ... . _ . .. _ . . . . . ...... ... 12SoC 

Maximum DC Voltage . . .... ...... _ .. . . __ _ • _ .•• ••. ....... . +20 Volts 

Maximum Continuous RF Input Power .....•.. _ •..•••• __ ....... +I OdBrn 

Maximum Short Term Input power .... . .... . . . _ •. . _ .. .... _ . +50 Milliwatts 
(1 Minute Max.l 

Maximum Peak Power ..... . .. .. ..... . _ . _ __ • .. •• _ . .. . . _ .. .. 0.5 Watt 
(3 jJSCC Max.) 

"S" Ser ies Burn-In Temperatu re (Case) .... •..•• • .. .. .•.... . ...... 125°C 

Weight approxima te ly 2.0 grams (0.07 02.) 

98 

Oudine Drawings 
A34 

CA34 

DlMUlSICNS ARE IN 'NOl15 (MI LLl"' ET[ ~S' 
J DDS (. IJI U NlWOTIIEIIWI~SI'EClfl[D 

D~"lUSIC ';S AIII I"I"aUSl", llL' '''''UISi 
, 01$l#l Uh'UM01"E R·"I$l.$>lClOl [ O 

·w.c.o,.. "~_", • ..,. _ .. _.,... ,,,",.--_ ... , 
.. ~ .. __ .. ~.'C"""C'_'''~'''''' ... ~1 .... . "'" ..... ,' .... 
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Typical Performance at 25°C Typical Automatic Test Data 

Gain 
Vee =12V vee = 15V 

rl'1:(! VSUP. ~lP. CIt:r. n'[(1 If.;UP l~lP. U"tHt 

Ir 
.wc-k I1IC IH OUT DD lit: IN OUT liD 

100 •. t.e 1.1 16.~ 100. :.~ I.I 1(,.6 - +25"t, 

'-f--

iSH 
,;, 16 

~ 
IS 

20 100 zoo 4DO 600 BOO 11m lZOO I'll! 1600 JaDO ZDOO 

~OO. 1.2 1.1 16.1 .. '00. :.~ .. ~ 1(·.5 
:300. 1. i! 1.1 16.1 'JOG. I.e · . 1(". 'j : ... 
400. I.e 1.1 IG.1 400. 1.~ · . 1(..(. oil. 

'500. 1.3 1.2 :6.1 '300. l.c L2 !(~. 5 
GOO. 1.3 1.2 16.0:- (.00. 1.:3 · ~ 1( .• (· ... .,.J 

:'00. 1.3 1.3 IG.Z '0'00. 1.3 1.3 1(·.(· 
000. 1.4 1.4 16.1 000. : .. ..l 1.4 !~.5 
')00. 1.4 1.4 15.~ '..~. 1.4 1.5 !.r .• ~ 

FREQUENCY· MHz 1000. 1.4 1.5 15.0 1000. 1.4 I.S %6.C 
1100. 1.5 1.5 15.0 ::00. 1.4 I. (. !G.l 
liWO. 1.5 1.5 IS.C. I roo. 1.4 1. C. IG.l' 

Noise Figure 
1300. 1.5 1.5 15.:" ::00. :.5 :.c. :(..0 
1400. 1.5 1.5 15.;' :400. :.4 1.5 :~. : 
1500. 1.5 1.4 15.;" 1500 .. 1.4 1..5 :(..0 

III 

H:l I I I ±ffit1 i • 100 zoo 400 600 BOO 11m lZOO I'll! 1600 IBOO 2ODO 
FREQUENCY· MHz 

lWO. 1.5 1.4 15.;' :<.00. 1.4 1.4 :c..0 
1 :'00. 1.5 1.3 15.;' ::-00. 1.4 1.4 16.0 
lCOO. 1.5 1.2 15.0 : coo. 1.4 :.3 1(,.1 
1900. 1.5 1.2 15.;" !~'OO. 1.4 : .. :~ 1(·.1 
moo. 1.6- l.i! 15.9 COOO. 1.5 1 .. 3 :Go.~ 
2100. 1.9 1. :J 16.1 ~!OO. ' ~ 1.,' :6.5 •• 1 

Linear S-Parameters, Vee '" 15 V 
Power Output· n·tC! ~.1 J ~.~~: 'J~Z: • c"' ..... . ' ...... 

tnt;: linG flIi(; nfl(; "triC tt .. tC filt(; 11J"t(; fill';; 

\~ISV /" -f-l 
100 .. .00 "S7.::: ( ... ;"';i "-:-' .. \ .CI.) 2:. : .(0(. :;~'. : 
'::00. .0;" ,-46. ~: 'j..(.(1 "':.~ • (I' "f~ •• 1,.1 .O~l .... :: • ..:t 
:000. .0;' ··~.(,.O ( .. (.;' .. ~(t. ~: .V3 ":5. ! .')'!I ;:~ .. "S 
"00. .00 ·-Sl.G .:..;'.) .. :xt. :.: .OJ "~r:.~ .(';' (10.4 

\~I2V /' ~.(to. .. 'T(.,).4 ':'.:-0 "~:O." .D:: ··~f!1 ~ ,1,1":. '~':. ~. I •• 
roo. , :~ .. 7i: .. ~ ( .• ;"".1 ..: (':-1 : .(·0 .. ::;-.~ .. .... ' 

~ 
,/ :"\'0. .:J •. ;"-1.:: ( .. ;';' ··1~.4 .03 _...1);.;- .~ '--:: . ..: ••• 1 

00( •• • !(. .. (:.:..(: ..:, . .;.~ ··!0I).0 .0) .-~.: .- ~.= .. ',~ 
~<OO. .:t:, --');".: ('I~') ..!~.~ .0) '~.('.:- .:~ .1-'::.:-

• 10 100 ZOO.:oo 600 BOO 11m lZDO If.OO I6DO IBOO 2ODO 
FREQUENCY· MHz 

11M). ,- '-:001.5 ( ••• t~ :;';'.0 .(1) ··(.C.O '" '" -.~. " .... 
:100. .!t< --:1':-.;- (..~ :~.c .. l .0:) ·-:-:-.0 .. <W.' ~~ .. 
:':-00. .19 --!~.r. ( .• J: ::;').~ .. 0:: .. r:s.~ .~~ ::: .. ) 
:::00. .!~ ·-!44.':' rj. ;)1 :<:0.5 ,~ "~·3.S .~. ".:: 

"at , dB Gam CcIrnpIession : .. 00. .lC ·-:59.0 (" :x. :re.(· ,(,~ ··!O~.s .•. "";.:: 
:~ooo. .1~ ··1;"'S. (. (~. ~~ Col.~ ,,(,~ "!10.~ .. :-:' ":('. , 
:'.00. .- ::-0.1 (·.i!9 (.'j.~ .('t~ .. : :~ .. :" · : (: ":::.": d, 

VSWR 
:;'00. .10 :~.:t.lo (,.J3 .l5.~ .O~ ":29.1 • !!. 005tl.5 
:000. .~ :~1.:' .:.. ·11 ~.~ ..O~ ··::'U.c. .. !4 ··(.t1 .. : . " 
:~<'CI. ,I;' :(IS.~ ( .• 3;' ':. • .1 .. O~ "!4(J,O .:~ "-:-!.:: 

~ ::ltL I I .~-!:t B 
~. .l~ ;,,(·.5 ( .• 019 ··16.Z .(.3 ·-15;".(-1 .. 14 .. ! 101. :-
~100. .~(. ~3.S (~ .. ;'0 "·11.9 .O~ ·-!69.~ .~ ":'.:.0 · .wl 

~roo. .:l:' ,1.(' 6.:tG "(·6.0 .(t~ "·1;"C.;" .1(, ··lG('.~ 

100 zoo 4DO 6DO BOO !em lZDO 1400 I6DO I8DO 2ODO 
FR£QUENCY • MHz 
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WJ-A34-1 
1.5 TO 2.3 6Hz 
TO-S CASCADABLE AMPLIFIER 

• HIGH GAIN - TWO STAGES: 
14.5 dB (TYP.I 

• LOW PHASE DEV IAT ION FROM 
LINEARITY: < ±3.0·, 1500-2300 
MHz, 

• MEDIUM LEVEL OUTPUT: +8 dBm 
(TYP.I 

• ULTRA WIDE TYPICAL 
BANDWIDTH : 0.1 TO 2.4 GHz 

Specifications '" 

Characteristics Typical Guaranteed 
OD-50°C _54°C _ +8SoC 

Frequency (Min.) 0.1 -2.4 GHz 1.5-2.3 GHz 1.5-2.3 GHz 

Small Signal Gain (Min.) 14.5dB 13.7dB 12.5 dB 

Gain Flatness (Max.) to.3 dB ±0.6 dB to.S dB 

Noise Figu re (Max.) 5.7 dB 6.adS 7.3dB 

Power Output at 1 dB Compression (Min.) +8,0 dBm +6.5dBm +6.0 dBm 

VSWR (Max.l lnput/Output 1.6 : 1 2.0 : 1 2.0:1 

nc Current (Max,) at 15 Volts 34 rnA 38mA 40mA 

" Measured In e 50-ohm system &I +15 Vdc: Nominol. 

Typica llntermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ..... 

Second Order Two Tone Inte rcept Point .. ... • . 

.. . . +45 dBm (Typ.) 

. . ....... _ +41 dBrn (Typ.) 

Third Order Two Tone Intercept Point .. .... • .. •. ___ . • ..... +20 d Bm (Typ.) 

Abs olu te Maximum Ratings 

Storage Temperature ....... . 

Maximum Case Temperature . .. . 

Maximum DC Voltage ...... .. . 

Maximum Continuous RF Input Power . . 

Maximum Short Term RF Input Power .. 

Maxi mum Peak Power ..... . 

... .... .. . . 125°C 

.. .. . ... .. +20 VOIIS 

. " ' .. -_ . . -... . . +10 dBIll 

. . . • . . . ..... • .. ... . +50 MilliwiJllS 
(1 Minute Max.) 

"S" Series Burn-In Temperature (Case) ........ .. .. , . .. ... . 

..... 0.5 W<ltt 
(3 !JSCC Max .) 

... ... 125"C 

Weight approximately 2.0 grams (0.07 0%.) 

100 

Outline Drawings 

A34· ' 

o ,"'o'$'ml$ ARE IN ,I/CHES ' '' 'LLI ... n[nSI 
I .oos 1.131 UNlESS OTI/ERWlse !,P[C" 'E (l 

CA34·' 

5:1,·i 1 t!~f:. 
~ [~n;':." ..,.~-i"t~=rl Tel ."" .•• 

0.310 I~PUT SMA JIoCK (n: .... J,U) (II.~') 
(1.81) (2) I'\ACtS 0.~60 

0.0160 -'- 0.010 j(.t II! 6-11) 
MOUHlINll 111.6.11" 0.25) 
SURfACl 0.180 J, MOilNIIHG IIOLE t (', 51) ' 1 2-lo6UNC·18XO. I~D((P 

I 
lMREAOf.O INSERT 

,,~. ~~'j 7 1'1 FUe[S 
0.810 ,, 0.010J I 0320'0010 
(XI.51 ... 0.251 o.k 0.2!>1l _ (8,12 :; 0:25) 

(2." ) (5.3S1 

OIU(NSIO' ;$ .. RE m mons l'-Ulll"U(~SI 
, .0. 5 !.llli U"lESS OTHEAWIl'£ $I'(" f, £O 

'~ Jc.uoJ~ "_"J""J""_"'_""' _"''''''''''''' _ .. _crc .. .... c _ _ • • _ s.. c.o..-'_, _ _ .... 
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Typical Perfonaance at 25°C Typical Automatic Test Data 

Gain 

16 
c~.s.... -- ;,Z) c 

L ISC 

I 
I2L~ U 1.1 La 19 2.0 2.1 2.l t.) U 

FREQU(KCY • Gill 

Noise Figure 

~ 

I 6 

~ ~~~~~-+--t-~ 

~ 4~~~~~~~L-~~~~~~ 
.16 1.4 1.6 

FREQUENCY - GHI 

Power Output* 

10 

• ~V, .......--
'S ........ ... 
~ ,/"" 

........ 
"""" \'IlV 

I 

.. 6 

~ 
~ 

1.0 1.2 1.4 U 1.8 2.0 2.2 2.4 
Ff«OUEKCY - GHI 

'111 dIl ~In COIIIjI,nsion 

Third Order Two Tone Intercept Point 

a 
1:1 '21.0....---------------.-------------. 

1:::I~~=cc=·'~~=y==~:::::::t=----_d~-~-------~1 
:: IliiI 2!D) 2G 
~ FA[QUlHCY'MHI 

Vee = 12V Vee = 15V 
I'l(' 

!III:': 

!I)(t. 

.:00. 
:::~'O. 
,~(I(I. 

~iO(I. 
• ;.(1(1. 
;(,1(1. 
~l(I(t. 

'_00. 
:('1)0. 
! l(tO. 
: "'(!(t. 
1 :)(1\). 
:,:(10. 
!e,oo. 
1(,00. 
! ;"(10. 
HJIJO. 
: ')0(1. 
.':(U)O. 
2100. 
2200. 
2:J00. 
2400. 
2500. 

, ~;\.Jr~ 
111 

, . 
.:. .. ~ 
1.2 · " ~ .~ · ., ;, .. <J 

• 0') .: ..... 
1.3 · . : .... · -, .; . ..;,. 
:.4 

! .4 
1.4 
1.4-
1.4 
1.S 
! .. :5 
! .. 5 
! .. 5 
! .. 5 
! .. ( .. · .• .. , 
1.9 
Z .. :J 

1.IS~lf: 
Oll: 

! .. '~ · . ; .. ~ · . ~ .. a. 

:.0 · . ,;, . .: · , ~ .. ~ 

1.3 
:.:'1 

Linear S-Parameters. 

Vee = 15V 

n'rC! 
1111:: 

100. 
,,'0(1. 
:,;:(1(1. 

4(10. 
:;iOO. 
(.00. 
700. 
~JOO. 
-:'00. 

1OCIO. 
! 100. 
:200. 
1;)00. 
1400. 
1500. 
1(,00. 
:. 7(tO. 
1800. 
! ~)oo. 
2000. 
J;;100. 
2~CO. 
2300. 
c400. 
2500. 
2600. 

~l! 
IIAG AtIG 

.')8 

.06 

.06 

.0;'" 

.09 ., ."',;. 

.!2 

.14 

.14 

.. 13 

.14 . ~. · . ...,. 

.13 

.:4-

.14 
• 16 . .., · .. 
.1S 
.19 
.10 ..., · ., 
.19 
.~1 
.26 
.33 
.41 

--oz. 4 
--7'3.0 
--(,9.3 
--65.5 
--(,0.0 
--;"4.0 
.... 79.0 
--0;'".3 
--9;'. S 

--106.2 
... ! 17.4 
--135.4 
--150.6 
--16~.1 

1;"4;7 
1(..0.5 
140.~ 
135.3 
It!~.: 
100.4 
03.0 
(,~3. 7 
~i.3 
10.4 

--13.3 
--32.3 

(lilt! 
:Ir. 

1( .... 5 
1( •• 4 
1G.~ 
1(" .. ~ 
1 () .... , 
:(.,,,;, 
:~. 4: 
1( ... 1 
1'3.8 

15 • ..1 
:'5.z: 
: s .. ! 
1S.(t 
:..1. ~" 
!4.: 
!4.~ 
:4.'5 
14.5 
!4.2 
!4.:'I 
14.2 
14.~ 
104_4 

tl/'l(i AliG 

('.92 
~.O';' 
(".~Z 
(" ~'l3 
~.03 
(,.86 
6.~4 
(,.6;-
6.45 
G.e: 
(.. : 1 
'3.~ 
5.(1(. 
5.03 
5.;'(, 
5.(..0 
5.'32 
5.S<:! 
5.4<) 
5.3(1 
5.33 
S.:ll' 
5.30 
~.4e 
5.45 
5.2S 

5.2-
--2. r~ 
--(,.9 

--10.(, 
--1..t..5 
--10.3 
.... t?1 .. ;"' 
... ~40.9 

--20.0 
-<:H.O 
---:14. \3 
--:la.1) 
'-41.0 
-44.3 
--46.3 
"'47'.1 
··50.0 
·"53.~ 
· .. 57.1 
'-60.1 
--(,5.:3 
·"C .. ;".5 
--69.0 
-·;"5.5 
--03.6 
--95.3 

·11(! 
rllt:~ 

: ~:~IJ. 
;;::'.10. 
;:(1(1. 
"-1.10. 
~;'XI. 
O:'IIJ. 
• '(1(1. 

l:I~UJ. 

~'I .. U:'. 
!(.u:u:t, 
! : ':'10. 
!2OO. 
1'Joo. 
!~w. 
:'30(1. 
!f..,~IO. 

~ ""01), 
HiUll. 
! ~.I~J(1. 
<;(101). 
2!1.10. 
':~2(l0. 
~:;.uJ(., 

2400. 
2500. 

.. (to 
• (I:) 
.03 
.00 
.03 
.O~: 
.03 
• O~ 
.03 
.03 
.03 
.O~ 
.02 
.02 
.02 
.02 
.02 
.(t2 
.(12 
.02 
.02 
.. 0(;: 
.oe 
.02 
.03 
.0::: 

Deviation from Linear Phase. Gain and Group Delay. 

Vee = 15V 

tPEQ. 
ttll:: 

:';)00. 
1600. 
1700. 
!I:~CO. 
1~·OU. 
alOO. 
2!C10. 
~~. 
2300. 

DEV L!N 0 
DEC 

--1. 60 
.61 
.~·5 
.80 
• !(, 
.44 

. .. :.~ 
--.(.1 

.52 

1~r.L (I 
D£:'G 

.00 
.. ·.al 

--3.49 
,,6.(,6 

·'10. :.~ 
--! 3. oJ7' 

--':'>0.16 
,,22. OS 

Cli!li l.IEt I 
LID 

.:{5 . ~.~ 

.oe 

.(12 

".(13 

--.:::0 
--. ::l4 
--.35 

I.~;;IIJ~ 

!I'I 

· .' ... '-· . .. ... · . .. ..... 
" ~'. .... ~ 
• r, ,;. .~ · ., ,;. . .." · ., .... ' 

· " ,;.. ... -
!. ') · -, .;. .... 
1.4 
1.4 
!-4 
1.5 
1 •. ~ 
! .. ; 
!.5 
1. ~ · .., .. , 
'::.(1 

14.(, 
2Cl ••• 
2'=". (l 
36.~ 
43.::: 
5!. C, 
~~.6 
(.6 •• 1 

:'2.9 
7'9.tI 
(:;'".5 
93.9 
00.3 
OC~. : 
11.S 
10.1 
24.2 
~.';" 
~7'.~ 
40.~ 
45.0 
Si .. ~ 
60.3 
66.5 
;'"5.0 

.. ;'9.;' 

5. :~ 
4. ~~\) 
4. (~(. 
4. (~(, 
4.Cl 
~ .• 49 
••• ~4 
,1.50 
4.49 

I.I~;IR~ 

l'ltIT 

1. c;: 
1. ! 
1 .. ! 
! .. (t · , .:. .. ~ · . · ... 
! .. ,~ 
1.3 
!.' 
1 •• 1 

= .. 1 
: • ,1 
~ • J. · ... · .... · .-. .: ..... 
!.C:: 
... *, ..... ... ', ..... 
l. ~; 
!. t· 
!. ( .. 
!. 't · -...., · .. 
~ ... 

(lIHI 
I1r. 

:(" (: 
!(~. ~ 
!i ... (: 
l(,. (: 
~('. :
:':".:
:("(' 
:( •• 5 
!6.'~ 
!5. ~. 
• rr .~ 

,;. .1 ... 

15 .. ':i 
!5.4 
1S.:':: 
!5.Z: 
15.(1 
1'+.8 
1,~.$ 
~ .... (: 
~ 4 .• 5 
.. " L
;" ..... 1 

14.5 
!4 .. S 
!.~. :" ., ~ ......... 

lInG t1tIG 

. -. • .1.. 
· :4 
.1(" 
.!~ 
• 1;' 
• !() .,.. • _.t 
.!~ .. ...... 
.10 
.. 1ic2 
.15 
.l~ 
.i:.'::l 
.~4 
.25 ... -.... 
.~(. 
.~4 

--144 • ..1 
--15(~. 5 
... ! ;-4. ( .. 

!(1S. ;" 
( .. a.(\ 
~;3.J 
';'~11. 5 
":'4. t.: 
3(:. "£.~ 
-.. . ..-. .. ..:, ...... 
,.~-:-:. 1 
:(-. ( . 
n.l{ 

""l.;" 
··!5.~ 
--34.9 
--(.: .l1 
·"C( ... ::: 

·"J(t:).5 
--116.9 
--102.9 
--146.5 
·"151.9 
--1(,0.0 
"·1 ;'5.0 

15;".0 

Gf::\.-.JP DELA':' 
N--seC 
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WJ-A35 
10 TO 2000 MHz 
TO-8 CASCADABLE AMPLIFIER 

• MED IUM OUTPUT LEVEL : +9 dBm 
ITYP.I 

• WIDE POWER SUPP LY RANGE : 
+8 TO + 20 VOLTS 

Specifications· 

Characteristics 

Frequency IMin.) 

Small Signal Gain (Min,) 

Gain Flalness (Max, ) 
500·2000 MHz 
10·2000 MHz 

Noise Figure (Max.) 

Power Output at 1 dB Compression (Min.) 

VSWR (Max.) 
Input 
Output 

DC Current (Max.) at 15 Volts 

Typical 

1-2050 MHz 

10,0 dB 

< ±O.3 dB 
<±O.S dB 

5.0 dB 

+9 dBrn 

< 1.5:1 
< 1.5: 1 

24 mA 

· Mea~ured In a 50-ohm syslem OI l + 15 Vdc NO,"II'Ia l. 

Guaranteed 
o'"·sooe -54'"C _ +8SoC 

10·2000 MHz 10-2000 MH 7. 

9.OdS 8.5dB 

t o.6 dB ±O.S dB 
±O.S dB t l.O dB 

6.5dB 7.0 dB 

+7 dBm +6.SdBm 

2.0:1 2.2: 1 
2.2: 1 2.2: 1 

27 mA 29mA 

Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ................. .. . +38 dSrn (Typ.) 

Second Order Two Tone Intercept Po int .. . . .. +33 dBm {Typ.l 

Third Order Two Tone Intercept Point ... . .. ••.... .. . ...... +21 d8rn (Typ.) 

Absolute Maximum Ratings 

Storagc Temperature ... . . . . ... -62'·Clo+ 125"C 

Maximum Casc Temperature. . . . . . . . . . . . . . . . . .. . .. 125°C 

Maximum DC Voltage . . . . . . . . . . . • •. . ... . ..•...... ... +21 Volts 

MaICimum Continuous RF Input Power . . . . . • . . . . . . .. . • . . . . . .. +13 dBm 

Maximum Short Term RF In put Power .....•.• •.• ..•• • .. .. .. +17 Mi lliwa tts 

Maximum Peak Power . . 

"S" Series Burn· ln Temperatu re (Case) 

102 

(1 Minute Max.) 

. .. 0.5 Watt 
(3 ,usee Max.) 

. ......... 125°C 

Outline Drawings 

A'S 

OlM(US'O" S "'~E IN INCHtS IUlll"' EHHSI 
: .~ I.I JI YNLESS \ITIIE~W'SE ~~CI~ 1[ 0 

Weight 
approxi mate ly 2.0 grams (0.07 Ol.) 

CA35 

[ PROM' lIJIH A!I£A 

D.lIOO D.<460 (~.~ 0 JIO 1 ~
D'lIS TYP l2I PlAC[S 

l' r
Ot 

t ~t~ DC Bl,t,S OU IF\II:c;.aT) 

~ [ 'C3> '"~-==-... 
C-,' '''''"''''" ~ ~Tl'.'. O.JIO IN PUT SMA J4CK 11£ ........ £1 II! III 

11.87) 12J PLACes O.oIIiO 
O.oIIiO -" 0.010 #.: . 1'1,(.8) 

Io!OUHIINI; \11 .6II:. 0.2!i) 

i (4.51) .::::! 2,56U~ ·2U O. ISDHP· 
SURfAC£ 0.180 ---.It) MOIINlI~(l Hail 

TltR£A[)(O I~SlM 
I . . . l~' I'VoClS 

0.810:: MID] t ij1-o.:!20 :: 0010 
(l'IlS I ,,02!it om 0.25(1 - (1.11::0lit 

(it1, 16 .35) I 

D"'U;5101/S"A E III ' ''CH(S,'''ll<Y[TUSI 
• 015 1.l!r U"ltM-OTIIU"'$( SI[C ' ~I{O 

·~j.:.u.." .......... , .... _._~_ ... . ~"A __ _ 
.... '_ ........ c .. ..,.c_ ..... ...... ""~l""'_""'_ 
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Typical Performance at 25°C 

Gain 

Noise Figure 

Power Output-

" 
I 

, ."'~ ---, 
" 

'I~V 7' 
• ---. ~ 

• a l7.O lU UO) llm 100:1 ...... 
fUQlXIO" ' fI\lIz 

·. I ca(;m~ 

VSWR 

Typical Automatic Test Data 

Vee = 15 V 
rFEO I.-'SIP. , ~p (;f.UI 
.. C '" ,., 

"' '00. 1. 2 ! . !) 10. (-
;<'(o(J . 1. 1 '.' W. 5 "". !.t .., I(-'.S 
'00. 1.1 .. , l(-,.~ 

""'. 1.1 .., 10. 5 .... :.1 ,., 10. ' roo. ... .., :0. ' .... ,., ,., 10.3 ,... .. , ,., 10. 3 
"'00. ,., I.~ )0.2 
1100. ,., ,., 10.~ ,,..,. '" ,., 10.~ 
1;)00. , .. ,., 10. 3 
1400. , .' ,., 10. ' 
1"500.' , .. I: ) 10.S 
"00. ... ,., 10. ;-
1:-00. ... !.4 10. <;> 
leoo. 1.2 , .. 11. I 
1')00. !.2 ,. , 11.2 ,..,.. ,., 1. <: 11. 1 
2 100. , .. ,., 10.2 

linea r S' Parameten 

r FEO '" "" '" "" .. c "" "< "" "< "" , .. "'" "< , ... ." 16O.£> ,. '" 171.0 · I~ -1.8 .j~ IWI.<: , ... .ro -IU. 8 ,." 1::.t>.7 ... -7.0 .,. lM.O =. ... 1~,!". 3 3. ';- H4. 3 . .. - 12:.3 ." 149.8 .... ... \ 6.6.2 ,." Ill . :- ... -Ie.' ." 13-4. e ,... .ro - 1(-;". 2 ,." 11 \' . 8 . .. - 2 4., ... 114.(-.... ... -164 .1 ' .2':' \ ot..'!" ... -'I. I ... 100.7 
: 00. .ro - 1<:4.2 3. IX> <;>,." · ,. -36. 4 ... ..., 
<00. ." -to?(,. '!" ) . i!9 71'.9 · ,. _"'.4 .0:- 4\l.~ 
,.". .07 - 1:?6. I ,." 6(, . 4 . .. -50. 2 .0:- 17.:-..... . W - 120.4 ,." ~.4 ... ~.7 ... -3.') 

1100. ." -I:n. ) ,." ')';'I.Z ." ~2.9 ... -ce. I ,,,.. • 14 -151 .6 ' . ~5 ~.:- ." -69.0 ... - 44.:> , ,... ... -150. 8 ,." I), " ." -76. :- ... -'M 
1400. .1:- - 16'!" . 6 l . 2tI -.' ." -84.6 ." -&1. 8 , ,... ... : :6. 6 "" - 16. 2 ." -"'1.5 ." - 1(17.2 
l iOO. .:6 :60. 5 3 . 43 -32.1 ." -99. 3 ... -12'0 ... 
1:'00. • :5 143 . ')' 3.:11 -48 . ') ... -108. ' . 17 - 140.' , .... .:0 101.1 3.59 -(.6,4 · :4 - lIa. 2 .: (- - 163. 0:: 
1'i'OO. .:0 31.0 u. ..." .. ... -1~.5 . ,. 174 • .:' ,..,.. ." -22. 3 3.61 - 107.2: ... - 144.1 . '" 145. :> 
2 100. . ., - 6:- . 3 ' .n - 141. ')' ." -16e.f. ... ~.')' 
2':!oo. S -')'3. 8 2 .71 - 16 7.0 ." 173 •. 6 . 17 -Xl.5 
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WJ-A35-1 
2 TO 2400 MHz 
TO·S CASCADABLE AMPLIFIER 

• ULTRA WIDE BANDWIDTH : , · 2600 (TYP.) 
• MEDIUM DUTPUT LEVEL: +9.5 dBrn (TYP.) 

Specif ications * 

Guaranteed 
Chrlractcrinics Typical o· . sooe .54° • +8SoC 

Frequency (Min.' 1 ·2600 MHz 2·2400 MHz 2·2400 MHz 

Small Signal Gain (Min. ) 9.0dS B.5dB 8.0d8 

Gai n Flatness (Max.) ±.4 dB ±.6 dB ±.8 dB 

Noise Figure (Max.' 
2· 1500 4.2d8 5.0d8 5.5 dB 
2 - 2400 <5.0 dB 5.BdB 6.3d8 

Power Ou tput at 1 dB 
Compression (Min.) 9.5 dBm 8.5 d8m B.O dBrn 

VSWR (Max.) 

Input/Output <1.11 : 1 1.9 I 2.0 1 

DC Cu rrent (Max.) at +15 Volts 2B mA 3 1 mA 33 mA 

"Measured I" II 50-Qhm ~ystl!m at +15 Vdc Normnoi. 

Typical Intermodulation Performance at 2S'" C 
Seco nd Order Harmonic Intercept Point ................... +40 dBm (Typ.) 
Second Order Two Tone Intercept Point ................... +34 dBrn (Typ.) 
Third Order Two Tone Intercept Point . . ... . .. •• •••• • ..... +23 d8rn (Typ.) 

Absolute Maximum Ratings 

Storage Temperature .... ..... , .......• • • •• • •. . .. _ , ... ·62°C to 125
u
C 

Maximum Case Temperature ............• • .•• _ . • . ••... , ..... . . 12SoC 
Maximum DC Voltage ... . ...................... • ........ ,+21 Volts 
Maximum Continuous RF Input Power ............... • ......... t 13 dBm 

Maximum Short Term RF In put Power (1 Minute I'.13X.) ••. • • ••••• +50 Milliwalts 
Maximum Peak Power . . . . . . . . . . . . . • . . . . . . . . . . . . • • . . . . . . . .. 5 Watt 

(3 '-'Sec Max.) 

"S" Series Burn·ln Temperature (Case) .......... ....•.. .......... 125°C 

Weight approxima tely 2.0 grams (0.07 07. ) 

10' 

Outline Drawings 

A3S· ' 

P' ''lIlSoQoI5 AM 'N ",t>,(~ lUlU ,,,nu'$, 
I em,'" ""l'UO"'[IIW~ Y(e>f,to 

CA3S·' 

.",,[:&o''<S AU .. ' 'OOIU ,,,,u All fl~ 
• an , .. "'''UII0 ........ -U PIC" ,U! 

' .".u...' ~r .. --. ... '...,..'_ ... · ...... $UA· _ ... _ ... _ .... .., __ ... c .. wo,_· ...... ·_ 
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Typical Performance at 25°C 

Gain , 
0 

. M· C ........ -
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0 -. .:. • 
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900 "" " .. 
Noise Figu re 

rRfOlJ£NCY . MHI 

at 1 dB Gain Compression 

r~b I dFf=----------+---j 
110 100 900 1100 1~DO 
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Typical Automatic Test Data 
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WJ-A36 
100 TO 2000 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HI GH GAIN - TWO STAG ES: 
16.5 dB (TYP.) 

• LOW VSWR: < 1.5: 1 (TYP.) 
• HIGH OUTPUT LEVEL : 

+12.0 dBm ITYP.) 

Specifications· 

Characteristics Typical Guaranteed 
oO_sooe - 54"'C _ +8S"' C 

Frequency (Min.) 80·2000 MHz 100-2000 MHz 100-2000 MHz 

Small Signal Gain (Min.) 16.5 cl B 15.5 dB 14.5 dB 

Gain Flatness (Max.) ±0.3 dB ::to.8d8 ±1.0 dB 

Noise Figure (Max.) 5.5 d8 7.0d8 7.5d8 

Power Output at 1 dB 
Compression (M in.) +12.0 dB m + 11.0 dBm +11.0 dBm 

VSWR (Max.) Input/ Output < 1.5: 1 2.0 :1 2.0 :1 

OC Current (Max.) at1S Volts 63 mA 64 mA 67mA 

°MeBSured In !I 50-ohm system ot +15 Vdc Nominal, 

Typical lntennodulation Performance at 25°C 
Second Order Harmonic Intercept Point ........ . ..... . , .... +35 dBrn (Typ.) 

Second Orde r Two Tone intercept Point . ... _ . _ . _ ........ _ . _ +30 dBm (Typ.) 

Thi rd Order Two Tone Intercept Point . ...... ... .. •.. ... +23 dBm (Typ.) 

Absolute Maximum Ratings 

Storage Temperature ... . . . .. . ... . ..... . .. _ .• • ...... . -62°C to + 125°C 

Maximum Case Temperature .. .. ... .. . . ... .. _ . .......... . 125c C 

Maximum DC Voltage ......... .... . .... . . .• • ........... . . +17 VollS 

Maximum Continuous RF Input Power ... . . _ . . _ •• . .... . ..... . . . +10 dBm 

Maximum Short Term RF Input Power . .... . .. . . .•. .• .•.. ... +50 Miliiw311s 
(1 Minule Max .) 

Maximum Peak Power .. . . . .... . . . . .. .. .. . ... • . . •... . ... .. . 0.5 Wan 
(3 jJse<: Max.) 

"s" Se ries Burn· ln Temperature (Case) . . . ... . . . .. • . ••••... _ . . . . .. 125°C 

Weight approximately 2.0 grams (0.07 oz.) 
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Oudine Drawings 
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Typical Performance at 25°C 

Gain 

18 

'" ~ 11 
z 
C 
~I 6 

15 

1fT. 
I' '''-' 

I 

.S4"ci\ Or, I 
-zs"c" 

I I V +lIoC _85°C .7 
100 100 .:00 WI 800 UXII 1200 14)0 IWI 1800 200l 

Noise Figure 

Power Output* 

FR£QI£NCY • Mill 

l11iE 
IIXII 1200 14)0 1600 1800 200l 

FR£QUINCY • MHz 

'0 I III GAIN COMPR1SSI1J1 

VSWR 

~:D 
1,0 1II/ftlJfJ 

20 100 200 .:00 600 800 IIXII 1200 1400 1800 2200 
FREQUENCY' MHz 

I ntercept Point 

200 .:00 600 800 IIXII I20J 1.:00 1600 I8CC 2000 
FREQIINCY • MHz 

Typical Automatic Test Data 

Vee =15V 

1)1:", lUI' to,;!.' (')'!ti 
~t: HI WI 1111 

lUU. ., . I.e: 16.6 
"'''W. . .. 1 .. '-' !6.(, 
;AJU. · . 1.,,' 1(,.(, .. " 
4UU. 1.1 1.,,' !t..€> 
:.uti. 1.1 . " lb. ~ 

, ... 
t>UU. 1.1 : ..... a .. lI 
.. w. 1. I ... It..1:: 
uuu. · . :. '.I !(,.o " ... 
~Ul. 1.1 1.'.1 l€>.U 

If.U). ... . ., 1('.0 ..~ 

auu. 1.1 I.:S :G.;' 
1,"UU. l.U 1.01 !(,.;" 
I;AJU. 1.U 1.4 It..1.> 
14UU. l.u 1.,4 1('.5 
1:.lJU. I.V 1.4 16.4 
It..W. I.U :.4 1('.:S 
1."". 1.1 1.4 16.;:' 
tt.UJ. ... 1 • .1. a,.&:.' 
I~Ul. ... I.:; !b.C! 
i..'UUU. 1.1 :.~ 16 .. ,' 
c..'!uu. 1.1 :.:; :6.i: 

Linear S'Parameten 

11'1;", "., ~.: ~:c: ~:;crlt ..... 
~c r." Ill" ~" fW tlf~ I<fl(; ,.~ 1«'; 

ll". .0:. 60~'.~. 6. ~'3 u:u.(., IOU..; ".1 .lr..t 11.>4.~ 

&.VtJ. .U4 ... 'U ... b .. ~·".J .. :..~.;" .. ~r.J .... '. ... ~ .00 141.5 II 
;AJU. .U4 ··lu;'.6 6.74 .. ~.; .II:J .. ro.J .00 1~.4 

400. .U4 "110 ... G.";'U ··;-~".O .l'3 "~I.I • 00 ')4. ~ • 

:iUU. .US "1:13.0 6.0« .. ~·O.O .OJ ·'41."=· .09 ;"4.(1 

.t>UU. .0:. .. 16:;.0 6.00 ,,1,'(1.4 .03 ,,53.;) .10 S9.u 
.'1."'. .0:. ":6:J.~ 6.~'I) "141.0 .(13 ·o(>:).U .. 11 41 .... 
UUU. .0:. lW,.4 6.~1 "160.1 .W ··;'4./ • to? """J.U 
~, .~ :~.1 ~.W 17S.:J .113 ·-U4.U .13 'iI.~ 

:~. .U4 :-"".4 €>.U9 1~.~· .ro "~'5.6 .14 .-c.. ') 
:tUU. .W lIl.' 6.06 1:JZ.;" .o:J ··lUG.9 .1~ .. t'3.5 
UUU. .(11 ~"'.U ...9c? 110.!t .,-13 ··11~.9 .:5 '-41.6 
1:.suu. .u: 11/.6 (,.74 ('~·.6 .\0 ool:l3.;" .16 "::l'.).4 
14UU. .00 -luJ.5 (,.6;' (.0.(, .03 "147.3 .1& ··;1.1.7 
1:.ut1. .w "II~.O 6.61 4;".~ .W "161.4 .16 ··%.4 
lWU. • uc: -1~1.C:- 6.5:" [t(..:' .1)3 0.1:'4.7 .15 "Uti. 0 
I.W. .11:; -IJI.;:' 6.51 t..3 .U3 1~"~.4 .15 -1~.0 
ItAlU. .U4 "1641.5 6.4S "14.01 .OJ 1~9.5 .15 -1::la. I 
1'iIUU. .W "146.1 6.<14 ":SS.I .ro 146.1) .IS l~.O 

"1JUU. .U4 "14U.I ('.46 "55.0 .ro 1~.6 .IS 160.3 
~IUU. .U4 -1~'6.u &.41) ..;'\l.c: .OJ 119.6 .IS 1::S1.1 
i.'CUU. .UI.> -l~'U.O 6.54 "~.5 .ro 10;".0 .15 1l1(..U 
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WJ-A36-1 
100 TO 2300 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH GAIN - TWO STAGES: 
16.2 dB (T YP.) 

• LOW VSWR : < 1.6: 1 (TYP.) 
• HIGH OUTPUT LEVELS : 

> +13.5 dBm, 1700·2300 MHz (TYP.) 

Specifications · 

Characteristics Typical Guaranteed 
oO·sooe _54°C _ +8So C 

Frequency (Min.) 80·2400 MH z 100·2300 MHz 100-2300 MH z 

Small Signal Gain (Min.) 16.2dB 15.0 dB 14.0 dB 

Gain Flatness (Max.) ±O.2 dB to.7 dB f l .O dB 

Noise Figure (Max .) 6.0dB 7.0 dB 7.5d8 

Power Output at 1 dB 
Compression 1M in. I +12. 0 dBm +11.0 dam +11.0 dam 

VSWR (Max .) Input/Output < 1.6:1 2.0 :1 2.0:1 

OCCurrent (Max.) at 15 Volts 63mA 64 mA 67 rnA 

· Me.;nured ,n a SO-ohm sYstem at + 15 Vdc Nomma1. 

Typicallntennodulation Performance at 25° C 
Second Order Harmonic Intercept Point .. . ......... . .. ... .. +38 dBm (Typ.) 

Second Order Two Tone Intercept Point ............ , ....... +33 dBm (Typ.) 

Third Order Two Tone Intercept Point .... ...... .. • ........ +23 d8m (Typ.) 

Absolute Maximum Ratings 

Storage Temperature . . . . . . . . . .... . . .. . .... ... ... -st'c to +125°C 

Maximum Case Temperature .... . .......• • .•..... . •.. . ........ 125°C 

Maximum DC Voltage. . .. .. . . . .. . . . .. . .. .. . .. .• . . . ... +17 Volts 

Maximum Continuous RF Input Power . ...•............ . . .. +10 dBm 

Maximum Short Term RF Input Power . . . . . . . . . . . .. . • . . . . . +50 Mi\liwatts 

Maximum Peak Power .... ......... .... . 

"5" Series Burn ·ln Temperature (Case) ... .. . 

Weight approximately 2,0 grams (0.07 oz.) 

lOB 

(1 Minute Max.) 

.... 0.5Wau 
(3 psec Max.) 

..... 125°C 

Outline Drawings 

A36·' 

O'''H<S'ON5 "HE '" '' 'C .. UI .... LLIM£nAsl 
.. .DO~ (. ' l l UNLESS OT .. rllW'SE $FEC'Hn> 

CA36·1· 

~ 
... 

~ (20.&2) , ... 
(25.40) 

PIIDOUCT LAS!t "'UA . ," 1 ~~3,~ 1YP (2) PUCtS O.~ ._ t o • • , 03\0 

l'T' 1 1~) [2:;';;~~~~H: 
I 0.310 INI'UI SMA JACK (FEIU.LE) (\i .~3) 

(7.81) \21 Pl.A(;ES 0.460 
0.460c:.0.Ol0 (1'6&) 

MOUNlIHO (' 1.611 " 0.25) . 
SURF/£[ O.UIO / MOUNnHG IIOl! 

(U 7) I 2·15 Ui'I/:·28 XQ 150U' 
THREAlIEO INSlRT 
( f )flU,CES 

O'", E"S'ONSARf III ,UOllS IM'LLI"I(HRS) 
, .C'51 .Jal UNL(sSOTH[RW'5E S"EClf ' (O 

''''C~'' '~ ''''''''''~' ''''''_~''_''''~'''' __ ''' _'''' .. • .., __ .. c ....... c_ ....... _ ... c..c _ _ . ... ~_ .... 
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Typical Pedormance at 25°C 

Gain 

FRlQIlltCY • MHz 

Noise Figure 

fbi 11111l:MI 
100 200 400 600 800 1000 1200 1400 1800 22002.:00 

fREQUENCY' MHz 

Power Output* 

U 
e e 
514 
... 
8 
ilJ 
... 

12 
100 8) 700 1000 1300 1600 2000 2lOO 

fRlQIlltCY' MHz 

• IIIB GAIN COMPRESS 100 

VSWR 

~ ::Q] II II H~i·~1 
20 so 100 200 .:00 600 800 1000 1400 1800 2200 2600 

F RlQW!CY • MHz 

Intercept Point 

e'ro 
'8 
• '50 

!Z 
o .... 40 

§ 
"'.30 
~ 

-20 

I 2nd HARMOOC \. 

~ 2nd OROCR TW(H~""\. ~ ... 
"- i"'--.. - - L r 1/ 

ltd OR OCR TWO-TIM n 
100 200 400 600 800 1000 1200 18) 1800 2200 2.:00 

FREQU£NCY • MHz 

Two Tone Third Order Intercept Point 

E 
re 
!i: 241==1==!===t==-t.---L-J 
o ... 
Ii: 
~nr---~r----+--~~~--~----+---~ 
~ 

2.1 2.2 2.3 

Typical Automatic Test Data 

Vee = 15V 
1l'\;'~O l"..lJio' lo:.~ ... lifO,,, 
tK' :,. W~ III' 

:uu. h' :.~. !<..I 
,"Woo 1.1 :.~. 16.1 
;;MI. 1.1 :.,,' 1<>.1 
-tuu. 1.1 I.e: 16.<? 
~. 1.1 :.c: 1<..3 
<>W. 1.1 :.c! 1<>.3 
.'uu. 1.1 :..c: 1~.3 
UUU. 1.1 :. .. '-' 1<>.4 
'.IUU. 1.1 :.~ 16.4 

aruu. .. 1. ;3 16.4 .... 
aou. 1.1 1. :s 16.4 
!C.W. 1.1 1. :s 16.4 
l~UU. 1.1 1 .. :J 1<>.4 
14UU. 1.1 1.3 16.;) 
l::>UU. 1.1 I.J I<..J 
Il>OU. 1.1 I.J 1<>.':-
l/UU .. 1.1 1. :.s 16.i? 
!\!uu. 1.1 I.J 1<'.':> 
1'JW. 1.(." I.i.' 1(;,.1 
i;.'\SUU. I.~· 1. L" 1<>.1 
'-'IOU. l.~ 1.&." 16.0 
, .... ~W. 1.4 1.1.' 1~.~ ,,·aw. loot> 1.'-" 15.0 
i:"4UU. 1.U I.i.' !:).<> 

Linear S-Parameters 

1~"t:V ~11 ~1 ~1i? ~ .... 
fit\." '''ov '"'' t1f1C .-ot ... .....c I~ ...... ,..:; 

:w. .1.14 ··lUI.I <..~ .. ..,; •• i: .(13 0.:3 .10 16;'".i? 
'-'\'IU. .1.14 "Ul.;'" <>.oW ";)4.::1 .00 ··8 .. 1 .US 14::1.3 

~". .1.14 "110.9 (. ... c:> .~.~ .00 " .. "".1 .W 1~4 .. ;' 
4W. .1.14 "11( .. <:' G.4,- ";";".4 .1.0 -=n.;l .u~ '.M.:' 
~. .l-:> ··l;;b.V <>.s..- "·''.i:''.9 .03 -4.:>.5 .00 ;'l.U 
(",u • .lr.> .. ·1(.·'~ .. tJ 6.::16 ··119.C .1.0 ··53.!) .~. ~!).:' 

.'l'U. .u:. ··lw.1 6.:>:" ··l41.1 .00 '-64.1 .1U :J/ .. :' 
UUU. • l .... !,·C:-.. S 6.S!' ··IR .... .00 .. i'4.~ .. !1 ~-U.; • 
~'I.'U. .~ :<>1.;' 6.59 l;"(..:t .1.0 ··C5.U .Ie 11.4 

lUUU. .ut.> 14~lO. "' 6.(,1 I~S.O .00 ··95.1l .. Ie ··~.U 

!!UU .. .U~ l,"~.;- 6.61 1:33 .. 7 .00 ··Ul7.0 .. 1:.s "1"'.:) 
!~~U. .u:. llU.~1 6.c.i? Ill.C .O"J "119.« .. 1:S .. ·:.s.-- .. 4 
IJUU. .Ir.i 1\)4.1l 6.:59 ~0.3 .OJ ··I;)J.i? .1;) ·~5.1 
!4UI.'. .U~ w.4 c..~ 6~ .. t' .03 "146.9 .1:3 "'~/~.u 

l~UU .. .1.1;.1 (,1.1.0 C..SI 4,- .. ';" .Il;) "159.9 .14 .~)U.~ 

l6tJU .. .1.14 4;'.(. b.49 .. to. I .1.13 "1:"3.:3 .. 12 "110.1 
ltl1U. .1.1:' ',".4 6.4:) :5.5 .03 !:'4.:' ..1Z -1'-'4 .. oj 
WUI.'. .U4 ··0.7' <>.44 -15.9 .03 16<.>.i? .11 "14.'.6 
I":JIJU. .Ul! ··L'U. ;' c.. 41) -3i .. 5 .1I3 :49.~ .1U "16"'." 
c.:'\AN. .U') .. :.· ... 0 c..J9 "59." .1)3 135 .. 7 .11) l~l.e 

'-'1"U .. ..1;; •• ,"'J. ~. <>.J<.' "0".5 .U3 lE'3 .. 4 .O'} 140 .. ~ 
U-,,,,,"1 .. 1 " . . ··9l'.t' 6.4>:' -104.0 .U3 100.9 .1.19 UJ.6 
tr4UU. .. '-'"c -110.0 <>.14 ,'1",0.3 .0;) %.5 .09 ~l(t .. '.} 

L'4oo. .C!U -lit".' .. :! <>.00 "15"'.3 .03 ro.1 .1.19 1>:'.5 
L~U. .J::' ·'14:J.') :5.:"6 "'176.ii"' .1)3 69.9 .09 40.7 
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WJ-A36-2 
100 TO 2600 MHz 
TO-8 CASCADABLE AMPLIFIER 

• ULTRA-WI DE BAN DWI DTH : 
100-2600 MHz 

• HIGH GAIN - TWO STAG ES: 
15.0 dB (TYP.) 

• HIGH OUTPUT LEVEL: 
> +14 dBm. 2000·2600 MHz (TYP.) 

S pe cifications '* 

Characteristics Typical 

Frequencv (Min.) 80-2700 MHz 

Small Signal Gain (Min.) 15.0dB 

Gain Flatness (Max.l to.3 dB 

Noise Figu re (M3K.l 6.0 dB 

Power Output at 1 dB 
Compression (Min.) 

100-2000 MHz +12.0 dBm 
2000·2600 MHz +14,0 dam 

VSWR (Max,) 
(nput 1.7:1 
Output 1.7 .1 

OC Current (Msx.) at15 Volts 63mA 

• Meil.'lurecl In II SO-ohm ~Mem !It -'1-15 Vdc Nominal. 

Guaranteed 
Oo·SO°C _54°C _ +8So C 

100·2600 MHz 100-2600 MHz 

14.0dB 13.0 dB 

±O.7 dB ±1.0 dB 

7.0dS 7.5d8 

+1 1.0dBm +1 1.0 dBm 
+12.5 dBm +12.DdBm 

2.0:1 2.0:1 
2.2:1 2.2 : I 

64 mA 67mA 

Typical lntennodulation 
Performance at 250 C 

Outline Drawings 

Second Order Harmonic Intercept 
Point . . ..... . . . . 37 dBm (Typo) 

Second Order Two Tone Intercept 
Point 0.0 •• 00.0.;;" +32 dBm (Typ.) 

Third Order Two Tone Intercept 
Point. 0 •••• • ••• • 30 dBm (TYP.l 

We ight 

approximately 2.0 grams (0.07 oz. ) 

110 

A36-2 

0'''''''\10'''' ~u d, '~c>n s 1""« , "'u tH~1 
, _I III tmUUO"'(~W'5(17'lt"'tO 

Absolute Maximum Ratings 

Storage 
Temperature 

Maximum Case 
Temperature 

Ma ximum DC 
... . .... 125°C 

Voltage ... . . . ... _ ... +1 7 Volts 
Maximum 

Continuous RF 
Input Power . _ ....... +10dBm 

Maximum Short 
Term AF 
Input Power . +50 Mltliwalts 

(1 Minute Max .) 
Maximum 

Peak Power .......... 0.5Watt 
(3,usec Mall,) 

.. s .. Se ries Bu rn-In 
Temperature .. .. .. . ... . 125°C 

CA36-2 

o'''(U~IO''S U[ '" UlC"($llA 'lI '''!'Tl~S' 
• . ~,~! ,., ym rJ.S o",r"~"~E "'ICOO II ° 

·"'CJoJII' ~ ''''''''~'''''')_'''''''"_' .'''''_'''_'''''''' .......... _ ..... O'c to We _ .............. c __ ,_. _ .. """~ ..... 
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Typical Performance at 25°C 

Gain Power Output- VSWR 

Noise Figure 
VSWR 

Intercept Poi nt 

ftfl ll'I Hfii 
III zoo G 100 100 I'lli 1m Uill Hili l'1IXI ZIIlIl 

IlI(UU!I>CY · W.II, 
::mt II fM • 

~ 
I I I :~~- '"\ /: 

t'I'(Hor.:[~, OR(IU:\ .~ I 
, I en -

.O~~400GDOBOO 1100 lliOO 2000 1.oo§ 
FA£OLlWCV _ MH, .... 1-' !V.Il :IOtiE J~OR!I[,R, 

Typical Automatic Tes t nata II 
Vee = 15 V Linear S·Parametcrs 

rREQUEI1C'f ,,~ VSWR CAnl f"l't:(:LlEl:CY '" m '" m 
I'JIZ II' 0", " L-!HZ AAO Al;e "" AlIC '" "HC '~O AI:C 

100.0 '" L' 15.0 100.0 .082 -" 5.6 ~ 6 - 4 . 76 .Oll 7.41 .0lB , 
200.0 '" L' 15. I 2 00 . 0 .080 -.. 5.716 - 23 . 96 .032 - 4. 4 5 .OS4 " )00.0 '" L' 15.3 100 . 0 .075 -" 5.816 - 4 0 . 47 .032 - 11.26 .066 " 400.0 L' '" lS.l ( 0 0 .0 .0$6 -" 5.795 - 56.44 .0)2 - 18.54 .077 , 
500.0 ,,' L' 15.4 !.OO.O .089 -u 5.869 -71.35 .032 - 24 . 70 .089 , 
600.0 '" L2 15.4 600 . 0 .096 -" 5.869 - 86.95 .032 - 32.11 .104 -, 
700.0 '-' L' 15.5 700 . 0 .112 -107 5.970- 102 . )8 .011 -37.64 .118 -" 
800 . 0 '-' , " 15.5 1:00 . 0 .126 -120 5 . 914 - 117 . ]9 .031 -n.n .no -" 
900.0 ", '-' 15.7 9::'(' .0 .llI - IH 6.092 - 132.96 .0]0 - 52.19 .U2 -" 

1000.0 L. L' 15.6 1000 .0 .I U -147 6.000- 148.61 .0)0 - 58.18 .1$] -" 
1100.0 ". L' 15.6 1100 . 0 .156 -156 6.019- 16~.01 .010 - 64.43 .162 -" 1200.0 L. L' 15.6 !200 . 0 .180 -173 6.0H - 178.9~ .010 - 70.56 .172 -" noo.o ", L' 15.9 IlOO . a . 195 '" 6.229 164 . 96 .029 -76.86 .178 - 1(14 
HOO.O '" ". 15.7 1400 . 0 .211 '" 6.095 149.'6 . 027 - 86.29 . 18] - IH 
1500.0 '" '" 15.8 1500 .0 .219 '" 6. 119 132.'8 .027 -93.94 .187 - IH 
1600.0 '" '" lS.4 1(,00 .0 .'29 DO 5.904 117.67 .0H-IOO.18 .189 -165 
1700.0 ", ", 15.6 L 700 . 0 .24(, '" 6.039 103 . 52 .027- 106.13 .1U '" 1800.0 L' L' 15.6 1800 .0 .240 '" 6.0S 2 87.63 .026-114 .35 .199 1~ 9 
19110 . 0 '" '" 15.9 1900 .0 .258 " 6.203 70.2J .027- U S.92 .209 '" 2000.0 L' '" 15.4 ::000 . 0 .2~0 " ~ . S71 51.98 .027- 126 . 12 .2'0 '" 2 100.0 '" '" 15.5 2 100.0 .217 " 5 . 961 37.80 .027 - Ul.77 .236 " 2200.0 '" '" 15.4 2 200 . 0 .187 " 5.911 22.2(. .028 - 1)6.)3 .254 " 2300.0 L' '-' 15.5 ;!lOO.O .158 " 5. 934 4.19 .010-142.69 .271 " HOO . O L' '-' 15.2 2400 . 0 .108 " 5.766 - 12.72 .OU- U9 . Jl .289 " 2500.0 ", ", 15.3 ~;OO . O .037 -" 5.821 - 31.14 .0])-157.59 .lOS - ? 
2600.0 L2 '" 15.1 :/600 . 0 .076 -iS7. 5.675 - 41.52 .Ol6-164.~' .317 - 20 
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WJ-A37 
10 TO 2000 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH OUTPUT LEVE L: +15.5dBm 
(TYP.I 

• HIGH TH IRO ORDER I.P.: +26 dBrn 
ITYP.I 

• WIDE POWER SU PPLY RANGE : +5 
TO +15 VOLTS 

Specif ications'*' 

Characteristics Typical 

Frequency (Min.) 5·2050 MHz 

Small Signal Gain IMin.) 9.3 dB 

Gain Flatness (Max.) 
500·2000 MHz < ±DA dB 
10·2000 MHz <±O.5dB 

Noise Figure (Max.) 6.5dB 

Power Output ilt 1 dB Compression (Min.) +15.5 dBrn 

VSWR (Max,) Input/Output < 1.7 :1 

DC Current (Max.) at 15 Volts 45mA 

· Measured 1'1 D 50-ohm syswrn ill +15 Vdc Nomlflill. 

Guaranteed 
O" ,SO°C _540 C - +8S

a 
C 

10·2000 MHz 10·2000 M Hz 

B.OdS 7.0dS 

±O.6 dB ±O.S dB 
±O.S dB ±1.0 dB 

a.OdS 8.5dB 

+14 dBrn +135dBm 

2.2 :1 2.2 :1 

50 rnA 53mA 

Typicallntermodulation Performance at 25°C 
Second Order Harmonic Intcrcept Point .. ........ . . .. .... .. +52 dBm (Typ,) 

Second Order Two Tone Intercept Point . . . . . . . . ..... .... +49 d8m (TyP.) 

Third Order Two T one Intercept Point . . .... • • . ••••.•• . ... . +26 clem (Typ.) 

Absolute M aximum Ra tings 

Storage Temperature .. .. 

Maximum Case Temperature . . 

.... . -62"Cto+125<>C 

125"C 

Maximum DC Voltage . . ... . . . . ..•. • • . •.•.... . ..... +17 Vo lts 

Maximum Continuous RF Input Power ... 

Maximum Short Term RF Input Power .•. 

Maximum Peak Power . . . . . 

"S" Series Burn·1 n Temperatu re (Case) 

Weight approxi mately 2.0 grams (0.07 oz .) 

112 

. . . .. •.. .•.. . ....• -1'13 dBm 

. .. ... .... +50 Milliwalts 
( 1 Minute Max.) 

... 0.5 Watt 
(3 /J5CC Max .) 

. .. . 125°C 

Outline Drawings 

A37 

o !llSc: O(lIS...: I". 

. oc ·/I!I.IAIOE --'>::::"' 

CA37 

[I"o'WS 'ON$"'~( m '''(;.H[S 1 .. '"~' .. n E"SJ 
, OO~ I III UIH.lSS 0 1 " E'''I<I~E SI'~C'FI[D 

D!"'U'~la'<SA~[ 11I1t'DI£5 ,,,,~ ~ ,.,,["1[AS/ 
, .111~ 1.1II' u,,"£ss OnJE~"~ ~CIF,(D 

' ~j t. jf ... , ......... , w, ..., ...... ",.. .. ~ .... "". 1". ,_", ......... -t 
~, ....... """ .... o e ... ~c _ ..... " .......... <_" ...... " .. b ... • .... 
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Typical Performance at 25°C 

Gain 

• 
" I w ~ [ lSe 

" 
C ,, --, ___ 1 __ ';' 

• . , 
\. .. ~( , , ". ,~ 

II!lQI.U.C I • MIt! 

Noise Figure 

ifllllffittJ 
IU lUI «U .w 1m 1M lUI ItOO I~ 1000 

f~IQu:tiCY /J'.~l 

Power Output" 

I 
tIC !Ill lXU 

I'lC\l1oCY 

·.'d","~ 

VSWR 

in 
ISXl 110) ~ 

Typical Automatic Test Data 

Vee = 15 V 

" f(> .. " '~.I ' ,.,!II 
"" . ,. , .... :-1 II 

:~(! . , .' ~'. ~ 
-,~ . :. ) .... .: .... 

" ... ". , 
~OO. .. ' ,'.4 . ... !.~ 1. 2 <' • .) 
.:()('. : . ! L , ". ;;: -,'(I. : . ;- 1 • .- .... .:: 
cw. ~. c .. , .. . .:: 
'>ro. '.':' I . ':: ". , 

\\'>0;00 . :. :> I . ~ ". , 
: 100. . ' , .. ' . , u,..,. : . 4 i. ~ " . , 
! ::00. L . '.' ~ . " 
I ~ OO . :. < .' <, ' . \.' 
1::01.'0 . .. . !.~ t:." 
lUX.. . . , .. ' .0 
! -:-00 . ! .::- 1.:- .... \. 
! ~ oc, . ! . :- 1.:- '.' :"( .... .. 1 . :' '.' .. ~ ..... t . -;; I. ·~ '" 
_ l 'X·. I.'" L '.' 

Linear S'Parameters 

n r l" 't it ~":: I ::.:~ ~-i:;-

!~L: t~.:. "I ~ . I ~"-; ( ' 1(. ,,',r, ,« ,,~ ". :\...,. " 1:·1. ) . (1;" 1;"':: . 4 , . 
' .. " t ::";. ! · 

,'(01) . . .. - !~.'. ' ~ ;."'-' \ ' ;" .1 . 1;" ~ .... ,; . 1';; 1":.3." 
:"'0. . ! ~ • I ... . ,' :.. ,,;: I ~"' . O 

,. -D . ... .n I -Z;.=:-
' l oC> . . «) . : .... ; ~.~ ' :Jo) . ... : ;" -I~.~ ." 1re. 0 
!«.'. .,. -: ', .... • • ')0;) :1-. : . : e - .. 'S • .,. ... :;> .... 
• ((! . . :0) - ',,:" .1 t . ;'" 10) . 9 . 1: _:'~, 4 . 0:- ~).5 = . . ..,: :5" . L ::.tr. lI" . 9 . 1: -:::S. :- ." .. 4. 3 
~«l . .: (> _ ! .1 .' ; .C" ~.(I . : It -01:- . : . 0::- - 3. ;-
.~. .iI - : ":.J ... ., . £0. (1: .HI .~.) . 0;- -2:.0> 

:.0«1. . : ) - 14 ~ . : .:.c:- 01<> .1 -i;() . :l " ...... , 
::00. . : - -:"". .. t o;. :1 .;" ... ....::-. .: ::> -(-8.:: 
• .....-.0 . . I t: . :Y<. : <.r" I :"." -:-... ~ " -'tol.( 
: :.00. ". -I "". :" . ~ ... ,., . !- -t:..J .~ " •. !(t?:3 
'''00. .. ~, · !n.~ ." -) 1 . ) .. -~" ! . :-

,. - lot: • .! 
: ".(\(l . '~'. 1 ~ .': ': . 1, 0 ~:-. ! .::- - ! OI.~ • .:'1 . !~ <' . !> 
:.·00. .~-.:; '" . 5 i , ~ I - ~~ . O .: 0: - 10'!' . 8' . ~ :: - I"'). ~ 
: ..... >( •• '" ... !~.1.~ ; . \;.\ . -50.~ . l tt - I Ie . ,;, • .:'i -1 ;-~." U..-"·. . ,:-:; I ~l ." .r" -;" .... 9 . W -- 1<::-.0 '" 1';) . 1 

'~J\\ . ." •• ....... ·~ 1 . ~ . I~ -, ::- .i. ." I ~ " . " .-~,,)(o. . <" ! 0' ., ~ . ("I - Iii'. , • I ~' I '!I,) . .:: . <' 1 !2'?'i' 
!i"-:'. .. ~, :-. ) "C~ - 14;". ;' . ~i' - 1:-::. ~ ,.. ~. t> 

",.-.:0(0. • .1 , · '·1.1 .. ' I~.fl . , .,- 1 .. ".. , :" -i' . ;-
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WJ-A38 
10 TO 2000 MHz 
TO-S CASCADABLE AMPLIFIER 

• HIGH OUTPUT POWER : 
+19 dBm (TYP.) 

• HIGH TH IRD ORDER I.P. : 
+30 dBm 

• WIDE BANDWIDTH : 
lO·2000 MHz 

Specifications · 

Charncteristic5 

Frequency (Min.) 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max .) 
10-1500 MHz 

500·2000 MHz 

Power Output i1t , dB Compression (Min.) 
10·1500 MHz 

500·2000 MHz 

VSWR (Max,) Input/Output 

DC Current (Max.) at 15 Volts 

Typical 

5·2050 MHz 

7.5dB 

10.3 dB 

6.5 dB 
7.5d8 

+18.0 dBm 
+19.0 dBm 

1.8: 1 

65mA 

'MensLired In 0 60.ohm lystem al +15 Vdc Nominal. 

Guaranteed 
oO·so"e -S4"C - +8S" C 

10-2000 MHz 10·2000 MHz 

6.5 dB 6.0dS 

±0.7 dB 11.0 dB 

7.7d8 B.2dS 
9.OdS 9.5d8 

+17.0 dBm +16.5 dSm 
+18.0 dBm +17.5 dBrn 

2.2: , 2.2 :1 

G9mA 72mA 

Typicallntermodulation Perfonnance at 25° C 
Second Order Harmonic Intercept Poi nt . .. ........ . .... . ... +52 dBm (TYP.' 

Second Order Two Tone Intercept Point .. .. ... .. ........... +45 dBm (Typ.) 

Third Order Two Tone Intercept Point ......•.. . .••........ +30 dBm (TypJ 

Absolute Maximum Ratings 

Storage Temperatu re ............... . ....... . ........ -62° C 10 +12So e 

Ma)Cimum Case Temperature ..................... • ............ l OOoe 

Ma)Cimum DC Voltage ............ . . . . . . . ...•••.... . ...... +17 Volts 

Maximum Continuou s RF Input Power . ....• • • . .•• • . • ... . ... +50 Mitl iwatts 

Maximum Short Term CW Input .. .. . ... .• • . , ••• , .. • .... . +100 Milliwatts 
(1 MinulC Max .) 

Maximum Peak Power ..... . . . .. . . .....•• . •.• • . , .. ... ..... 0.5 Watt 
(3 /Jsec Max .) 

"S" Se ries Burn·ln Temperatu re (Case) .. . . ... . .. . • . .. • .•.... ... .. 100°C 

i 14 

Outline Drawings 

A3B 

O I "'( h ~IO«s Aft[ ". '''OIlS ",IILL 'METlRSI 
• .0G5 r.ll! ~HLI.SS OT"(~\WIU ? ""'lO 

Weight 

approximately 2.0 grams (0.07 oz.) 

CA38 

o,m .. 0.010 
~ (1.12 .. 0.2'5) 

1l 1 '''( N)IOH~ A ~( I,.. INCHES ' '''LL'~I,U~SI 
• Q'~ ' .~I UNL(SSO THfnW' SE 50ECI#I[O 

. ~, ~QII • " ... ~. ~ , QII - , ... _ ...... ,.',,~ ...... ...- ........ .... 
_ . .......... 0 C .. IIO·C' __ ..... . _ ", c-e- ....... " ......... .... 
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Typical Performance at 25°C 

Gain 

;~EI I I ~Efll ;~ 
10 200 .:a! 600 SOD 1000 1200 I.:aJ 1600 ISOO 2000 

fR£QUlHcy·MHt 

II I'T)~ 
6OOSODIOOOI2OOI.:aJI6OOUIOQ2000 

fRlQU[NCY '/oVU 

II IZ Il 14 18 
Yee ·Yalls-

Noise Figure 

tEl f II Effj 
i 10 200 400 600 100 1000 1200 1.:oJ 1600 1800 2000 

FREClUENCY-MHz 

Power Output * 

i ~kIH-I--tm 
10 200 t.OO 600 100 1000 1200 1.:oJ 1600 1600 2000 

FREQUENCY 'MHz 

~r--r--r--r--r--r--r-~--~-r~ 

i ~~~-4--~-+--~~~~~~~~ 
$ ... 181--+--+--+--: ...... s...!-= 
5 
o 
~ Ib 

~ .. h"r::>""'f--+--+-i-

Vee' Volts 

'11148 Goln eo",mJIon 

Intercept Point 

11 18 

~~+-~-+~~~~-+--~~~ 

~ lO·7--:-200::--400::-~600::--:-SOD::--::IOOO~-:-I200~-:-lt.OO~-:-I600~-:-I800~-=2000 
fREQU[NCY'MHz 

VSWR 

§::ffi II ~I 
2 S 10 100 200 .:a! 600 800 1200 1600 2000 2«lO 

FREQUENCY·MHz 

Typical Automatic Test Data 

Vcc= 15V 
I)'tv tUJlt IJ'.>lJ'" Y.lt4 
ttf..' 11'1 wr 1.1l 

IW. 1.1 1.U ;'.'5 
~'\,,'\I. 1.1 l.U ...4 
;J\JU. I .... 1.1 ... 4 
4UU. I .... 1.1 ;".4 
~. I.;s l.i: ... 4 
I.AAI. I.;S I.e: ".4 
,w. 1.4 1. ;s ".4 
IAIU. 1.~ 1.4 ',"'.4-
~. I.~ :.4- ;-.4 

lUUU. 1.(, 1.~ ; .... j 

lIUU. l.b 1.6 ? .. :J 
li:."UU. .. . - 7 .. 3 . .. . .. 
I;J\JU. 1 •• # I.U .'!' .. i: 
!4UU. 1 ... l.U • ... i.: 
1:.lJU. I .. I" .~ .. c: 
!I.AAI. 1. " 1.' . ~. . .. 
It'"UU. I.b I.' ,7.,,' 
ltAJU. I.b :.0 .' .. 1 
1'.."". :.:i I.u ,".2 

'''1JUU. 1 .. . .. ,".l.' 
~lUU. 1.' l.~ &.& 

Linear S-Parameters 

Ilo'Ev ~11 ~"1 t)!~ ~c: 
t111o.' 111 ... I<K. fll<; I¢'!C 111'«, I~o..; rlt<t; 1<1'4& 

IUU. .u;s '~4.U ~.3·: 6;).9 .,.-.) --0.(. .UU ··I,'U.(, 
.'VU. .ut> --1OS.U "' .. ~ %., .&::"\) ··!($.U ... .11 "ll'4.U 
;SUU. .ut> "I 10'. U <:'.:36 ;:;0.0 .<:'0 ··t!';'.4 .l';S ··~·u.o 
4UU. .. 1U -1~9.~ l!.~<5 13.2' • ,,'I) -3;' .. 1 .l~ -IU~.~ 
SUU. .1':- "1;)~.1 l!.~ 94.6 • <-I "-47 .. u .lli "!I~.O 
&UU. .ltol "14'.1 c?4o~ ~';' .. ! • <:'1 ":;6.0 .IV "1<.'U.4 
.'uu4o .Ib "150.4 l!.~<4 59.9 .. L'1 "6(,.;' .lC.;' ··14U.~· 
WU. • 1'" "·lIbU ...... <.'.~ 4J.l • c:'! ";"('.1 .l~ -·I~;4." 
'..tUL1. · .... : ··l .... ~~. tl .... ~ <:'(,.4 • '-'I --«S.U .ll{ ··1f.~;'. ~ 

!\I\lU. .;::..s 16t!.~ c?~ 9.U • C:l .. ~45.~ • c.;'! 1.'tJ.4 
l1UU. .'-"'4 !~~., i:.:xt "6.9 .C?i:' ··!(t5.1.l .C!~ 1l,;S.~ 

:,:uu. .l·b 14;S.U C?Jl "~.;J .c?c.> -'116.1 .'-"b 14U.tI 
I~UU. .t:".' 1"'.<.' ~ .. l~ "41.1.6 .~c? "!C'6.;s • c:~' l~'-".~t 
!4UU. .. i..".' 113.4 (:. ,1) "::;;-.0 .C?J: ··1::7.~ .~"".,t 1Ill.! 
l:.4.tU. .. ;:.' ~'b.4 e4ol~ .... 4.a ..... 4 ·'147.6 .~<U IU1.U 
lWU. .iL.·b .'b.t:' 'i!4o cOO ·· ...... e.6 .c:'4 ··159.(t .~I u4.5 
1I''\Ju. .<.'" 'OU.4 (1. C;'O "110.;3 .<:'6 -1;'0.4 .: .. ;1 (.(.,.~ 
IWU. .;:;: 1~.:; 

~, ~., 

'".~. "129.0 i'!~ · . 1;'(,.0 .;;;(l 4,'.1.1 
l';,~U. • ... 1 ··;:3.b c:.~ "148.0 •• '0 1(,<:'.9 .':'0 ;:'.J.~ 
~'VUU. ... ~ "-b9.b L'.~J "169.9 .;JC 147.5 I'-.~ ";S.;S 
... IUU. • ;Sl .. IU9.& 2.1;3 169.0 .;JC I;JC. 'I , .. '0 "41.1.4 
C:c.'UU. .41 -143.3 <.'.00 146.6 .;JC 113.u lIb -·u~.~· 
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WJ-A38-1 
10 TO 2000 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH OUTPUT POWER : +18 dBm (TYP.J 
• HIGH THIRD ORDER I.P.: +30 dBm (TYP.I 
• WIDE BANDWIDTH : 10 · 2000 MHz 

Specifications * 

Guaranteed 
Charac te risti cs Typical 0 ' . 50°C _540 

_ +8SoC 

Frequency (Min.) 5 - 2050 MHI. 10 - 2000 MHz 10 - 2000 MHI 

Small Signal Gain (M in.) 9.5dB 8.5dB 7.5dB 

Gain Flatness (Max.) ±A dB ±7 dB ±I ,OdS 

Noise Figure (Max.! 
10 -1500 5.5d8 6.0dS 6.5dB 
10·2000 6.5dS 7.5dB a.OdS 

Power Output at 1 dB 
Co mpression (Min.) 

10 - 2000 18.0 dBm 17.0dBm 16.5 dBm 

VSWR (Max. ) 

Inllut/Output 1.6 1 2.'1 :1 2.2 1 

DC Current (Mtlx .) at 15 Vo lts 65mA 70 rnA 74 rnA 

'Measured In ~ SO-ohm , ySlem 111 +15 Vdc Nominal . 

Typical Intermodulation Performance at 25°C 

Second Order Harmo nic Intercept Point . .. .. . ... . . _ . _ ... . 
Second Order Two To ne Intercept Point . . ... . ..... . .... _ .. . 

52 dB!"!! (Typ.) 
45 d8m (Ty!).) 
30 dBm (T yp.1 Third Order Two Tone Intercept Point ...... ••... ....• • . . 

Absolute Maximum Ratings 

Storage Tempe rature .... ....... . ... .... . • •. .. . .. . .. . . ·62"C 10 125"C 
Maximu m Case Temperature ...... .. .. .. . . .. • ................. lOOoe 
Maximum OC Voltage ............. . ... . .... . ....... ...... + 17 Volts 
Maximum Continuous RF Input Power . .. ... ..... . . . ........... +17 dBm 
Ma )( imum Short Ter m RF Input Power (1 !\'Iinule Ma x.) ...... ... +100 MilJiv!alts 
Maximum Peak Po wer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .5 Wall 

(3 1l5f!C Max.) 

"S" Series Burn-In Temperature (Case) ..... . • • .. .. . . ..•... . . _ .... 1000e 

116 

Outline Drawings 

A38·' 

IlIM(USIO"S .. ftE IN INQ<U !"llLlMl'TlftSI 
• JlO!,! III u .. ~(~ OT"VW>$' PECIF lED 

Weight 
(lpproximatC!Jy 2.0 grams (0.07 oz.) 

CA38-' 

01" .(I<510N$ .. II [ III 'NCHES l"'ILL It.!!TE ~SI 
, 0 1 ~1.' UN~(S$OTHn""'$( ~[I:IFI£D 

.. ,<~., ""-. .... ,,, ..... ' _w---...",~ ___ .... _.-._ <to .. ""0 _p __ ...... !.oo e __ .. ~ ~"' __ 
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Typical Performance at 25°C 

Gain Power Output' 

· , • · ~ 
o 

, 
, 
, 
I 

, 

· 55' C 

·25"C ~ ~ 
I .,,~C 

16 !,Q 100 400 700 1000 1300 1600 "00 2211~ 
fAEQUENCY · MH I 

, , , 
• ' lD 
; 
0, 
~ • 
ffi' 
~ e, 

• 
• , 

.~·C, 

"" -
'15' (./ 

, 

." C , , III !ill lOll 400 100 000 1300 1&00 900 2200 

f A£QUUlC Y· MHI 

Noise Figure • al 1 dB Gain Compression 

fU 111 11 1M 
VSWR 

:e 10 !oil 100 400 700 1006 lJOD 1600 1Il00 2200 
fREQUENtY . MHI 

~:; I . I I I,A"IPfhl 
Typical Automatic Test Data 

Vee '" +15 Vde 

-., 
' to., , .... 
111. ' ..... , .... ..... 
"".' ..... 
t ... . ...... 

" ... . " .. . 
" ... . , .... . " ... . u ... . " ... . 
n ... . ...... ,. .... ...... 
II ... . 

.. . .. . 
'. ' L . 
•• • . .. 
••• ... ,. ' .. , . .. 
•• ... , .. ... , .. , .. .., , .. 
L ' .. , 
•• • 

linear S·Parameters 

"H.I·'· ,-. 
' .... 
:U •• 
1 .. . . ••••• 
' 01 • • 
n' . • 
'f • • • ..... 
' ... . , .... . " ... . 

: : ... . 
, III . ' 

"'"., , III , 

,60'.' ,·u.' 
.. It.' 
10 .. . . 
a ... . 
:111 . 1 , ..... 

... " .. ,.) 
. .. t, 
' . Il~ .. '" 
I . ,,' 
I . '"~ .. , " 
• • IS' 
' -I n ,.,00 
• • :to .. '" I. a · 
' . 11 , 
I. " , 
t . :» 
I.'" 
I . ,, ' 
I . U. .. : .. 
I • • " 

. .. 
" . ". ". ·,n 

. '" .", .". .... . ,1' -,0) . ,., -,,, .,,, 

.". .". ". ... .. -. . " · f '; 

" .t .. , 
•• • ••• 
'. ' •• • . .. ,, ' ,. , , .. , .. 
,.' ". , .. , .. 
L ' ,. : , .. , .. , .. 
\. ' 
, . ~ , .. , .. 

.. , .. . f., 
> •• 

••• • •• '.' > • • .. . 
'.' , ... ... , .. .. 
II.' 
O •• ... 
••• ... .. . 
0 • • 

'.-••• 

: .': ,', 
I . ' : ,,: I." ,.: 
J. I ' ,. , 
l. ' : ," 
l .n '" 
l. n " 
J. " " J . .. U 
l .1l • • 
l . 1< ,. ,.a " 
l . " , l." .• 
l .1l 'l . 
I .!> 'l' 
l . 11 .~. 

I .Il . .. 
I. '~ ·n 
: . " 'U, 

t!: .::!; 

• • " · l 
• . " ·u 
I . " ,U .. " ." .... . " 
I ." · n 
• • " "1 .. " .,. I." ·t , .. " ." ' . " .', 
• • I ' . ., .... ... 
I . " .". ..... ,., 
. . .. ' 11' ' .11 'Il ' 
• • :. ',l) 

' .:' . " , 
• • :: ·It. 
I :0 .,': .. " ,'. 

111 !oil 100 400 l oa 1000 1300 1600 nOlI 2200 
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WJ-A39 
10 TO 2000 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH OUTPUT POWER: 
+22 dBm (TYP.I 

• HIGH THIRD ORDER J.P.: 
+34 dBm (TYP.I 

• WIDE BANDWI DTH : 
10·2000 MHz 

Specifications * 

Characteristics Typical Guaranteed 
oO_soDe _54C1 C - +85" c 

Frequency (Min.) 5·2050 MHz 10·2000 MHz 10·2000 MHz 

Smal1 Signal Gain (Min.) 7.5dB 6.5dB 6.0 dB 

Gain Flatness {Max'! ±0.3 dB to.7 dB ±1.0 dB 

Noise Figure (Max.) 10-1500 MHz <8.0 dB 9.OdS 9.5dB 
1500-2000 MHz B.5do 9.5dB 10.0 dB 

Power Output at 1 dB Compression (Min.) +22 dBm +20 dBm +19.5dBm 

VSWR (Max.) Input/Output 1.6:1 2.2: 1 2.2 : 1 

DC Current (Max.) ilt 15 Volts 9DmA 94mA 98mA 

· Measured In a 5O-ohm sySl<lm at + 15 Vdc NommnL. 

Typicallntennodulation Perfonnance at Z5° C 

Second Order Harmonic Intcrcept Point ... _ . 

Second Order Two Tone Intercept Point .... . 

Third Order Two Tone Intercept Point .....• 

Absolute Maximum Ratings 

. ... +55dBm (Typ.) 

. .. • ....... . .. +50dBm (Typ.) 

. ••.•.. • •..... +34 d8rn (TyP.) 

Storage Temperature .. ........ . .. .. . •• •... • . .• .... -62°C to+125°C 

Maximum Case Temperature .. . . .. . . . . .. . .. .. . 100°C 

Maximum DC Voltage ... 

Maximum Continuous AF Input Power . . . . ..•....... 

Maximum Short Term CW Input . .. . .•... .•.... .. . 

Maximum Peak Power .................. . . . •... 

.. s .. Series Burn·ln Temperature (Case) 

Weight approxima te ly 2.0 grams (D.07 oz.) 

118 

. . . +17 Volts 

.. +50 Milliw3US 

. +100 Milliwiltts 
(1 Minute Max.) 

. ..... . . 0.5 Watt 
(3 ,usee Max.) 

1000e 

Outline Drawings 
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Typical Perfonnance at 25°C 
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WJ-A41 
1000 TO 4000 MHz 
TO-8 CASCADABLE AMPUFIER 

• WIDE BANDWIDTH : 1-4 GHz 
• MEDIUM OUTPUT LEVEL : +12dBm (TYP.) 
• LOW NOISE : 3 .5 dB (TYP.I 
• EXCELLENT GAIN BLOCK 
• GaAs FET DESIGN 

Specifications· 

Cha racteristics Typ. 
Guaranteed 

0° _ +50°C _540 
_ +BSoC 

Frequency (Min.) .9 -4.2 GHz 1-4 GH z 1-4 GHz 

Small Signal Gain (M in.) 8.5dB 7.0dS 6.5dB 

Gain Flatne5S (Max,) ±A dB ±.7 dB .t.9 dB 

Nois!! Figure (Max.) 4,0 dB 5.0 dB 5.5dB 

Power Output at 1 dB 
Comp ression (Min.) 12.0 dBm i l .0 dBm iO.5 dBm 

VSWR (Max.) 

Input 1.6: 1 2.1 :1 2.2 :1 
Outpu t 1.4 ~ 1 2.1.1 2.2 : 1 

DC Current (Max.) at t 5 Volts 35mA 40 rnA 42mA 

'MeaJuroom 1) 50-ohm system at +5 Vdc NomlnO!. 

Typical Intermodulation Performance a t 25°C 

Second Order Harmonic Intercept Point . .... . 

Second Orde r Two Tone Intercept Point . .. .. . 

Third Order Two Tone Intercept Point . . .... . 

Absolute Maximum Ratings 

. .. .. .. . 

.. 45 d Bm (Typ.l 
. . 35 dBm (Typ.J 

. . . 25 d8m (Typ.) 

Storage Temperature ... . .. . ...• • .. . ... ..... _62°e tQ+ 125°e 
Maximum Case Temperatura . ... . ..... . . . . +125°e 
Maximum DC Vo ltage . .. ......... . .. .. . ..... .... . . + 6 Volts 

Maximum Continuous RF Input Power . .. . .•. . " ... +12dBrli 
Maximum Short Term RF Input Power (1 Minute Max.). .. . . • ... ... 50 Milliw3t1s 

Maximum Peak Power ... , ... , ... , . , .. , . , . . . . . . . • ... . .. 0.25 Watts 

.os .. Series Bu rn·ln Tempe ratu re , . 

We ight 
120 

appro xi mate ly 2.0 gra ms W.07 ot..} 

.. • . •• • • (3J.1 see Max.) 

. .. . . , ... 125°C 

Outline Drawings 

A4 , 
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· WJ·CA41 is s.anda rd WJ·A4 1 inSla lied 

in a miniature SMA connector hOUSing 

and UVilfilnllled over O°C 10 50°C lem· 

perature range. Sec cascaded Thin· Fi lm 

ampli fie rs. 
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Typical Performance at 25°C 

Gain 
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WJ-A41-1 
1 TO 4 GHz 
TO-8 CASCADABLE AMPLIFIER 

• WIDE BANDWIDTH 
• HIGH OUTPUT LEVEL: +19.0 dBm (TYP.) 
• LOW NOISE: 3 .5 dBm (TYP.) 

Specifications · 

Characteristics Typ. Guaranteed 
0° _ 50° C -54(> - +8SoC 

Frequency {Min'! 0.9-4.2 GHz 1-4 GHz 1-.4 GHz 

Small Signal Gain (Min.) g.OdS B.OdS 7.5 dB 

Gain Flatness (Max.) ±A dB ±.7 dB ±1.0 dB 

Noise Figure (Max.) 3.5dB 4.7 dB 5.2 dB 

Powsr Output at 1 dB 
19.0 dBrn 16.5 dBm Comp ression (Min.) 17.0 dBrn 

VSWR (Max.) 
Input 1.7:1 2.0 :1 2.1 :1 
Ou tput 1.4: 1 2.0 :1 2 . 1 :1 

DC CUrrent (Max.) at 12 Volts 70 rnA 75mA 77mA 

°Ma.3Svred 10 a 50-ohm $yslem 01 +12 Vde: Nominal. 

Typic a l Inter modulation Performance a t 25°C 
Socond Order Harmonic Intercept Point . . . . . . . . .. .... . .... 50 dBrn (Typ.) 

Second Order Two Tone Intercept Point . . . . . . ... .... . .• .44 dBm (Typ.) 

Third Order Two Tone Intercept Point . . . . . . • . . . . . . . . . .30 dBm (Typ.) 

Absolute Maximum Ratings 
Storage Temperatu re ..... . ........ . .. .••. .. ....... -6i'c to+125

g
C 

Maximum Case Temperature . . . .. , .. , , , , , • . .. . . .. ... IOO"C 
Maximum DC Voltage .. . .... .... +13 Volts 

Maximum Continuous RF Input Power .. , . . .. ' . . . ... +14 dB m 

Maximum Snort Term RF Input Power (1 Minute Max.) .. .. . • . . ... 50 Mill iwa lls 

Maximum Peak Power . . . . . , . , . . . . . . .. • . . .. . , . 0.25 Wall 

.. ,. . . . . . . . .. . ,. . . . . . ....... . (3 j.!sec Max.) 

"S" Series Burn·ln Temperature (Case) . , . , • . . . . . . lOoge 

Weight approximately 2.0 gmms (0.07 oz.) 

122 

Outline Drawings 

A41·1 

. 0,450 aA 
I - - 11141) r-

0200 l- D.ll15 (063) 
{SOIl) 1 .L 

O):O .l.o.OID 
t:N~8C - y--:,.._ GROtJIIO 

51J.(1ffiAOUIM 

"'" I (0 &4) 
4S' : 3' 

/ 

OI"'-Ui.510'lS ARt '" 'NCHES ''' 'll'Y£H RSI 
"OQS I.'" UNl~:;SOTH["''''''$[ Sl'ECl f IU) 

CA41-1 

D''''[''SION$ ... ~{ ''I 'N D IES (OJ'll''' ~T ERSI 
• Ot S rJ.ll U ll l[sSOW~IIW'SESPEC' F'£D 

"WJ-CA41-1 is standard . WJ-A41-1 in· 

stalled in miniature SMA connector 
nousing and guaranteed over O"e to 

50"C temperature range. See Cascaded 

Thin-Film Ampl i fiers. 
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Typical Perfol'mance at 25°C 

Gain 

11 

~ 10 
I 

Z 

~ 9 

1.0 

Noise Figure 

2.0 3.0 4.0 4.2 
FREQUENCY - GHz 

I:Rf L...L-...C::~I I I =*==LJI ] 
Z .8 1.0 2.0 3.0 4.0 4.2 

FREQUENCY - GHz 

Power Output* 

22 

.: 21 .., 

~ 20 
Go 

~ 
o 19 
a: 
w 

~ 18 

17 

.-
I 

~ 

~-, 
.8 1.0 

./ 
-55·C -- , '- --

+25·~\. 

~- -. Ia_ --
'-j85'C 

2.0 3.0 

FREQUENCY - GHz 

• at 1 dB Gain Compression 

VSWR 

FREQUENCY. GHz 

Intercept Point 

E 
ca .., 

I so ... 
Z 

~ 
2ND ~ARMDNIC 

~ 

~ 40 
Ii: 
w 
u 
a: 30 w ... 
:! 

~~ I I 
2ND DRDEj 

3RD ~RDEri/ 
20 

.8 1.0 2.0 3.0 

FREQUENCY· GHz 

~-. ... 

- -
4.0 4.2 

.... ..... -...... .... 

4.04.2 

Typical Automatic 'Eetd Data 

Vee = +12 Vdc 

FREQUEHCV YSIIR YSIIR GAIN FREQUENCV YSI/R YSIIR 'A IN 
"Hz IH OUT DB "Hz IN OUT DB 

eee.e 1.9 1.4 8.72 2700.0 I.S 1.3 9.86 
9811.e 1.6 1.4 9.96 2880. II I.S 1.3 8.87 

108e.8 1.4 1.4 9.08 2988.0 I.S 1.3 9.09 
11811.8 1.3 1.4 9017 30eo.0 I.S 1.3 8.89 
12ee.e 1.2 1.4 9.18 3100.0 1.5 1.3 9.91 
1380.8 1.1 1.4 9.20 3288.8 1.5 1.3 8.9. 
14ee.e 1.8 I •• 9.19 3398.8 1.5 1.3 8.9S 
1:!80.8 1.0 1.4 9.14 3488.0 1.5 1.3 8.94 
1680.8 1.1 I •• 9.12 3"18.8 1.4 1.4 8.96 
1788.0 101 1.4 9.10 36e8.0 1.4 1.4 8.95 
1888.e 1.2 I •• 9.06 3788.8 1.4 I·i 8.9. 
1990.0 1.2 1.3 9.83 38ae.a 1.4 1.5 8.n 
288a.8 1.3 1.3 9.e8 3900.0 1.4 I.' 8.83 
2180.8 1.3 1.3 8.97 4000.0 1.4 1.5 8.72 
2208.8 1.4 1.3 a.9. 4100.0 1.4 1.6 8.68 
2308.0 1.4 1.3 8.89 4208.8 1.4 I.IS 8 •• 3 
2400.0 I .• 1.3 8.89 
2500.0 1.5 1.2 8.87 
2680.8 1.5 1.2 8.85 

Linear S·Parameters 

FREQUENCy 511 521 512 S22 

"HZ "RIO RIIG HAC AHe nAC RHe I1RG AIlG 

800.0 .318 72 2.729 -17O .1.5 34 .1711 -63 
988.8 .243 62 2.80S 17. .149 19 .152 -180 

11100.8 .183 5S 2.845 168 .149 6 .150 -130 

1100.8 .134 49 2.873 1.8 .148 -. .154 -IS4 

1208.8 .8a9 43 2.877 137 .149 -15 .162 -173 

1308.8 .052 38 2.884 126 .148 -24 .166 171 

1480.8 .019 28 2.880 116 .145 -33 .169 158 

1500.8 • 089 -12 • 2.965 106 .145 -41 .169 147 

1680.8 .836 '1" 2.857 97 0142 -58 .166 137 

1788.8 .861 -147 2.9:!1 88 .139 -58 .160 130 

1888.8 .083 ·148 2.838 79 .139 -6' .153 123 

1980.8 .104 -153 2.827 711 .136 -72 .143 118 

21108.8 .120 -1S4 2.819 62 .135 -79 .134 114 
2180.8 .139 -155 2.808 54 .133 -85 .127 109 
2280.8 • ISO -159 2.799 46 .131 -92 .128 1117 
238e.8 .162 -162 2.7112 37 .129 -lOll .115 106 
2400.8 .175 -166 2.78. 29 .128 -107 .112 1114 
2580.8 .187 -172 2.778 20 .128 -114 .109 103 
2600.8 .193 -176 2.770 12 .126 -121 .111 101 
2700.0 .198 179 2.773 4 .124 -128 .112 100 
2800.0 .201 173 2.777 -4 .122 -135 .113 98 
2~00.0 .204 166 2.183 -12 .123 -141 .11' 94 
3080.8 .281 I" 2.782 -20 .122 -147 .120 98 
3100.8 .280 1S2 2.198 -29 .128 -1S4 .128 84 
n80.0 .197 14' 2. 7~8 -37 .121 -160 .131 n 
3300.0 • 1~3 136 2.803 -46 .120 -161 .138 78 
3488.8 .187 126 2.800 -S5 .120 -173 .147 61 
3508.0 .180 117 2.805 -64 .120 '180 • \S6 51 
3608.0 .171 10' 2.003 -73 .119 17. .164 42 
3709.0 .163 93 2.800 -82 .119 lEi8 .174 32 
3800.0 • 156 19 2.78 • -~I .118 161 .184 23 
390e.0 .ISI 64 2.764 -lei .117 IS' .197 14 
4990.9 .1S3 48 ~. 728 -110 .118 148 .211 5 
4100.11 .1S8 32 2.692 -120 .115 142 .223 -2 
4Z00.8 .169 16 2.648 -130 .11' 136 .2.0 -19 
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WJ-A43 
100 TO 3200 MHz 
TO-8 CASCADABLE AMPLIFIER 

• ULTRA·WIDE BANDWIDTH : 
' 00·3200 MHz 

• EXCELLENT GAIN BLOCK: 
" .5 dB (TYP.I 

• MEDIUM OUTPUT LEVEL: 
+8.5 dBm (TYP.J 

Specifications · 

Characteristics Typical 

Frequency (Min.) 80·3200 MHz 

Small Signal Gain (Min.) 11.5 dB 

Gain Flatness (Max.) ±O.3 d8 

Noise Figure (Max.) 6.7 dB 

PowDr Output at 1 dB 
Compression (Min.) +8.5 dBrn 

VSWR (Max.) 
Input 1.6: 1 
Ou tpu t 1.8: 1 

OCCurrent (Max.) at 15 Volts 45 mA 

' Measured ,n iI 5O-ohm system at ~15 Vdc Nominal. 

Guaranteed 
0O_50oe _54° C _ +85° C 

100-3200 MH7. 100-3200 MHz 

10.5 dB 9.8d8 

±O.7 dB ±1.0 dB 

7.2dB 7.7 dB 

+7.0 dBm +G.5 dBrn 

2.0 :1 2.2: 1 
2.3:1 2.4 : 1 

48mA 50 rnA 

Typicallntermodulation Performance at 25°C 

Second Order Harmonic Intercept Point . .. . . . . .. .. . . . .. . ... +t15 d Bm (Typ.) 

Second Order Two Tone Intercept Point . . . . . . . . . .. .. .... +110 dBm (TyP.) 

Third Order Two Tone Intercept Point .. •. . •. • .. . . . ... . .. +2 1 dBm (Typ.) 

Absolute Maximum Ratings 
Storage Temperature .. . 

Mmdmum Case Temperature . . . 

.. ..... _ . .. ... •. .. . .... _ .-62°C to+125°C 

Maximum DC Voltage . 

Milldmum Continuous RF Input Power . 

Maximum Short Term RF Input Power . . . .. • .. . . • • . 

. + 17Volts 

. .. .. _ . . . +10 dBm 

. . . +50 Milliw<llts 
(1 Mil1u w MLlx.) 

Maximum Peak Power . . . _ . .... _ .. _ . . . . . • . . . . • • • _ . . ... ... 0.5 \~att 

"5" Series Burn· ln Temperature (Case ) . .. . 

Weight appro x imately 2.0 grums (0.07 0..'.) 

124 

(3 ~scc Max.) 

. . . . . .. ..... _ 12SoC 

Outline Drawings 
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Typical Perfonnance at 25°C 
Gai n 

;:X~J?:·~}tJf¥l ~lo.a C .n.c~r j~-.:tTI 
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f REOUENCY · Mil , 
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'" 100 500 900 1300 1100 1100 1_500 2900 3300 

FREQUEIICY . MHI 

Typical Automatic Test Data 
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WJ-A45 
1 T04GHz 
TO-8 CASCADABLE AMPLIFIER 

• ULTRA-WIDE BANDWIDTH 1-4 GHz 
• HIGH GAIN 17.5 dB ITYP.i 
• LOW NOISE 4.5 dB (TYP.i 
• HIGH OUTPUT POWER : +19.5 dBm ITYP.I 
• GaA, FET DESIGN 

Specifications * 
Guaranteed 

Characteristic Typical 0" _ SO° C -55" _ +8S"C 

Frequency (Min.) 1--4 GHz 1-4 GHl 1-4 GHz 

Small Signal Gain (Min.) 175 dB 16.5 dB 15.5d8 

Gain Flatness (Max.) ± 0.6 dB ± 0,8 dB ± 1.0 dB 

Noise Figu re (Max.) 

1--4 GHz 4.5 dB 5.5dB 6.0d8 
2-4 GHz 4 .DdB 5.Dd8 5.5dB 

Power Output at 1 dB 19.5 dBrn 18 t;lBm 17 dBlll 

Compression (Min.) 

VSWR (Max, ) Input 1.8: 1 2. 1:1 2.2 :1 

VSWR (Mox.) Output 1.7 :1 2.1 :1 2.2:1 

DC Current IMmel at +15 Volts 120 mA 125mA 130 mA 

"Measur<ld tn II SO-ohm sy~! em a t + 15 Vdc NomInal. 

Typical Intermodulation Performance at 25"C 
Second Order Harmonic Intercept Point ........ .. ......... .44 dBm (Typ. ) 

Second Ord er Two Tone Inte rcept Point . . .. .. 39 dBm (Typ.l 

Third Order Two Tone Intercept Point . .. . ......... . ..... _ .29 dBm fTyp.) 

Absolute Maximum Ratings 
Storage Temperature . . . . .. . _ . . . .... . . •.. _ • . •.• .. . . . -65

g
C to +125°C 

Maximum Case Temperature . . . ....•.•...... . ... .. . +lOOoC 

Ma ximum DC Voltage ...... , ............. _ . .... . ..... . .. +16Volts 

Maximum Continuous RF Input Power . .... . . . . . ........ . .... . +13 dBm 

Maximum Short Term RF Input Power 11 Minute Max. ). ... . .. . . . 100 Milliw<Jlts 

Maximum Peak Power ....... . . . . . . ... . . . . . . .. . . . ... .. .. 0.25 Watts 
(3 J.1secMax. ) 

" S" Series Burn-In Tempera ture lCasel .......... . .... . ..... . .. _ +lOO°C 

Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 
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Typical Performance at 25°C 

Gain 

20.0 

I....:! -54:t .- I, -
V 1 

~ 19.0 

z 

""'\.IIS-C -.. ':i~·': 
;:{ 111.0 
~ 

17.0 
1.0 

Noise Figure 

m • 

2.0 3.0 
FREQUENCY · GHl 

" ~ ~ , 

' .0 

.;. 5.0 1- -1--+-+--1--1--1 
~ 

il I-.... 
~ '.0 ~b:f:::F=F::j::::j ~ 1 

~ 3.0 L--.J_....l_..L_L_L-l 
1.0 2.0 3.0 

FREQUENCY· GHl 
' .0 

TypiCIII Automatic Test Data 

Vee · +15 Vde 

nlCllutllCY ws~" WSIlII ~ .. It .. 
"Hl " '" '" ... '"' • •• 17.H 

'0011 · ., .. , III . " 
, ~oo ••• • •• lit. , . 
.400 I. !! .. , 10 .77 
.600 · ., I .:! 10.04 
' 000 · ., ' .' 10 . OJ 
2000 ' . , •• • 10 .6'1 
2~01) • •• •• • ' O .~' 
1400 • •• '. ' , e.J7 
U.OO .. , ••• HI. H 
;'000 ... .. , 111.3' 
,~. · ., 1.2 II.'. 
J~OO , ., , ., 18.6' 
J 400 .. , , ., IB.18 
3400 ' .. , .. 10 .63 
,,~ ,., , .. ' 8.~~ 
4000 , .. ... n .n 
4~0(I ... ... ' 6.0' 

linear S' Paramelers 

rR(QIIC" CY '" '" ." . "' '"' ."' ... 
.'0.0 .:.010 ,. 1.:81 ' ;'7 

' 000.0 •••• -" n.o, ;, " ' !H,O .on -" 1 . • " ~ 
" 011.0 .07l -:.oJ 8.419 -, 
. ~.O •• • 6 -" B.l~H ':.07 
' 0 00 .0 .!I\ -,. 0.744 - >0 
:040.0 .~, ~ -,. •• 603 -" ~'OO.O .!7, "07 11. 4 : 1 -" : . 00.0 .:.076 - . ~, 8.:a, -'0' 
: ~oo.o .!U - 146 II . ;' &1 - . :.01> 
:000.0 .2U -.. ;' O.l ' : - . 'J 
1000.0 • 19. 17! 8 . • '~ _ ' 60 
3204.0 • • 4. '" 1I.' 9 ~ - 1111 
3 ~ 00.O . 150 " 0.69 , '" J60G.O . ' 68 " 0. 539 .. , 
3000.0 • ' 9) " 1I.17~ 1~0 
' 000.0 . 237 " 7.609 .. 
4200.0 .,,, • jI .'6;! n 

Power Output" 
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.015 -., · ~l . " 

Intercept Point 
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WJ-A45-1 
1 TO 4 GHz 
TO-8 CASCADABLE AMPUFIER 

• WIDE BANDWIDTH 
• HIGH GAIN 17.5 dB (TYP.I 
• LOW NOISE : 4.1 dB (TYP.I 
• LOW POWER CONSUMPTI ON: 325 mW (TYP.) 
• GaAs FET DESIGN 

Specifications .. 

Guaranteed 

Characterist ics Typical 0= _ _ 50o e _550 
- +8S:>C 

Frequency (Min.) .8-4.2 GHz 1-4 GHz 1-4 GHz 

Small Signal Gai n (Min.) 17.5dB 16.5 dB 15.5dB 

Gain FI ,uoos$ (Max.) O.GdB O.B dB I.OdS 

Noise Figure (Max.) 4.1 dB S.OdS 5.5 dB 

Power Output at 1 dB 
Compression (Mi n.) 13.0dBm 12.5dBm 12.0 dBm 

VSWR (Max.) 

Input 1.8 :1 1.9 ;0 2.0; 1 
Outpu t 1.8:1 1.9:0 2.0 ;1 

DC Curre nt (Max,) at -5.0 Volts 65 rnA 75mA 80 rnA 

'MoOIUlcd In II SO·ohm SVnI:m III +5.0 Vdc. NomInal. 

Typical Intermodulation Performance at 25GC 
Second Order Harmonic Intercept Point .. ... . ... _ .. . .. . .... 40 d Bm (Typ.l 

Second Order Two Tone Interc ept Point ............ .. . .. .. . 33 dam (Typ.) 
Third Order Two Tone Intercept Point ..... .• . . . . . .. .. ..... 26 dBm (Typ.) 

Absolute Maximum Ratings 
Stora!lO Tempera ture . . . . . . . . . . . . _65

c
C to +125

c
C 

Maximum Case Temperature ......... . . . . .. . . . ... . . .. +125
c
C 

Maximu m DC Voltage . . . . . .. . .. . . .. .. .............. 6.0 Volts 

Maximum Continuou s RF Inpu t Power ..... .... . . . . ... .. .. .. .. +13 dBm 

Maximum Short Term RF Input Power (1 Minute Mil)"1. ..... . ... 100 Milliwatts 

Maximum Peak Power ..... . . . ... . ...•......... . .•.. ..... 0.25 Wan 
(3psec Max.) 

"5" Se ries Burn·l n Temperatu re (Case) .. ... . . ...• . .... .. .. . .... +125
c
C 

Weight approximately 2.0 grams (0.07 oz.) 

12B 

Outline Dl"awings 

A45· 1 
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' WJ-CA 45·' is standard 

WJ-45· 1 ins ta lled in min iatu re SMA 

connector housing and guara nteed ovar 

aOc to 50°C !cmperawre range. 
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Typical Periol'lDBnc:e at 25°C 

Gain 

21 

'" 20 

~ 19 
:c 

..... -
+25°C 

~. ~;55°C - ~I ..... , 
" ~ 18 t65°C 

1"-- ~ ... :.r .. - , -17 
1000 ISIllI 2000 2500 30CII 3500 401lO 

FREQUENCY - MH, 

Noise Figure 

! ~Il-J....--,.I ± IL..........L...I I----L..........I I~f I 
z 10110 2000 3Il00 4GOO 

FREQUENCY - MH, 

VSWR 

~ :If] Il-k£lJ 
1.0 1000 ISUO 20nn 2500 30CII 3500 40110 

FREQUENCY - MH, 

Power Output-

FREQUENCY - MH, 

'at I dB Gain Compression 

Intercept Point 

1000 2000 30nG 
FREQUENCY - MH, 

400n 

Typical Automatic Test Data 

Vee = +5 Vdc 

FREClUEIICV 
MH, 

sao.o 
6~.0 
700.0 
8~.0 
_.0 

1""'.0 
1100.0 
1200.0 
1300.0 
UOO.O 
1500.0 
1600.0 
1700.0 
1800.0 
1900.0 
2000.0 
2100.0 
2200.0 
2303.0 
2'00.0 

U5~R 
IN 

10.6 
2.Z 
1.5 
1.2 
1.2 
1.2 
1.1 
1.1 
1.1 
1.Z 
1.2 
1.3 
1.3 
1.' 
1.' 
1.' 
1.5 
1.5 
1.5 
1.5 

5.5 
1.5 
1.' 
I.' 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 

GAIN 
DB 

11.6 
IS •• 
17.2 
19.5 
1a.7 
1S.9 
19.0 
19.1 
19.1 
19.1 
19.1 
19.3 
IS.3 
19.3 
19.2 
19.2 
19.1 
19.0 
1B.9 
16.7 

Linear S-Parameters 

500.0 
600.0 
700.0 
aoo.o 
500.0 

1000.0 
11~';'.O 

1:~"." 
l.3C".~ 
14"",(4 
lS0-J.0 
l&"O.lJ 
1 700.v 
!a30.~ 

1 Q00.0 
:030.0 
~ 100.0 
::00.0 
:300." 
:'00.0 
::;~\).(I 

:s".,.~ 
;7ao.O 
:;~~,t3 

:'l~J ,\) 
1~~~.J 
3'.:l~.J 
;:~~. ~ 

j.!J~.":: 

H",""v 
35:'\),01 
:ta1~._'" 
:;7o)\J, J 
';;;J~ .... ' 
.: 11"~ .• ' 
~N'; .• ' 
~ I i'~ .~' 

511 
"A6 I1h6 

.sn -1:;5 

.3B' 171 
• I as 137 
.100 .: 
.ilS3 -:4 
.ol=~ -.IS 
.i!6a -53 
.U1 -37 
.~5: -1: 
.~n -4 
.~S5 -E 
.117 -1: 
.1 j7 -:1 

· IS' -3~ 
.166 -u 
.lez -5t: 
.131 ·oe 
.195 -70 
.:!"0 ·1; 
.lsa ·sa 
.156 -;, 
.13\1 -1~6 

.1 C.& ·11-1 
,li6 -1:: 
,1"715 .1-: 
,166 -;13 

!;~ -'-:-ro 
,1:: : '7"'1' 

· h39 165 
,('ISS :.n 
,069 ·:os 
,eo;g I CS 
. ,'\:)-:, ss 
· lor ;-
• I ~ t! 5. 
· ~ ,= "' -
."t.( :::5 

5:1 
MAS ANG 

J.BI6 -114 
a.ssg 1St 
1.:64 la3 
3.'3' 63 
9 •• :3 lS 
:I.c... 9 
E. ;11 -1.3 
i.9'~ -l3 
9.~;5 -5: 
~.1:; -"j~ 

S.157 -67 
S.1 S: -fa" 
S.:13 -I:~ 
s;,.133 -135 
9.144 -IS~ 

'i.071 -165 
6.99: -IB0 
a.sn; 166 
a.iS: IS3 
S .• ~I 139 
e,se; 1:6 

a.H" "" 9.":5 ,~: 
e.:!s; H 
;,jl: r I 

~. ,,;~ €5 
;.47~ s: 
;. ,,;7 13 
~,S16 .. I 

a.Si6 IS 
5.639 
e..73" -1':-
a.610 ·:li 
ti.~5'~ - 4,' 
E .54":' -55 
ti.7t;'· ."(\ 

~ .6 1 : 'e6 

~REQUEHCV 
"HZ 

SI2 

2500.0 
2680.9 
2700.0 
2900.0 
zsea.o 
300~.0 
3100.0 
3:00.0 
33~O.i) 

3'00.0 
3590.0 
3600.0 
3700.0 
3a00.0 
3900.0 
4aOO.0 
4'00.0 
4:00.0 
'3"0.0 
4"~O.0 

';~a." 

MAG AIIG 

• OlE; ,,:! 
.0:4 -1i'7 
.023 157 
.010 lOS 
.013 61 
.019 61 
.317 45 
.316 31 
• aTS IS 
.01' 6 
.013 -3 
.~I~ -,~ 

.all -;, 

.31" -34 

.0~S -'5 

.009 -55 

.007 -70 

."01 -as 

.005 -10: 

.~a6 -116 

.~,,; -130 

."~6 -157 

.~~1 -17& 

.~B 169 

.t?"'; U7 

.~~5 us 

.~"7 153 
oI~B uS 
.Jl~ 137 
.~II 13: 
.~1: 1:5 
.~13 1:13 
.J1.& 114-
.~I' 110 
.als ltJ5 
.il'16 1~1 
. ...'IH; .J'" 
.iL! 7 :OJ 
,~'1 -:- ~. 

~ , 

YSWR 
IN 

1.5 
1.5 
1.5 
1.' 
1.' 
1.5 
1.' 
1.3 
1.3 
1.: 
I .• 
1.2 
1.~ 
1.2 
1.2 
I.l 
1.3 
I.' 
1.5 
I.S 
1.6 

s:: 
MAG ANG 

.691 1.8 

.215 ;9 

.15' -139 

.15' 153 

.14" 109 

.134 71 

.13: 5' 

.134 3C 
· I!; 'J 
.13: -.3 
.131 -16 
.1,j~ -31 
.131 -,= 
.13" -5: 
.13= -61 
.136 -66 
.136 -71 
.'36 -75 
.137 -79 
• .37 -S0 
.135 -6: 
• t 4a -a: 
."" -6: 
.1.$0 .,;, 
.155 ·,13 
.1 ':'! -as 
.161 -5S 
• 166 -~9 
· I~: -59 
.17: -SI 
.176 -s: 
• 1 e~ -3" 
· I B6 ·95 
• ISS -36 
.196 -hh) 
.! 37 -,~:

,:.z: "',)0; 

.:i!~ ~123 

,=~:. ., I: 
: 3; 11:' 

';:; ·1'-

VSWR 
OUT 

1.3 
1.3 
1.3 
1.3 

I.' 
1.' 
1.' 
1.' 
1.' 
1.' 
I.' 1.' 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 

1.546 
~. 164 
: .557 
:.9H 
3.l.' 
3. I S6 
J.Ju 
3.453 
3.6~ • 
3.9'S 
'.~e3 
'.3IB 
'.&7' 
5.14. 
5.619 
6.1 s= 
7.1:. 
6."'36 
B.Sl& 
9.7'9 
9.:H 
a.31: 
a.Gii 
7.46S 

9.333 
1.514 
£.IS3 
5,S~1 

~, LJ3(, 
.. ,G~I 

" :31 
3,166 
J, e,:,a 
~ .5.~ 

J. "Cia 
:,2";" 
J. ZS7 
:. ~:: 
,;;, !t~
--: -on 

GAIN 
DB 

1B.7 
19.6 
1B.S 
lB.4 
IS.' 
19.ti 
IS.S 
1B.6 
19.6 
1B.7 
16.7 
16.9 
1 B.9 
IB.9 
1 B.9 
IB.9 
18.7 
1B.S 
la.1 
17.6 
17.1 

II 
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WJ-A51 
lOTO 400 MHz 
TO-S CASCADABLE AMPLIFIER 

• LOW NOISE : 2.7 dB (TYP.I 
• FUL L PERFOR MANCE WITH 

LOW COST 
• LOW VSWR: 1.2:1 (TYP.I 
• FLAT BANOWIOTH : ±.2 dB 

Specifications" 

Characteristics Typical Guaranteed 
oO_sooe _54° C _ +85°C 

Frequency (Min.) 5·500 MHz 10400 MHz 10·400 MHz 

Small Signal Gain (Min.) 15,0 dB 14.0dB 13.0 dB 

Gain Flatness (Max.l <±O.2dB ±O.7 dB ±1.0dB 

Noise Figure (Max.) 2.7 dB 3.0 dB 3.5 dB 

Power Output at 1 dB Compr~s$ion (Min.) - 3.0 dBrn -3.5 dBm -3.5 dBm 

VSWR (Ma)( ,' Input/Output < 1.3: 1 1.7: 1 2.0: 1 

DC Current (Max.) ilt 15 Volts 7 mA 9 mA 11 rnA 

· Ml!asured In a 5Q.ohm SY510rn at +15 Vdc Nommal. 

Typicallntermodulation Performance at 25°C 

Second Order Harmonic Intercept Point . . . . .. .. .. . . . . . . .. . +15dBm (Typ.) 

Second Order Two Tone Intercept Point _ . _ . 

Third Order Two Tone Intercept Point .. 

.......•......... +9 dBm (Typ.) 

. .. ... + lO dBm (Typ.) 

Absolute Maximum Ratings 
Storage Temperature . . .. . . ••.. • ... • •• . . _ .-62°C 10 +1 25°C 

Maximum Case Temperature ...... . 

Maximum DC Voltage .......... . ........ . . 

Maximum Continuous RF Input Power ............. . 

Maximum Short Term RF Input Power . . ....... • ..•. 

Maximum Peak Power . 

"S" Series Bu rn·ln Temperature (Case) 

Weight approxima tely 2.0 gra ms (0.07 oz.) 

130 

. ...... 125°C 

. . ......... + 17Volls 

. .......... +1 3 dBrn 

. . . . . . . . +50 Milliwatts 
(1 Minute MDX. ) 

. .... . ... 0.5 Wall 
(3 ,usee Max.) 

. .......... 125°C 

Outline Drawings 

A51 

1 
"''' IS.(8) 

CA51 

Dr"(,.,,,o~. A"" 'I' 'N~!r<. ,'l"t-W(lnll 
, tm'IlIU ~UtsO"'IH"'!lI.I,!'tC"'~O 

DI" t.N~'ON~ .. M[ IN I ",",'UI~'U.' ''~ l("5! 
, ..0 1 \ 131i ,," .. [ 0;1;01 "("\'i'1! VIC " .(0 

··"'C"~I."""""M.u, ............. _.S"'_"""_"''''' 
~ .. ___ .... . ·t .. ",c __ "",,"" __ l"""'_' 
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Typical Performance at 25°C Typical Automatic Test Data 

Gain Vee = 15 V 

" nr" ''-:4F .. ~'''' till" 

~.c ...... J :-. .. c iii "" II: 

• " -
I "'0. :." , . I ... . · , , - --r-i--y--- oro. , . .:: :.<1 I".':' • -- ".. ' - :.(1 I".e .., ·,,'C "00. :.:' I.~ ,".8 

" I 1 
" -- .1\ CI ,." :.:: :.':' H.e 

u 

Noise Figure Linear S·Parameters 

I ! ! ! 
rJ;[O ,U !.2.1 !;;1.2 ~.." 
"I.~ ,,~ " I(; ~c ,'1(; .. " "C t.-IC "c 
:00. . 00 -IOi! . c '5.Y.' 14.:! . :l ." -1'5 . ':- ... 1""'.0.> ""'. .u - 1 2~. e '5.% I~." .(~ '·23 • .,. . '" '!'Z.3 ,.,.,. .Il - 1"' .Z '5."~ :"fl.'!" ." -34 ." .l)1 - 11 ;- . ~ 
"00. .(1;" 1:"l'. 2 OJ.'5\) ..... J ... -";" . (1 ." - 1;"". 0 
~. . I ~ .. <;.~ ':'. 4!> e.'!" • HI -601 . '5 ." l":-.i.'" 
roo. . );" ''; . \1 ".:-8 -H . '5 ." -(1:- .0 .'" nY:'. " :-00. .~'!" -"':!. ) 3."" .,.. , . .., -leEI.1 ."::-' ;"2.1 

""'. .;") -t>6. ;" '::.l" - I a . ':: . (1:- - leo':"·.6 .S'5 .. :..~ 
Power Output · 

, -
, 1/ 
• I 

~ 

VSWR 

~::I 1IIIdlJl~kll] 
I 10 .ICtO lOO 

11601.11'" """ 
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WJ-A53 
10 TO 500 MHz 
TO-S CASCADABLE AMPLIFIER 

• LOW NOISE : 3.0 dB ITYP.I 
• ME OIUM TH IRD ORD ER I.P.: 

+16dBm ITYP.I 
• FULL PER FORMANCE WITH LOW 

COST 

Specifications· 

Characterist ics Typical GUllranteed 
OO·5ooe _54° C _ +8SoC 

Frequency {Min'! 5-600 MHz 10·500 MHz 1()'500 MHI 

Small Signal Gain (M in.1 15,0 dB 14.DdB 13.5 dB 

Gain Flatness (Male.) < ±O.5dB ±OBdB it.OdS 

Noise Figure (Max.) 3.0d8 3.5uB' 11 .0 dB 

Power Output at 1 dB Compression (Min.) +3.5 dern +2.0 dam +1.5dBm 

VSWR (Max .l lnpuuOutput < 1.5: 1 2.0. 1 2.0 :1 

DC Current (Max.) at 15 Volts 12mA 15 mA 17 li lA 

NOles 
Mesiured in a 5O~'1m system al +15 Vde Nomina l. 

1. Specifl cD tion guaranteed Dt 25° C. 

Typicallntennodulation Perfonnance at 25°C 
Second Order Harmonic Intercept Point . .. ... .. . _ . . . . .... +28 dBm H yp.) 

Second Order Two Tone Intercept Point ... . . . ... .. . . . ... , +22 dBrn (Typ.) 

Third Order Two Tone Intercept Poi nt .. . . . . .... _ ...... +lG d8m (Typ.) 

Absolute Maximum Ratings 

Storage Temperature _ . . . . . . . . .. ..• • • _ • . .. ... -G2°C to +125" C 

Maximum Case Temperature . _ . . . . . . . . . . . . . . . . . . •. . .. .. . _ ... 125°C 

Maximum DC Voltage .. . ........ _ . . . . . . . . . . . . ... _ . . . . + 17 Vo lts 

Max imum Continuous RF I npu ~ Powe r _ ... . _ . .. . _ . . .. +13 dBrn 

Maximum Short Tenn A F Input Power . . ... • . •. . _ .. . •. •. . . . . +50 '·.1rll iwaHS 
(1 I'll imlle Max.) 

Max imum Peak Power . . . . . . . . . . . . . . . . • . . . • . . . . ••.•.. . . .0.5 Watt 
(3 .usee Max. ) 

" S" Series Burn· ln Temperature (Case) . . . . .. . .. .. . . ...... ... 12S"C 

Weight approximately 2.0 groms (0.07 0 /.) 

132 

Outline Drawings 

A53 

CA53 

"" III 701 

I 

, 
_ILl oo.l. . ... ' ' ' u.plfSII''II'''1"1 I'11.o 

_111, "' . ... »O' .. I """P.vrO. 'I D 

I , .. 
I~ .a) 

1 

. ~ 
III 5'51 ,.; r 

D."l.""""~ '" .. ...... 1''''' .. '''' tI " .• ,~, ..... ,,'us O!l" .... .u SOt~, "I 

'A ...... , .... . .............. _ .. '."A _ .. -. .... _ ...... .... "c .. c_ .. ,..~ _ _ ., .. . _...,. ..... 
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Typical Perfonnance at 25°C 

Gain 

;::F - ~ - -l 
"'I¢ _ _ 

10 100 100 JOO ~oo 

FlleOU£IIU _ 1.111, 

Noise Figure 

~::I I I I :!~ 3 ...... 

.... 2 1..-

" '" '" 300 '00 
FREOuwtv _ AIH, 

Power Output· , 

'" 

~ 
sao 

··; r----,-----,-----,-----,----, 

!:I.-I I ~d1 
6 10 • ,OJ 2110 lOO 400 

fREaUEUtV _ 1.1111 " . 
VSWR 

/'1 11; 15 
> 

L' 
~ 10 100 ~oo 

rREOUfliGY _ Mil, 

3rd Order Intercept Point 

" .---,---,----,---,---" 

U::,I-=l::b I ~I ;;;§§~w ~ 200 lOO 4(}.1 soo 
FREQUENCY _ Mlt , 

Typical Automatic Test Data 

Vee = '5 V 
,",a l~'" , ... VlUt 

"" '" "n '" II ,,,,. ... '.' 15.0 
~. .. , .., 15.(\ 
~. .. , ,., 14. (> ,,,,. .. , ,. , t~ . 8 

""'. .. , ,., 1·.6 ,,,,. 1. ;- I.'" 14.1 

Lin ear S-Parameters 

,~, , ,, sz: "'1-': ." ... 
"" ~ 'oG .~ ". .~ rue Ih:~ r,iC 

,,,,. ." 15:-.-': 5.61 146. 0 ." -:- .0 . 1t- 1":-, ~ 
~ . . ~ l Z1 . 5 5.63 1I ~.O ." -1 1. 10 ." 1.-::. ::: 
""'. .'" 10J.' ,.~ ~. O ." - 1';.:- ." : 1?0 ,,,,. .0:- 1~.9 5 .51 "'. , ." -2:> . 8 ." 11-:' . 0 

"'" . ." ..... . 3 ":\.3:- 0<5. ') ." -34 . (> .'" t 13 ." "". ." ".., 5.0(, - 10. 8 ." - ...... 3 ." l00 .!' 
:-00. . ~ ~. , 4.1 3 -~?~ . " -60. 3 ." '"':' .{ 

"". ." •• ,.'" -83.9 .n -;+) . ~ . '" ~) . , 
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WJ-AS4 
5TO 400 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH GA IN - TIlVO STAGES: 
27.5 dB (TVP.) 

• MED IUM OUTPUT LEVEL: +8 dBm 
ITVP.) 

• LOWVSWR : < 1.4: 1 (TVP. ) 
• FULL PERFOR MANCE WITH LOW 

COST 

Specifications * 

Characteristics Typical 

Frequency IMin.) 3·500 MHl 

Small Signlll Gai n (M in.) 27.5 dB 

Gain Fl atness (MaxJ < ±O.3 dB 

Noise Figu re (Max.) 4.5dB 

Power Output at 1 dB Compression (M in.) +8.0 dBm 

VSWR (Max.) lnputlOutput < 1.4; 1 

DC Current (Malt.) at 15 Volts 34 rnA 

'Me~surcd in IIS0·ohm system (It .. 15 Vdc Nomln~l. 

Guaranteed 
O"·50"C - 54" C - +8S"C 

5-400 rv1Hz 5AOO MHz 

26.0 dB 24.0 dB 

±O.S dB ±1.0 dB 

5.5dB 6.0dB 

+6.Sd8m +5.5dBrn 

2.0: 1 2.0: 1 

37 rnA 39mA 

Typicallntcrmodulation Performance at 25° C 
Second Order Harm onic Intercep t Point 

Second Order Two Tone Intcrcept Point . .. . 

Third Order Two Tone Intercept Point .. 

Absolute Maximum Ratings 
Storage Tem perature ... 

Max imum Case Temperature .. . 

Max imum DC Voltage .... . 

Maximum Continuous RF In put Power .... . .... . 

MDximum Short Term RF Input Power (1 Minute Max.) • . 

Maximum Peak Power .. . . . 

"S" Series Burn· ln Temperature (Case) 

Weight approxiuliJtcly 2.0 grams (0.07 oz.) 

13<1 

+39.5 dBrn (Typ.) 

+32.5 clBm (Typ.) 

. ... + 19 dBrn (Typ.) 

. -+1 7Volts 

. +1 2 dBm 

. . +50 Milliwous 

. . 0.5 Wil li 
(3 ,uscc Ivlax .) 

. .. .. 125°C 

Outline Drawings 

A54 

CA54 

I;I'''O''''OI,~ MI~ III ""OO[S ''''L,,''[lUSI 
I ""'!UI UI,LlSS01H'RHISEU'ClflfO 

VI"'''SIO,.~ .. ~t I~ "U;Hn I"'LL IUUtllSl 
, ~ ' ll 311 U"U"'OT"'""'~( VlC.ltlf D 

·;t/~C~Io' •• · ...,..~ ~·,..,.. ....... ··,~-=·· • .,.. __ .... 
... " ............ 0 C .. !.O"C __ "~" _ :!o.e....- ...... _A ...... ' ... 
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Typical Performance at 25°C Typical Automatic Test Data 

Gain vee"" 15 V 

" ''''' ~ tos.&.P. GOlr1 

; :;~f-:¥:~4;~f-1 "" '" "" " '00. ,., ,., V.S "". ,., ,., Z:-." ""'. l .~ l.t 2;". 3 
'00. l." ,., 27.S ""'. '-' '-' " .. " ,o. ,., .. ,o. so. 

fAEOUU,CV . Gill 

Noise Figure Linear S·Parameters 

··' r-----r-----r-----r-----, 

I::IE! 1 =!=I ~I J 
30 100 200 300 . o~ 

r AEOUrNCv . all / 

"" S !I '" '" "" "" "" •• ~. , .. "" •• "" ". 
' 00 . ." - 3'5. ;" Z3. ;") -'1 . 6 ." - ..... . '" -.:.:J.O 
"". .0;" ~;". 3 2:1 ..... -<]0:" . 2 ." ~1. 5 . ., -67.1 

"". ." -111. 6 "'. " - 1.2," ." 12 .2 ,0;' -~, J 
<00. . :S -1£.0 . 2 » .'" 168.3 ." -3. " ." -HO.;" ""'. .~ IR. O Z3.8'i' I n'.? ." -30. ' . J;' 1;'2.2 "". .'" 11 <]0 . 0 1<]0.91 44.3 ." -;'). 2 . 6 ;' I£! I.;' "". . 1"':' . ... 11.10 -~. I ." - 11 0.6 :"5 . , 
oro. ... ~ . , '.4{. -('s .0 ." - 1'3. ' • ;'3 4 , ,7 

Power Output-
, 

1':1=, 11~~d 
... 10 100 200 300 ~OD 

f R[OUEIICV . Mlh 

• at 1 dB Gain Compression 

VSWR 

, , 

, 
, TII '- I, , -, , , " .. 50' 

rAEQU£IlCV . MIl< 
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WJ-A55 
10 TO 500 MHz 
TO·8 CASCADABLE AMPLIFIER 

• MEDIUM OUTPUT LEVEL: +11 
d8m (TYP.) 

• +24 d8m TH IRD ORDE R I.P. 
• FULL PERFORMANCE WITH LOW 

COST 

S p e cifications · 

Characteristics Typ ical 

Frequency (Min. I 5·600 MHz 

Small Signal Gain (Min. ) 14.7 dB 

Gain Flatness (Max.! <±O.5dB 

Noise Figu re (Max.) 5.0d8 

Power Output ilt 1 dB Compression (Min. ) +1 1.0 dBm 

VSWR (Max.l lnputiOutput < 1.5:1 

DC Current (Max.! at 15 Volts 30mA 

· < < Mi!llsurOO ,n n oo·ohl11 svswrn 111 +1:> Vue Nom,"al. 

Guaranteed 
OO·50oe _54° C _ +8SD C 

10·500 MHl 10·500 MHz 

14.0dB 13.5dB 

to.S dB ±1.0 dB 

G.OdS G.5d8 

+9.0 dBm +8.0 dBrn 

2.01 2.0: 1 

35mA 37 rnA 

Typicallntermodulation P e rformance at 25° C 

Seco nd Order Harmonic Intercept Point . . . . . . ..... . +42 dBm (Typ.) 

Second Order Two Tone In tercept Point . . . . . . . . . . .... .... 37 dBm !Typ. ) 

Th ird Order Two Tone Intercept Point .... .. . . ••...• . • ..... +24 dBm (Typ,) 

Ab s olute Maximum Ratings 

. ..... -62"CIO+ 125"C Storage Teml)eralUre .. 

Maxim um Case Temperature .. . . . . .. . .•... ..•. .. . .... .. .. ... \ 25"C 

Maximum DC Vol lage . . .... . . ........... . ........... + 18 Volts 

Maxim um Conlinuous RF Input Power ........ . .. . . ............ + \3 dBrn 

Maxim um Short Term RF Input Powe r (1 Minute Max.! . +50 Milliwalts 

Maxim um Peak Power .............. . ... •.....••....... O.5Wau 
(3 p sec Max. ) 

"S" Series Bu rn·ln T emperalure (Case) .....•.. .. . ................ 125"C 

Weight approximately 2.0 grams (0.07 Ol . ) 
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Typical Perfonnance at 25° C Typical Automatic Test Data 

Gain Vee '" 15V 

rrl:(l ,~ '~IP Ct"IW 
,~ '" M ,,' II 

'00. ,-, L' I~. ) 

000. ,., L' 15.<: 

"'" . ' .. ~ . I I ~. O 
,100. 1. 5 ~ . 2 I~. O 

"". I. ~ 
, . ,,' !~. :) 

1A00 . L' ;- . {! 1~.4 

Linear S·Pararneters 
Noise Figure 

rFt;{) <;!! ~! <·l.~ ~; <. 

~;:~I-I ~I I ==+==lEI 
11~ 

ru: "" " 0 ,ff. ,f t:: "". "" '''"' , '~ 

I(o(!. ." - 4~·. e ~. ~I \" ::' .0 . OS ·~. 3 .0< ."" «<. . 1~· -~.(. S.:"5 II B.4 .ro ..... ~ ... -" -...... 
.(0('. .10 - I(!oJ." ';.(.0 ~2.0 . .. ~. '" . '- -1 1<': . 3 
.100. . ~ - ! z;' .(1 S.4\" VI . ·I .if.' - I ~ .() • (,<. - 1':'3 .0 
~.(l(1 . .1 0:> - I(".S S.4;' ~. $ .,. -;1 1. :;; • .c:1 1£(0. 0 
":00. .>' .... '" 5.i:Z - 4. 0 ." -4, .. :: - I,~;' . , . ~.' .. 
~(I\) . .1 ':' 4·'. ~ " . ~ ""·1. 3 . " - ,;..i. c • '" -:;:: .i. 
! OO. . ':"5 _ 14. 1 l .IO -:-;; . ·1 . '" - :-;- . ~ . ,!,.~ ';':> . 1 

Power Output· 

VSWR 

,. , 
, , 

=ru> )I lM'1l1 

:t-~I"-- . /' -.~ 
, 
, 

ID 100 .'IIJ ») '*Xl )(Q ti'JI 

'AIOO!!'(~ A'," 
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WJ-A56 
5TO 400 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH GAIN -1WO STAGES: 26 dB 
!TYP.) 

• HIGH OUTPUT LEVEL: +1 3.5 dBm 
(TYP.) 

• HI GH THIRD ORDER I.P.: +27 dBm 
• FULL PERFORMANCE WITH LOW 

COST 

Specifications · 

Characteristics Typical Guaranteed 
aO.sooe _54°C _ +8SoC 

Frequency (Min.) 3·500 MHz 5400 MHz 5-400 MHz 

Small Signal Gain (Min.) 26.0 dB 24.0 dB 23,0 dB 

Gain Flatness (Max.) ±O.3 dB tl.0dB ±1.0 dB 

Noise Figure (Max.J 5.5dB 7.0dS 7.5dB 

Power Output at 1 dB Compression (Min. ) +13.5dBm +12.5dBm +12.0d8m 

VSWR (Max.) Input/Output < 1.4 : 1 2.0: 1 2.0: 1 

DC Current (Max.) at 15 Volts 69mA 75mA 79mA 

' Measured In a 5O-ohm system al +15 VdI:: Nomm,,!. 

Typicallntermodulation Performance at 25°C 

Second Order Harmon ic Intercept Point ..... . ........ ...... +54 dBm (Typ.) 

Second Order Two Tone Intercept Point .. ..........••...... +48 dBm (Typ,) 

Third Order Two Tone Intercept Point ........ _ ............ +27 dBm (Typo) 

Absolute Maximum Ratings 

Storage Temperature ..... . •••• 0 •••• • _ ••• • •• •• 0 ••• -62°C to +125°C 

Maximum Case Temperature. 0 ••••••••••••••••• _ •••••••••••••• 125°C 

Maximum DC Voltage ..... 0 • 0 •• 0 •••••••••• 0 •• •••••• _ ••••• +17 Volts 

Maximum Continuous RF Input Power . . ...... . ... 0 •• • ••••••• • • +12 d8m 

Maximum Short Term RF Input Power (1 Minute Max.) . . ..... . . .. +50 Mi lliwatts 

Maximum Peak Power ..... .... . . 0 ••••••• • •••• ••• •• • • •••• • • 0.5 Watt 
(3.usee Max.) 

"S" Series Burn· ln Temperature (Case ) .. 0 •• • • •• • ••• 0 • • ••• 0.0 ••••• 125
D
C 

Weight approximately 2.0 grams (0.07 oz.) 
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Typical Performance at 25°C Typical Automatic Test Data 

Gain 

27 

!g 26 , 
z 
<25 
'" 

24
5 100 

Noise Figure 

.. ... , 
~6 

'" '" ii: 
ljl5 
6 
z 

~ ... -

+15V~ / 
i~" 

/. ,,., , 
...... ~ 

~12~ 

4 
30 100 200 300 400 500 600 

FREQUENCY - MHz 

Power Output* 

it~~~==~I====EEfd:==::===:===: 10 100 200 300 400 500 
FREQUENCY - GHz 

* at 1 dB Gain Compression 

VSWR 

~ ::bt2\ktTPUT ] IJ 
1.0 1 5 10 100 200 500 

FREQUENCY. GHz 

Intercept Point 

1:==1 Iji=1 =1 j 
26,~0--,...La-o ---:-200~--3..Loa---40"'a--5"'OO 

FR EQUENCY - G Hz 

Vee = 15 V 

n~E~' ~ISI·JP. US\.lR GArN 
HIf~ HI OUT !III 

100. . . · . 26.6 ... .;. .. oL 

200. ~ .. :. · . 26.S .. ~ 
300. 1.1 1.2 26.2 
400. 1.2 1.3 26.0 
500. 1.3 1.6 25.0 
600. 1.6 t!.3 26.0 
700. 5.(, 5.1 25.6 
coo. ~.(', 5.7 19.e 

Vee = 15 V 

'-REQ sa S~l 
tllf2 MAG ANG HAG ANG 

100. .03 160.7 21.49 --49.3 
~oo. .04 1~7.2 21.10 .... 9~.4 
300. .05 64.5 20.42 '-133.9 
400. .00 32.0 19.94 -178.0 
500. .12 23.0 1~.4t! 130.4 
600. .24 36.1 20:00 07.5 
;'00. .70 10.0 19.02 16.0 
900. .93 -36.2 9.02 ··54.4 

Vee = 12V 
f"I,:E(! ~1S1-1R tlSUR GR!tl 
till;: IN OUT DII 

100. 1. (I · . 25.9 ..;. .... 
200. 1.0 · . 25.7 .. . 
;:~i.10. 1.1 ! .. 2 25.5 
400. ! .1 1.3 25.3 
500. l.E: 1.6 25.1 
(,00. 1.6 2.3 25.5 
700. 5.3 S.3 25.4 
(-rOO •• 30.1 6.3 19.8 

Linear S·Parameters Vee = 12 V 

rp.EC;, $11 821 
~IIC HAG ANG I1fIG miG 

100. .02 ·-154.4 19.;'0 --48.6 
200. .02 141.4 19.35 '-91.,3 
300. .04 SO.O 18.80 '·133.0 
400. .0;" 30.1 18.30 --1';'6.6 
500. .11 23.1 18.0i 140.2 
600. .23 36.5 18.84 90.5 
700. .68 11.9 19.58 19.7 
800. .94 -35.5 9.92 -53.5 

S12 S~~ 
MAG nNG I1HC fitlG 

.01 1.9 .05 --46.8 

.01 6.S .06 --60.2 

.. 01 .6 .10 '-6B.l 

.0:' "9.2 ~14 ·-00.6 

.01 -26.0 .23 -,103.4 

.02 --55.5 .40 ":142.0 

.02 ··111.5 .6':' 153.2 

.01 -liS.9 .70 05.~ 

II 

312 S~ 
tlAG nNG HAG AN\.; 

.01 . . .04 ·-48.1 ~.~ 

.(11 2.2 .06 --61.2 

.01 1.1 .09 --69.';' 

.01 ·-9.8 .14 '-79.6 

.01 "26.2 .22 ··100'.3 

.02 ·-55.4 .39 "·130.-;" 

.(12 --110.1 .68 157.9 

.(11 ·-170.0 .;'2 87.8 
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WJ-A57 
10 TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH OUTPUT LEVEL: +15dBm 
(TYP.) 

• HIGH THIRD ORDER I.P.: +2B.0 
dBm (TYP.) 

• FULL PERFORMANCE WITH LOW 
COST 

Specifications· 

Characteristics Typical 

Frequency (Min.) 5·600 MHz 

Small Signal Gain (Min.) 14.7 dB 

Gain Flatness (Max.) < ±O.2S dB 

Noise Figu re (Max.) 4.8dB 

Power Output at 1 dB Compression (Min.) +14 dBm 

VSWR (Max,l lnput/Output < 1.5:1 

DC Current (Max.) at 15 Votu 44mA 

· MeasurlJ(j In II 50-ohm system 111 + 15 Vdc Nominal. 

Guaranteed 
OD_SOOC _54°C - +8SoC 

10-500 MHl 10-500 MHz 

14.0 dB 13.0 dB 

iO.8 dB i l .OdS 

G.OdS 6.5dB 

+13 dBm +12.5dBrn 

2.0: 1 2.0:1 

49mA 5 1 mA 

Typical rntennodulation Performance at 25° C 

Second Order Harmonic Intercept Point . . . . . . . . .... +46 dBrn (Typ,) 

Second Order Two Tone Intercept Point . . . .. . +41 dBm (Typ.) 

Third Order Two Tone Intercept Point ..... ... ...... • ... .. +28 dBm (Typ.) 

Abs olute Maximum Ratings 

Storage Temperature . 

Maximum Case Temperature . . . . . . . . . .... .•.. 

Maximum DC Voltage . . . ..... ..... .. . 

.. -G2°Cto+125°C 

. .. . 125°C 

.. . . ...... . +17 Vol lS 

Maximum Continuous RF InlJUt Power . . . . .... . ..... +13 dBm 

Maximum Short Term RF Input Power (1 Minute Max,) ........... +50 Milliwiltts 

Maximum Peak Power . . . . ............ . ................ 0.5 Wau 
(3 psec Max.) 

"S" Series Burn·ln Temperature (Casel ....•. .. •...•• •.. ..... .... . 12S(!C 

Weight opproximawly 2.0 gmms (0,07 02,) 
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Typical Pedonnance at 25°C 

Gain 

mI5r~s;;;"M;"~;;~U;;;~~~~ ~ 141-Tf~o--.-. ~"=--L.~_~ z 55 C +85°C +m 
;313' • ---

10 160 200 3004605110 

Noise Figure 

1110 

Power Output· 

E 18 
0> 

FREQUENCY· MHz 

200 3110 41111 500 
FREQUENCY· MHz 

717r--~-----r---4----+---~ 
.... 
~16r-----r-----r-~~~~--~~~ .... 
::::> 
o�5r-----r-----r-----~~~~~~ 
c:; 

~14~--~~~~F===~~~ o 
Q. 

IS 

.l5 14 

." 

.... 
::::> ... 
~ 13 
o 
a: 

~ 
~ 12 

11 

100 2110 300 
FREQUENCY· MHz 

I\CC:+12Y 
-~ 

500 

/ 
V 

10 100 200 300 400 500 
FREQUENCY· MHz 

• at 1 dB Gain Compression 

VSWR 

2.0 ,....-----r----...,.-----r---~----..., 

OUTPUT 
I.O ...... ----I---'---....L.--...L----l 

10 100 200 3110 400 500 
FREQUENCY· MHz 

3rd Order Intercept Point 

i11±m 
~ 10 1110 2110 300 400 500 

FREQUENCY· MHz 

Typical Automatic Test Data 

vee = 15 V 

l'r'ECl II~lJJ::: ll(;UP' GO!!I 
lUI: !II (lliT rl{: 

: 1)('. . . ~ 4. ( • . " ... 
2(10. : .. 2 =.1 :.~. ;-
::ct(t. :.01 . " ~ 4. ( • 
"00. 1.'3 ! • .t :01.4 
-;>(10. :.::> ! .(. :':,4 
(·00. !.s !.~ .-.... 

Linear S·Parameters 

I'TE(I !:11 ""'.0 
lIIe rtOG flIlG rtflG (tlIG I!fIG 

!(!(l. • (Ie. ··~).4 5 .. 40 :·1:'4 • (0(1 
;:(<1.1. .1(1 "105.0 5 .. 4t : 10.0 · (." 
X<O. .1~ "12'( •• " 5.=~ ;C>. (. ,0" 
"00. .. 1~ ··!~C.4 ":i .. t"C .~':.. : .:1 
5(t;(I .. .:9 15(,. :: ~I.,='J t .. :1 · .~ 
(.((1. .10::· (·~·.5 -I.C'oI ..;:C.O . ~ ...... ' 
;-00. .:C·I --!?4 -, -.... ·-~:5.;:: .j) .' .... ' 
0((1. .~(, "(·1. :: ::. :<l. --:~·4. ;' .:0 

~'-J 
~." 'Z.,:~ 

ftriG 11I1G mIG 

":0.5 .. O~ ":42.(; 
,,:5.(' .0;- ··:~~.o 
"Z::l.;- .11 ··!:l-::.4 
"::'3.(, . - ··:57 .. \,. ... .. ~ . 
··~O.~· • .:::::< l(.-I. ;-
";"J. ~ • .J! :11.:-

·-lCtO. ;" .-'i:' 54.~ 
··!2:C.:" .. • a~· -:'. ~ 
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WJ-A58 
5TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH DYNAMIC RANGE : +114 
dBm (1 MHz BANDI 

• HI GH OUTPUT POWER : +19 dBm 
(TYP.I 

• HIGH THIR D ORDER I.P.: +35 
dBm (TYP.I 

• LOW NOISE: 4.8 dB (TYP.I 

Specifications · 

Guaranteed 
Characteristics Typical 0° _50o e -54° C· +8SoC 

Frequency (Min.) 2·700 MHz 5·500 MHz 5-500 MHz 

Small Signal Gain (Min.) 11.5 dB lO.O dS 9.5d8 

Gain Flatness (Max .) <:!:O.3dB to.7 dB t \.O dB 

Noise Figu re (Max.) 4.8dB 6.0 de 6.5dB 

Power Output at 1 dB Compression {Min.! +19.0 dBm + 18.0 d8rn +17.5d8m 

VSWR (Max.) Inpu t/ Output < 1.5 1 1.9 : 1 2.0" 

DC Current (Max.) at 15 Volts 65 mA 69 rnA 72 inA 

' MI!;JSured In OJ SO-ohm syswm at +15 Voc Nominal 

Typicallntermodulation Perfonnance at 25° C 

Second Order Harmonic Intercept Poin t .. .... . ... .... ...... +57 dBm (Typ.l 

Second Order Two Tone Intercept Point ...... ... ..... . ..... +55 dBrn (Typ.l 

Third Order Two Tone Intercept Point _ .......••. , .... ..... +35 dBm (Typ.) 

Absolute. Maximum Ratings 

Storage Temperature ....... . .. .. ... ..• .•• . , • • • •.. ... -62"C to +125"C 

Maximum Case Temperature . ... .... ......• .. .. . • • ....... ..... 100"C 

Maximum DC Voltage ..... .. ............................ _ +17 Volts 

Maximum Continuous RF Input Power . . .... . . _ . . .... ... ... .... +13 dBm 

Maximum Short Term RF Input Powc r (1 Minute Max.J ... .....•. +100 Milliwaus 

Maximum Peak Power .... . . .... ....... . . _ .. ....... . ...... . 0.5 WOH 
(3 psec Max.) 

"s" Series Burn-In Temperatu re (Case) ....... __ .. _ •............. _ l00"C 

Weight approx imately 2.0 grams (O.07 oz.) 

,42 

Outline Drawings 

A5S 

Qli1$.:C01~ .,. 

CASS 

~: ; 
-6' .1:3" 

I 
g'vl 'ISOCI'IS Ull!' _n ,V.nl"''' l ll$' 
• _, 'JI" ~L rmlJT"l~."'!.Plt"IID 

, .. 
lUI -, 

D' VPo5!CI'" .or "" ''00''' ''''~U'''ll~'' 
I G'~I !II> ~ .. ,U5D" '(""U Plro". n 

'~'CoI.>.I~_ ...... __ .. ~_ .... ~ .... _ ... _ .... ___ rc .. tcrt_ .... ,,,",,, ",_._.,,~_ 
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Typical Pedol'lDBace at 25°C 

Gain 

'~ i I 11 ;'"3' \:'60C 

"0 
rR[QUVlCY • MIll 

it.-ktA 13 
Noise Figure 

'" v 

/ 

b 

s 

fRIQUlNCY • 104Hz 

.,,-V 

i 
, 

so too 200 300 (00 sao 600 /00 600 
fRlQUlNCY • MHI 

Power Output· 

11II1111 I 
so too 200 300 ~ sao 600 ~ 600 

fRIQUlNCY • MHZ 

Oat 1 dB Gain Compression 

VSWR 

'" ~l.O 
> 

~~ UiW IYUTPU..t; 
10 I 10 100 100 

fREQUENCY· MHz 

Third·Order Intercept Point 

I'-- ............ 

31 

Typical Automatic Test Data 

Vee = 15V 

rP.EO lJSI.IR VSNR CAIH 
~ IN OUT 1111 

100. 1.1 1.1 11.6 
ZOO. 1.2 1.2 11.6 
300. 1.2 1.3 11.6 
400. 1.3 1.4 11.6 
SOO. 1.5 1.5 11.t 
600. 1.7 1.7 11. ;" 

Linear S-Parameters 

rREQ Sl1 521 SI2 
11HZ HFIG ArtC t'AC ANti HFIG 

100. .05 -124.1 3.el 154.2 .16 
200. .09 -138.4 3.82 132.1 .15 
300. .11 -138.0 3.00 110.8 .16 
400. .15 -148.6 3.7<3 89.8 .17 
see. .HI -167.5 3.81 67.1 .I~ 
600. .25 166.4 3.86 41.1 .20 
700. .34 129.4 3.91 12.6 .21 
808. .48 81.5 3.:"3 -21.5 .22 

W so too 200 300 G sao 600 ~ 600 
fREQUENCY· GHZ 

S22 
ANti t'AC ANti 

-f.. 7 .05 -138.4 
-u.s .10 -IZS.3 
-18.8 .14 -J37.~ 
-28.5 .17 -154.5 
-40.6 .21 -173.6 
-53.2 .26 16;".? 
-;"0.1 .31 144.3 
-~1.2 .34 115.5 

II 
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WJ-A59 
5 TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HI GH DYNAMI C RANGE: +1 17 
dBm (1 MHz BAND) 

• HIGH OUTPUT POWER: +22 dBm 
(TYP.) 

• HIGH TH IRD ORDE R loP.: +38 dBm 
(TYP.) 

• LOW NOISE : 5.5 dB (TYP.) 
• WIDE POWER SUPPLY RANGE: +5 

TO+ 15VO LTS 

Specifications* 

Characteristics Typical 
Guaranteed 

O"·50"C - 54"C _ +85" C 

Frequency (Min.) 2·700 MHz 5-500 MHz 5-5001 ... 1Hz 

Small Signal Gain (Min.' 11.5 dB 10.0 dB 9.5d8 

Gain FI3tness (Max.) <±O.3 dB :to.7 dB ± 1.0 dB 

Noise Fi!lure (Max.) 5.5dB G.5 dB 7.0 dS 

Pow!:!r Output at 1 dB Comp ression (Min. ' +22 dBm +20 dBm +20 dBm 

VSWR (Max .) Input/ Output < 1.5: 1 1.9: 1 2.0 : 1 

DC Current (M ax,) at 15 Volu 88mA 93mA 98mA 

°MCiHU' cd In II 5O-ohm system il l . 15 Vdc: Nominal 

Typical Intennodula tion Perfonnance at 25° C 
Second Order Harmonic IntercCllt Po int ..... . . _ . . . .. .. ..... +47 dBm (Typ.) 

Second Order Two Tone I~te rccpt Point ..... .. .. . .......... +43 dBm (Typ.) 

Third Order Two Tone Intercept Point ...... • •.... • . .... ... 138 d Brn (Typ.) 

Absolute Maximum Ratings 
Storage Temperature . . . . .. ....... ... . ... . . . . . • ...... -62°C to +125°C 

M'J)(imum Case Temperature . . ................ . . . .. ........ ... 100"C 

Maltimum DC Voltage .. . . ......... . ..... .. _ . . ........ ... . + 17 Vol IS 

Maximum Continuous RF Input Power ......... . .. .. ..... . . ' ... +13 dBm 
Maltimum Short Term A F Input Power (1 Minu te Max.) . . .... . • .. + 100 Mil1 iwal lS 

Max imum Peak Power .. .. ....... .. ...... . ... . ... •. ........ 0.5 Watt 
(3 psec Max.) 

"s" Series Burn-In T emperatu re (C(lse) . ... _ . ...• • • .. ... .. ........ 100°C 

We ight approx imately 2.0 YTams (0.0"1 oz.) 

144 

Outline Drawings 

AS9 

CA59 

DXO .O.olQ 
CIA- Be. -

O'''t"<SIQ'OdAMI " , 'NoorJ " "ll''' [lUlSl 
• OOS , 'JI"~USSO'~(""'l5l""C""O 

-, , .. 
(~., 

tI'y( ~~O(lIl= U( IN ,'t(H[~ ''''U ,,,nIOll$l 
, 01.' ""~,.~o, ,,r"Allo{ Io"IC" " O 
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Typical Performance at 25° C 

Gain 

;J~+-- l "" f~ij 
IOI!,IIm);OQI!Q;I~ 

l ill~"";Cl' · W-I 

• , , 
" 
, 

" 
" .. 

·!<IC- .n t _ 

-

-"T 
~ 

., a 
l'l~uU.tl .... , 

Noise Figure 

, 

, 

• 

I I 
, 

I 

I 
w 

/' 

-... 100 :'Jj » .o:tl 'ill ...., " " r ~hiU! ·.(' ..... , 

Power Output-

i;~gl ll lmi "11m I II. 
h I 10 I ~ 100 j)} $V loCI) 000 100 l(C 

,g!uU!',(" '.'", 

- M I as I>J'" tarr'~~" 

VSWR 

" 
• 
~1 0 
> 

" 
I 

I)JlrUl 

, 
1.,PUl

r 

" ,w 

Second·O rder Two·Tone Intercept Point 

• '~ j , '" , . 
• 
~ ~ '\ 

I f-
I 1-

,w 

<. 
~ 

. ~- -
• , . 

" • 

I 

I ,. 
~~I :--r/i 
'" M m 

Second Harmonic Intercopt Point 

• 
•• • 

, "-. 
[". 

~al 

" S )!I 
~\<ll 

• 
" • ,. ,. " '- / .. '" .... 

Third·Order Intercept Point 

• I J 1 I 
-

r--- ~ 
• ~ H~ 
"1-

1 1 

,. 

, 

" 

I • 
" ~ 10.'1 l'OO b:I £00 ~ UXI 100 

I R[QU!Ntv · .','Ji..! 

Typical Automatic Test Data 

Vee " 15 V 

M" "'11" .. ... .... ' 111 
"0 HI .~, . H 

·ro . ... ~ . : " . -• <'<' . .. , 1.: !l .• 
:-00. l .• ~ 1..' : : . ' 
"ro. ). ~ •• : 1."; 
~(l(!. !." ' ." :1." 
~. L .. ! . :; ! 1 . .. 

Linear S·Paramctcrs 

O I:{I ~ II ~-':: I -:'l.~ 

.. C ,,-.r, 'U .• ,~ {I~ r • ..:. ... 
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WJ-A59-1 
10 TO 700 MHz 
TO-S CASCADABLE AMPLIFIER 

• HIGH DYNAM IC RANG E: +117 
dBm II MHz BAND) 

• HIGH DUTPUT PDWER : +22 dBm 
ITYP.l 

• HIGH THI RD DRDER I.P. : +36 dBm 
ITYP.l 

• EXTEN DED BANDWIDTH: 10-700 
MHz 

• WIDE POWER SUPPLY RANGE : 
+5 TO +15 VO LTS 

Specifications · 

Characteristics Typical 
Guaranteed 

0" _soGe .54"C _ +8S"C 
--

Frequency (Min.! 2·800 MHz 10·700 MHz 10·700 MHz 

Small Signal Gain (Min .) 10.5 dB 9.5 clB 9.0 dB 

Gain Flatness (Max.) < 10.4 dB to.S dB ± 1.0dB 

Noise Figure (Max.) 6.0d8 7.5d8 8.0d8 

Power Output at 1 dB Compression (Min.) +22 d8m +20 dBm +20 dBfT 

VSWA (Max.) Input/ Output < 1.5: 1 1,9. 1 2.0: 1 

DC Current (Max .) at 15 Volts BamA 98mA 98mA 

· MCMured In a SO-ohm SV$Ulm 01 \ + 15 Vd<: Noml llai. 

Typicallntennodulation P e rformance at 25° C 
Second Order Harmonic Intercept Point ....... . . . .......... +64 d8m (Typ,) 

Second Order Two Tone Intercept Point ........•........... +62 dBm (Typ.) 

Third Order Two Tone Intercept Point ...... . . . •...... . .... +36 dBm (Typ.) 

Absolute Maximum Ratings 

Storage Temperature .......... _ . ........ • . •• .. . ..... - 62°C to +125°C 

Maximum Case Temperature _ ... _ .........•....... ...... ...... 100°C 

Maximum DC Voltage ....... _ ... ......... .. .... . ......... +17 Volts 

Maximum Continuous RF Input Power ....... . ...... ....... .... +17 dBm 

Maximum Short Term RF Input Power (1 Minute Max.) .. .. . .. . . . +100 Milliwa tts 

Maximum Peak Power ... . . . . . . . . ........ . ... . . ........ .... 0.5 Watt 
(3 .usee Max.) 

"S" Series Burn-In Temperature (Case) .............•. .• •......... 100°C 

Weight approximntely 2.0 grams (0.07 o~.) 

Outline Drawings 

A59· ' 

DlXI : IL010 '--
IlA.Be - J.--,;"-_CiAOIJh~OUTl'UT 

CA59-' 

~ ,"[N$I(lH$ "'[ '" '"COl'! ' '' IL ~'''' lUtl 
,_, ':;I:I "~UI.5 Ol M(""'~$I'I:CJ"(O 

OI " ~.~IJQ ~~ "~l ", mCh U 1"" •• j"( I1~50 
•. 01S 1.l.'II~tf2Qt"[M'Jl;f ~(" " 0 
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Typical Perfonnance at 25° C 

Gai n 

Noise Figure 

• ,- - I 
I .'" ---,- • I 
I 

~ ~ 100 ~ m ~ ~ ~ ~ 

! AtOIl(!;,", - ~'.I" 

Powcr Output· 

; 

i 
~ 

n 

" 
• • '" '" 

I .. .. 
In<lIlWCY' JI.H.r 

'«1~9~~NIOn 

VSWR 

[--
I 
,,--~ 

Typical Automatic Test Data 

Vee = 15 V 
rt [(' ''Cllf' , ~tJ .. 

"0 :11 w-

:t'6. .. - ... =. :.::! ... 
".. : . l :. -" 
<00. : . ) : .::! 
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Linear S·Parametc rs 
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WJ-A61 
2T06GHz 
TO-S CASCADABLE AMPUFIER 

• WIDE BANDWIDTH: 2-6 GHz 
• MEDIUM OUTPUT LEVE L: +l 2.5dBm ITYP.! 
• LOW NO ISE : 3.2 dB ITYP.! 
• EXCELLENT GAIN BLOCK 
• TO-8 PACKAGE 

Specifications * 

Chomcteristics Typical Guarantecd 
0" -sooe -54"C _ +8So C 

Frequency IMin.) 1.8-6.2 GHz 2-6 GHz 2-6 GHz 

Small Signal Gai n IMin.) 7.5dB 6.5dB 6.0dS 

Gain Flatness (Max.! ::::0.4 dB ::to.7 dB 10.9 dB 

Noise Figure (Max.) 3.2 dB 4.3dB 4.8 dB 

Power Output at 1 dB 
Compression (Min.) 

12.5 dBrn 11.0 dBrn 10.5 dBm 

VSWR (Max.) 
Input 1.5; 1 2.0:1 2. 1 i 

Ou tput 1.5: 1 2.0 :1 2. ' :1 

DC Current (Max.) at +5 Volts 35mA 40 mA 42 rnA 

· Mua~ured ,n 0 SO-ohm $V$tem at +5 Vdc Nom .... ul. 

Typical Intermodulation Performance at 2S"C 
Second Order Harm onic Intercept Point ...... .......... .... 42 dBm (Typ.) 

Second Order Two To ne In te rcept Point ......... ........... 37 dBm (Typ.) 

Third Order Two Tone Intercept Point .. _ .. •.••••• ..•• . .... 25 dBm (Typ.) 

Absolute Maximum Ratings 
Storage Temperature ... . .............. . ••.. •....... ·62°C 10 + 125°C 
Maximum Case Temperature . . .. . .. ... . ..• ... .. . . ......... 125"C 
Milx imum DC Voltage . . . . . . . . . . . . . .............. 6 VailS 
Milximum Continuous RF Input Powe r ........................ +13 dBrn 
Mil.llimum Short Term RF Input Power 11 Minute Max .) ........... 50 MlIliwatts 
Maximum Peak Power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. 0 .25 Watt 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......... . (3J.1.SL'C Max.) 
"S" Series Burn-In Temperature {Casel ........... _ .••....... .... 125"C 

We ight approxim,lIely 2.0 grams (O.07 Ol.) 

Outline Drawings 

A6 1 

, 
"., ... 

CAG 1 

, 
p'".~:;oo'<S.o",,~ "'CHU'''''~''''''''IQO' 
• QIII.'1J'IJf<'LSSO'~'-"".?'I'P"'P 

-I .. ,' 
--L-- - t20 112) 

' ' '' ::,=).. C1i .." '-i .:t' 
r • '- P!'IOOUCT Lun AP.LI 

""" ~~,()~~ .oR[ IN '~CH(S ""ll '''l'' on! 
• a '~'''U>o<~Ol''':''~(,I'I~''''P 

WJ-CA 61 is standard. 

WJ-A61 installed in miniature SMA 

connector housing and uuarantccd over 
O"C 10 50"C temperature ral1I)C. 
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Typical Performance at 25°C 

Gain 

8.5 r--r-...,..........,...--.----,---.--r--...--.-.., 

~ 80 1=f=:=:I::i~t=:::~=t::;t=;-"f;;;;;;;;f::::::f, 
z 
~ 1.5 t-t--+---O 

1.0 ........ _-L.._.l-.---l_...J..._...L..--IL.-...J.._~ 
3.0 4.0 5.0 

FREQUENCY - GHI 

Noise Figure 

;::H~I ~II ~II ~IIJ 
2.0 3.0 4.0 5.0 6.0 

FREQUENCY - GHI 

Power Output· 

~ 14r---r---r---r---~--~--'---'----r-' 
I 

~ 13~~~~r---r---~;;t=::~~~--1I~ 
=> 
~ 12r--t-~ 

~11 ~ ~ __ L-__ L-__ ~ __ ~ __ ~ __ ~ __ -L __ ~-J 

2.0 3.0 4.0 5.0 6.0 
FREQUENCY - GHI 

• at 1 dB Gain Compression 

Intercept Point 

E·~~r--'--~--~--~--~---r---r---r.., 
co ... 
,!. '50 
z 

f'40~~~==~--r~~~~~~-t 
S 
~ -3~ 
w ... 
"" -'20~~~--~--~--~--~~~~--~-I 

1.820 3.0 4.0 5.0 6.0 6.2 
FREQUENCY - GHI 

VSWR 

~::H-f-lf}-:¥I hl3 
1.0 2.0 3.0 4.0 5.0 6.0 

FREQUENCY - GHI 

Typical Automatic Test Data 

vcc= +5 Vdc 

FREOUENCY VSWR V5WR 6AIN 
HH. Itl OUT 08 

18eO.0 1.2 1.4 7.6 
2oe0.0 1.2 1.4 7.6 
2200.0 1.2 1.4 7.6 
2400.0 1.2 I.' 7.6 
2600.8 1.2 1.4 7.5 
28e0." 1.2 1.5 7.6 
3aBO." 1.2 1.5 7.7 
320a.0 1.2 '.5 7.S 
34ee.0 1.2 ... 7.S 
3600.8 1.3 , .0 7.7 
3800.0 1.3 '.3 7.7 
oe03.0 , .. , .2 7.7 
&201).0 1.4 .. 2 7.7 
401)11.0 ... l.Z 7.8 
46011.0 1.3 1.3 7.S 
OS00.0 1.2 I •• 7.9 
SOOll.1I 1.1 1.5 8.0 
S201l.11 1., 1.5 8. , 
5400.0 1.1 1.5 8.0 
561111.0 1.2 I.l 8.0 
sace.0 1.3 1.3 B.0 
501l0.e 1.5 1.2 7.9 
62ell." 1.5 ,., 7.9 

Linear S-Parameters 

FRECCEtiC" SII 521 ~t2 522 
IIHI MG •• & MA& ANS rw; ANG ow; AN6 

'6011.0 .0e8 -3' 2.411 85 • 'SO -55 · '83 113 
~oe0.0 .085 -64 2.608 69 .156 -67 • '80 93 
Z200.0 .091 ·89 2.39S 5' · 1S3 -B0 .180 7' 
:&00.0 .097 -10& 2."06 35 .151 -91 .177 55 
Z600.0 .102' -'20 2.'''''' 19 .,.9 -le2 .183 39 
280~.0 • le0 -135 2.1'" • .148 -112 .'89 28 
~000.e .09' -'50 2.l2t -11 .145 -'22 • '93 '8 
3Zj)a.0 .096 -16' : .... , -27 .143 -'J~ .188 II 
31aa.0 · '06 -115 2.U8 -43 .1&1 -16: .\75 6 
3603.0 · ,:6 175 2 ..... ~ -58 .1413 -IS' • '50 -0 
3830.0 .145 167 ;:.'39 -73 • '3~ -160 .123 -14 
4I)e~.o .16: 160 :!. '28 -8B .141 -169 .096 -28 

':"".0 .16'1 IS: z .&35 -'03 ."'2 -179 ."87 -65 
u3t3.i.l • '60 146 ;:.445 -119 .141 17' .098 -51l 
46tl".~ .I.n 1J6 : .465 -13' .'41 16' .'25 -65 
4900.3 .C'itl l!O ':.'9.& -'53 .141 151 • '59 -68 
5000.0 .053 11;: :.sa. -16' .141 14: .li: -69 
S~~0.3 .031 63 2.5:i '80 .142 132 .211 -72 
5'00.0 .055 :3 : .5a9 163 .... , 12: .:0B -75 
5600.0 .097 '9 2.5'7 146 .148 112 .177 -80 
5800.0 .1'" 15 : .S0Z U9 .151 '01 · '~9 -aa 
60e0.0 .186 9 :.489 112 • '55 90 .077 -107 
G:~0.0 .:15 -5 ~ .'81 94 .158 17 .061 -'67 
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WJ-A61 -1 
2T06GHz 
TO·8 CASCADABLE AMPLIFIER 

• WIDE BANDWIDTH : 1-6 GHz (TYP.! 
• MEDIUM POWER: +20 dBm (TYP.) 
• lOW NO ISE: 3.4 dB (TYP.) 
• TO-8 PACKAGE 

Specifications * 

Characteristics Typical Guaranteed 
0" -50"e -54" C _ +8S"C 

Frequency (Min.) 1-6 GHi 2-6 GHz 2-6 GHi 

Small Signal Gain (Min.) ROdS 7.0dS 6.5dB 

Gain Flatness (Max .) .to.4 dB to.7 dB 'O.B dB 

Noise Figure (Max.) 3.4 dB 4.2dB 4.7 dB 

Power Output ilt 1 dB +20.0 dBm 18.5 d8m 18.0 dBrn 
Compression (Min.) 

VSWR (Max.) 

Input 1.6: 1 2.0 1 2. 1.1 
Outpu t 1.5;1 2.0 .1 2. 1' 1 

DC Current (Max.) at +8 Volts 70 rnA 77 rnA 79 rnA 

· MeOlured 111 a SO-ohm 5ystem 01 +8 Vdc Nommul. 

Typical Inter modulation Performance at 25"C 
Second Order Harmonic Intercept Point .. 

Second Order Two Tone Intercept Point .......... ... ... . 

Third Order Two Tone Intercept Point ........ . . .•• . . .... .. 

50 dBrn (Typ.) 

45 dBm (Typ.) 

30 dBrn (Tvp.) 

Absolute Maximum Ratings 
Storage Temperatu re ....... .. ...... .. ... •. .• • . . ... . . -BZoC 10 lZ5°C 

MaKimum Case Temperature ............ . . • • ..... .... ....... +100°C 

Maximum DC Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . ....... +9 Volls 
MaKimum Continuous RF Input Power . . . . . .... . . .. . •.... . . . + 17 dBrn 

MaKimurn Snort Term RF Input Power (1 Minute MaK.1. ... . •. ... 100 Mitl lwil\lS 

MaKimum Peak Power .. . .. .. ... .. ............. . .•... . . .. 0.25 Walt 
. . . . . . . . . . . . . . . . . . . . . . . . . ...... ...... ..•.... ,(3 ~sec Max.) 

"S" Series Burn·ln TcmperlllU re (Case) ...... , . . • . ... • " . , ...... . . 100°C 

Weight appro Kimale ly 2.0 grams (0.07 01 .1 

150 

Outline D rawings 

A6' · , 

, 
CIO"U~'GUC.h ''«:'''''''"uu'lIltSl 
• DOlf.;II ~~U~O'''[I'''''~l foII ' .C" '!1I 

CAG , . , 

m., (r4~,r;s"~1 It. ".po,-=, IU'"LL>lI ' [lOS) 
• O'~'.1II " .... , $5 0""[ ~"'SIIlf.Clf(EO 

WJ·A61·1 insmUcd in miniature SMA 
connector housing and guaranteed over 
O"C to 50"C temperature ranuc. 
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Typical Performance at 25°C 

Gain 

10 

~ 
1;--551C ,. - ~:;t;. -

" -. - ~1- :-- '-r--+85°C 

co 
~ 9 

'" <i 
'" 8 

1.0 2.0 3.0 4.0 5.0 6.D 

FREQUENCY - GHz 

Noise Figure 

O[] II II liB 
1.0 2.0 3.0 4.0 S.O 6.0 

FREQUENCY - GHz 

VSWR 

~:I FH"P~ffl&1E 
1.0 

1.0 2.0 3.0 4.0 5.0 6.0 
FREQUENCY - GHz 

Power Output-

23 
.-l 

V !'-!eSoC 
i 1 

1 . ~5i~ .-0 
;'/ -+--~-~- '-9 ,. 

~-s4oc 
8 

1.0 2-D 3.D 
FREQUENCY - GHz 

• at 1 dB Gain Compression 

Intercept Point 

60 .. 
~50 
f 

Z~D HARMONIC ......... .., .- ..-"", 

Ii: 
~40 .. 
III 

!!30 
2D 

--
1.0 2.0 

---""" -
""'" rODjDER -3RIDORDFR/ 

3.0 4.0 
FREQUENCY - GH, 

.. ' 
-

"""'" ""'l"-
~.--,-

- -,,, 

5.0 6.0 

, 
.... 

5.0 6.0 

Typical Automatic Test Data 

Vcc= +8 Vdc 

FREII\I[NCY \/SVR VSVR 6IIIN 
MHz IN aUT DB 

&aB.I Z.'~ 1.7 7.7 
ee<l.o 1.5 1.3 8.5 

Ica •• o 1.2 1.3 8.7 
1210.1 1.2 1.3 B.6 
1408.B 1.2 1.4 B.6 
IS81.8 1.3 1.3 B.S 
I Be<l.1 1.4 1.3 8.4 
ZlBll.ll I •• I.- B._ 
ZZIlll.1 1.5 1._ 9.3 
2481.1 I.S 1._ B.2 
Z681.;) 1.5 I.- B.2 
zeee.1 1.5 I.. B.I 
3IIIIII.iI 1.5 1.3 8.1 
32l1li.8 1.5 1.3 B.8 
34l1li.11 1.7 1.2 9.1 
36l1li.1 1.7 1.2 8.;) 
3810.0 1.7 1.2 8.11 
4BOO.0 1.7 1.3 8.1 
42l1li.0 1.5 I •• 8.1 
"l1li.0 1.5 1.5 S.II 
'5e<l.1I I.' I.G B.8 
4888.0 1.3 1.7 B.I 
GIIB.O 1.3 1.8 9.8 
528;).;) 1.3 1.8 8.1 
S_H.;) 1.4 1.8 8.1 
56l1li.0 1.5 1.7 8.1 
Seal.1 I.G 1.6 8.2 
68H.1 1.7 t.6 B.2 
6288.0 1.9 1.5 8.2 

II 
&480.0 2.0- 1.4 B.2 

Linear S-Parameters 

FREGII£I<CY 511 521 512 522 
11HZ !Wi ""'6 "AS ~N6 !Wi ANI !Wi ~Ni 

610.8 .421 sa 2.'31 -134 .153 73 .278 -I 
en.1 .214 53 2.667 -172 .167 34 .1"" -84 

1110.1 .112 13 2.78B \61 .167 8 .136 -154 
1283.0 .87' -'8 Z.695 139 .163 -II .147 IG3 
1(1);1.1 .895 -17 Z.G79 IZI • \61 -27 .150 135 
1681.1 .131 -109 2.660 II. .156 -6\ • "7 109 
1981.8 .16e -12' 2.633 BB .151 -53 .149 B3 
Z088.8 .I7B -135 2.621 72 .1&7 -65 .15B 63 
2281.1 .192 -145 2.59S 57 .1" -76 .162 '8 
2'81.8 .193 -1St 2.579 U .148 -66 .\6, 38 
2611.8 .21S -'62 2.566 30 .137 -95 .158 31 
2800.8 .218 -17' 2.552 16 .133 -105 .151 23 
3110.8 .230 -179 2.538 2 .131 -115 .135 17 
3200.0 .2'5 .76 Z.S21 -12 .126 -12' .118 10 
3'IlO.O .25B J78 2.517 -25 .123 -'32 .'07 5 
3600.8 .:66 'S' 2.5'0 -39 •• 20 -141 .';)3 -0 
38;)8.8 .265 .58 2.511 -53 .117 -.sa .118 -s 
4011.1 .253 .52 2.51& -67 •• 1& -159 .'3' -10 
'2ao.0 .131 14S 2.516 -81 .112 -IS6 .15' -IS 
"1);1.0 .:06 1&0 2.520 -9' .110 -17& .19: -%1 
'6I1a.G .17' '31 2.S'5 -.oe • liB 17B .22S -27 
.sal.1 .147 117 :.sn -122 .'os J71 .:55 -33 
5033.0 .131 97 2.511 -'37 • ~14 IS3 .27' -.0 
5200.1 .13' 73 2.526 -158 •• 14 .5S .2B2 -47 
5600.0 .159 sa 2.53S -'65 .11' 148 .275 -55 
5600.0 .197 32 :.5.7 IB8 •• 05 141 .262 -S' 
5an.1 .%38 '8 2.663 16. .'IS '32 .241 -76 
6CU.0 .272 5 2.575 1&8 .110 .23 .217 -98 
6200.0 .381 -9 Z.SB0 '32 .112 .1& •• 93 -leG 
6400.e .3a -25 2.583 114 .IIG 1;)3 .172 -'30 
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WJ-A63 
5TO 1000 MHz 
TO-S CASCADABLE AMPLIFIER 

• LOW NOISE: 3.0 dB (TYP.) 
• +15dBm THI RO ORD ER I.P. (TYP.) 
• HIGH GA IN: 16 dB (TYP.) 

Specificat ions* 

Characteristics Typical 
Guaranteed 

oO·sooe -54° C _ +SSoC 

Frequency IM in.' 1-1100MHz 5-1000 MHz 5· 1000 MHz 

Small Signal Gain (Min.' 16.0 dS 15.0 dS 14.5d8 

Gain Flatness (Max.) < ±O.3 dB ±1.0 dB ±1.0 dB 

Noise Figure (Max.) 3.0dB 4.0d8 4.5d8 

Power Output at 1 dB Compression (Min.) +4.0 dBm +2.0 dam +2.0d8m 

VSWR (Max,' Input/Output < 1.4:1 1.9 : 1 2.0: 1 

DC Current (Max.) at 15 Volts 14mA 16mA IS mA 

· Meilsureo ,n 8 50-ohm system at + 15 Vdc NomlnaT. 

Typical Intermodulation Performance at 25°C 

Second Order Harmonic Intercept Poiot ..• .. +25 dBm (Typ.) 

Second Order Two Tone Intercept Point . . . . . • . . . . • . . • • . . . +20 dBrn (TYP.) 

Third Order Two Tone Intercept Point . .... 0. 0 00 •••• ••••• • +1 5 dBm (Typ.) 

Absolute Maximum Ratings 

Storage Temperature ........ . • •• 0 0 ••• 0 •• o . 0 ••• -62°Cl0+ 12S<>C 

Maximulll Case Temperature 0 • 0 • 0 • 0 • 125"C 
Maximum DC Voltage . .. + i BVollS 

Maximum Continuous RF Input Power . 0 • • 0 •••• ••• • •••••••••• + ; 3 (JBm 

Maximum Short Term RF Input Power (1 Minute Max.) ..... 0 •• ••• +50 Mili iw<llts 

Maximum Peak Power. . . . . . . . . . . . . . . .. . . .... .. ..... . ..... 0.5 Wa n 
(3 J.Jsec Max.) 

"5" Series Burn·ln Temperature {Case I ..... o ••• ••• 0 . 0 • ••• • . .. . 125"C 

Weight approxim3lely 2.0 grams (D.07 01. .) 

152 

Outline Drawings 

A63 

CA63 

tI"H"t>C."~ .. ·, "" "",,,rs (" 'U "'I II ~SI 
'liG'l' '1I"~'L!;SOI"U"'St~o .. (~ 

D"'WS'Of""'~1 ,,,,,.QtlS''''U'VlIlPo$l 
f .oo~ I 301 , Uto o..U$("""~"" " ""0"£(1 

'W ' c_ .. " ......... '" .... , .. "",,", ",~ .... , ... 'IM. , .,.,.. .... _, .... 
..... .. "', ..... u·c ,,, "" C ,_" .. ~. , .... '""""-'- " .. , "'" ~~ ...... 
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Typical Perfonnance at 25°C 

Gain 

Noise Figure 

iBj I I I I I Ii] 
i 'OI(QIOlJOO.(Q~/t))1'IXI1oXI llJll 

IPIOIlCIC'r • WI: 

Power Output-
• 
• 
• 
, 
, , , 

1 1 1 I 1.:2: I I .. 
./ TR 

I I I I I 
III i'O) »I .(J) Y.D @ r:o 10) <U1 1 OOJ 

I WJll!litl' MIll 
.,. I ~I t.1./I C ... " ".I." 

VSWR 

~:1: 1 ; 
1.0 S IXI /'XI 100 

I §fuJ 
.Q) ~ tOO 100 m lUI ID:I 

f IlO'..t.~tv ~'.II: 

Second Order Two Tone Intercept Point 

i~1 1 IIII I ffH 
I~ 1«1 i'O) Xl) I,)) \.:lQ 000 no III 9'.ll 1;(1) 

" (QUI"" nil 

Th ird Order Two Tone Intercept Point 

, 

Typical Automatic Test Data 

VCC = 15V 
, , ". ' ~.J1f 

lite : 11 

:00. ; . t ' 
~'('\' . 
. ~.(l , " .. " 
·' l"". . . , 
-;;.X' . .. ., 
' .......... '. .. .. 
,"01.'. 
~':(I(t • . 
·.'uo. 

: (~.~-' . .. , , :';ru. , 
:_'00 . 

linear S' Parameters 

n'O.1 
I. e 'II' ':' . " 
t .-,,). ,IF: . '. , 
,XG). . l 't , :0. . 
A<'. : l' .' 
·· l .... ' . , . 
'.:(oll. , .. .... .. 

" 
;' -(('. : '.~ '.' . , 
;-')('. :., : ' 1( •• 

~~Iu. 
, 

" I . ':' 
.... "" . . l ':"' • , ·c ., 
(»0 . , \.~, 

: ( t(!. .. , , 
_-':.J . -- -... " 

, ,, : II 

· ' .. ' 
:" " '"; 
: . • I · , · ... 
.~ , .' 
:,:" . • 1 . . . · ... 
·l . : 
:' .. : 
",: 

"Il • 

'. · . t.' · .-... 
'." . .. -;: 

.; . 
" . . .;, 

" , 
;.-;. 

, .~ :, · ~~;' " 

" .-. 
" a:. 

':", ,:. ') 
.,:t •• ) 
" ... .. !: 

~ , .:, . \) 

' .. 
" , " .' .. , 

, .~ . ( : 

": (~:'. ~'" 

II 

. 
, ~" U~. • " . ••• 

." .. , , 
"" t .... , . '.' .. . : . .: 

'.'.' " , 
11' . ., ". 

, 
" 

'.t" "" . ., 
t".' , " , ,. . .. .. :. 
" ',: ;'\' . . " ..•. : , . .'. . ~~..; , ' . , 
'.~.~ ,', c· : '.' 
\.'" .. ·t • . ~'\.' .,', ' . 
\ ..... , , " ':" , ;. " , . 
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WJ-A64 
10 TO 1200 MHz 
TO-8 CASCADABLE AMPLIFIER 

• LOW NOISE : 3.2 dB (TYP.) 
• HIGH GA IN - TWO STAGES 
• ULTRA LOW PHASE DEVIATION 

FROM LINEARITY : < <2', 100· 
1000 MHz 

• LOW VSWR : 1.2:1 (TYP.) 
• MEDIUM LEVEL OUTPUT: +8 dBm 

(TYP.) 

Specifications* 

Characteristics Typical Guaranteed 
OO·50°C _54°C _ +8SoC 

Frequency (Min.) 2-1250 MHz 10· 1200 MHz 10·1200 MHz 

Small Signal Gain (Min.' 26.0 dB 24.0 dB 23.0 dB 

Gain Fl atness (Max.) < ±O.5 dB to.S dB ± 1.0 dB 

Noise Figure (Ma:d 
10· 1000 MHz 3.0dB 3.8dB 11.3 dB 
\0· 1200 MHz 3.4 dB 4.3dB /l,adS 

Power Output at 1 dB 
Compression (Min.' +8.0 dBm +7.0 dBm ... 6.5 dBm 

VSWR IMaK .l lnputiOu tput 
10·1000 1.2 ;1 1.7: 1 1.8: 1 
10·1200 1.5: 1 1.9: 1 2.0: 1 

DC Current (Max.) at 15 Valu 35mA 38mA 40mA 

'M~I1S\Jred In a 5O·ohm system 81 +1 5 Vdc Nomlnol. 

Typicallntennodulation Perfonnance at 25° C 
Second Order Harmo nic Intercept Point .................... +4 7 dBm (Typ.) 

Sllcond Order Two Tone IntercelJt Po int ..... . •. . ......... , ,+41 dBrn (Typ.) 

Third Order Two Tone Intercept Po int , , , . , , . . • ' .•. ... , , , , . +20 dBm (TyP.) 

Absolute Maximum Ratings 

Storage Temperature ..... . , , , ... , . , , . . .. .. .... . , . , , . -62°C to +1 25°C 

Maximum Case Temperature .... ... , ..... , . , ... , .... , ..... , ... 12SoC 

Maximum DC Voltage .......... , . , . , ..... , , . , .. , . , ... .... +20 Volts 

Max imum Continu ous RF Input Power ... , .. _ , .. .. .... •... .... , . +6 dBrn 

Maxim um Short Term RF Input Power (1 Minute Max.! ..... , ..... +50 Mill iwatts 

Maximum Peak Power ...... , .... , ..... , ... , , . , , . ' .... . . . , . . 0.5 Watt 
(3 psec Max.) 

"S" Series Burn·ln Temperature ICase) ... ...... , .. , , , .. , . . , .... . . 12SoC 

Weight approximawly 2.0 grams (0.07 o:d 

154 

Outline Drawings 
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Typical Performance at 25°C Typical Automatic Test Data 

Gain 
28 

z 
~ 24 

~25h OC _"'" -54C '" 
~ 

fi ",.. '-=-.. 
I 

tasf t1~'C) t 

i 
100 lOJ 500 100 «Xl 1100 1lOJ 

FRUAJ ENCY - MHz 

Noise Figure 

B II t Illtl 
'" 10 50 100 lOJ 500 100 «Xl 1100 1lOJ 

FREQUENCY • ~'Jtz 

Power Output* 

200 

FREQUENCY - Mill 

eat 1 dB Gain CClI1llression 

VSWR 

~ ~:Il£faJ~:lJ I 
W 50 100 !OJ 500 100 ~ ~ ~ 

JREQUlIiCY . MHZ 

3rd Order Intercept Point 

ill U I Jff 
10 50 100 !OJ 500 100 ~ 1100 1300 

FREQUENCY' MIIZ 

Vee:::o 15 V 
IT!;C! ll(ll.lR llSl-lP. 
tile IN OUT 

100. 1.0 1.1 
roo. 1.1 1.1 
:lOO. 1. : 1.62 
400. 1.1 1.~ 
SCO. 1.1 1.~ 
(,co. 1.2 1.2' 
;-00. 1.2 1.1 
000. 1.2 1.1 
~'l'\(\. 1.2 1.0 

1000. 1.2 1.1 

Linear S-Parameters, 

Vee = 15V 

rFa'! S11 
t~1Z HAG fH; 

100. • Co2 ~.5 
~. .ro (,.5 
:)00. .03 '--1.0 
·lllO. .04 ··9.5 
500. .06 -23.<! 
(·00. .0:" -36.5 
:-00. .00 --50.0 
COO. .10 -;"0.4 
~. .10 -~.c. 

1000. .10 -124.8 

Vee = 12V 

n'EO S11 
11IC MAG illiG 

100. .04 c::.~ 
roo. .OS -17.~ 
:JCO. .05 -:H.l 
400. .oc. ·--I!.3 
sco. .O? -51.(0 
.:.00. .00 ..,;z ~ 
:"00. .09 --;"5.9 
{<OO. .10 -99.<:> 
':1''''. .10 -11~.5 

!I..".U_'. .11 -1011.1 
! I~·O. .15 "169.9 
I <!oo. .Z3 13-1.0 

Vee = 12V 
emit 1-~'f.(1 l~llR 

[If) IUt:: !It 

<!(,.l' !OO. .1 
~.<) ~CoO_ .1 
~ .. 9 :JCO. · .. 
~.9 400. .1 
~.9 !:.(to. ~ ... 
<"3.(t .:.00. . .. 
..s.4 :'00. .2 
.:s.1 ~:OO. .2 
Z4.!· ":'00. .2 
~ .... o :(0(<0. .:) 

! 1 (t(1. . :) 
: .. 00. .E; 

ct:l 
me f'U'iC me 

<:0.06 ":)1.2 .01 
19.:"3 -5:-.6 .01 
19.7;' "04.~ .O! 
19.:-4 "111.7 .01 
19.:-0 .. 140.3 .01 
19.41 "16:".4 .01 
10.:"2 165.4 .01 
1:".% 136.3 .01 
1:".60 10:".1 .01 
1:".36 :"0.5 .01 

~1 
tlRC nNe IInc 

10.:-0 -31.:,1 .01 
18.-'1 ·-57' .. 8 .CII 
10.46 "04.9 .01 
IS.4:- -112.0 .0: 
W.S4 -140.4 .01 
10.~ "1E;;".6 • 01 
!:".(·1 IE;S.O .01 
1(..99 1::5. :" • 01 
1( .• ;"(1 106.3 .01 
16.5) ~;-.:) .01 
1:-.06 4:' .. 1 .02 
:-:.49 11.0 .O~ 

l'WR (.rt!li 
our lifo 

1.i" ,:5.4 · . z.o5.3 ... 
1.~ i:5 .. ::l 
!.~ ZS .. :t · ~ ~'S.4 .. .. 
1.1 ~.e 
1.1 24.9 
!.: ~4.(. 

1.1 ~.s.5 · -, .. .. Z4 . .! 
1.4 24.( . · ~ 24.9 . .. 

~!~ ~~ 
f'U'le me ftIiC 

.. 4.:" .0:- 1:-0.£1 
-10.1 .w. 1(.<:.:-
"14.0 .. 07 14:-.0 
"10.0 .00 !£!9.0 
"·Z2.S .00 1(o(·.E; 
··e7.5 .00 ·C7.o. 
.. ·:~.2 .06 63.5 
-37.'9 .04 31.3 
-42.3 .02 -£05.3 
·-47.4 .06 --146.4 

~1C:: S~2 
f'U'iC tlnc f'U'IG 

"( •• 9 .07 ~6(l.~ 
-!1 • .? .0:- 15(..<:> 
"14.4 .... "l;" 142.S 
-!9.1 .0:" !e4.0 
"<:3.9 .0:" !(02.3 
"~.O .O~ 02.(, 
-:t~.6 .OS 5;"' .. 0 
":SO.:" .0:) 19.C 
"4:,1.5 .o:s ":04.~ 
,,4:".;- .os -15:S.5 
..s~.o .l€- -1;"5.0 
"(,0.;- .2E- 1-1(·.1 
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WJ-A65 
10 TO 1000 MHz 
TO-8 CASCADABLE AMPLIFIER 

• MED IUM OUTPUT LEVEL: 
+10 dBm ITYP.) 

• +24 dBm TH IRD OR DER 
I. P. ITYP.) 

• FULL PER FO RMANCE WITH 
LOW COST 

Specifications* 

Characteristics 

Frequency IMin.) 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure {Max'! 

Power Output at 1 dB Compression (Min.) 

VSWR (Max.) In put/Output 

DC Current (MilX.) il t 15 Volts 

Typical 

5·1 100 MHz 

10.5 dB 

< ±O.3 dB 

6.0d8 

+\0.0 dBm 

< 1.5: 1 

30mA 

• Measurf.!d '" 11 5(}.o llln sys tem at + 15 Vdc NomInal. 

Guaranteed 
OO_soGe -54"C _ +8S"C 

10·1000 MHz 10·1000 MHI. 

9.5 08 9.0d8 

1:0.7c1B ±O.8 clB 

7.508 8.0dB 

+8.0 dBm +8.0 dBm 

1.9. 1 2.0:1 

35 1nA 37 rnA 

Typicallntennodulation Performance at 25°C 

. .. +44 dBm (Typ.) Second Order HamlOnic Intercept Point .. 

Second Order Two Tone Intercept Point . . 

Third Order Two Tone Intercept Point ... 

. . . . • . . . . • • • . . . . . . +39 dBrn (Typ.) 

. ........ +24 dBrn ( Ty~.) 

Absolute Maximum Ratings 
Storage Temperature .... .... . ....... _ . .•. .. . ... ..... - G2°e to +125°e 
Maximum Case Temperatu re .•.. 

Maximum DC Voltage ... 

Milldrnum Continuous RF Input Power .•. 

Max imum Short Te rm RF Input Power (1 Minu te Max .) . 

Maximum Peak Power . ... . 

"5" Series Burn·ln Temperature (Case) .. 

Weight appro ximotely 2 .0 grams (0.07 01..) 
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. ...... +20 VOll$ 

. +1 3dBm 

. . . . . . . . . . +50 Milliwtltts 

. . 0.5Wal! 
(3 ~sec Max.) 

............ 12Soe 

Outline Drawings 
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Typical Perfonnance at 25°C 

Gilin 
, 

--l::: ~ , 
--;'+-= , 

,., ~" L~, 
, 

• ·n ( · " 
',~ 100 nl 

I i 
G G " 

, 

Noise Figure 

• • LL - . j 
~ ,-- . + + L3 · 11 , 

10 ItO 1(JJ lOO oUl 'i.IJ 6«1 100 1m 900 u:ro 
' R{OUW(;y r,lIIr 

Power Output-

, 

~~ I ill • 
< • • 
f 

" ,. .. '" = 
lUOW,CV IIJII 

VSWR 

Typical Automatic Test Data 

Vee • 15 V 
1'r.[(1 l~'R ~ .. CII I II 
"e :11 M NO 

:00. .. , :. <! :O. ~ 
roo. :. <: :0. ' "". .. , :O. l 
'00. :.Z : o.~ ,... :. 3 :0.(1 

""'. :.' :.~ : (1 . 0 
ow. :." ~. , : 0 . : 

""'. : . '5 : .4 Ul . :> -. .. , :.4 :0 . 4 
:000. 1.'5 : . 4 :0. ':1 
1100. :.4 .. ~ : 1\.3 
:.x>O. :.3 :. (; !I •. ' 

Linea r S' Parameten 

"'. !O:: ~.:: : .. , ':Zz 
"0 '''' (-~ In; 0< u·<; ,,< "" "" :00. .'" · ':' : .4 l .Z:- :r.(..'!i , -:-... .:: . " 
"". .'" · 4:.0 ;t . ~ I l~ . :' , " \(1. : .00 ':'';1.3 

""" ." · D.!' :t."" IN. l , .. ! ~. (, ." !'!·.6 
.",. . 00 · Q!'. l ::o . ~ :OC'. CI , - ::0. (l . '" " 0 ... 
~\(\('. .. :0 . ~ l . :~ (1.1. 0 • .. z:; , ~ .O~ . I!'. 'J 
i.e". .: ::. · ;:0 • .:. :) .1 (, ".., • .. :ro. ~ .:1 .. HI • .? 
:'01.'. · "' · ) : . , ::0 . I!' " .1. ':1 • ··x .... .:4 .. ;x. ~· 
1:«'. . ~. · · I 'S .~ l . i?.:! .:!'l . ? , ·· .. r:.o ... ": . e-
000. · .(. · ;; ... '!i :l . X ' , . .:! , .. ~.(l. '!i .:e .. (;;\.5 

:(01). .:!' "., ,." ·ro.':: . . 'Y,' . : . : 0 ':":::.0 
::00. .:(. =0 . :' ' .<'6 ~'5.0 , ··;'(1. 0 . : :'> !:'. (; 
:::00. · .. :", . ':' .:.:>t.> - ;'3 . ~' • .. r.s ." .'::::l G:' . 5 
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WJ-A66 
10 TO 1200 MHz 
TO·S CASCADABLE AMPLIFIER 

• HIGH GAIN · TWO STAGES 
23.5 dB (TYP.) 

• LOW NOISE: 4.0 dB (TYP.) 

• HIGH OUTPUT LEVEL : 
+15 dBm ITYP.) 

• ULTRA LOW PHASE DEV IATION 
FROM LINEARITY : <±2°. 
100·1000 MHz 

Specifications* 

Characteristics Typical 

Frequency (Min.) 5- 1250 MHz 

Small Signal Gain (Min.) 23.5 dB 

Gain Flatness (Max.) ±DA dB 

Noise Figu re (Max.) 4.0dB 

Power Output at 1 dB + IS.Od8m 
Compression (M in.) 

VSWR (MaK.) Inllut/Output 1.3: 1 

DC Current at 15 Volu 64mA 

• Me~$ured In a 50-o flm system JI 15 Vdc Nom;n~1. 

Guaranteed 
0° _soGe _540 C - +850 C 

10·1200 MHz 10-1200 MHz 

22.0 dB 21.0 dB 

±O.7 dB ±1.0 dB 

5.0 dB 5.5dB 

+11).0 dBrn + 13,5 dBrn 

1.G: 1 1.8 : 1 

67 rnA 70 rnA 

Typical Intermodulation Performance at 25°C 

Second Order Harmonic lP ........ ....... .. .......... . +53dBm !Typ.) 

Second Order Two-Tone lP ..•. • . .... . • •.. _ .. _ . •. . _ ... +47 dBm (Typ.) 

Thi rd Order Two·Tone IP .......... . ....•..... . • ...... +28 dBm {Typ.J 

Absolute Maximum Ratings 
Storage T emperatu re ..................• •• . . • • • • • .. .. _62°C to + 125° C 

Maximum e a,e Temperature .... . ..... . . , ••. . •• • . • . .... . ...... 125°C 

Maximum DC Voltage ........................... . .. . ..... +17 Volts 

Max imum Continuou s RF Input Power .............. . .. . ....... + 10 dBm 

Max imum Short·Term RF Input Power (1 Minute Max.) .... . .. . . +100 Miliiwatls 

Max imum Peak Power. . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .. 0.5 W{ltl 
(3 J,l SCC. Max.) 

"S" Series Burn·ln Temperatu re (Case) ........••.. .... ........... 125"C 

Weight <lpproxirnately 2.0 ~rarn5 (0.07 oz .) 
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Outline Drawings 
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OB IO:0010J I -n I Ol?Q:O.O IO 
1111$1:015) 009S O.~ -.Jr·(a l 2:02~) 

l~ ~I) l&lSl 1 

my! m;.a,,~ AOI IN """f$II."~LI .. tT r R~' 
, .o ' ~I'" UIIL£S$O'" UMU VlCU ,{D 
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Typical Performance at 25°C 

Gain 

2S~~--~---r--~--~--r-~ 

22L-~ __ ~ __ ~ __ ~ __ ~ __ L-~ 

10 200 4UO 600 BOD lUUO 12UO 1400 
FREQUENCY - MHz 

Noise Figure 

i:H I II II: I 
~ 10 200 4UO 600 80D 1000 12110 1400 

FREQUENCY - MHz 

Typical Automatic Test Data 

vee'" 15V 

;PE.'" (JSI-lR J$UR uiua 
11HZ IN ~UT DB 

10,). 1.1 1.~ ~3.5 
,1,),). 1.1 I.') ~3.-4 
~,). 1.2 1.1 23.5 
4<i!J. 1.~ 1.1 ~3.a 
'!oJa. 1.3 1.2 -'3.S 
W,). 1.-1 1.~ '?3.~ 
;,u,). 1.-1 1.4 23.3 
aJ,). 1.5 1.5 ~3.2 
"-Jol. 1.4 I.S 23.,) 

1,),)0. 1.4 J.o .;a.·~ 
II')J. t.2 1.0 ':2.~ 
12;);). 1.1 1.5 22 • .3 
13,),). I.S 1.4 22.S 
I~')'). 2.5 1.2 ':1.4 
I~. 4.5 1.2 1 ~.~ 

VSWR 

2.0 ~~----r--""'T"'--"T""--.---r--~ 

II: 

~ 1.5 t----t--"'"+-::---t-.......:::-17""~x_1 

200 4UO 6110 BOD II10D 12UO 14110 

Power Output* 
E 
~ 16 , 
5 
~ 15 

Vee:; 15Vdc 
-r I 

FREQUENCY - MHz 

2S·C '" 

o 
II: 14 ~85~C\..-54DC 

8SDC 1I 
~ 10 ... 200 400 SUD 80D 1000 12UO 1400 

E 14 
CD .... 

1 

I' 

FREQUENCY - MHz 

Vee:; 12 Vdc 
V- i-

./'" 
V 

10 2110 400 6110 800 111110 12110 1400 
FREQUENCY - MHz 

* at 1 dB Gain Compression 

Vee = 12V 

fRE.:' ll~R U3t-lR 
.t-lZ III OUT 

I,),). 1.1 1.~ 
~.).). 1.1 1.~ 
2,),). 1.2 1.1 
~.;.j. 1.2 1.1 
~.,:..:-. 1.3 1., 
.;,),). 1.3 1.2 
7,),). I. ~ 1.4 
2J.J. 1.4 I.~ 
?,),). 1.4 t.e. 

• oJ,),). 1.3 l.i. 
113,). 1.1 I.? 
12J'). 1.2 t.~ 
I~')'). 1.7 1.4 
1 ~";J. '::.03 1.': 
13')J. S.I 1.': 

3rd Order Intercept Point 

Ji32 .... , 
!i: 30 
2 
~ 28 ... 
II: 
W 

!i: 26 

/' - V i'--
- 10 200 4UO 6110 800 1000 12110 14110 

FREQUENCY - MHz 

I ntercept Point 

65 '---~"'---'---""'T"'--"T"""--r----'----' 

45L-~---L--~~~~~~~ 
10 200 400 600 800 

FREQUENCY - MHz 

':'~I,t 
DB 

~3.4 
.a3.~ 
~J.~ 
02J.:" 
.23. -4 
23.~ 
i!3.3 
Z3 • .2 
2.2 • ...1 
22.~ 
2Z.·~ 
22 .. 7 
22.3 
21.J 
H.J 

Linear S-Parameters Unear S-Parameters 
;F,,-' :;11 !~l ~1~ .22 ,PEe ~11 3.2:1 31':: ~ 
i1,c .~G ,:,;«; ..... ~ "'~ ;~ ;>;~ ;~ ." .. ;1.-IZ ~ .:v~ .\<" iII~ .~ .-.;~ 0'11\:: n:c 
1~.J. • ..J-l II~. ~ l'~. j! ·1 ? .~c a.3 .. :11 1-17.<;> I·)J. .,)4 1'::1.'/ 15.J3 -.1:3." • .:l.: -1.4 .01 137.4 
aJJ. .~Q 1~3.i:. 14.:;-1 -~.). • .:l.: '.1 .~.:: -119.5 ~~J. • .J6 1':'<'.6 H.~3 -~" ... • .:J.: -1.7 .31 -123.9 
J')J. .~7 ?1.e 14.,4 -64. • .)2 -3. ;, .':'3: -97.1 3J,J. .~8 ;'4.~ IS.J') -';4.7 .0.: -3.7 .133 -I 11:5. e 
-10).). .0;> a3.'( 1~.27 -~9. .;)2 --;".:- .\1~ -:-9 .. e ~JO. .1,) .3a.l 1:!.4,3 -~9.o .0-2 -7.3 .. es -1.1-1.7 
:'I3J. .13 ;oz ... J".~-I -111. .~.a -.3.3 .ea -1')9.~ ~JJ. .14 7-t ... 14.3,3 -11l.a .2G' -a.;; .0)7 -112 • .:! 
.;0).). .14 ~a.-:- 14.~1 -133. .;).1 "'14.J .13 -116.5 ';')J. .13 ';3.1 14.~3 -133.0 .0.: -1-4.03 .IZ -IlS.-4 
7JJ. .17 3~.3 H.O.3 -I':i~. • .:l.: -13.03 .1i' -131.3 7':-J. .1," 3:' ... l-1.c·~ -136..,,) .;)2 -I-~.I .15 -131.9 
.:.-!~. .17 "'7.06 14.~1 -In. .CZ -23.2 .2J -145.5 GJJ. .1'" ~o3.1 !..J.-t~ -176.3 .3.: -23.::' • EI -143.13 
?'JJ. .16 ~~.3 1 ~.J;t l~o. .az "'?;J " -lac.'" ~~J. .1.3 ~~.6 l-l.11 1.;$ • .) .3.: -2~.;> .021 -159.0 

1~~'). .ll .2 ... oJ 13. ?~ 131. .,)2 -17.;') • .24 -176.0 IJ~'). .1';' .!~.o 1':.);- 133.~ .,)2 -.27.~ ..i:.Z -173.9 
II~J. . ..;;' 23.J IJ.'?j 1.30. .itll --l5.'? .20 lee. I 11':-':-. .1~ 1':.1 • .2. :'5 l..>a.l' • .32 --lS.~ • .23 171_1 
l.!·~~. .J7 .~, - l~.~ 7'? • .)3 -~:-.-l .a3 1::0.3 1',)~ • .~3 :17.3 1~ • .al ~ . .: .;)3 ,,~o..7 .21 15-4.8 ... "" .... f 

13JJ. .2S lid.7 1~. ?7 ~? .;)3 -';:-. ? .1.3 134.1 13JJ. .~.) 13~.4 13.3,) 52. ;, .03 -09.5 .17 H<l.2 
l"~~. .42 la.5.7' 1I.'::' la. .ez -';:S.3 .11 12.:.7 It~J. .~3 11,). ;- 11.77 21. ;- .~2 -~4.3 .1~ 1~9.7 
I~". .61 21.04 Z.d;" -12. • .a.: -:-7.0 .C3I 172.2 1~':'.j. .04 ~~.Q -~.42 -1').4 .3.: -~7.0 .I~ -179.5 
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WJ-A66-1 
10 TO 1000 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH GAIN - TWO STAGES: 27.5 dB ITYP. I 
• LOW NOISE: < 3.0 dB ITYP.I 
• MEOIUM POWER OUTPUT: 15.0 dBm (TYP.! 
• WI OE POWER SUPP LY RANGE : 5 VOL TS 

TO 15VOLTS 

Specifications * 

Characterinics Typ. Guaranteed 
0° _ sooe .54° _ +85°C 

Frequency (M in.) 5- 1200 MHl 10· 1000 MHz 10-1000 MHz 

Small SignlJl Gain (Min.) 27.5 uB 26.0 dB 25.5 dB 

Gain Flatness (Max'! :!OA dB ±O.7 dB ±I.Q dB 

Noise Figure (Max.) 
10-500 2.7 (18 3.5dB 4.0 dB 
10-1000 3.0d8 4.0d8 4.5dS 

Power Output at 1 dB 
15.0 dBm 14.5 dBrn 14.0 dBm 

Compression (Min.) 

VSWA (Max.) 

Inpu t <1 .5: 1 1.8 1 2.0: 1 
OutPu1 < 1.5:1 1.8 1 2.0: 1 

DC Current (Max.) at 15 Volts 65 mA 69 mA n mA 

. Measured In II 50-ohm system 01 + 15 Vdc NOmHl;] I . 

Typical Intermodula tion Performance at 25°C 
Second Order Harmonic Intercep t Point .. . . .... . . . ........ 45 dBm (Tvp.) 
Second Order Two Tone Intercept Point ....... _ ........... 40 d Bm (Typ.) 
Third Ordor Two Tone Intercept Point ... , ..... . . .• • • .... ' 27 dBm (Typ.) 

Absolute Maximum Ratings 

Storage Temperature ... • . . ................••.. . . . .. ·62°e to +125
g
C 

Maximum Case Temperature . ........... • .. .• • ••• , . . ........ _ 125°e 
Max imum DC Voltage ................•.. . • • • • • . ... . . _ . .. 17 Volts 
Maximum Continuous AF Input Power ... _ ... _ • • • • .... . . • ..... _ +6 dBm 
Maximum Short Term RF InlJUt " .. • •.. _ ... • ••...•. • •... 50 MilJiwattS 

(1 Minu te Max. ) 

Maximum Peak Power. . . . . . . . . . . . . . . . . • • . • • • • . . . . . . . . . .. 0.5 Watt 
(3 ~scc Max.) 

"S" Series Burn· ln Temperatu re (Cnse) ... ......• • .... ........ .. ' 125° C 

160 

Outline Drawings 

A66· ' 

"" _ I~ __ ~'''''''''' CliO ~ al2t!O~ 
. .. - 1 

T 
---]-- .. , 

0 1lS:001~ ~ --; OOI3.0o::l2!O .c5l1AA 
I• -, 05OO :t OOOZ 4 ~lS 'u - r12.7111 '" 

"" 

o "1'CoIC'tS ... , '" , -.001'$ , .. LI'''' TI~5I 
• _, IlJ lI"l(SS''''' ' .'':$f SHClIt' O 

Weight 
,lpprox unately 2.0 gru rns (0.07 od 

CAG6-1 

C Yl'~6 ~'" I~ L'oO>(~""'U""'[1tJ/ 
- Ol~, "U'''lWO,"'";nKIor'IC'' "D 

·"" teII," ......... r ... ''''''' ' """1\0001", "_ ,,,. Wo\~, .. __ , 
. ..... " ............ o/c .. , .... c"' .. · ... " •• , ... ,. :-c.. ........ , ' M f .... ~,,~" .. , 
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Typical Perfol'mance at 25°C 

Gain 

29r-~--~~-'--'---r-~~-' 

29 

!il27 
I 

Z 
« 25 
c:I 

23 

10 50 100 300 500 700 900 1100 

FR EQUENCY - MHz 

~I--I~V 

1- r"-I;V-"'; 
1 

~ , 
~5Vf' 

10 SO 100 300 500 700 900 1100 
FREQUENCY - MHz 

Noise Figure 

'" ... 
4.0 

~ 3.0 
<= 
::> 
c:I 
ii: 
~2.0 
c; 
z 

1.0 

,-1--15 V ... 
1:::- ~~ -12V./ 

:..- "' ~5V 
I 

30 200 400 6110 BOil 1000 1200 
FREOUENCY - MHz 

Power Output* 

18r-------~---r--~----r_~ 

~17~--+_--~--_+--~--~~~~ 
I 

~ 
~16~--+---~--~~~~--~--~ 
o 
<= ... 
~15~~~~~~~---4----~~ 

14~ __ ~ __ ~ __ -L __ ~ ____ L_~ 

20 

~ 15 
I 

~ 
~ 10 
o 
II: 

~ 5 

10 200 400 6110 BOO 1000 1200 
FREOUENCY - MHz 

r-15V 
~ , -~ ~ 

''-12V 

V-S V ............. V 
~ -

I 

10 200 400 600 BOO 1000 12110 
FREQUENCY - MHz 

* at 1 dB Gain Compression 

VSWR 
2.0 ,....-__ -. __ --, ____ ,-__ --.-____ ---, 

1.0 u~:::::t:::L~__=!J 
1110 200 4110 6110 800 1000 1100 

FREOUENCY - MHz 

2.0 
V~R @12V , 

<= , rl~PUT , 
" 1--1 

~ 1.5 
> 

~ f'..-O~TPUT 1.0 

100 2110 400 600 800 1000 1100 

FREOUENCY - MHz 

2.5 
VSWR@5V " 

I , 

.r-INPUT ~OUTPUTJ J 

2.0 
<= 

~ 
1.5 -~ , 

--- JI" 
r-~ I 1.0 

100 2110 400 600 800 1000 1100 

FREOUENCY - MHz 

I ntercept Point 
60 

20 

Vee~15V lr2NO HARMONIC 
V , ..,. .., .... V 1-

~ '-- 2ND ORDER 

f 
3RO oJOER 

1-

10 200 400 600 BOO 10110 1200 
FREQUENCY - MHz 

60 Vee@12V 
E ... 
"';' 50 j--bIb*~:=I~ !i; 
c; 
~40r-~~~~--_+--_;----~~ 
Ii: ... .., 
<= 
~ 30 t---+----+.r--t----1I-=_ ..... c--I 
z 

10 200 400 600 800 11100 12110 

FREQUENCY - MHz 

10 200 400 600 800 1000 12110 

F REOUENCY - MHz 

Current Drain 

80 

60 ~ 

y V 

./ 
1 

40 

~ 
~ 

20 
5 9 11 13 15 

VOLTAGE - VOLTS 
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Typical Automatic Test Data 

Vee '" +15 Vdc Vee'" +12 Vdc 
rUGU( HCY .. ~ YSW~ '11111 ~ R(Qvt"ty VI WR .. ~ '1l 1H 

'"' '" '"' .. '"' '" "" " , .. ,., ,., U.1 , .. ,. , ,., U.l 
1a.0 ,., ,., 21 •• 18.' ,. , ,. , a .6 
:9.' ,., ,., 21.1 ~8.' ,. , ,., a.l 

lea .• , .. ,. , 21.1 let •• , .. ,. , ~6.1 
zn .• , .. ,. , n.' al.' ,., ,., 26.' 
lu.e ,., ,., 21.' l U.' ,., ,. , .1.2 
on .• ,., ,., H.' . U.~ , ., L' 21. J 
,n. ' 't.J ,. , 27. ' ,U . • ,., ,., 27 . 3 
n~ .• , .. ... 27. ' ,U .• , .. , .. 21 •• 
7t~.' , .. ,., 27. 3 no.' , .. L' 21 . • 
U~.i ,., ,., 21.2 ua.1I , .. ,., n.1 
9U.' '. ' ,., 21.' ue.1 , .. ,., 26,9 

llila.' , .. L' 21.' lue.1I '.' ,., li.' 
lIli .• , .. ,., 26,' llee •• ,. , , .. 26.1 

linear S-Paramll ters linear S-Parameters 
~UQ~[~~Y '" 5 21 '" '" rU;UENt . '" '" ." '" "" "~~ '" 

~, ~ ~, '" M' .. , "" '"' .. , M' .. , M' .. , .. -L. '. ' 19 ." U .91 " 8.ll ., e.l6? -\2' L' e.'" ." IZ.n " • • U ., '.J" -\27 , .. '.J55 -128 11.3' " • • eL ." I.JI ) '" , .. '.31' -121 1'. 11 " ' •• 1 ." '.zn '" , .. 0.11l '" 21." " • • 1 1 , C.1B2 ". , .. '.In '" 21. " " ., 11 , ' .117 .. I'. ' 8.eu , .. 22. " , '.IL , '. Il8 " II.' '.112 '" 2 t .0l , '.11 , ... " " :1. , I.en .. 22." ." ,,1 \ ., •. nz " : 1 .• I. I U " ll. ,. ." 1.11 ., •• U I " III.' 0.'1' " U.7' ." 1 .11 •• •• uo " IU.' 1.123 " ll. 13 ." 1.11 ., • • • · 1 " 2 ... . •. a~) " 22.18 .,. '.IL ., I I . U6 , l". ' e.Il' .. n . 11 ." 1.11 ., '."1 " In.' ... " ". n.6I . ., 
' •• L 

., e.t" ., 111 . ' I .'" " n .u ." ' . I L .,. ' .• n " ola .• e. LOO " l3.12 -112 ' . 11 ." R.au . ,. ..... •.• u " 23.21 - I" '.IL ." '.IU " , U .• 1 .1 l1 " 20 .17 -1 42 ' .IL .,. '.111 ." ~ ... a •. LlL .. n.ll - L 3' ' .12 ." '. LII • nl. ' I. L76 .. l3.8~ -11' e.9L ." e . LiIO ... ue.' I. LO ' " 21 . 37 - liT 1,12 ." ' . 119 .. ,u .• e. L'l .. 23.38 ". '.12 . " 1 . 129 ... 7 •••• ' .L51 " 23.'L '" '.12 ·n I.IU ." I U.' '.1" " U.U '" •. u . ., 1.147 . " ..... '. 17< ., U.7' ". '.12 ." ..... ." , .... t. 17' ." n. o, " 1.12 ... 1.1 0' ." , ... e '.I n ... 22. L' " ' .n ... I . • ,. ·n 
L .... I '.1'2 ." U.4t " •. n .,. •.• n . " L ..... t. I " -"L ZI." " '.n ." ' . 120 '" II .. . . '.lft - L" n." " I.n ." •. u, " 1111. ' I.U t - 112 2e .'1 " I . n ." •. uo " 
Vee = +5 Vdc 
TUC'J("'V .. ~ .- '~ I~ 
~, 

" 
~, " ,.. ,., ,., 23 •• 

III . e ,., ,., 20. ' 
' I .• '.' ,., 2 0. ' 

I .... '.' L' ZO. L 
211.' , .. L' :'.2 
lal.' ,., ,. , 2 ' .' ..... ,., , .. Z'. 1 ,n. ' ,., ,., 2'. ' 511.1 ,., ,. , 2'. , 
feG.' ,., I· • 24. ' , .... ,., .. ZO.7 
tI'.1I ,., , .' Z' .' 
lUI.~ ,., ,., 20.1 
II.e., , .. L' 20.2 

Linear S·Parameters 
F.tg~ENCV ." '" '" '" '"' '"' "., ""' ""' '"' ""' '" ""' , .. '.359 ." '.n " II .U , e •• 31 - I l< 

Z. iiI I . Ll2 ·n Ll.U " I •• t ., e.3U '" ~.e t. Let • I' .• , " 11. 12 , '.111 '" le.~ '.1" • ". 91 • 11.'2 , ' .n, '" ~e .• '. Ln ., 13. 11 ." 1.12 ., '.,21 '" luu.n 1.1" . " ".IL ." '.12 •• e.131 ", lOG . U I . LH ." 16.U .,. 1.12 ." 1 .0" " lU . ~ ' .IH ." 16.18 . ., '.12 ." 1. ln " oea .Q 1.11 1 .. , 11.n - Ill '.12 ·n '.111 • 580 . 1 ... ,. ." L7. " - 1'1 •• U ." 1.11' ." ue.e '.In ... 11.~n -,1) '.Il ." 1.1 02 ." ae . 8 ... " ." 11 ... ", ' •• 1 ." •. In ." 8Cg.c •.• 2. ... 17.11 ", '.12 ... '.17' ! n 
906.0 e.l91 ~ LI ~ ".11 " '.12 ." •• L'Z -11 0 

. aU. I I.ll) ~L ~O 11. 19 " '.n ." '. I e: -165 
nU.e ','1' '" I'.n , I ." ." I. L70 " 
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WJ-A66~3 
10 TO 1000 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH GAIN - TWO STAGES: 26.0 dB (TYP.) 
• LOW NOISE: < 3.0 dB (TYP.) 
• HIGH EFFICIENCY:1B mA (TYP.) AT 5 VOLTS 

S pecifications · 

Characteristics Typ. Guaranteed 
OO·50°C _54°C _ +8SoC 

Frequency (Min.) 5·1100 MHz 10-1 000 MHz 10-1000 MHz 

Small Signal Gain (Min.l 26.0 dB 24.5 dB 24.0 dB 

Gain Flatness (MII(.I to.S dB to.a dS ±1.1 dB 

NoisD Figure (Max.) <3.0 dB 3.5dB 4.0 dB 

Power Output at 1 dB 3.0dBm 1.5dBm 1.0 dam 
Compreslion (Min.) 

VSWR (Max.) 

Input 1.3:1 1.8:1 2.0: 1 
Output 1.3: 1 1.8:1 2.0:1 

DC Currant (Max.) at 5 Valli 16 rnA IBmA 19 rnA 

"Manured In e 50-ohm svnem 81 +6 Vdc Nomlnel. 

Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point . . . . . . . . . . . . . . .. > JO dBm (Typ.) 
Second Order Two Tone Intercept Point . . . . . . . . . • . . . . .. > 25 dBm (Typ.) 
Third Order Two Tone Intercept Point . . . . . . .•• . . . . . . . . . . 13 dBm (Typ.l 

Absolute Maximum Ratings 

Storage Temperatu re ...•....... .. ....•.......•• . .. . ·62°C to +125°C 
Maximum Casa Temperatura ................. . • • •• ......•.... 125°C 
Maximum DC Voltage .......... . .... .• .. .... • • •....... . . +10 Volts 
Maximum Continuous RF Input Power •. • . • ... . . . . ••.... • . . .... +6 dam 
Maximum Short Term RF Input Power . . . . . • . • . . . • • • . . . . . .. 50 Millivrcnts 

(1 Minute Max .) 
Maximum Peak Power. . . . . . . . . . . . . . . . . . . . . . • • • • . . . . . • . . . 0 .5 Watt 

13 psec Max.) 
"s" Series Burn· ln Temperature ICasel ........... • ••.... .. .... . . 125°C 

Weight approximately 2.0 grams (0.07 oz.) 
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Typical Performance at 25°C 

Gain 

... ... 
28 

~ 26 

~ 
24 

_. .. ;--
II 

,I +25°C I -S4°C 
~- -.-' -. .,;;; ~ '-+8~oC 

10 50 100 300 SliD 700 9110 1100 

FREQUENCY - MHz 

Noise Fiaure 

[I til ff II j 
10 so 100 300 SliD 700 9110 1100 

FREQUENCY - MHz 

Power Output· 
e ... ... rl 
~ 

61 ~4-~ 
f 10 so 100 300 5110 100 900 11110 

FREQUENCY - MHz 

• at 1 dB Gain Compression 

VSWR 

~2.ol bY-INPUT ~ 1¥-OUTPUT ? 
~ 1.01.... ---,_c:.':,::;;t:,;=..:o-=-.... b ... _=:..""'~..;;:..:¢=· -=.a"::± .. o::::.::J?",,-",--,:::J 

1 0 SO 100 3110 SliD 100 900 11 00 

FREQUENCY - MHz 

Intercept Point 

e so ... ... 
, 40~~--~~~--~~~~~~~~ 
~. 

230~-F~~~~~~~~~~ 
t: 
w 
~20r-~r--i--~---r---r--~--;-~ 

~ 10L-~b:~::~:::t:::t::jt::JC:=J 

FREQUENCY - MHz 

Typical Automatic Test Data 

Vr;c'" +5 Vdc 

FREQUENCY YSIIR VSIIR GAIN 
11HZ IN aUT DB 

5 •• I.S 1.1 25.2 
Ie.e 1.4 1.1 25.6 
SO.O 1.4 1.1 25.S 

180.e 1.4 1.1 25.6 
zee.e 1.4 1.2 25.7 
300.e 1.3 1.2 26.' 
4eO.e 1.2 1.3 26.2 
soo.e 1.2 1.3 26.4 
6ea.e I.Z 1.3 26.4 
7.e.e 1.2 1.3 26.3 
8ee •• 1.2 1.4 26.8 
988.8 1.1 1.4 2S.7 

Ieee.' 1.1 1.5 25.5 
11118.e 1.5 1.4 25.3 

Linear 5-Parameters 

FREQUENCY 511 521 512 S22 
11HZ llAe AHC lIAr. AIle IlAG ANG llAe liNG 

1.8 '.668 -4e 12.22 62 8.81 29 e.182 -99 
2.8 a.483 -55 15.62 38 8.el 12 8.113 -139 
5.8 8.114 -38 18.14 " •• 81 9 e.e65 -167 

lI.e e.163 -28 19.16 , 11.81 :t. e.e6e -177 
5e.e 8.168 -II 18.73 -Ie e.e2 -4 e.863 159 

ICO.8 8.ue -18 19.03 -24 8.e2 -6 e.e68 1411 

II 
2ell.8 11.151 -32 19.29 -49 e.1II -9 lI.e83 114 
388.8 8.125 -59 19.97 -15 e.8a -14 8.188 86 
488.8 8.896 -87 20.5' -IOZ 8.e2 -17 '.122 61 
58e •• 8.877 -131 28.79 -13e 8.'2 -24 11.144 44 
Cle.8 •• 886 1711 21.95 -157 8.82 -29 '.138 34 
788.e 0.88& 126 28.59 171 8.e2 -35 e.139 19 
II •• ' e.883 e7 28.e4 14' 8.e2 -42 11.151 5 
988.e a.e54 .e 19.37 113 a.82 -51 e.176 -s 

leoa.8 e.834 -187 19.89 as 8.12 -59 e.193 -17 
Ilee.e e.195 -lSe 11 •• 6 52 a.82 -75 e0l78 -23 
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WJ-A67 
tOTO 800 MHz 
TO - 8 CASCADABLE AMPLIFIER 

• HIGH EFF ICIENCY -15.5 dBm ITYP.I 
OUTPUT POWER @32 mA ITYP.I 

• LOW NOISE FIGURE : < 4.3 dB ITYP.I 
• WIOE POWER SUPPLY RANGE : 5 VOLTS 

TO 15VOLTS 

Specifications· 

Characteristics Typ. Guaranteed 

Frequency (Min.) 10·900 MHz 

Small Signal Gain (Min.) 12.5 dB 

Gain Flatness (Max.) ±O.3 dB 

Noise Figure (Max.) 
10-500 4.0 dB 
500-800 4.3 dB 

Power Output at 1 dB 
Compression (Min.) 

15 Vdc >15.5dBm 
12 Vdc 14.0 dam 

VSWR (Ma)(.) 

Input 1.8:1 
OU Tput 2.0 :1 

DC Current (Max.) at 15 Volts 32 rnA 

. Measured In a 5O-ohm sy5tem at + 15 Vdc Nomlnu!. 
Notas; 
1. Output VSWR above 350 MH~ is 2.2 :1. 
2. Output VSWR above 350 MHz is 2.4 :1. 

0" - 50°C 

10-800 MHz 

11.5 dB 

±O.5 dB 

4.5d8 
5.0 dB 

15.0dBm 
13.0 dBm 

1.9: 1 
2.0: 1 L 

34mA 

Typicallntermodulation Performance at 2S"C 

-54" _ +B5"C 

10-800 MHz 

1 1.0 dB 

±O.7 dB 

5.0d8 
5.5dB 

14.0 dBm 
12.5 dBm 

2.0 :1 
2.2:1 2 

35mA 

Second Order Harmonic Intercept Point ................... 50 dBm (Typ.) 
Second Order Two Tone Intercept Point ..... .... . ... ...... 45 dBm (Typ .) 
Third Ordor Two Tone Intercept Point . , , ' . _ • • . .. • . • •..... 28dBm (Typ.) 

Absolute Maximum Ratings 
Storago Temperature ..... , ' .. . .. . , ...••••••.. • .. . .. -62"C to + 125" C 
Maximum Case Temperature .. . ..........• • •• .. ... ... . . _ ..... 125"C 
Maximum DC Voltage ... . .. _ ......... • • • ... _ . . . . . . . . . . .. 17 Volts 
Maximum Continuous RF Input Power ... . . •• .... _ .• • ' ........ +13 dam 
Maximum Short Term RF Input ...... . . _ . ••.. . . .... ..... 50 Milliwat lS 

(1 Minute Max.) 
Maximum Peak Power . ...............•••• •.• .. • .. . _ . . . .. 0.5 Wall 

(3 .usee Max.) 
"S" Series Burn· ln Temperatu re (Case) .....••....... • ..... . ..... 125"C 
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Typical Performance at 25°C 

Gain 

14" , , ~ l l.11 
z 
::.;: lZ.J 
o 

, 
II ., , 

.~~C ';. 

'25"C 

""~5"C · ":' 

VCC .. .,s.o Vck. 

- - - -- , , 
lO!.O 100 200 300 400 SOD EOO 100 800 900 

FREQUENCY · MHI 

"" 
... 11., 
• 

• 
• 

:i: 12.0 • " o ". • 
'"' • 

.55' C"""",-

-25· C 

. !S· C --I 

Vtt .. ' 11.0 Ydt 

. . :'\ --- - - -
105& 100 200 Jao 400 SOIl ~OO 100 800 900 

FR EOU ENCY · MIll 

Noise Figure 

• 
Ell I I I I I'TTl 
~ 10 5&100 200 300 400 r.oo 600 l lID 800 900 

FREOUHl CY. Mit/ 

[til l II frI"1 
10~OlOO 200 300 400 SOIl 600 100 800 900 

FREOUENCY _ Mil, 

Typical Automatic Test Data 

vee - +15 Vde 

"£011("', - .- ~ .. 
~, .. W , H 

••• IJ , .. Il . ? 
LO.8 .. , ,., 12. 7 
~, .. ,., " , 12 •• 

L n.~ ,. , ... 12. , 
ZU., ,., ". 12.' 
3M .o .. , I. ~ 12 . 1 
' U .I , .. , .. I l . ' 
~ oa .e '. ' , .. 12 . '; 
"1. 1 ,., ". I i. ' "'.t l. t , .. 11. , 

••••• , .. '" 1! . 4 , .... ... ,.. II . , 

Lin ear S'Parametcts 

r ~ [ou[ ~[ , .n '" ""' ," "" .. , .. , .. , 
, .. 1 . 108 ." 2 . Ge · 11 < 0.1 1 

'" '.410 . " ] . ' 2 -", ' .If 
'" 1 .2" . ., <.n - 162 8 . II 
II .• 1. 111 -" • • 32 -111 8 . 11 
~ .. ' . In -.. ..,. '" 1 .:1 

IH .t 1. 112 -" ' ... ". I.U 
I ... . '. I U -n • • 3& '" t.I' , .... 1.l t , ... ' .ll '" '.Il 'H.' 1 . 161 -" ' .li ... '.11 , .... ' .111 -" ' .n " 1.\ 1 -.. ' .1" -" 0 .%0 .. 1. 11 , .... '.231 -I" t . tII " I.Il 
I N.' '. ll! - 125 t o 11 " I . I t 
t ... . t.Jn -15' 1.'2 -" ~ . I ) 

Power Output' 

l • ';' II., 

• ~ 1&.0 
; 

• c 1' .• • • ~ 12., , 
, 

·5S· C Ycc·"S.OVdc 

- -1 - -+ -
[,--$5' C '\..'25· C 

Intcreept Point 

.. o Vcc " 15.o Vdc 

• . ., 
• !:so 

f · , " • · " • 
" 2nd IIARI.IO NIC 

1'- 2nd ~~lIEA TW O TON E 

~ 

1050 100 200 lOll 400 500 600 100 800 90D 

FAE:lUE NCY - I.I H, i 21 • I '->d ORDER m o TOUE 

, 160 5 ' 
;; 1(.0 

·5S0 C , v" - '12.0 Yck. , 
10MllOO 200 300 COO 500 600 100 800 !IOO 

FREOUE~CY _ NHI 

c 
u: 12.0 
~ 1050 100 200 300 400 SOO 600 100 BOO 900 

" .... ~SoC' '\.. ... ' 25~C--- - 1' 1-' 

FREOUE NCY _ Mill 

at 1 dB Gain Compression 

VSWR 

~ " 
.: 61 • 

o Va - 'ILOVdc 

• 
;; 5O • • • 
~" • =- 3' 

, 
• 

2ndHA~Il1C 

l :% r--
2nd OAOER TWO TONE 

I' l.d ORDER Tv.' TO N 

.5 VU: - 'I S.O Vdc ; OUYUT / 
10 SO 100 200 300 400 SOIl 6Q(1 100 aoa 900 

~ 
0 

5 
IfI~UT 

0 
Current Drain 

10 SO l DO 200 300 400 sao 600 100 8OO !IOIl n., , 
FREOUEN CY - MHI 

J" o V" o "2.0 Vdc 
OUTPUT .A 5 

V 

~ W, 

'" , 
~ 20., 
• 

, 
, 
, , 

• ,0 ~ 2 .• ~ -. a IS., ' / > .. 5 

• 

.n 
""' · n 
" , • -, ." ." ." -., -,. 

·n 
-" -u 
-" 

L -- - - INPUT 
--" 

10 !lij lOO 11m 300 WO 500 600 100 800 900 

FREOUENCY - MHr 

Vee = +12 Vde 

HtllUElO(Y ~~ .,~ 

~, '" M , .. , .. ... 
" .11 , .. ... 
~~ .. " , ,., 

100.8 " , ,., 
l'~. e " , , .. 
l l O. 1I ". , .. 
u~.e ,,' , .. 
' 18.1 " . ,. , 
U 8.t .. , '" ret .8 ,., , .. .. ... , .. ,. , ,. ... , .. , .. 

linear S' Parametcn 

sa r~[OU[Ne, .n .. , ""' ,,' "" ""' 1.12' - IU , .. I. en · n 
II . " ~ '" ~ 

, .. 0.408 ... 
t .l9l ,., , .. iI.2'2 ... 
'~ l a~ '" It.e ' . 112 ." II .Il< '" ,. .. t. 121 -,. 
8 . l st ,11' ,It.' t . ... -u 
~. I n - 11' i:::O: ' .I ~1 ·X 
11 . :111 '1 " ' . 11' . ., 
o. u : '" ..... . .... -" ' .n5 '" -.. ' .P' ." a . lllB ,n , .... '. 212 ... 
iI . 31' .. 1 .... 1.25' - 115 
~. 3' 3 .. t".1 '. ~9j ' 13. a.u, " t el.t e." - 15' 

10., , 
5. 

~ .. .. 
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11.' 
12 . ' 
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12 . 4 
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/ 
/ 
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." m .. , ""' .. , "" I, , I ." ' .n, -171 
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WJ-A67-1 
10 TO 600 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH EFF ICIENCY - 16.0dBrn (TYP.I 
POWER OUTPUT@ 15 Vdc WITH 32 rnA (TYP.I 

• lOW NOISE FIGUR E: < 4.0 dB (TYP.I 
• WIOE POWER SUPPLY RANGE : +5 Vdc 

to+ 15Vdc 

Specifications · 

Characteristics T yp. Guaranlcc~ 
O"·50c C -54 C-+85°C 

Frequency (Min.) 5-700 MHz 10.£00 MHz 10·600 MHz 

Small Signal Gain (Min.) 14.0d8 13.0 dB 12.5d8 

Gain Flatness IMax.) ±O.3 dB ±O.5 dB :to.7 dB 

Noise Figure (Max.) <4.0 dB 4.5dB 5.0 dB 

Power Output at 1 dB 
>16.0 dBm 

Compression (Min.) 
15.0 dBm 14.0dBm 

VSWR (Max.) 
Input <1.7: 1 2.0:1 2.0 :1 
Output < 1.7: 1 2.0: 1 2.0: 1 

DC Cu rrent (Max.) at 15 Volts 32 mA 34mA 35mA 

· Me~sured In a 50-ohm ",stem 01 +15 Vdc Nominal. 

Typical Intcrmodula tio n Performance at 25"C 
Second Order Harmonic Intercept Point .. . __ ...... . .. _ . . •. 52 dBrn (Typ.) 

Second Order Two Tone I ntcreept Point _ .... .... _ . . . . . . . .. 45 dBm (Typ.) 

Third Order Two Tone Intercept Point. . . . . • . . . . . • • •• . . . .. 28 d8m {Typ.} 

Abs olute MaKimum Ratings 
Storage T emperature ... .. .•.. ..... .. .. ••• ...... . . . .. ·G2° C to 125"C 

Maximum Case Temperature . . . . . . . . . . . . . • • • . • • . • • • . . . . . . . . 125"C 

Maximum DC Tempe rilture . ... . . . .....• • • ••. . . ... ........ 17 Vol ts 

Maximum Continuous RF Input Power . . ...•• ...... .• . ... .. ... +13 d8m 

Maximum Short Term RF Input Power .. ...• • ... ....• .. . ... 50 Mill iwatls 
(1 Minute MilX.) 

Maximum Peak Power. . . . . . . . . . . . . . . . • • • . . . . . • • . . . . . . . . . 0.5 Watt 
{3 .usl!c Max.} 

"S" Series Burn· ln Temperature (Case) . . ..• ....... • • •.. . .... . . .. 12S"C 
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Typical Performance at 25°C Power Output* 

Gain 

12 u....JL-J'--.....L._....1..._...L.._.:!:!:.""':';:':":'::::.J 
10 50 1110 200 3110 400 500 6110 7110 

FREQUENCY. MHl 

IS r-..,=-=-=r-.,--~-.----.---. 

12 u....JL.......I_.....L._....1..._...L.._L..::.--,_...J 
1050100 200 300 400 5110 600 100 

FREQUENCY· MHz 

IS r---y--.-.-~r----,---r-----. 
Va: "+5 Vile 

11U-L-JL...---'_-L_-L_....L_...L---ll 
1050 Illo 200 300 4110 500 600 700 

FREQUENCY· MHz 

Noise Figure 

III 5.0 r---,--.-.,--~-r-----.---, ... , 
~ 4.0 ~~::.I:::~~;:t:::::=*::=:;:f=~ 
~ 3.0 t-'""--;;;:b~I---J~~-~""'-.!~=-~ 
II) 

is 
z2n~~~_~~L...-~L...-~_~_~ 

1050100 200 300 400 500 600 100 
FREQUENCY - MHz 

£ 
';' 18.0 ,...----,....---.---.---.-------. 

~ SI6n~r.r~~~~~~~~--~~~ 
o 
II: 
~14nU-~L-~~--'---'---L-~-~ 
It 10 50 100 200 3110 400 SOD 6110 100 

FREQUENCY - MHz 

£ 16.0 ,-:-.---,--,---r--------< ... . 
S 14.0 I-s~F"""'~~~=l~~:...::::a:..;..._l 
S 
~ 12.0 I--.=---tlf--I--=::~__.I~__l!-~ 

~ 10.0 "--'-..L..._L-_L_-..JI...-__'_--'_--' 

10 50 1110 2110 3110 400 SOD 6110 100 

FREQUENCY - MHz 

!:f.1 Iff FTl 
It ro50~ ~ 3110 400 500 6110 ~ 

FREQUENCY - MHz 
°all dB Gain COIIIJ)IeSSIOI1 

VSWR 

2.5 

II: 2.0 

~ 
1.5 

1.0 

2.5 

2.0 
II: 

~1.5 
1.0 

3.0 

2.5 

II: 

~ 2.0 
> 

1.5 

1.0 

I Va:' +15 Vde 
OUTPUT I--. 

~). "",,-~ 
1,- , t.,:::... 

..... - II INPUT 
I 

1050 1110 200 300 400 500 600 1110 

FREQUENCY - MHz 

Vee" +12 Vde I ) ,..-OUTPUl 

It. 
L.--- - 1-0 ..... V 

I' .... /. -..... 
~INrUT -

I. I 

1050 100 2110 3110 4110 500 600 700 

FREQUENCY· MHz 

ree • +5 Vile J 

rOUTPUT 1 JJ 

/ -~ " -- _..to -- --
_. 

I-V rLlNjUT 
I, , 

1050 100 2110 300 400 5110 600 700 

FREOUENCY • MHz 

Intercept Point 

1050 1110 200 3110 400 500 600 700 

FREOUENCY • MHz 

~60 ... 
I 

I-
Z 60 
~ 
Ei40 ... 
a: 
w 
~ 20 

E 
CD 

.l2nd H~RMON,IC ....... 
2nd ORDER TWO TONE_ 

",vee.+l::'C 

I I ..l. "":!lIt 1-"/ 
:;;...r' I -,....... 

3rd ORDER TWO TONE-

--' I I I 

1050 100 2110 300 400 500 GIIII 7, 

FREQUENCY - MHz 

';'21r--~~~---'r--~---.----
l;; Va:"+5V 

~'91--+-~~~~__l-~--+'-~ 
Ii: w 
ffi'7~~-'--L...-~L---'--L--L-~ 
~ 10 50 100 200 300 400 500 600 700 

FREQUENCY - MHz 

Current Drain 

II 

35.0,-----.,--------, 

~30.0 

~25nr-------------~~~~----~ 
z 
~20.0 t------:::;;o~J_-------l 
a: 
:::t 
... 15.0 t---:;;o".c.:.....--I----------l 

10.0...:;;..-----....1...-------1 
5.0 10.0 

Vee-VOLTS 

15.0 
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Typical Automatic Test Data 

Vee = +15 Vde Vee = +12 Vdc 
FlERUEKCY ¥SIIII YIIII GAIN FRERUINCY ¥SIIR yeNR GAIN 

11HZ IN OUT liB l1li2 ·IN CUT liB 
5.8 2.8 1.9 13.1 5.11 1.9 1.9 13.2 

III.' 1.7 1.11 13.9 11.11 1.6 1.5 13.9 sa.a 1.4 1.1 14.4 sa.8 1.4 1.2 14.5 
III.' 1.4 1.3 14.5 11111. a 1.4 1.3 14.5 
2".11 1.3 1.4 14.3 218.8 1.4 1.5 14.4 
3".8 1.4 1.7 14.3 nil. a 1.4 1.7 14.3 
4".8 1.4 1.7 14.3 488.11 1.4 1.11 14.3 
SIll.' 1.4 1.7. 14.1 sal. II 1.4 1.7 14.3 
A •• ' 1.5 1.5 14.1 &B8.11 1.5 1.7 14.2 
711 •• 1.8 2.1 13.8 711a.1I 1.8 2.3 13.5 

Linear S·Parameters Linear S·Parameters 
'1tIOllEHCY 811 S21 SI2 522 FlElIUENCY 511 S21 512 S22 

11HZ "IIG liNG illiG. RNG IIRG RNG illiG RKG IINZ illiG AKG IIAI: AKG "AC ANG IIRG AKG 

1.8 8.951 -6 2.62 -188 8012 -liZ 1.73B -163 1.1 B!3f~ -17 3.83 -114 1.11 -61 11.694 -167 
1.11 e.!47 -33 3.77 -139 e.83 -25 8.516 163 2.8 -35 3.88 -144 e.14 -8 1.475 161 
5.1 11.333 -35 4.54 -I" e.17 S 1.322 139 5.e e;31' -35 4.59 -161 8.e7 5 8'.388 141 

lI.a a.248 -36 4.95 -168 11.89 9 1.284 134 18.1 11.242 -31 4.96 -169 8.88 4 8.187 131 
III. a 11.165 -25 5.27 175 e.89 -14 I.ISS 174 5D.I 8.165 -24 5.33 174 8.111 .-9 8.879 175 

lI8.' 8.151 -15 5.29 161 D.II -IS 110114 -1511 I".e 11.157 -28 5.29 158 e.1I9 -19 e.112 -163 a .... 11.145 -29 S.19 137 11.119 -2S 11.181 -161 2811.8 11.153 -25 S.2S 135 I.UI -25 8.187 -1'8 a .... a.151 -45 5.18 113 D.ID -35 11.249 -172 3".1 8.151 -46 5.18 112 e.11I -3S 1.247 -175 
4".11 e.ln -SB 5.17 89 e.11I -411 11.271 164 481.8 a.l5I -63 5.17 87 8.11 -49 8.275 161 ..... 8.169 -811 5.14 51 1.11 -52 8.247 125 5".8 ,.172 -93 5.211 " 8.18 -75 11.265 127 
AI •• 8.214 -134 5.87 34 11.12 -93 11.286 611 "'.1 11.215 -1411 5.13 32 11.12 -87 1.259 61 7 .... 11.277 -18B 4.91 -I 11.11 -1111 1.346 -3 7.".1 1.289 175 4.74 -2 11.12 -1811 11.399 -5 

Vee = +5 Vde 
FREIIUENCY YSNR YSIIR GAIN 

11HZ IN OUT liB 
5.11 1.9 1.6 12.5 

11.1 1.7 1.3 13.3 
511.11 I.S 1.1 13.9 

lao.1I 1.5 1.3 13.9 
2ao.1 1.5 1.5 13.7 
381.e 1.5 2.' 13.4 
481.11 1.5 2.' 13.2 
5aa.D 1.5 1.9 12.9 
5111.11 1.8 2.' 12.8 
788.' 2.1 2.5 11.8 

Linear S-Parameters 
FREQUENCY SII S21 812 522 

"HZ "Rli RIIG "RIO ANG l1li1: AIIG IIAG ANG 

loB 8.5511 -24 3.26 -127 '.117 -74 11.575 -174 
2.11 '.441 -311 3.84 -152 '.115 13 '.362 Isa 5.' '.3111 -25 4.Z' -164 '.Ia 7 11.233 131 

IB.e 8.27B -23 4.64 -1711 B." -3 11.142 1027 
511 •• '.217 -17 4.98 In II." -IJ 11.1155 -155 

IBe.1I 1.195 -22 4.93 159 B.II -I B.1I5 -139 
ZBB.e B.187 -35 4.e4 133 8.11 -27 8.244 -149 
388.B Oolas -56 4.57 IB7 11.18 -37 1.323 -172 
48'.e 8.198 -78 4.SC 82 11.12 -48 8.332 151 
seB.' 1.285 -118 4.42 52 8.12 -.. e.389 131 
688.0 8.274 -158 4.38 23 11.14 -86 8.337 59 
788.' 8.364 17. 3.91 -II 8.14 -III 8.439 -3 
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WJ-A70 
10 TO 250 MHz 
TO-S CASCADABLE AMPLIFIER 

• VERY LOW NOISE: 1.8 dB (TYP. ) 
10-250 MHz 

• HIGH EFFICIENCY B.5 dBm O.P. (TYP.) 
AT 10 mA CURRENT 

Spec ific ations* 

Guaranteed 
Characteristics Typica l O~ _ 500 e 

Frequency (Min.) 10-300 MHz 10-250 MHz 

Small Sillnal Gain (Min.) a.OdS 7.5d8 

Gain Flatness (Max,) iO.3dB ±O.5 dB 

Noise Figure (Mu:.) 
1.8 dB 2.3dB 

Power Output at 1 dB 
Compression (Min.) 

a.5dBm 7.5 dBm 

VSWR (Max.) Input/Output 

1.9: 1 2.1 : 1 

DC Current (Max,) at 15 Volts lO.OmA 11.0 rnA 

• MUlur!ld In II 50-<lhm 'ynem at +15 Vae naminoi. 

Typical Inter modulatio n Perfo rmance at 25°C 

Second Order Harmon ic Intercept Point . .. ... .. . . ....... . . 
Second Order Two Tone Intercept Point ... . . .. ...... .. ... . 
Third Order Two Tone Intercept Point ... . .. • •... . , • •• .... 

Absolute Maximum Ratings 

_54°C _ +85 0 c 

10-250 MHz 

7.0dS 

to.7 dB 

2.8dB 

7.0 dBm 

2.3:1 

13.0 mA 

35 dBm (Typ.) 

30 dBm (Typ.) 

21 dBm (Typ.l 

Storage Temperature ........ . .........• • • •• .. •• .... -62"C to +125"C 
Maximum Case Temperature ..... _ . .. . .... .. . . .. . • ... ... , .... 125"C 
Maximum DC Voltage ........ . ... . ..... . .......... .. .. .. +18 Volts 
Maximum Continuous RF Power • . •.. ..... •.. .... ... •... . ... +13 dBm 
Maximum Short Term RF Input Power (1 Minute Max.) ....•.. _ . 50 Milliwalts 
Maximum Peak Power , ......................... , • . . . . . .. 0.5 Watt 

(3 J1scc Max.) 
"S" Series Burn~l n Temperature (Case) .•. • . .......• • •. • ......... 125"C 

Weight approximate ly 2.0 grams (0.07 oz. , 

172 

Outline Drawings 

A70 

CA7C 

1I'''iJ,~o) .. e'''( m ~'f(:><l$""U'Uln~SI 
• ~I '1I "~l(..,(l1"£""'·'SI "",e"'l lI 

D'''HO~~' u t ,~ ,,,, ,,IS 1""""[11'"' . .0,. , :II. ,,~ ,!SSO ' ,,[" "" St " IC" 1< 0 
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Typical Performance at 25°C 

Gain VS. Frequency vs. Temperature 

Noise Figure 

i 
I 

2 
" .. -- ... ~--

...... ---, 
" ,--

''D 10 100 150 200 250 
FREQU£KCY - MHz 

Power Output • 

2 

~5C\ ,tlsc 
I 

/ 
r --- ~../ • r' -. 
I 

~ 
~ 

-S4C 

10 50 100 liD ZOO 250 
FREQlJUCY -11Hz 

Oat 1 dB Giin ComprllSS14n 

Input/Output VSWR 

2.5: .1 

[~UT, 
.1 

3 00 

\ ...... 
""-

I.~ 

1 
......... 

...... 

~JJ ... -IIAo. -
~ 

10 100 150 200 210 

1.5: 

FREQlJUCY - 11Hz 

Intercept Points 

a4~~~-+;;":"":~~:h--t---1 

i .-
1201---+-----::0~1-----t---i 

10 50 1 150 200 250 300 
FREQIJ£IICY -11Hz 

Typical Automatic Test Data 

vee = +15 Vdc 

FREQUENCy VS,WR VSWR CAIN 
"HZ IN ClUT De 

$.ao 1.1 1.1 7.9 
10.00 1.1 1.1 e.1 
zO.aa 1.0 1.8 e.z 
se.ee 1.1 1.1 0.) 

leo.ee I.Z 1.1 8.2 
150:09 1.3 1.2 e.2 
200.0e I.S 1.3 B.2 
250.00 1.7 I.S a.2 
300.eo 1.9 1.6 a.2 
3S&.e& 2.1 1.11 a.1 

Linear S-Parameten 

FREQUENCV 911 521 512 S22 
"HZ MC AKC HAC AKC "AC AIIC HAC AU, 

5.8 0.044 -167 2.47 10 0.28 lQ 0.069 -10' 
10.0 0.021 -177 2.55 • 0.29 4 0.039 In 
20.0 0.020 -ISS 2.sa -\ 0.29 -2 0.022 -176 
50.0 0.0" -119 2.59 -10 0.29 -\0 0.038 -Ill 

100.0 0.8a. -Ill 2.se -22 0.29 -21 0.064 -139 
150.0 0.130 -110 2.se -)0 0.2a -32 0.106 -ISO 
200.0 o.la. -110 2.58 -.5 0.27 -'3 o ... e -\68 
2s0.e 0.20, -116 2.58 -sa 0.26 -5' 0.202 \77 
300.& 0.306 -us 2." -70 0.25 -66 0.24S ... 
no.o e.3SS -132 2.55 -82 0.23 -76 0.284 \5. 

Vee = +12 Vdc 

FREQUENCY VSWR V$MR CAIN 
"HZ IN ClUT D. 

5.00 1.1 \.\ 7.7 
10.00 1.0 1.1 8.0 
20.00 \.0 1.0 a.1 
se.eo 1.1 1.1 a.1 

IBe.BB 1.2 1.1 a.1 
150.88 1.3 1.2 e.1 
2ee.ee I.S I.' 0.1 
2S0.00 1.7 1.5 8.1 
308.80 1.9 1.7 •• 0 
350.00 2.1 I .• 8.8 

Linear S-Parameters 

FREQUENCY SII $21 $12 522 
"HZ HAC ANC HAC ANC HAC AKC "AC ANC 

S.O 0).031 -16& 2.43 " 8.27 10 0.059 -10' 10.0 0.014 I7S 2.'\ • 0.28 • 0.e31 163 
28.0 0.010 -120 2.55 -I 0.28 -2 0.011 -173 
50.0 0.045 -103 2." -10 0.29 -18 8.ns --1I7 

lOe.9 0.087 -103 2." -22 0.29 -21 0.065 -129 
150.0 9.13. -lOS 2.55 -3S 8.27 -32 &.1&9 -1'2 
200.9 0.191 -107 2." -07 0.27 -43 0.150 -162 
2se.0 0.2S2 -110 2.S3 -59 0.2S -so 0.20& -11$ 
388.0 0.313 -124 2.52 -71 8.2. -n 0.247 16. 
358.0 0.360 -Il\ 2.5\ -0' O.2~ -n 0.209 15. 
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WJ-A70-1 
10 TO 250 MHz 
TO-S CASCADABLE AMPLIFIER 

• LOW NOISE 1.8 dB (TYP.) 
• HIGH EFFICIENCY: 14 dBm P.O. (TYP.) 

AT 15 mA CURRENT 

Specifications· 

Guaranteed 
Characteristics Typical 0° _ sooe _54° C _ +850 c 

Frequency (Min.) 5-300 MHz 10-250 MHz 10-250 MHz 

Small Signal Gain (Min.1 a.OdS 7.5dB 7.0dS 

Gain Flatn ess (Max.) ±O.3dB to,S dB ±O.7 dB 

Noise Figure (Max.) 

1.8 dB 2.3dB 2.BdB 

Power Output at 1 dB 
Compression' (Min.) 

14.0 dBm 13.0dBm 12.5 dBm 

VSWR lMax.llnput/Output 
1.9: 1 2.1 : 1 2.3: 1 

DC Current (Max.) at 15 Volts 15mA 17mA 19mA 

• Measured In a 50 - ohm iYSlem 111 + 15 Vdc Nominal . 

Typical Inter modulation Pe rformance at 25°C 
Second Order Harmonic Intercept Point ... . .... . .......... 44 dBm (Typ,l 

Second Ordor Two Tone Intercllpt Point ..... , .... . .. . .. . .. 38 dBm (Typ.) 

Third Order Two Tone Intercept Point ...... ••• •• . • . . • .... 28 dBm (Typ.) 

Absolute Maximum Ratings 

Storage Temperature ... • ... , ... .. . .. . ... .• •••. .... . -62"C to +125"C 

Max imum Case Temperature ... ... . ...... . .. • •• • •.. . .. ... . ... 125"C 

Maximum DC Voltage ....... ........ .. .•• • • • .. . ......... +18 Volts 

Maximum Continuous RF Input Power ....... • • • .............. +13 dBm 

Maximum Short Term RF Input Power . ...... • • •...•... .. .. +50 Mill iwatts 
(1 Minute Max.) 

Maximum Peak Power .. .. .. . ... . . . . ... • • ••............. ' 0.5 Watt 
(3}Jsec Max.) 

"S" Series Burn-In T emperature (Case) ....•... . •• . • . . . ......... 125"C 

Weight approx imately 2.0 grams (0.07 oz. ) 
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Outline Drawings 

A70-1 

DlYtomO'6UI "'IHC>oU ' '''ll'UI."l I U' 
, OQ~' III U·'lQ.S CJ"I ~'~ rsl $>( ("'10 

CA70-1 
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Typical Performance at 25°C 

Gain VS. Frequency VS. Temperature 

Noise Figure 

i 
B 1-- ...... 

1----1 ------'---
',0 0 100 1$0 200 250 

FREQUE/ICY -Ii/Iz 

Power Output· 

8 
·ue ""\ 

\ 
::::.: .--=~ :!--, 

/ "'- -4 
.85 C ...J 

...-~ 
-14C-

2,0 50 100 150 200 
FREQUENCY· IIHl 

-et 1 dB Gain Compression 

Input/Output VSWR 

HI 

:1 

~~'" 1 

1.5: .1 
... ~..;. 

-~ 1---- V 
OurFur...J 

',0 50 100 150 200 250 
FREGWCY-1IlIz 

Intercept Points 

~ ~j::::::t;:~~--r-1 
54 

I~~~-+--~--~~--~ 
300 

Typical Automatic Test Data 

Vcc c +15 Vdc 

FRECUEIICY V$WR V$WR CAIN 
"HZ I" OUT DB 

S.OO 1.1 1.2 a.2 
ID'OD 1.1 1.1 e.~ 
20.00 1.1 1.1 8.0 
50.00 1.1 1.1 8.~ 

188.80 1.2 1.2 a.2 
150.80 1.3 1.3 a.2 
200.0e 1.0 1.0 e.2 
250.00 1.6 1.5 aol 
300.00 I.a 1.6 a.o 
350.00 1.9 1.7 7.9 

Linear S·Parameters 

FREQUENCY $11 S21 SI2 S22 
"HZ "AC Rue; ""C ANC "A' AN' "AC AN' 

5.0 e.osa -169 2." 10 0.2a 9 0.075 -If is 
10.0 0.051 -172 2.61 l 0.29 3 0.057 -174 
20.0 e.ose -\66 2.62 -2 0.29 -3 0.049 -171 
50.0 0.068 -107 2.61 -II 0.29 -12 O.OSO -ISS 

100.0 0.093 -1l6 2.59 -20 e.29 -20 0.080 -157 
ISO.O 0.128 -1l0 2.57 -36 0.2a -36 8.115 -162 
200.0 0.175 -126 2.56 -08 0.27 -08 0.1S2 -175 
258.0 0.228 -132 2.~" -41 0.27 -60 0.196 173 
300.0 0.281 ·141 2.52 ·73 0.26 -72 e.223 162 
350.0 0.313 -148 2.50 -8' 0.25 -85 0.Z09 ISS 

V CO :: +12 Vdc II 
FiEQU[UCY Y$WR Vswl '"IN 

ItHZ IN CUI DB 

5.00 1.1 1.1 8.2 
10.00 1.1 1.1 8 •• 
20.00 1.1 1.1 a.o 
50.00 1.1 1.1 a.3 

100.00 1.2 1.2 8.2 
1S0.80 1.3 1.3 a.2 
288.00 1.0 I.' a.l 
250.00 1.6 1.5 0.0 
300.00 I.a 1.6 a.o 
358.00 1.9 1.7 7.9 

Linear S-Parameters 

FREOUENCY 511 521 512 522 
"HZ "AC AU' "AC "H' ""C "',' itA' Aue 

5.0 0.047 -ISO ~.S7 9 0.29 9 0.061 -153 
10.0 0.0'1 -160 2.62 3 0.29 2 0.0'6 -166 
20.8 0.040 -ISS 2.62 -2 0.29 -3 0.000 -161 
50.0 0.86' -\35 2.60 -12 0.29 -12 8.0'?' -144 

100.8 0.09. -128 2.58 -Zo 8.29 -2' 0.080 -108 
ISO.O 0.132 -125 2.56 -37 0.20 -36 0.1\9 -156 
208.0 0.181 -12' 2.55 -'9 0.27 -os 0.159 -170 
250.0 0.234 -130 2.53 -62 8.27 -6B 0.20~ 177 
300.B B.2SS -100 2.50 -7' 0.26 -73 0.234 166 
3'0.0 B.320 -14a 2.07 -S7 0.25 -a, 0.2'9 159 
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WJ-A70-2 
10 TO 250 MHz 
TO-8 CASCADABLE AMPLIFIER 

• LOW NO ISE : 2.2 dB IT YP.J 
• HIGH OUTPUT POWER : +19 dBm ITYP.I 
• HIGH THIRD ORDER IP: +35 dBm ITYP.I 
• LOW POWER SUPPLY DRA IN: 25 rnA 

AT +15 Vdc ITYP. I 

Specifications" 

Characteristics Typical 

Frequency (Min .) 10-300 MHz 

Small Signal Galn (Min .) 
10-50 7.0dS 
50-250 7.5d8 

Gain Flatness (Max.) :'::0.4 dB 

Noise Figure (Max.) 2.2 dB 

Power Output at 1 dB 
Compression {Min.} +19.0 dBrn 

VSWR (Max.) Input/Output 

1.9: 1 

DC Current (Max.) at 15 Volts 25mA 

· . Measure<! In D 5O·ohm sys tem ilt + 1 5 VClc Nomlflal. 

Guara nteed 
0° - 50"C _54DC _ +85" C 

10-250 MHz 10-250 MHz 

6.SdB G.OdS 
7.0dS B.5dB 

:'::0.8 dB .i:LOdB 

2.7 dB 3.2 dB 

tlS.0dSm 17.5dBm 

2.1 :1 2.3:1 

27 rnA 29 mA 

Typical Intermodulation Performance at 25°C 
Second Order Harmonic lnterceilt Point .. .. . . 

Second Order TIIIO Tone Intercept Point .. . 

Third Order Two Tone Intercept Point .. . 

Absolute Maximum Ratings 
Storage Temperature ............ . 

Maximum Case Temperature ... . 

Maximum DC Voltage . . . 

Maximum Continuous RF Input Power .. 

Max imum Short Term RF Injlut Power .. 

Maximum Peak Power .. . 

"S" Series Burn·ln Tempe rature ........ . 

We ight approx imotely 2.0 grams iO.07 oz .l 

176 

45 dBm IT yp.) 

40 dBm (T ypJ 

35 dBm (Typ.l 

..... -62°C lo+ t25°C 
125°C 

.+17Volls 

.. +13dBm 

. .. +17 dBm 
i 1 Minute Max.) 

. ....... 0.5 Watt 
(3 psec MilK .) 

Outline Drawings 

A70-2 

D""".SIOI.'A~I, ·.,~o.U'U"I'U[U~" 
• (0\, 'J'IJIOU$$D".rltoOOSI ~~".tD 

CA70-2 

GS~ 
11 2,011 , 

g"~L '<:'><I""U~ '" "IO"~ '"'' " 'lH'ISI • ~ , .,.,", ...... LI";o,,,p'~.!-I.vreo<,,o 
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Typical Performance at 25°C 

Gain vs. Frequency VS. Temperature 

-
541\ .lct 

. -' -.~ .- _ . 
tL: I '-. .. ----- ~-- --- 1---

8 

V -i,r'r- • 5 C ........ 

7'0 50 100 150 210 250 3 00 
FREQUE/ICY - IIJIz 

Noise Figure 

11··+ +-L I j--j 
I,D 50 100 150 200 250 300 

FREQU£NCY -1IJIz 

Power Output • 

2 
.zs C l"-I 

I---~ ... - -- -""-- . 
" 
i~ i~ ---
I "'-..a5 C II -

8 

1 
-~4 c--..l 

10 50 100 150 200 
FREQIIENCY - MHz 

'a' 1 dB Gain Compression 

250 

Input/Output VSWR 

15: I 

nlP~~ 

300 

.1 

~ :1 

2.0: 

e 
1.5 

I" -V V 
OUTPUT~ 

I 1.0: 10 50 100 150 200 250 300 
FREQUE/ICY - IIJIz 

Intercept Points 

7 
I- . ..... ~nd 1lAIIM'000lC 7 

f I .'~'- .-' 1---rr ....... 
r\.'. II .. _d 

.1 ~tlIOAnERJ ~ ,-,---1--- 1--- ---11--~ .. 
2 

31d 0FER---i 

10 50 300 100 150 200 250 
FREQUENCY - MHz 

Typical Automatic Test Data 

vce = +15 Vdc 

FI"EOU£U, y V$uR Y5wR GAIN 
HHZ IN OUT DB 

'.00 I.' 1.e> 7.6 
10.00 1.3 I. ) 8.0 
:0.09 1.2 1.2 8.1 
,o.90 1.2 1.2 8.2 

1\'10.00 1.2 1.2 8.2 
"0.00 1.2 1.2 8.2 
:00.00 1.3 1.3 8.2 
:'0.00 1.' I.' 8.2 
3\'10.00 1.7 1.6 801 
3,o.00 I.a 1.7 8.1 

Linear S'Parameters 

F~EOuEuC)' Sll 521 512 $~~ 

"H: HAG FlltC HAC AHG ""C .He ."C Aue; 

'.0 0.:~B 13~ ~. "0 21 O •• 7 21 0.&2=- IH 
10.0 ~.13) 1'3 ~.,o Ie 0.28 9 O.uO- 143 
20.0 0.191 ". .. ,. 2 0.29 2 0.10' 1'9 
'0.0 0.082 -J:"'1 2." -9 0.29 -9 0.078 161 

100.0 0.089 • "8 2." -~1 0.28 '21 0.08' 172 
150.0 0.109 "'14: 2." -33 o.~e -33 0.109 1:"4 
'::00.0 o.u!o ·no .::." -.. 0.2' -.. 0.14" 166 
'::'0.0 0.197 ·12~ 2.M -" 0.27 -" 0.192 '" lOO.O 0.251 oJ);4 2." -68 0.2. -67 0.'::'::6 I.~ 

l'O.O O.~'1:- - 1)8 2." -$0 o •• ~ -18 0.246 13' 

Vee = +12 Vdc II 
F'P[ouEtlC .. \!SUP' '/SWP GAIU 

t1H: Itt OUT p, 
'.00 1.2 L~ 8.0 

10.00 1.2 I.~ 8 •• 
'::0.00 1.1 1.1 8.3 
'0.00 1.2 1.1 8.3 

100.00 1.2 1.2 a .• 
I~O.t,}O 1.3 1.3 8.2 
~OO.OO I •• I.' a.2 
~,o. 00 I.' I., 8.2 
300.00 1.;" 1.0 a.1 
)'0.00 I.~ I.;" 8.1 

Linear S·Parameters 

r~Eou£tj( " Sll 521 SI2 S'::':: 
1'11"1: HAC "tU~ MAG A"C MAG Atu: MAG AUG 

!..() O.08€ 16) 2.5:! 12 0.29 12 0.101 172 
10.0 0.0;"0& lIS' 2.~1j , 0.29 • 0.080 1t.~a 
:0.0 a.Ot' 178 2.60 -I 0.29 -.:: O.Oii' 17) 
'0.0 \).0;-:' -1';0 2.60 -1O 0.29 -10 0.06;- -171 
tOO.~ 0.0<;11 .... , 2.'8 -22 0.29 -~z 0.0,: - L:"Z 
I~~.O 0.119 '1 )3 2. '8 -34 0.28 '3' O.11~ -I ~5 
~oo. 0 0.1";: -I :1$ :.'8 -., 0.2' -.~ 0.151 1:"0& 
~~~.O 0.21i -l~;" .::." -$1 O.Z:" -" 0.200 11)2 
lCod.O 0.270 -1)4 2.55 -69 o. Z.s -oS e.n9 "0 
3~".O O. )01)10 -lla Z.54 -81 0 •• ' -80 0.'::53 140 
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WJ-A70-3 
20 TO 250 MHz 
TO·S CASCADABLE AMPLIFIER 

• HIGH OUTPUT POWER : +21 dBm (TYP.I 
• LOW NOISE : 2.5 dB (TYP.) 
• HIGH THIRO ORD ER IP: +34 dBm (TYP.) 
• LOW POWER SUPPL Y DRAIN : 

37 mA AT 15 Vdc 

Specifications· 

Guaranteed 
Characteristics Typical 0" _ sooe -54"C _ +BS"C 

Frequency (Min.) 15-300 MHz 20-250 MHz 20-250 MHz 

Small Signal Gain (Min.) 
20-50 7.0dB 6.5d8 5.5 dB 
50-250 7.5dB 7.0dS 6.5 dB 

Gain Fl atness (Max,) 10.3 dB iO,5 dB :t1.0 d B 

Noise Figure (Max.) 2.5d8 3.0 dB 3.5 dB 

Power Output 8t 1 dB 
Compression (Mi n.) 

21.0dBm 20.5dBm 20.0 dBm 

VSWR (MaK.I Input /Output 
1.9:1 2.1 :1 2. 3: 1 

DC Current (Max.) at 15 Volts 37 rnA 40mA 42 mA 

· Musurld In D 50 - ohm system at .15 Vdc Nominal. 

Typical Intermodulation Performance at 2 5 "C 
Second Order Harmonic Intercept Poin t ..... . ... . . , . . . . . . . 50 dBm (TypJ 
Second Order Two Tone Intercept Point ... . ....•.......... 45 dBm (TYP.) 
Third Order Two Tone Intercept Point ..... ... •• • ......... 34 dB m (Typ.) 

Absolute Maximum Ratings 
Storage Temperature ....................... • ••..... -62"C to +125"C 

Ma)(imum Caso Tempe rature .........•.......••• • ......•..... 125"C 
Max imum DC Voltage .. " ............• • •• . •• • • • ........ ,+17 Volts 

Maximum ContinuousRF InputPowo r . . .. . . , ... , • • •... . ...... +15dBm 

Maximum Short Term RF Input Power . . •........ • ••. • .. . . 100 Milliwatts 
(1 Minute Max.) 

Maximum Peak Power ... , .•......... . • . . • . • • •• • ' . . , . . . .. 0.5 Watt 
(3 /-Isec Max .) 

"S" Series Burn-In Temperaturo (Case) , ... . , .. . , . ••• ... . . . , ... .. 125"C 

Weight approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 

A70-3 

1I1W ~SIO'<S Ul '" L'OO'U ,Villi""''''"'' 
• _, 0), U"IU$"'T~UT~f V'lC""" 

CA70-3 
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Typical Performance at 25°C 

Gain vs. Frequency VS. Temperature 

-54 C 1\ 
,.'- ~. ~.- .-. -'- '--- ---
" , \ '/ 

/ \ t25C~ 
I rC-l 

10 50 100 ISO 200 250 300 
FREQlJEKCY -11Hz 

Noise Figure 

i ...... -. --- f--- --- --- ~--
I 

1 10 0 100 150 200 250 300 
FREOOEIICY - 11Hz 

Power Output * 

4 -54 C r\ l 
t25f, 

,.~:: .:oL. .... ~~. , 1 -L I .......;;;. 
~ '-0:. I 

"S5 C U 

'10 5~ 100 150 200 250 
FREQlJEKCY - 11Hz 

"at 1 dB Gain Compression 

, 
300 

Input/Output VSWR 

! 

2.S:I..--..----.---r----r--..----. 

2.0:11--+---\---+--4-......:1--<---1 

1.0:IL,I,0 .... '""*~~100::e-.....,.I~50~..,2,.!.00:i-'-'........,!"O-'~300 

FREQUENCY - MHz 

Intercept Points 

7 
2nd HARIIONIC r-

I"'" - 'A ~~. I. ff 

.1 / ",. 
,72nd ORDER .I '\ .-

4 
--...,... 

1'--1--- ---;r- -
3 

./ 31 ORDER 
2 to 50 100 150 200 250 lOO 

FREQUENCY - 11Hz 

Typical Automatic Test Data 

V Q +15 Vdc 
cc 

FREQUEUCY Y$WR VSWR 
MHZ III OUT 

S.OO 2.4 2.8 
10.0O 1.7 1.8 
20.00 I •• 1.$ 
SO.OO 1.2 1.2 

100.00 1.2 1.2 
1$0.00 1.3 1.3 
200.00 I.' I.' 
2$0.00 I ... 1.6 
3OO.6O 1.6 1.7 
350.00 2.0 1.8 

Linear S·Parameters 

FREQUENCy SII 
MHZ MAC Aile 

5.0 0."8 142 
10.0 0.270 13' 
20.0 0.116 ,.6 
'0.0 0.110 1461 

100.0 0.09'5 '1 'l 
"0.6 0.112 -U9 
200.0 0. ", -1:" 
250.0 O. :17 -ll3 
300.0 O. :$'- -138 
3'0.0 0.33$ -lot' 

V = +12 Vdc 
CC 

FREQUEIICY VS,UR \lSNP 
MHZ III our 

5.00 1.3 1.3 
10.00 1.2 1.2 
20.00 1.2 1.2 
'0.00 1.2 1.2 

100.06 1.2 1.2 
"0.00 1.3 1.3 
200.00 I.' I .• 
2'0.00 I.> l.rS 
300.0O I. ~ 1.7 
3'0.00 :. I 1.9 

Linear S·Parameters 

FREOUEU(y PEV lIU 0 
ttHZ PEG 

'.0 9.~0 
19.0 I. )) 
20.0 -:.7" 
50.0 -.a.c)" 

100.0 -l.G< 
"0.0 -: .. -
200.0 ·s.o~ 
:50.0 0.21 
380.0 1. 27 
l~O.O 1. ~& 

GAl .. 
DB 

6.1 
>.3 
7.7 
8.0 
:.1 
i.l 
S.1 
0.0 
8.0 
7.9 

S21 
MAC AHC 

2.03 
2.33 
2 ... 4 
2.51 
2. '3 2.'. 
2.'3 
2.52 
2.5\ 
2.'S 

CAI'4 
P~ 

.£c ° PEC 

0.00 
-9 •• 0 

-I •• " 
-26.92 
-040. lJ 
-52.9' 
·0'.9' 
-78.82 
-92.03 

-10'.52 

7.8 
0.1 
8.2 
8.~ 
8.2 
8.2 
8.1 
8.1 
8.0 
7.9 

38 
I' 

1 
-7 -.. 

-34 
-47 
-6O 
-7) 

-87 

GAIU Ptv 
P9 

-o.o~ 

0.:" 
0.35 
0."0 
0.38 
0.3. 
0. » 
0.:7 
0.12 
~.o, 

,~ 

$IZ 
MAC RuG 

0.23 37 
0.26 III 
0.21 , 
0.28 -7 
0.28 -22 
0.29 -3' 
0.27 -'8 
0.26 -.0 
0.25 -73 
0.2' -s. 

A~S CilIu 
P9 

7. ii 
8.05 
S.l" 
e.:l 
8.19 

S. " 
S.I<4 
9.08 
1.99 
1.87 

$22 
MAC AHC 

0.'68 14' 
0.287 136 
0.187 13' 
0.109 ... 
0.099 "3 
0.121 "8 
O. ". 15\ 
0.222 '" 0.259 133 
0.2" 123 

I 

GPOUP DElAV 
U$EC 

5. )'3\ 

1.91' 
O.96~ 

0.;"3" 
0." 7 
O. ':"19 
0.7;:. 
0.704;: 
0.0>1'91 
0.7801 
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WJ-A71 
5TO 200 MHz 
rO-8 CASCADABLE AMPLIFIER 

• LOW NOISE : 2.1 dB (TYP.) 
• HIGH GAIN : 18 dB (TYP.) 
• LOW VSWR : < 1.4 : 1 ITYP.) 

S pe cifications* 

Characteristics Typical Guaranteed 
0° -50"e -54"C _ +8S"C 

Frequency (Min.) '·300 MHz 5-200 MH l 5-200 MH7. 

Small Signal Gain (Min,) 18.0 dB 16.5dB 16.0 dB 

Gain Flatness (Max.) <±O.5dB ±O,S dB il,OdS 

Noise Figure (Max.J 2.1 dB 2.5dB 2.8dB 

Power Output at 1 dB Compression (Min.' -2.5 dBm -3.0 dBm -3.5dBrn 

VSWR (Max.l lnput/Output < 1.11 : 1 1.9" 2.0 :1 

DC Current (Max.) at 15 Volts 9 mA 11 rn A 13 rnA 

. 
" Mca5uruOIn a 50-ohm syS\ilm at +15 Vdc Nominal. 

Typica llntermodulation Perlormance at 25°C 

Second Order Harm onic Intercept Point 

Second Order Two To ne Intercept Point . 

Third Order Two Tone Intercept Point . . 

Abs olute Maximum Ratings 
Storage Temperatu re •. . . .... . ... .. .... .. 

+18.5dBrn (Typ.) 

+ 11 .5 dBm (Typ. ) 

. .. . +10dBm (Typ.) 

.... -62"C IO +125"C 
Maximum Case Temperature .. . ... . . . . .•. ... . .. .. . . .. 125"C 
Maximum DC Voltage .. .... . . 

Maximum Continuous RF Input Power . 

Maximum Short Term RF Input Power (1 Minute Max. ) . .. . 

Mllximum Peak Power 

. ... .. . + 18Vo lts 

+13 dBrn 

. . . +50 Milliw1J1tS 

. . O.5 W01l 
(3 ,usee Max.) 

"S" Series Burn· ln Temperature {Casel . . . .. .. _ . . .• . . . •. ......... 125"C 

We ight approx imately 2.0 grams (0.07 oz.) 
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Outline Drawings 
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, -"I~ 1;l:Ii, " " ',I&Hl'''(R''!l.l'''C'' ''" 

..~,(;O" ." .... _ .• ,." ~ .. , .... .......... ~. ___ .... 
... ~ __ O'c .. \II·c_.,...·_ ... ""'-" ... ,_ ....... ,_ 
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Typical Perfonnance at 25°C 

Gain 

Noise Figure 

, , 
tl 'I~f--+·i.c I I I 

I . I , , 
! ,In', d,., I I I 

• . ~ WI) 11lI~,) I)(Il1) :OO •• ');-,o 

'~I OIU~V 10''', 

Power Output-" 
., 

l 
., I 

I ., 
• • •• •• ,R[QU!l1CY • M,1t 
•• lld 1;.1," I'.oql",'" 

VSWR 

~ 

Typical Automatic Test Data 

Vee = 15 V 

'P~(! ";..0.> \ ' ,Wl" ('.~ JI( 
'.'I!C \ , 1,41 .OU l ) (l'~' 

'00. I . H I. ' 5 13 . ;" 
19) , 1. ).1 I.n l il.':2 
.". : . .".) I. I~ 1:.= I 

"". 1. l t I . ' '; I:. ~ ~ 
3>~ . I . 0?7 :. ,S I ';'. ) 1 

linear S·Parameters 

'-RiO '" S<: I ';1 2 ~c 
1l..!Z n"\~ t'<fIG .. ~ " . ,.'" 1\1 . ) 1'1,"': .. <I'; 

100. Ile - 1.:' . 93 •• ,1)3 130.14 . Oo>~ . . ~ .~ . " .. . .> : 
\!rO. 14: •• I . ~,' ,. :".1 III. ·H .N.; ..a. 22 ... ·*?~ I 
Z>JO. "" _' . '<4 Co '-".; " ) . 40 • .:0 01 -I '~ . 3"~ .. , ' - · I : ~ . ~ 

r?:!O. . \l:~ ~ ... '" .. . lS I : ·1.3 t . il i'2 - , :.'H .1J:3 -! ~ 1 . 2 ' 
,,~ . 1.<1 ,,1 . $ 1 ," . ('Or;. ::;~.4" . \1 : ';' -P . "; . ?2.l ! ' ,' . :; 
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WJ-A72 
5TO 500 MHz 
TO·8 CASCADABLE AMPLIFIER 

• LOW POWER ORAl N: 150 mW. 
Vee =5VOLTS 

• HIGH OUTPUT LEVE L WITH 
LOW Vee : +12 dBm. 5 VO LTS 
ITYP.) 

• LOW NOISE : 4.0 dB. 
Vee =5VOLTS 

• HIGH THIRD ORDER J. P.: 
+31 dBm. Vee = B VOLTS 

Specifications· 

Characte ri stics 

Frequ ency (Min.) 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output at 1 dB Compression (Min.) 
Vee = 5 V 
Vee = 8 V 

VSWR IMax.llnpu tfOutput 

DC Cu rrent (Max.) at 5 Volts 

' Mllilsuroo In a 50-ohm sys!ern 11\ +5 Voc NomInal. 

Typicallntermodulation 
Performance at 25°C 

Second Order Harmon ic Intercept 
Point. .... .. +46 dBrn (Typ.l . 5 V 

+4adBm (Typ. )' 6 V 
+50dBm (Typ.l. 8 V 

Second Order Two Tone Intercept 
Point. +40 dBm (Typ.). 5 V 

+42 dBm (Typ. ). 6 V 
-1-44 dBm ITVP.l. a V 

Third Order Two Tone Intercept 
Point. ... . .. +27 dBm (Typ.). 5 V 

+3 1 dBm (Typ.). a V 

Weight 
ilpproximately 2.0 grams (O,07 oz .) 

182 

Typical 
Guaranteed 

0° -sooe _54° C _ +85° C 

2·650 MHz 5-500 MHz 5·500 MHz 

14.7 dB 14.0dB 13.5dB 

< ±O.2 dB ±O.7 dB ±1.0 dB 

4.0 dB 5.0dS 5.5dB 

+12.5 dBm +1 1.5dBm + 11.0 darn 
+ \6.5 d8rn +15.0 dBm +14.5 d8m 

< 1.3: 1 1.7: 1 1.8: 1 

30mA 33mA 35 inA 

Outline Drawings 

A72 
0.0\&1 ... 

I ( 11 ~ I1"""r-

0.:/00 _[O!li'5\OQI 

-~.~.~I--'--I1F1FiF: T 

al .. trlllo.~J".£ IN lNo.u ""L " ,, ( HMI 
• • ,.". III U""ESSOf"[" \'i 'S(~e"' [o 

Absolute Maximum Ratings 

Sto rage 
Temperature . . .. _62°C to +125°C 

Maximum elise 
Temperatura .. . . . ...... 125"C 

Maximum DC 
Voltage . . . . . . . . . . . .. +9 Volts 

Maximum 
Continuous RF 
Input Power ..... .... +13dBm 

Maximum Short 
Term RF 
Input Power . +50 Milliwatts 

Maximum Peak 
Power . . . . . . . . . . . . . . 0 .5 Watt 

(3 /lSec Max.) 
" S" Series Burn·ln 

Temperature (Case) . . ..... 125"C 

CA72 

-/ 
L . •. '" 

~ 1(20.&11 ,.. ~ (25 • .tG) • , 

I PRODIJCT l).a!L IJI£A 

C ~ O.~(,Q -1 ~~~iJ TYP I<l Pl).CES 0310 

(12.70) (II .U) ! DC BI.\S OU'!P\II r 17.11) 

~L~'~ I ['CJ> ,,~ , t 

l
' I \ IU'COS:I£t'O~ ~j [ O'~ 
I 0310 I~ PIJI SW J~X (m.w.E) 11 1 <3) 

(1.11) (2) PUttS O . .t(.U 

OC6Q"OQ IQ ~ 1 (HUI 
IoI0lJtlllNG (1I U .. 0251 -
SU~fI>CE 0181-1 / MOl.ll(flSC HOLE 

--'--"'~>~'-D 2·~ tll:C .7\I X 0 I~OUP 
lHl\LADED '~-s£l\1 -1___ . (I) PtAC!S 

~!1 0"'0.010'] -! I I I Ol2'l-OQIO 
(2(1.~1t:;C . 25) DO'» uso,:! J:'· (8 . 12t:;O~) 

(2 III (6.35) ' I 

01." "~ I!lN~ ... nE I~ ",Ol l$ , ... ' U IVETt It$l 
, 01> I 1II1 utIl.ISS01"(Q",,.r;:II'(e,r'iO 

· .. 'un." ......... 'a' .... '..,., ............... l ..... _ .... -... ..... 
__ . ... VC .. ~C_· . ... · ·""'" ""' __ , .... .... _ 
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Typical Performance at 25°C Typical Automatic Test Data 

Gain 
mI6~--~~~~--~---r--~~~ ... 
~15r-~~~+-~~~~~~~~ :;( 
~14u-~~ __ ~ ____ ~ __ ~ __ ~~ __ ~ 

10 200 300 400 sao 
FREQUENCY - MHz 

200 300 400 500 
FREQUENCY - MHz 

Noise Figure 
~6 . 
::ls 

I Vcc816V ,...Veea18V 

::;) 
~ 

~4 
::~ 1-.: -- J_ - ----1--1---. ... '- -_ . I'" .~ 

~ 
I 

!:23 
~ 1030 lao 

Power Output· 
.a 18 ... , 

..• 
--

.- -' -- --

Veeal5V 
200 3ao 400 500 

FREQUENCY - MHz 

it' +8V 

.- -. I +6\1 

'--- -. --- £ +5V 

600 

100 200 300 4110 5110 
FREQUENCY -MHz 

* at 1 dB Gain Compression 

VSWR 
2.5 

Vee ~ +5 V~c 
a: 2.0 

I 
~ 
> 1.5 

HNPJT ..:::. 
~ L rOUTPUT ~ 

....-
1.0 --

2 5 100 200 300 400 500 sao 1110 

Intercept Point 
E 
~34 . 
!Z 32 

~ 3D 
t 
~ 28 
a: 
I!! 26 

,," 
.,' 

~ 10 

-... 
I ... 

100 

FREOUENCY - MHz 

I'"+8
I
V 

-- ~V ...... 
~- -r-- _J -r+tv 

...... 1-. 1-" • .J .'1'-.-
200 300 400 500 

FREQUENCY - MHz 

CUrrent Drain VS. Vee 
5Or----"T""----r-----,r---~ 

140~-----+------+---~~~----~ 

... 
z 
w 
a: 
a: 
830~----_7~----i-----~~----~ 

204~------~~------~6------~1~------~8 

Vee. VOLTS 

Vee =5V 
rr£Q II(;'~ v:;a~ en:,. 
tiC !Ii OUT !tI: 

100. · . :.0 .. ~ ... . ..... 
i!OO. · . . .. :".(1 ... 
:100. !.: :4.:-
400. let! . .. .... :4.(. 
soo. 1. 'J: 1.J :4. (. 
c.oo. :.5 :.5 :4., 

Linear S·Parameters 

Vee =5 V 
rREO Sl1 ~1 
rut:: me ntIG fWlC nNG tflG 

100. .06 -t73.~ 5.4e 15~.3 .It 
&!OO. .04 "15:".0 5.40 130.5 .11 
300. .05 "114.5 5.45 109.9 .I£! 
400. .09 "100.8 5.39 07.6 .13 
500. .1S ·'I<!2.0 5.39 (.4.0 .14 
(,00. .:9 "1~.9 5.55 3:-.3 .1G 
700. .ez 152.5 5.re G.4 .18 
cOO'; .4t! G9.0 5.:-(, "35.9 .20 

Vee =8 V 
rn:o t~ t~ CAn. 
tilt:: !Ii OUT DD 

100. :.~ : .1 :4.~ 
&!OO. · . 1.1 :5.0 ... 
:100. 1.0 1.1 15.0 
400. !.~ :.1 14.0 
sco. 1.3 1.1 14.0 
GOO. 1.5 :.3 15.1 

Vee =8 V 
rREQ SI1 SCI 
t'~ MAG flNG tlflC ntIG me. 

100. .O~ :;-2.~ 5.50 151::.0 .11 
200. .04 161.0 ~.~ 131.3 .11 
~. .re "09. I 5.ro 111.:- .. le 
400. .O~ ":"9.0 5.53 !)(l.1 .12 
SCO. .14 "94.5 5.51 c,:-.G .13 
GOO. .19 "123.4 5.c.c. 42.6 .15 
:-00. .CO "I('O.~ c,.re 14.4 .1:" 
000. • :)1 99.0 6.41 ··24. a .19 

512 Sl?2 
ntIG me me 

"8.9 .oe ··1~2.2 
"14.0 .03 ··156.7 
"21.3 .04 "156.8 
··~ .. 7 .0:' '·IOO.£! 
-41.9 .12 1;':-." 
-55.S .19 :4~.7 
··;"S.G .3C : 11.4 

-:04.0 .52 G<!.5 

S12 ~ 
nttC me me 

"9.6 .04 15~.O 
"15.0 .03 140.6 
.... e2.G .03 130.C! 
.. 32.1 .03 15:".1 
-43.4 .o:! 150.9 
.. 56.1 .Ie 141.5 
.... ~4.1 .204 110.;" 

.. 100.4 .4G 00.1 
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WJ-A73 
5TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH GAIN - TWO STAGES : 
32 dB (TV?) 

• LOW NOISE : 3.5 dB (TV?) 
• +15dBm THIRDORDER I.? 
• LOWVSWR: < 1.4:1 (TV?) 

Specifications * 

Characteristics Typical 
Guaranteed 

aO·sooe _54° C _ +85° C 

Frequencv (Min.) 1·600 MHz 5·500 MHz 5·500 MHz 

Small Signal Gain IMin.) 32.0 dB 30,0 dB 29.0 dB 

Gain Flatness (Max.) <±O.25d8 iO.7 dB ±1.0 dB 

Noise Figure (Max.) 3.5dB 4.0d8 4.5d8 

Power Output 3t 1 dB Compression (Min.) +1.5 dBm +1.0 dBm +0.5 dBrn 

VSWR (Max.llnput/Output < 1.4 : 1 1.8 : 1 2.0 :1 

DC Current (Max.) at 15 Volts 20mA 23 rnA 25mA 

• Measured in a SO-ohm system at +15 Vdc NomInal. 

Typicallntennodulation Performance at 25°C 

Second Order Harmonic Intercept Point .. . 

Second Order Two Tone Intercept Point .. ..... .• ... . 

Third Order Two Tone Intercept Point . . ... .. ... ... . 

Absolute Maximum Ratings 

Storage Temperature . 

.+2GdBm (Typ. ) 

. • +19.5 dBm (Typ.) 

. .. . +15d!3rn (Typ.) 

.... - 62"C to+125"C 

125"C MaximLlm Case Temperature .. 

Maximum DC Voltage . ...... .... . +17 Volt~ 

Maximum Continuous RF Input Power . . . . . . . . . ... . +G dBm 

Maximum Short Term RF Input Power (1 Minute Maximum) ....... +50 MilliwilltS 

Maximum Peak Power . 

"S" Series Burn-In Temperature (Case) . . . . 

Weight approxirmltely 2.0 grams (0.07 oz.) 

l B4 

.... O.5W(JU 
(3 l1sec Mnx.) 

125"C 

Outline Drawings 

A73 

OJl).<.0010 

'" " ~OH1.1I1'PlJI 

CA73 

II""",~"SI;~('~ 'Uo;[$''''U ''H'LIISI 
' ~'I:" u', '(nQnI[RWISI:?[~' ''ro 

V'M .... ~OO~S "or II; '1;1;"(' (U'~lI"'( I ( A» 
, ~1I (;11\, U NU:.s C) "'~ A ," 5( Pfc.nCII 

."" ",, 'J., , ........ 'o .. I .. ,. .........., .. -. ..... lU. ' ........ ",, -...._ 

..~ ... ""' .... o'c ",Wt '_,,",,' ' ....... ",. c_ " .. , .... . .... , ... , 
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Typical Perfonnance at 250 C 

Gain 

., , . ~J,.f r---- ---, -~,lc7 -- ----, .- . 

' 85~C-' -. --'-. 
1 " 50 100 200 JUll 400 !oDD 500 

FREQUENCY _ MH, 

Noise Figu re 

1:lllllllllll 
5 100 200 300 400 500 

FRED UElICY _ MH, 

Power Output· 

, 
, J 

V 
1 

V , 
, ' 

5 50 100 200 300 ~D6 500 600 
fREnUEIICV · MH, 

• at 1 dB Gain Compression 

VSW R 

~ ::FIJ,E--ktM 
1 10 100 ZOO 300 400 500 600 

fREaU EHCY _ 1.111 , 

Typical Automatic Test Data 

Vee = '5 V 
H~~ ~,. , ~. '~<HTI 
.",~ '" 9'JT "" 

100. ,., ,., ) 1. '!' 
~. ,., ,., 31 . '" 
,00. ,. , I . ~ ) 1, '9 
~')') . 1.0' '-' 31 . oJ '5' __ 3. .. , .. , 31. , 
..w. ,., ,., :'-J . oJ 

Linear S·Parameters 

r ~~') '" S? I - , ,~ .... ..:; "'-r~ "'t~ ~, 

I ... l . . ~ -'B . 1 3 ~. ZO -~'3 . ." ~. .I ? - 1:Kl . ? J':I. ON -'13. ." "'. . n - J';? :: n. 9~ - ;>;J . . " ~\}o)_ . ,0 1~ , '9 :riI , ;-<J; - I ~? , j!! ,.,.,. ." ~.J :1'; , 9 1 - I~ . . N 
000. .1 '10 -~~," 34 , 'W I ';':' . , (; 1 

S l ~ 

"' .~ 
eo; . 
~.1. 

34 • 
~ 1. 
~;. . 
~::. 

,?, 
'.... ... .. ~ 
. ~ J 

. so 

. l ~ 

." ... 
. ~ 

1~~ . 9 
1'; 1. ;-
14'; . 1 
\ 19 . 3 
~7 . 3 

-,<:1 . 9 
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WJ-A74 
5TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH GAIN - TWO STAGES: 
30.0 dB (TYP.) 

• MED IUM OUTPUT LEVEL : 
+8.5 dBrn (TYP.I 

• WIDE POWER SUPPLY RANGE: 
+B TO +15 VOLTS 

• LOW VSWR : < 1.3: 1 (TYP.) 

Specifications* 

Characteristics 

Frequency (Min.) 

Small Signal Gain (M in,) 

Gain Fl atness (Max.) 

Noise Figu re (Max .! 

Power Output at 1 dB Compression (Min.) 

VSWR (Max.) Input/Output 

DC Current (Max,) at 15 Vo lts 

Typical 

' ·600 MHz 

30.0 dB 

< ±O.25 dB 

4.7 dB 

+8.5 dBm 

< 1.3:1 

40 mA 

' Measured in 11 SO·oom system 31 +15 Vdc Norninol. 

Guaranteed 
0" · SO" C · 54" C - +850 C 

5·500 MHz 5·500 MHz 

28.0 dB 27.0 dB 

±O.7 dB ± 1.0 dB 

5.5 dB 6.0 dB 

+7.0 dBm +7.0 dBrn 

1.8:1 2.0 :1 

42mA 44 rnA 

Typicallntennodulation Performance at 25°C 
Second Order Harmonic Intercept Point ... . +3GdBm !Typ,) 

Second Order Two·Tone Inte rcept Point . . • . . . . +33 dem ITyp.) 

Thi rd Order Two·Tone Intercept Point ... ... .•••• • •• . . .. .. +20 dBm (Typ.\ 

Absolute Maximum Ratings 
Sto rage Tempe rature ................ . ... ...... . .... -62°C 1O+12SoC 

Maximum Case Temperature .. . .. . ... ... . ......... . ... 125°C 

Max imum DC Voltage . . +17 Vo lts 

Maximum Continuous A F Input Power . . . +6 dBrn 

Maximum Short T erm A F Inpu t Power (1 Minute Max.) .. .. ....... +50 MilJ iwatts 

Maximum Peak Power . 

"S" Series Burn·ln Tempe rature (Case) , . . 

Weight approximately 2.0 grams (0.07 oz.) 

186 

. • ....... , .0.5Watt 
(3 psec Max.) 

. .. . , 125°C 

Outline Drawings 

A74 

so-GfM UlrUI -...., 

CA74 

J 
.~.:!. 3' 

I 
IIW'''llOo.$ " At I" '~"'I.$ I"' ~~ ". rr( ~I' 
, 0011 Oll UN ,llISurH[J(wOSl OOI:c" ,£n 

O'''I..s IO<.~ ~~l " 0 'NCI' U ,\t'LI '''', 'U5> 
. O'~'ltIu .... ts:so".U'''<:ilU'lO~111I 

. ... """~-" ..... - .. -.~~-... -.... ...-_, ... c .. !OTc. __ ....... · ..... \00'-'-' o'_' __ 'n 
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Typical Perfonnancc at 25°C 

Gain 

i::lf1~-:b1-'1~~=1 
10 100 200 300 400 ~oo 

FREOU ENCY _ 101 Hz 

Noise Figure 

[I f il II 
10 JO 100 ,liD 100 ~a 

FREQUENCV - MHI 

Power Ou tput-

i~al , I I~m 
.,. 1\1 100 200 300 (00 50~ 

FREOUEN~Y - MHI 

• at 1 dB Gain Compression 

VSWR 

Typical Automatic Test DaJa 

Vee • 15 V 

fPECl , ~"" " ; 111' Gfl !l , 
IU;O: ." 'jUJ ,'r. 

:00_ ••• I. : :>:t.': 
'::00 . ~ . ! :. i) ::0 . J =. :.1 .., :::0. ':' 
' 00. I.': I. e .::0.-:-
~OO . . . ' .. , ;;>:0 . ( • 

' 00. I.'; I." 'M 

Linear S'Pilramelcn 

r ~E(I $ 11 SZI 
ITi C J~-(: ill(. ~" co. n· .... 

100. .~ -.': . ';' ??:11 -~.~ .0: 
<W. .0> -,';.0 ~. t'9 -:-~. :- ." :00. .c:- -:n . .) :U . C~ - II!." ." ~Q\'. .10 - ::.~. C ::,: . ,,;:, - 150:1. 5 ." ""'. ." -~;" . O ,)~. e l IW. -'" ." ~ <'(I . .'" . <>:S • .:. ')1. :-2 1':-:" . " .0> 
:-00. ." -!'O. I <:? I ~ «2 . .- ."'1 ,'00. . ~ -I I?) ~. ;"'9 31. io .'" 

' OZ ~~(? . ...,,, • '< " . 
1S . 0 ." 1:-... ... !.= . ... 1"7.'. Z 
n.o .'" I ~O.~ 
~.(. . '" H::-. J 
~.-:; ." : :::3 • .) 
(\.7 .1 '.:: 1; '; .1 
:<.1 • -:,.1 1:0. '; 

-~ . (\ ." !'!. r 
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WJ-A74-1 
5TO 250 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH GAIN - TWO STAGES: 
31.0 dB (TYP.I 

• MEDIUM OUTPUT LEVE L : 
+8.5 dBm (TYP.I 

• WIDE POWER SUPPLY RANGE : 
+8 TO +15 VO LTS 

• LOW VSWR : < 1.2: 1 (TYP.I 

Spe cifications * 

Characteristics Typical 

Frequency (Min.) ' ·300 MHz 

Small Signal Gain (Min.) 

Gain Flatness (MilK.) 

Noise Figure (Max.) 

Powcr Output at 1 dB Compression (Min.) 

VSWR (Max.l lnputlOutpul 

DC Current (Max.) a t 15 Vola 

· Moasured In e 500Qhm svnem III + 15 Vdc Nominal. 
NOles: 
, . Slleelflcalion gunranleed at 2SDC . 

31.0 dB 

< ±O.2 dB 

4.5dB 

+8.5 dBm 

< 1.3: 1 

40mA 

Gu.lt<lnteed 
00 ·50°C _54° C _ +8SoC 

5·250 MHz 50250 MHz 

30.0 dB ' 29.0 dB 

fO.7 dB ±LQ dB 

5.0 dB 5.5dB 

+7.0 dBrn +7.0 dBm 

1.7 :1 2.0: 1 

42mA 44 rnA 

TYI)ica l Intermodulation Performance a t 25° C 

Second Order Harmonic Intercept Point ..... . . .. ........... +42 dBm (Typ.) 

Second Order Two Tone Inte rcept Point . . .... . ...... .... ... .. 34 d Bm (Typ.) 

Third Order Two Tone Intercept Point .. . ........• .• •...... f-21 dBm (Typ.) 

Abs olute Maximum Ra tings 

Storage Temperature . . . . . . . . . . . . . .. . .. . .....••. . .. . - 62°C to +1 2SoC 

Ma)(imum Case Temperature . . . . . . . . . . . . . . . . . . . . • . . . . . 125°C 

Ma)(imum DC Voltage ....... .. ..... ...... ... ..... . . ... . +1 7 Vo llS 

Ma)(imum Continuous RF Input Power ...................... . ... +6 dBm 

Ma)(imum Short Term RF Input Power (1 Minute Ma)(.1. ... . • ..... +50 Milliwatts 

Ma)(imum Peak Power ..... .... ......... .... ............... 0.5 Watt 
(3 jJsec Max. ) 

"s" Series Burn·ln Temperature (Case) . . . . . . . . . .•............. 125°C 

We ight appro)(imately 2.0 grams (0.07 02.) 
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Outline Drawings 
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Typical Perfonnance at 25°C Typical Automatic Test Data 

Gain 

'" 
~ JI.5 
< --~31.0 

-- --~;, 
.- ' 

lO' 

-7 

VCc -c 15 V 

:00. 
:!-(I. .... 
;:":.(0. ,... 

I . .:' 
~ . .: 

,,~ ... 
~,,-,. 

... , , 

" " 100 I!>O 200 2SO 300 l!lO linear S.Parameten 
FREQUeNCY . MH, 

Noise Figure 

nll ll ll lil l 
~ !>O 100 1~ '00 2W 

FREQUENCY . MH, 

Power Output

••• • • , -" g'.5 F-====~====~======~===="i 
• 
~ 

~.~ '-----JL-----f.;-----JL----~ 
10 100 l~ 

rR~OUENCY · MHI 

VSWR 

~Jll1d~~t±3TP"J 
5 10!10 1~ I~ ~ 2W m 

FREQUENCY . MHI 

nt:D ~:l 
lie ,~ .<. 
:l'l). , :"':. 
:"'. " :~. 
~'-'U. :l'·. 
.:"'..-0. , .... 
.~. " .. 

:: ~ . : 
' :. : 

.. ". om .. < , ... c 

~. ~ ·XI. ~ ., 
35 . .. .;; .~.':l ., 
;-;;. ":- ·- :') .0 •• 
".~~ "0. ,. . ,. 
::.:..\"". ,.,. , ., 

... " . .;.:' ... 
,-~, 11(". .< 

'." . .. ~ ..... u 
4.:" . '"' ..... 0:-
0 .. .ro .-(l : .l' ..' ." -"':. : 
". , .c,.:· :(1) ... 
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WJ-A74-2 
5TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH GAIN - TWO STAGES : 
26 dB (TYP.) 

• LOW POWER DRA IN: 65 mW 
@5VOLTS 

Specifications * 

Characteristics 

Frequency (Min.) 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output at 1 dB Compression (Min.) 

VSWR (Max.) Input/Output 

DC Current (Max.) at 5 Volts 

"Muasured In ~ 50-ohm system at +5 Vdc Nominal. 

Typical 

1-550 MH z 

26.0 d B 

±O.S dB 

3.8 dB 

-l.OdBm 

1.5: 1 

13mA 

Guaranteed 
0° _ so°c _54c C _ +8SoC 

5·500 MH~ 5-500 MHz 

25.0 dB 24.0 dB 

±1.0 dB ±1 .2 dB 

4.3dB 4.8 dB 

-2.0 dBm -2.0 dBm 

2.0: 1 2.0: 1 

16mA l amA 

TypicallntermoduJation Performance at 25°C 

Second Order Ha rmonic Intercept Point . . . . +20 dam (Tvp.) 

Second Order Two Tone Intercept Point . 

Third Order Two Tone Intercept Point . 

Absolute Maximum Ratings 

Storage Temperature . . 

Maximum Case Temperatu re . .... 

Maximum DC Voltage ... 

.+16 dBm (Typ.) 

. .. . +10dBm (Typ.) 

.-62
D
CtO+ 125

D
C 

. .. . . . . . . 125c C 

. .... +17 Volts 

Maximum Continuous RF Input Power . . . ..... . +6 dBrn 

Maximum Short Term R F Input Power (1 Minute Max.) . . . . +50 Mill iwatlS 

. . . 0.5 Watt 
(3,usee Max.) 

Maximum Peak Power .... . 

"S" Series Burn·ln Temperature (Case) . . . ... • •••. • • ~ . . ....... . . . 125
c

C 

Weight 2.26 gram s (O.OB oz.) max. 
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Outline Drawings 
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Typical PedOl'DlaDCe at 25°C 

Gain 

i :::HHfII ttE 
26.55~ so 160 150 2110 250 300 350 4110 450 SOD 

FREQUENCY - MHz 

Noise Figure 

i:~1 Illtll 
I 30 100 200 lOG 5111 

FREQUENCY • MIll 

Typical Automatic Test Data 

vee =5V 

FREQUENCY YSWR YSWR CRIN 
"HZ IN OUT DB 

5.aa 1.1 I. I 26.7 
la.11 1.1 I.a 26.8 
,a.le I. I 1.111 26.9 

IBB.BIII I. I I.B 26.9 
2BB.ee 1.2 1.1 27.1 
3ee.ae 1.3 I. I 27.2 
4BB.Be 1.4 1.2 27.3 
seB.8111 1.6 1.4 27.B 

Power Output-

·.Id8Gain~ 

VSWR 

I Iffifp~ 
10 50 100 200 lOG «10 5111 

'R!OU!~CY • MHl 

Linear S·Parameters 

FREQUENCY SI1 S21 $12 622 
11HZ HRC RNC HRC RNC I1RC RNC MRG RNC 

5.a a.849 -67 21.63 4 a.al -5 a.B41 -Iaa 
lI.a e.83a -31 21.88 -a e.BI -II a.e22 -111 
SIII.B B.B45 I' 22.83 -17 e.BI -12 e.B12 -119 

IBa.B e.a61 21 22.2e -3' 111.1111 -a 8.a17 -133 
2ae.a e.892 12 22.6B -71 e.el -9 a.e32 -134 
3ee.e e.133 -3 23.e4 -118 e.el -15 B.861 -161 
4ee.8 B.183 -211 23.19 -147 e.81 -17 11.1119 -174 
'BB.a 8.245 -43 22.46 172 B.BI -15 8.17B 165 
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WJ-A75 
5TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH GAIN: 2 1 dB (TYP.) 
• LOW NOISE : 2.6dB (TY P.I 
• MEOIUM OUTPUT LEVEL : 

+9 dBm (TYP.) 
• WIDE POWER SUPP LY RANGE : 

+5 TO +20 VO LTS 

Specifications * 

Characteristics 

Frequency (Min.) 

Small Signal Gain (Min.) 

Gain Flatness (M;]K.) 

Noise Figure (Malt.) 

Power Output at 1 dB Compression (Min.) 

VSWR (Max .llnput/ Output 

DC Current (Max.) at 15 Volts 

Typical 

1·600 MHl 

2 1.0 dB 

to.2 dB 

2.6 dB 

+9 dBrn 

< 1.4: 1 

24 rnA 

• Measured In a SO·ohm svstem 01 +1!) Vdc Nommal. 

Guaranteed 
OO·SOoC _54°C _ +BSoC 

5·500 MHz 5.500 MHz 

20.0 dB 19.OdS 

±O.7 dB ± 1.0 dB 

3.0d8 3.5d8 

+7 darn +7 dBm 

1.8: I 2.0: 1 

27mA 29mA 

TypicallntermoduJation Performance at 25° C 

Second Order Harmonic Intercept Point ... . ............. +35 clBm (Typ. , 

Second Order Two Tone Intercept Point .................... +30 dBm ITvPJ 

Third Order Two Tone Intercept Point ..... , •. . •.•...•..... +2 1 dBm (Typ.) 

Absolute Maximum Ratings 
Storage Tempe rature _ .... , ............. •.. •.•.•..... -6t'C to + 125°C 

Maximum Case Temperature ... .... , . ... _ .•.. • . • . _ •... _ ...... . 125°C 

Maximum DC Voltage ... , ....... , .......... ....... . , ..... +21 VOlts 

Maximum Continuous RF Input Powor . . . , . . . .... . ... ....... +13 d Bm 

Maximum Short Term RF Inpu t Power (1 Minute Max.) ........... +50 Milliw3tls 

Maximum Peak Power . 

" S" Series Burn-In Temperature (Case) .... 

Weight approximately 2.0 grams W.07 oz.) 
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........ O.5Willt 
(3 p.sec Max.! 

. . . . . .. .. 125°C 

Outline Drawings 
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Typical Performance at 25°C 

Gain 

23 

~22 , 
1'----

+ 5'C~ 
\. ----z 

<21 
c:I \.:,1, '- •• 

+8S·C 
. -.-. 

-S4'C, 

r-'-'- --1-.-.-
1110 2110 300 400 5110 

Noise Figure 
CD 
." 

FREQUENCY - MHz 

! :t---t--r" *:t.;:;11 
is 10 100 2110 300 400 500 
Z FREQUENCY _ MHz 

Power Output* 

12 

10 
e 

CD 
." 8 , 

+15V_\ ~ - .............. +12 v=-, -l-
=> +8V-,. 
Go 
I-
::> 

4 0 
.l. .....--

0:: 
W 

2 3: 
0 ... 

0 

+5 V",,\ 

--~ -2 
5 1110 2110 3110 400 500 

FREQUENCY - MHz 

+ at 1 dB Gain Compression 

VSWR 

~::LLllaAl~ 
510 50 100 200 300 400 500 600 

FREQUENCY - MHz 

Typical Automatic Test Data 

Vee = 12V 
rF'CC! ~I!U'! ~I!U'! mm 
lit.: !Ii OUT liD 

100. :.0 1 .. ~ ZO.:! 
coo. 1.1 1.r! ,co.:! 
:00. -i ... 1.3 :::0.::1 
':00. !.~ :.4 ~.~ 
500. 1.4 :.' ro.O 
roo. 1 .. 0 ~.O 19 .. 7 
:'00. ~ .. 3 2.5 ~C.G 
(100. 3.1 3.1 1(, .. " 

Linear S-Parameters 
Vee = 15V 
rRE(l SI1 sel 

till::: MflC f1tlG rro f'IIG 

100. .OS IS?;"' 10.56 149.4 
roo. .OS 139.3 10.67 126.:' 
:100. .0;- 131.5 10.SS IOS.5 
400. .!: :31.0 10.46 03.3 
'300. .- :CS.4 10.25 57.4 
GOO. .2;' 119.;:: 9.99 <!9.2: 
700. .30 lre.4 0.90 "2.5 
uoo. .50 ro.6 ;"'.31 "34.0 

Vee =5V 
f'Ptc' ~~F. ~OSIIP. c.nltl 
rte !N OllT liD 

:00. :.4 !.~ :O.~ 
':''00. :.4 :. :I :C.J 
::00. :.4 .. J :0.4 
0100. :.~ 

. ~ 
:~ • .a 

':lOO. . - c.o !O.~ 
(00. 2.1 ~.3 1;"'.<-
','00. ., -<C •• ~ .. S :C~. : 
000. -. ., ) .. r! H.I 

Vee = 15 V 
rRal t~P. Vg~ enl" 
lie IN OUT DD 

100. l .. ! 1.i! ro.S 
<:00. · . 1.~ ro.6 ~. ,;, 

XO • !.~ %.:t 00.5 
400. 1.2 1.4 0».4 
500. 1.4 :.6 2O.i! 
(,00. · ~ 1.~ 20.0 ... 
:"00. ~.C! ~.4 19.0 
000. 3.0 3.1 1:".3 

SIi! 5Z1! 
t1flC AIiG flAG BIG 

.05 ··a.2: .11 1~:.3 

.OS -14.3 .11 1;"'0.0 

.05 .. 21.6 .13 168.~ 

.OS -28.1 .1E- 16e.9 

.OS "33.3 .~&! 14;'.3 

.06 .. 41.3 .30 123.6 

.00 "52.3 .4e 92.9 

.00 "64.0 .51 G3.0 

Vee c8V 

rrn:a ~lglP, ~~ enIN 
lit: m OUT DD 

:00. · , . :<).4-
alOe ' ., !9.'j · . _ ... 
300. -' !.J 19.<-
~OO. · . !.5 :9.6 
'300. .. :.0 !!'.:.l 
(,00. , 

L!.~ 10.? .. 
;'0(1. 2. t! .. :' ,- ~ 

~ I ... 

~W. 3. :'I.::: 15.0 
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WJ-A75-2 
5TO 250 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH GAIN: 21.0 dB (TYP.) 
• MEDIUM OUTPUT LEVEL: 

+8.0 dBm (TYP. ) 

Specifications * 

Char acterist ics 

Frequency (Min.) 

Small Signal Gain (Min.) 

Gain Flatness (Max.! 

Noise Figure (Max.) 

Power Output at 1 dB Compression (Min.) 

VSWR (Msx .) l nput/ Output 

DC Current (Max. ) at 15 Volts 

Typical 

1-300 MHz 

21.0 dB 

< ±O.3 dB 

4.2 d B 

+8,0 dBrn 

1.4 : 1 

24 mA 

· Measured In a 50-ohm synem 01 +15 Vdc Nominal. 
Note : 1. Specificotlon guaranteed al 2SoC. 

Guaranteed 
Oo_SO°C -54" C - +85" C 

5-250 MHz 5-250 MHz 
, 

20,0 dB 19.0 dB 

±O.7 dB ±l.O dB 

4.5 dB 5.0dB 

+7.0 dBm +7.0 dam 

1.7 :1 2.0 :1 

26 mA 2amA 

Typicallntennodulation Performance at 25° C 
Second Order Harmonic Intercept Point .. .. . 

Second Order Two Tone Intercept Point .. _ .. .. . . . 

. .. .. .• +30 dBm (Typ.) 

.. .. +26dBm (Typ,\ 

Thi rd Order Two Tone Intercept Point , .•.... •. . ..... ,+19 d8m (Typ.) 

Absolute Maximum Ratings 
Storage Temperature . _ .. .. . . . 

Maximum Case Temperature .. ... 

Maximum DC Voltage 

. .. 12SoC 

.+17Volts 

Maximum Continu ous RF Input Power . . . . . . . . . . . . . . . . _ . +13 dBrn 

Maximum Short Term RF Input Power (1 Minute Max.) ..... . _ ... . +50 Milliwatts 

MaKimum Peak Power . . . . .. . ... . •.. .. _ . . ... 0.5 Watt 
(3 /,l sct Max.) 

"S" Saries Burn·1 n Temperature ICase) 

We ight approximately 2 .0 grams (0.07 oz .) 
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Outline Drawings 
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Typical Performance at 25°C 

Gain 

n 

• " • , n 

" " • 

Noise Figure 

-· • 
• 
,I ' 

" • 

,. 

Power Output· 

• • 
• • 
~I. • 
i 
• 

• 

• " 

VSWR 

- . )4 F-=7 , 
1'- ." ' . ' 

." ' / 

, . " '" m 
"IOUl,.~C' . "'iII 

'00 , 
" IltlQIII!;'V • ~I~I 

/ 
V 

,. 

~::I---~--l -- - l - -FftJ~ 
L j LOlli LtlJU0 1Ul1l4)(1l 

~1Q\lN!;f ' ~, 

" 

'" 

Typical Automatic Test Dat .. 

Vee c 15 V 

n-co .... "'". \":111" (".(.:u 
" 0 III 00 ' t,O 

!(j( •• :.4 : , ) ~!. ) 
:";;0. :.~ : . ) ~ .. ~ 
""'. :.) -- . ... ,. 
~. : .:l !. ) ;::(I.' "". t . ;:: t. ) ~. ~ 

linear S·Parameters 

"" <:: L !;;!: 
It!:: "" , .. "" ",II': ,~ 

:00. l;;t:.? : • .:.6 ::lC. (, ." :'XI. , IO~.O lo S) :~I.) .", 

= . , ro,';; :.;'1(, :04. ~ . ", = . , c.: .O : ,~ 0:". {. . ", 
",.. • 40.4 •. « ;"(0,(0 . O~ 

." .. -". 
..,. :I 
- 5 . ! 
.. ~ . ? 

- : l.t:. 
-t~.1 

, , , , , 
..... ? 
:.;. ;:: 
':::".0 
L~.'5 
10.0 
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WJ-A75-3 
10 TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH GAIN: 20.5 dB (TYP.I 
• LOW NOISE : 2.3 dB ITYP.I 

Specifications * 

Characteristics Typical 
Guaranteed 

CO·50°C _54°C _ +85°C 

Frequency (Min.) ' ·600 MHz 10-500 MHz 10·500 MHz 

Small Signal Gain (Min.) 20.5 dB 19.5dB 18.5dB 

Gain Flatness (Max.) ±O.2 dB ±O.7 dB ± 1.0 dB 

Noise Figure (Max .) 2.3 dB 2.5 dB 3.0dB 

Power Output at 1 dB Compression (Min. I +3.5 dBm +2.0 dBm +1.5dBm 

VSWR (Max,) Input/Output < 1.5: 1 1.8 : 1 2.0 : 1 

DC Current (Max.) at 15 Volts 14 rnA 16mA 18 rnA 

· MeM\Jred In a 50-ohm sysl em 111 +15 Vdc Nommal. 

Typical Intermodulation Pe rformance at 25° C 
Second Order Harmonic Intercept Point ... 

Second Order Two Tone Intercept Point .. 

Third Order Two Tone Intercept Point . . . . . . 

Absolute Maximum Ratings 

Storage Temperature . . . .... . 

Maximum Case Temperature . . 

... +30 dam (Typ.) 

. . .• . . . +25 dBrn (Typ.) 

. ... +15 dBm (TYP.) 

... -62"C lO+ 125"C 

125"C 

Maltimum DC Voltage . . . . . . . . . . . . . . . . . . . . . .. +2 1 Volts 

Maltimum Continuous RF Input Power . . . . . . . . . . . . . . +13 dBm 

Maximum Short Term RF Input Power (I Minute Max.) . . . . . . . . +50 Milliw31tS 

Maximum Peak Power . . .... .... .... .. .. . . ...... ..... . . 0.5 Watt 
{3}Jscc Max,) 

"S" Series Burn·ln Temperature(Case) 

We ight approxima tely 2.0 grams (0.07 oz.) 
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Typical Performance at 25° C Typical Automatic Test Data 

Gain 

; :I ::~J;:::!-t-~kmj 
10100 I'.lI DlGlloll 

I!IlO\.CItY"1IIiu 

Noise Figure 

• 

n. 1 
Power Output-

VSW R 

Vee • 15 V 

rree! ' >;11' ~"',;IF 

"0 :11 "" :00. :. :l : • .:! 
~. 

. , ..• : . J 
000. :- "- :.:l 
·00. : • .:! !.; 
".. :. 3 !." 
~OO. :.(; .. ' 
".. ~. C! <! .~ 
".,. 4'. (, ,., 

Linear S-Parameters 

'''''' (; :1 
"0 "" ". 
:00. .: :l "31 .0 .... . .. ··~t . c 
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.00. . 00 - I"".? 
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':00. .!:':! 17.>.0 
.~ . .n 11 3.0 
000. ..... ,.., 

allil ,., 
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:0:>. ') 
:0:>.0:> 
10:>.9 
:?:-
:?~ 
:C.~ 
le.. (I 

~! ,,·oe ". "" 
~.C? :':".0.5 .,. 
9 .'n ::::-.e. .'" 
? 9~ 10(,.:: .". 
'.0- ro .• ." ?(,O ':h.:l .'" 0:>."1 ro. 'S .,. 
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--1::.0 .:0 - ::;G. :l 
" J!:>. :- .:1 ·-(.!. tI 
-2(,.:: . :2 ~:.:-
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WJ-A76 
5T0500 MHz 
TO·8 CASCADABLE AMPLIFIER 

• HIGH GAIN - TWO STAGES; 
28 d8{TYP.1 

• HIGH OUTPUT LEVEL; 
+l5d8m {TYP.I 

• HIGH TH IRD ORDER J.P.; 
+28 d8m {TYP.I 

• WIDE POWER SUPPLY RANGE; 
+8 TO +15 VOLTS 

Specifications * 

Characteristics 

Frequency (Mi n.) 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure {Max.} 

Power Output at 1 dB Compression (Min.) 

VSWR (Max.) lnput/Output 

DC Current (Max.) at 15 Volts 

Typical 

3·600 MHz 

28.0 dB 

:10.3 dB 

4.7dB 

+15.0 dBm 

< 1.5: 1 

62mA 

• Mea~ured In a 5Q..ohm system at + 15 Vdc; Nornlnal. 

Guaranteed 
0° .so .. c _54° C _ +85° C 

5·500 MHz 5·500 MHz 

27.0 dB 26.0 dB 

:11.0 dB ±1.0 dB 

5:5dB G.OdB 

+14.0 dam +13.5dBrn 

1.9 :1 2.0 :1 

G5mA 68 rnA 

Typical Intennodulation Pel'~ormancc Ott 25°C 
Second Order Harmo nic Intercept Point 

Second Order Two Tone Intercept Point . .... 

. .. +49 dBm (Tvp.) 

. .... +44 dBm (Typ.) 

Third Order Two Tone Intercept Point . ... . .. . •... . • •. ..... +28 d8m (Typ.) 

Abso lute Maximum Ratings 
Storage Temperature .. , , . . ..•. • . •• ... . . . , . -62°C to +125°C 

Ma)(imum Case T emperature . . . . _ .. • • . , . , , , .. , . . . . 125°C 

Ma)(i mum DC Voltage . . . . . . . . . . . ...... .... , . . +17 Volts 

Ma)(imum Continuous RF Input Power , . . . . . . . . _ . . . . . . . .. . +fidB m 

Ma)(imum Short Term RF Input Power (1 Minute Max,), . . , .. , .. , +100 MilJiw<ltts 

Ma)(imu m Peak Power . . . . . . . . . . . ... , . . " ... ,. ,. . . . . . 0.5 Watl 
(3 jJsec Ma)(.) 

"S" Series Burn·ln Temperature (Case) . ..... ••. ,., , . , . , .. , 125°C 

Weight approximately 2.0 grams (0.07 oz.) 
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Typical Performance at 25°C 

Gain 

;Hllllllillilli liMN 
, 

I 10 [til tal 
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Noise Figure 

Power Output· 
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10 1(1) /00 xo 

fl!lOLllllt~ . 1J<1, 

·11 I dB GI,., CI:ff(Irmlon 

VSWR 

~ 
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I I ~ 10 III lIXI )(Il G!CD o(Jl 
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Typical Automatic Test Data 

VCC "' 15V 
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WJ-A77 
5TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH GAIN: 16.0 dB (MIN.' 
• HI GH OUTPUT LEVEL : 

+15dBm (M IN.' 
• HIGH TH IRO ORDER '-P.: 

+30 dBm (TYP., 
• LOWVSWR: L3 :1(TYP.' 
• WIDE POWER SU PP LY RANGE : 

+B TO +15 VO LTS 

Specifications .. 

Character is tics Typical 
Guaranteed 

Frequency (Min.) 2-600 MHz 

Small Signal Gain (Min.) lG.SdB 

Gain Flatness (Max.) < ±O.3 dB 

Noise Figu re (Max.) 5.0dB 

Power Output at 1 dB Compression (Min.) + 16.SdBm 

VSWR (Max.) Input/ Output 

DC Current (Max.' at 15 Volts 

"Mt'a,u lcd In a 50-ohm sV5tem at +15 Vdc Nomlna1. 

Noto : 1. Spet:ilicolion guaranteed al 2S"C. 

1.3: 1 

50mA 

0° ·50°C 

5-500 MHz 

16.DdS ' 

±O.7 dB 

G.OdS 

+15.DdBm 

1.7: 1 

53mA 

Typicallntennodulation Perfonnance at 25° C 

.54"C· +8S"C 

5·500 MHz 

15.0 dB 

± 1.0 dB 

G.5dB 

+14 .S d8m 

2.0: 1 

5GmA 

Second Order Harmonic Intercept Point . . ...... ... ......... +49 dBm (Typ.) 

Second Order Two Tone Intercept Point ...... • • .. . ......... +43 d8m (TyP.) 

Third Order Two Tone Intercept Point .. . ..... ..... ... +30 d8rn !Typ.) 

Abs olute Maximum Ratings 
Storage Temperature . .... .. .... .......... .•• .... .... -G2°C to +125°C 

Maxim um Case Temperatu re . . . . . . . . . . . . . ................. 125°C 

Maximum DC Vol tage .................................... +17 Volts 

Maximum Continuous RF Input Power . . . . . . . . . . . . . . . . . . . .. +13 dBm 

Maximum Short Term RF Input Power!1 Minute Max,) .......... +100 Milliwatts 

Maximum Peak Power ... .. ................ .. ......... .. ... 0.5 Wall 
(3 JJSCC Max.) 

.. s .. Sories Burn·ln Temperature (Casili . . . . . . ...• ............... 125°C 

We ight approximately 2.0 grams (0.07 Ol.l 
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Typical Pedormance at 25°C 

Gain 

~~m~ III III N 
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Noise Figure 
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Power Output* 
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'all dB Gain Compression 

VSWR 
2.S 

;2.0 
~I.S 

~I.O 
~ 

-
--, 

~:IOO'C 
t
l
25'C +IOII'Crtr-

·S4'C t25'~ 
Ll r'i-

2 ) H 10 100 zoo ~ 400 500 ~ 700 
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Typical Automatic Test Data 

Vee::: 15 V 

fREQ VSI.;R VSWP ('A'" 
111HZ) I HI) (OUT) 'DEI) 

100. 1.17 1.16 16.48 
~. 1.14 1.1<: 16.~" 
~O. 1.22 1.05 IE..~" 
.:00. 1.2S 1.<:18 1E..48 
~oCO. :. "31 1.'38 1 ... 41 

Vee = 15V 

FPEQ SI1 sz; SI<: S<:<: 
''itC NRC AIIC 11A(. Aile NRC AHC MAC AIle 

100. .9"S -(.0.93 ".~3 146.60 .085 -7.04 .06$ ~.4" 
~. .ll69 -0;13.1<' 6.777 1\9.70 .087 -13.38 .060 -7.95 
~. .100 -101.11 6.7ioa 9Z.13 .1l92 -<'2.99 .026 -23.~~ 
0100. .122 -125.81 ... 731 63 •• 2 .1l95 -32.01 .040 12.·11 
~O. .1~4 ··1 .. 3.65 6.683 30.64 .103 -42.62 .157 125 ... 4 
0>00. .12't. lZ:i.Sl. 6.494 -~.1l2 .111 -~.01 .321 ~.24 
7CO. .2<:2 41.24 5.728 -46.21l .116 -79.18 ..514 63.15 
SOO. .446 -13."'; -1.248 -97 .. (''> .106 -103.36 .653 '::7.(;0 

Vee =8V 
F'FE(I I .... .:.~ , ':~L" I"",U· 
I 11HZ I I lito 10UTI 110BI 

100. l.o?8 1.,5 1~.94 
.':(>0. J.C:~ 1.1'; I ... OS 
3CO. 1.35 1.16 16.21 
.. ell. 1.41 1 .. 3':- 1';.14 
~O. 1.,'4 t.7~ 16.11 

Linear S·Parameters 

Vee =8V 

r~.[(1 ";11 ;.:1 Sl2 szz 
,<It: I~~ Alir. I1tIC AIlG MAC ~1C IIAC AlIC 

;00. .(·9~ -"1-,.';;6- ~.t?.;s 147.:.2 .094 -9.34 .100 -23.37 
.NO. .119 -~.".; ';.~4 lZO.5~ .097 "12.80 .081 -58.21 
300. .. J~"" -1~.$7 t ... 57 9Z.46 .103 -0'0.68· .1li'1 -123.28 
oI1l0. .. J';~ -1~3.94 6.4-1'> c.3.e~ .111 -30.86 .140' 168.99 
5C0. .liS -li7.("~ 6.354 28.8i' .121 -44.29 .'::78 128.59 
(.1)0. .Ibb 11~.~ 5.980 -7.60 .129 -61.11 .452 93.94 
:'Co. .~fo! ~3.9S 4.~" -47.33 .131 -84.96 .615 58.12 
ceo. .... '54 -la.12 3.1. ;:.;- ~l';. J~ .115 -108.57 .710 23.71 
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WJ-A77-1 
5TO 600 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH OUTPUT LEVE L: 
+l 5dBm IMIN.) 

• HIGH TH IRD ORDER I.P.: 
+30 dBm ITYP.I 

• EXTENDED BANDWIDTH: 
5·600 MHz 

• WIDE POWER SUPP LY RANGE : 
+BTO+l 5VOLTS 

Specifications * 

Charact eristics Typical Guaranteed 
0° _Sooc _54° C _ +8SoC 

Frequency (Min.) 2·700 MHz 5·600 MHz 5-600 MHz 

Small Signal Gain (Min.) 16.0dB 15.0 dB 14.SdB 

Gain Flatness (Max.) ±O.3 dB ±O.7 dB ± 1.0dB 

Noise Figure (Max,) 5.0 dB 6.5dB 7.0dS 

Power Output at 1 dB Compression (Min.) +16.5dBm +15.0 dBm +1 4.5dBrn 

VSWR {Max.l lnput/Output < 1.5: 1 1.8:1 2.0: 1 

DC Current (MaK.1 at 15 Volt s 50mA 53mA 56mA 

· Measure(! In a SO-ohm system at +15 Vdc Nomine!. 

Typicallnterrnodulation Performance at 25° C 

Second Order Harmonic Intercept Point ., . . . . . . . . . . . . . +49 dBm (Typ.) 

Second Order Two Tone Intercept Point .... . . . . . .... . .. . ... +<13 d Bm (Typ.) 

Third Order Two Tone Intercept Point . . ..••• •. • • • .. .. . +30 dBm (Typ.) 

Absolute Maximum Ratings 

Storage Temperature .. . _ . . . . . . . . . . . . • . . . .. -62°C 10 +125°C 

MaKimum Case Temperature .. ...... ..... . . ... •.. ... ...... . ... 125°C 

MOKimum DC Voltage ......... .. . ...... . . . ... _ .. ....... .. +17 Volls 

MaKimum Continuous RF Input Power ......... . ..... • .... .... _ +13 d8m 

MaKimum Short Term RF Input Power (1 Minute Max.) . . ... . .... +100 Milliwatts 

Maximum Peak Power . . . . . . . . . . . . . . . . . . . . . . . ....... . . . 0 .5 Watt 
(3 J.1sac Max.) 

"s" Series Burn-In Temperature (Case) . . . . . . . . . . . .. . .... . . . .. .. 125°C 

Weight approximately 2.0 gra ms (0.07 oz.) 
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Outline Drawings 
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Typical Perlorrnance at 25°C 

Gain 

;J-II i~ 
10 100 ro;I 300 oW 1«1 tI.Xl 100 

Noise Figure 

• 
• , 
• 

'00 

Power Output· 

" 
l" • · f 
~ , 

• -
, 
, 

15 15 • 
• 

·as·c 

- -

1--r-

fR(()Uf.~~Y · ~, 

, 
I .. ~ 

flItQIJINCY'MH: 

- ~; 17 
- V 
_25· [ 

\ . , ' C 

'" '" 5([ a 200 31)1) 400 500 500 100 
f~EQUENCY. MH, 

• al 1 dB Gain Compression 

VSWR 

~ 

~ }t 1 .. 111t$·~ 
1 ~ ~ ro;I rn ~ ~ ~ 100 

IRlQU!NtY ' IIJI' 

Typical Auto::::a1ic T(!st Data 

Vee = 15 V 
,~o ~ .. ~". elltu 
r1C '" 

.,. l'll 

:00. .. :.0 :c.. : 
000. :. 1 : . 0 : (,.: 
m . L :' ... : (, . .:' 
' 00. :, :;! I. :: :(,.::: 
500. L -' : . l : (,.0 
~. L' l,(, !(,.,o 
coo. l, ::! ;: . , ... 

.~. ~ 

linear S·Parameters 

rrEO ~ :l ~: ~ : ~ <',,~ 

mc "" "" ,~ "< '''' {1IG ''''' ,1'; 

:00. .~ .. " ? : c.. :Y.> :'50. :' ." '-:0 . 0 . 0: . ·,;'01 . :1 
eoo. ... .. '::::; . 0 6.": :~.<:: ." "::-. .:' . ", ":'.;'. " 
~. ." .. I?.:! 6 ..... :(0(1. J " ....:;., .(~, --:: &: .0 
,'00 . .:' .. <:::" . 0 (, . ·13 :".0 .: 0 "3-' . Q .C' : - : 50 . l 
':'00 . . :e. . ... , (,..J.:' -'".'i . e. .: 1 .... ::1 . ::1 " : :'-1. 0 
' 00. .: e. - :"6. e. (. • .-:1) : J . {l . ~ k ":';5." .~ l :'!o.? 
".. .:" a .. o 5 . ?-I -.:'(t • .:; .. :-:::. , . ". 1~. Q 
000. . '" :l). ) - " ...~ .. -50.'5 " --:>:l.:' .~ e.:- . :l 
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WJ-A78 
5 TO 300 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH DVNAM IC RANGE : + 114 dBm 
(1 MHz BAND ) 

• HIGH OUTPUT : 19.5 dBm (TVP.) 
• LOW NOISE : 4.5 dB (TVP.) 
• HIGH TH IRD ORDER IP : 

+33 dBm (TVP.) 

Specifications* 

Characteristics Typical 
Guaranteed 

0" _ SO° C · S4° C _ +8SoC 

Frequency (Min.) 2·350 MHz 5·300 MH z 5-300 MHz 

Small Signal Gain {Min'! 14.0 dB 13,0 dB 12.5dB 

Gain Flatness (Max.) ±O.3 dB ±O.7 dB ±1.0 dB 

Noise Figure (Max.) 4.5 dB 5.5 d8 6.0dS 

Power Output at 1 dB 
19.5 d8m 18.0 dBm 17.5dBm 

Compression (Min.) 

VSWR (Max.) Input/Outpu t <1.7:1 1.9:1 2.0 :1 

DC Current (MIlX.) at 15 Volts 65 rnA 69mA 72 rnA 

• Measured In 0 SO-ohm syncm 81 +15 Vdc Nomlnol. 

Typical Intermodulation Pedormance at 25"C 

Second Order Harmonic Intercept Point .. . .. _ . _ . .. . ..... , +50 dBm {Typ.l 

Second Order Two Tone Intercept Point .... .••• • • •• •• . .. . +45 dBm (Typ. ) 
Third Order Two Tone Intercept Point ......... • •........ +33 dBm (Typ.) 

Absolute Maximum Ratings 

Storage Temperature ...... . .. ...... _ . .• • . _ . . . •• . . .. ·62'"C \0 +125'"C 

Maximum Case Temperature .... .. .... .. • ... • ... •• ........... 105'"C 

Maximum DC Voltage .. . . ............•... .. . .••...... ' .. +17 Volts 

Milx imum Continuous RF Input Power ..... ••.• ... • •• .... ..... +13 dBm 

Mlix imum Short Term RF I nput Power , ....••• • . . .•.• ... .. +1 00 Milliwalts 
(1 Minute Max .) 

Maximum Peak Power ... . ......... . . _ •. ... ...•• ... ...... a .5 Wat! 
(3 /Jsec Max.) 

"s" Series Burn·ln Tempe rature (Case) .... .... ..... . • • . .. .. .. _ .. 100'"C 

Weight approximately 2.0 grams (0.07 oz .) 

20' 

Outline Drawings 
AlB 

CA7a 

o'" ,,·,~,orlS .. "r '" rr,r,,£5 "' '' . ~'''lnRSI 
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SURfACE O,IBO ~ ... MOUIlTI~lIttCl( 

I (Ul) '- ~'" H6U~C ·28 X O. l ~n([ p 
• 1 TlIRfMlED INStRI 
, ' l~l I'VoCtS 

0110:0010 '! ~ I G:rnl ::. OQIQ 
«lU I "- Q 251 0 095 0,O'SQ - .1:' Ie 11 "- 0 15) 

12.ill (635) 

O'"'~''K''''' JI. t ,It ."'tlU ,,,,,, ''''~T'1IS> 
• ''' ~, .. ",n fUO ' "" ."," "'C>"£O 

.... ""''' .. - . .., ." .......... ".~''-.- ..- . ....-.,,' .... ..-.... <fc .. ",·e __ ", .... _ ... c-..w r ... . , ....... '.-, 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



Typical Performance at 25°C 

Gain 

510 100 150 2UD 250 
FREQUENCY - MHz 

Noise Figure 

I I 
510 50 lUO 150 200 300 

FREQUENCY - MHz 

Power Output· 
.g 20.S .., 
..:. 20.0 
E 

+8S·C 

I- 19.5 
::::I 

~ . -. I.V 
Q 

~ 19.0 

~ 18.S 

r-.~ 
._...;; 

+2S'~ ~ ~ 1---. 

--'" -5SoC-

510S0 100 150 200 250 300 
FREQUENCY - MHz 

.. at 1 dB Gain Compression 

VSWR 

~ :':~E~:::~===I~Ni~PU:T:\~::IQ~UT~p;UT;;e;;~~;; 
510 IUD 150 200 250 300 

FREQUENCY - MHz 

I ntereept Point 
55 

E 
CD .., 

50 , 
, , -r---. 2NDUONIC 

I-z 45 0 ... 
I>: 40 

I ~ r--
2ND ORDER ~O'TONE / 

w 
u 
a:: 35 w 

3RD OROER TWQ·TONE 

""' I-
~ 3D - J 

10 SO 100 150 200 250 300 
FREQUENCY - MHz 

Typical Automatic Test Data 

Vee =+15Vdc 

FREQUENCY VSWR YSWP 
11HZ IN OUT 

2.9 1.~ 1.6 
10.0 I.: 1.2 
se.o 1.2 1.2 

109.9 1.2 1.2 
Ise.8 1.2 1.2 
280.0 1.2 1.2 
2S0.8 1.3 1.2 
308.0 1.3 1.3 
3S9.a 1.5 1.3 
4BB.e 1.6 1.4 

Linear S-Parameters 

FREQUEIlCY SII 
11HZ IIRG Rile 

I,e B.S99 -S4 
2. B B.243 -63 

18.0 B.098 -35 
S8.0 a.884 -3S 

U18.0 8.874 -42 
1'9.8 8.e93 -eo 
280.0 9.89' -leI 
2'8.0 e.116 -123 
309.0 e.149 -148 
35e.O B.2B4 -165 
400.a 9.229 179 

Vee = +12 Vdc 

FREQUENCY VS"k V5"R 
11HZ Ih OUT 

2.B 1.6 1.6 
10.B 1.Z 1.2 
sO.e 1.2 1.2 

loo.e 1.2 1.2 
lSo.e 1.2 1.2 
290.e I. ) 1.2 
250.0 1.3 1.2 
3aa.8 1.4 1.3 
3,o.0 1.6 1.4 
490.0 1.7 1.4 

Linear S-Parameters 

F~EQUEiICY 511 
11HZ IIRC RNe 

1.0 9.486 -56 
2.8 e.234 -62 

IB.O 8.102 -34 
'0.0 9.e98 -37 

loo.e 9.081 -4' 
ISO.O 0. Hl7 -85 
200.8 a.1l4 -107 
2S0.a 0.141 -128 
300.a e.179 -152 
3S0.0 9.248 -168 
400.8 e.268 175 

Vcc=+5 Vde 
FREQUEIIC" ',";~J~ YSWR 

MIlZ III OUT 

2.0 1.6 1.6 
10.9 1. ; 1.3 
58.0 1. ~ 1.3 

100.0 1.3 1.3 
ISO.O 1.~ 1.3 
299.0 1.6 1.3 
250.0 I." \.4 
30a.o 2.e 1.4 
350.0 2.3 1.5 
480.0 2.5 1.6 

Linear S-Parameters 

FREOUEIICY $11 
"HZ "FiC RIIG 

1.0 0.453 -5. 
2.0 0.234 -53 

10.0 0.132 -28 
50.0 0.130 -45 

100.0 0.135 -69 
150.0 0.18. -102 
200.0 0.228 -126 
250.0 0.269 -146 
300.0 0.327 -167 
350.0 0.398 1 j"'; 
400.0 8.438 160 

CRIH 
DB 

14.1 
13.9 
14.e 
13.9 
13.9 
13.9 
13.8 
13.8 
13.7 
13.6 

521 
IIAC Rile 

4.77 -139 
5.06 -164 
4.9~ -IS9 
5.B8 
4.~6 
4.93 
4.94 
4.92 
".~2 
4.86 
4.7 • 

eRIN 
DB 

14.1l 
13.8 
13.9 
13.9 
13.9 
13.B 
13.7 
13.6 
13.5 
13.3 

179 
IS7 
143 
133 
IZO 
107 
91 
80 

;21 
/111(, fill' 

•• SS -141 
$.00 -165 
4.91 180 
•• 94 169 
•• <:>'; 1'56 
•• '13 141 
'.68 131 

'."' 118 4.80 194 
4. 7~ 88 
'.65 77 

CRIN 
DB 

13.5 
13.3 
13.3 
13.2 
13.1 
13.9 
12.6 
12.3 
11.9 
11.3 

521 
l~tI~ AIIC 

4.i;" -145 
4.72 -167 
4.i4 179 
".co2 167 
4.57 151 
4 • .0 134 
4.45 122 
".2:- 106 
4.12 90 
J. '?} 76 
3. i~ 61 

512 
IIRC AHC 

0.07 36 
0.11 17 
0.12 3 
B.IZ -2 
B.IZ -5 
e.13 -7 
B.13 -19 
0.13 ~14 
0.14 -18 
0.14 -23 
e.I.5 -28 

512 
M' AN~ 

8.07 35 
0.11 16 
0.12 3 
e.12 -2 
0.12 -4 
0.13 -7 
0.13 -10 
0.14 -\3 
8.14 -18 
8.15 -23 
0.15 -29 

Sl2 
"RIO AIIG 

0.08 34 
0.12 15 
0.12 3 
0.13 -0 
0.13 -2 
0.14 -4 
0.14 -S 
0.15 -12 
0.16 -18 
0.17 -25 
0.1:' -31 

522 
liRe AHe 

8.S36 139 
8.23B BS 
0.098 19 
9.188 -22 
e.996 -47 
e.087 -61 
B.091 -B6 
9.091 -118 
8.112 -149 
9.131 -178 
9.161 161 

$22 
IIAC AN& 

9.581 133 
9.224 88 
8.105 16 
9. lOB -23 
9.106 -49 
e.097 -6S 
0.103 -91 
0.107 -121 
8.138 -lSI 
9.152 -172 
0.181 16e 

S22 
II>1G "'"G 

9.450 123 
9.221 68 
0.138 9 
0.145 -27 
0.144 -54 
0.137 -75 
0.144 -181 
0.1'1 -132 
0.171 -loll 
01.19. 1?8 
a.zli'" ISO 
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WJ-A79 
5TO 250 MHz 
TO·8 CASCADABLE AMPLIFIER 

• HIGH DYNAMIC RANGE: 
+1 14 dBm 11 MHz BAND) 

• HIGH DUTPUT .PDWER : 
+22 dBm ITYP.) 

• HIGH THI RD ORDER I.P. : 
+36 dBm ITYP.) 

• LOW NOIS E: 5.2 dB ITYP.) 
• WIDE POWER SUPPLY RANGE : 

+5 TO + 15 VOLTS 

Specifications* 

Characteristics Typical Guaranteed 
0" _SO°C _540 C - +85 0 C 

Frequency (Min.) 2-300 MHz 5-250 MHz 5- 250 MHz 

Small Signal Gain (Min.) 14 dB 13.0 dB 12.5dB 

Gain Flatness (Max.) < 10.2 dB to.7 dB ±1.0 dB 

Noise Figure (Max .) 5.2 dB 6.5dB 7.0 dB 

Power Output at 1 dB Compression IMin.) +22.0 dBm +20.D d8m +19.5dBm 

VSWR (Max.) Input/Output < 1.5:1 1.8 : , 2.0 ; 1 

DC Cu rrent (Max.) at 15 Volts 68mA 93mA 98 rnA 

" Measured 11'\ a SO·ohm sys tem III +15 Vdc Nomm~1. 

Typicallntennodulation Perfonnance a t 2!i° C 

Second Order Harmonic Intercept Point . . . . . .... . . .. .. ..... +56 dBm (TYP.) 

Second Order Two Tone Intercept Point .... .. ...... . . _ ..... +52 d8 m /TvPJ 

Third Order Two Tone Intercept Point . ......... . ... . .... .. +36 d Bm (Typ.) 

Absolute Maximum Ratings 

Storage Temperature .. . . . .. .. . ... .... •.. • •. . . • •. .... - 62
Q c 10 +125°C 

Maximum Case Temperatu ra . . . . . . . . . . . . • .. .. . . ... . . . 105°C 

Maximum DC Voltage . . .... . . . . .. ... . ... . ... .. ....... + 17 Volts 

Maximum Continuous RF Input Power . . . .. . . +1 3 dBm 

Maximum Sho rt Term RF In put Power (1 Minute Max.I . . . . +100 Mi lliwatts 

Maximum Peak Power ... ...... . ..... .. .. . .. .. .. . .......... 0.5 Watt 
(3 psec Max.) 

"s" Series Burn· ln Temperature (Case) .. . lOOG e 

Weight appro ximately 2.0 grams (0 .07 oz .) 
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Typical Performance at 25° C Typical Automatic Test Data 

Gain 

J I I 
.•• , I ~ • 

a \ r"" I: ' Ho, 

, .. .. ,. '" 
Noise Figure 

: ~E81 
10 \0 100 

f~lOW.(~ . Mt!J' 

Power Output-

" • '1\ / _ 

• 'lIvY 
" 
• . iVJ 

" 
" .w./ I 

'" '" lwrou ','I;' ! ..... 

·llrdGi .. ~ 

VSWR 

" 
." • 
<" 

[_(~,L_!~Nl 
I I 
'" ,. 

IKt O\ll~{I Mill 

Th ird·Order Intercept Point 

" 

.. 

'" 

I ,. 

. 

~ 

I 1710 ~"'IIl~IC INrUCfr, POIU; 

• 
1 • '-:IO OID(R rNrU( IPI !'ONI • I • .. ].110011011 IlIn~Clpr 1'O1~1 

I. ,. 

Vee = 12V Vee = SV 

,' I'CO ~~lP lO:;llP (.1'1 : 11 "'" V'~IP. '0:;1'-
III: :11 W' " lit: !rl em 

:00. ... :.~ :'J, ? 
:-;0. :. :l :." :".0 
roo. :." ~: ~ :" .: 
t'S<>. :.G :".;:: 
".,. :.0 :.0:- t ... .:: 
'3':'.0. 2.: ::: . 1 :". 1 

:00. :. :1 :. 'J 
:':.(). :." :." 
,.". :. G : . G 
~. : .0 :.e "". :!.I '::.0 
".. ':: ." .::. J 

Vee = 5V Vee = '5 V 

,m V'.;IP, 'QIP GilIII 

"" \?f! ,ao 
'"< :rt W ' "' '"< :rr "" :00. :." :, J : '3." :00, : . i:: :. ':: ,,.. :.':' : .5 : :l. 5 :~. :. J :. J 

""'- :. 0 . . IJ. " <'00. :." :." =. :!.! t.? : ') • .;> ~. : .5 :.:1 ,... :!." ::: .';> ;). 0 
".. '::.? .;> ." : '::.G 

=. . . ... " .. Z.O :.? 

Linear S'Paramoter5 

Vee = '5 V 

n" ~n ~: ::::t: 
'"< "" i l e I I~ U" '"" u< 

:00. . ., - as. I ~.~ ~:-.c. , ..... ? 
::;<). . :) · )r.:- ~. oo ).1.0 , .~.:-

;:,.". .. ' · '):-. 0 , . ., :!l.:- • ~." =. ... · ,'5 . 0 :l.!0 ro.: , - !::.:! 
M . . 0<. · ::".:', ~.oo !':l.? , -:6.2 = . ." · ~ .. "'.(\(. tl1 .0 -:!-I ... 

filII! 

" : J.:-
: '3 . 0 
:J. ? 
:'.0 
' J,O 
:J,G 

Ctl l/l 

" 
:'3.0 
:",0 
:".: 
:".: 
: .. ,1 
: .. ,: 

~ II ,,.. rIO:: 
. ., · ~: . ? 

: ;~ · ~. O .. ~ .. . .::: · ;";'".0 ... G?i:: 
. J: !" .... ? 
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WJ-A81 
20 TO 250 MHz 
TO-8 CASCADABLE AMPUFIER 

• HIGH REVERSE ISOLAT ION : 
~29 dB ITYP.) 

• HIGH GAIN : 25 dB ITYP.) 
• HIGH EFFICIENCY : 35 mA 

CU RRENT DRAI N 
• HIGH LEVEL OUTPUT : 

17 dBm ITYP.) 
• LOW NOISE : 3.0 dB ITYP. ) 

Spe cifications · 

Characteristics Typical 

Frequency (Min.) 10-300 MHz 

Small Signal Gain (Min.) 25.0 dB 

Gain Flatness (Max.) ±O,3 dB 

Noise Figure (Max'! 

3.0 dB 

Power Output at 1 dB 
Compression (Min.) 

17.0 dBm 

VSWR (Max.) 

Input <1.;) " 

Output < 1.4:1 

DC Current (Ma x.) lit +15 Volts 35mA 

'Mca5ln ed In a SO-ohm system a t +15 Vdc Nomlnol. 

Guaranteed 
0° _socc _54° C _ +8SoC 

20-250 MHz 20-250 MHz 

23.5 dB 23.0 dB 

±O.5 dB ±O.7 dB 

3.5 dB 4.0 dB 

16.0 dBm 15.5 dBm 

1.9: 1 2.0: 1 
1.9: 1 2.0: 1 

37mA 39mA 

Typical Inte rmodulation P e rformance at 25°C 
Second Order Harmonic Intercept Point .. , .............. . >40 d Bm (Typ.) 

Second Order Two Tone Intercept Point ..... ..... ........ >35 dBm (TypJ 
Third Order Two Tone Intercept Point . . . ... • • .. ... . . 28 d 8 m (Typ.) 

Absolute Maximum Ratings 
Storage Temperature . .. . .. .. . ..........••.... . .. ... _62°C to +125° C 
Maximum Case Temperatu re .. . ..... . .. .... . • .. .. .. .. ..... ... 125°C 
Maximum DC Voltage .......................... . ........ +17 Volts 
Maximum Continuous RF Input Power ................ • .... ... +10 dBrn 
Maximum Short Term RF Input Power (1 Minute Max.) . . .. . . ... 50 Milliw;) l ts 
Maximum Peak Power ... , .. .. 0.5 Watt 

(311set Max.) 
"S" Series Burn-In Temperature (Case), . .... , ... • • ••. .. , .. , .,. , +125°C 

We ight approximately 2.0 grams (0.07 Ol. ) 
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Typical Performance at 25°C 

Gain 

27 

r -ss·C _.-'--.-
~-

.-'-. ~ 
+25°C - V 11·,--- --... -- +85·C-, I 

!ll26 
I 

Z 

~ 25 

24 
102050 100 200 300 400 

FREQUENCY - MHz 

Noise Figure 

... 

i :1 t:::::t:: I =t::::t=t:tlill ~IIII ::::t::=+-lft I 
'" o 10 z 

Power Output· 

100 
FREQUENCY - MHz 

400 

~ 18~--~---r-r-r-c~~----~-;rI 
." 

a: 
~'SL-__ ~ __ -L~-L~WU~ ____ ~ __ ~ 
~ 10 100 400 

FREQUENCY - MHz 

• at 1 dB Gain Compression 

Typical Automatic Test Data 

Vet; = +15 Vdc 
FAEQUENCV YSWR YSWR CAIN REV-ISO 

"HZ IN OUT DB dS 

le.a 1.9 1.2 24.6 27.9 
Z8.a 1.4 1.2 2S.0 290 
59.9 1.2 1.2 2S.1 29.9 

302 IS8.a 1.2 1.3 2S.2 30.\ IS8.a I. J 1.3 2S.2 304 zee.e 1.5 1.4 2S.4 304 
2'9.e 1.6 1.6 2'.6 280 
J9a.e 1.9 1.8 25.8 280 

Linear S·Parameters 

FREQUEKCV 511 S21 
"HZ "RC ANC "RC AHC "RCO 

S.o o.sse -6S 15.39 -139 0.94 
18.0 9.312 -86 16.9S -161 e.93 
29.0 e.171 -119 17.76 -176 e.83 
sa.8 e.9SI -161 17.98 169 e.93 

loe.o e.e94 125 18.19 149 0.03 
I".e e.129 18e 18.26 128 e.83 
288.e 8.186 74 18.71 112 8.83 
2".0 e.239 53 18.98 93 8.83 
388.9 9.31S 36 19.69 73 8.84 
359.0 9.419 28 29.10 S2 0.84 

VSWR 

~ 3.0 

!;; 2.0 f-.':----,""'f"';:';"':""-... 
!! 1.0 ~!!1I=~~~e:::.:::::.:l __ J 

1020 50 100 200 300 
FREQUENCY - MHz 

FREQUENCY - MHz 

Intercept Point 

~50~--~--~------~~---r--~ ... 
I 

~40~--~--4-~~~~~=;~~~ 
~ 
t30====~~~~~~~~:l 
~ JRD ORDER TWO-TONE ffi20L-__ ~~~~~~~u-____ ~~~ 

~ 10 100 400 
FREQUENCY - MHz 

512 S22 
IIHCO liRe; RHe; 

-9 0.OS7 -43 
-12 8.093 -122 
-II 8.101 -162 
-12 0.105 IS3 
-18 0.111 102 
-26 O.14~ 52 
-36 8.175 18 
-47 8.228 -26 
-61 0.278 -62 
-77 e.369 -97 

Reverse Isolation 
!ll32 

I 
Z 
o 
i= 

~ 30 
!!! 
w 
en = w 
> 
::.:l28 

V 

10 

--
100 200 

FREQUENCY - MHz 

~ 

300 400 
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WJ-A81-1 
20TO 250 MHz 
TO-S CASCADABLE AMPLIFIER 

• HIGH REV ERSE ISOLATION : 
.. 20.0 dB (TYP.I 

• VERY LOW NOISE: <2.5 dB (TYP.I 
• HIGH GAIN: 24.5 dB (TYP.I 
• HIG H EFFICI ENCY: 25 mA 

CU RRENT DRAI N 
• MEDIUM LEV EL OUTPUT : 

12.5 dBm (TYP.l 

Specifications* 

Guaranteed 

Characteristics Typical 0° _ sooe _54D C _ +8SoC 

Frequency IMin .) 10-300 MHz 20-250 MHz 20-250 MHz 

Small Signal Gain (Min.) 24,5 dB 23.5 dB 23.0 dB 

Gain Flatness (Max.) :to,3 dB ::!:O,5dB :to.7 dB 

Noise Figure (Max.) "2.5 dB 3.2d8 3.7dB 

Power Output at 1 dB 
12.5 dBm Compression IMin.) 11.5 dBm Il ,O dam 

VSWR (Max. ) 

Input 1.5 :1 , .9 : 1 2.0 :1 

Ou tput , .6 :1 1.9 : 1 2.0 :1 

DC Current (Max.) at +15 Volts 25 mA 27 rnA 29 rnA 

· Meosured In a SO·ohm system 81 1- 15 Vdc Nominal. 

Typical Intermodulation Performance a t 25°C 

Second Order Harmonic In tercept Point . . .............. . . >33 dBm (Typ.) 
Second Order Two Tone Intercept Point . . . .•. ...... . . .. .. >27 dBm (Typ.) 
Third Order Two Tone Intercept Point . . ....•• . .... . . • ... >23 dBm (Typ.) 

Absolute Maximum Ratings 
Storage Temperatu re . .. . . .. . . , ...... . . . . . . .. . • • , ... -62

Q

C to + 125° C 
MOKimum Case Temperature . . .. , ........ .. .. . .. • • ........... 125°C 
MaKimum DC Vol tage ................ . . • ....... .. .. . .. . . 17 Volts 
Max imum Continuous RF Input Power . .... , ....... . .. . ... . ... +10 dBm 
Max imum Short Term RF Input Power 11 Minute Max.) ...... • . . 50 Milliwatls 
Max imum Peak Power ....... . ... . ... . .......... •• , . . . . . . 0.5 Watt 

(3 ,usee Max.l 

"S" Series Burn-In Temperatu re ICase ) . ..... . . . ••............ .. +12SoC 

We ight approxi mately 2.0 gra ms (0.07 oz.) 
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Typical Performance at 25°C 

Gain 
, 

" 
-S4'C 

• ._ . ..1 ----, _. 
UOt 

17: -- --- - ---- _ _ .c~ 

'\ f-- .8S' t 

" 1020 !O ,oa 200 , oa .., 
f REQUeNCY - MH. 

Noile Figu re 

• • 

:1 :--• , 
0 • -" 0 

" '" 200 '" '" • 
fREQUENCY - MHI 

Power Output-

.' -S, 
• 
~1 

• ' 25' CI. , - -7-~ .... _ . ..; . '- '- . 
2 

'\.....-54·C "S' C -. , 
• " 200 

fREQUENCY _ MH. 

-;111 dB GI!" ~",,,,n;IOn 

Typical Automatic Test Data 

Vee " +15 Vdc 

rl[ou[Htv .- .. ~ ~~ I H ~ (V.ISO 

AA' '" ." " .. 
'1.1 , .. , .. 2' .2 ., 
n.' , .. ,., 1' . , ., 
".1 ,., L' 2'.' •• , .... L' ,., 2' .7 •• 
I~'.' L' ,., 2' . ' •• 2 .... ,., ,., Z·.' •• 2,.., ,., , .. Z'. , •• J .... ,., , .. 2' .2 •• 

LInear S-Parameters 

r_[OU(fI(Y ." '" ~ ~ - MO ~O MO 

, .. .. - ·K . .. " -to' .... II.' B.ltZ ... U.2 ' A ' "~ .. ., 
21.1 '. '" ... ".n -1 11 I.n ,a.' e . ." ." . 7.1l '" '.n 

LID.' 0." 5 " 17. I~ '" I.n " ... e. '7' ., 11." ", •• U 
2 ... . ' .• l8 II I' . " ". ..U 2" .• '." . 11." .. '.n nl.' •. 27' " .1. " .. I.n ],. .. •• 3&8 ,. I I. " .. I.f) 

VSWR 

•• , r -54'c , 
:j !" '2S' C , 
" ... ~ ' 7" , 

'8S0t J 

..1020 !O '" 200 
FREQUeNCY-MHI 

; :: I~lfit;',:rM 
10 100 lOCI 300 4QO 

f R(QUENCY - WHI 

Intercep t Point 

!~~~ ;; 
< , 
~-' 

lIXI .00 30D 400 " fAEQUENCY - MIll 

'" .,. 
~O AAO -

• • .. .. , ." ., ... " ." ." ..... ." .,. '.IZ' " .,. 1.11, " -" • • , 0( , 
. ., 1.1" ." ." ' .n. ." ." ..202 ." ." 1 . 2" - U1 

Reverse Isolation . , 
• 2 
:; 
!2! J 

" ~ 

, 

, 
/" 

•• 
" '00 

f REQUE NCY - MHI '" .. 
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WJ-A81-2 
20 TO 500 MHz 
TO-S CASCADABLE AMPLIfiER 

• HIGH REVERSE ISOLATION; 
>29 dB (TYP.i 

• HIGH EFFICIENCY: 29 mA 
CURRENT DRAIN 

• HI GH LEVEL OUTPUT : 15.0 dBm (TYP. i 
• LOW NOISE Q.5 clB (TYP.i 
• HIGH GAIN: >22.0 dB (TYP.I 

Specifications* 

Guaranteed 
Characteristics Typical 00 

_ sooe 

Frequency ~Mjn.) 10-500 MHz 20- 500 MHz 

Small Signal Gain (Min.) >22.0 dB 21.5d8 

Gain Flatness (Max.) .to.2 ±O.S 

Noise Figure (Max.) 

20-300 3.5 dB 4.0dB 
300-500 4.0dB 4.5dB 

Power Output at 1 dB 15.0dBm 14.0dBm 
Compression (Min.' 

VSWR (Max.) Input/Output 1.5 1 1.8:1 

DC Current (Max.) at 15 Volts 29 inA 31 rnA 

' M~~su red In a SO·onm system il l +15 Vile Nominal. 

Typical lntermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ....... . 
Second Order Two Tone Intercept Point . . ..... . 
Third Order Two Tone Intercept Point ..........• • . ...... 

Absolute Maximum Ratings 

_54° C _ +BSoC 

20-500 MHz 

21.0 dB 

±O.7 

4,5dB 
S.OdB 

13.5 dBm 

2.0 :1 

33 mA 

40 dBm (Typ.) 
35 dBm (Typ.) 
28 dam (Typ.) 

Storage Temperatu re. . . . . . . . . . . . . . . • •••..... . ... _62° C to +125°C 
Maximum Case Tempera ture . .. . . .... . . ...•... .. .. . . ........ . 125°C 
MaKimum DC Voltage. . . .. .. . . . . . .. . . . . ... .... .. +17 Vola 
MaKimum Continuous RF Inl)ut Power ................ . ..... .. +10 dBm 
MaKimum Short Term RF InlJUt Power (1 Minute MaK. ) .. .. . .. . . 50 Milliwatts 
MaKimum Pea k Power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.5 Watt 

(3 J.lsccMaK.) 
"S" Series Burn- In Temperature (Case I .. . .. . •. ....... +125°C 

Weight approxirnalely 2.0 grams /0.07 od 
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Outline D.-awings 

A81 ·2 
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Typical Performance at 25°C 

Gain 

.. 
Ilk· .... . ".. - ----•.... ...... 
~. "- ._ .. 

., ~ 

~ ... 
II ····· ·11 C '\\ '11 C II 'x .. ·'ot e .. , __ -Itt , 

't, I ') 
" ~ , >G. '" '" 

Noise Fi~He 

~ "I-+-j-+-+-+-.4'=1-- H-
~H-+=F---H-+-+-I 

10 W 100 100 ~ ~ ~ 100 ~ 
fRfO'J"tIICl-lI.'II 

Power Output· 

'4-~~-+--~--+--1--~ 
~, 
i: ' .:..:.,. 
il ,,~ 
• Ell 

" , 

VSWR 

• • e 

, 
, 
I 

, --
, 10 

" 

" 

······ue 
'11 C 

""OIC 

-- ' lIe 

. ... _-

HI 100 lIN 
IF:f.ott~C' - IlrI: 

CI}TPUT 

~\. 
'\ 

V-
-- - .,/. "/ 

"",--' 

TOO 100 '00 '00 .00 'ioo 
m:OI.UCI - IlIb 

Typical Automatic Test Data 

v" • +15 Vdc Lincm S-Parameters 

f~EIlUCllc:-l ,~ ,,~ (: ... 111 r~r.OU EUCY '" '" '" ~, " ~ " "" ~ '" ~, ~, ~, 

10.0 .. , .. , H.' 10.0 . 10, ... It . 001 -In .OZI 
zo.o ,. , .. , tl.1 zo . o . 0 " ·n 1' .UI _11, .019 
$0.0 '" .. , 21. $ $ 0.0 .017 " H.II~ ... .010 

100.0 •• • •• • Zl .• 100 .0 _051 " H ... ., '" .021 
no.o .., .. , 21 .] 1$0 .0 .076 " I< .106 '" .oa 
100.0 .. , ,. , 21. ) ZOO. O .110 " H .$7J ... .0Zl 
1$0.0 .. , .. , 21.2 , , 0. 0 .IU " u.n. '" .oa 
JOO.O .. , .., n.l 10 0.0 . Ul .. 10 .621 n .on ao.o .. , .. , 21.1 UO.O .1" " u .n. " • 02. 
<00.0 · ., ... 11 • • 4eo.o .17f " \<.111 " • 02$ 
HO .O · ., ... n .• . ~ o.o . 182 " ,. . ~~, " .020 
~oo.o .. , .. , 21. 2 ~DO.O . 171 " IO.no " . 0)) 
5n.o · ., .. , n.' 5SO.0 . Ilia " \o.oa " .on 
UO.O .. , .. , 22.' UO.o . I~O " II.n2 ., .OZ O 
n o.o .. , ,., 21. 6 &$0.0 • 1" .. II .'" ." .011 
100 .0 .. , .. , 20 . 2 100.0 . 266 " 10.202 ·n .ou 

Intermodulation 

, 
I'I~ HAJ.OHtC , 

Ire O/1Il£R ' \ 
. J.. V , 

, 
J'~~ER -.; 

-- - - - --
190 . to '" '" 

, 
fREO'JElitT - W~I 

'" ~, ~ .0.11(: 

" .11< '" • . 11' m ., .on '" ·n . on ... 
'H .01& .n ." . au .. ... .0u " · u • 0' 0 .. ." . 011 " ... .OU " ." .06' .. 
· n .112 '" · n .21l II~ 

- 105 .llf> '" -Ill .011 .. 
-1 21 .'OJ " 
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WJ-A81-3 
20 TO 500 MHz 
TO-S CASCADABLE AMPLIFIER 

• HIGH REVERSE ISOLATION: 
>35 dBm (TYP. ) 

• EXCEPTIONAL OUTPUT VSWR: 1. 1:1 (TYP.) 
• LOW NOISE: 3.5 dB (TYP.I 
• MEDIUM LEVEL OUTPUT: 8.0 dBm (TYP.I 

Specifications * 

Guaranteed 
Characteristics Typical 0° - SO°c 

Frequency (Min.) 10-500 MHz 20-500 MHz 

Small Signal Gain (Min.) 17.0 dB 16.0d8 

Gain Flatn ess (Max.) ±0.2 dB ±O.5dB 

Noise Figure (Max. ) 

20-300 3.5 dB 4.0 dS 
300-S00 4.0d8 4.5d8 

Power Output at 1 dB 
Compression IMin.! 

20-500 B.O dBm 7.5 dBm 

VSWR (Max,) 

Input 1.5: 1 1.8; 1 
Output 1.1 ; 1 1.3: 1 

DC Current (Max.) at 15 Volts 29.0 [llA 31.0 mA 

"Measured In (I 5O·ohm , ysU'lm at . '5 Vdc Nomlnol. 

Typical Inter modulation Performance at 25°C 

Second Order Harmonic Intercept Point ..... . ...... . .... . 
Second Order Two Tone Intercept Point .. . .. . .. . ........ . 
Third Order Two Tone Intercept Point .... .. .. ..•••• • •. . . 

Abs olute Maximum Ratings 

_54° C _ +8Sc C 

20-500 MHz 

15.5 dB 

±0.7 dB 

4.SdB 
5.0 dB 

7.0 dBm 

2.0:1 
1.3: 1 

33.0 rnA 

32 dBm (Typ. ) 
28 dBm (Typ.) 
20 dBm (Typ.) 

Storage Temperatu re .. .. .... ... ... . ...... • ••... .... -62~ C to +125
D
C 

Maximum Case Tempereture ................. . . . .. .... . .. _ ... ' 2S
D
C 

MaximumOCVoi1sge .................... . .... .......... +17Volts 
Maximum Continuous RF Power . ...... . . .. ... ..... ...... . .. +10 dBm 
Maximum Short Term RF Input Power (1 Minute Max.) . ... . .... 50 Ml1Iiwatts 
Maximum Peak Power. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.5 Watt 

(3 jJS!!C Max.) 
"S" Series Burn- In Temperature (Case) . . .. .... . .• •••• •• . .. ..... +125°C 

Weight approx imately 2.0 grams (0.07 oz.) 
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Out lin e Drawings 
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Typical Performance at 25°C 

Gain 

UI~--~---r---r---'----r---' 

1I1~--+---~---+--~----r-~ ............... :,;..:,: "-"'~.:...~ .. 
I __ ~.., •. ~. 

;'6~ .' ~~. 
.... ··ne 

'~ ... \ 
u,5ir-__ -+~------·s~5~e~+_--_+----~~ .~~ 

-""OIC \~ 

141r----ti:-~-~-S~4~ej-t_--_t----1_--~ 
I Ifo 50 100 300 20 500 700 
FREQUE/ICY - 11Hz 

Noise Figure 

4 ...... ......... 

3 -- ...... 

~o 20 50 100 300 500 700 
FREOIIENCY - 101Hz 

Typical Automatic Test Data 

Vee = +15 Vdc 

P1IEQUEIICY VSIIR V511R GAIN 
IOIZ IN OUT dB 

10.0 1.2 1.2 17.2 
20.0 1.1 1.1 17.5 
50.0 1.0 1.1 17.6 

100.0 1.2 1.1 17.6 
150.0 1.2 1.1 17.4 
200.0 1.3 1.1 17.4 
250.0 1.3 1.1 17.3 
300.0 1.3 1.1 17.4 
350.0 1.4 1.1 17.4 
41)1).0 1.4 1.1 17.5 
450.0 1.3 1.1 17.4 
500.0 1.] 1.0 17.3 
550.0 1.3 1.1 17.0 
600.0 1.4 1.1 16.7 
650.0 1.6 1.2 16.0 
700.0 1.9 1.3 15.2 

Power Output- Intercept Point 

............. 
~ 

.' - ~ ~- -..' 
f· ... • .... ·ne i\" 

," e '\ - .. +101 e 
6 ---S4e 

I 
0 20 50 100 300 500 7 500 

~ 
I 

I 

6 J. 2nd~ER h 
$( ~ nd HARJlO"", \ 

~ 4 

·t c...... I- . ~. ~. -~ . ~ .- .-
3 

20 - -- ~-- -- -. -... -
3rd ORllER-V 

I 0 50 100 300 00 
FREOU£HCY - 11Hz F/I!QUEIICY - 11Hz 

Oat 1 dB Gain Compressian 

VSWR 

4 
~UT-

3 

1\ 2 

~-~ " -- -- -- ~- .. l:-I 

V OUTPUT 
0 20 50 100 210 300 400 100 eoo 70 o 

FREOIIENC Y - MHz 

Linear S-Parameten 

FREQUEIICY 511 5Zl 512 822 
IOIZ !lAG AIIG !lAG AIIG !lAG ANG IlAG ANG 

10.0 .107 -80 7.204 -168 .014 13 .070 141 
20.0 .044 -111 7.505 -177 .015 6 .051 139 
SO.O .018 126 7.582 170 .01(; -3 .036 141 

100.0 .073 78 7.543 155 .015 -11 .035 124 
150.0 .098 55 7.451 143 .015 -18 .040 116 
200.0 .123 52 7.398 130 .014 -24 .041 96 
250.0 .137 44 7.362 117 .014 -28 .046 82 
300.0 .147 36 7.427 104 .014 -36 .046 66 
350.0 .157 30 7.389 91 .012 -42 .043 59 
400.0 .155 24 7.465 77 .012 -48 .035 44 
450.0 .144 23 7.442 62 .011 -S3 .027 48 
500.0 .135 27 7.305 46 .010 -64 .018 78 
550.0 .147 38 7.075 31 .009 -17 .033 127 
600.0 .172 49 6.828 15 .008 -84 .056 129 
650.0 .229 50 6.335 -2 .007 -95 .090 116 
700.0 .312 45 5.174 -19 .005 -90 .130 105 
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WJ-A82 
20 TO 250 MHz 
TO-S CASCADABLE AMPUFIER 

• HIGH REV ERSE ISOLATION : 
;. 28.5 dB (TYP.) 

• HIGH LEVEL OUTPUT : 
>20 dBm (TYP.) 

• HIGH GAIN: 22.5 dB (TYP.) 
• LOW NOISE : 4 .0 dB (TYP.) 

Specifications* 

Guaranteed 
Characteristics Typical 0" _SO° C 

Frequency (Min,) 20-300 MHz 20-250 MHz 

Small Signal Gain (M in.) 22.5 dB 2 1.5 dB 

Gain Flatness (Max,) :tOA dB :1:0.7 dB 

Noise Figure (Max.) 4 ,0 dB 4.5 dB 

Power Output at 1 dB 
Compression (Min.) 20.0 dBrn 19,0 dBm 

VSWR (Max.) 

Input 1.6:1 2.0 :1 
QU!pul 1.5:1 2.0 1 

DC Current (Max.) a t +15 Volts 50 rnA 52mA 

·Me~sured in 0 50-ohm system OIl +15 Vdc NominaL 

Typical Intermodulation Perfor mance at 25"C 
Second Order Harmonic Intercept Point ... . . .. . ... .... .. . 
Second Order Two Tone Intercept Point .. . ............ - .. 
Third Order Two Tone Intercept Point ......•• • • ••. .. .... 

Absolute Maximum Ratings 

-54" C - +85°C 

20-250 MHz 

2 1.0 dB 

:1: 1.0 dB 

5.0dB 

18.0 dBm 

2.0 " 
2.01 

54 rnA 

40 dBm (Typ.) 
35 dBm!T yp.) 
30 dBm (Typ.) 

Storage Temperature .. ..... .. .. . ...... • •. . ... . ..... ·62°C to +12S
o

C 
Mall:imum Case Temperature ........ ............ ....... . ..... 12SoC 
Maximum DC Voltage ............ .. ....... .. .. . .. ... . ... +17 Volts 
Maximum Continuous RF Input Power ...... .. ... ..... • .. ..... +10 dBm 
Maximum Short Term RF Input Power (1 Minute Max .' ... • •.... 50 Mil)iwatts 
Maximum Peak Power . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . .. 0.5 Watt 

(3 jJ5eC Max.' 
"S" Series Burn- In Temperature (Case) . .. .. ...........•......... 12SoC 

Weigh t approxi ma tely. 2.0 grams (0.07 oz.) 

216 

Outline Drawings 
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Typical Performance at 25°C 

Gain 

,., 
" 
, 

':l 2J , 
. n 

, 
, 

~2L , , 

. 5 ;· C ----y~J. 
/ "':f-~-.;J::4-

,.... - .'S· C.J 

'2s't~ 

-=:-.. -.. ~, 

" , --, 
~-
~ ~-, 

Power Output-

:·_J __ U I 
-~ &1 , - ', 

," 
~ , 
~, 
c 
ffi , • 
· -• , 

' 15V 

, 
" 

~ '--
" 
"-, so 100 1~ 200 l~ 300 lSO 400 i:' 1 

, '12V-' Fff I FR EOUENty _ Mil. 

Noise Figure 

, 
•• 

, 
• I 

so 100 150 , 00 750 300 3SO 0l 
fRE~UENCY _ Mil . 

'il l ~ B GllIe~ 

, VSWR 

• '1511 , 

1 
Y 

, 
I I • , 

!oO 100 150 200 l~D 300 lSD ~DD 
fAEOU et:CY _ NK. 

Typical Automatic Test Data 

Vcc " 15Vdc 

fR EOUEue.,. 11511R Y511R CA lli 
MH~ '" '" .. 

!!.CO .., L' Z3 .-I 
10. ilO I.l L' Z3 .-I 
20 .\10 L. L' 23 . S 
50. 0 0 L' L' 23 . , 

10\1.00 .., L' 23 . 7 
\ 5 0 .00 L' L ' 2 3 .0 
lOO . OO , ., .., 2 "' .0 
2'0 . 00 , ., .., 2"'. 1 
300 . 0 0 , .. , .. Z"'.il 
3 ' 0. ilil L' 2 . 0 · 23 ... 
. ee . Oil L' J .7· 2 2 .1 

linear S·Parameters 

FREQUOICY '" '" "" '" Rl~G "" Rue; 

, .. 0 .1 3 3 ." 14. 71 -1 66 
10.0 0.0;;3 ." 14 . 83 -1 75 
20.0 0.922 - 12 1 1-1. 92 ". 5 0 .0 0 . 0 .. 0 " 14. 96 '" 100.0 O. ! 12 " 15 . 2 .. .. , 

150 . 0 0 .1 63 " 1 S. !lO '" 200.0 0.190 " 15 . . .. .. , 
2 '8 . 0 0 .203 " 16 . 10 " 100 . 0 0 . 159 " 1'5. e "' " 3'0. 0 0. 09 1 " 1 .. . 7'; " .. 00.0 0. Cge " 1Z . 73 " 

l , 
, , 
•• 
, 
.• ' 

I 
OUTP UT- 7' 

""", I ~ 1-:;--___ _ ... _.. r' - --. 
so 100 ISO lOll lSO 300 J~O ( DO 

fR EOUEN CY _ Mil, 

'" m 
"eo RIIG "eo RI LG 

0 . 0 4 .. O. I ;; ", ... 
9 . 0 .. , 0 . 092 " 0 . 04 ., 0 .0;;5 " \1 .(14 -" 0.0-17 , 
o. e .. -, . O.O!! ) · 52 
0. 03 -32 0 . 07 .. - 9 7 
C. 0 3 -., 0 . 12 2 -1 27 
0.03 -., 0. 2 12 -15 1 
0.03 -'2 0. 339 -\1 4 
C. 0 3 - -1 9 0. -1 7 1 1;; 3 
0. 03 -" 0 . 573 , .. 

Intorcept Point 

, 
I 

, 

, 
, 

hd KlRJ.IOIftC7 I I 
., 

. ~ 2tid O~OER TWO-TO~: 1 

L. , -- .- . -- .-- .. -. ~ .. -'-.,.-- -
lt~ QR{JU TlIO-TOIOf -+--"' 1 

• -.0 100 I~ 100 ,;0 m 1!0 100 
F.'.EOWi~ T - It'll: 
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WJ-A82-1 
20 TO 250 MHz 
TO·8 CASCADABLE AMPLIFIER 

• EXTREMELY HIGH REVERSE 
ISOLATION >34 dB (TYP.) 

• HIGH LEVE L OUTPUT 
• HIGH GAIN : >17 dB (TYP) 
• LOW NOISE : 4.0 dB (TYP.) 
• LOW OUTPUT VSWR: 1. 1 : 1 (TYP.) 

Specifications* 

Guaranteed 
Characteristics Typical 0° _ sooe _54°C _ +8Sc C 

Frequoncy (Min.) 20-300 MHz 20-250 MHz 20-250 MHz 

Small Signal Gain (Min.l 18 dB 16.5dB 16.0 dB 

Gain Flatness (Max.) ±0.5 dB to.7 dB 11.0 dB 

Noise Figure (Max.) 4.0 dB 4.Sd8 5.0 dB 

Power Output at 1 dB 
Compression (Min.) 15.5 dBm 14.0 dBm 13.5dBm 

VSWR (Max .) 
Input 1.6 1 2.0:1 2.0 :1 
Output '.1 : 1 1.3.1 1.3:1 

DC CUrrent (Max,) at +15 Volts 50 mA 52mA 54 mA 

"Measurod In 11 50·ohm system nt + 15 Vdc Nomlnol. 

Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ................... 35 dBm {Typ.) 
Second Order Two Tone Intercept Point ... ' .. .. ..... .... . .. 30 dBm (Typ.) 
Third Order Two Tone Intercept Point ... . . . • • .. . . ...•.... 28 dBm (Typ.) 

Absolute Maximum Ratings 
Storage Temperature ... .......... . _ . . •• • •••• ••. . . •.. _62°C to 125°C 
MaKimum Case Temperature ... _ . .. . . _ ., . . ......... .. ..... .. . 125°C 
Mrodmum DC Voltage ............. . ............. . ..... .. +. "'1 Vo1ts 
MaKimum Continuous RF Input Power ..... . .... . ............. + 10 dBm 
MaKimum Short Term RF Input Power (1 Minute Max .) ....... . . 50 Milliwatls 
Maximum Peak Power. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.5 Watt 

(3 p sec Max.) 

"S" Serics Burn-In Temperature (Case) ........ . . . .. . .. • .... .. . . . 125°C 

Weight approxima tely 2.0 grams (0.07 od 
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Typical Performance at 25"C 

Gain 

lO 

" 
, 

~ 19 

~ " , 
" " 

, 
•• , 
•• 

" 
" 
., 
•• 

~ -

" 
Noise Figure 

• • 
.. 

'" • • 

, 

~ 3,5 

~ 3 . • • , 

'2~'C \! 
--:-.... ... 

• ' , -- - I ' . " •. 
'85: C...1 ·54' C-

, 

I" 
lOa 150 200 lW 300 J5IJ 400 

FRUIUEHty _ lotH . 

I 
'15 v-; 

L !--" 

,. , , 50 lao 1!tO 200 2.0 lOa 350 400 
fREDI/Hley - MHI 

Typical Automatic Test Data 

Vcc o 15Vdc 

f REOI/EHey Y$I.I'" 

""' '" 
:S . 1I0 L ' 

10.1'10 L' 
2e . se L' 
:so . ee L ' 

108.80 Ll 
15 0. 00 L' 
200. 00 L ' 
250 .00 L ' 
360 .00 L ' 
350.00 L ' 
400.00 Ll 

linoar S·Paramotors 

fREOI/ EHCY '" 

YSI.IR 

'" 
L' ... 
L ' ... ... ... 
L ' 
L' 
, .l 
L' 
'-' 

GRi ll .. 
IB.5· 
1B.6 · 
IB.7· 
16.?· 
I B.9. 
19 . 8. 
19 .2 _ 
19.3_ 
19.H 
19. O. 
18 . 3 ' 

'" 

Power Output-

, 
1 

, -=;-....... 

" ..!. , 
" • , 

" • -.' • 
?;I • , 

• , 
, 
, 

'~ 
~-

1 " 
<IS y :7 " 

. 
'12 y -1~ "-

1 f"-.-
so 100 I,D ,00 ISO lQQ 350 400 

fll£o'UENCV _ Mil, 

'jlldB~InC~ 

VSWR 

•• 
, 
•• 
• •• 

-
""J,~_~+_ --t- 1 p- , 

I OUT+.J' \ I , ~o 100 1.0 l'OO 250 300 350 400 
fREQUENCY _ MIll 

'" '" "" "" '" "" '" "" RHC "" FIIIC 

, .. 0.122 ." 8. ~6 -166 (1.(12 " 1'1 . 064 '" 10 . 0 0.051 -HIO 8.53 -Ii'S 0.62 ., 1'1.037 '" 26.6 0 .021 -1 36 8.58 ,,, 0.02 ., 0 . 027 '" sa. a 0.039 ,. S.62 '" 0.02 ." 6.026 '" Hle.o 0. 101 " 6.76 '" 0.02 ·lD 6.013 - I S O 
158. 0 O. 1 ~5 " S . 92 '" 0.02 ." 0.826 - 15S 
260 . 8 0 .1 14 " 9 . II '" 0 . 02 ·n 0.036 -1 5 0 
250 .0 8.1'118 " 9.26 '" 0 . 02 ." 6.0';4 -I ~<.I 
306 . 0 O. 115 ." 9 . 31 ;. 0.02 -J~ 0.182 -1,,6 
358.0 0.137 ." 8.93 " 8.02 ." 0.150 -1 73 
466.6 6.10i' -HH 8.2~ " 0.02 ." 0.1'12 175 

Intercept Point 

.' 
'f 
~, 

l~ Hlit"U)~C 7 

1 I 
r · , 
, -, -

" 

I 
2:.~ ORDElL TWO'TO~! 7 

r · ., 
I. , .' --, 

:;I~ D;;a!l\ T'/I~TOH! - I , , , • , ,ro ". '" lO. '" <C, 
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2 19 

II 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



WJ-A83 
10 TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH GAIN - TWO STAG ES: 
30 dB ITYP.) 

• LOW POWER DRAIN : 55 mW@ 
5 VOLTS 

• VOLTAGE CONTROLLED GAIN: 
27 dB TO 34 dB @ Vee = 3 TO 
12VOLTS 

• LOW VSWR OVER FULL 
CONTROL RANGE : < 1.5:1 ITYP.) 

Specifications* 

Characteristic Typical 

Frequency (Min.) 10·600 MHz 

Small Signal Gain (Min.) 30.0 dB 

3aio Flatness (Max.) ±O.3 dB 

No ise Figu re (Max.) 3.0d8 

Power Output ilt 1 dB Compression (M in.) - 1.OdBm 

VSWR (MaK.) Input/ Output 1.3 :1 

DC Curren t (Max .) a t 5 Volts 13.0 mA 

· Measured III a SO-ohm svuem ill +5 Vdc Nominal. 

GUil ran teed 
Oo_SO°C -54"C _ +85" c 

10·500 MHz 10·500 MHz 

29.0 dB 28.0 dB 

±O.5dS ±O.S dB 

3.5d8 4.0d8 

-2.0 dBm -4 .0 dBm 

1.8: 1 2.0 ' 1 

15.0mA lG.O rnA 

Typicallntermodulation Performance at 25°C 

Second Order Harmonic Intercept Point . .... ... ........ .. .. +20 dBm (Typ.) 

Second Order Two Tone Intcrcept Point . . . +1 4 dBm (TyP.) 

Third Order Two Tone Int €! rcept Point ... ... ... ... • ... .. .. . +10 <I Bm (Typ.) 

Absolute Maximum Ratings 
Storage Tempe rature ...... . ......... . . ... -62°CIO+ 125"C 

Maximum Case Temperature . .. . . . ...... . •.... . .. .. . .. +125°C 

Maximum DC Voltage . . . . . . .. . .. . . . . . . . . . . . . . . . + 13 Volts 

Maximum Continuous A F Input Power ...... . ................ . .. +6 dBm 

Maximum Short Term RF Input Power ( 1 Minu te Max.). .. ... .... .. 50 Milliwa'tts 

Maximum Peak Power . . . . . . .. . . . . ........•..•.. . .... ... .. 0.5 Walt 
~ 3 JjSe(; Max.l 

"S" Series Burn·ln Temparaturc(Case) ... . . . ..... .. . .. . .. ... . +125"C 

Weight approximate ly 2.0 grams (0.07 oz.) 
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Outline Drawings 
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Typical Performance at 25°C 

Gain 

;~I= I 
" 'oo .. ., 

· f------I--f---I--S~ 

/~ 
·I---+----f ,~~--_+--~ • 

a / 
.'I-il-//--i ---

:7r 
to Il 

Noise Figure 

",---'---~----r----'---. 

~ 'I - +! -----+---+---+---1 
• " I ~ I' 1m '" 
Powe r Output " 

, 
s 
o 

~'I =~==i==;;::::~!C---J. . ,:!" 
10 WI ro:I JQl III .lQJ 

fRWlVocr . ~." 

• II! I d8 Goin Compression 

VSWR 

VSWR 

"c, --+---cc---+--~--e 
" " 

Intercept Point 

• 
" y :,dKl'iMOO lt-

1 

lMO R IIt~r'\\HllNl-i 
" I • 

Jpt O.!:I£R ·I\\O .IO~! .... { 

> I I I 
" • 

Typical Automatic Test Data 

Vee 0 5V 

,,'1. \' '-".1-.4- '0:..& .... • .... :1' 
I · .. · :,t '"' 

,., 
:~". : .. ' .. , ~~ .. ~. 
~". : .. ' .. , ..u .• ' -,,,. :. J :." ~.~ 

.tw . : ." : . 4 ooU. ::; 

~. : ... !. :> ~.\J 

"',,. ~'. : : . '- ...... s ...... , ' . t.: ,:.J , "U . S 
,~. J •• ' ~., L~.S 

linear S·Parameters 

' H" '" "'~ I !:; I <' U 'i! 
r.',· '" f~" ". I.e , .. ..e ". ,-
ll .... .\1: - IJ . 3 3 1. :lO .... 3.:- ... '';:'1.4 .... -:~. ? 

"'-'-'. .\1';' -<'0. :- ~<i.'.i!~ -il<I . 3 ... ',:1." .".- -I"U, ':' 
~. . ,. - J,' .4 r . t-Oj - : ::i6. !< .,' - I"." .n -1 ,"".4 

'~. .1.- -:;: ..... ::.,. .. ;"'} I~".D ." - I~, I .::. -):" ) . :-

~". . ~ ... ~., :)1. SI I ~:).;] ." - .-:; .U . i" :.~.i.' 

~. . ~ ··JI";'. ? . "J. ')00 ;"0.6 ." -;]:' . :.0 .. , l tE". 6 
;',,-,, ... - tW., .'t.. : ... : ;;-.6 .~ ..... ...c. • .- ... ~.J 

~. • :i<' 1:>\1. I i ll . ;"" ~: .6 .~ 
..., ., .. , -30.:" .. 
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WJ-A83-1 
10 TO 250 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH GAIN - TWO STAGES: 
34 dB (MIN .! 

• LOW POWER DRAIN : 65 mW @ 
5 VO LTS 

• VOLTAGE CONTRO LLED GAIN : 
2B dB TO 39 dB @Vee = 3 TO 
12 VOLTS 

• LOW VSWR OVER FU LL 
CONTRO L RANGE : < 1.5:1 (TYP.i 

Specifications * 

Characteristic Typical 
Gueranteed 

O"-50"C 

Frequency (Min.) 10·300 MHz 10-250 MHz 

Small Signal Gain (Min.) 35.5 dB 34.0 dB 

Gain Flatness (Max.) ±O.3 dB iO.S dB 

Noise Figure (Max,) 2.5d8 3.0dB 

Power Output at' dB Compression (Min.) -l.5 dBm -2.5 dBm 

VSWR (Max.llnpul/0utput 1.3: 1 1.8: 1 

DC Current (Max.) at 5 Volts 13.0 rnA lS.0mA 

• Measured In 8 SO-ohm SVSlom at +5 Vdc Nomlnpl . 

Typicallntennodulation Perfonuililce at 25° C 
Second Order Harmonic Intercept Point .......... .. . 

Second Order Two Tone Intercept Point .... . ....... . 

Third Order Two Tone Intercept Point . . . .. .....••.. . 

Absolute Maximum Ratings 

-54"' C - +85" c 

10·250 MHz 

33.0 dB 

±o.a dB 

3.5dB 

-3.5 dBm 

2.0 :1 

16.0mA 

+18 dBm (Typ.) 

+12 dBm (Typ. ) 

+9 dBm (Typ.) 

S10rage Temperaturo .. .... . ..... ....... • .. ....... ... -62"c 10 + 125"C 

Maximum Case Tempera1ure . . . . . . . . . . . . . . • . . . . . .... .. .... +125°C 

Maximum DC Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . ... +13 Volts 

Maximum Continuou s AF Input Power . .... . .......... • ....... .. +6 dBm 

Maximum Short Term RF Input Power (1 Minu te Max.). . ... •... . .. :,0 Mi l!iw~tts 

Maximum Peak Power .. . . .... . . .. ... ........... . • ... ..... . 0 .5 Watt 
(3 psec Max.) 

"5" Series Burn·ln Tomporature (Casel . ....•. . .•.. . . . .•......... +12SoC 

Weight approximately 2.0 grams (O.07 oz.) 
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Typical Performance at 25°C 

Gain 

• 
• • 

• 

» 

1-

::,<r '" 
" I -

r-.. .", 
» 

• ,<,, '0' 

n » ,. 
".r---,----r---,----~==~ 150Mlit 

of---+---+----j /V 

"'f------ji---! //--+----1 

/ ~ .,f-----+

j
- /-I----1 

·'r---rf---r---I----r-~ 

:'r,---/ •. ----~.---~. I----,,~I --~U 
Noise Figu re 

1:1-=1. 1f====:j1==---1 
",',-----"~.,-------~";----.. ~---;,, 

Power Outp ut· 

iE] J~ 1 

• • 
~ 

, 
• 

I , • 

,. 

I I I 
1'1)'''' '01111'1.1 ",\ 

I ' I 

--- I 
'-.~ 'SI HI;\iU 

• • , • • 
y .. '~IS 

• at 1 dB Gain Comprenion 

.. - • 
I , 

" , ,~ 
, .~ 

, 
" ,,' 

VSWR 

~J I ·-------L-i:~, I 
)) I)) Ill) ZlO )I:;Jj 

fllCtDCY .1I'tI/ 

j ' WMIII 

/"cIIL I .M 

"'{N ------ Ij---r~ 
---1"" --- : 

• 

Intercept Point 

• • 

" 

" 
SlCtlN~I\AJ, , ""\ , 

UI--Slro,~).(J'X';r.oo. 1W. -~ 

" 
IHIRHIIW Tl\O ' IOtl: ~ 

•• I 
" .. 

IIIIQw;a · _ " .. m 

Typical Automatic Test Data 

Vee c 5V 

1 II." I.".l.t· ,·.,It ~ I ':I' , ~ '. ~ : .. U " "1' 
: ~'\'. : .. ." .\ .l' 
:~ .. ... ... . ~ .l' 
. '-'\'. ... .,,;-,\' .":." .. r., .~, .. 
~\'~'. I..: .. . ...... 

linear S'Parameters 
,n" ~ Z1 ~.·I 

n'.' '" ". r' .... ' ". ". l l'\.'. .l".· -....... i.?l« -~." .(,\ 
,:-<.. •• ." -.... ,"'>. l·,· -:"' .1 .l .... ' 
","~'. .l ... • ........ . l· i· .... l .... • ··til ." .l" 
-~'. .l..,.. - .< ::C/. ~'"" - l l ...... .l': .'1.,'. .l"t.· -:-.:- :-.! •• 't. - l?':'.;' .l·r 
-~ .. " -lo'."' "" . l~ -14~. "") .l'l 
4l'l.'. .l=- -.' .... 41. ~$ -I(~.t' . \ '! 
4:-<..· . I" ...... l'. ~. ~".I ;- :.'i'." . l' \ 
~''''. . ~ ......... ( ~~.' . >N ltl.~ ,l'l 

u 

1;"" .. ". 
-: .... ~ 
~~, .. 
~'. \' 
n·. ", 
~l'. l· 

4!'.! 
( !;-.'/ -, . 
. ~" 
~ . .,. . .' 

~ .. ~' 

'" .1 .... · 

.\-.' '~""" .~ .l·. -:~. '.' 

. l'· .. ::(.:-

. , ... .. :.",,'.'" 
• l·" :.~ .... 
.l'.' .. , . .,.' .. ' 
.\'1.' ..: ,'C'. "' 
.Il - 1.', . -' . :~ tIc . =-
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WJ-A86 
10 TO 200 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH GAIN 0 TWO STAGES: 
28 dB {TYP.I 

• HIGH EF FICIENCY : 
21 mA @ 5 VOC (85 mW) 

• LOW NOISE: 3.8 dB {TYP. I 

• MEDIUM OUTPUT LEVEL : 
+9.0 dBm {TYP.I 

• MEDIUM THIRD ORD ER I.Po : 

20 dBm {TYP.I 

Specificat ions '* 

Characteristic Typical 
Guaranteed 

0" - 500 e -54"C · +BS"C 

Frequency (Min .) 3-250 MHz 10·200 MHz 10-200 MHz 

Small Signal Gain (Min .) 28 dB 27 dB 26dS 

Gain Flatness (Max.) ±.3dB ±.adB ±1.0 dB 

Noise Figu re (Max. ' 3.8 dB 4.5 dB 5.0dB 

Power Output at 1 dB 
Compression (Min.) 9.0 dBm 7.5 dBm 7.0 dBrn 

VSWR (Max.) Input/Output <1.5: 1 1.9: 1 2.0: 1 

DC Current at 5 Volts 2 1 mA 23 rnA 25mA 

°MCilSllled In 0 50 ohm svstem a t +5 Vdc. 

Typical Intermodulation Performa nce at 25°C 

Second Order Harmonic Intercept Point .. . . . ... _ . _ , . . .. .. .. 36 dBm !TYP.) 

Second Order Two-Tone Intercept Point .. .. . • .... .. .. . .. ... 32 dBm (Typ.) 

Third·Order Two-Tone Intercept Point .. . . .. • •• . .• . . . 20 dBm (Typ.l 

Absolute Maxim um Ratings 

Storage Temperature ....... . . ... ... , ..... ·Bi'e 10 + 12SoC 

Mal'l.imum Case Tem pera ture . .... . . . . .. . .. .. . . .. 125°C 

Mal'l.imum DC Voltage ............ . .. .. .. .. . ......... . . 

Mal'l.imum Continuous RF Input Powe r . . ......... . . . ... . •• .. • .. . 

Maximum Short Term RF Input Power 11 Minute Ma x.) . .. .• . 

Maximum Peak Power . . 

"S" Series Burn·ln Temperature (Case) . . . . .. . .... • ..•..•••.... . 

We ight approximately 2.0 grorn~ 10.07 Ol. ) 

224 

8 Vol ts 

+6dBm 

50 I1lW 

0.5 WaH 

(3 /-l sec Max .) 

. . . + 125°C 

Outline Drawings 

AB6 

!llMEIISlO ~; S ~R[ 111 I'ICH[S t ~~ 'lLJ ~~ E;UISl 

CAS6 

-I I ... L _o_ - 171) U l 
'000 ;F'), 
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Typical Performance at 25°C 

Gain 

Noise Figure 

~ 
I 

:1 1 1 1 1 

.. 
II: 
:. 

II 
ill 
0 5 2!i 50 15 1111 2IXI z 

FREOUENCY - MH, 

Power Output* 

! 
IOr----r-----.------~~--,_----~ 

I .. 
::> 
o 

i 
FREQUENCY - MH, 

*al1 dB Gain COmllrol$ion 

Input-VSWR 

1111 

~ ::b:tBj-=:oOSO--=-t-c\-+-I-+-1 -j-l 

200 

5 2!i 50 15 ~ 2IXI 
FREQUENCY - 101Hz 

Output-VSWR 
2.0 

~1.S~~~~ 
50 75 
FREOUENCY - MH, 

Intercept Point 

Typical Automatic Test Data 

VCC=5V 

FREOUEIICY vsuP. YS~F GAIIl 
"HZ HI OUT DB 

5.0 l.lO I.SO Z1.6 
10.0 1.25 l.lC 27.8 
'0.0 1.10 1.2t 28.4 

100.0 1.09 l.33 za.5 
150.0 1.08 1.45 29.4 
200.0 1.10 1.69 Z8.·Z 
250.0 1.11 2.00 28.0 

Linear S Parameters 

FREOUEIIC·( 511 ~21 51Z S22 
tlHZ IIIlG RUG ,· ... c RHI: ItIlG fllIG IIRC AN' 

s.~ 0.131 1";9 2'3. ~~ 17 0.01 7 0.200 77 
10.0 0.110 lSI ,2'4.(: e 0.01 -I 0.13:: 42 
50.0 0.049 127 2';.::1 -12 0.01 -8 0.113 -41 

100.0 0.041 117 Z~ • .. i -30 0.01 -4 0.143 -87 
150.0 0.031 90 2';.17 -41 0.01 -Z 0.183 -128 
200.0 0.049 4'; 2'.~4 -66 0.01 0 0.256 -158 
250.0 0.050 13 2'.23 -84 0.01 2 0.333 114 
300.0 8.0'1 -ZI 23. QZ -99 0.01 3 8.420 148 
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WJ-A87 
tOTO 400 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH OUTPUT LEVEL : 
+17 dBm (TYP.) 

• HIGH EFFIC IENCY: 31 mA 
CURRENT DRAIN 

• HIGH THIR D ORDER I.P. : 
+32 dBm (TYP. ) 

• WIDE POWER SUPPLY RANG E: 
+5 TO +15 VOLTS 

Specifications '* 

Characteristic Typical GuaranteC!d 
0° _50o e _54° C _ +8SoC 

Frequency (Min.) 5450 MHz 10-400 II,.IHz 10·400 MHz 

Small Signal Gain (Min.) 12.5dB 12.0 dB 11.5 dB 

Gain Flatness (Max.) ±O.3 dB ±O.5dB '=0.7 dB 

Noise Figure (Max.) 4.7 dB 5.5dB G.OdS 

Power Output at 1 dB Compression (Min.) >+17.0d8m +16.0 dBm + 16.DdBm 

VSWR (Max.) 
Input < 1.3:1 1.7: 1 2.0: 1 
Output < 1.6:1 2.0 i l 2.01 1 

DC Current (Max.) at 15 Volts 31 rn A 35mA 37 rnA 

· Meausured In a 50-ohm system at + 15 Vdc Norrllnal. 
Note: 1. Up 10 350 MHl ; 2.2 :1 Ma)( . from 350 to 400 MHl. 

Typicallntermodulation Performance at 25°C 

Second Order Harmonic Intercept Point . . .. _ .... .. .... .. >+50 d8m (Typ.l 

Second Order Two Tone Intercep t Point .... . . •. . ..• _ . ... >+46 dBrn (Typ.) 

Third Order Two Tone Intercept Po int .. . . . .••• . .• • ...... +32 d Bm (Tvp.) 

Absolute Maximum Ratings 

Storage Temperatu re .. . ... . . .. .. . ....•• ••• . . . • • .... -6i'e to +1 25°C 
Maximum Case Temperature .. . .............. . .• 0 •••••••••• • • 125°C 
Maximum DC Voltage . ..... . ...................... . ..... +17 Vo lts 

Maximum Continuous RF Inpu t Power ... ... ........ .. ..... . .. +17 dBm 

Max imum Short Term RF Input Power (1 Minute Max.) ......... 50 Milliwatts 

Maximum Peak Power . ... ... ........... ................. . 0.5 WaH 
(3 p sec Max.) 

"S" Series Burn·ln Temperature (Case) .... . . . ....•.... ......... . 125°C 

Weight appro xima tely 2.0 grams (0.07 oz .) 
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Outline D rawings 

AS7 

CI '-' i'ISIDI;S A~E UlII. CHIS (\' UI'-llll~S I 

CAS7 

" ~JC!'" , "_.~"J .. ' """"'" .. '" .... "".,,~ _ ... __ 0" 
..... ""_ .... <1"(, ..... c"",."",,,,_ 
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Typical Performance at 25°C 

Gain 

VCC "15V 

~::~IJ I H ~ 
u ~ ~ ~ ~ ~ m a a 

f.R£QWlCY • MHz 

Vcca 12V 

;::~IJ I~ 
u ~ ~ ~ ~ ~ ~ ~ a a 

fR£QU[NCY • MHz 

Noise Figure 

r:~ 
Z).O I 

10 100 

Power Output • 
20.0 

II 
11115.0 

~ a 10.0 

i 5.0 

10 

VCC "15V 

100 

I !~i'~ -BV§.. -5V 
~ ~ a 
fREQWlCY • MHz 

I/-+ISV I 

+12 V- / ~+av 

/C 

~ 

fREOWlCY • MHz 

~ 

+SV 

~ 

-
-

II 19.0r---.... ---r----------. 
III 

~~o~~~t-----r---~r-~~ 
a i 11.0 

... 
~UI~W--~~=---~~=---~~-~ ((JO 

FREQWlCY • MHz 

VCC "12 V 

~ 16.01a:~s:L----r_----I__::z::~ 
o 115.0 

2 
~ol~o--~~~--~~~--~~~---Ja 

fR£CItJ(NCY • MHz 

0 .. 1 dB G,in Com~l1IIion 

VSWR 
6.0 

fO 
3.0 

2.0 

L 0 

~ ~ ~ 

FREQIlfNCY • MHz 

OUTPUT, 

/ 
INPUT- D<-... 

/ [....../ 

Third Order Two Tone Intercept Point 

36 
II 

~J4 
se 
f32 
~ 

i~ 
28 

............ 
r-...... 

r--.... I-- ~ I--.. -12 V 

l": 
10 ~ 100 I~ ~ 250 ~ )SO .:00 450 

FREQUENCY' MHz 

Second Order Harmonic Intercept Point 
64 

-:2~ 

/:--
p .15 V 

~ 
1- :./ 

~ ~ ~ ~ ~ ~ )SO G 450 
fREC)U[NCY • MHz 

Second Order Two Tone Intercept Point 
64 

62 
II 
III 
'58 

!E 
0 
~~ 

i~ 
46 

-~ 
-15 v 

1// I--

;: 
---1/ 

-' 
42 1- r-

10 ~ 100 I~ ~ 250 m )SO a 450 
fREQUENCY' MHz 

Current Drain vs. Control Voltage 

35 

.J" 

/ V 
t..,.....- V 

V V 
5 

V I--" 

5 
9 un" " U 15 
YCC ·YCl.15 

227 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



Typical Automatic Test Data 

vee = 5V 
f1!t(! U~~ \.~up. c.n:1t vee = 12V 
Itl;! lit (lOT Pil 

rJ£(I vtlUR \~ (Ilill 
100. :.~ ~.4 Il.J Itc: III our or. 
150. :.c :.e. !L·. 
<::00. :.::l :.:" ::.J :00. :.~ :.4 1~.5 
~. :.i' ::.4 :'50. 1.~ l.~ 1~.5 
:co. :.~ :.e. :!.G ~'OO. 1.3 1.6 :~.5 
~"50. !.:' :Z'.l' <:'50. 1.3 1.6 1~.Ci 
400. :.~ ~. : :1.(' :lOO. 1.2 :.~ It!.O 
4!(l. :.~ J.4 :!.o .)'50. t.~ :.~ 13.1 
500. 1.0 c..: G.O 400. I.J :.0 IJ.O 

4'50. I.e. ~.? 12.5 
!W. 2.1 ~.4 10.5 

Linear S-Parameters 
",1:0 ~!! -:~: .... :.:- ........ 

-~, 
Linear S-Parameters 

ne nl(; rIce 'n:. ,.flG t ... ~ .. ,~ rtoe 'UI(; FlIEG SI1 ~: ~'.~ ~~ 

IOU. .\1(0 4-'(..4 3.W :!~.: .:-1 .,:).(. • :e )',. Itc;: ,... RiC me /WIG lIRe ffOG ,n; fUIG 

IW. .111 ~~.O J.;'Q :40.~ 
., .. ::-.~. .':4 .. ~ .. 

L.w. .. :2 :,.~ J.u. :~ .. ~ ...... "'.:: ... ( ':'-:- .. :00. .00 0~.4 4.~1 1%.:: 
:I~ 

·-:O .. ? • Ie. .. ! .. :-.~ 

~~. .11 4.0 ,.;";' ::C.c. -.'D.: ..:.:-. :'50. .10 61".9 4.~ 14~.C -15.0 .~: .. :!.(,. .. ~ 

:;00. .09 -t .. !. ).~ :~.() '~'.: .':4 0:lI0. .:Z' 'SL:.~ 4.~ 1~.C --;:0. I" .. ~ ··:;"l.{( 
)). <:'50. ::5 

~. .05 .:o.t:. J.~_ :?J .:" .• 14." .':"J Of. 
.:2 44.9 4.~ l~.~ ·-;:>(..5 .;~ !(.:".G 

4OU. .09 ;";'.: J.C(l ••• 0 ." ··St...c .:..:. .'J. )DO. .11 41.~ 4.31" :14.") .!:t ":0 .. :- .~ !;:(..5 

4!(l. o :~. • o,.~ '.50; .I:-.! -70.7 .~~ .. :? ~. .10 'SL:.6 4.51 :01.4 .t) • ... I.C- .~ 04.ll 

~. ..::0 ~.O ~.;" .. ~.(, .:() . ~--;.o .. ~:t. ~OO. .14 :"'J'.O 4.45 ro.e .10 "'SL:.~ .~ ~.: 
4'50. .23 1"3.(, ".~ c.z. : .!~ -'(·5.~ .41 "16.0 
!W • . ~ 5').~ ).~ 40.0 .:0 ··(':0.5 .... ? --40.0; 

Vee =8V 
Vee = 15 V 

.1T1:0 t~ "-OAR Gt't!U 
Itl;! :" (..,~ DD nUl '~a:: ,~ m~rt 

100. l.~ :.4 :Z: .. ~ IIC;: :n 0\"- Dr. 
150. :.~ 

i:~ 
:~.! 

<:00. :.3 :~.o :00. !.~ :.4 :~.(. 

0::50. :.3 :~.~ 150. t.e :.5 :.:.(. 
.>Xl. : • ..:! ::~ ~£:~ 

'-'00. 1.::1 :.':' !~.(. 

;)'50. :.~ :.e. <:'50. :.' :.t:. !~.:" 

400. :.J i!.: .~.5 :00. I.;) :.5 1~.? 

4!(l. :.6 ).3 :1.0 3'50. t." :.4 D. : 

~. ~.O 0;.') ').:"' 400. I.) :.13 :'.0 
4'50. 1.6 C:.9 lZ.(. 
~. ~.l ~.: :0.(· 

Linear S-Parameters 
r~1I $11 ~,~: ':1;: -;~~ 

Linear S-Parameters 
114;: IlAC ,- IItIC flOG rr( .. ~ .. ftC II":' ''<lOG 

rF!:Q !-1I ~~1 ~:~ ~~ 

100. .0;- :"O.~ 4.0;- :!OJ.~ ~ --IJ.~ ··t4Z.!O tit;: 1ft: flOG 'lAC AlOG 'lAC fit:; llAC flOG 

'W. .:0 ~.~ 4.04 :"~.-I ~ --:7.(: .~~ --155.;' 
zoo. .:1 "0.':' 4.00 :31.e. J ...... ;:. ~. .~5 "::"~.-I 100. .00 C':l.C 4.~ :~". ;) . :~ ··!1.C . :5 "149."':-

~. .1: ~.t 4.00 !~!.J ; ·-.:o.~ .;.'5 :(,).!' I~. .10 O).~ 4.C:" :4'.9 .!~ --:5.0 .~o ··!5:' .. :" 

:lOll. .10 :.<O.~ 4.10;. :00.0 ")5.(. .~~ :z~.(. 0:lI0. .IZ ~.4 4.,,4 :36.0 .:3 "~:.~ .~~ ··!tZ .. 9 

3'50. .09 4(, ... 4.)2 ?.) • ., , '-44.(1 .~J :;-. J <:'50. .se 47.0 4.)2 :U.4 .1~ ··~:.O .. ~.7! : c.;,. 4 

400. .13 :0.0 ... ~ 75.5 "51".0 .~4j ;'1.7 :00 • .11 43.~ ..... 1 :1~.Z .13 --".e .19 :~.C 

450. .0::3 (,?O :C.?! ~ .. 4 ~ --7('.(' .~"' .,:~.~ ~. .11 53.~ 4.54 :Ol.9 • :3 .. ~.~ .10 ~.O 

500. .33 53.4 J.~ =0.;- 0 ,,05.;' .~I .. :-~ . ., 400. .1~ :-~.~ 4.46 04.~ .1a .. ~.? • .::0 i7:'4.4 
450. .C4 :':).0 4.C" (,3.: .1C --(,5. I" .4C .. :;".;) 
~-OO • . ~ 0;13.0 3.41 41.5 .10 -s!.£:! .C.I" --40. !t 
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WJ-A87-1 
5T0400 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HI GH OUTPUT LEVEL: 
+17 dBm (TYP.) 

• HIGH EFFIC IENCY: 
33 mA AT 15 VOLTS 

• HIGH THI RD ORDER I.P.: 
+32 dBm (TYP.) 

• WIDE POWER SUPPLY RANGE : 
+5 TO +15 VO LTS 

Specifications* 

Characteristic Typical Guaranteed 
0" - sooc -54°C . +85°C 

Frequency (Min.) 5-450 MHz 10400 MHz 1O.4l00 MHz 

Small Signal Gain (Min.) 15.5 dB 14.5 dB 14.0 dB 

Gain Flatness (Max. I ±.5 dB ±.7dS ± 1.0 dB 

Noise Figure (Max.) 3.6dB 4.5dB 5.0 dB 

Power Output at 1 dB 
Compression (Min.) 

Vee" +15 Vol ts +17.0 d8m +15.5 dam +15.0 dBm 
Vcc':: +12 Volts +15.0 dBm +13.7 dBrn +13.0 (IBm 

VSW R (Max. I Input/Output 1.5: 1 2.0: 1 2.0:1 

DC Vatu (nominal) 15; 

DC Current at 15 Volts 33mA 35mA 37 rnA 

"Measured ill a 50 ohm systl!m ~t + 15 Vdc. 

Typical Inter modulation Performance at 25°C 

Second Order Harmonic Intercept Point . . . . . . . . . . ... >+47 d8m (Typ.) 

Seco nd Order Two -Tone Intercept Point ........ •.• .... ... >+42 dBm (Typ.) 
Third·Order Two·Tone Intercept Point . .. . . ....• •• ...... . >+31 dBm (Typ.l 

Absolute Maximum Ratings 
Storage Temperature . ...... ..........•. ...•• ••• . .... _62°C to +125°C 

Maximum Case Temperature ...... . .... . ..... • • .......... . . . .. 125°C 

Maximum DC Voltage .... . . . . . . . . . . .. . ... ... ....... . + 17 Vdc 

Maximu m Continuous Rf Input Power ... .... _ ........ _ . ...... . +13 dB m 

Maximum Short Term RF Input Power (1 Minute Max. J .. . . . . .. _. 50 milJ iwa tts 

Maximum Peak Power . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .. 0 .5 Watt 

(3 psec Max.) 

"S" Series Burn*ln Temperature ICase) .•.. . ... _ . . ••• _ •• •....• . . _ . 125° C 

Weight approximately 2.0 grams (0.07 oz.) 
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A87-1 

Outline Drawings 

A87 · ' 

CA87 - 1 

'~'JCM' 1 ...... "'"''' .. '' ....... ~~_ .... ;ot~ __ .. """"_"""''C .. 00·~_·'''''''''''' 
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Typical Performance at 25°C 
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WJ-A87-2 
5T0300MHz 
TO-S CASCADABLE AMPUFIER 

• HIGH EFFICIENCY: 13mAAT5VOLTS 
WITH ,,9.5 dBm OUTPUT POWER ITYP.I 

• LOW NOISE FIGURE: 3.0 dB ITYP.I 

• LOWVSWR; < 1.5:1 IT YP. I 

Specifications * 

Guaranteed 

Characteristics Typical 0" _ SOCC _54° C - +8S" C 

Frequency (Min.) 5- 350 MHz 10-300 MHz 10-300 MHz 

Small Signal Gain (Min.) 15.5 dB l S.QdB 14.5d8 

Gain Flatness (Max.) ±O.2 dB ±O.5 dB ±'O.8 dB 

Noise Figure (Max.) 3.0dB 3.5dB 4.0 dB 

Power Output at 1 dB +9.5 dBrn +9.0 dBrn +8.5 dBm 
Compression (Min.) 

VSWR (Max.) 

Input/Output <1,5:1 1.8: 1 2.0: 1 

DC Current (Max.) at +5 Volts 14.SmA 17 rnA lBmA 

• Mea~u red In a 50 o(lhm SVSicm a t +5 Vdc Nommal. 

Typicallntennodulation Perfonnance at 25° C 

Second Order Harmonic Intercept Point ..... . ...... . ........ >+37 d Bm (Typ. ) 

Second Order Two Tone Intercept Point ..... .. ..• . .•....... >+31 dBm (Ty p.) 

Third Order Two Tone Intercept Point ........ . .• . • • • • ..... >+23 dBm {Typ.l 

Absolute Maximum Ratings 
Storage Temperature ............... . .. .. .. . .. . .. .. ..... ·62"C to +125"C 

Maximum Case Temperature . ... . . •. ....... . .• • . • . •• ....... . ....... 125"C 

Maximum DC Voltage ................ • .......... • ......... . ... +10 Vo lts 

Maximum Continuous RF Input Power .•... . ............ . ......... +13 d Bm 

Maximum Short Term RF Input Power (1 Minu le Max.) ..... . ..... 50 Mill iwatts 

Maximum Peak Power ...... . ........................ . ......... 0.5 .Watt 
(3 psec Max.) 

• "S" Series Burn·ln Temperature (Case) . . .. ......... . ..•......... . . ... 125 C 

Weight approxima tely 2.0 grams (0 .07 01..) 
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Typical Performance at 25°C 

Gain 
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WJ-A88 
5TO 500 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH GAI N: 18.7 d8 (TYP.I 
• HIGH OUTPUT POW ER : 

+20.5 dBm (TYP.I 
• HIGH THIRD ORDER I.P. : 

+30 dBm (TYP.I 

Specifications" 

Characteristics 
Guaranteed 

Typical 0° _ sooe -54"'C - +8S"' C 

Frequency (Min.) 2-500 MHz 5-500 MHz 5-500 MHz 

Small Signal Gain (Min.) 18.7 dB l a.OdS 17.5d8 

Gain Flatness (Max.) ±0.3 dB 10.5 dB ±O.7 dB 

Noise Figure (Max.) +15 V 6.5dB 7.5dB B.OdB 
+12 V 4.5 d8 5 .5dB 6.0dS 

Power Output 
at 1 dB Compression (Min.) +20.5 dBm +19.5 dBm +19.0 dBm 

VSWR (Max.llnput/Output 1.5 :1 1.8: J 2.0 :1 

DC Current (Max,) at 15 Volts 79 rnA B3mA 87 rnA 

'M~a~ured in e 50>ohm 5VS10m ill 15 Vdc. 

Typical Intermodulation P erformance at 25°C 

Second Order Harmonic Intercept Point . ....... .. . ... . 
Second Order Two Tone Intercept Point ................. . 
Third Order Two Tone Intercept Point ....... .... ••.... .. 

Absolute Maximum Ratings 

+41 dBm (Typ.) 
+38 dBm (Typ.) 
+30 dBm (Typ.) 

Storage Temperature ........ . ......... • .. .. . ..•.. . -62°C to+f25°C 
Maximum Case Temperature _ . , . , , . , , , , , , . , . , , . , , . , , . , . , , . , , +100~C 
Maximum DC Voltage, , , ..... . , . , , , ...... , . . . . .... . . . +17 Volls 
Maximum Continuous RF Power ........ , . . . . . . . . . . . . .. +1 3 dBm 
Maximum Short Term RF Input Power (1 Minute Max .' .... . ..... 100 Milliwatls 
Maximum Peak Power , , , , , , .. , . , , , ... .. , . , .. . , . _ .. _ . , ' .. 0.5 Walt 

(3 .usec Max,' 
"S" Series Burn·ln Temperature (Case) .. ..... .. . . , .. • .. , .. , . ... +100°C 

Weight approx imately 2.0 grams (0,07 oz., 
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Typical Performance at 25°C 
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WJ-A89 
50 TO 800 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH REVERSE ISOLAT ION : ;. 29 dB (TVP.) 
• LOW INPUT VSWR : 1.4: 1 (TVP.) 
• LOW NOISE : 4 .5 dB ITVP). 
• MEDIUM LEVE L OUTPUT: 17.5 (TVP.) 

Specifications* 

Guaranteed 
Characteristics Typical 0° _ +50G C _54° C _ +8So C 

Frequency (Min.) 50-800 MHz 100-800 MHz 100-800 MHl 

Small Signal Gain (Min.) 22.0 dB 21.0 dB 20.5 d B 

Gain Flatness (Max.) ±O,5 dB iO.8 dB zl.D dB 

Noise Figure (Max.) 4,5 dB 5.5 dB 6.0 dB 

Power Output at 1 dB 
17.5dBm 16,5dBm , 6.0 dam Compression (Min.) 

VSW R (Max.) 
Input 1,4 ;1 1.8 1 2.0 1 
Output 1.7 :1 2.0 I 2 .2 .1 

DC Current (Max. J at 15 Volts 42 mA 48 rnA 50mA 

· MeDSured In a 50-.ohm $yuem at -+15 Vde Nomln~1. 

Typicallntermodulation Performance at 25°C 
Second Order Harmonic Intercept Point .. . . ................ 42 dem (TYI).) 

Second Order Two-Tone Intercept Point ..... ... ... _ ........ 35 dam tTw.J 
Third·Order Two·Tone Intercept Point ......• •. • , , . • •• ' ... ,30 dBm nyp.l 

Absolute Maximum Ratings 
Storage Temperature ... ............. .•••••• •. ...... -62"'C w+125"'C 
Maxi mum Case T emperature ... ..... ....•• • .................. 125"'C 
Maximum DC Voltage ................ ....... ........... .. 17 Vo lts 

Maximum Continuous RF Input Power ....... ... ......•........ 10 dBm 
Max imum Short Term R F Input Powed1 Minute Max.) .....•..... 50 Mi lliwilHS 

Maximum Peak Power ...........................•........ 0.5 Wall 
(3 ,usee Max.) 

" S" Series Burn·ln Temperature (Case) ......... . . . .•• ••.... . .... 125"'C 

We ight 
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approximately 2 .0 grams (D.D7 az.) 

Outline Drawings 

AS6 

O'YU""DHS A~( II; u,a,u WIll'IoI["fOS, 
• DOt , Il' U~\lS$ OTUER7l1S{ SP«:' ''[O 

0 ''''['1$101;$ ARl t .. l!f(;Hrs ' '''l UMO( RS' 
• Ct. , Jl I U'O LUS01>ll Rw\s[ ~Ct. 'tO 

WJ·CAS9 is standard, 
WJ·CAS9C inslllilcd in m iniature SMA 
connector housing and guaranteed over 
O°C to SOoC temperature range. 
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WJ-AL7 
50 TO 500 MHz 
TO-8 CASCADABLE 
LIMITING AMPLIFIER 

• SYMMETR ICAL CLIPPING: 
GOOO EV EN·OR DER 
SUPPRESSION 

• HI GH GAIN: 13 dB (TYP.) 
• LOW VSWR : < 1.5: 1 (TYP.) 
• FAST PULSE RECOVERY 

TI ME : < 50 NSEC 

Specifications* 

Characteristics Typical 

Frequency (Min.) 20-550 MHz 

Small Signal Gain {M in.1 13.0dB 

Gain Flatness IMax,1 ±O.2 dB 

Noise Figure (Max,) 
SO-300 MHz 5.0 dS

2 

300-500 MHz 5.5 dS2 

Power Output at 1 dB Compression (Min.) 
50-500 MHz - 1.5 dBm 

Output Limiting Level (Max.) 
+10 dBm 

VSWR (Max.! 
Input 
Output 

DC Current at 15 Volts (Max.) 

' Measured In It SO-ohm $ystem al +15 Vdc Nominal . 

Notet: 
1. Thl rd·Order I.P. !linear region) +20 dBm (TVp,) 

2. l.i neD r Rll'gion. 

Absolute Maximum Ratings 

O.5dBm 

1. 1 : 1 
< 1.5:1 

54 mA 

Guaranteed 1 
oO·sooe - 54'" C +85'"C 

50·500 MHz SO·500 MHz 

12.0d8 11.0 dB 

fO.S dB iO.7 dB 

6.0dS G.5d8 
6.5 dB 7.0dS 

-5.0 dam -7.0dBm 

1.5dBm 2.5 dam 

1.7: 1 1.7 : 1 
2.0:1 2.0 :1 

57mA S9mA 

Storage Temperature . ....... .. ..... ..•• . .. .•. • , .. .. _62°C 10 +125°C 

Maximum CasB Temperature ............•.. . . . • ~ ............ +125°C 

Maximum DC Voltage .... . ............. . ................ +17 Volts 
Maximum Continuous RF Input Powe r ........................ +13 d Bm 

Maximum Shon Term CW Inpu t Power (1 Minute Max.). ......... +50 Milli~valts 

Maximum Peak Power . . ........................ . ......... 0.5 Wan 
(3 /Jsec Max.) 

"S" Series Burn·ln Temperature (Case) ...... ... .••.............. 125°C 

Weight approx imalely 2.0 grams (0.07 02..) 
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Outline O.-awings 

Al7 

CLA7 
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Typical Perfonnance at 25° C 

The model WJAL7 incorporatcs a 
ba lanced·bridge Schottky di ode Olltl)u t 
limiter using th in·fi lm assembly tech· 
niques integrated with a medium·level 
input 20-500 MHz. 14 dB gain ampli· 
fier. The balanced·bridge yields sym· 
metrical cl ipping of Ihe signal which 
reduces even-ordcr harmonic distortion. 
Its functiona l schematic is shown in 
Figure 1. Diodes D I through D4 are 
used 10 provide the primary limi t ing. 
while diodes D5 through DB provide 
hard limit ing. 

The WJ·AL7 is vertually identica l 
10 the WJ·LA7 Except that theamplifer 
is placed in front of the limiter as 
opposed to tht! limiter in from of the 
amplifier. The pulse·recovery time is 
therefore the same. (Under 50 nsec for 
a single unit!. 

Reversing the positions results in an 
improved inpu t noise figure and are· 
duced Output power level. 

The uni ts are designed for cascaded 
opera tion w ith each additional stagt= 
offering approximatley 12 dB of in· 
creased limit ing range. 

Gain (Linear) 

i ::E-k=~--:-.:~- -'--::~-: - --I 
10 III 1':1) s» .IlJ ¥.II) 

flUlWiC'f • JMo 

Noise Figure 
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, -~ 
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» ,. 

'l!;OW.c' · ~1 

Power Output · 
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1 I -., 
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• I r++! _., I 
, , Ij[ .• , 

• . 
, 

-, j . I I 
• ,. 

1r.{/JIJ!I<,t ' ......, 

'~II 118 Glirl tom~llIUl~ft 
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. 

I I 

Power Output in Satu ration 
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i t ' , 
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Phase Sh ih 
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Typical Automatic Test Data 

Vee = 15 V 
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Harmonic Suppression (Curve A) 
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WJ-EA1 
5 TO 400 MHz 
TO·5 CASCADABLE AMPLIFIER 

• LOWCOST 
• LOW NOISE: 4.3 dB ITYP.) 
• ULTRASMALLSIZE 

Specifications * 

Guaranteed 
Characteristics 0° _ SOOC _54°C _ +8So C 

Frequency (Min.) 

Small Signal Gain (Min.) 

Gain Flatness (Typ.) 

Noise Figure (Typ.) 

Power Output at 1 dB Compression (Min.) 

VSWR (Typ.) 
Input 
OutPut 

DC Current at +15 Volts 

'Measured il1 I) 50·ohm system 91 15 Vdc Nominal . 

5400 MHz 

14.0dB 

±O.5 dB 

4.3dB 

-2.5 dBIll 

2.0 .1 
1.9 :1 

10 mA 

5400 MHz 

13.0d8 

-3.0 dBm 

Typicallntennodulation Perfonnance at 25° C 
Second Order Harmonic Intercept Point .. . .. ... ... ..... . .. . .. ... +9 dBm 

Second Order Two Tone Intercept Point . . . . . . . . . . . . . . +5 dBrn 

Third Order Two Tone Intercept Point .. . . . . . • • • . . .• . ... ... .... +13 dBrn 

Absolute Maximum Ratings 

Storage Temperature ....... .. .... ... . ... . . . . . .. ..... -62
D

C to +125
D

C 

Maximum Case Temperatu re .. . . ....... .• •• ..•...•......... ... 125°C 

Maximum DC Voltage . . . . . . . . . . . . . . . . . . .. • • ..•.. . . .. +17 Volts 

Maximum Continuous RF Input Power . . ... . . . ......... +13dBrn 

Maximum CW Input Power (1 Minute Max.) ... . . ... . . . . . .. +50 Milliw3t1S 

. .. 0.5Wall 

"S" Series Burn·ln Temperature (Case) .......... . •......•.. . ..... ... . 125°C 

Maximum Peak Power (3 jJ5CC Max. ) ... . ..... •.. ... 

We ight approximately 2.27 grams (0.08 oz.) 
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Outline Drawing 

EAl/EA4 
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Typical Performance a t 25° C 

Gain 

• , 
= , 
• 
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T =M - -- I I 1.-

'1 ---
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,., •• 

JA[OUEIICY _ Mil, 

:~~tl 
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I ~ 
• • , 

I 
= , 
• 

0101051 1 ~ 10 20 SO 100 200 509 
FR£ QUE r.>CV _ MH; 

Noise Figure 

• j j " -. I ,~ 

• ,. 
* m c ~ 

JIIlOLL'iCT · ~·II, 

Typica l Automatic Test Da ta 

Vee = 15 V 

H[OU( .. CV VS IIII V$"" ,~w 

n~: '" aUi " S.U " , I.J 1 ~. ' 
1;) . 0' " , ~ . 1 H ,' 
:0.08 " , ,,' 15.0 
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100,00 .. , " , \ ~ .o 
200.00 , " '" 1 ' . \ 
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Power Output-

I 
~ 

II';!;~UllCr·_ 

'II I ~S G.i" C~6SO'I 

VSWR 

• 
~ '" > 

''', 
fREOUUlCY _ Mil, 

I 
@ 

Linear S·Pa rametcrs, Vee " 15 V 
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WJ-EA2/EA5 
5T0400MHz 
TO-5 CASCADABLE AMPLIFIER 

• LOWCOST 
• MEDIUM OUTPUT LEVEL 

+9 dBm (TYP.) 
• ULTRA SMAL L SIZE 

Specifications· 

Gu aranteed 
Characteristics 

Frequency (Min.) 

Small Signal Gain (Min.) 

Gain Flatness {Typ.) 

Noise Figure tTyp.) 

Power Output at 1 dB Compression 
Typical 
Minimum 

VSWR (Typ.) lnputiOutput 

DC Current at 15 Volts (Max.) 

"Measure(! in a 50-ohm sySlom III 15 Vdc 11% Nom inal. 

0° _ +50cC -54" _ +8S" C 

5-400 MHz 

13.0 dB 

< ±O.3 dB 

5.7 dB 

+9dBm 
+6.5dBm 

< 1.8: 1 

27 rnA 

5400 MHz 

12.Sd8 

+6.0 dBm 

29mA 

NOlO' Tho EA5 is Ihe same os the EA2 eXcI!Pllhfl!e oX lernal capacitors are requiTed which o110~ 
an ir'ICre.ase of 1he low Irequel'lCv bBndwidlh. 

Typicallntennodulation Pcrfonnance at 25°C 
Second Order Harmonic Intercept Point .... ..... .... ... .... +33 dBm.(Typ.1 

Second Order Two Tone Intercept Poi nt ..... . .............. +28 dBm (Typ.l 

Third Order Two Tone Intercept Point ..... .•. .... . .••..... +2 1 dBm (Typ.l 

Absolute Maximum Ratings 

Storage Temperature .. . ..............•.............. -62"C \0 +125"C 

Maximum Case Temperature ............. .. .•.. •• . ............ 125"C 

Maximum DC Voltage .......... . .. .... ................... +17 Vol IS 

Maximum Continu ous RF Input Power ................ • ......... 13 dBm 

Maximum Short Term RF Input Power (1 Minute Max.! ....•..... +50 Milliwatts 

Maximum Peak Power (3 ,usee Max ........................... 0.5 Wall 

"S" Series Burn·ln Temperature (Casel ....... .. ....• • •......... 

Weight approximately 1.0 grDlllS (0.04 oz.) 
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Typical Perfonnance at 25°C 

Gain 

1 ·.·7~ 
m .. 

IItOUlHCl' • MM, 

n:== JL.J.1~ 
I . ~ L l In 

fIUQI.OC'f ' 1oIi!I 

Noise Figur. 

Power OUtput' 

.. 
II I~ 
If) HD m~ 

n, 1 1 17fj 
"'s 100 lOll IIXI CIl loIXI 

/lIIQWoe\' . _ 

·.'CS~~ 

VSWR 

~::n I f'M\ I J5ru 
I III 10 Lto IIXI ~ 

rRIOUlNCf · 1IIJtt 

Typical Automatic Test Data 

Vee • '5 V 

"'" l".:~ ,'="~ CIl : II 
n e '" "" " :(J('. 1 • .:'· :.~ 3. :-=. :.:: :.3 3. :-,.., . ,., : .1 3.:-
~. .:'.3 :.3 ,., ,... .:'.? ' . 3. : 
roo. 3.:- : . ? .:' ... 

Linear s.Parameten 

''''' liCU Uti 0 ~'" trllII DCU n flS CflUl ""'" ""' .. n c "" 'co " 
,., 'H:.cC 

, 00. ·· .... 1 .00 • ,." .X 
",.. .,., : ...... :- , :l. W .0< 
:\.'0. : • .:?:' ..... :-.. , 3.e.:- .~ 

' \00. - :.0(, XI. :7 .. , ,." . ~ 
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WJ-EA7 
5T0250MHz 
TO-5 CASCADABLE AMPLIFIER 

• HIGH OUTPUT LEVEL : 16dBm ITYPI 
• LOW VSWR : ,, 1.5:1 ITYPI 
• WIOE SUPPLY RANGE: 12 TO 15 VO LTS 

Specifications ." 

Guaranteed 
Characteristics Typical O~ - +50°C -54" - +85"C 

Frequencv IMin.) 1-250 MH z 5-250 MHz 5-250 MHz 

Small Signal Gain (M in.) 9.5dB 8.5 dB B,OdS 

Gain Flatness (Max.) ±.5 d8 t .8 dS ±l.O dB 

Noise Figure (Max.) 6.0dS 6.5dB 7.0 dB 

Power Output at 1 dB 16.0 dBm IS.O dBm 14.0 d8m 

Compression (Min.J 

VSWR (Max .) Input 1.11 1 1.8: 1 2. 1: 1 
VSWR (Max.) Output 1.5 ; 1 2.0 :1 2.1 :1 

DC Cu rrent (MaK,) at 15 Volts 60 rnA 64 rnA 67 mA 

°Mealu red in a 50-ohm system at +15 Vdc NQmjn~ 1. 

Typical Intermodulation Performance at 25°C 

Second Order Harmo nic Intercept Point .. . . ..... .. ... ..... 38 dBm lTyp. ) 

Second Order Two Tone Intercept Point .. .. , • •• ••• • .. • .... 33 d8 m (Typ. ) 

Third Ordcr Two Tone Intercept Point .... . .. • • • .. ........ 28 dBm (TYP.J 

Absolute Maximum Ratings 

Storage Temperatu re .. .. ..... .. ......••............ '_62°C to +125"C 

Maximum Case Temperature ....... .. .. . • •................. . +1 25°C 

Maxim um ot Voltage ................................... +17 Volts 

Maximum Continuous RF Input Power ..... .. .... • ...• ... . .. .. +13 d Brn 

Maximum Short Term RF Input Power (1 Minutc Max.) .... .. . . . +50 Mi ll iwatts 

MalCimum Peak Power . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 0 .5 Wa tt 

(3 /oIsec Max.) 

"S" Series Burn-In Tempe rature (Case) ........... . . •• • •......... 125° C 

Weight approx imately 1.0 grams (0.04 oz.l 
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Typical Performance at 25°C 

Gain 
, 

--...... ____ ." Ie 
· !I4' C 

- ' • • .... ~ ~ , 

• 

Noise Figure 

---as·c 

100 200 
FAlQUWCY . MfI, 

--~ -
30' 

H I 11 
'". FFiEQUENCV . 

'00 
,", 

Power Output ' 

" ; 
o 
• 

, 

• 
, 

-- ---- ---- -,!S'cil -

'00 

~.!o' · C ---, 
~ '25' C 

, V,," ISVdc 

· , • 
" ;' 
o 
• 
~, 

• 

, 
, 
, 
, 

, 
• 

100 200 
FREQUENCV. Mil, 

'". ' 00 
FREQUENCY. MH, 

30. 

·avt[ 

.125 vd;""-

' 00 

• at 1 dB Gain Compression 

VSWR 

•• 

, 
-

•• , 

DU1PU1~J _____ 

-
t--tlt'lIJ 

100 200 
FREOUENCY · MHI '" 

Intercept Point .. 
, ." -• f 4(1 

S 
u • 
~ 30 • 3AO OROEA TWO TONE 

20 • ,,. ,,. 
FR(01/£NCY · MHI 

Reverse Isolation ., 
• 
• o " , 5 
o 

" .' • • u 

, 
, 
0 

., , 
• 

~ 
v---

In 200 
FREOUENCY _ MH, 

30. 

Typical Automatic Test Data 

Vee = +15 Vde 
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Linear S·Paramet!!n 
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.D .• 1.' 21 .0> 
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", .. ~ .. :; 
1.1 ' ·n. 
>.l' -". '. " -,II 
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I. " 
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I.U .. " 
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t . ,. .... .... 

n. .. , R': .. , 
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245 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



WJ-EA15 
5TO 1000 MHz 
TO·5 CASCADABLE AMPLIFIER 

• LOW NOISE : 3.6 dB (TYP.I 
• MEDIUM LEVEL : +8 .5 dBm OUTPUT (TYP.I 
• SMALL SIZE: TO- 5 

Specifications ' 

Characteristics 
Guarilnteed 

Typ. 0° _ +SO°C 

Frequency (Min.) 3-1100MHz 5-100D MHz 

Small Signal Gain (Mi n.' 14.0 dB 13.0dB 

Gain Flatness (Max.) ±.2 dB ±.5dB 

Noise Figure (Max.) 3.6 dB 4.5dB 

Power Output at 1 dB 
Compression (Min.) 

5-500 MHz 8.5 dBm 7.0 dBm 
500- 1000 MHz 10.0 dBm 8.5 dBrn 

VSWR (Max.) 
Inpu t 1.6:1 2.1:1 
Output 1.6: 1 2.1:1 

DC Current (MVI.I at +15 Volts 24 rnA 27 rnA 

' Me85<1red In 3 SO·ohm svstem OIl +15 Vdc Nominal. 

Typica l Interm odulation Performance at 25°C 

Second Order Harmonic Intercept Point . .. ...... . ......... . 

Second Order Two Tone Intercept Point .. . .. . .. .. ....... . . . 

Third Order Two Tone Intercept Point . . . ..... •....... ... .. 

Absolute Maximum Ratings 

_540 
_ +8S" C 

5-1000 MHz 

12.5dB 

t.7 dB 

5.0dB 

6.0 dBm 
7.5 dBm 

2.2" 
2.2 .1 

29 mA 

32 dBm (Typ.) 

26 dBm (Typ.) 

20 dBrn (Typ.) 

Storage r em perature .............. .. ...••.....• •. .. . -62Q C to +125°C 

Maximum Case Temperature ... . ........•.• . .. . . • • • .... . .... . +125°C 

Maximum DC Voltage . . ...................... . ..... .. .. . . +17 Volls 

Maximum Continuous RF Input Power ... . ........ . ...... .. .. .. +13 d8m 

Maximum Short Term RF Input Power (1 Minute Max.J. . . ... _ . _ .. 50 Milliwans 

Max imum Peak Power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 0.5 Watt 

"S" Seri es Burn-In Temperature (Case) 

(3 ,use<: Max.) 

.. .. . . . . . . • •... ... . .. . . 125°C 

Weight approxi mate ly 1.0 grams (0.04 oz.l 
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Typical Performance at 25"C 

Gain 

• 

• 
" 
, 

-~~c ..... -I-. 

.as.JL r·,lS ... ~ 
. 

5~ 100 300 !.GO 100 900 1100 1200 
F/I£QUHICV _ rAH I 

Noise Fi!1-He 

100 300 !.OO lDO 900 1100 liDO 
FnEO UHrCY _ Mil , 

Power Output-

'" , 
~ 11 .0 

~ ::> 9.0 
c 

w " ~ 

V/ -
f- -~ '2S' C 

i\ ~ ~ '\.... .8S· C r-- - ~ ... --- - I ''''1' 
so 100 ll)O S[){1 100 900 1100 1200 

FR HlUHICY _1.\1/1 
' 01 1 dB Glin Comp",,,"on 

VSWR 

,. , 
I 
llmll ..--~ -• 

~1.5 --- --
OUTPUT 

SO 100 ]00 sao 700 900 1100 1200 
fR£QU(UCY - ~II I 

IntNcept Point 

•• , 
~50. • 
w 
;' 'lI •• 

2Nc HARMDIIiC k:: -• 
5.30 
w • w 

•• -l-
-1 

f- - 2ND ORDEAL-

~ 20 
- j - -

•• - - - - - --
lAC GAIl.:.:i 

50 100 JeD 500 100 9Q!1 ltOO 1100 
fRfDl!WCY _ l.\Ii' 

Typical Automatic Test Data 

Vec '" +15 Vdc 

H lQU("c< ~!i~~ V~"R C~IM 
n),: '" '"' "' 
I.C~ '.' ,., .., 
~.QO , .. ,. , I l. ~ 
~.U ,., L' 1'. ~ 

,o.na L' ,., ,. .. 
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IU O.U ,., ,., ".1) 
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~N.c. ,. , L' ,4 .• 
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~~~.oe , .. ,., " ., 
fiR.ot ,., " , " .' ,~c.~c I.: , .. 1< . R 

'OO1).OG , .. ,. , . ~.1 
IIU.ot ,,' , .. . 1. 4 
.<eu.~o , .. ,., '1.~ 

linear S'Parameters 

'PUU["~' '" '" ,,~: '" ~tl C '" .. , 
, .. ~. ,0;, _H 2. ,~ -,. 
~ ." o.a, - 11) ' <.12 " ) 1 , .. O.~g~ -u , .Q2 -Ia . \) .. .. ~,~ -" ~.n -.n 
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,c~. ~ ' .G" -a ~ . ~~ 16' 
~,~.o ~.~, . -n ~.Ct ... 
'".0 o.~,. -II: ~. f) '" '(>0. 0 c . ,e,; -1 :~ '.O~ ,H 
~<lO .~ O.I U - .11 ~ . ~~ '" ~c~.~ ~. 1';~ -".5 ~.O~ " ~C~ •• ~, Ie. -'~ I ~.n " ~~~.ij 0.;00 -". ~. o. " "o~.~ ~.:~, - ' 6Q ~ . QC " t3~~. O o. He : ~. · . U " .100.0 o. ;~: Pit '. >' • 
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II 

~ .: , n 
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WJ-EA17 
5TO IOOOMHz 
TO-5 CASCADABLE AMPLIFIER 

• MEDIUM OUTPUT LEVEL: +13.5d8m (TYP.I 
• EXTRA SMALL SIZE: TO-5 PACKAGE 

Specifications .. 

Characteristics Typ. 
Guaranteed 

0° _ +50°C 

Frequency (Min.) 2-1200 MHz 5-1000 MHz 

Small Sign~1 Gain (Min.) 11.5 dB 10,5 dB 

Gain Flatness (Max.) :!:.2 dB ±.7 dB 

Noise Figure (Mil)!;.) 4.8 dB 5.5dB 

Power Output at 1 dB 
Compression (Min.) 13.5 dBm 11,OdBm 

VSWR (Max,) 

Inpu t 1.6: 1 1.9: 1 
Output 1.6: 1 1.9: 1 

DC Current {Max.' ilt +15 Volts 43mA 47 rnA 

'Mea,ured in a SO-ilhm SYSlum 8! -+15 Vdc Nominal. 

Typical Intermodulation Performance at 25°C 

Second Order Harmonic Intercept Point ..... .......... . 

Second Order Two Tone Intercept Point . ... .....••... . 

Third Order Two Tone Intercept Point ... . .. . . . 

Absolute Maximum Ratings 

_540 
_ +8SGC 

5-1000 MH l 

10,0 dB 

±1.0 dB 

B.OdS 

10.5 dBm 

2.0:1 
2.0:1 

49 mA 

30 dBm (Typ.) 

25 clBm (Typ.l 

. .20 dBm (Typ.) 

Storage Temperature . . . . . . ... . . .. . ...• • .. . .• • ... . _62°C 10 +1 25°C 

MaKimum CaseTemperaturll ........ , . ....••. . ..• . ......... . . 125° C 

Maximum DC Voltage .. . . . . . . . . . . .. ............ . +17 Volts 

MaKimum Continuous RF Input Power . .. . ..... . . .......... ... +13 dBm 

Maximum Short Term AF Input Power (1 Minuto Max.) ........... 50 Milliwatts 

Maximum Peak Power . . . .. .. . . .. .. . . .... •. . ...... 0.5 Walt 
. .. . .. . ... (3 /l se<: Max.) 

"S" Series Burn·ln Temperature (Case) , ... , .. . . . ...• • . .. . .. , .... 125° C 

Weight approx imately 1.0 grams (0.04 07. .) 
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Typical Performance at 25°C 

Gain 

" •• 
~ 12 .f-
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• 
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'Tt 

sa 100 lOCI !lOCI 100 91)(1 I lOG liOO 
F R£OU£HCV · I~HI 

Noise Figu re 

;::1- 1111111 1 
• 100 ]eo 500 100 900 11 00 1200 

f RED UENCY . Mltl 

Power Output" 
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•• 
•• 
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.~ e 
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VSWR 
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Typical Automatic Test Data 

Vce= +15 Vdc 
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WJ-EA41 
1000 TO 4000 MHz 
TO-5 CASCADABLE AMPUFIER 

• WIDE BANDWIDTH: 1000 TO 4000 MHz 
• MEDIUM OUTPUT POWER : +12 dBm (TYP.I 
• LOW NOISE : 3.5 dB (TYP.I 
• MEDIUM TH IRD ORDER 

INTERCEPT POINT : 25 dBm (TYP.I 
• EXT RA SMA LL SIZE : TO-5 PACKAGE 

Specifications * 

Characteristics Typical Guaranteed 
OC _ +50° C _540 

_ +BSoC 

Frequency (Min.) 800-4200 MHz 1000-4000 MHz 1000-4000 MHz 

Small Signal Gain (Min.) a.OdS l.OdS 6.5 dB 

Gain Flatness (MaK.l ±.4 dB ±.7 dB ±.9 dB 

No ise Figure (MilK .) 3.5 dB 5.0dB 5.5 dB 

Power Output at 1 dB 12.0 dBm 11.0d8m lO.5dBm 
Compression (Min.) 

VSWR (Max.) 

Input , .6: 1 2. 1: 1 2.2 :1 
Output 1.6: 1 2. 1:1 2.2 :1 

DC Current (Max.) il t +5 Volts 35mA 40mA 42 rnA 

• Measured in II 50·ohm svstem 01 -+5 Vdc Nominal. 

Typical Intermodulation Performance at 25°C 

Second Order Harmonic Intercept Point . . . . . . . . . . . . . . ... 35 dBm (Typ.l 
Seco nd Order Two Tone Intercept Poin t .. . _ .••. • . .• . ... . . .. 30 dBm (TYP.) 

Third Order Two Tone Intercept Po int ......•• .. . .. . ....... 23 dBm (Typ.) 

Absolute Maximum Ratings 

Storage Temperature .............. . ... ... . .• .•..... -62"C to + 125'"C 

MaKimum Case Temperature ... ........... . ...• • •• . . ........ +125"C 

Maximum DC Voltage ....... .................... . . ........ 6 Volts 

Maxi mum Continuous AF Input Power ... .... ... .. . . ... . ...... +1 4 dBm 

Maximum Short Term AF Input Power (1 Minute Max.' . ...... . ... 50 MlIl iwl)tts 

Maxi mum Peak Power ........ . ............ . .............. 0.5 Watt 

· .. . ........ . .................. .. ... ..... •• . .... {3 JJSet Max.' 
"S" Series Burn·ln Temperature (Casel . . . . . . • .. . ...... . .... 125"C 

Weight approximately 1,0 grams (0.04 oz.l 
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Typic:al PerfonDaoc:e at 25°C 

Gain 

10 

".5~·C 
Ii :::,;;;;; 

y 

<85"JI 

1.0 

Noise Figure 

.. ... l 

2.0 3.0 

FREQUENCY. Gill 

... 
0: ,. 
'" ii: 

f'... t---
t! 
c; 
z 

1.0 

Power Output* 

IS 

e 14 
!g .. 

13 
.r'8S·C 

2.0 3.0 

FREQUENCY· GH, 

·SS'C 

.M' 

..l 
f-+2s·1 

-

4.0 

r-.. 

4.0 

/ ~ 
~ 
::> 
C> 
a: 12 

lL- II 
~ V r ~ 

~ 
f 

II 

10 

'2s·JI -
1.0 2.0 3.0 

FREQUENCY. GHI 

·11 1 dB Gain ComprHSion 

VSWR 

4.0 

~ ::~-:O;:?i==e..cumr=r=-IfIPi-UTo;;;;;J;:::-:IoJI~'Y 
1.0~' _H-,-_.:cOU;;.T:.:.P.:cUT'-~-'-_-'-_...l.._...l.._..L __ ---l 

1.D 2.0 3.0 4.0 

FREQUENCY. GH. 

Intercept Point 

,r2N
1
0 HARJONIC 

7 

----
") 

.... ~ 
~ ... -' t--2NO ORDER 

0 II 
rROOrRJ 

0 
1.0 3.0 

FREQUENCY· GH. 

Typical Automatic Test Data 

Vee = +5 Vdc 

FREQUENCY VSWR IISWR &AIM FRlOlJ£NCY \/SIIII \/S"" 511111 ..... IN OIIT 09 "'" 110 CUT D8 

ua.e I •• I.' 7.8 25aO.a 1.5 1.3 8.1 
9a~.0 1.1 1.3 8.1 2600.0 1.5 1.2 8.0 

1808.8 1.1 1.3 B.2 27ao.o I.S 1.2 8.a 
Ilao.o 1.2 1.3 8.3 2800.a 1.5 1.2 B.O 
12aa.O 1.2 1.3 8.2 2908.0 1.5 1.2 B.I 

Ilea.o 1.3 1.3 8.2 !ello.a 1.5 1.2 B.O 
uee.a 1.3 1.3 8.2 3ICO.O 1.4 1.1 8.1 

Isee.e 1.3 I.' B.l 3.eo.0 I.. 1.1 B.I 
16~;8 I •• I.' B.I 3nO.1I I._ 1.1 B.I 

178e.e I •• I.' 8.1 3.a8.8 1.3 1.1 B.I 
180e.8 I •• I.' B.I 35eO.e 1.3 1.1 8.1 

190e.8 I •• I.' 8.0 3600.0 I.. 1.1 B.2 
2CH.0 1.4 I.' 8.1 3700.11 1.1 1.2 8.1 
21eo.0 I.' 1.3 8.0 3808.0 1.1 1.2 8.2 
22e8.8 I •• 1.3 B.B 3908.11 1.1 1.3 B.2 
Zll8.11 I •• 1.3 8.0 • oea.a I.. I. • 8.3 
ZUO.O I •• 1.3 B.O 4100.0 1.3 1.4 8.2 

.2011.11 I.' 1.5 8.2 

Linear S-Parameters 

FREQU(':CY SII 521 512 522 
.... z rAG A~G lIAS ANG lIAS NlS ""6 /lN6 

808.0 .171 163 2 •• 66 -136 .156 " .15' -83 
900.0 .e69 112 2.551 -159 .159 U .14S -117 

1000.0 .OSB .. 2.576 -175 .157 29 .144 -138 
1100.0 .OSS 3 •• 587 172 .155 17 .1'3 -153 
12ee.1I .IOB -15 2.579 159 .153 7 .1'" -165 
13011.0 .128 -3Il 2.571 1'5 .151 -. .1.&7 -176 
l4a.:J.~ .138 -'0 2.567 135 .U8 -13 .148 175 
1500.0 .146 -.9 2.554 125 .us -21 .151 169 
1600.0 .150 -57 2.561 116 ,I.'"' -28 .152 163 
1700.0 .15' ·66 2.535 lOS .1.1 -36 .154 156 
lB00.0 .157 ·73 2.538 97 .139 -'3 .154 152 
19H.O .159 -80 :.524 88 .137 -so .15' 148 
aoo.~ .161 -86 2.536 S0 .Il' -56 .152 I .. 
=ru.O . "9 -9' Z.516 70 .13: -S4 .U7 U2 
:200.0 .173 -ICO 2.519 62 .131 -70 .u~ 13~ 

:300.0 .178 -lOS 2.5:0 ss .129 -76 .136 138 
2'08.0 .181 -110 2.521 " .127 -82 .128 135 
;:5013.0 .196 -116 2.529 38 .125 -B8 .119 13' 
:600.0 .189 -120 ~.511 31 .124 -94 .110 132 
nao.o .191 -12' :.SZJ 2' .122 -lOll .101 13: 
:900.1 .1'3: -129 2.S2: IS .12: ·107 .069 130 
:gel.0 • 191 -133 2.532 7 .I:!. -lIZ .0Bl 130 
J0t!0." .167 -137 : .szs -0 .122 -liB .070 1:7 
3100.0 ,IBI -141 2.533 -8 .120 -1:4 .061 123 
3:00.0 .170 -147 ;: .528 -1'S .121 ·131 .051 113 
J!03.0 .IS8 ·151 2.537 -z& • rzt -137 .0U tal 
3'0'&1.0 ,140 -ISS :.5'" -JI .1:::: -143 .0" 82 
!5l0.a .120 -lSI :.5&5 -38 .1:: .. 149 .e,u S8 
l6~e.0 .090 ·170 :.ssa -,7 .IZI -156 . 058 3 • 
3700.0 .063 177 :.55' -55 .1 :: -16: .077 .. 
3800.0 .i3JS 149 : .571 -63 .1 ;:: -168 .097 14 

3900.0 .032 75 :.580 -70 • I Z:: -174 .1:0 6 
_~co .~ .071 J3 :.596 -B0 .1 ::3 179 .151 ·1 
."00.0 ,III :3 : .579 -B8 .1:3 173 .176 ·1 
_:00 .~ .IS: 1: : .569 -9; · t:.a 169 .:00 ·11 
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WJ-EA41-1 
1000 TO 4000 MHz 
TO-5 CASCADABLE AMPLIFIER 

• WIDE BANDWIDTH : 1000-4000 MHz 
• HI GH OUTPUT POWER: +19 dBm (TVP. ) 
• LOW NO ISE : 3 .5 dB (TVP.) 
• HIGH THI RD ORDER 

INT ERCEPT POINT: 30 dBm (TVP.) 
• EXT RA SMA LL SIZE : TO-5 PACKAGE 
• VARIAB LE VOLTAGE: +5 TO +8 Vdc 

Specifications * 

Characteristics 
Guaranteed 

Typical 0" _ +50°C -54" _ +85°C 

Frequency (Min.) 800-4200 MHz 1000-4000 MHz 1000-4000 MHz 

Small Signal Gain (Min.) 9.OdS a.OdS 7.5 dB 

Gain Flatness (MaK .) ±.4 dB ±.7 dB ±,9 dB 

Noise Figure (Max.) 3.5 dB 5.0 dB 5.5 dB 

Power Output at 1 dB 19.0 dBm 17.5 dBm 17.0 clam 
Compression (Min.) 

VSWR (Max.) 

Input 1.6:1 2.0 : 1 2.1 :1 
Outpu t 1.4 : 1 2.0: 1 2.1: 1 

DC Current (MaK.) at +8 Volts 68mA 7G mA 7a mA 

°Mea5ured In a SO-ohm sys tem at +a Vdc Nominal. 

Typical Intermodula tion Performance at 25"C 
Second Order Harmonic Intercept Point . . . .. ... .. ....... .. . 40 dSm (Typ.) 

Second Order Two Tone Intercept Point . .. . . . .. . . .... . .... . 35 d Bm (T yp.) 

Third Order Two Tone Intercept Point . . . .. • . . • • . . . .. . . .. .. 30 dBm (Tvr). ) 

Absolute Maximum Ratings 
Storage Temperature . .. . ... . . ..... . . . •.. . . . . . ... · 62°C to +12S"C 

Maximum Case Temperature . . . .. ...... . • . .. . . . . ..... .. .. .. +100Q C 

Maximum DC Vollage . . . . .. . . . . . . . . . . . . . .. ... 9 Vo l IS 

Max imum Continuous RF Input Power .. .. . . ... .. .. ... • .. . . ... + 14 dB m 

Maximum Short Term RF Input Power (1 Minute Max.J. . . . .. .... . 50 Mill iwatls 

Maximum Peak Power .. .. . . . . . . . .... . .... . . . .. . . .. . . . . . .. 0. 5 Watt 
. . . .. .... • . . . . . (3J,lsec Max.) 

"S" Series Burn·ln Temperature (Case) . . . . _ . . _ . .. . . . .... .. . +100oC 

We ight approximately 1.0 grams (O.OA 07.) 

252 

O utline Drawings 

EA41·' 

'---., 

. 1)("; I'CU AGl , 
DI\If n~'G"5 AA( IN I~ t" ES ' '' 'lll''I:f~~5.I 
•. 1lD!I (Ill U~lUSD'''[ AW~[ ~' [C'''U> 

' WJ-CA package is not available for 
TO-5's. 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



Typical Performance at 25°C 

Gain 
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.8 1.0 2.0 3.0 
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Noise Figu re 
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WJ-EAS1 
5T0250MHz 
TO-5 CASCADABLE AMPLIFIER 

• LOW NOISE : 3.0 dB (TVP.I 
• HIGH GAIN: 17.0 dB (TVP.I 
• LOW OUTPUT VSWR : 1.2:1 (TVP.I 
• POWER EFFICIENT: 5VOLTSVcc @12.5mA 
• COST EFFICIENCY: MINIMUM PARTS COUNT 
• EXTRA SMALL SIZE : TO-5 PACKAGE_ 

Specifications * 

Characteristics Typical 
Guaranteed 

Frequency (Min.) 1 · 300 MHz 

Small Signal Gain (Min.1 17 dB 

Gain Flatness (Max.) ±.11 dB 

Noise Figure (Max. 1 3.0dB 

Power Output at 1 dB I .S dSm 
Compression (Min.) 

VSWR (Malt.) Inpu t 1.5 :1 

VSWR (Mall.) Output , .2: 1 

DC Current (Max.) at 5 Volts 12.5 mA 

· Mea~ured '" II SO-ohm svnem at +5 Vdc Nom ina l. 
NOIe$: ,. Input VSWR 2.2: 1 "lOX. abo~e 200 MH/!. 

oOe _ 50°C 

5 - 250 MHz 

l GdB 

±.7 dB 

3.5dB 

1.0 dBrn 

2.0: 1 

1.6: 1 

14.5 rnA 

Typical Intermodulation Performance at 25°C 

Second Order Harm onic Intercept Point 
Second Order Two Tone Intercept Point . , ......... • ••..... 
Third Order Two Tone Intercept Point ...... • ... ..• • ••... . 

Absolute Maximum Ratings 

_54° C _ +8SoC 

5-250MHz 

15.5dB 

± 1.0 dB 

4.0d8 

- 1.0 dBm 

2.0:1' 

1.7 : 1 

I B.5mA 

20 dBm (Typ.) 
14 dBm (Typ. ) 

13 dBm (Typ.) 

Storage Temperature .... ... ..... . ..... . .• • • • •• • ... . +62
D
C to 125"C 

Maximum Ca5e Temperature ............ ...•. • .......... . . ... 125"C 
Maximum DC Voltage . ... .. .. ......... ........ ....... .. .. 9 Volts 
Mallimum Continuom RF Input Power ........................ + 13 dBm 
Mincimum Short Torm AF Input Power (1 Minute Mall.) .... . .... 50 Milliwalts 
Mallimum Peak Power ................... ... .......... . ... 0.5 Watt 

(3 J,lset Max.) 
'S' Series Burn·ln Temperature ................. . . .. . . .... ... . . 125"C 

Weight approxima tely 1.0 grams (0.04 oz.) 
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Outline Drawing 

EA51 
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Typical Performance at 25°C 
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WJ-EA53 
5T0250MHz 
TO-5 CASCADABLE AMPUFIER 

• LOW NOISE: 2.0 dB (TYP.I 
• HIGH GAIN: 22 dB (TYP.I 
• LOWOUTPUTVSWR : 1.2:1 (TYP.I 
• POWER EFFICIENT: 5VO LTSVcc@ 15mA 
• COST EF FIC IENT: MINIMUM PA RTS COUNT 
• EXTRA SMALL SIZE: TO-5 PAC KAGE _ 

Specifications * 

Characteristics Typical 
GUilnmteed 

O~ ~ 50°C _540 
_ +S5°C 

Frequency {Min.1 1 - 300 MHz 5-250MHz 5-250MHz 

Small Signal Gain (Min.) 22.0 dB 20.5dB ' 9.5dB 

Gain Flatness (Max.) ±.6dB ±.9dB ± 1.0 dB 

Noise Figure {Max'! 2.0 dB 2.adS 3.2 e1S 

Power Output 31 1 dB 4.5dBm 2.5dBm 2.0dBm 
Compression (Min.) 

VSWR (Max.) Input 1.5: 1 1.8 . 1 2.0: 1 

VSWR (Max.) Output 1. 2: 1 1.5:1 1.7 :1 

DC Currcnt (Max.) at 5 Volts 15mA 18 rnA 20mA 

°Mea5ured 10 8 SO-ohm $V5tem~! +5 Vdc Noml"a l. 

Typical Intermodulation Performance at 25°C 

Second Order Harmonic Intercept Point .. ... ........ ... • , . 23 dBm (Typ.) 
Second Order Two Tone Intercept Point ..... • • .. ..• ....... 18 d6m (Typ.) 
Third Order Two Tone Intercept Point .. . .. . .. . . . . . ........ 16 dBm (Typ.l 

Absolute Maximum Ratings 

Storage Temperature .. ..... ... ........ .• •• ••.•. . . ... 62()C to 125"C 
Maximum Case Temperature ... ........ .• . . .. .. ... . ........ . . 125"C 
Ma>eimum DC Voltage ......... ....... ...... .. .. • ......... 9 Vol ts 
Maximum Continuous A F Input Power ...... .. ... .. .. • •.. ..... +13 dBm 
Maximum Short Term R F Input Power (1 Minute Max.) ... ••. ... 50 MiII i\Vdt ts 
Ma>eimum Peak Power ........... . ... . . ...... .. . •. .... . . .. 0.5 Watt 

(3 p5eC Mnx.l 

'S' Series Burn- In Temperature (Casel .. .... .. . .. . • •. ........... 125"C 

Weight approxima te ly 1.0 grams (0.04 oz.l 
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Outline Drawings 

EA53 
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Typical Performance at 2S '"C 
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WJ-EA53-2 
5T0500MHz 
TO-5 CASCADABLE AMPLIFIER 

• HIGH GAIN: 19 dB (TYP.I 
• MEDIUM OUTPUT POWER : 11 dBm TYP 
• SMALL SIZE: TO-5 

Specifications * Outline Drawings 

EA53-2 
Guaranteed 

Characteristic Typical 0° _ sooe _540 
- +8SoC 

Frequency (Min.) 2-600 MHz 5-500 MHz 

Small Signal Gain (Min.) 19.0dS IS.5d8 

Gain Flatness (Max.) ±.2dB ±.SdB 

Noise Figure (Max.) 3.6d8 .!l .O dS 

Power Output al , dB +11.0 dam + 10.0 d8m 
Compression (Min.) 

VSWR (Max.) Input/Output 1.5: 1 2.01 

DC Current (Max.) at 15 Volts 33mA 37 rnA 

·Musur~ in a SO-ohm , .,.$tam et +15 Vdc: Nominal. 

Typical Inter modulation Performance a t 25°C 

Second Order Harmonic Intercept Point . .... . . _ .......... . 
Second Order Two Tone Intercept Point .. ..... . ... ..... . . . 
Third Order Two Tone Intercept Point . .. . .. •• • . .. ...•. . . . 

Abs olute Maximum Ratings 

5·500 MHl 

17.5 dB 

±1.0 dB 

4.5dB 

+9.0 dSm 

2.0 1 

40 rnA 

46 dBm ITyp.) 

30 dSm (Typ.) 
24 dBm (Typ.) 

Storage Temperature ...... . ..........•• 0 0 ••••• • •••• ·62°C 10 +125°C 
Maximum Case Temperature. _ . ..... . .... •• •• . • . •• ......... . +100o

C 
Maximum DC Voltage .... . _ . ........... . .......... . .... _ +17 Volts 
Maximum Continuous RF Input Power . , .. .. ... ....... • .. . .. . . . 13 dBm 
Maximum Short Term RF Input Powor (1 Minute Max.) . ...•. . .. 100 MilI lWilllS 
Maximum Peak Power .... . . .. ........... . ....... • . . ...... . 5 Wan 

(3 p sec MaxJ 
"S" Series Burn-I n Temporatu re (Case) ..... . .. . .... • •• • ...... . . +l00°C 

Weight approximately 1.0 grams (0.04 oz,) 
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Typical Performance at 25°C 

Gain 

, 
'2

I
S' t ' ~' t 

• -• -" [7 ' - ~ ·'~·C ~ • I t 'C 

" , 

z 

~ , 

so 100 200 lOCI _00 500 600 100 

Noise FilP-He 

• 
w :l I • , 
£ 1 
w , 

~ , .. 
~ 
z 

fREQUENCY . MK. 

11 
200 JOII 400 SOD 600 70G 

fREQUENCy . ....... 

Typical Automatic Test Data 

Power Output" 

• 
• . . i--

II I ' 85 C V" ;... -, .-,- - ... --' "' .~ , • , 50 100 200 lOCI 400 500 500 7110 
FREOUENCY. MH. 

' ., I dB (O lin Comp,taion 

VSWR 

- -- Q.!:!!'UT -- -- .-
INP, T 

50 100 100 loa 400 500 500 100 
FREQUENCY . MHI 

Vee · +15 Vde Linear S·P.r.meten 

" 10"' ." .. ~. .. - .. ,. .. .. u •• t· ... ... ... -, ,. ~. .. ..: -. IU;~ b' u. ..~ I .; .... ,. , '.' It.t , .. ' . In ·U' t." ' ''' .... " I." ,,' , .. It . t , .. . ... , .... '. " ' 141 .... • .... ,, ' '.' .... ••• ','" .", 1. n . .. , •. .. . , ..... '.' ,,' It . • " .1 ' ,1" ' I n I , n . ,,, I." ., 
10 . .. ,., ' .. It. ' U . • I , n ' .... 1.n ," .... ... , .. , " ,,' I • . • If' .• ... " .,., t . n .. , .... ., ...... .., ,, ' " .1 " ... ..... . , .. I . IJ ". . ... .. " .... " , ,,' .... ..... ..,,. · Il • t . " '" .... ," ...... ... ,, ' .... . .... ' .1" . ,., . ... ... ' .n ... ...... ,., ,.' I' . , ..... ..u. ., .. ' .n .. ' .n ." ,,,,", , .. ,., .... ..... I .UI .,,, . ... .. I . n ." "',00 ,,' " , ,.,' " " , 1 .... , ,1> , .... .. ... , · n 

Intercept Point 

~!!II ,--.-..,..-,-,--.-..,..-c::"'" 
· ·"MmiB ;:; s 30 NO. QRQER TWO·TON 

u 

~ ro lRQ QRQER lW1l. ONE 

!: S SO 100 290 300 400 SOCI &110 100 
FREQUENCY· IItHI 

Reverse Isolation 

• 
~l' r-"""'F===F::=I:::l----r---r---' 

i::/r-+--, / f-t-// Hf~H 
~ , 
w • 

'" 

so 100 2tK1 300 400 ~ 600 100 
FREQUENCY· WHI 

.. , I. ~ 

• • UJ ." ,.'" ." . , u • .. 
1 . 1" .. 
I . II' · n ..... . " I . , ,. · n 
t , " , ... 
t . ,,. ' 11 ' I. ," . II I 

I,'" . ". •. n. ... 
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WJ-EA54 
10 TO 250 MHz 
TO-5 CASCADABLE AMPLIFIER 

• TWO STAG ES: 27 dB GA IN ITYP.I 
• LOWVSWR : 1.2 :1 ITYP.1 
• POWER EFF ICIENT : 5 VOLTS Vee@30 mA 
• COST EFF ICIENT : MINIMUM PARTS COUNT. 
• EXTRA SMA LL SIZE : TO-5 PACKAGE. 

Specifications * 

Characteristics Typical 
Guaranteed 

Ot> • sooe -54" - +85°C 

Frequency (Min.) 5-350MH1. 10 - 250 MHz 10 - 250 MHz 

Small Signal Gain (Min.) 27.0 dB 25 dB 24 dB 

Gain Flatness (Max.) t.7 dB ±1.0 dB ±1.2 dB 

Noise Figure (Milll.) 3.8 dB 4.5 dB 5.0 dB 

Power Output at 1 dB 5.0 dBm 4.0 dBm 2.0 dBm 
Compression (Min.) 

VSWR (Max.) Input/Output 1.2:1 1.7 : 1 1.8: 1 

DC Current (Max,) at 5 Volts 30 mA 33mA 36 rnA 

·Measured Irl a 5O-ohm syslI!m a t +5 Vde Nominal. 

Typical Intermodulation Performance at 2S"C 

Second Order Harmonic Intercept Point ..... . ........ . .... 33 dBm (Tvp.) 
Second Order Two Tone Intercept Point . ....... _ . _ • •. . .. . . 28 dBm (Typ.) 
Third Order Two Tone Intercept Point .. ... . • • . . . • • • • • . .. . 16 dBm (Typ.) 

Absolute Maximum Ratings 

Storage Temperature .. . . . . . .... . .. .. . . . . . . . • • • . .... _62°C to + 125° C 
Maximum Case Temperature . . .. . . . . .... .... • . • ••. ... . ... .... 125°C 
Maximum DC Voltage _ . _ . . . . . ............. .... . . ... .. .. . . 7 Vo l!s 
Maximum Continuous RF Input Power .. ... . .. . . . .. .. . . .. .. . .. +13 dBm 
Maximum Short Term RF Input Power 11 Minute M3X.l .. . . .. ... 50 Miiliwa t ls 
Maximum Peak Power . . . .. .... _ . . . . . . . . . . . . . . . . . . . . . . . .. 0.5 Watt 

13 jlscC Max.) 

'S' Series Burn-In Temperature (Case) .. .. ..... . . . ••. . . ..... . . ... 125°C 

Weight approxirna lCly 1.0 grams (0.04 07..) 
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Typical Performance at 2S"C 

Gain 

" • 
.:, i5 • o 

" 

• 
• 
•• 

•• 

• 

-
",.,;. ',-
.~ c.J 

-~ .~ r"~ c 

~. 

"" -s§'c II', 
100 1110 300 ~oo 5 .. 

FREOllWCY _ Mill 

Noise Figure 

•• • 
~ ~.O r:==!==:!:==t=::j="''*'''9 o 

1.' w.:---+.-+.-----,!co-+.--c~-,I 10 50 100 ioo lOll 400 50tJ 
FIIEOUWCY _ Mil, 

Typical Automatic Tes t Data 

Power Output-

" r--.---.--~~---r--, 

, l:::1f-;'-'i~r:1::"tf:'="='=Cl===:j ~ S.O I ... 
~ .85'CJ ..... -- ---r.--
5 4.11 1----1----+---+--+-+ =9 
o 
• 
~ J.o",-~·~-t· ~'---I~-Il---+-._-.l----i 

..... ...... 
,. w-~ __ -L __ ~~L--L __ ~ 

10 ~o 100 100 300 400 500 
f~£OLJ~ rJCV - MIII 

"II 1 dB G.iII1:Qm~'n'ion 

VSWR 

1. • 
IrIPJT"\. 

5 

1,,- -- 7 • --
OlilPUr J 

" , .. 10' , .. ... , .. 
FIIEQUEfI(Y _ MH. 

Vee ~ +5 Vde Linear S·Parametcrs 

r'[ ~ l"" ~~. .--; 1Il' ,~:~ UHU'ocY i l: ,:, Jl:! 
~ .. : '" ,,- " n~Z "~ 'i .. ~ "~; ~~" ~, ~. 

: .. e.,..Q -" Il.« 1: : a,BI " ... e.1<a -" .~ . ~g .- ~. ~B " , .. '. ' ., ~ :' .~ ••• B.l:'e -" N.7' " ~.o , " 1 ~ . iI I . ~ ., 28 . 3 10. 0 O.~~6 -" ;~ . U~ " ~.al , 
~t.1 lot ., B.5 ~u .e e. ~ 'l -" :t1. ~ ~ ." '.01 -, ,.e.' ,., ., U . ;> l~iI.iI O . ~ , ~ -., ~~. Co - ~, 1.01 " :!~.I ,., ., :a.1 1~~ . ~ '.~6' -" 1~.2' -" f.~1 -, 

:t~.1 , .. . , :1 .... ~~~.~ t.n. ·'Ol ..... ,~ -:. a.e, " 2:~.t 1. 1 :i ~~ .e . ~a .~ ~. 1 ~: -,N 2_ . ' . -.~ ~ . al i~ 1U. ' ,., lS . , )~~.11 0. 1!' · 111 ~,. : l -n ~ . Ol " l~D •• ,., ., ! ~. ~ ;~O . a ~. 1' ~ ' 1 ~1 1~. " -" D.M 

Intercept Point 

t .' • -~ 1 

~n 
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O. ~" 
0.1~ 1 
e .l )1 
Q.J" 
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WJ-EA54-2 
5TO 500 MHz 
TO-5 CASCADABLE AMPUFIER 

• TWO STAGE : 29.5d8 GAIN (TYP.) 
• MEDIUM OUTPUT POWER : 9.5d8m (TYP.) 
• COST EFFICIENT : MINIMUM PARTS COUNT 
• EXTRA SMAll SIZE: TO-5 PAC KAG E 

Specifications · 

Characteristics Typ . Guaranteed 
0° _ +50°C _54 0 

_ +8SoC 

Frequency (Mi n.) 3~600 MHz 5-500 MHz 5-500 MHz 

Small Signal Gain (Min.) 29.5 dB 28.5 dB 27.5 d B 

Gain Flatness {Max'! ±.4 dB ±.B dB ±LOdB 

Noise Figure (Mille) 4.5 dB 5.0 d B 5.5 dB 

Power Output al 1 dB 
Compression (Min.) 9.5 dBm 6.0 dBm 6.0 dBm 

VSWR (Max.) 

Inpu t 1.3 . 1 1.8 1 2.0 :1 
Outpu t 1.6:1 2.0 -' 2.1 :1 

DC Current (Max.) at +15 Volts 55 mA 59 mA 62 mA 

" Mca5ured In a 5O-ol'lm system al +15 Vdc Nominal. 

Typical Intermodula.ion Pe d ormance at 25°C 

Second Order Harmonic Intercept Point . . . . . . .... . . . .. ,3 8 d Bm (Typ.l 

Second QrdElf Two Tone Intercept Point ..... . ..• • .... . . . .. ,34 dBm (Typ.) 

Thi rd Order Two Tone Intercept Point . . .. . . ..• • . ..... .. ... 20 d Bm (TYP. I 

Absolute Maximum Ratings 

Storage Temperature . . . . . . . ..........• .•• .. . . .•. .. . -62 Q C to +1 25" C 

Maximum Case Temperature . .. .. . . . . .. .. ... . ..••.......... +IOOoe 
Maximum DC Voltage . . .. . . . . . _ . .. .... .. . .. . .. . . . ... . . .. + 17 Volts 

Maximum Continuous R F Input Power ..... . . .. . .. . . _ .• . . . .... + 12 dBm 

Maximum Short Term RF Input Power t1 Minute Max .' .. . . .• . . . . . 50 Mill iwaltS 

Maximum Peak Power . . . . . . . . . . . . . . . . .... ..... . .. . . . . 0 .5 Wan 
.......... ... . (3 psec M tl )(.) 

"S" Series Burn-In Temperatu re (Case) . .... . _ . . . .•. .• • . . . . _ . . . . + 100°C 

Weight approxima tely 1.0 gmlns (0.04 oz.) 
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O utl ine Drawings 

EA54-2 
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-VI,IJ-CA Dockage is not available for 
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Typical Performance at 2S"C 

Gain 

" 
, 

.~·c 

' I-- -~ , 
''',V j ~ ,. ,1S"C 

\011 100 200 JOO 400 !lOCI f,OO 100 

FHQU[NCY MH, 

Noise Fi" .. ue 

r:lllt llll l 
\011 100 200 JOO ~ oo ~oo 600 100 

FREQUENCY MM' 

Typical Automatic Tes t Data 

Power Output-

, 
, 
, 
, 

-

, 

."i, ~ - b' 
- -4 - --- -- ./ 
'25"( ':;.: ] - -.... - ,--

I 
5Il 100 ZOO ]00 ~oo s.oo 5DCI 700 

fAEQUU/CY Mil . 

' " 'liB Gw. CDmp'oWaft 

VSWR 

~ :lH-- f??h-EW 
5 5Il 100 200 300 ~oo !£'II 'OCI 100 

fREQUrNCY,,",H, 

V .. +15 Vdc 

" 
Linear S·Parameters 

"UHMty v . .. "'". ,~:~ n[O~[I.CY ." '" '" ~, ,. ,., 
" ."' ." ~,,, ." .. , ft~:; 

ioU " , " . 2'.2 " . &.~u ." :1." ... I.e~ 
:." ., . L' 21 . i :, I I.n' ." 2';." " D.IO 
, .• t " , ". 2' . , ~ . 1I O. ,I' .,. le. I: " ' .to 

II." " , ", : t. , W.o .. .,~ .,, ~ 11.n .. '.n 
~~ ... ,,' ", n. ' .~ .. ••••• ·1 ' , JI. " 

., '.10 
In.'' ,, ' ", lD. I IU •• .. ." ., .... 11.11 ·.2 D.n ;u ... " . , " l ••• : .... '.In ·1., 11.02 ... ..U 
In.'' " . , " Jt •• l • •.• ,.IH ·, i 2 ". >2 ." .... .n." ". . " 2'. , ..... 

I. '" . ", 11.21 .,. . ... 
.n.n " . .,' 2'. , ~ ... o I . " . ... n. " ·n, .... 
in." " . .,' .... « •.• I. Ie, ." 2 •• " 

.,,. 
t. " " .... " , ". 2t.l '".d .... , ". 'i.II -.74 t. " 

Intercept Point II r-.. ,~ J H.u~(llilt I--

Wi QR[T' 
• '-;lROQ ." I 

100 200 JOO ~EIll 500 60CI 100 

fA(QUElICY MH. 

In ."' ." .. , 
" I . U' ... 
" G. 2f2 ." • '.2" ." , 1.1I , ." , I. It, ... 
• t.' ,. ." 
" t.I>' ." 
" '.,n '~i 

" t. ,., -~i .. p ."1 • 1:2 

" t.l2I .", 
" .. '" I~~ 
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WJ-EAS4-3 
5T0300MHz 
TO-5 CASCADABLE AMPLIFIER 

• LOW NOISE: 2.7 dB ITVP.i 
• HIGH GAIN: 36.5 dB (TVP.i 
• LOW COST 
• SMALL SIZE: TO-5 

Specifications· 

Guaranteed l 

Characteristics Typical 0° - +SO°C _54°C _ +8SoC 

Frequency (Min,) 5-350 MHz 5-300 MHl 5-300 MHz 

Smal1 Signal Gain (Min.) 36.5 dB 35.0 dB 34.0 dB 

Gain Flatness (MilK.) fDA dB to.7 dB ±O.S dB 

Noise Figure (Max.) 2.7dB 3.6 dB 4.0 d8 

Power Output at 1 dB 
Compression (Min.) 9.0 dBrn 7.5 dBm 6.5dBm 

VSWR (Max,) 

Input 1.6:1 , .8: 1 1.9:1 
Ou tput 1.4:1 1.8 :1 , .9: 1 

DC Current (Max.) lit +15 Volts 33.0 rnA 36.0 rnA 37.0 mA 

"Measured in a SO-ohm system 3t +5 Vdc Nominal. 

Typica1lntel'modulation Performance at 25°C 
Second Order Harmonic Intercept Point ... . .......... .. .. 33.0 dBrn (Typ.) 

Second Order Two Tone Intercept Point .... . . •. .... . . .. .. 28.0 dBm (Typ.) 

Third Order Two Tone Intercept Point ...... _ .. ..• • . . _ . .. 20.0 dBm (TyP.) 

Absolute Maximum Rating8 
Storage Temperature. . . . . .. .. . .. . . . _ . _ •. • . _. _ . .. _621>C to+ 125°C 

MaKimum Case Temperatu re ... .... ..... __ . •. . _ . . ... ..... +125°C 

MaKimum DC Voltage ... .... .............. . .. . .. ... . .... +17 Volts 
Maximum Continuous A F Input Power .... . . .. ...... . ..... . . .. +13 d8rn 
Maximum Short Term RF Input Power (1 Minute Max.) .. ........ 100 Mill i\v.ltts 

Maximum Peak Power . ..... . ..... . ........... _ .. ..... .. . . 0.5 Watt 
.. _ ....... .. ...... ... ..... .. ... ... . ... . . . . . . (3 p sec Max.) 

"S" Series Burn-In Temperature (Case) .. .. . . . • _ . . . , , • . . . . . . 125°C 
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Outline Drawing 

EA54·3 

IIIUOISm'fS "R l m I r IC.n~ $ "" ' ~~ ''''EnIlSl 
, OC~ r 13 , U" lU5 0 TIIE IIWISESPEC'f 'EO 

Weight 
approximate ly 1.0 !Jmms (0.04 Ol. ) 

WJ·CA package is not available for 
TO-5's. 
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Typical Performance at 25°C 

Gain 

3 9 

-5~·C -, +25·C 1 
8 3 ----I""'" .- -\- ... , ·1\ 
1 co 3 .., 

I 
Z 3 
< 
'" 

6 

35 

34 

1-

II 

VSWR 

3.0 

2.5 

~ " -----. r--... ......... 

+85·C....I 
..... , ... 

Vee G +15 Vdc 
i 

lao 200 300 
FREQUENCY - MHz 

Vee = +15 Vde 

INPUT I'\. 

1.0 1'= >-c. . .,. - - --
·11 

OUT~UT-V' 
100 2110 300 

Power Output-

12 

e 1 1 
CD .., 
~ 10 
:::> 

"" S 
o 
c: 

f 1-+85·C 

L -- -
--I---

FREQUENCY - MHz 

- -..-~ 
+25°C---.-~ 8 

o 
"" -55°C-/' I 

Vee = +15 Vde 

II T I 6 

--
5 IUD 200 300 

FREQUENCY - MHz 

Oat 1 dB Gain Compression 

Intercept Point 

E 
CD 

~ 411 
.... z 

~ 

'" I', 
'\ 

400 

-. 
400 

.-

1--

400 

~ ~r==;~=t::~~~::~~~~~~ 
u 
::; 20r.. .... _ .... -~:u::=t---1-:...I_--+--t .... 
~ 

Gain 

36 

35 

./ I- -55°C 

'" .., 
34 

1 33 z 
< 
'" 3 2 

-- - '- .. ~ ~ ~ 
+25°C-- '''''''.l 

/1 
Vee G +12 Vde .85~C~ 

I 

3 01 
100 200 300 

FREQUENCY - MHz 

VSWR 

3.0 

2.5 
Vee • +12 Vde 

INP~T_ r--
~ 2.0 

1.5 .... -~- -- --~- -.7 --
II OUT~UT-

V 
1.0 

5 1110 200 300 
FREQUENCY - MHz 

Power Output-

e 
CD .., 

8 

1 

6 I .... 
:::> .... .... 
:::> 
o 

5._ 

::;4 
:: 
o 
"" 3 

2 

-
I 
5 

Vee G +12 Vdc 

+85°C, 

. .:. --
+25'C ..../" 

~- -- .- -- ., ---
-WCJ 

1110 200 3110 
FREQUENCY - MHz 

"at 1 dB Gain Compression 

I ntercept Point 

..... ~ 
~,.::: 

400 

---
4110 

.---
-

400 

Noise Figure vs. Frequency 

CD .., 

4.0 

3.& 

I 3.0 ... 
a: 
a:2.S 
..: 
!li 2.0 
o 
z 

1.5 

:::, ... 

II 

+12
IV, 

-. \ - - b' 
+15V...J 

1(10 200 3110 
FREQUENCY - MHz 

-.. 

400 
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Typical Automatic Test Data 

Vr:f: .. +12 Vdc V r:f: .. +16 Vdc 

FREOI/IIICY I/SVIl VIIWR IlAIII rRlQUEIIC'I VSWR VSWR IlAIIt 
11HZ III our DII 11HZ IN our DB 

1.0 2.2 2.8 31.7 1.0 2.8 2.5 34.1 
2.0 1.7 2.0 33.3 2.0 1.7 1.9 36.2 
5.0 1.5 1.4 34.0 5.0 1.3 1.5 37.0 

10.0 1.4 1.3 34.1 10.0 1.2 1.4 37.1 
50.0 1.4 1.2 34.0 50.0 1.1 1.3 37.1 

100.0 1.4 1.2 34.1 100.0 1.2 1.2 37.2 
150.0 1.4 1.2 34.0 150.0 1.3 1.2 37.1 
200.0 1.4 1.1 34.0 200.0 1.4 1.1 37.1 
250.0 1.4 1.1 33.7 250.0 1.4 1.1 36.8 
300.0 1.4 1.1 33.3 300.0 1.4 1.0 36.3 
:150.0 1.4 1.0 32.9 3SO.0 1.4 1.0 35.7 
400.0 1.4 1.0 32.3 400.0 1.4 1.1 34.9 

Linear S-Parameter. Linear S-Parameters 

rr~.n.)' 511 821 S12 SU Fr.qu.nc:y 1111 B21 B12 822 
11HZ MAC AND MAG AND MAG AND MAG AND 11HZ MAO AND MAO AND MAO ANG MAG AND 

1.0 0.377 -56 38.53 99 0.00 51 0.471 -41 1.0 0.469 -71 SO. 66 112 0.00 -6 0.433 -44 
2.0 0.271 -39 46.17 51 0.00 35 O.llO -48 2.0 0.253 -67 64.71 57 0.00 43 0.321 -44 
5.0 0.200 -25 49.96 20 0.00 5 0.182 -42 5.0 0.123 -64 70.55 22 0.00 15 0.195 -39 

10.0 0.180 -17 50.49 8 0.00 0 0.1l7 -31 10.0 0.078 -57 71.24 9 0.00 4 0.157 -27 
50.0 0.170 -23 50.38 -13 0.00 0 0.107 -17 50.0 0.064 -71 71.23 -13 0.00 2 0.125 -22 

100.0 0.171 -40 50.62 -29 0.00 2 0.096 -17 100.0 0.091 -94 72.06 -30 0.00 0 0.109 -25 
150.0 0.175 -56 50.13 -46 0.01 9 0.080 -28 150.0 0.133 -117 71.58 -48 0.00 7 0.087 -42 
200.0 0.178 -73 49.93 -6) 0.01 7 0.069 -32 200.0 0.159 -134 71.11 -65 0.00 10 0.062 -51 
2SO.0 0.173 -88 48.64 -79 0.01 15 0.049 -51 250.0 0.160 -151 69.19 -83 0.01 20 0.043 -83 
300.0 0.174 -102 46.46 -96 0.01 16 0.026 -51 300.0 0.174 -165 65.10 -101 0.01 :f2 0.013 -152 
3SO.0 0.163 -113 43.97 -112 0.01 15 0.01l -16 350.0 0.169 180 60.67 -118 0.01 22 0.021 125 
400.0 0.160 -128 41.08 -124 0.01 24 0.016 66 400.0 0.117 168 55.47 -130 0.01 28 0.043 102 
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WJ-KA41 
1 T04GHz 
CERAMIC AMPLIFIER 

• WIDE BANDWIDTH ; 1-4 GHz 
• MEDIUM OUTPUT LEVE l .; 12.0 dBm (TYP.) 
• LOW NOISE ; 4.0 dB (TYP.) 
• EXCEL LENT GAIN BLOCK 
• GaA, FET DESIGN 

Specifications · 

Guaranteed 

Characteristics Typical 0" - sooe _54" - +85" C 

Frequency 1M in.} 0.9-4.2 GHz 1-4 GHz 1-4 GHz 

Small Signal Gain (Min.) 8.5dB 7.0 dB 6.5dB 

Gain Flatness (Max.) ±O.4 dB ±O.7 dB ±O.9 dB 

Noise Figure (Max.) 4.0 d8 5.0dB 5.5dB 

Power Output at 1 dB 
12.0 dBm 11.0 dBm 10.5 dBm Compression (Min.) 

VSWR (Max.) 

Inpu t 1.6: 1 2. 1 :1 2.2:1 
Ou tput 1.4:1 2. 1:1 2.2:1 

DC Current (Max.) at +5 Volts 35mA 40 mA 42 rnA 

' Measured in II 5O-ohm system III +5 Vdc Nominal. 

Typical Intermodulation Performance a t 25°C 

Second Order Harmonic Intercept Point .... .... ... . . 
Second Order Two Tone Intercept Point . .. ...... .. . . 
Third Order Two Tone Intercept Point . . .. .. . . .• . . . .... 

Absolute Maximum Ratings 

Storage Tempcrature . . . . . . ... .. . . . . 

45 dBm (Typ. ) 

40 dBm (Typ.) 

25 dBm (TYI). ) 

Maximum Case Temperature . . .......... . ....... • . . .. . ....... 125°C 

Maximum DC Voltage . .. . . .... .. . .... . . . .... . ••.......... +6 Volts 

Maximum Continuous RF Input Power . ... . .. .. .. . . . • .... . . . .. +10 dBm 
Maximum Short Term RF Input (1 Minutll Max.) . . • , .... . ... •• , 50 Miltiwatts 

Maximum Peak Powllr . . . . . . . . ... . ... . . .. . .. . . , • . . . ... . .. 0.25 WaH 

(3 ~sec Max.) 

"S" Series Burn·)n Temperature (Case) . . . ..... .. . .• • .. .. .. . .... . 125°C 

Weight approxi mately 1.7 grams (0.06 oz.) 
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Outline Drawings 

KA41 

0."" 
(19.3)) 

I 

RF1N 

0."" 
09.JJl 

DC alAS 
PROOUCT 
LASEUNG 

fJI'" 
f\F D.52\) 
OUT 113211 

• I 
L: ~ L RF GROUND UNUSED (4) PlACES 

O~ PIN 
10.15) 0.520 
MAX. -(13.21) 

I I-n~ b-1 , 1 
ola, / 
(152) L RF GROUND 

(BOnOM) 

[0.110 
(2.79) 

~1!'.EllSIO"S ~A[ IN ' NCH!S !Ullllo.l ( U IIS' 
• ~~ e'l. UM I.$S OTIlE""" (.l' SM;~"!{D 
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Typical Pedormance at 25°C 

Gain 

CD ... 

10 

9 

~ 8 
« 
o 

A 

~ 

-5~·C, 
~-v,-t--, 

+as"c) 
] 

-- -- ---.- ~-~ 1-- -- .-
+2S;CJ 

6 0.8 1.0 1.5 2.0 2.5 3.0 3.5 4.0 42 
FREQUENCY - GHz 

Noise Figure 

!::H3 I I I I II 
~ 0.8 1.0 2.0 3.0 4.0 4.2 

FREOlJ,ENCY • GHI 

Power Output-

~13.0 . 
~ 120 1-1.....,:S.'c:.h.L:+--+-==-=r-::::..:..+ ... 
:> 

'" 0: 11.0 
w 
~ 
Ii! 10.0 L.._L-.....IL----IL----I_.....l_.....l_.....l.....l 

0.8 1.0 2.0 3.0 

FREOUENCY· GHz 

Oat 1 dB Gain Compression 

VSWR 

3.0: 1 
2.5: 

a: 
~ 
> 

1.5: 

f', 
I \ 

\ INPUT) 

~, --1--- " .... 

4.042 

... .. 
~--11\ ........ 

IlO~TPUT IV 
1.0: 0.8 1.0 1.5 2.0 2.5 3.0 3.5 4.0 42 

Intercept Point 

£ 
~ 50 ... z 

FREQUENCY - GHz 

~ 40 ~--~--~:=+--,~~-H~~~~~ 
~ ... 
~ 30 1---1---1--+--11--+--+--1--1 ... ... 
~ 

1.0 2.0 3.0 4.0 4.2 

FREQUENCY· GHz 

Typical Automatic Test Data 

Vcc= +5 Vdc 

FREClUEHCY VSWR VSWR CAIN FREQUEHCY Y5WR Y5WR CIlIH 
"Hz IN OUT DB "Hz IN GUT DB 

000.11 2.4 1.5 7.11 2608.11 1.6 1.4 B.68 
gOO.O 2.0 1.2 7.g0 27a8.11 1.6 1.4 8.71 

1101.0 1.7 1.1 8.27 2eoe.8 1.6 1.4 8.73 
1101. a 1.5 1.1 B.52 2900.0 1.6 1.4 8.75 
1200.0 1.4 1.2 9.61 3000.0 1.6 1.4 B.74 
1311a.8 1.4 1.2 8.67 311111.0 1.6 1.4 9.73 
1408.8 1.4 1.2 8.67 3208.' 1.7 1.5 8.74 
1500.0 1.4 1.3 8.65 3388.0 1.7 1.5 8.73 
168a.0 1.5 1.3 8.64 34110.11 1.7 1.5 8.71 
HOO.O 1.5 1.3 8.64 35eO.II 1.7 1.5 8.71 
1888.0 1.6 1.3 8.63 36eO.0 1.7 1.5 8.72 
1900.0 1.6 1.3 8.61 3708.0 1.7 1.5 8.71 
2eae.II 1.6 1.3 0.68 3808.0 1.6 1.5 8.711 
2188.8 1.6 1.3 8.62 39'"." 1.6 1.5 8.71 
2200.0 1.6 1.3 8.64 48aO.0 1.6 1.5 8.69 
230a.0 t.6 1.4 8.63 411111.11 1.6 1.5 8.69 
2488.8 1.6 1.4 8.65 421111.11 1.6 1.5 8.68 
2508.0 1.6 1.4 8.68 

Linear S·Parameters 

FREQUENCY 511 621 512 522 
"HZ "RIO AHC ""10 AHG ""10 ANG "AG ANC 

800.0 .418 48 2.267 -153 .136 40 .195 29 

II 91111.0 .326 2& 2.482 -176 .146 19 .104 -9 
1000.0 .255 2 2.592 165 .149 1 .061 -66 
1100. a .201 -21 2.666 148 .158 -14 .066 -123 
121111.0 .173 -46 2.695 132 .149 -28 .085 -152 
13oa.a .1611 -69 2.71S 118 .148 -41 .11111 -169 
1488.0 .163 -90 2.713 184 .146 -53 .107 180 
1S80.0 .177 -123 2.707 91 .144 -64 .112 173 
1600.11 .192 -137 2.7114 79 .142 -74 .115 168 
1700.0 .284 -149 2.704 67 .14e -84 .128 164 
180e.0 .218 -1S9 2.701 56 .138 -93 .124 161 
1900.0 .229 -169 2.694 45 .137 -103 .130 1S8 
28eO.8 .235 -178 2.693 34 .135 -111 .132 ISS 
2108.8 .242 173 2.697 24 .133 -128 .1411 1S8 
2280.11 .245 163 2.705 13 .132 -129 .145 146 
2388.0 .245 152 2.701 2 .138 -137 .1~1 141 
241111.0 .245 142 2.788 -8 .130 -146 .157 136 
2~811.8 .24~ 138 2.717 -19 .128 -154 .162 138 
2680.8 .243 119 2.717 -29 .127 -162 .167 125 
27ell.8 .241 187 2.727 -39 .126 -170 .171 119 
2888.0 .241 " 2.733 -49 .125 -179 .174 114 
29118.8 .248 83 2.737 -68 .124 174 .177 188 
31198.8 .243 70 2.737 -78 .123 166 .188 182 
31e8:11 .244 58 2.733 -so .122 158 .182 96 
3280.0 .246 46 2.734 -98 .121 158 .184 98 
33ell.1I .249 34 2.731 -loa .128 142 .185 84 
34ell.1I .2511 22 2.727 -Ill .118 135 .186 7B 
3588.8 .249 11 2.725 -128 .117 127 .185 72 
36118.0 .248 -1 2.7311 -130 .117 119 .187 66 
37118.8 .247 -13 2.726 -148 .116 III .186 611 
381111.' .244 -26 2.721 -158 .114 104 .186 53 
3908.8 .239 -39 2.725 -"0 .113 96 .187 47 
41100.0 .235 -52 2.719 -178 .112 118 .187 48 
4188.8 .233 -66 2.719 188 .111 81 .187 33 
42811.11 .231 -81 2.717 1711 .111 73 .187 26 
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WJ-KA41-1 
1 T04 GHz 
CERAMIC AMPLIFIER 

• WIDE BANDWIDTH : 1-4 GHz 
• HIGH OUTPUT POWER : +19 dBm (TVP. ) 
• LOW NOISE : 3.0 dB (TVP.) 
• HIGH TH IRD ORDER INTERCEPT PO INT : 30 dBm 

Specifications· Outline Drawings 

Charactoristic$ Typ . 
Guaran teed 

0° _ SOce _54° C _ +85° C 

Frequency (Min.) .8-4.2 GHz 1-4 GHI 1-4 GHI 

Small Signal Gain (Min.) 8.5 dB 7.5dB 7.adS 

Gain Flatness (Max.) ±.3dB 1.7 dB ±'1.0 dB 

Noise Figur e (Max.) 4 ,0 cIB 4 8 dB 5.3 dB 

Power Output at 1 dB 
Compression (Min.) 19dBm 17.0dBm 16.5 dBm 

VSWR (Max.) 
Input 1.71 2.0 :1 2.1 1 

Output 1,4 -, 2.0 :1 2.1 I 

DC Current (Max .) at +12 Volts 70 rnA 77 rnA 79 lilA 

'Mea~ur ed In" 50-0"," ~y s r em ot +12 Vdc Nominal. 

Typical Intennodulation Perfo ...... oce at 25°C 
Second Ord er Harmonic Intercept Point .. . . .. .. ........... 319 dBm tTyp.) 

Second Order Two Tone Intercept Point ....... . ........... . 43 dBm ITyp.) 

Third Orde r Two Tone Intercep t Point . . .. . .. .. .. ••••...... 30 dBrn (TvP.) 

Absolute Maximum Ratings 
Storage Temperature .............. ... •• • . • ••. . ..... _62°C lo+ 125°C 

Maximum Case Temperature . ...... . .. . . . •.. .. ..... .. . .. 0 ••• + 125°C 

Maximum DC Voltage 0 •••• • 0 •• 0 •• 0 • 0 ••• • •• 0 • •• •• •• ••• 0 • 0 . 13 Volts 

Maximum Continuous RF Input Power 0 •••• 0. 0 •••• • • •• •• 0 • 0 ••• +14 dBm 

Maximum Short Term RF Intput Power 11 Minute Max .) . .. . . 00.0.50 Milliwatts 

Maximum Peak Power 0 0 • • •• • • •• • 0 •• • 0 • • • •• • •• •••• 0 •• 0 • • • 0.25 Walt 

• ••• • • • • • • 0 • 0 ••••• • ••••• 0 • 0 •• •• ••• • • • •• • ••• 0 •• 0 • t3pst!(. Muxo) 

"S" Se ri es BUrn·ln Temperature tCasel . . .. . . .... 0 • • • • • • • • • • 125
0 

C 

Weight approx imatelY 1.7 grams to.06 oz.) 
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KA4 1-' 
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DC !lIAS 

UNUSED 
0«6 PIN 
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(1,52) - RFGllOUND 

(80nOM) 

PROOUCI 
l.AB£UllG 
AREA 

L OllO 
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Typic:al Performance at 25°C 

Gain 

10 

!gg 
I 

z 
~8 

i"'" 
i""" ... 

_S4
b:! -- -

-- !---

..... - -- ---- ... .,-
~ 

"-I --1--, ...... -..... 
t8Sr" +2rC.J 

7 O.B 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.2 
FREQUENCY - GHz 

Noise Figure 

'" 5.0 r-r----..,----"T"""---""T"" .... .., · w 
~ 4.0 t-t----t----+---+-I 

~ r-."" 
l:l 3.0 t-r~~!:!!!Ii---;;;;;;4;;:::;::::~;;f 
25 
z 2.0 ....... '--__ ---'-___ ...... ___ .L.......I 

O.B 1.0 2.0 3.0 4.04.2 

FREQUENCY - GHz 

Power Output-

21 
E 

'" ... · 20 .... 
=> 
Q. .... 19 => 
0 
a: 
w 18 == 0 
Q. 

17 
0.81.0 2.0 3.0 4.0 4.2 

FREQUENCY - GHz 

"all dB Gain Compmsion 

VSWR 

2.5:11"'""""""T--r---r---.r--........ --,--.,...-......., 

a: 
~ 2.0:11--t--,F--t-~4od'--~-h~+---l 
> 

3.5 4.0 4.2 

Intercept Point 

60 
£ ... 2ND HARMONIC""'ol 

~ .... .,-' 1\ - .Joe ~ 
• 50 -~ 

25 
Q. 40 

100- I:-~· -I- --~-
1--

~ 
w 
<.> 
ffi 30 .... 
z 

20 
0.81.0 

'-2ND ORDER 

"\..:3RO OrDER 

2.0 3.0 

FREQUENCY - GHz 

.... 

4.0 4.2 

Typical Automatic Test Data 

Vee = +12 Vde 

FREClUENCY YSWR VSIoIR CAIH FREQUENCy YSWR YSIoIR CAIN 
11Hz IH OUT DB 11Hz IH OUT DB 

800.0 1.4 1.2 8.3S 2600.0 I.S 1.2 8.77 
900.0 1.2 1.1 8.se 2700.0 I.S 1.2 8.81 

1000.0 1.2 1.1 8.64 2800.0 I.S 1.2 8.84 

1100.0 1.3 1.2 8.66 2900.0 1.4 1.2 8.86 

1200.0 1.3 1.2 8.64 3000.0 1.4 1.2 8.89 
1l00.0 1.4 1.2 8.62 3190.0 1.4 1.2 8.91 
1400.0 1.5 1.2 8.59 3200.0 I.' 1.2 8.92 

"00.0 I.S 1.2 8.S7 3300.0 1.4 1.2 e.94 
16eo.0 I.S 1.1 8.S8 3400.0 1.4 1.2 B.9S 
1700.0 1.6 1.1 8.S8 3S90.8 1.4 1.2 8.96 
IBOO.O 1.6 1.1 B.S9 3608.0 1.4 1.3 8.99 
1908.0 1.6 1.1 8.61 3700.0 1.4 1.3 8.ge 
2080.0 1.6 1.1 e.62 3800.0 1.4 1.3 B.98 
2100.0 1.6 1.1 8.64 3900.0 I.S 1.3 8.98 
2200.0 1.6 1.1 8.67 4009.9 1.6 1.3 8.95 
2300.0 1.6 1.1 8.66 4180.0 1.6 1.3 8.93 
2400.0 1.6 1.2 8.70 4200.0 1.7 1.4 8.88 
2500.0 I.S 1.2 8.74 

Linear S-Parameten 

FREOUEIlCV SII 521 512 522 
MH:! rlAG AIle MAG ANe I1Ae Aile I1AG AHe 

800.0 .174 8 2.614 -180 .1S4 22 .076 39 

II 900.0 .100 -40 2.68' 160 .1S8 2 .03. 95 
1000.0 .091 -94 2.70' 144 .1S8 -14 .063 121 
1100.0 .115 -In 2.7\1 129 .157 -28 .084 liS 
1200.0 .143 -147 2.704 116 .1S6 -41 .093 le3 
1300.0 .16S -160 2.698 103 • IS' -52 .e94 90 
1400.0 .184 -169 2.688 91 .1'2 -63 .089 7S 
"00.0 .199 -178 2.683 79 .159 -74 .079 59 
1600.0 .213 17~ 2.684 .HI .149 -84 .070 41 
1700.0 .22' 1';9 2.68' S7 .148 -94 .060 21 
1800.0 .232 163 2.690 4'; .146 -103 .053 -2 
1900.0 .237 157 2.694 36 .144 -113 .049 -28 
2000.0 .236 ISO 2.697 26 .143 -122 .05. -51 
~lOO.O .237 145 2.703 15 .141 -130 .057 -71 
2200.0 .235 136 2.713 5 .140 -139 .062 -87 
2300.0 .229 128 2.7\1 -S .138 -148 .067 -101 
2400.0 .:22 119 2.723 -IS .13, -156 .072 -114 
2'00.0 .~l' 108 2.737 -26 .135 -\66 .076 -124 
2l:iOO.O .297 98 2.74' -36 .134 -174 .081 -134 
2700.0 .199 86 2.75. -46 .132 178 .984 -142 
2800.9 .I~O 73 2.767 -56 .132 169 .087 -149 
2900.0 .183 60 2.71' -66 .130 160 .090 -ISS 
3000.0 .171 46 2.782 -76 .128 152 .092 -161 
3100.0 .171 30 2.790 -86 .126 143 .09' -\66 
320e.O .168 " 2.792 -96 .124 13~ .098 -\71 
noo.o .163 -I 2.799 -1O'; .122 127 .101 -175 
3400.0 .161 -17 2.801 -II'; .120 118 .104 -180 
3'00.0 .160 -34 2.806 -126 .118 109 .109 In 
3600.0 .162 -'2 2.815 -136 .116 101 .115 172 
3700.0 .170 -7, 2.812 -147 .113 93 .120 168 
3800.0 .181 -89 2.812 -1'7 • III 8' .126 \63 
3900.0 • \97 -10'; 2. BII -167 .108 76 .133 1S8 
4000.0 .217 -l~l 2.803 -178 .106 68 .I 39 1S3 
4100.0 .243 -138 2.794 172 .I OJ 59 .145 148 
4200.0 .271 -152 2.781 162 .100 '2 .150 142 
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WJ-KA43 
1.0 TO 4.0 GHz 
CERAMIC AMPLIFIER 

• ULTRA·WIDE BANDWIDTH : 1-4 GHz 
• HIGH GAIN 21 dB (TYP.) 
• LOW NOISE: 4.5 dB (TYP.) 
• MEDIUM OUTPUT POWER: 11 .5dBm (TVP.) 
• GaA, FET DESIGN 

Specifications · 

Guaranteed 
Characteristics Typical 0° _50oe _54° C _ +8Sc C 

Frequency (Min.) 0.8-4.0 GHz 1.0-4.0 GHz 1.0-4.0 GHz 

Small Signal Gain (Min.) 21.0 dB ' 9.5dB IS.OdS 

Gain Flatness (Max.) ±O.7 dB ±O.9 dB ± 1.2 dB 

Noise Figure (Max.) 4.5d8 5.3 dB 5.8 dB 

Power Output at 1 dB 
Compression (Min.) 11.5 dBm to.5 dBm 9.5 dBm 

VSWR (Max.) 
Inpul 1.7: 1 2. 1" 2.3: 1 
Output 1.7: 1 2.1: 1 2.3:1 

DC Current (Max.) at +5 Volts 115mA 140 rnA 150 rnA 

· Measured In It 50-ohm svst(!m DI '1-5 Vdc NDmlnnl. 

Typical IntermoduJation Performance at 25°C 
Second Order Harmonic Intercept Point .•.. . •............. 35 dBm (Typ.) 

Second Order Two Tone Intercept Point . . ................. 3 1 dBm (Typ.) 

Third Order Two Tone Intercept Point . 22 dBm (Typ.1 

Absolute Maximum Ratings 
Storage Temperature .... ... .. ......... .• •... . ...... _65°C to +125°C 
Maximum Case Temperature ........... . . • ............ . ... ... 125°C 
Maximum DC Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. +6 Vol ls 
Maximum Continuous AF Input Power . ... .. ... .............. .. +7 dBm 
Maximum Short Term RF Input Power (1 Minute Max.) .... ... . . 100 Milliwatts 

Maximum Peak Power . ........... . .. ...... .... .. . ... .. .. 0.25 Wall 
(3 JJsec Max.) 

"S" Series Burn·ln Temperature (Case) . .... . . .... .. • ......... 125°C 

Weight approximate ly 1.7 grams (0.06 07.,) 
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Outline Drawings 
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Typical Performance at 25°C 

Gain 

2 

2 

6 

S 

... 2 .., 4 
-S4°C, ..... /-..... 

:!:2 
< 

3 

CI 22 

~--' 

1 ........ 

...... -- +2SoC, 

+BS·C-,. 

t---r-J. 1----

-----

1----

1.5 2.0 2.5 3.0 
FREQUENCY - GHz 

3.5 

Noise Figure 

4.0 

i :1 I --I 1 
1.0 2.0 3.0 4.0 

FREQUENCY - GHz 

Power Output* 

e 
'" .... . 
I-
=> 
A-
I-
=> 
0 

= ... 
3 
0 
0-

14 

13 

12 

Il 
1.0 2.0 3.0 

FREQUENCY - GHz 

Oat 1 dB Gain Compression 

VSWR 

2.0 

OUT~UT, 
= 

~, ~1.S 
> -,~rrJ 

-". -'- I~PUT ' .. ... .... ~ ...... 
1.01.0 1.5 2.0 2.5 3.0 

FREQUENCY - GHz 

Intercept Point 

FREOUENCY - GHz 

3.5 

4.0 

4.0 

Typical Automatic Test Data 

Vcc =+5 Vdc 

FREQUENCY YSWR YS~R COAIN FREQUENCY "SIIR YSWR COAIN 
"Hz IN OUT DB "Hz IN OUT DB 

BIlIl.II 1.2 1.5 22.29 2688.1l 1.5 1.6 22.85 
91l0.0 1.1 1.6 22.46 2701l.0 1.4 1.6 22.88 

1800.0 1.9 1.6 22.41 2880.1l 1.4 1.5 22.91 
1100.0 1.9 1.6 22.43 2990.0 1.3 1.' 22.94 
12011.11 1.1 I.' 22.38 3088.0 1.2 I.' 22.91 
13BII.1I 1.1 1.6 22.37 31BO.0 1.2 I.' 22.92 
1400.0 1.2 1.6 22.37. 3200.1) 1.1 1.6 22.85 
HIOO.1l 1.2 1.6 22.41 3308.111 1.1 1.6 22.82 
161118.0 1.2 1.6 22.46 341118.0 1.1 1.6 22.78 
1780.0 1.3 1.6 22.48 3'00.0 1.2 1.6 22.76 
1800.11 1.3 1.6 22.47 36110.11 1.2 1.6 22.7' 
191111.0 1.4 1.6 22.49 37110.11 1.2 1.6 22.7' 
21100.0 1.4 1.6 22." 311'0.0 1.2 1.6 22.78 
2188.0 1.5 1.6 22.611 3900.' 1.3 1.6 22.911 
22BO.' 1.5 1.6 22.6' 411811.8 1.3 1.6 22.97 
2368.' 1.5 1.6 22.71 4188.8 1.3 1.6 23.eS 
24B8.' 1.6 1.6 22.74 4288.8 1.3 1.5 23.15 
2'1110.8 1.5 1.6 22.82 

Linear S-Parameters 

FREQUEKCY SII 521 SI2 522 

"HZ nAG IIKCO "'IG AKC "AC ANe "AG AHG 

seO.8 .8915 93 13.022 -157 .083 172 .216 -87 
980.0 .832 92 13.279 163 . on 116 .238 -89 

1000.0 .818 74 13.2111 130 .884 31 .237 -95 
11118.8 .828 22 13.232 I ell .884 -8 .222 -1I11l 
128111.0 .032 -3' 13.1'3 73 .1183 6 .2lS -182 
1300.11 .1l53 -56 13.143 4B .81l4 -23 .216 -183 
1488.8 .872 -70 13.136 23 .ee2 -46 .221 -10' 
ISIIIl.1l .886 -77 13.202 -8 .884 -73 .224 -18<;1 
1611111.8 .099 -85 13.273 -23 .082 -141 .228 -113 
1700.0 .121 -91 13.389 -45 .803 -127 .230 -117 
ISOO.1l .143 -98 13.2915 -66 .lIe4 -1117 .237 -122 
1980.9 .UIIl -10' 13.32' -87 .11111 -110 .239 -126 
2111l0.11 .180 -112 13.41l' -108 .881 -138 .239 -129 
21oe.8 .199 -119 13.493 -129 .883 -142 .236 -134 
2208.1l .2111 -129 13.'66 -149 .882 -179 .237 -139 
231l8.8 .215 -138 13.667 -169 .1183 "3 .234 -143 
2408.8 .216 -148 13.715 178 .002 73 .231 -147 
2500.0 .21l6 -160 13.832 "" .01l2 71 .221 -"I 
2600.8 .199 -171 13.876 130 .8ea -22 .218 -"5 
27811.11 .174 177 13.929 III .884 87 .~16 -1'8 
2880.0 .15' 164 13.988 91 .802 137 .212 -162 
2900.8 .127 "" 14.028 71 .883 9 .212 -165 
300'.8 .899 132 13.987 '2 .801 189 .212 -168 
31110.8 .87' 189 13.989 32 .801 187 .214 -178 
3200.8 .8n 76 13.891 13 a.1l1l8 66 .221 -173 
330e.8 .051 38 13.842 -7 .8e4 -16 .228 -178 
3408.0 .8U 8 13.772 -25 .8114 -61 .225 177 
3500.8 .072 -211 13.735 -44 .a82 -7<;1 .228 171 
361le.e .884 -38 13.747 -63 .883 -, .228 166 
37118.8 .1.3 -56 13.736 -82 .8114 -13 .222 160 
38118.8 .187 -68 13.779 -lei •• 01 47 .228 ISS 
3908.11 .123 -82 13.972 -128 .003 -8l! .222 149 
48118.8 .128 -94 14.07' -139 .81l2 39 .228 141 
4108.0 .136 -184 14.21l7 -158 .885 -80 .221 133 
4208.8 .134 -113 14.368 . -178 .884 -103 .211l 127 
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WJ-KA45 
1 T04GHz 
CERAMIC AMPLIFIER 

• ULTRA WIDE BANDWIDTH: 1-4 GHz 
• HIGH GAIN : 17.5dB (TYP.I 
• LOW NOISE : 4.5 dB {TYP.I 
• HIGH OUTPUT POWER : 19.0 dBm (TYP .) 
• GaAs FET DESIGN 

Specifications · 

Guaranteed 
Characteristics Typical 0° _ so"e _54c C - +8S" C 

Frequency (M in.) 1-4 GHz: 1-4 GHz 1-4 GHz 

Small Signal Gain (Min .) 17.5d8 16.5dB 15.5dB 

Gain Flatness (Max.) ±O.6 dB 10.8 dB 11.0 dB 

Noise Figure (Max.J 

4.SdB 5.5d8 G.OdS 

Power Output at 1 dB 
Compression (Min .) 19.0 darn 18.0 dBm 17.0 dBln 

VSWR (Max.) 

Input 1.8: 1 2.1: 1 2.2:1 
OUtput 1.8: 1 2.1 : 1 2.2:1 

DC Cu rrent (Ma x.) ilt +15 Volts 120 mA 125mA 130mA 

'Men~u red In a 50-ohm $Y$lem >1\ +15 VOO; NomJr'l ul. 

Typical Intermodulation Performance at 2 5 °C 
Second Order Harmonic Intercept Point ... . 45 d e m (Typ.) 

Second Order Two Tone Intercept Point .......... .. .. .... .. 40 dBm (Typ.) 

Third Order Two Tone Intercept Point . .. .. __ . _ .•..• • __ . . 30 dBrn (Typ. ) 

Absolute Maximum Ratings 
Storage Temperature .. .. .. . . . ... . .. .. __ . ..• .• .... . . _65°C to +125°C 

Maximum Case Temperature ........ . .... . ............ + 100
o
C 

Maximum DC Voltage ............ ... ... . ................ +16 Volts 

Maxim um Continu ous RF Input Power .. ..... . _ . . .. _ ............ 7 dBm 

Maximum Short Term RF Input Power (1 Minute Max. ), ......... 100 Milliwatts 

Maximum Peak Power . . . . . . . . . . . . .. .. . . . ........ .. .... 0.25 Watt 

3 JJsec Max.) 

"S" Series Burn-In Temperature (Case) .............. __ . . .. _ .... +100°C 

Weight approx im(nely 1.7 grams (0.06 01. .) 
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Typical Pedormance at 25°C 

Gain 

... 
20 

19 

~ 18 
z 
<17 
1:1 

16 

~ 
~,' 

-54" ;, 

-1-.1---
_f. 

+2S"CJ 

.- -
-'- ...... 

...... 1-., ... -~ 
+8S"C-' 

...... .... 
150.8 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.2 

FREOUENCY - GHz 

Noise Figure 

CD 5.0 r----.--.,---,,.----.--.,----, ... 
i 4.0 r'-""1;;;;;;::t:::t:::=+=:::l:=:l 
~ 3.0 1---+--+--+--4--1----1 
~ 
c 
z 2.0 L-...... L----IL....----&_--I._--I._--' 

1.0 2.0 3.0 4.0 
FREQUENCY - GHz 

Power Output· 

23.0 r----r-"'T""--r--.,---r-..., 

18.01-----"'--'--..L..----'---'--.... 
1.0 2.0 3.0 4.0 

FREQUENCY - GHz 
Oat 1 dB Gain Compression 

VSWR 

2.0 

INPJT-~ -.. , 
:;, K .. . ' ]~ 

........ --. 
~-

'" ~1.5 
> 

, OUlPUT 

1.° U 1.0 1.5 2.0 2.5 3.0 3.S 4.0 4.2 
FREOUENCY - GHz 

Intercept Point 

&i 2ND HARMONIC 
";' 60.0 I---+--+--~_ .... _ .... I-----I 
Iz 
~~~~.-~~~-+-~--~~~ 
Ii: 
w 
~ 40.0 .-=--+-+ 
w 
I
Z - 30.0 -=.:=:..==-;;;;",,;;;J.....;,---'_ ........ _ .... 

1.0 2.0 3.0 4.0 
FREQUENCY - GHz 

Typical Automatic Test Data 

Vee = +15 Vdc 

FREQUENCY YSIIR YSIIR GAIN 
11Hz IH our De 

81111.8 1.5 1.2 15.95 
1000.8 1.3 1.3 17.71 
1200.0 1.1 1.4 17.85 
1408.8 1.1 1.4 17.94 
16118.8 1.3 1.4 17.9\ 
1888.8 1.5 1.4 17.92 
281111.0 1.7 1.4 17.95 
22811.8 I.' 1.4 Ie.n 
2408.8 1.7 1.4 18.13 
261111.11 1.6 1.4 19.27 
281111.11 1.4 1.3 19.32 
31101).0 1.3 1.3 18.41 
3201).e 1.2 1.2 18.38 
34011.0 1.3 1.2 18.22 
3600.8 1.3 1.2 18.06 
3808.8 1.4 1.2 17.82 
40eO.1I 1.4 1.2 17.57 
421111.0 1.4 1.2 17.15 

Linear S-Parameters 

FREQUENCY SII 521 512 522 
"HZ NAG Alfe IIAe Alfe !'lAG Alfe IUle Alfe 

880.0 .198 55 6.276 103 .813 159 .887 27 
1888.0 .143 -69 7.681 36 .814 181 .124 -28 
1208.8 .058 -116 7.812 -6 .016 66 .163 -56 
1480.0 .844 -32 7.898 -39 .815 41 .178 -79 
1600.0 .\39 -44 7.864 -68 .816 26 .188 -96 
180e.0 .216 -64 7.873 -93 .014 12 .179 -112 
2080.0 .265 -85 7.981 -IU' .813 -7 .176 -127 
2208.8 .282 -125 7.978 -139 .813 -19 .173 -148 
2488.8 .268 -147 8.865 -161 .011 -38 0165 -154 
2688.8 .236 -173 8.197 176 .012 -41 .152 -166 
2888.0 .178 164 8.241 154 .818 -54 .138 -177 
3808.0 .117 125 8.324 132 .oe9 -73 .I~I 176 
3288.0 .875 53 8.297 109 .8117 -80 .107 172 
340e.0 .117 -6 8.147 87 .006 -99 .894 171 
36011.0 • \34 -42 7.998 65 .1107 -108 .884 178 
3880.0 .149 -74 7.784 42 .007 -\32 .,)78 -178 
4000.0 .183 -97 7.556 18 .oes -166 .087 -169 
4280.0 .165 -118 7.280 -6 ."'1iI4 -174 .Iee -167 
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WJ-KA48 
1.0 TO 4.0 GHz 
CERAMIC AMPLIFIER 

• ULTRAWIDE BANDWIDTH: 1-4 GHz 
• HIGH OUTPUT POWER: 24.5 dBm (TYP.) 
• MED IUM GAIN: 16.0 dB (TYP.) 
• GaA' FET AMPLI FI ER 
• KA48-1 12VMODELWITHSAME RF SPECS 

Specifications ~ 

Choracteristics Typical 
Guaranteed 

0° _ +50"C _54" - +8S"C 

Frequ ency (M in.) .8-4.2 GHz 1,0-4.0 GHz 1.0-4.0 GHz 

Small Signal Gain (M in.) 16.0d8 t 4.5 dB 14.DdB 

Gain F latness (Max.) fA dB ±.7dS ±.adS 

Noisll Figure (Malt,) 5.5 dB 7.QdS 7.5dB 

Power Output at 1 dB 
24.0 dB rn Compression (Min.) 22 .5dBm 2 1.5 dBm 

VSWA (Max,) 

Input 1.7: 1 2.0:1 2.2: \ 
Output 1.5: 1 1.8:1 2.0;1 

DC Current (Max.) at 15 Volts 225 rnA 235 mA 245 mA 

• Measured in a SO·ohm system at +15 Vdc Nominal. 

Typical Intermodulation Performance at 25"C 

Second O rder Harmon ic Intercept Po int 

Second Order Two Tone Intercept Point . .... 

Third Order Two Tone Intercept Point 

Absolute Maximum Ratings 

Storage Temperature. _ ... 

, . .. ... .. .. +49 dBm !Typ.) 
........... +44 dBm (Typ.) 

. •.•..... . . +33 dam iTyp.l 

. . _ . _ _ __ . .. . .. -62"Cto+ 125"C 

Maximum Case Temperature . . . . . . . . . ......•........... . . +BSQC 

Maximum DC Voltage . . ... .... ......... . .... . . . .. ... ..... +16 Volts 

Maximum Continuous RF Input Power .. ... . .. . . .. •• . . . . . ...... +17 dam 

Max imum Short Term RF Powe r t 1 Minute Max.! .. _ . •• • ........ lOa Milliwatls 

Maximum Peak Power ... • . •..••. . .. .. _ •.••••• % 'Nan 
. •• • .. .. . .... (3 ,usee Max.) 

"S" Series Burn-In Temperature {Casel .. . ... . . • . •.... . ....... . +8S
c

C 

Weight approx imately 1.7 groms (0.06 oz.) 

278 
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Typical Performance at 25°C 

Gain 

18.0 I"'"T-""T"-~=-.-......,r----T'-""" 
CD ... 
~'6.o t:t+~~~~~:':~=+~ 
< 
<.:I 

14.0 L...I._...1....---'_~_'-----'-_~ 
.B 1.0 

Noise Figure 
CD ... 

2.0 3.0 4.0 4.2 

FREQUENCY - GHz 

~ 7.0 ,...,r---r--.,.--... - ...... -"""T-"""T--. 

'"' ;:) 

~ 5.0 Ioiij~:-:I!!""""~~"'*:;:::T"---T....:...:;+-t 

~ 3.0 Vc~ +1~dc7 
z .81.0 2.0 3.0 

FREQUENCY· GHz 

Power Output· 

Vcc=+15Vd~ 

5 24.0 ... ... 
;:) 

~22.0 

~20.0 

~ 

.81.0 

, 
Vcc' r2 Vdr 

2.0 3.0 
FREQUENCY - GHz 

FREQUENCY - GHz 

Oat 1 dB Goin Compression 

VSWR 

2.0 
II: 

~1.D 

.81.0 2.0 3.0 

FREQUENCY - GHz 

Intercept Point 

E 60 .., ... , ... z 
5 ... 
IL 
w 
Co) 

'"' w ... 
~ 

50 

~~ 
40 

~ 

30 

20 
0.81.0 

'" '\ 

~ 
2ND ~ARMDNIC 

L -10""" 

1L2ND ORDER 

3RD ~RDERI 

2.0 3.0 

FREQUENCY - GHz 

4.0 4.2 

4.04.2 

4.04.2 

~ 

..... 

4.0 4.2 

Typical Automatic Test Data 

Vcc:::: +15 Vdc 

FREQUENCY VSWR VSI-lR CAlli F~£QUEMCY VSW~ Vr.WfI CAlli 
11Hz IN OUT DB "HZ 1M OUT DS 

800.0 1.6 1.1 16.87 258e.O I •• 1.3 16 •• 5 
geO.0 loS 1.2 16.69 260e.8 I .• 1.3 16 •• 1 

101le.8 I •• 1.2 16.57 2780. e 1.3 I •• 16.36 
1I1l0.e I •• 1.2 1 ••• 5 2000.0 1.3 I •• 16.32 
1200.0 1.3 1.3 16 •• 3 2900.0 1.2 I •• 16.27 
1l08.0 1.3 1.3 16.44 301la.8 1.2 1.4 16.21 
1408.8 1.2 I •• 16 •• ' 318i1.a 1.2 I.' 16.17 
1588.0 1.2 1.4 16.51 3208.iI 1.2 1.5 16.12 
1600.0 1.2 I.. 16.57 3398.8 1.2 1.5 16.99 
1700.0 1.3 I.. 16.61 3480.8 1.3 1.5 16.06 
1888.0 1.3 I •• 16.U 3500.8 1.3 1.5 16.05 
1908.8 1.4 1.4 16.62 36e8.e 1.4 loS 16.8. 
2i10il.e I •• 1.3 16.62 3798.8 1.5 1.5 16.06 
2100.0 I.' 1.3 16.59 308a.8 I.' I.' 16.e9 
2208.8 I.' 1.3 16.57 3900.8 1.6 I.' 16.12 
2388.0 I.' 1.3 16.51 ~881l.0 1.6 1.4 16.18 
2.00.0 I.' 1.3 16.47 41e8.1l 1.7 1.4 16.23 

42i1i1.0 1.7 1.4 16.29 

Linear S·Parameters 

FREQUENCY 911 521 512 S22 
"HZ IIAC ANe IIAe; ANC IIAe; ANe IIAe ANe 

800.1'1 .227 -89 ~.972 7 .0311 69 .841 142 
90il.0 .198 -151 6.820 -28 .029 35 .874 147 

1000.8 .175 -177 6.736 -56 .828 12 .086 148 
1180.8 . .,9 168 6.645 -81l .027 -10 .102 149 
1200.0 .1l9 168 6.UI -182 .827 -28 .122 145 
1300.0 .118 .,7 6.634 -123 .826 -4' .141 137 
1400.0 .099 162 6.672 -143 .025 -61 .156 126 
.,00.8 .087 IU 6.693 -163 .02. -76 .164 113 
1600.0 .1l94 176 6.736 170 .824 -91 .168 99 
1780.1) .112 -176 6.767 159 .823 -18' 0167 85 
1888.0 .137 -175 6.1n l41 .8Z • -119 .161 69 
noo.o .159 -178 6.no 123 '''~ot -133 .153 53 
2000.0 .176 l7a 6.775 185 .021 -146 .145 33 
2188.8 .191 178 .. 754 Of .028 -159 .138 14 
2200.8 .197 161 ... 734 78 .019 -171 .136 -5 
2388.0 .195 "8 .0;.692 52 .1118 175 .134 -23 
2498.8 .189 148 6.662 35 .817 163 .135 -42 
2500.0 .177 127 6.648 17 .816 152 .141'1 -59 
2608.8 0160 II .. '.611 I .1116 139 .14' -75 
270a.0 .139 97 5.578 -15 .1l14 127 .154 -9a 
2800.8 .116 78 6.1150 -:13 .81. 116 .16. -103 
29811.0 .1196 5. 15.589 -118 .8n 183 0173 -116 
3oaa.8 .eao 25 6.468 -67 .1112 93 .182 -129 
3100.0 .07. -18 6.436 -83 .1112 84 .189 -148 
3288.8 .011 -45 6.480 -lIe .811 75 .195 -152 
3380.0 .095 -76 6.375 -IU .811 62 .199 -163 
3480.a .116 -188 4·353 -133 .8111 51 .281 -174 
3511a.0 . !a" -121 6.344 -149 .1I11l 43 .282 175 
360a.1I .lo, -138 41.341 -166 .a1l9 35 .2Be 164 
3788.1l .186 -155 ';358 177 .009 21 .197 154 
3811e.1I .287 -179 6.374 ". .8119 II 0193 143 
398a.1I .229 17' 6.396 1.2 .1180 I .188 132 
4800.11 .244 161 6.441 125 .1188 -a .182 121 
41811.8 .256 147 6 •• 77 107 .089 -19 .176 199 
42811.8 .262 133 6.527 e. • 089 -3 • 016' 97 
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Typical Automatic Test Data 

Vee = +12 Vde 

FREOUEUCY IISI4R VS~R GR'II FREQUEHCY VSUR VSUR Cf\IN 
"Hz 'II OUT DB "HZ IN OUT DB 

aeo.o I.S l.~ 17.21 2S00.0 I.S I.S 1 ... 98 
900.0 1.4 1.3 16.97 2680.0 1.4 1.6 I';." 

1000.0 1.4 1.3 1';.83 2700.0 1.4 1.6 1';.04 
1100.0 1.4 1.3 15.73 2800.0 1.3 1.6 16.76 
12eo.o 1.3 1.4 16.74 2900.0 1.3 1.6 16.67 
1300.0 1.3 1.4 1';.7'; 3080.0 1.2 1.6 1';.S7 
1400.0 1.2 I. , 16.8. lIOO.1I 1.2 1.7 16.'8 
ISOO.O 1.2 I.'; 16.91 3200.0 1.2 1.7 16.37 
1600.0 1.2 t.' 16.98 3300.11 1.2 1.7 16.28 
1700.0 1.2 1.6 17.86 3480.0 1.2 1.7 16.18 
18011.0 1.3 1.6 17 .. 1l lson.O 1.3 1.7 16.11 
1900.0 I •• I.'; 17.14 3600.0 1.4 1.7 \I;. os 
2000.0 1.4 I.'; 17.IS 3780.0 1.4 1.7 16.00 
2100.0 I.S 1.6 17.IS 3880.11 I.S 1.7 IS.98 
2200.0 I.S I •• 17.12 3geo.0 1.6 1.7 IS. 96 
2300.0 I.S I.S 17.06 4000.0 1.7 1.7' IS. 99 
:"00.0 I.S I.S 17.02 4100.11 1.7 1.7 16.80 

4200.8 1.7 1.6 16.87 

Linear S-Parameten 
FPEOUENCV SII 521 $12 822 

~HZ MftC RUC MAC RHC MAC RNG MAC RIIC 

800.0 .287 -186 7.2'0 S .02& 67 .092 IS7 
900.0 .182 -1'6 7.0~;: -~9 IO:!' 3S .119 IS0 

1000.0 .173 178 6.94' -, .. .026 13 .129 148 
1100.0 .ISS 162 6.866 -80 .02' -7 .143 146 
1200.0 .138 1'3 6.871 -181 .024 -2' .1';2 H2 
1300.0 .1lb 14e 6.886 -122 .023 -39 .182 13' 
1400.0 .o,s 1'2 6.948 -142 .023 -,4 .282 12' 
1'00.0 .0811 159 7.007 162 .02: -70 .217 114 
1600.0 .082 17' 7.0" 179 .022 -83 .226 1112 
11110.0 .099 -173 7.127 161 .022 -98 .231 89 
1800.0 .12' -169 ;0.168 143 .022 -III .231 7' 
1900.0 .1'0 ... U'2 ;0.196 12. .021 -123 .229 61 
2000.0 .171 -176 ?20!' 106 .021 -1301 .223 ~~ 

~IOO.O .190 In ?20!. sa .020 -I.e .219 28 
~20~. ~ .199 109 ".180 70 .020 -1.1 .21& 12 
~300. <) .202 1'8 7.131 '2 .918 -173 .21. -4 
~400.0 .199 H7 7.095 35 .018 17. .212 -19 
~~oo.o .191 135 7.060 17 .017 161 .213 -34 
~600.0 .176 122 7.1>0. I) It'l7 151 .216 -49 
~700.0 .1'7 107 6.94" -17 .016 138 .221 -04 
2800.0 .134 8~ 6.889 -33 .O" 127 .228 -79 
2~00. 0 .114: 6$ 6.81l -50 .Olll 110 .235 -'1 
)000.0 .092 43 0.7'38 -67 .014 107 .242 -104 
)100.0 .079 II <:.665 -84 .014 96 .2" -116 
)~OO.O .0;0;0 '~6 6.'8~ 101 .013 86 .2'. -128 
)300.0 .086 -00 6.'14 -117 .012 75 .258 -100 
HOO.O .105 -89 0.441 -13. .012 63 .262 -151 
)'00.0 .128 -112 6 .. 387 -150 .013 '3 .26. -162 
l.OO.O .1'3 -I )2 <:.349 -10" .. 012 41 .264 -1;"3 
3700.0 .178 -1'9 6.308 177 .013 )I .263 177 
)800.0 .203 -165 6.293 1';0 .012 22 .262 166 
)900. I) .22a ISO 6.280 143 .011 II .268 1'5 
4000.0 .24.s 165 6.300 126 .Ol~ 3 .256 144 
4100.0 .262 150 6.311 108 .012 -I~ .2~2 13~ 

4~OO. 0 .27j 135 6.36(' 91 .oa2 -~;; .245 120 
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WJ-KA53 
1.0 TO 5.0 GHz 
CERAMIC AMPLIFIER 

• ULTRA WIDE BANDWIDTH: 1-5 GHz 
• HIGH GAIN = 21 dB ITYP ) 
• MEDIUM OUTPUT POWER +11.5 dBm ITYP.) 
• LOW NOISE : 4.5 dB ITYP.) 
• GaAs FET DESIGN 

Specificat'ioDS · 

Gu aranteed 
Characteristics Typical 0° _ 50G e 

Frequency (Min.) 0.8-5.0 GH~ 1.0-5.0 GHz 

Small Signal Gain IMin.' 21.0dB 19.5d8 

Gain Flatness (Max.! ±O.l dB ±O.9 dS 

Noise Figure (Milx.) <1.5 dB 5.3 dB 

Power Output at 1 dB 
Compression (M in.) 11.5dBm 1O.5dBm 

VSWR (Max.) 
Input 1.7: 1 2.1: 1 
Output 1.7: 1 2.1: 1 

DC Current (Max,) at +5 Volts 11 5mA 140mA 

· Measured In a SO·ohm SV~lem 0\ +5 Vdc Nomlnol. 

Typical Inter modulation Performance at 2 SoC 

Second Order Harmonic Intercept Po int .. ... . . . . . .. . .. . . . 
Second Order Two Tone Intercept Point .. .. .. .. • .• • • •• _ . .. . 
Third Order Two Tone Intercept Point 

Absolute MaKimum Ratings 

_54° C - +8So C 

1.0-5.0 GHz 

18.0 dB 

±12 dB 

5.8 dB 

9.5 dBm 

2.3: 1 
2.3: I 

150 mA 

35 d8m ITvP.) 
3 1 d Brn (Typ. ) 

22 d8m (Typ.l 

Storage T emperature . ........... . ........ . .••... . ... -G4"C to +125"C 
Maximum Case Temperature . .. . .. . .. . , . ..... . • , . . .. .. . . .. .. . +125°C 
Maximum DC Voltage . . . . . . . . . . . . . . . . . . . .. .... . .. +6 Volts 

Maximum Continuou s RF Input Powe r . . . .. . . ... .... . • • . .. ..... . +7 dBm 
Maximum Short Term RF Input Power (1 Minute Max.) ... . . .... 100 MWiwatls 

Maximum Peak Power ... . .. ... .. . ..... . . . .. .... .. ........ 0.25 Watt 
(3 /-I sec Max.) 

"S" Series Burn· ln Temperature (Case) .... . ... .. • .... . .. .. . . .. 125°C 

Weight approxi rnately 1.7 grams (0.06 07..) 
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Outline Drawings 

KA53 

UNUSED 
O.COO PIN 
jO 15) 0.520 
MAX. - (13.21)-

I I i 

tr~ L Ollo 
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Typical Performance at 25°C 

Gain 

... 

26 

25 

24 

"i' 23 
z 
;( 22 
<:) 

21 

20 

.. "" _ ... 

...... ---

-54·C., I-

-' 
, ... -T 1', 

,-+25°C -- .---..-_ ... -- -~ .-
+85°C.) 

~1» U ~ U ~ U U U ~ 
FREQUENCY - GHz 

Noise Figure 

FREQUENCY - GHl 

Power Output· 

£14.0 .., 

i13.0 ... 
::> 
~12.0 

r·~5·C 

" -l!::'",.....iOoo /. 

/"_54°C 
.-. 17 

..... -. 
+8SOC..J 

I 

.--, .~ 

~11.0 
1.0 2.0 3.0 

FREQUENCY - GHl 
4.0 5.0 

°al I dB Gain Compression 

VSWR 

2.0 

II: 

IrOUTPUT 

~1. 
> 

5 
.~ r, .. )-K " ~ ...... 

",,-' 
INfUT- --

1.01.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 
FREQUENCY - GHz 

Intercept Point 

45 

E ... 40 ... . ... 
2: 
Q 
Go 

Ii: 
30 w 

U 

VYND HARMONIC 
~ -........ 

....... ....... .., 
"". ........... 

II: 
w ... 
:5 

20 

~ "\.. -
;I' \..~RD ORDER 

\..2NIDRDj"-

2 3 
FREQUENCY - GHI 

Typical Automatic Test Data 

Vcc=+5 Vdc 

FREQUEHCY YSIIR YSWR C;RIH 
"Hz IH OUT DB 

800.0 1.2 1.6 22.33 
1008.8 1.0 1.6 22.47 
1200.0 1.1 1.6 22.41 
148B.B 1.1 1.6 22.42 
1680.0 I.~ 1.6 22.47 
1008.8 1.3 1.6 22.53 
28ee.8 1.4 1.6 22.59 
22SII.0 1.5 1.6 22.69 
2400.0 1.6 1.6 22.75 
260e.0 1.5 1.6 22.86 
2000.0 1.4 1.5 22.93 
3ella.a 1.2 1.6 22.96 
3200.e 1.1 1.5 22.88 
34BO.O 1.1 1.6 22.81 
3680.11 1.2 1.6 22.79 
3808.8 1.3 1.6 22.ee 
40ae.o 1.3 1.6 22.98 
42110.8 1.3 1.5 23.15 
4400.0 1.3 1.5 23.21 
4680.0 1.4 1.4 23.1i13 
4000.0 1.5 1.3 22.87 
seoe.o 1.6 1.2 22.77 
528a.o 1.8 1.1 22.79 

Linear S-Parameten 

FREQUEIICY 511 521 512 522 
"HZ "RC; RHC; nRC RHC "RC; RIIC; nRC RHC 

800.8 .093 93 13.875 -156 .805 171 .217 -87 
1080.8 .023 83 13.291 130 .004 36 .235 -94 
120B.0 .031 -20 13.191 73 .802 18 .218 -192 
1400.8 .068 -61 13.218 23 .003 -\I .218 -195 
16B0.0 .099 -86 13.296 -23 .oes -181 .228 -114 
1880.0 .140 -98 13.384 -66 .a03 -132 .234 -121 
2089.0 .181 -\13 13.471 -Ioe .aa2 -las .242 -129 
22ee.e .289 -138 13.688 -149 .8U 176 .232 -139 
2490.0 .210 -149 13.727 178 .B1I2 169 .229 -147 
2608.8 .196 -171 13.985 1311 • ellS 157 .2211 -ISS 
2808.8 ;152 16. 14.813 91 a.eea 17e .211 -161 
3Il9B.0 .897 133 14.855 51 .eal 37 .216 -166 
320e.e .e58 77 13.9311 12 .8112 151 .214 -175 
3490.0 .1lS1l 4 13.824 -26 .eB3 3 .226 177 
3G811.0 .002 -41 13.794 -u .B81 -47 .225 167 
3808.8 .114 -" 13.8B4 -101 .083 -7B .224 ISS 
4~00.0 .132 -94 14.093 -139 .8a2 -46 .225 142 
4288.11 .139 -114 14.3711 -178 .081 -\I .212 126 
44110.9 .144 -127 14.476 141 .882 -87 .189 106 
468e.II .157 -133 14.176 11111 .B81 147 .16B 86 
48BD.0 .211B -148 13.917 59 .liIe3 -173 .126 57 
'080.11 .243 -1112 13.762 \9 .1183 -181 .8eo 18 
5200.11 .279 -163 13.784 -23 .8111 153 .B.8 -48 
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WJ-KA61 
2T06GHz 
CERAMIC AMPLIFIER 

• WIDE BANDWIDTH : 2-6 GHz 
• MEDIUM OUTPUT LEVEL : 12.0 dBm ITYP.I 
• LOW NOISE : 3.5 dB ITYP.I 
• EXCELLENT GAIN BLOCK 
• GaA' FET DESIGN 

Specifications" 

Guaranteed 
Characteristics Tvpical 0" -sooe _540 

_ +8So C 

frequency (Min.) 1.8-6.2 GHz 2-6 GHz 2-6 GHz 

Small Signal Gain IMin.) 7.5d8 6.5dB 6.0d8 

Gain Flatness (Malt.) fDA dB ±O.7 dB ±o,e dB 

Noise Figu re (Max.) 3.5 dB 4.5 d8 5.0 dB 

Power Output at 1 dB 
Compression 1M in.) 12.0 dBrn 10.5 dBm 10.0 dBrn 

VSWR (Max ,) 

Input 1.7: 1 2.1 :1 2.2 :1 
Output 1.4 :1 2.1 :1 2.2 :1 

DC Current (Max .) at +5 Vo lts 35 mA 40 rnA 42mA 

'Mea~ured in') SO-ohm synem.II.5 Vde Nominal. 

Typical Intermodulation Performance at 25°C 

Second Order Harmonic Intercept Point . ... .. . .. .. ... . ... , .42 dBrn (Typ.l 

Second Order Two Tone Intercept Point ... ....•• •.. . .. ..... 37 dBm (TY!J.) 
Third Order Two Tone Intercept Point ... . ....••• ... •...... 26 dBm (Typ I 

Absolute Ma~imum Ratings 
Storage Temperature .......... .. . .. . . . . ........ _6it e to + 125°C 

Maximum Case Temperature . . .. . .. . ....... . .............. 125°C 

Maximum DC Voltage .......... . ........... . . _ . .. . .... ... 6 Volts 

Maximum Continuous RF Input Power ... . ... _ . . . . . . . . . . ... +10 d BII! 

Maximum Sho rt Term RF Input Power (1 Minute Max.) .. . ..... .. . 20 Milliwaus 

Maximum Peak Power . . . . . . . . . . . . . . . . ...... .. .... . . .. 0.5 Watt 

. .. ... ... ... ..... • ... .. .. . .................... . 13 j.Jsec Max I 
"S" Series Burn ·ln Temperature (Casel . .. . . ... . .... .. .... ... 12SoC 
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Outline Drawing 

KA61 

.•• 
l 

Ill " [I' ~11l115 ~~~ III II :CI!fS (I.I IU.IM( l(IISl 
I IXIS I III UUlCSSO, ,, [II" 'S£ SI'£Cln[o 

Weight 
approximately 1.7 grams (0.06 02.) 
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Typical Perfor .... nce at 25°C 

Gain 

9.0 
-WC "\ ,. ... 10-

-.. r-- ,... 
",'" - - -- -- - ;-::: -~ to 

z 

+2 'cJ 
\1WC 

~1.0 

6.0 
1.8 2.0 3.0 4.0 5.0 6.D 6.2 

FREQUENCY - GH. 

Noise Figure 

E~==== II =:=111 =:=1 HJ 
1.8 2.0 3.0 

Power Output· 

~13.o .. 
=> 
~12.0 

ill.O 
-----
-~- ~ 

4.0 
FREQUENCY. GHI 

+I!S'C ... 
~ - -

5.0 

1 
+2S'C 

- ~- K!S5'C I 
1J2.D 3.0 4.0 

FREQUENCy - GHI 
5.0 

• at 1 dB Gain Compression 

VSWR 

1.82.D 3.0 4.0 

FREQUENCY - GHI 

5.0 

Intercept Point 

60 

~50 .. 
S4D 
Go 

2NO HARUONIC" 

")00. -.....10-; .. - -. - -

6.D 6.2 

r- ... 
~-

........ t 
6.062 

6.0 6.2 

~> .. 
L: :::30 -. - ~ .... ~ HOORDER 
II: 

~ 20 
- 1.8 2.D 3.0 

'-3RO ORDER 

4.0 
FREQUENCY - GHI 

5.0 
-.... 

6.0 6.2 

Typical Auto __ tic Test Data 

Vcc= +5 Vdc 

FREouEUCv vsw~ Y~~F<- r.AI" 
"Hz It. OUT O~ 

1000.0 I.~ 1.3 '. ,~ 
:000.0 I.~ 1.2 ;".60 
:~oo. 0 1.6 1.;: ;0.1$2 
:0400.0 1.6 I.. ,. '9 
:~oo.o 1.7 I.Z ;" . .): 
:600.0 1.6 I.~ :-.c>o 
3000.0 1.7 1.3 ;".'5'} 

3200.0 I. , 1.3 '.'l 
3400.0 1.& 1.3 ;"'."~ 
3~OO. 0 1. :- 1.3 7. )~ 
3800.0 1.7 1.3 7. )" 
4000.0 1.7 1.3 7. '0 
":00.0 1.6 I.. :"'.'8 
· ... 00.0 I.' I.. ;".,,: 
4rS'hJ.O I.' I .• '.63 
4000.0 I.' I.' '.'~ 
'000.0 I.~ I.' :".67 
'200.0 I.' 1.4 '." "00.0 1.6 I.' i.63 
'600.0 1.7 1.4 ;".6) 

'800.0 1.6 1.4 7.80 
6000.0 I.' I.~ '. '9 
6:00.0 1.0 1.6 , .ll 

Linear S-Parameters 

f J"EOUEUCY SII S:'I $12- $";: 
tlHZ MAG titlG nAG AtlG "AG AUG MAG iUlI" 

l~'hJ.lI .t~o -1 .... .19'!. l~" • 153 -~) .110 <~ 
~OOO.(J .~O' -Ii;" • "00 III .H~ -)~ .10) )$ 

~~oo. " .230 171 .-1"" H .1"" - 3'~ .0<'3 6 
.>'00.'; • ~3i , .. • )9;' •• .H: • .. 7 .08B -,;, .. 
~I$OO.O .. ~: 1~:" ."0" ~. .1"1 -~t: .0'?0 -~. 
~aoo. " .z .... 108 • 3~~ ~: • D8 -~ .. .10l -:",,:. 
30"1,).0 .~51 8. • )Q"; " .129 -7J .1104 -~'~ 

):nl).O • .25~· ~. .381 )~ .12" -:"7 .131 -1113 
3"(1).~ •• i"':'. :-4 .3~O z':' .1~1 -8~ .139 -136 
)-;·00.0 .~j"O ';0 • 3)~ H .U9 -$~ .1"Z -1":-
),;00.(1 • ~60 ,; .-n-;. • .n., -16 .1"5 -1'58 
"00(\.(\ .~~I -Ie · l~: -. .11-1 -10) .1"~ -1(:-
"~OO.0 .;~~ -~$ .)'H -., . III -10, .liO -I :"Z 
.UOO.~ .:'0l3: -.. ~ ."0''' -:. ~ .n) -II) .161 1:";-
",o0.0 .;0) -i~ ."0" "1 .11'" -1:-1 .1~'" 1:"0 
":h)O.C • IS!- -B~· • 3~~· -!oJ .11l -111 .1056 HI 
'5000,(1 .I"~ -Ill ."1:" -6(, .10" -I :.<' .11$0 I!·' 
~~ll"'. 0 • ~1(1 -I:'-S .38'; -t:O .101 -14" .155 U~ 

'5~I)O. " • :3':'- -1'),': • "ot" "H .104 -10;.0 .153 Dti 
~ •••• ,,), (1 • ~!.~ -I~I ... "';- , 10;" .10"; -J'!>:" • 1~2 1:""; 
~' .• 101. U ..... ' -I"" • 4~.~· -I .... .109 -It.-. .182 10<;10 
It I'."' .• ' · 1"" -I-h) .""H -H~ .11; I" .~1" ,. 
0;-.,,,1 ... ...... -,.1;" • )~I -1-:" .10" I~' • ':'3!. )4 
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WJ-KA62 
2T06GHz 
CERAMIC AMPLIFIER 

• ULTRA WI DE BANDWIDTH 
• MEDIUM GAIN BLOCK: 15dB 
• MEDIUM OUTPUT POWER: +12.5 dBm (TYP.) 
• GOOD NOISE FIGURE: 4.0 dB (TYP.) 
• LOW CURRENT DRAIN: 65 mA (TYP.! 

Specifications ' 

Characteristic Typical GU3nmteed 
0 0 

_ +50"C 

Frequency (Min.) 1.8-6.2 GHz 2-6 GHz 

Small Signal Gain (Min.) 15.0 dB 13.0 dB 

Gain Flatness (Max.) ±,4 dB ±.8 dB 

Noise Figure (Max ,) 4.0d8 5.0d8 

Power Output at 1 dB 
12.5 dam Compression (Min.) 10.5 dBm 

VSWR (Max.) 
Inpu t 1.6:1 2.1 1 
Ou tput 1.5: 1 2.1 1 

DC Current (Max .) at +5 Volts 65 mA 72 rnA 

• Mea,uted in a 50.()hm syslem I.It +5 Vdc Nominal. 

Typical Intermodulation Performance at 25°C 

Seco nd Order Harmonic Intercept Point .. . 

Second Order Two Tone Intercept Point ................. . 
Third Order Two Tone Intercept Point 

Absolute Maximum Ratings 

-54" _ +8S"C 

2-6 GHz 

12.5dB 

± l.1 dB 

5.5d8 

10.0 d8m 

2.2:1 
2.2:1 

74 mA 

40 dSm (Typ.) 

35 dBm !Typ.) 
.25 dBm {Typ.) 

Storage Temperature ........ . .....•..... . " ... _62°C to 125°C 

MaKimum Case Temperature . . .. .. . • • . ....... . ....... + 125°C 

Maximum DC Voltage ........... . ... . ............ . ........ 6 Volts 

Maximum Continuous RF Input Power .... ............. . • . .. . .. +7 dBm 

Max imum Short Term RF Input Power!1 Minute Max.1. ........... MllIiv·.'alts 

Maximum Peak Power . . ... .. . ...... ... . . ........ .. .. . 0.25 Watts 

.. . . . ... ....... . ... . ...... _ . ...... . _ . _ .. !3 psec Max.) 

" S" Series Burn· ln Temperatura !Case) _ ......... •• . .. .•....... . . 125°C 

Weight appro ximately 1.7 lIff1ms (0.06 01.. ) 
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Outline Drawings 
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-8~)-1 
~ __ --l _ _ D_ca"IA. 7. h 
ol AFIN, 1----, ~ RF 0520 
(19.30) • J' OUl ]1321) 

I L__ . I 
-L- ---J-- ,JJ ~ l.RF GROUND 

UNUSED (4) PlACES 
0.1Xll PlN 
(0.15) 0.520 
MAX. (1321) 

I 

r-:-r~ {I .~ iRF GAOUtlO 
(BOnDM) 

i 
LO. IIO 

(2.79) 

m"'(N ~HmS"'RE I.~ INOIf S IMI LL""ETEUI 
~.QOS I 131 U ~ Lt5S OTt« ~""S( ~(C' FI( O 
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Typical Performance at 25°C 

Gain 

11,0 

" • 
I. 

/ • <="T-
• " 

" • 1.1 2.C ••• 

Noise Figure 

• I -!~~ t 
I . .J 

- 1 -- -., . \." · r· 'l~'t 'Toe i-- -
•• 

Tfl l ,QU[Ner· Gil ' 
•• 

I fi lii ~ 
Power Output-

• 

•• 
~fttQU(NCY· '", 

.. 

J . -.~ . ·a!i' t .' k • -
• 
• 

- ~lC 1\ ·lI't -. 
"" " .. 

FREQU( .~CY · GH, 

'., 1 ~8 Glin Com~,euion 

VSWR 

• 
• - -. , 1 ·~7T ... 
• I '-OIlIl'UI , 
'" " 

. .. 

, 

.. 

-
. 

..." 

Intercept Point 

Typical Automatic 

vee = +5 Vdc 

F~tOUtHCY VS~R vsw~ 

'" '" '"' 
1&011.0 ,., '. ' 2QOO . 0 '-' ,., 
2 ~ IlQ.1I , .. ,., 
~ < g·O.1I ,. , ,., 
noo.1I ,.. ,., 
2800 . 11 ,., , .. 
nu.& , .. ,., 
3209.0 

,.. ,., 
1400 . 0 ,.. , ., 
neD. II I . • ' 

.., 
3eaO.8 ,.. ,. , 
<OliO. ° , .. ,.. 

linear S' Parameters 

~HaU(~CY ,,, 
""; "~~ A", 

1800.a . Ut -1~9 
~eoo.e .200 -I ll! 
:20e.O .2'2 _I l' 
: _00.0 .2'0 -1411 
2600.0 .262 - "2 
2000.0 . 2," -177 
~OOO.O . 2" " . nOIl.o • 23 _ " . 3 '00.0 .2 17 '" ~~OO . O · 1~ 9 " 3600.0 • 119 " ' 000.0 .1~ ~ " _~eo.o •• 15 " " 00 . 0 • 11 T 

, 
' 500 . \) .1l9'l -:c) 
0 800 . 0 .as, - .. 3 
,o00.0 .u_ - 101 
~~O\).O .12 3 -Il? 
,_eo.\) • 1~0 . '" ~ 
'ClIO. a .179 -1 0 9 
'800 . 0 .2" _ 1,1 
/ioeo.o .21 2 -15 1 
6200.0 · 201 . ,,-

Test Data 

CAIH fR<OU[~ty ~'IIR VS~R '~IN .. "H~ '" '" "' 
" . .11 <:00. 11 ,.. ,. . ".01 
1<." H OO , g ,. , '-' ".06 
1 •• 8' .,ell.o 1.2 I.~ ".18 
" .e. .uo.e ,., ,., ".1iI 
IS. I . · 'OU.O .., ,. , 

". '2 
l'.lt '~ee.o , .. '-' 1'.18 ,'.)3 '400.8 , .. 1".' I<.H 
".Ja '''0.0 ,.. , .. 10.19 
1'.'0 'IIU.II '.' '-' 14. 1 . 
".21 5000.0 ,., 14.n 
",11 UaG.1I ,. , ,., ' 4 , 1) 
".11 

,,, 
'" '" '" ." nile ""' '" ""' 

5. I" -1" .820 ." • a'13 -." 
'.11~ '" .020 _, ,0 .882 -170 

'.'2_ '" .0 1' 'Il' · liP ", ,.,,' ", .019 -151 · 0'9 ". 
'.1H .. .018 - 16'1 . 828 '" ,.ao, " . 017 '" .ou -114 
'.G < ~ " .016 '" .020 - 117 
'.lin , .m" '" · o~. ~120 

~.Ii" ." . 015 ,,. . lie) -Il' 
'.719 . ., .on ". · I Ie ~"O 
~.nt -7~ .013 .. · ". -us ,.". -" .en " · "8 - 119 ,.". -1 20 . Oil " .177 '" '.65'1 -10' .OH " .193 '" ~ .6~ l -169 .011 " .2a, '" '.ns ", .010 " .211 '" '.70' '" .010 " · 211 '" '.617 ,,- .010 • .2e~ " 5.60' .. .011 ., . 1117 " ,. · ~o " .Oll ." · "8 " '._61 .. . 01' ." .118 " 5. " 0 " .9[2 -" .0,2 " 5 . ., • ." .0 1 1 ." .o,] -" 
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WJ-KA63 
2T06GHz 
CERAMIC AMPLIFIER 

• ULTRA WIDE BANDWIDTH : 2-6 GHz 
• HIGH GAIN : 18.5 dB ITYP.I 
• MEDIUM OUTPUT POWER : 13.0 dBm (TYP.J 
• LOW POWER SUPPLY VOLTAGE : +5 VDC 
• GaA' FET DES IGN 

S t,eci(icatio ns* 

Characteristics Typical 
Guaranteed 

0" _ +SOoC _540 
_ +SSoC 

Frequency (Mi n.) - 1.8-6.2 GHz 2-6 GHz 2-6 GHi 

Small Signal Gain (Min.) 18.5 dB 16.5 dB 15.5d8 

Gain Flatness (MilK.) ±.5dB ±1.0 dB ±1.2dB 

Noise Figure (Max.) 5.5 dB 7.0d8 7.5d8 

Power Output at 1 dB 13.0 dBrn 11 .0 dBrn 10.5 dBm 

Compression (Min,) 

VSWR (Max.) Input 1.7 .1 2.2 :1 2.3. 1 

VSWR (Max.) Output 1.7 . 1 2.2-' 2.31 

DC Current (Malt.) at +5 Volts 120 rnA 135mA 140 rnA 

• Mea~llred in a 50-ohm syswm Dt +5 Vdc Nominal. 

Typical Intermodulation Performance at 25"C 
Second Order Harmonic Intercept Point . ... . . . . . . . ... . .. . .. 38 d8m (Typ.) 
Second Order Two Tone Intercept Point . . . ... . .... . ....... . 30 <iBm (TyP.) 

Third Order Two Tone Intercept Point ........••.... . . .... 25 d8rn jTyp.) 

Abso lute Maximum Ratings 
. ...•.... . .. • . . •. . .. _64°CIO + 125"C 

. . .. + 125"C 
Storag~ Temperature .... . .... . 
Maximum Case Temperature . . . .. ... .. ..•.... • ... . 
MaKimum DC Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +6 Volls 

Maximum Continuous RF Input Power. . . . . . . . . . . . . . . . . . . . . . . . 7 dBrn 
MaKimum Short Term RF Input Power t1 Minute Max. ) ......... +100 Milliwalls 

Maximum Peak Power . .. . . . . . ... .. . .... . ...... . ...... .. . . 0.25 Watt 
(3 j.l 5l,.'C Max.) 

"S" Series Burn·ln Temperature (Case) ......... . ... . ... 125"C 

Weight approxim<.l !ely 1.7 grams (0.06 oz.) 
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Outline Drawings 
KA63 

0.160 RF IN .... 
(19.l:l) 

0.003 
(0 IS} 
MAX. 

I , 
f-L?,,r::af'~Pb-C::~I= 

I L LO.IIO 
0000 "-"I 
(15Z1 RF GROUND 

(BOnOM) 

DIM[I, SlOm AA ~ IN IIIC!« S ,,,,UI,,,E1USl 
, .IXI$' IJl llNLE5S 0 1 "(AWI ~[ '"EClF' [D 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



Typical PenonDaace at 25°C 

Gain 

22.0 -~'C", 
... ... .. --- ---J._.l-- r-_-'I'o 
, 20.0 

z 
:( 

JI 125'C 

I-'---~ ~~f----'" ~- ... "'18.0 

Is.o 
\.82.0 

Noise Figure 

3.0 5.0 6.0 6.2 
FREQUENCY - GHr 

i~llllfH II ~ 
1.8 Z.O 3.0 4.0 S.o 6.0 62 

FREQUENCY· GH. 

Power Output* 

~ 
~.54lc 

.-po- +250 

~ -~ --14 

I--' 1.-" 1--

to-I--- 1\..85'C 
13 

12 

10 
1.8 2.0 3.0 4.0 S.O &.062 

FREQUENCY· GH. 

°all dB Gain Compression 

VSWR 

"M - --
1.82.0 3J) 4.0 SJ) 

FREQUENCY· GH. 

Intercept Point 

NO H1RM~1,:", I 

r.:: .-"-J 1\ lNDORD • t-:.:. 

10 
1.8 2.0 

r- --1 -- ';;4--
3iD DRIER 

4.0 
FREQUENCY. GH. 

I 
S.O 

606.2 

R-

6.06.2 

Typical Automatic Test Data 

Va; = +5Vdc 

FREOUEIICY VSWR VSWR GAlli 
11Hz IN OUT D& 

\800.0 1.7 1.4 18.;;$ 
2000.0 1.6 1.4 18.87 
2200.0 1.6 1.4 19.02 
2400.0 1.6 1.4 19.09 
2600.0 1.6 1.4 19.13 
2800.0 1.6 1.4 19.16 
30110.0 1.6 1.4 19.17 
3266.0 1.6 1.4 19.15 
3400.0 1.6 1.4 19.09 
3606.0 1.6 1.4 18.97 
3808.11 1.5 1.4 18.87 
4000.9 1.4 1.4 18.82 
4280.0 1.4 1.4 18.83 
4460.8 1.3 1.4 18.98 
4606.6 1.3 1.4 19.04 
4800.0 1.3 1.4 19.23 
5008.8 1.4 1.4 19.45 
5260.8 1.5 1.2 1'9.",~ 

5400.0 1.5 1.1 19.31 
5608.0 1.4 1.0 19.21 
5860.0 I.' 1.2 19.16 
6000.0 1. j 1.5 19.84 
6200.0 .. ~ 1.6 19.45 

Linear S-Parameten 

FREOUEIIC'( 511 521 SI2 522 
MHZ "AC AIIG MG AU~ "AC AUG MAC AUG 

1800.0 .256 -160 8.557 -15 .1l03 -115 .176 -26 
:000.0 .244 -166 8.782 -52 .002 -137 .110 -46 
2200.0 .239 -170 8.933 -88 .002 -144 .165 -64 
2400.8 .240 179 9.910 -123 .003 154 .163 -80 
2600.0 .243 159 9.04' -158 .oe2 1$7 .164 -95 
2809.0 .24e 141 9.078 168 9.999 174 .165 -119 
3000.0 .23$ 121 9.087 135 0.000 -I" .169 -124 
n99.9 .239 98 9.96' 102 .002 -2 .170 -137 
3406.0 .229 75 9.062 70 .991 26 .171 -150 
3609.8 .219 $1 8.883 37 .801 -29 .170 -163 
3800.0 .20' 28 8.781 6 .002 -5$ .170 -17$ 
4000.0 .181 4 8.725 -26 .092 -79 .168 174 
4200.0 .1$4 -23 8.741 -$7 .091 12 .169 1063 
4400.0 .128 -57 8.808 -88 .001 -33 .165 1:52 
4660.0 .113 -101 8.951 -121 .002 -9:5 .164 142 
4800.0 .129 -14~ 9.148 -.,3 0.1100 31 .160 128 
5000.0 • 156 179 9.390 173 . .002 -4 .1$1 112 
'200.0 .185 166 9.3:59 139 .003 -179 .088 121 
5400.0 .19. 134 9.299 103 .004 2$ .064 96 
5600.8 .169 118 9.13' 67 .004 -2 .011 141 
5800.8 .15$ 96 9.98~ 33 .008 -46 .189 -151 
6008.8 .253 57 9.822 -8 .1108 -91 .187 173 
6200.0 .318 13 9.363 -52 .oe6 -90 .237 158 

289 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



WJ-KA63-1 
2T06GHz 
CERAMIC AMPUFIER 

• ULTRA WIDE BANDWIDTH: 2-6 GHz 
• HIGH GAIN: 20 dB (TYP.I 
• MEDIUM OUTPUT POWE R: 16.0 dBm (TYP.I 
• LOW POWER SUPPLY VOLTAGE : +5VDC 
• GoA' FET DESIGN 

Specifications ' 
Guaranteed 

Characteristic Typical 0" - +SO°C 

Frequency (Min.) 1.8-6.2 GHz 2-6 GH;:: 

Small Signal Gain (Min.) 20.0 dS 17.0 dB 

Gain Flatness (Max.) ±.5 dB ±1.0 dB 

Noise Figure (Max.) 5,5 dB 7.0 dB 

Power Output at 1 dB 16.0 d9m 13.0 d8m 
Compression (Min.) 

VSWR (Max.llnput 1.7 1 2.2 :1 

VSWR (Max.) Output 1.4: 1 2.0 :1 

DC Current (Max.) at +5 Volts 120 rnA 135 mA 

'Measured in II SO-ohm system at +5 Vdc Nominal. 

Typical Intermodulation Performanc e at 25"C 

Second Order Harmonic Intercept Point . . . . ... . ......... . 
Second Order Two Tone Intercept Point ... ..• . • • .... • • .... 

Third Order Two Tone Intercept Point ... ... .... . . .•• .. ... 

Absolute Maximum Ratings 

-54" _ +8S"C 

2-6 GHz 

16.0dS 

±1.2 dB 

7.5d8 

12.5 dBm 

2.3 :1 

2.' : 1 

140mA 

54 dBm (Typ .) 

50 d8m (Typ.) 

32 d8m {Typ.l 

Storage Temperature . . . . . . . . . . . . . . . . • • • . .. .. -64"C 10 +125"C 
Maximum Case Temperature. . . . . . . . . . . . . . . .... . ..... 125"C 

Maximum DC Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. +6 Volts 
Maximum Continuous RF Input Power .. .. .... . . . ... ........ . .. +7 dB m 

Maximum Short Term AF Input Power (1 Minute Max.) .. .... . . . 100 Milliwalts 

Maximum Peak Power . . . . . . . . . . . . . . . . . . . . . . . . ... . .. 0.25 Walt 
(3psec Max.) 

"S" Series Burn-In Temperature (Case) .... . ....... • • • • _ ....... _ . 125"C 

Weight approximately 1.0 grams (0.04 oz.l 
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Outl ine Drawings 

KA63·' 

S~J-
DC BIAS 

I - I RF IN _ RF 
0.700 OUT 0.520 
(19.ll) (13.21) 

I 
1 

tRFGROUND 
UNUSED (4) PlACES 

OW; "" (0.15) 0.5211 
MAX. -

(13.21) 

I I , , rI 
E~ b-f l [ 0.110 

L GAOUND 
0 .... 12]'9) 

,'52) 
(BOTIOM) 

DIM(NSI0l6"~E II, IN'''lS ,.UllIM(1U'S1 
• .oM I.' JI UNl£SS Ot"UWIS~ UtClr,( O 
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Typical Perfol'mance at 25°C Typical Automatic Test Data 

Gain 

24 

- ./""~·c 
22 

~ .20 
z 
~ 18 

"" 
--

18 
U2.0 

--

Noise Figure 

-
j,r+~ C'" ~ ~-I-

-1-

"- +85·C 

4.0 5.0 S.DU 

FREOUENCY - GN. 

1~1111±f1 II ~ 
U2.o 3.0 4.0 5.0 6.06.2 

fRE~UENCY - GN, 

Power Output-

54·C 

:--

20 
~ 
• 18 

~ _ 1& 

~ --C> 

i 14 

12 
1.82.0 

-"). 1----~ 1---
1'\ +jS+C 

'-+85·C 

3.0 4.0 

FREQUENCY· GHz 
"'I 1 dB Gain !:lImpressian 

VSWR 

1.112.0 3.0 

Intercept Point 

4.0 

FREOUENCY· GH, 

-
5.0 

5.0 

-- i'-

6.06.2 

I·hl 
6.06.2 

10 
2ND HARMONIC 

.i 60 ": .. z 60 f 
t: 

40 ... ... 
a: ... .. 30 ~ 

20 

I 
[L. ~ --- _. 

~-

10-"-- " 
--- .-~-:~jDR.!. .-1--1-

I \.3RD OR~ER 
1.8 2.0 4.0 s.o &.06.2 

FREOUENCY - GH, 

VCc= +5Vdc 

FREQUEHCY YSIIR YSIIR GAIN 
"Hz IN OUT DB 

1880.0 1.7 1.3 211.88 
21111".11 1.6 1.3 211.18 
2208." 1.6 1.3 28.24 
241)8.8 1.5 1.3 28.21 
26811.11 1.5 1.3 211.11 
28118.11 1.5 1.3 28.85 
3888.8 1.11 1.3 19.97 
32118.8 1.5 1.3 19.92 
341111.11 1.5 1.2 19.89 
361111.11 I.S 1.2 19.87 
38110.8 1.11 1.2 19.9" 
41108.11 1.6 1.2 211.B8 
42"".11 I.' 1.2 211.111 
44011.8 I.' 1.2 28.10 
4608.8 1.7 1.2 28.89 
481111.8 1.7 1.2 19.98 
S8'8.11 1.7 1.3 19.82 
52,8.8 1.6 1.3 19.76 
541111.8 1.4 1..3 19.78 
S68I1.11 1.2 1.4 19.84 
S8II8.11 1.1 1.4 19.87 
68111.8 1.5 1.4 19.62 
n811.11 1.8 1.4 19.29 

Linear S-Parameten 

FREQUENCY 811 S21 
"HZ "AG AHG ""C AHG 

18811.11 .256 -152 111 • .,94 -18 
2888.11 .239 -157 111.288 -53 
228'.11 .224 -164 111.2115 -118 
248 •• ' .213 -174 111.233 -122 
26811.11 .2115 174 111.132 -155 
28811.8 .199 157 111.1154 173 
311110.0 0185 148 9.965 142 
32118.8 .184 186 9.908 1111 
3 •••• 8 .188 88 9.876 79 
3680.8 0197 118 9.853 48 
381111.11 • 288 3 • 9.911 17 
41108.8 .221 III 18.8111 -14 
.2011.11 • 232 -I • 111.111 -46 
4 •••• 11 .243 -39 111.117 -78 
45111.8 .2118 -64 18.1112 -III 
.8110.0 .261 -86 9.973 -145 
11 .... 11 .251 -t08 9 •. 798 -177 
5280.11 .227 -128 9.7U 158 
114 .... 0171 -145 9.7.5 117 
5"'.' .880 -16' 9.815 81 
1111".8 ••• 11 -4 9.849 .4 
GlOI.' • 201 -2 • 9.573 5 
uo ••• • 289 -4 • 9.2ll' -'6 

512 822 II "AG ANG "AG AHG 

.882 -185 .IU -21 

.11111 -123 .133 -U 
• .,.2 -87 .122 -66 
.1184 -174 .121 -84 
.11114 -176 .116 -11111 
.1102 -84 .117 -114 
•• 81 119 .114 -125 
•. 8112 26 .115 -136 
.11111 -62 .183 -145 
.11114 3 .899 -1111 
.883 128 .1196 -1117 
.11111 77 .1182 -161 
.1102 .38 .1171 -153 
.11111 12 • 872 -14 • 
.1161 77 877 -136 
.11111 -11111 1194 -128 
.8111 36 .114 -138 
.883 "9 .137 -137 
.811 48 0146 -145 
.881 -112 .153 -1111 
.8112 25 .153 -159 
.1183 -26 .152 -165 
.883 77 .151 -179 
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WJ-KA65 
2T06GHz 
CERAMIC AMPLIFIER 

• WIDE BANDWIDTH 
• GOOD OUTPUT POWER: 19.0 dBm (TYP.i 
• EXCELLENT GAIN. POWER BLOCK 
• GaA' F.ET DES IGN 

Specifications · 

Guaranteed 
Characteristics Typical 0° _ sooc 

Frequency 1M in.) 1,8-6.2 GHz 2-6 GHz 

Small Signal Gain (Min.) 14.5 dB 12.5 dB 

Gain Flatness (Max.! ±O.5 dB ±1 .0dB 

Noise Figure (M ax.) 4.5dB 6.0 dB 

Power Output at 1 dB 
19.0dBm 17.0 dam 

Compreuiol1 (Min.) 

VSWR (Max.) Input 1.5 : 1 2.1 :1 

VSWR (Max.) Output 1.3 :1 2.1:1 

DC Current (Max.) at 12 Volts 115 mA 125mA 

Notes: 
·Measured in 0 SO·ohm $Vit/!m Dt +12 Vdc Nominal. 

Typical Intermodulation Performance at 25Q C 
Second Order Harmonic Intercept Point . . . . ..... . ...... . 

Second Ordtl r Two Tone Intercept Point . 
Third Order Two Tone Intercept Point 

Absolute Maximum Ratings 

_55 0 
_ +8S" C 

2-6 GHz 

12.0d9 

±1.2 dB 

6.5 dB 

16.5 dBm 

2.2:1 

2.2 :1 

130 mA 

50 dBm (Typ,) 

45 dBm (Typ ,) 

26 dBm (Typ,) 

Storage Temperature , , , , . .... ... . . , ...• • .. , . • .. . ... _62°C to +125"C 

Maximum Case Temperature , , , .... , ... , . , ... , ..• , . . .... 125"C 
Maximum DC Voltage , , . . , , . , . .. , . , . , , . . . . . . . . . . . . . . . . .. 13 Volts 
Maximum Continuous RF Input Power . . . . . . . . . . . . . . . .. , . , . , +7 dBm 

Maximum Short Term RF Input Power f1 Minute Max .) . .... ,.,. 50 Miliiv!atts 
Maximum Peak Power .... , . , ............ . . , ... . • • ... , ... 0.25 Watt 

(3 J,l sec Max ,) 

"S" Series Burn·ln Temperature (Case ) ..... ... ........ , .. .. ,. 12SoC 

Weight approximately 1.7 grams (0,06 Ol.) 
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Outline Drawings 

KA65 

(1911)-

DC BIAS 
0."" S 

~--+-"/ 

I 
O.iOO 
(19.XI) 

I 

~ i1F 0.52() 
OUT (121) 

RF IN 

L: ~tRf GROUN~ UNUSED f4) PLACES 
0,«6 PIN 
(0.1S) 0.520 
MAX. -(1321) 

l ;, P'f h-1-.-- , 
o.b / 
(152) L i1FGROUND 

jBOnOM) 

I 
L O.IIIl 

(Zi9) 

P'MENSIO"S ME IN , .. c .. ts ,M'Ll"'ETtRS) 
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Typical Performance at 25°C 

Gain 

, 
• , 
• 

, 

, 
, 

, 
• 
• I , 

, I 
1.11.11 

- J~'t 
L ,1S't , I 

t -- -" -'15' . r-
l.D U 5.0 

J~[aU[N CY . GH. 

Noise Fi!p-He 

-
, -

s.a u 

nttHHlll1 
uu ) .0 4.0 H i .!IU 

fft£OUI.IICV. GH. 

VSWR 

Power Output· 

, 
, r- .~I· 

'" -, 
J.--" r 
~ ·'l'f.2 V ~ , 
c.-;: -" r 

• '85'( 
11 2.0 " ••• 

r~[cuUl~Y· GH' 

"II I el8 G,in C"",p""'.n 

i' 
, -.. '-

" 

Intercept Point 

l~O HA RIAO ~ l t - r.: ~ ,- -. , . r- - , ,-- -lNO OADER TWO T(III[ 

lAD ORoiR TVlo .To~·i . T 

" 
I I 

I.' 1.0 la III ••• 6.0 S.l 

IA£OUUICY . GH, 

Typical Automatic Test Data 

Vcc = +12 Vdc 

ronU[hC" "'5 ~~ v ;.,;c '~I" • u~utWt¥ "5" • V$WR tMN 
~" , '" 

,., n ,., 
'" 

,., .. 
,10~ . ~ " , .., 1<. ~4 4 lU ~. o ,. , " . , o .l~ 

~O&O . 0 '.' ,. , '". ~,; H n0.0 ,., , .. ' 0 . )0 
';:Q~. Q ,., I .: I ~. 0' 0600.0 \,;: , .. 1<. ~ 1 
; ' ~Q.O ,,' ". ,~. " . au. II " , " , " .~~ 
~'~i.O ,., .. ~ , ~ . " ~o~o . o , .. , .. I ' . II 
lto0.~ , .. ,. ;' 1~.;t1 :·:o~. , , .. ,., II . III 
3 B0~ ." ,.' ,., ,..,. ~'n.~ I. , ,., , ... ,; 
lao.O ,,' " , ".1, ~no.D ,. , ,,' ".55 
HO').O ,. ' ,. , I'." 5uo.e ... ... ,.. ;: 
l ~e~ . o I.~ '.' J< . ' 8 '600 . ~ '" ,. , ".:: 
l e o~.o , " " ". II '.00.8 ... ,,' ,~. ') 
. 000.0 ,,' L' , • . " 0 

Linear S·Parameters 

" nun." '" l .1 ~ , ;: u: 
~ .. ~ ,,' ~,,' '"' ~~ r. ~;;r, ~,,' ... ~'OC 

I ~ ~C . " • I ~' . ,.~ 5 . ~' ... .02_ -00 .IJ~ - I ~~ 
.. no.n • I ~n "U' , . ~~ ' . ,~ ~ .~N -n .1:' . ,,~ 
';~~.iJ . ~~' ' I ~ ~ . 6" ' 1 : _ .022 -" · "'" 1 " 
:.~o.o . 2:':> ,~ ~.'" 'I < ~ .o~, ... .ou ,N 
~u~.,) .~., .. , '.n, • ''0 .0" -n . ~n -,.;-
~no.o .:U "" ~.'7' H' .0,0 ." .01' -IU 
) 000. ~ .~H ," 5 . " ~ ,H .018 ." .on -In 
1:01.0 . : 1-' " ).~n " . ." .. · , 0;; • I.' ·,n 
, . ~c. o .. '" " , . • 17 '" ." 11 ·111 • I ' . ' I H 
H M . " · ,,~ " ~.~, '" · 01 = -111 .I~' '1 1 ~ 
3980 . 0 · .c, " ~.a, '" · Oil -, ,. · , ~, , " 
<no." · I:: -" ' . :<' .. .on ·n' .In ". •• eo. " .o~, - n .. ." n . 001 - 1~ 1 . 1" , " u oo . o .~,:- ·,0 , , . "0 .. • GO I · ,u • I'S ... 
..r~o. " .~r. -I" ,. II: ., · ~U ' ' 1" · ,.: ". · uo .• • ' l l '" ,. , ~; " • Uf "f: · II .. , :. 
'000. " · ,I : '" ,. :0 ' " .00 ' ., ,; . o~, " . ,.u.~ .'J' ... ,. "' -, .COl -,eo .n' .. , 
5<03. " .. " ", '. 184 -" .n< · .. 1 .~" ... 
~~u.,) · .,., ". ,.u, .» .eu -,n .Do ' _ Ia 
' 0"3.0 .:n ." s . __ ~ .. , . 0M '11 ' .en _ ,:7 
~ooo.o .~ O O III ~" ,.,,. -., .~O" .". .ll6 '1" 
,NO.O · ,~. ". ,."" ,6' · "". '" · " e ' 1" 
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WJ-KA66 
2T06GHz 
CERAMIC AMPLIFIER 

• ULTRA WIDE BANDWIDTH: 2-6 GHz 
• HIGH GAIN: +20 dB ITYP.) 
• HIGH OUTPUT POWER : +20 dBm ITYP.) 
• LOW NOISE: 5.0 dB ITYP.) 
• GaAs FET DESIGN 

Specifications · 

Guaranteed 
Characteristics Typical 0° _ sooe 

Frequency (Min .1 1.9-6.2 GHz 2-6 GHz 

Small Signal Gain (Min.) 20.0 dB 17.0dB 

Gain Flatness (Max.) ' ±O.5dB ±1.1 dB 

Noise Figure (Max,) 5.0 dB 6.5dB 

Power Output at 1 dB 
Compression (Min.) +20.0 dBm 17.0dBm 

VSWR (Max.) 

Inpu t 1.7 :1 2.2:1 
Outpu t 1.5:1 2.2:1 

DC Current (Max.) at +12 Volts 200mA 215mA 

' Measured in e 50-ohm system at +12 Vdc Nominal. 

Typical Intermodulation Performance a t 25°C 

Second Order Harmonic Intercept Point . . ... . .. ......... . . 

Second Order Two Tone Intercept Point . . ................ . 
Third Order Two Tone Intercept Point ..... 

Absolute Maximum Ratings 

_540 C _ +850 C 

2-6 GHz 

16.0dS 

±1.3dB 

7.0dS 

16.5 dBm 

2.3:1 
2.3:1 

220 rnA 

52 dBm (Typ.) 

46 dBm (Typ.) 

30 dBm (TyP.) 

Storage Temperature. . . . . . . . . . . . . . . . . . . . . . . . • . . . . +64°C to +125
c

C 

Maximum Case Temperature. . . . . . . . . . . . . . . . . • • • . . . . . . . .... 71°C 

Maximum DC Voltage . ... . .......... . ...... ..... . ........ 13 Vo lts 
Maximum Continuous RF In put Power ...... _____ . __ .. _ . __ ..... +7 dBm 

Maximum Short Term RF Input Power (1 Min ute Max .!. .. _ .. .. _ . 100 Mi lliwans 

Maximum Peak Power _ .... _ ... . . _ ... _ . . _ ..... _ .. _ ... 0.25 WilO 
3 p sec Max.) 

"S" Series Burn-In Temperature (Case) .... . . __ .. ...... _ . __ ... ... +71°C 

Weight approx ima tely 1.7 grams (0.06 oz.) 
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Typical Performance at 25°C 

Gain 

, 
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Power Output· 
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Typical Automatic Teet Data 

vee = +12 Vdc 
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linear S·Paramcters 
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WJ-KA68 
2.0 TO 6.0 GHz 
CERAMIC AMPLIFIER 

• ULTRA·WIDE BANDWIDTH: 2-6 GHz 
• HIGH OUTPUT POWER: 22.0 dBm (TYP.) 
• MEDIUM GAIN : 13.0 dB (TYP.I 
• GaAs FET AMPLIFIER 

Specifications· 

Guaranteed 
Characteristics Typical 0° _ +50° C _540 

- +85" C 

Frequency (Min.) 1.8-6.1 GH z 2.0-6.0 GHz 2.0-6.0 GH l 

Small Signal Gain (Min.) 13.0d8 11.5 dB 11.0 dB 

Gain Flatn ess (Max.) ±Q,5 dB ±O.B dB ±1.0 dB 

Noise Figure (Max.) 6.0 dB 7.5d8 8.0 dB 

Power Output at 1 dB 
Compression (M in.) 22.5 dBm 20.5 dBm 19.5dBm 

VSWA (Max.) 
Inpu t 1.7 : 1 2.0: 1 2.2 :1 

OUIPut 1.5: 1 1.8: 1 2.0:1 

DC Current (Max.) ilt +1 2 Volts 225mA 235mA 245mA 

· Measured In a50-Qhm sy5lCm ill +12 Vdc Nommal. 

Typical Intermodulation Performance at 25
G

C 
Second Order Harmonic Intercept Point . . 

Second Order Two-Tone Intercept Point . . ... . . . . ....... . 

Third·Order Two·Tone Intercept Point . .... .. .......... . 

Absolute Maximum Ratings 

+50.0 dBm (Typ.) 

+45.0 dBm (Typ. ) 

+32.0 dB m (Typ.) 

Storage Temperature ... ...... .. . .....•........ • .... -62Q C to +125°C 
Maximum Case Temperature ..... . .. . .. ...... .. . .•. ...... . ... +95°C 
Maxi mum DC Voltage . .... .... .. .. ...... . ...... ... .... . . +1 3 Vo lt s 

Maximum Continuous RF Input Power ....... . . . . ... . ....... .. +17 dBm 

Maximum Short Term RF Input Power (1 Minute Max.). . . ..... . . 100lvliiliwilHS 

Maximum Peak Power ..... . ..... .... ... . , . ...... .... . . ... 1/41.''; .111 
(3 p&ec Mtlx.) 

"s" Series Burn·ln Temperature (Case) ... .. .. ....••. ... .9SoC 

Weight approximately 1.7 grams (D.06 oz.) 
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Typical Pedonnance at 2S"C 

Gain 
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.!" 1\ .2$ e 
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Typical Automatic Test Data 
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WJ-KA82 
2.0 TO 8.0 GHz 
CERAMIC AMPLIFIER 

• WIDEBAND PERFORMANCE 
• LOW POWER CONSUMPTION 
• MEDI UM POWE R OUTPUT 

Specifications· 

Characteristics Typical 

Frequencv (Min.) 1-8 GHz 

Smell Signal Gain (Min.) 13.5 dB 

Gain Flatness (Max.) ±0.5 dB 

Noise Figure (Max.) 4.Sd8 

Power Output at 1 dB +13.0 dBm 
Compression (Min.) 

VSWA (Max.) 

Input 1.8 :1 
Output 1.7:1 

DC Cur rent (Mall:.1 at +5 Volts 55mA 

· Measured rn a SO-ohm system 01 +5 Vdo: Nominal. 

Guaranteed 
0° _ sooe _540 _ +8SoC 

2-8 GHz 2-8 GHz 

12.0 dB 1' .5da 

to.8 dB ±1.O dS 

5.5dB G.OdS 

+11.5 dBrn I I .OdBm 

2. 1 :1 2.2 :1 
2.1 :1 2.2 :1 

65 mA 70 rnA 

Typical Inter modulation Performance at 2S
D

C 
Second Order Harmonic Intercept Point . . . . . . . . . . . . . . . . . +40 dBm (Typ.) 

Second Order Two Tone Intercept Point . . . . . • . . . . . . . . . .. +45 dBm (Typ.) 
Third Order Two Tone Intercept Point _ .. . _ . __ . _ _ __ _ _ . .. +25 dBm (Typ. ) 

Absolute Maximum Ratings 
Storage Temperature ............... ... ..•••. . ...... . _62°e to 125

G
e 

MaKimum Case Temperature ....... __ .... . _ . ... • • • _ .... _ ... .. 125
c
C 

MaKimum DC Voltage ............. . ... _ .. .. . ........ . ..... 6 Volts 
Moximum Continuous RF Input Power . .. . .... .. . . 

Maximum Short Term RF Input Power (1 Minute Max.1. 

Maximum Peak Power ...... . .............. . 

. . . +7 dBrn 
.. 100 Milli\va tts 

.. .... _ . . 0.5 Watt 

. . . . . . . . . . . . . . . . _ .. . . .... _ ...... _ ............ . .. (3 psec Max.) 

"S" Series Burn-In Temperature (Case) . ..... ....... .. .... _ ... .. . 125°C 

Weight approximately 1.7 grams (0.06 oz.) 
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Typical Perfol'mance at 25c C 

Gain 
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Noise Figure 

, 
" 

" • , , 
" -- --. 

1 , • , , 
fR!QUENCT - Gill 

Typical Automatic Test Data 
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Power Output· 
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WJ-KLA62 
2.0 TO 6.0 GHz 
CERAMIC AMPUFIER 

• SYMMETRICAL CLIPPING : GOOD EVEN 
ORDER SUPPRESSION 

• HIGH OUTPUT LEVE L: +13.0 dBm (TYP.) 

• MEDI UM GAIN: 11 .5 dB (TYP.) 

• WIDE BANDWI DTH: 1.B-6.2 GHz (TYP.) 

Specirications ... 

Guaranteed 
Characteristics Typical 0° _ +50o C _540 

_ +85°C 

Frequency (Min.) 1.8-6.2 GHz 2.0-6.0 GHz 2.0 - 6.0 GHz 

Small Signal Gain (Min.) 11.5 dB IO.OdS 9.OdS 

Gain Flatness (Max .) to.5 dB to.S dB ±t .O dB 

Noise Figure (Max,) 7.5d8 B.5d8 9.OdS 

Power Output at 1 dB 13.0 dBm 11 .0 dBrn 10.0 dBm 
Compression (Min.) 

Output limiting Level (Ma le.) 14.5dBm 16.5 dBm 17.0dBm 
+17 d8m Input 

VSW R (Max.) 

Input 1.8:1 2.2 :1 2.3:1 
Outpul 1.4:1 1.9 :1 2.0 :1 

DC CUrront (Max.) at +12 Volts 72mA 85 rnA 95mA 

°Meolured In a 5O·ohm system 8t +12 Vdc Nomin~1. 

Tyvicallntermodulation Performance at 25°C 
Second Order Harmonic Intercept Point . ... . .. . .. . .. ....... .47 dBm (Typ.l 

Second Order Two Tone Intercept Point .............. . . .. . . AD dBm {Typ.l 
Third Order Two·Tone Intercept Point . ....•••••• • ••••..... . 24 d Bm (Typ.) 

Absolute Maximum Ratings 
Storage Temperature ... ... .. . ........•.. .. . . . .... .. _65°C to +12SoC 

Mu:im um Case Temperature ............ • • ••••• . • . .... ...... +12SoC 
Maximum DC Voltage .................... . . . .. . .... ..... +13 Volts 
Maximum Continuous RF Input Power ............ .. . .... . .... +17 dBm 
Maximum Short Term RF Input Power (1 Minute Max.1. . ....... . 100 Milliwatts 
"S" Series BUrn·ln Temperature (Case) ... . . ..... . .... . ........ . +100

o
C 

Weight approxi mate ly 1.7 grams (0.06 oz.) 

300 

Outline Dr-awing 

KLA62 

'''" .'. "'" 
, '" W ~ 1T ----,--) L LOll~ 

OQ)) rz:i'9I 
(1S2) - RfGliOtmD 

l8(mOf~) 

D'~n'S!O/I$ ARt " 'IIICI+lS' '-I 'LL'Y,(t{RS! 
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Typical Performance at 25°C 

Gain 
4 

_546 C, +2S
J
C7 Va: 0 +12 Vde 

3 ... 1 ... I l,.j ... 
~ 12 
« 
<:11 

... 
~-r-- 1--

_. 
1--'1-... - -1 t-

7aS"C--1'" 
I I. 10 

1.8 2.0 3.0 4.0 5.0 6.06.2 
FREQUENCY - GHz 

VSWR 

4. (I 

3.0 

~ 2.0 

INPJTl]_ -
Vee 0 +12 Vde OUTPUT---

:: > 
1.0 
~ -10::::" - ~ ... -:: ~ 

• I. 
1.8 2.0 3.0 4.0 5.0 6.06.2 

FREQUENCY - G Hz 

Noise Figure 
III 

~~I fill"(*! III, I 
z 1.82.0 3.0 4.0 5.0 6.06.2 

FREQUENCY - GHz 

Power Output-
18 

16 
+25~C~ 

14 
+85·C- .... --; 

~ Iii" ~7 1= 
2 -- :--... -
0-- Vce j+12Vde 

-54"C- V 

8 I I 
I. 82.0 3.0 4.0 5.0 

FREQUENCY - GHz 
• at 1 dB GaUl Compression 

Maximum Limiting Level 
@ PIN = +17 dBm 

.: 19. .... 
~ 11.0 
:::0 := 15.0 
:::0 
co 
IC 13.0 

i 11.0 

9.0 

I I I 
t7 

I 
I-- Va: a +12 Vde- 1= +8rC 

, -.:;0: Ff -~ ------
.., !'-!54"C 

I '1 1 
1.8 2.0 3.0 4.0 5.0 

FREQUENCY - GHz 

I 
6.06.2 

~ ... . -
~+2S"C 

I 
I 

8.06.2 

Power Output and Distortion 

E 
III ... 

+2 
o FUNDAM~NTAl OUT- "'" 

I 
Z 
CO 

o 1A 
~o HA~MON'IC7 

,. Ir·~ 
V 

~ 
CO 

to -2 
5 
Q 
Z 

0 

< 
S-40 
A... 
:::0 
Q 

IC 

~ -60 

,~ 

~. 

I 

" 

--
I, 100"'/ 

~ / 

,'/ I L2~D H~RMONIC 

, • 200~ MHZI_ r-
Vec a +12 Vde 

I 
-80_ 15 -10 o +10 +17 

POWER IN - dBm 

+20..--"""T""--.-.,.-...,.... ...... -...--. 

e ... ... 
I 

Z 
CO 

~ 
CO 

to -201--+--l-~,...;::.--l--I-'--~ 
5 
Q 
Z 
< 
~ -40I-.....j,o'y.J-+--+---l--I-~ ... 
:::0 
CO 

+2 0 

e 
III ... 
I 

Z 
CO 

>= .. 
0 

~-2 0 
en 
5 
Q 

Z 
<-4 

~ 
~ 
CO 

0 

::;-60 
3: 
~ 

-80 

r I L 
"l\. 

~UNDAMENTAIou~ 
I r-

2ND HARMONIC-t-- -
/ 

[' 

.J1 
~. ,~ r\ , 
" 3RO HARMONIJ.=d 

/ I I , f· 4000 MHz 

1/ V -+12Vde-I--
fC I I r 

-15 -10 0 +10 +17 
POWER IN - dBm 

Power Output and Distortion 

+20 ......... ....,-"T"""-r--.r--..,--. 
e 

CD .... 
~ 0 
Q 

>= 
IC 
co 
to -20 I-+-I't-+--+.:=-ih-...f=--l 
5 
Q 

Z 
< 
~-40I--+--,j~q...-+-t-+~ 
... 
:::0 
co 

::; -601-~~1--+-+-1-+--I 
~ 

+2 0 

Ji ... 
~ 0 
co 
t; 
Q 

t; -2 
5 
Q 

0 

:i 
5-40 
A-

S 
co 
IC 

i-60 

-80 

.... 

/ 

V 

l-~-1\-~ 
I ....... \ 

FUNDAMENTAlOUT-l 

'" .2NO HARMONIC 

" -'--1= 
~ 

\ ~ Vee t +12 Vde 

" ~ '1 I 

~" 3iD H1RMOrlC V 
,- 6000 MHz I 

-15 -10 0 .10 +17 
POWER IN -- dBm 

Intercept Point 

Ji 10 

':' 60 
I
~50 
f 
t: 40 ... 
~ 30 ... 
~ 20 

2lD HIRMJNlc r-~ 100· 

.-1--t-- - - -r-
~ -. - 1--

-~- ~-~ .. ... ~ 2ND ORDER 
~ Vee "·12Vde -I-

.l • • I 

I 
......... 

~3RDORDER I 
1.8 2.0 3.0 4.0 5.0 6.06.2 

FREQUENCY -GHz 

Phase Shift V,. Input Power 

0 

I I 4.DGHZV 
-5.0GHz 

vee "+12 Vde \ ~~ 
V 
~6.0GHz 

l.....JIII ~ ;;," I..L • 3.0GHz 

-~ ~ ~ 2.0 GHz 

-10 o . +10 +11 +20 
POWER IN - dBm 
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Typical Automatic Test Data 

v" • +15 Vdc 

FJi{O\I(ltCy ",,' "'~ ~" - " '" "' 
lin.' ... I .; 11. "1 
::ttl.' .. , ... 11.' 
2all.~ , .. ,., n. ' 
z' u.c ... ... II. , 

",U.D ,., ,., II. , 

nO'.f I. ; ,., n. , 
Jon.' ,., .. , I I.. 
l20'.O .. , .. , 11.1 
~'CD.O .. , .. ' n .6 
UU.O .. , .. , It .5 
~UD.e .., I.; tl.& 

" N.' .. , ,., 11.5 
421D . I , .. I.: 11.4 

'401.' ... I .• 11. 4 

45H . ' ,., I •• 11.5 
Ute •• , ., .., II .5 

Ii"O.' , ., ,. , 11.5 
sa •.• , .. ... 11.5 

S4n.' , .. ,., 11.5 
!>iU.' ... I.; I!.' 

Sin.' .. , I.~ 11 ."1 

snl.' ... .. , II •• 

'in.1I I.l 1.~ It . , 

Linear S·Parameters 

'A[O\IEIICY 'n '" '" 5.: 
~, - - - ... - ... ... -

lUI.' .:n -I" l.'" ,g .tt5 -12 ' . '77 '" :on.' .::U -I ' S ~.nJ '" . D15 _14. .". '" Z2H.' . 117 -1St J.nl H . l t5 -IU .'3' t5:: 

::'H.' .ut -151 3.'" " . 't, 1::9 .01' _III 

,'H.' . 117 -tn l.!SI ., . 01' '" . •• 5 -" 
ilfl . ' .en -,~ l.,n " .Itl t H . 04' -n 
~'" .. .• ,5 -179 J.'" - n .It J ". .OS1 -.. 
JiU.D .15, -174 l.a •• -" . IIIZ .. , .eS7 -I t I 

) 4110.' .05t - 159 ~ .1n ~, .DI: " . '5] - 1'2 
~UD.II .... - u~ ~.?71 -" .11. " .1157 -In 
Jan.' .... -1 4Z ~ .7U -IZI .Dlt " .071 167 
nco.a .1 ;:6 - I" l. ::" - 148 .all " .081 '" 4.110 . 11 .153 -ISS 1.735 _115 . 1111 " .,gg I l & 
u ce. 1I . 173 -I" 3.7)1 '" .110 • .I ~:: 1.1 

4SH.' . 111 '" J .1&1 IJ2 .1111 -, .on '" .. n.' . .. t , .. 3 . ::S< '" .In -.- .0:::: '" SIC •• ' . 1'12 '" J . ::S5 ~ .'1' -" .,at '" ,::n.o .zn 131 3 . 7" " .n, -" .. ., I~I 

s au . • .H5 1,5 3 . ; if " .'" -" . t52 - " l 
sn •. ' .:U ". J.lt7 ~ . ' 1' -.. ."1 _145 

SUD.' .• '5 '" ~.IS5 -" .11' - 1O. .111 -155 

un.1 .1 " .. a.us -n . 0 10 -111 .IJS -I" 

,ao.' . 123 " J .!I-II -" .QI ~ -1~' .I U '" 
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WJ-LA7 
50 TO 500 MHz 
TO·8 CASCADABLE 
LIMITING AMPLIFIER 

• SVMMETRICAL CLIPPING, GOOO 
EVEN·ORDER SUPPR ESSION 

• HIGH OUTPUT LEVEL : +12 dBm (TVP,) 
• LOW VSWR : 1.3: 1 (TVP,) , 
• HIGH TH IRD·ORDER INTERCEPT POINT : 

+28 dBm (TVP.) 
• FAST PULSE RECOVER V TIME : 

< 50 NSEC 

Specifications '* 

Characteristic Typical 

Frequency (Min.) 20·550 MHz 

Small Signal Gain (Min.) 12,6dB 

Gain Flatness (Max.) ±O.2 dB 

Noise Figure (Max.) 
50-300 MHz 7.0 dB 
300·500 MHz 7.5 dB 

Power Output at 1 dB Compression (Min.) 
50·300 MHz +12.0 dBm 
300-500 MHz +1 1.5d801 

Output Limiting lev el (Max.! 
PIN = +20 dBm +17.5dBm 

VSWR (Max.) Input/Output 1.3: 1 

DC Current (Max.) at 15 Volts 54 rnA 

' Mcilsured In 1150·ohm SYS1em ,It 15 Vdc Norninnl. 

Guantntoed 
OO·50°C - S4" C·+8S" C 

50·500 MHz 50·500 MHz 

12.0d8 11.0 dB 

±O.5 dB ±O.7 dB 

8.0 dB 8.5dB 
8.5 dB 9,OdS 

+11.0 dBm +B.OdBrn 
+10.0 dBrn +7,0 d8rn 

+16.0dBm +17.0dBm 

1.7 : 1 2.0: 1 

56mA 5BmA 

Typical Intermodulation Performance at ZS"C 
Third Order Two Tone Intercept Point .... .. . +28 dBm (Typ. ) linear Reg ion Only 

Absolute Maximum Ratings 
Storage Temperature ...... .. ......... • ..... _ ....... -62~C to +125~C 

Maltimum Case Temperature .. ........ .. .• • .... . +125"C 
Maltimum DC Voltage . .. . ... . . ...... ... _ . . ..... .. ... . ... + 17 Vo lts 

Maltimum Continuous RF Input Power ... .. .. . .. . 

Maximum Short Term RF Input Power (1 Minute Max.) 

Maximum Peak Power .. ........... . . 

... 200 Mi1liW<ltlS 

. . . 400 M i lliwa ItS 

1 Willi 27 dBm 

(3 ,11 $0(; Max.) 

"S" Series Burn·ln Temperature (Case) .. . . . ....• . . .... .... . . . 125"C 

Weight approx imately 2.0 grams (0 .07 oz .) 
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Outline Drawings 

LA7 

"'''(r;I 'OO~ ''"' 1'1 ",em"" ''''l,, ~ n(1Ili 1 
,£OSI."'UNl t MOn, t n", .. , ~cmfn 

O .... ~~S'~I.S ~"( .,. ,~totl.$ , " 'UIUI f l l'!l . g, ~, lBI Uh \f-'$O"'[~"'~f sPH,f,{o 

w,c,~,.""""" .... .. ,_,. ,,,,~,, .~,.",~._ .......... "" 
11-_ "". Q'C .. We ............. " ..... .s- .:.... _ , .... . .... ..,...,.., 
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Typical Perfonnance at 25°C 

Gain 

14~--~~~~ __ ~ ____ r-~~~ 

; llEli-!;f~~7HI 
10 20 30 40 50 100 200 300400 600 

FREQUENCY - MHz 

VSWR Output 

~::;:I?Emlllll I m~ 
10 20 30 40 60 80100 200 300400 600 

F REQU ENCY - MHz 

VSWR Input 

~ ~::::b: t----t-I +-+-+++111111t-H----f-11 1---t--t-+lL8 
1.0:1 ~==:t::::::I::::I::_ ::I::!:I:t::I::I:::=::I:::::I=.L---I 

10 20 30 40 60 801GO 200 300400 600 
FREQUENCY - MHz 

Power Output Over Temperature* 

14 

Ji ... 
• 12 
5 
I!: 
~ 
o 
a: 10 

~ 

I roo-
-SS·C./ 

------- ---~--~-
+2SoC-" r- ... 

... _._.-.-
--.-.~ . . ---

+8SoCJ' ..... 
100 200 3GO 400 SGO 

FREQUENCY -MHz 

'at 1 dB Gain Comprcuion 

Power Output vs. Frequency 

6 
E 
~S 

I 

+-
~4 
+-
53 
a: ... 
~ 2 

------- --~. 

_._._.-.-
--~ . , , 

I r PIN a 20dBm 

r-__ ~ 
~ 

PIN "SdBm r--... ..... _._. 
PIN" 2 dBm .... ~ .. .. -
PIN "OdBm 

1 
50 100 ISO 200 300 4GO 500 

FREQUENCY - MHz 

Power Output and Distortion Products 

10 
1-: I , 

I '~UTI-~ V'I I I / I 
~ I I , 

Kl V' I )lOUT! 
f-L1NEAR

V
' 
~-; PORTION 

-c--' __ T '~ 1 V'"=!'-o. 
// 

,... 
I 210;7 

-10 

A I 
/ 1 .-

-so 

'60 

L F,N' 100 INtr 

V -10 

'1iO 
I 

-20 -15 ·10 .~ 10 15 
INPUT POWER - i\8", 

'20 I 
I-"" I 

V ...... 'OUT J '10 

V F\ I-llNEAR L 
I I 

I I PORTIO V 
l 'OUT;4-V 

/ 
I ~ -'lro~J I 

/i I 

AI I 
/V I FIN' 300 INtr 

V II I 

-1iO 

-so 

-60 
·20 -15 ·10 .~ 10 15 20 25 

20 

10 

o 

IUPUT PO~U - 0i1D 

-/'r' 
7' 

'OUT V' 
/ 1\ 

'-- LINEAR 
Ji -10 ... , 
5 -20 ... 
+-
g -30 
a: 

~ -40 
Ie 

-50 

-80 

-70 

, 
" 

PORTION 

...... 
,," 

,," " .l 

I 

". 

2IOUT \ . ... 
J. ........ ...... ..... .... -,; .. '7' .. 
l'OUT / .' .' 

'IN D 500 MHz 

-20 -15 -10 -5 0 5 10 IS 20 25 
INPUT POWER - dBm 

Phase Shift vs. h1PUt Power 

9.5 

9.0 

8.5 

8.0 

7.5 

7.0 

6.5 

SOD MHz 

en 6.0 
w 
::! 5.5 
~ 
~ 5.0 

.:. 4.S 

~ 4.0 
en 
~ 3.S 
<t IE 3.0 

2.5 

2.0 

1.5 

1.0 

O.S 

o 
-0.5 

~, 
.." .", 10' II 

, 

I 
'( 

/ 

IJ 
'--300 

1-100 MHI 

~'-r-

J ..... 
-IS-13-11 -9 -7 -5 -3 -1 1 3 5 7 9 11 

POWER INPUT. dBm 
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Typical Automatic Test Data 

Vee .. '5 V 
'):CO =. ~~~ GO!11 
"0 :11 "" " :00. ! . ':: . , l ~. 9 

~'OO. :.':: 1.1 : ~. ~ ,.,. I.':: : .2 Ii!. ~ 
·00. :.i:! 1.2 :i!.c, 
>00. .. , :.01 :2.(, .,.. 1.0 ':: .(1 12. :) 
~OO . ,., , ,< :1.0 
,.". :t. !' :;, 0 ,. , 

linear S' Parameten 

M ' t il "" "0 "" "" "" •• ,~ 

,,,,,. ,O~ -"'0.0 .... 0 :~., . ." "". . 00 -31.6 •• :to! :.::0. ~ . 09 
,.",. ." - ;)!I . 2 •• :J1 N!. :; ." <00. ." -i! .... '" <. '" <.3.' .Hl "". .:3 ..,., ".<"l' M " /c . .. .:0 
'00. . .:: ~ ··G, :> ~.1 3 - 10. ':: .:0 
"",. .... ~ ··:tZ . C ,.~ -':500 . ";) . 0 ., 
000. .5'" ~., .::.~ "%0.0 .O~ 

Three Cascadad LA7's 

!N:C! t·: ·I IR "'" CfI!Il 
1Ia;: 111 "" m, 

:LIO. :.! ,. , y , ,, 
~. :. 2 1. :'- :)~. 3 
-:'\10. 1. ... .., 

3~.':: 
<"". ! . ::' :.5 :)~. (. 
~'<lO. : .... '. ' »., 

linear S-Parameters 

nm CI I ~I 
t i l.: '''' ". , ... , .. , ... 
:00. .O~ . • ., . :> ~~.DJ ~~ . ., .00 ."". ." - 13 .:> :-3. (,l " ::>. (. .00 
....:~. . " ..3(. . T ~.::. ~ - 11)<). '" .00 
·~oO. . .. ' -('('.0 ;""5. ~(. : ~ . 3 . 00 
>00. ." - :t;) . I :--9.0:; 45 . 3 .00 

Two Cascaded LA7's 
fl U ! \·~I IR =. ~'" '11::: :11 "" " 

:~ ... ,. .. . : .: ,::~",:: "". :. e : .... .:'S.o 
w'l.'C. : . 3 : .. N. !.> .. \~. ! . :l : . 3 ~.o 
~ •. : . :J : . 2 ':::>.0 

linear S·Parameters 
rrt;o 5 11 <;;';: 1 

1111: ". ". ,,. ". '''' :00. ." . .... e. !(':.I O · ·~ :<. 5 .tI: 
~"OO. ." .. .. :~. ~ - 142 .... ." :)I.'(l. ." -3:.\ I~.~ 1~. 3 ." .. ~"'. . :'3 - 4!.>.5 !~.('9 0: . ':' ." ~.oo. .:-4 -~.~ I~.~O ,., . 0 : 
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$ : ':> ~..:: .::: ". , ... ". "9. 9 ." · ... 0 .4 
·~, O ." .. e::t.':' 
- :;;:. ~ .00 -!~.l ..... ~ . ~ · :0 .. ! (, ..... 
-(.~. O .:':' ! 3 1.~ 
·~2.0 . D ro.< 

' , : ':-'::. 0 
· '" .3:' . : 

- !~ . ., . ~I ··G.· 

!o: ... (~2 ". '''' ". 0 . <) . ., - 4<) . 3 
-:-O.G . ", .. ~.::. c. 

·· I:t5.e .!(. -1 0C1.~ 

-!€.S . :l . '::1 - 1( 0. e. 
124. ':: . :T : ~.:: . ~ 

" .. ~ .. ~..::.:: 
(f IG ,r< ". "Z4.C. . ~ .... ? ... 

"i!' . I .:0 "05.4 
.. ~'5 . .j .:5 - 1<.':J . :l 

·· 1 3· .~ • :5 _:~:.4 

' !'C. O ." 7'<! . 5 

Limiting Characteristics 

• • 
• I 

" 
~~, 

IO~ 

~S~Ill~W:S 
,-~ ..-.. .. ->.1. ~ ,,: ,. 

I,W5.wu ,-- lL A. ~~ 
~, . 

I j '. wt.--1 , 
[\1'111$ ZUIII15 111111 ., I I . , •• •• .. .. .. .. • .. 

Schematic Diagram 

"' 

., 

Output Response, 6 Cascaded LA7's 

- 45 dBm Input CW Pulse 

+5 dBm Input CW Pulse 
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WJ-LA17 
10 TO 1000 MHz 
TO-8 CASCADABLE 
UMlTING AMPLIFIER 

• SYMMETRICAL CLIPP ING : GOOD 
EVEN·ORDER SU PPRESSION 

• HIGH OUTPUT LEVEL: +10 d8m ITYP.I 
• HI GH GAIN : 11 .5d8ITYP.l 
• HIGH THIRD·O RDER INTERCEPT POINT : 

+28 d8m ITYP.) 
• FAST PULSE RECOVERY TIME : 

<50 NSEC 

Specifications * 

Characteristic Typ. Guaranteed 

Frequency (Mi n.) 5-1100 MHz 

Small Signal Gain (Min.) 11 .5 dB 

Glin Flatness (Max.) ±O.3d8 

Noise Figure (Max.) 5.8dB 

Power Output at 1 dB 10.0 dBm 
Com pression (Min.) 

Output Limiting LO'lei IMax.l 15.0 dBm 

PIN " +20 dBm 

VSWR (Max .l lnput/ Output <:1.7 :1 

DC Current (Max .) at 15 Volts 55mA 

'Mel5ured in D 5000hm 'V'tem II +15 Vdc Nomina l. 

NOle,; 

1. Powet output a t +8SoC is 5.0 dam. 

O~ . sooe 

10-1000 MHz 

10.5 dB 

iO.5 dB 

6.7 dB 

7.0d8m 

16.0 dBm 

1.9: 1 

57 rnA 

Typical Intermodulation Performance at 25°C 

·54°C · +8S'" C 

10-1000 MHz 

9.5 dB 

to.7 dB 

7.2d8 

7.0' dBm 

17.0d8m 

2.0:1 

59mA 

Third Order Two Tone Intercept Point .. .. . . +28 dBm (Typ,) Linear Region Only 

Absolute Maximum Rat ings 
Storage Temperature .. . .......... . .. ... ••.. . ....... _62°C to + 12SoC 
Maximum C.ue Temperature .. ____ . __ ......••.. ........ __ _ . _ . 12SoC 

Maximum DC Voltage . ___ . _ . . . . . . . . . . . . . . . . . . ...... +17 Vo lls 

Maximum Continuous RF Input Power . . . . .. . .. .. . . . ..... +23dBm 

Maximum Short Term RF Input Power (1 Minute Max.). . . .. 400 Milliwalls 

Max imum Peak Power . ............... ... ........... ... ... . 1 Walt 

3 J.l sec Max.) 
"5" Series Burn-In Temperature (Case) . . _ .... . ........ , ..... . ... 125°C 

Weight approx imately 2.0 grams (0.07 oz.) 

g 
L.A17 

Outline Drawings 

LAl1 

m,,!':!IOI1S U l II. ~'C"($ .. /lU'''' UPI$' , _~ ' 3> ""ltSZO'''t"''''SlI''ICor,{o 

CLA17 

"'" 11VOI 

O",(f<$_~ ~"{ IN ".r;>'{S I '''U ."rn~:II 
• nli tJllj "~UDIIT~U .. 'st:!.O',,:",ro 

.~ . ~". _~. ~ , ... " . ... ..-... ~ ~_ 1000, _ ..... --. ... .......... _ ... , .. "'·c_ ...... " ....... r.....- ,~> , _A .... ' _. 
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Typical Performance at 25°C 

Gain 

•• " !I lUI 
z 

· !.\I-t __ 

I • ;( I\. 
o ,. • 

. - . - '1S~t q·-;f -
ID!>O IOO 100 lOCI ~ OO !.OO '00 100 &10 900 100II 

FllrQlJElltY _MH, 

Noise Figure 

-• , :~g I I I I I I I I ~ 
" ~ 1050UII 200 lOG coo r.oo 6011 100 BOO goo 1000 

FREQUENCY - ~I HI 

VSWR 

10 100 100 300 .tOO 5(10 &CO 1GD &liD 900 1000 

HIUlJWCY _101M. 

Power Output-

, .. 
-.' . " -~ 10 

~ 8 

I 

• 
I 

_~~'C 

,~~. 

• ·u e 
~ 5. .. I 

10!.(l.OO 100 lOG coo ~ &00 100 800 900 1000 

fREQ UENCY. MH, 

' I' 1 dB Gllft Co.mp'61ian 

MaximUIll Limiting @ PIN " +20 dBm 
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"~~~~~§~E~~~~~~ ::Mtf!"t' I I I fl 
10 !011 • 7QO lOO coo soo 5DII 100 IDII 900 1000 

FllEOU£/;CY · LlH. 

Power Outpuland Distortion 

. , 
~ 
• 

a 
'OUI 

I e * - l 
a 

c 
:i . .:0 -~ -6 , 
~ -EO 

" 
. 

a 
/ 

" 
'g:' -10 • ." 

! • · z ., 
e I -• a ; 
o ., • 

a 

'001-

- - l-
J.<, I 

~~R.r~·l_t--" J< .- . 
IHI HA"I ... IlIUC 

I r t~' lU:1~"H. 

POlI'£fllNPlJ. -d llm 

:l~O. H"'AM~b t --- -
--" 

a ./- / 
'~j~t;~\ONI{_ 

/ '1/<0- ' l-l)1o'1I1 

" ." o '10 

PO~.E" I);PUI _ ~ B", 

.\ • 
a 

',,0-
' v 
a lID IMRM 

I 
r~!$- __ -a 

• 1---. 
.~ .,. -

!--- / 

. 
"~ ' i ''I'JoI: " .... , 3110 !lARMONIC 

·m II ,'0 

POII'!II lNPur - ~8m 

Phase Shift vs Input Power 

., a 

• 
I 
• . " I 

• 
10000/llI' , I 

• a 
I 

~ ' 1 • 
~ 

I / r,oofA HI 

~~ ;' 11/ , /' t.r 
• I OOI""~:;'f' 
.,. " I 

POI'I[II !HrUt • dBm 

Intercept Point 

a 
J...r~NO ~AI!t.lO"1 

a . 
i"'-~HQC"OEII 

f--, !.--3hc oRcE,! 

• 
I~SO. OO ZDII 300 ~oo Sill SOD 100 &00 OO~ 1000 

FIIEOUEI~CY _ MHI 

limiting Characteristics 
., a 

100 Io1H. I soo MH.t 1 I I , 
~ 

~ a 
~ .I lDQtll rl.ll. If ~~ t1 1~ M • 
~i:"1" o -Ii Mil IVI l1~~ , MI, , 

., 
~ ., 

6ST,\G j 3STABE f 1 STAaE 

-10 -&II -!.II -40 -10 - '/'0 -ID D 10 'lO'~ 

PO ..... R I~PlJT ' ~s... 

Output Response. 6 Cascaded LA17's 

-45 dBm Inpu t CW Pulse 

+5 dBm Input CW Pulsc 
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Typical Automatic Test Data 

Thre e Cascaded LA17's 

Vcc " +15 V Vcc " +15V 

ri'ta ":;'R l·::;g; CAI;I H(('I)£!I(Y ~.' 'OO;"~ ~'" 
"" ." ~, " 

~, '" ." " 
,~. ,. , .. , lI.v HIli.' ,., ,., J~. ' 
,~. '"' ,., ' l .a ~eo., , .. :.3 1'. S 

"". '"' ,., 12 .2 loe.~ , .. ,. , ) ' . J .te., , .. .. ' 3' .2 
~. .., ,., I l.1i! '0,1.' ,., ,., ] '. j; =. ,., .., 12.2 ,~ ... I . • .. , 3'. & ..,. ,., ,. , 12 . J l~O.' ,.~ t.' )S.O 
-~. ,., .., 12 . 4 ,00.' I.~ I.~ l~. " = . ,. , ,., 1:! . 2 '00. ~ ,.~ I.~ H.t 

"". ,., 1. 2 12 .1 I~OO.0 ,. , I.~ n.· 
,-"'. ,., ,., II . .. 11 00.0 ,., I.: l~.n 

11a,). '.' 1.2 I,). ~ 1~1I0.~ ,., ,., J •• , 
IlIIII.il , .. I." U.J 

Linear S ' P arameters Lin ear S ' Par a meten 

fP[ ;J :;11 '" .. IZ .>:!:.:? , P(Ol ( <f(Y , .. -, ~:~ ~n 
,~ 

"" 0\110': "" .'l1,,~ Ito""; t\;~~ M' 0\1",,; ""' AA< ~ '''''. .. < - ""~ ~ "',r. 

,~ . ." -' 1.1 3 . 1 \ l o~ . v .aJ ,., ... IlJ. J I".' n. f l o · 147 ,.. .. ,; I~' • . oa - H f.I!· ". 
,~. ." -,l4.J J.n I"~.l . a~ - ~. I ... 1.);1. 1 200.' '.eo' 'P' 5l.')) " 8 .&e ,~" O . I~· 1 2~ 

]00. D D.U· ," ~2, ~. '~G f .n ." e .... " '-". ." -~. l 4 .J1' 1 2a.~ ." -1. ; ." "'4 , .1 ' OG. a a.en , ,1. ~8 . ., o.ee -aa o. I~' " .,;),). ." -la. l ·1. a;; laJ . :I ." - IS. I ." ~ •• I '00. a O. B" -" 5 ).00 '" • . to - I ) " G.:1l .. 
~. ." -11. 4 .1. 3a 3-) , ·1 ." -2,) . " ." ,;>;, . , no. II 0.130 -" ~". l~ 1;:-' $,eo -I~ ' C . 2~) -" ""'. ." -.1::; . 1 ·1,13 M.' ... -2;; , ~ ." ; . .; 100 •• II, I" -,. ~,.~o " 0 . eB I l~ 0.1 91 .,. 
t a;). ." ~~. J ·1,1 7 4:" . :; ." -32 , I ." _ 14 •• 1 no.' '. 202 -121 5 • • 0~ -2' e.u '" 0.' 10 ' I '~ .... ." -';:5 . '3 ·I. a) .2", ." -3),4 ." -:J3 . ~ gee,e 0. 192 - 10 , ". I ~ - 10 1 e.n " 0. 01 1 m 
"". ." -.;3 .7 ·I . a l :!. 4 ." -4 ~,3 ." - 43 .':S loga .o 8 , ln - I" 4 ~ ••• l:~ G.eo " e.o,'1 '" '''''. ." ....;.a , ,1 , .~ -2 1. ~ ." -':; .1 . ,)·1 MIl. ,1 llal,1 a. I ~' - IU )~. ~, ., ~ . ee , e,18' " 1100. ." -4' .a ,." .... 1 .4 ." ....:;.:; . 3:>- 2':'.1 12 .. ,' a .1M - I" Je.~~ , a. ea -n e.I' 1 ." 

I) .... a,2. ' -111 10. ' • ." •• 0' -" 8,113 -~e 
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WJ-LA45 
1000 TO 4000 MHz 
TO-8 CASCADABLE 
UMITING AMPUFIER 

• SYMMETR ICAL CLIPP ING : GOOD EVEN 
ORDER SUPPRESSION 

• HIGH OUTPUT LEVEL : +14 .0 dBm (TYP.) 
• MEDIUM GAIN : 11 .5dB (TYP.) 
• WIDE BANDWI DTH : 0.8-4.2 GHz (TYP.) 

Specifications * 

Guaranteed 
Char;]cteristic Typical 0" _ +sooe _54 0 

_ +8So C 

Frequency (Min.) 800-4200 MHz 1000-4000 MHz 1000-4000 MHz 

Small Signal Gilin (Min .' 11.5 dB 10,0 dB g.OdS 

Gain Flatness (Max.) :t.5 dB ±.8dB :. 1.0 dB 

Noise Figure (Max.) a.OdS 9.5dB IO.OdS 

Powe r Output at 1 dB 14.0 dBm 12.5dBm 11 .5dBm 
Compression 1M in.) 

OUtput limiting l evel (Max .) 
+17 dBm Inp\J\ 15.5 d8 m 17.0dBm 17.5dBm 

VSW R (Max.) 

Inpul 1.7: 1 2.1:1 2.2 :1 
Ou tpu t 1.6: 1 2.0:1 2.1 :1 

DC Current (Max,) at +15 Volts IIOmA 115 rnA 120mA 

-MC3sured in a 5O-ohm system al +15 Vde Nominal. 

Typical Intermodulation Performance at 25°C 

Second Harmonic Intercept Point . . ...... .. .... ... .... +50.0 d Bm (TVp.) 

Second Order Two Tone Intercept Point .. . . • . ••.. . .. .. . +46.0 dBm !TVp.l 

Third Orde r Two Tone Intercept Point . . .......... . . . .. +24 .0 dBm (Typ.) 

Absolute Maximum Ratings 

Storage Temperature ......... .. .......• • •.....•.... _65°C 10 +125"C 

Maximum Case Temperature ... _ ..... ....••. _ ..•• • .. ....... . + 100°C 

Max imum DC Voltage ................. .. _ ...... ....... _ . +16 Volts 
Maximum Continuous RF Input Power ..... .. _ .... . .. _ .... .. . +17.0 dBm 

Maximum Short Term RF Input Power (1 Minute Max.1. _ . _ • •.... 100 Mil liwatts 

"S" Series Burn-In Temperature (Caso) .. _ ...... . ........ .. ..... +loo"C 

Weight approximately 2.0 gfams (0.07 oz.) 

310 

Outline Drawings 

lA4 5 

1""'_"~I'''_$ ''''''Llo,ttli Jal 
, _";IIUh'U$O'HnlO$lrloroUl 

C l A45 
-1 L . .. 

' 1 1(111.61) 

" .. ~ '~"r·~' -~I'.l' I PRO()iJ(1 LUEl AR(A . _ ... -I -·'~ w. TYl' (21 !'\.ACtS .- . 0.310 
(12..10) ;. ~ DC B/'\sV .. n 

3'ID [ 'C1' ~.~ 
I - -\- Flf ctl~~(CTOA ~ ! [0 150 
, 0 1.0 I~PUI SMA. JACK (fu.w.£) (11 ~:I) 

(1111 (71I'lAClS 0 <160 
0 .\60 ~ o.OloB' - III6&) 

.IoIaUHH~a l'I6&~a.~l 
SlJPJACE 0 110 I~OUIfT1N~ IIOLf _

-,---",,,,,,"-, - I 2·S/i UHC ·29. D.'S CUP 
. TlIR£oIOEO 'flSfRI 

~, - (~IPVolXS 

0.1'0 ~ 0010 W- o:t'O • 0-0.0 
(:I057: 0~) o.k 02!4 ,'IBI2;'0251 

1;t 4' , ('lS) 

~'"U.lIOO;S''''' I/O "'tM'-"'wu .... n(~i1 
, O'i ':loi>UMUSII'MUIMS[SI'(C" '[O 

' WJ·CLA45 is s tandard 

WJ· LA45 ins\alled in miniatufe SMA 

connector housing and guaranteed 
over aOc to 50°C temperature range. 
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Typical Performance at 25°C 
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Typical Automatic Test Data 

v = +12Vdc cc Linear S-Parameters 

FREQUENCY Y511R Y5WR CAIN FREOUEtlCY 511 521 512 522 

MMz IH OUT DB MHZ HAC ANC "AC AHC MAC AHC "AC AHC 

soe.o 1.6 1.3 10.'iI S90.0 .222 -6 3.'04 42 .022 110 .123 '4 

908.8 1.6 1.3 10.8 'il90.0 .216 -12 3.462 16 .021 84 .12' 48 

1000.0 1.6 1.3 10.8 1000.0 .220 -9 3.466 -5 .021 63 .119 37 

1109.9 1.6 1.2 19.9 1108.8 .229 -7 3.493 -23 .020 46 .107 25 

1200.8 1.6 1.2 11.8 1200.0 .242 -7 3.535 -41 .020 31 .092 12 

1309.9 1.7 1.2 11.1 1300.0 .256 -8 3.572 -57 .020 18 .074 -2 

1'09.9 1.7 1.1 11.2 1400.0 .271 -II 3.621 -72 .020 4 .855 -19 

15011.11 1.8 1.1 11.3 1500.0 .280 -26 3.670 '87 .019 -7 .037 -44 

160e.e 1.8 1.1 11.4 1600.0 .284 -30 3.7211 -101 .019 -18 .827 -91 

170e.8 I.B 1.1 11.5 1700.0 .28' -34 3.773 -115 .019 -20 .035 -144 

1899.9 1.8 1.1 11.6 1800.0 .280 -38 3.819 -128 .019 -38 .956 -171 

1980.9 1.7 1.2 11.7 1980.0 .272 -42 3.863 -141 .819 -47 .888 173 

20811.0 1.7 1.2 11.8 2090.0 .257 -45 3.907 -154 .019 -56 .105 163 
2180.9 1.6 1.3 11.9 2100.0 .233 -43 3.935 -168 .018 -66 .131 152 
2280.0 1.5 1.4 11.9 2200.0 .2114 -45 3.9'7 179 .018 -75 .15' 144 
~300.0 1.4 I.' 12.0 2300.0 .I6S -48 3.975 166 .018 -83 .177 137 
2460.0 1.3 1.5 12.0 :~oo.o .133 -51 3.988 153 .017 -92 .197 1311 
2590. II 1.2 I.' 12.0 2500.0 .101 -57 3.993 140 .017 -100 .214 124 
26e0.0 1.2 1.6 12.0 2609.0 .071 -56 3.994 127 .017 -108 .228 117 
2700.0 1.1 1.6 12.0 2700.0 .039 -56 3.984 liS .016 -116 .239 III 
2888.0 1.8 1.7 12.0 2800.0 .013 -55 3.971 103 .016 -124 .245 106 
2980.0 1.8 1.7 11.9 2980.0 .09' 106 3.957 91 .01' -131 .248 109 
3000.0 1.11 1.7 11.9 3080.0 .018 86 3.934 79 .015 -138 .247 94 
3100.0 1.1 1.6 11.9 3190.0 .030 'il2 3.917 67 .015 -146 .244 89 
:noo.o 1.1 1.6 11.8 n80.0 .030 73 3.902 " .015 -153 .238 84 
3380.0 1.1 1.6 11.8 3390.0 .0411 511 3.885 43 .014 -160 .230 79 
3400.0 1.1 1.6 11.7 3400.0 .050 39 3.863 31 .014 -168 .220 73 
35811.0 1.1 1.5 II. 7 3580.0 .054 23 3.846 19 .014 -17' .210 67 
3690.9 1.2 1.5 11.7 3690.0 .070 3 3.826 7 .014 179 .199 61 
3790.0 1.2 I.~ 11.6 3790.0 .087 -8 3.8"12 -5 .014 171 .188 55 
3880.0 1.2 1.4 11.6 3800.0 .194 -20 3.789 -17 .013 164 .177 48 
3900.0 1.3 1.4 11.5 3980.0 .127 -30 3.754 "-29 .013 157 .167 40 
4089.9 I.' 1.4 11.4 4090.0 .1" -37 3.718 -41 .013 149 .158 31 
4189.9 1.4 1.4 11.3 41011.0 .16'; -43 3.680 -54 .013 142 .150 23 
4208.0 1.5 1.3 11.2 4200.0 .186 -54 3.639 -66 .012 135 .143 13 

v = +15 Vdc cc Linear S-Parameters 

FREQUENCY Y511R Y5WR CAIH FREQUEIICY 511 521 512 522 

"Hz IH OUT DB MHZ HAC AIIC "AC AIIC HAC AIIC "AC AIIC 

880.0 1.5 1.4 11.3 800.0 .209 -13 3.668 42 .024 110 .152 46 

900.11 1.5 h4 11.1 980.0 .198 -13 3.603 16 .1123 83 .156 41 

1000.0 1.5 1.4 11.1 1000.0 .201 -10 3.592 -6 .1123 61 .153 31 

1109. II 1.5 1.3 11.1 1100.0 .211 -7 3.607 -24 .1122 44 .146 20 

1289.9 1.6 1.3 11.2 1280.0 .227 -8 3.633 -41 .022 28 .134 9 

1300.9 1.6 1.3 11.3 1300.9 .244 -10 3.668 -58 .021 14 .118 -I 

1400.9 1.7 1.2 11.4 1400.0 .259 -14 3.702 -73 .1121 0 .101 -12 

I~OO.O 1.7 1.2 11.5 15011.0 .269 -26 3.741 ~88 .021 -II .1182 -24 

1680.0 1.7 1.1 11.6 16011.0 .273 -31 3.788 -102 .021 -23 .063 -38 

1780.0 1.7 1.1 11.7 1700.0 .273 -35 3.834 -116 .029 -34 .045 -58 

1800.0 1.7 1.1 11.8 1800.0 .266 -39 3.873 -129 .020 -44 .032 -95 

1980.9 1.7 1.1 11.8 I~OO.O .257 -43 3.~13 -142 .o~o -54 .033 -144 

2990.0 1.6 1.1 II.' 2000.0 .249 -46 3.948 -156 .019 -63 .048 -174 

2100.0 1.5 1.1 12.9 21011.0 .213 -44 3.'76 -170 .019 -73 .067 165 

2208.0 I •• 1.2 12.0 2200.0 .IS3 -46 3.995 178 .018 -83 .086 152 

2380.0 1.3 1.2 12.1 2300.0 .145 -48 4.008 165 .018 -92 .105 143 

2480.0 1.2 1.3 12.1 2400.0 .108 -51 4.01:" 152 .018 -101 .121 134 

2580.0 1.2 1.3 12.1 2'500.0 .077 -" 4.019 139 .017 -110 .134 127 

2688.8 1.1 1.3 12.1 2600.11 .1148 -50 4.017 127 .016 -118 .144 121 

2709.0 1.0 I.' 12.0 2700.0 .018 -32 4.81H 114 .016 -126 .150 115 

2880.0 1.8 1.4 12.9 2809.0 .014 70 3.991 102 .016 -134 .153 109 

2980.0 1.1 I.' 12.0 2900.0 .028 91 3.'7' 98 .015 -142 .152 105 

3080.9 1.1 1.3 11.9 311011.0 .041 84 3.953 78 .014 -149 .148 100 

3180.0 1.1 1.3 1I.'iI 3100.0 .051 84 3.937 66 .014 -157 .143 97 

32110.0 1.1 1.3 11.9 3200.0 .058 70 3.924 54 .014 -165 .135 94 

3368.0 1.1 1.3 11.8 3300.0 .0" 53 3.910 43 .013 -1711 .126 91 

3460.0 1.1 1.3 11.8 3400.0 067 .2 3.893 31 .013 -180 .116 88 

3509.0 1.1 1.2 11.8 3580.0 .069 28 3.88' II' .012 1"4 .IO~ 86 

3600.0 1.2 1.2 11.8 3600.0 .081 8 3.8n 7 .012 168 .094 83 

3700.e 1.2 1.2 11.7 3700.0 .0'il7 -3 3.864 -4 .011 161 .084 81 

3800.8 1.3 1.2 11.7 3860.0 .112 -17 3.848 -16 .011 154 .873 79 

3988.0 1.3 1.1 11.6 3900.0 .132 -28 3.824 -28 .011 146 .062 76 

4800.8 1.4 1.1 11.6 4000.0 .158 -36 3.800 -41 .011 139 .052 74 

4108.8 1.4 I.} 11.5 4100.0 0168 -4) 3.769 -53 .010 132 .042 72 

4208.0 1.5 101 II .• 4200.0 .186 -54 3.736 -65 .010 125 .033 69 
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WJ-LA45-1 
1000 TO 4000 MHz 
TO-8 CASCADABLE 
LIMITING AMPLIFIER 

• SYMMETRICAL CLIPPING : GOOD EVEN 
ORD ER SUPPRESSION 

• HIGH OUTPUT LEV EL : +17 dBm ITYP.) 
• MEDIUM GAIN : 14.0 dB. ITYP.) 
• WIDE BANDWIDTH: 0.B-4.2 GHz ITYP.) 

Specifications * 

Guaranteed 

Characteristic Typical 0" _ +50"C _54°C - +BS" C 

Frequency (Min.) 800-4200 MHz 1 000-4000 MHz 1 000-4000 MHz 

Small Signal Gain (Min.) 14.0dB 13.0d8 12.0d8 

Gain Flatness (Max.) 10.5 dB 10.8 dB 11.0 dB 

Noise Figu re (Max.) 7.5d8 9.0 dB 9.5d8 

Power Output at 1 dB 
Compression (Min.) 17.0 dBrn 15.5 d8m 14.5 dBm 

Output Limiting Level (Max .) 
18.5 dBm 21.0dBrn 

+17 dBm Input 
20.5 dBm 

VSWR (Max. ) 

Input 1.8:1 2.1:1 2.2 :1 
Output 1.6:1 2.0 :1 2.1 :1 

DC Current (Min(.j 
at +15 Volu IIOmA 115 rnA 120mA 

' M~asured In a 5O-otlm sys tem 81 +1 5 Vde Nominnl. 

Typical Intermodulation Performance at 25°C 
Second Harmonic Intercept Point. . . .... . ............. +53.0 dBm (Typ.l 

Second Order Two Tone Intercept Point . .. .. . ..... .. .. . 

Third Order Two Tone Intercept Point ... ...... ... .. . . . 

Absolute Maximum Rat ings 

+48.0 dBm (Typ.) 

+27.0 dBm (Typ.) 

Storage Temperature ..... . ............• • . ••.• . ... .. ~65"C to +125"C 
Maximum Case Temperature . . . .... . . . ...• • ... . .. • . . .... . _ .. +100

g
C 

Ma ximum DC Voltage ..... '._ ........ . .. . ........ .. . .. _ .. +16 Volts 

Maximum Continuous RF Input Power . _ .. _ .......... • .. . . . .. +17.0 dBm 

Maximum Short Term RF Input Power (1 Minute Max.!. . . . •. .... 100 Milliwatts 
"S" Series Burn -In Temperature (Case) ...... _ .. _ . . . . . . . . . . . . +100"C 

Weight aoprox irnate ly 2.D grams (0.07 ad 

Outline Drawings 

LA45- 1 

t""'r~s , ,,,,, ~R. IN m<; o<r5 ''''C ..... fi U I\$> 
• _t.'1'(H<U5S"T~U"t"_C"I!" 

ClA45·1 

C'\I(~_S ~~t IN ' ",,",E~ ' ' '' "UV[ """ 
, .'~l:tlI U ~,""' ''T~U·. ':st SIte, ... ", 

·WJ·ClA45-1 is standard. 

WJ·LA45· 1 installed in miniatu re SMA 
connec tor housing and guaranteed 

over O°C to 50"C tempera ture range. 
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Typical Perfol'lIIIlDCe at 25°C 
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Typical Automatic Test Data 

vee = +12 Vde Vee = +15 Vde 

FAEOU[H(Y VSUR V$I.IR CRIU fPEOuEUCY vSw~ '"sm- GhJII 
"Hz Itt OuT DB "Hz lit OUT b~ 

SOO.O 1.5 1.3 13.8 800 •• 1.5 I.' l~.J 
900.0 1.5 I.' 13.7 900.0 I.' I.' 1~. I 

1000.0 1.5 1.3 13.7 ,000.0 I.' 1.~ 1~.O 
1100.0 1.6 1.3 13. :- 1100.0 I.' I.' 14.0 
1200.0 1.6 I. ) 13.7 ':00.0 l.i I.' t·LO 
130 •• 0 1.7 1.2 .3.1 1390.0 1.;- I.' t-l.O 
1400.0 1.8 1.2 13.9 • 4-:J". 0 1.:" l.~ 1 ... 0 
15eo.o I.e 1.1 13.8 1500.0 loG I. ) 1-1.0 
1'00.0 I.e 1.1 13.9 '000.0 1.9 1.3 '4.1 
1700.0 I.a 1.1 14. " 1700.0 1.8 1.: lot. 1 
1800 •• 1.8 1.0 .4.0 1800.0 I.a I.~ .".2 
noe •• 1.7 1.0 .... 1 1900.0 1.;"' 1.1 1"'~ 
2008.0 1.7 1.1 14.1 2000.0 1.tS 1.1 Jot. 3 
2100.0 1.6 1.1 14.2 2100.0 1. ~ 1.1 14.3 
2200.0 1.5 1.2 .... .2 2.200.0 I .• 1.1 1".1 
2300.0 I.' 1.3 14 • .2 ~)OO. 0 I.) 1.1 1". ) 
2'0e.0 1.2 I. ) 14 • .2 2400.0 1.2 1.2 .".3 2500.0 1.2 

I. _ 
14 • .2 25('0.0 1.1 1.2 .".3 

2600.0 1.1 I •• J4 • .2 2600.0 1.0 1.2 .4.2 
2700.0 1.1 1.5 .... .2 2760.0 1.1 I.) u.~ 
2800.0 1.1 I.' 14 •• :aoo.o 1.1 I.) I".' 2900.0 1.2 1.5 14", 2900.0 1.2 I.) 104.0 
3000.0 1.2 1.5 14.0 3000.0 1.3 I.' '4.0 
3100.0 1.2 1.6 ,4.0 3100.0 I. ) I.' 13.9 
3200.0 1.3 1.6 14.0 3200.0 I. ) I.' 13. ;. 
noe.e 1.3 1.6 11.9 3)00.9 1.3 I.' 13.0;. 
3400.0 1.3 1.6 13.9 3400.0 I •• I.' 13. e 
3'00.0 1.3 1.6 13.'9 3509.0 I.' .. , 13.9 
3600.0 1.3 1.6 13.9 3600.0 I •• I., 13.9 
3700.0 1.3 I.' 13." 3700.0 1.4 I.' I J .... 
3800.0 I.' 1.6 1).9 3800.0 1.4 I.' I:.':" 
3900.0 I.' I.' 13.'9 )909.0 1.4 I.' I). ~ 
"00\3.0 I.' I.' 13.9' .. oeo.o I.' I.' 14.0 
4'00.0 I.' I.' 13." 4.00.0 .. , I.' .... 0 
4200.0 I.' I.' 13.8 "200.0 I.' I.' 13.'9 

Linear S·Parameters Linear S·Parameters 

FI([QuEItO 511 S21 SI: S22 

"H= HAC AU' ".~ .H~ MG AUG "AC FU~G r~£()u£"c y ~11 S.Ll 512 S22 
HH: "A~ AIIG HAG ':'uCo ".~ Alii: MG AH~ 

aoo.o .1'97 4.919 ., .014 II' .14' 7' 
'900.0 .203 4.867 18 .0,4 80 .150 69 eoo.o .199 -10 '.Ii:" .6 .017 II- .118 62 

1000.0 .21) ".o'~ .. .014 67 .1'" 61 900.0 .18) -lZ 5.070 17 .016 86 .186 57 
1100.0 .226 4 ... 850 -23 .0,4 50 .136 51 1000.0 .192 -9 5.027 -, .0" 64 .187 .7 
1200.i) .::4' 2 ".86: -41 .9,4 ), .122 '1 1100.0 .210 -8 5.00" -2' .016 ., .183 )7 
1300.0 .2'7 -I 4.863 -57 .0,,, .. .106 n 1~00. 0 .2)2 -9 '.007 -'2 .0\5 )0 .1:"" 27 
• .coo.o .273 -,; ".888 -12 .0104 8 .oee :. 1300.0 .2'0 -I) 4. jj~ -'8 .0., .6 .162 17 
"00.0 · ~8' -2) "'.91ll -s:- .0'" -) .069 16 uoo.e .::';;'" -1 :" ,.oo~ -:- .. .0., .14e 8 
ie,OO.O .288 -28 ",.9'" -101 .0.4 -\4 .0491 '500.0 .278 -22 '.0~5 -89 .0\5 -10 .132 -2 
1700.0 .2sa -)) "'.985 -1,4 .01) -':" .028 0 liOO.O .282 -28 5.051 -10) .01 , -21 .116 -12 
18dO.0 .282 -)7 '.020 -128 .013 -35 .005 ')0 &:"'00.0 .282 -)1 5.081 -117 .01" -)2 .098 -~) 

1900.0 .272 -'2 '.06 .. -141 .013' -44 .028 178 1800.0 • :7S -)a ,. II J -130 .014 -'3 .080 -)ti 
~OOO.O .255 -46 '.096 -1~" .013 -'3 • ~~3 171 1900.0 · ~,» -44 '.I .. i -143 .01" -,) .06" -54 
"100.e • 226 -.. , '.12;: -16:" .01 J -~) .069 16" 20DO.O .: .... "0 '.179 -1'0 .01'" -63 .0'3 -78 
~lOO. 0 .19) "0 ,. I)~ 180 .913 -"I • 09: 1S6 2100.9 • 21~ -.. ~.195 -170 .01" -7: .0"13 -111 
:300.\) .1'51 -5' '.139 Ie::" .01 ) ·GO .114 1'1 ~~oo.o • t;o~ -,~ ,.199 177 .01 ) -9~ .0'3 -'''0 
2"'00.0 .110 .~~ ".1'" IS' .912 -89 .I].s u< ~)oo. 8 .133 -'8 '.194 165 .013 -91 .06' -16' 
~~OO. 0 .u7'" -76 ~.1'" 141 .01. -97 .I~' 1'1 2"'00.0 .0i'0 -67 ,. tee 1'52 .01. -100 .080 -116 
:~OO. 0 .~"0 -~, ~.IH 12' .912 -10'; .17] 1)< :~OO. 9 .053 -87 5.17' 139 .012 -110 .095 174 
2708.0 .0:' -1:'0 ~.115 II:" .012 -1\'" .187 III 2660.0 .024 -1:e 5.15: I:" .012 -119 .110 166 
... 600.0 .0"'8 144 ~.091 10' .012 -I:: .199 1~7 2700.0 .838 1'9 '5.111 II' .011 -127 .123 \60 
:900.0 .07) 1)0 ~. 06~ 9) .011 -130 .209 I~ ) 2800.0 .869 130 '.076 102 .011 -135 .135 15' 
]000.(1 .89. lie '.03) 81 .911 -():" .215 1:0 2900.0 .09" I:: '.041 99 • 011 -I") • I'" 151 
3100.0 .11" III '.011 6J • 011 -I .... .220 116 1988.0 .112 III '.003 79 .010 ... .,: .1'" I.a 
)':00.0 .11~ h)2 ... 9';': " .011 -1'~ .2~~ II: )(00.0 • 129 10 • ... 97' " .010 -1'8 .163 145 
3200.\) .1:2 8' ".980 -,; .\l10 -1'0 .z~o 10·~ 3:00.0 .132 9. "'.'9'''' 55 .009 -167 .171 14) 
HOO.~ .13~ 79 ".9c;!- 14 • t}lO -loS .::~6 10' ))00.0 .1"" 85 ",.9)i 44 .009 -11' • 178 140 
3~00. 0 .13'" 70 ".96E: .. .910 -176 .:2~ 101 3"'00.0 • \50 7 • "'.91~ )2 .009 177 .10'" 1):-
3'00.0 .139; " ".9'7':- 10 .010 178 • 2~~ 97 3500.0 .151 66 ".9]) 21 .008 169 .189 134 
)::"00.0 .'''8 '3 ".979 -; .91l1 1:"1 • ;-z~ '912 ]';00.0 .1'''' 52 "'.949 9 • 008 16' .192 1)0 
)800.0 • .'3 29 ... '130 -I' .009 16) .~I!I 97 3700.0 .161 '0 4.9''=' -) .008 1'51 .19'" 121 
nol"l.o • 16~ 15 ... 97'" -26 .0090 I'~ .21S 91 )800.0 .167 27 ".96" -15 .007 148 .19" 122 
~ooo.o .IS6 2 ".'6E: -)? .009 ",t; • 21\) 7' HOO •• .17' 13 "'.'97€ -:7 .097 1'0 .. 19] liS 
"'100.0 • 19'5 -7 "'.9'50 -51 • OO? IH .::0'5 .;: "'000.0 .19' I "'.'9813 -)9 .007 1)1 .190 113 
"'20(1.0 • :0) -:0 ".?~':. -~'" .oo'? 130 • 1-;' ~ 00 ... 00.0 .20Z -9 ".~91 -51 .00. I. ] • 187 108 

"'~OO.\) • ~08 -.1 "'.'9:"~ '6' .000 114 • 18] 10Z 
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WJ-PA2 
10TO 300 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH OUTPUT POWER: 
+25 c1Brn (TYP.I 

• HIGH EFFIC IENCY 
• WIDE POWER SUPPLY RANGE : 

+12 TO +24 VOLTS 

Specifications · 

Characteristics Typical 

Frequencv (Min.) 5- 350 MHz 

Small Signal Gain (Min.) 12.5dB 

Gain Flatness (Max.! ±O.5 dB 

Noise Figure (Max.) 

Vee = +24 V B.OdS 
Vcc= +1 5V 7.5dB 

Power Output at 1 dB 
Compression (Min.) 

Vcc= +24 V +25 dBm 
V = + 15 V cc +2 1 dBm 

VSWR (Max.) 

Input <1.5: 1 
Output <1.7:1 

DC Current 
A t 24 V (Max.) 95mA 
At 15 V (Max,) 58mA 

Guaranteed 
0° _50°C _54°C _ +71° C 

10-300 MHz 10-300 MHz 

1 1.5 dB Il,OdB 

iO.S dB ±1.0 dB 

9.5dB 10.0 dB 
9,0 dB 9,5 clB 

+2-1 d8m +23.5 dBm 
+19.5 dBm +19.0 dBm 

1.8: 1 2.0 : 1 
2.0: 1 2.2: 1 

IOOmA 105 rnA 
61 mA 64 rnA 

'Me,)$llrod ,n a 50·ohm li ys\cm al +24 Vdc Normnoi. 

Typicallntermodulation Perfonnance at 25°C (At +24 Vdc) 

Second Order Harmonic Intercept Point . . . .. .. .. +63 d8m (Typ.) 

Second Order Two Tone Intercept Point ........ . .. . . . _ .. +56 dBm (Typ. ) 

.. . +38 dBm (Typ.) Third Order Two Tone Intercept Point .. . 

Absolute Maximum Ratings (At +24 Vdcl 

Storage Temperature .... .. .. . 

Maximum Case Tempe rature ........ . 
Maximum DC Voltage ... . 

Maximum Continuous AF Input Power .. 

. ............ _62°C to+125°e 

. 7 1°C 

. .. +25 Vo lts 

. . 20 dBm 

. .... +200 MHl iwtlllS 

. ..... . . 0.5 Watt 

Maximum Short Term RF Input Power t1 Minute Max.). .. 

Maximum Peak Power . ..... . ... . 

"s" Series Burn- In Tomperature tCase) .... 
Proper heatsinking required to insure reliable performance. 

3 16 

(3 p sec Max.) 

....... 71°C 

Outline Drawings 

PA2 

. DC 'IOUAGE--""::::~ 

/ 
V'''I/GIO~~~O '" , ~~"n ''''''ll '''fl~ .'' 
• . _, III UNI.E~OI"(""l5 l~CIf"V 

Weight 

r 

approximatl!ly 2.0 grams (0.07 oz.) 

CPA2 

VI"'tl.""".~ ~ ~ .. ,~ lI.C>' U lUlu,,",unI11 
'Ol":lal UloU~Ol~ •• ·"'''- ,,''''''OP 
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Typical Perfol'mance at 25°C 

Gain 

CD ... 
14.0 

~ 13.0 :c 
1:1 

CD ... 

12.0 

13.0 

.;, 12.0 
:c 
'" 

ilr 
S'c ".r ~'C 

Vee a +24 Vde 

i~ J -Il'~'-• +8S'C 
_._. 

~-. 

5 so 100 200 300 
FREQUENCY 0 MHr 

r---,.j I +25'C 

.c::i -·-·f··1'IM ,.:::::. :X :"'--== 
\. +85·C 

Vee· +15 Vde 1'-0
54°, 

11.0 5 50 100 200 300 

13.0 

~ 12-0 . 
z 
:c 
1:111.0 

10.0 

FREQUENCY 0 MHz 

~ Vee a +5 Vdc 

'\::'~ J r-+2SoC +85·C ~ ----
C'? ... ~ 

-55°C '-.- .-.- -..... 

5 so 100 200 300 
FREQUENCY 0 MHz 

Noise Figure 

'" ... , 

9.0 

8.0 

~ 7.0 
:::) 
1:1 
;;: 
III 5.0 
is z 

5.0 

4.0 

100 

80 

E 50 

.!:" 
40 

20 

~ 
vJ '\ ~~ -- ---

' ... --- ~ ..... 
'-+ISV 

.... r- +5V , _ . .l. _.-'- .-'-....... . _ .... 
I 

10 lao 200 300 
FREQUENCY 0 MHr 

./ 
V 

./ 
V 

V 
V .... 

V 

5 10 IS 20 24 
Vee in volts 

Power Output-

28r---'---~--~--~----__ ~ 
E 

CD Vee~ +24 Vde ... , 
527~~~~~~~~--+-~~~~ ... 
5 +85'C 
~26r---+---~~-+-

~25LL __ ~ __ -L __ ~~ __ ~ __ -L __ ~ 
10 100 200 3110 

FREQUENCY 0 MHl 

24 ,.---"T"""--"T"'"---.---r----....., 

, 
t
:::) 

~22r---~~~--~~~~~~--~ 
Q 

II: 

~21~--~---+--~~--+-J-~--~ 
........ 

20u-__ ~ __ -L __ ~ __ ~ ____ ~~ 

12.0 

10.0 

~ ... 
.: 8.0 
~ 
t
:::) 

~ 6.0 

~ 
4.0 

2.0 

10 100 200 300 
FREQUENCY·MH, 

1/ --.... Ir+85!C 

--- -- .... .... --
I 1-54'C ~+2SoC 

,. ". 
' .. 

., .... . - ...... 
"'" . 

Vee 0 +5 Vdc 

10 100 200 300 
FREQUENCY 0 MHl 

• at 1 dB Gain Compression 

VSWR 

2.5 
Vee 0 +24 Vde 

\ 

OUTPUT, 

,\ ~ --1--- 7' --
INPUT 

,",2.0 

~ 
> 

1.5 

1.0 510 so 100 200 300 
FREQUENCY· MHr 

50 100 200 
FREQUENCY· MHz 

2.5 

OUT~UT"\ Vee' +5 Vde 

,- --,. 
~'" 

I~PUT""\ 

I~ V 1_ ~ 

---" 

II: 2.0 

~ 
1.5 

1.0 
SID 50 100 200 3ao 

FREQUENCY·MHr 

Harmonics 

65.0 

600 

E 
~ 55.0 

!j 

~ 50.0 
:a 
II: 
« 
:: 45,0 

40.0 

30.0 

I/" ~ 
Vee c +24 Vde 

~ 

, ,-~,~ 2ND HARMONIC(V V 

\~ V 
V ",' 

",' 

2ND ORDER) 

f'. '" "'" -'~ 

,.--. .... _ .. . ....... 
3RDO,DE;] 

..... 
II '-'- '-'" 
10 100 200 300 

FREQUENCY·MHr 

70.0 ""--'---"T"'"--.---r-..,.---, 
Vee '+15 Vde 

~ 60.0 I-':~+---+----I---+---+------I ... 

30.0 U:--..L-_..L-_-L-_-'-_--1._-I 
100 200 

E 
CD 

60,0 

SO.O 

~ 40.0 

Z 
o 
~ 30.0 
« 
:: 

20.0 

10,0 

...... ,--
-
I 

10 

300 
FREQUENCY·MHz 

Vee~+5Vd~ 

1.I"'2ND HARMONIC 
-"" 

Vl 
'" 

_ .... ,. -, ----- 2ND ORDER 

'-'-
£3RDORDER 

100 200 300 
FREQUENCY ·MHz 
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Typical Automatic Test Data 

Vee = +24 Vde Vee=+5Vdc 
,~(J US.!R :JSOI~ CAI1t F'IILQ vs;!~ V-.oOI~ CAIN 
MHZ UI OUT DB 11HZ IN OUT DB 

w". 1.1 1.4 12.:5 laa. 1.1 1.7 11.:5 
IS". 1.2 1.6 12.3 lsa. 1.1 1.3 11.1 
2;)". 1.2 1.3 12.4 ZOla. I.Z 1.3 11.1 
~. 1.3 1.4 12.7 2sa. 1.4 1.7 11.3 
JaJ. 1.3 1.3 12.8 3;)0. 1.0 1.3 lI.a 
3:5;). 1.:5 2.3 lI.a 3:10. I.a 3.7 3.3 

Linear S·Parameten Linear S-Parameters 
.~;) SII SZI SI2 szz F'~tQ SII SZI SIZ SZZ 

i1HZ MAO; AItC I!ilG A .. ..:; I!ilG A .. ..:; I!ilG A .. ..:; 11HZ MAG A .. iG I1AC 'AliG I!ilG /ViC MAG AlKi 

lOla. .;)4 :54.3 4.22 136.4 .12 -24.6 .Ia -143.7 100. .03 -Z6.Z 3.76 13a.1 .13 -Z3.3 .ZS -130.Z 
1:5;). .;)8 14.2 4.12 113.S .12 -37.7 .23 -163.S lsa. .a? -33.a 3;33 las.1 .13 -35.3 .32 -161.3 
<:;)il. .;)3 -3;).;) 4.IS 83.3 .13 -S;).4 .21 173.7 zoo. .Ia -aZ.4 3.69 77.4 .14 -17.4 .3a 16a.a 
23". .12 -a;)." 4.23 63.3 .13 -67.a .1:5 126.3 zsa. .17 -Iza.a 3.66 43.a .IS -65.7 .2S IIS.6 
3ail. .14 -133.3 4.36 3Z.3 .14 -a3.Z .ZI 23.1 300. .22 -16a.1 3.:54 16.3 .ID -a3.9 .32 Z6.3 
3Sil. .1<1 IS:5.0 3.31 -2.3 .13 -114.6 .43 -31.3 3sa. .za 143.Z Z.31 -ZI.6 .IS' -1I7.Z .sa -3Z.9 
40a. .22 ~".7 ~.A1 -17.4 .11 -13a.4 .74 -6a.7 400. .Z7 101.4 Z.II -ss.a .IZ -141.a .7a -71.Z 

Vee = +15 Vde 

fr'[Q :)~R :JSU~ CAUl 
1IiC IN OUT DB 

I,),). 1.1 1.3 IZ.-I 
Is.1. 1.1 1.7 12.1 
ZOla. 1.2 1.7 IZ.Z 
2sa. 1.3 1.3 12.S 
3aa. 1.4 1.0 IZ.6 
3:30. I.S 3.2 II.S 

Linear S-Parameters 
,REO SII ~ZI SIZ SZZ 

t!HZ i1AU RN~ "1rto:: AIt.:; l1A.:: illKi tlAG Alt.:; 

lail. .04 6a.:5 4.16 133.Z .12 -Z4.S .za -14S.a 
13a. .07 la.3 4.as IIZ.3 .12 -3o.~ .Z6 -16Z.3 
~;).). .aa -34.1 ".as aa.a .13 -I~.S .25 17Z.S 
zsa. .11 -a7.3 4.23 61. ?' .13 -.Q6.i .13 IZ4.S 
3;),). .IS -lola. I 4.27 3a.3 .14 -sa.a .24 Z3.7 
3sa. .ZI 13a.3 3.77 -s.a .14 -1I4.S .32 -Z3.' 
43;). .24 ·~<I.Z 2.<14 -4a.1 .11 -138.a .;'5 -.;a.4 
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WJ-PA3 
5T0500MHz 
TO-8 CASCADABLE AMPUFIER 

• HI GH OUTPUT POWER; ~
-;:-... 

~. - . 
" 

+24.5 dBm (T YP. 1. Vee = +15 V 
• HIGH THIRO OROER 

INTERCEPT POINT ; 
34.0 dBm (TYP.I 

• HIGH GAIN : 14.5 dB (TYP.) 
• LOW VSWR; < 1.5; 1 (TYP.) 

Specifications * 

Characteristics 

Frequency (M in.) 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max') 

Power Output at 1 dB Compression (Min.) 

Vcc=+15V 
Vcc= +12V 

VSWR (Max.) Input/Output 

DC Cu rrent (Max.) 
AI1 5V 
At 12 V 

Typical 

3·600 MHz 

14.5dB 

±DA dB 

7.5 d8 

+24.5 dBm 
+23.0 dBm 

< 1.5:1 

130 rnA 
98 rnA 

- .' 

Guaranteed 
0" _50oe _540 C - +85" C 

5·500 MHz 5·500 MHz 

13.5d8 13.0dB 

±O.7 dB ±1.Q dB 

9,OdS 9.5dB 

+23.0 dBm l +22.5 dBml 

+20.0 dBm +20.0 dBm 

2.0 2.0 :1 

134 mA 141 rnA 
100 mA 105 rnA 

"Ml1l1Sureo in a 50-ohm SYSlem 111 + 15 Vdl: Nominal . 
Noun : 
1. +22.5 dam: 400-500 MH~. 

2. +22.0 dBm : 400-500 MHt. 
3. 71" C max. case tempera!ureot 15 Vdc, IOooe mel(. case \emperaUl rc 6112 Vdc. 

Typicallntennodulation 
Performance at 25°C 
Second Order Harmonic 

Intercept Point ... . +50 dBm (Typ.) 

Second Order Two Tone 
Intcrcept Point .. . . +l10 dl3m (Typ.) 

Third Order Two Tone 
Intercept Point . ... +34 dBm (Typ.) 

DC Volts . . . . .. + 15 (Nom.) 

Weight 
approximately 2.0 [jmms fO.07 oz.) 
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Outline D rawings 
PA3 

I O ~:D 
, - j (11 . 11[)[1..j-

f,':l: '-n naE'''' ''''' 
l I T -nOO I 

C1S5 .D CISJ ~ " ) O.OIB.jJOCQ(045) OII., 
- 1!.5OO-00Cl2 ' (170) • (lfllli _ _ ~ ?INS 

aD .o.Ol0 •• 
w. ae ., 

!":().OHIII I;PU1 ......... I 

/ 

"'''' ~S'Oh. "~E 'ft'N<;''' (.W' ll,,,'·' EllS , 
, """ . Il' umrn O"' E."~I: I",COF,U' 

Absolute Maximum Ratings 
(At 15 Vdc) 

Storage Temperature 

. ..... -62"C to +125°C 

Maximum Case 

Temperatureol
• •• • ••••• • • 7 1°C 

Maximum DC Voltage 

........ .. ... +18 Volts 

Maximum Continuous RF Input Power 

. ....... ... ... +17 dBm 

Maximum Short Term RF 

Input Power (1 Minute Max.) 

. . . . . . . . . . . 100 Milliwa lts 

Maximum Peak Power 

" S" Series Burn-In 

... 0. 5 Wall 

(3 psec M.u(.j 

Temperature (Case) . ..... .. 71°C 

Proper heatsinking is required to insure 

reliable performance. 

" "1I1'$«\U) .. "l '~ ... Q<U \U" (O"ll(Kl • 
• b •• I ,., \I"ct~orHERwr:lE ?l.CI' ,to 

• .. ·' 0 .. '" " .... 4 '.'J e.' ..... ... ,,_ ..... " .. ,_ ..... ". '" -................. ,,, .. ~.~-........ ,-
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Typical Performance at 25°C 

Gain 

Noise Figure 

• 
• • 
, 

• > " ,. 

Power Output-

· ' • , 
.' j 

• 

, 

'n 

--

> ,. 

il.,:f' 
~ m 
fl;lQI.VICr· wtr 

'1~"I\v~ 
Y v~.,:)v7 

I 
" .. 

-----'- r '~r V".IIIV 

---- I ----1- __ 
" I'l: 

t--·n' 

" r ilOLL~ty . M~' 

· 'II ell Col" erg .. " I", 

VSWR 

2.0 

Vee II !IV /' 1/ • " 
• 
~1. 
> OUTPUT , 

~~'1 ~'r---U ... INP1UTJ 
, • 200 jao 00 

FREQUENCY - Mil, 
.00 

VSWR 

• v:ft IN 

•• 
, • 

~, 
> """1 ou,,"' - " " ~ i" ' ll' V ~ _ r,'1 

• I 
• ' 00 200 300 ~oo 

FREOUErlCY - MHI 

Typical Automatic Test Data 

:"" '. 
~."''': . 
."\.~. 
4",,'. 
:~..,. u,·. :." : . \ ' 

;,\., 
; .l' . , ... 
: .... 
: .. ' 

Linea r S·Parameters 

: ........ . . , ..... . ., ..... . 
.......... . ,. .. :. 
l l. ... •. 
.'1. .... . 
l' ... ·. 

... '" .... ,' 

.W 

.11 
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. ".!".' 

Vee '" 15V 
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WJ-PA3-1 
5T0500MHz 
TO-8 CASCADABLE AMPUFIER 

• HI GH OUTPUT POWER : 
+25.0 dBm ITYP.1. Vee = +20 V 

• HIGH THIRD ORDER 
INTE RCEPT POINT : 
38 .0 dBm ITYP.I 

• HIGH GAI N: 14.5 dB ITYP. I 

Specifications * 

Charactetistia 

Frequency IMin.) 

Small Signat Gain (Min.' 

Gain Flatnoss (Max.) 

Noise Figure (Max.) 

Power Output at 1 dB Compress ion (Min.) 
Vcc=+15V 
V = +20 V 

" 
VSWR (Max.) Input/ Output 

DC Current (Max.) 
A t 15 V 
At 20 V 

-Measured In 0 SO-ohm SYSlom 01 15 Vdc Nomlnol. 
Notes: 
1. + 71 ° C mi x. case temperoture at 20 Vdc. 

Typical lntennodulation 
Perfonnance at 25°C 
Second Order Harmonic 

t ntereept Point .. . . +52 dBm IT yp.) 

Second Order Two Tone 
Intercept Point . .. . +46 dBm (Typ.l 

T hird Order Two Tone 
Intercept Point . .. . +38 dBm (Typ.) 

Weight 
approxi mately 2.0 grams (0.07 oz.) 
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Typical 
Guaranteed 

0° -sooe 

3·600 MHz 5·500 MHz 

14.5dB 13.5 dB 

±O.3d8 ±O.5dB 

7.0 dB 8.5 dB 

+225dBm +20.0 dBm 
+25.0 dBm +23.0 dBm 

< 1.5: 1 2.0: 1 

9 1 mA 95mA 
132mA 136mA 

Outline Drawings 

PA3· ' 

_54°C _ +8SoC' 

5·500 MHz 

13.0dB 

±O.l dB 

g.OdS 

+20.0 dBm 
+22.5 dBm 

2.0:1 

l OO mA 
142mA 

DI~"",aH~ ."~ I ~ IN1;Hn ('''~LII.t Tt~SI 
' .1ICI!i I III uNL(SSOT~[~\'\lSl V[CI'U:O 

Absolute Ma ximum Ratings 

Storage Temperature 

...... . ...... -62"e to +125
c
e · 

Maximum Case 

Temperature' (At 15 Vdc) 

· . . 100
ce 

Maximum DC Vo lt age 

· +22 Vo lts 

MaximulT! Co ntinuous RF Input Power 

..... . . • . ... 17dBm 
Maximum Short Term RF 

Input Powe r (1 Min ute Max.) 

.. . ... . .. 100 Milliwatts 

Maximum Peak Power 

· .0.5 Wat! 
13 j.lsec Max.! 

"S" Seri es Burn· ln 

Temperatu re (Case ) (At 15 Vdcl ... 

. . . . . . . . . . . . .. . 100"e 
Proper heatsinking is requi red to insure 

relia bl e performance. 

CPA3-1 

~1I">;\11Ifd "~L '" '~"'f$ ,U ILU,, (1l1O$l 
• 0" I :lIIIIMUSO' '' l "WtSE5I'IC" ,'D 

''' r~'''''''-''"'' '''''' ~._.,_ ..... ,_ ......... ... 
...... ~""_ ...... oYc .. l<>e' __ ._ '""''''''''' .. J, .... ' ... _ ....... 
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Typical Performance at 25°C 

Gain 

FRfQIIHtY • MHz 

i :f:~;:r-=.'~-· I 'i:J----1 
10 1(1) 201 300 400 \(I) 

FA[QUDICY • MHz 

Noise Figure 

9 

! ·-l---L-a ;/i/ --. 
7~ 

.LVee AHOV 

tVee IATl5V 
6 

10 50 1(1) 

Power Output-

e Z4 
III 

300 
FR£GWlCY' MHz 

! 
• %SoC ---- L I 

\(I) 600 

I'5t c 
'; 
:!:zz e 

I '"N-=:::: .~ .... --1'-~-

~ 
"'lo 

10 1(1) 

1 

I 
1 

L.if

l I 
vee AT 15 V 

300 \(I) 

FREQU[NCY • _ 

E Z6 r----,.--..,....--...,.....--...... ---,,.---,,...., 
III 

S §N ~~~ ___ ~ 
'" L.n"c 
~ Vee AT lOV 
Go Z2 ILO-----,I"O:(I)---::::2Oll::--~300:-----:400:::-----=:,\(1):::---:-::::!600 

FREQU[NCY • MHz 

'At I ell GAlli COOPRESSlai 

Typical Automatic Test Data 

Vee = 15V 

It<t;'", ~ ~.j.IIt ''''It' ,. ... II' ~'H 1'1' 

1\."- I.e: 1.1 14.~ , .. '\.". I.t' 1 .. 1 14.4 
;,q",'. 1.i.' 1.1 14.':-
4l'''. 1.'-' I." 14.l' 

:.-l'''. 1.:''' l.~' IJ.t:' 
C:\". 1.4 1.:; I~'.t· 

Linear S-Parameten 

VSWR 

2.0 ..... -.-----.----T-..... --.--...,...---. 

1.0 SSO 100 200 300 400 SGO 600 
FREQUENCY - GHr 

Second Harmonic Intercept Point 

10 1\ 

l\S I 
'\ \' 

PA)-I 
lrvee ot IOV , 

6S 

1\' 1\ " PA)-\ J 

, .r Va ot ISV 

\ 
"," 

, , , , 
f'\.. , I .. 

PAl vA " -... - .. 
Vcc&1UV 

I'\. ~ -j '" ~ -(IJ 
10 1(1) 200 300 \(I) 6(1) 

FREQUEIICY • MHz 

Vee = 20 V 

1 101. v ~e::",-" V:."'-" 
tt .... 1,... ~ .. ,T 

Il". 1. i:' 1.1 
"" .. , ... I.e: 1.1 
~'\.". 1.1:" 1 ..... 
4\.". 1. O' I" 

:-l". 1.:''' l.~ 
l'\". 1.4 I .. 

Linear S-Parameten 

"'(:Q 1>11 ~~1 ~:1C? t:i:"c.:' 1It1:U ~II ,. . .,:' ~ f'K' t't~ I't'G ~ Ifl:- n .... I""'" ,. . .: I'Ki 14"1; 

1l". .1l' 1.'S.;' ~.;;14 lE-7.;' .11 C:.:J • l~ .. f -!'-·f~. 4 Ilo(.' • .11 I;'I.~ C1,.". .Il· 1:;e,.~ ~.4" 1~.6 .11 1.6 .l'4 .. IU .... <'\". .ll' I~.~ :.. ... , .. .Il' 1~'t-.6 :-.1:' 141.e .11 .'1 .It.· ··l.~l·.l~ """. .1" u .... t' 41.". .:1 1\",",1 ~.l~ la9.2' 01;0> .. : .(. • H.' 1.~tf. C' 4t." • .11 U<I.l' 
~". .1C! t'f!.~ 4. '.It' 116.:- • 1"" "4.1 .1~ It-I.I> ~". .1" (' .. 9."" 
~--I.". • It- 4 ... .., 4.~~ It'l. 'l' .12- .. ( .... ~ ...... 1 14\.',:'" (-\.". .16 4M,.'.9 
i'\". • i:' .. t it~.~ 4 •• ·f ~t::<.1 .1" -It-. I • f.~ 114.~ .'l.''' . • c."" "I:'.i? t<l.". .:..~ t-.O' 4.(:.(4 ~;".4 .I~ ··'i:I~ .(. ....... J ,,41.\.' t."'. • ~'4 .'.e 

Second Order Two-Tone Intercept Point 

10 ~-l--1--+--+--t--t--l 

E 
III 

!i: flO I---\.--~~~--::-:-:l:----l---l'---l 
5 
Go 

Ii: 
tj!6 

i 

50 1(1) 300 
F REQUVlCY • MHz 

Third Order Two·Tone Intercept Point 

~r-~---'---'---'---'---r--, 
e 
IS 

!i: «II='.o;;:::~""",,~---i 

~ I ... ~;--~~-~---
~ )5 -- ·-·-I~~I----=.,...c:--+---t--:::p-..;J 

~L-__ ~ __ ~ ______ ~ __ ~~~~~ 
10 50 100 600 

FREQUOiCY • MHz 

,.(o1t' 
Dl' 

14.4 
14.c? 
14.1 
14.(\ 
1~.~ 
:;.!.~ 

'.:"'1 1>1~ ~i! 
1'1'(' f'fIG t'f'(; 1'1'«; ~ 14"1; 

::<.~ lH.e .11 it. 4 .l~ -I~.:! 
~.14 1'5.=' .11 ... 9 .l'l> -1:fJ.1 
~.l'4 14~.t' .I~ e.1i.' .(~ -14'l'.C" 
4.9'l' 1~1.t' .IC' 1.:'- .14 -IU.' 
4.e7 11~.;' .IC' ool.C' .I~ 1.'4.~ 
4 .•• "'f! 1~~.:" • I=' ··~.4 .<:'6 1~1.4 
4. eo l!6.~ .1:'- -Ie.'," .~'t> IE'4.'.:I 
4. i'e 69.t' .14 -~4.J 4" . . ~1.4 
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WJ-PA5 
10 TO 500 MHz 
TO·S CASCADABLE AMPLIFIER 

• HIGH THIRD ORDER 1M: 
;;' +40dBm (TVP; 10·100 MHz) 

• HIGH OUTPUT POWER: +25dBm 
(TVP; 10·500 MHz) 

• LOW VSWR: < 1.5:1 (TVP) 

• OPERATION FROM +12 VDC TO 
+15 VDC FULLY CHARACTER IZED 

Specifications· 

Characteristics Typical OC -50"C 
Guaranteed 

-54"' C - +85'" c 

Frequency (Min.) 10-500 MHz 10-500 MHz 10-500 MHz 

Small Signal Gain (Min.) 9.4 dB 8.5 dB a.OdS 

Gain Flatn ess (Max.) ±O.2 dB ±O.7 dB ±1.0 dB 

Noise Figure (Max.) 

10-70 MHz 8.5dB 9.5dB I D.OdS 
70-500 MHz 7.adS a.adS 9.3dB 

Power Output at 1 dB 
Compression (Min.) +25.0 dBm +23.5 dBm +23.5 dSm 

VSWR (Max.) 

Input/Output 1.5:1 1.7 : 1 2.0:1 

DC Current at +15 Volts (Max.) 130mA 133mA 136mA 

'Mea~u ,ed in 8 SO-ohm system 81 +-15 Vdc nominal. 

Typicallntennodulation Performance at 25°C 
Second Order Harmonic Inte rcept Point . . . . . . . . . .. +60 dBm (Typ.) 

Second Order Two Tone Intercept Point . . . . . . . . . . . . .... +54 dBm n Vp.) 

Third Order Two Tone Intercep t Point .... . ..• • •...• . .. . .. +35dSm (Typ.l 

Absolute Maximum Ratings 
Storage Tomperature . . 

Maximum Case Tempera ture . ... 

Maximum DC Voltage .. 

. . ... . . . .. .... .. .. . . . . . .. Bl oC 

. . . . . . . . . . . . . . . . ...... +22 VoltS 

Maximum Continuous RF Input Power .. ... .... . 

Maximum Short Term RF Input Power (1 Minute Max.1. .. 

Maximum Peak Power ....... . 

20 dBm 

. . . . . . . 200 Milliwatts 
. . . ....... 0.5 Watt 

(3 j.Isec Max.) 

"S" Series Burn·ln Temperature (Case) . .. . ....... . ..... . .... .. 71°C 
Proper heauinking required to insure reliable performance. 

Weight approximolCly 2.0 grams (0.07 oz. ) 

324 

Outline Drawings 

PA5 

CPA5 

I>tUtl<sog~ ~ Ut t~ t!;CH'$ tuta"", ' tRS) 
, -""' ~, I I Ut.eUS o'k' II'I't1S£ SOlcl' tID 

Ot""' ~ I ~!I $ A" C '" INCttE' ,,,,,. '-"'I 'USt 
I g ' ~( . ;IfIU "tJ:'-$O'H~ftWlS[$"C,.,W 

....~·» ... _ ....... · '-6 _____ W4._.,..·--. .... ..... _ _ ~.~""'.(-. .. ...... , ....... c._, ... , _ ......... 
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Typical PedOI'llUlDCe at 25°C 

Gain 

.~.C-' 
2UO 300 400 500 

FREQUENCY· MHz 

;:R$;aoc I 
810 100 200 300 

... .pi=; 
400 500 

FREQUENCY ·MHz 

Noise Figure 

~:Eg:I£1 
10 100 200 3UO 400 SUO 

FREQUENCY· MHz 

(~t I I j:] 
10 100 200 3UO 400 500 

FREQUENCY· MHz 

Power Output-

£24r---~--~-5-0-C-r----~------~-+-1-2-V-D-'C 

~n~~~~~~~~ 
~ .54°C +2S

o
C 

fUI~0--~IU~0~~2~00-----300~---4OO~--~Soo 
FREQUENCY· MHz 

~:L:: 1+250~:.i_ -t _~:+i5VDC 
~ F \.~C +8Soc) 
a24~--~----~~--~~~--~-----J 
Go 10 100 200 3UO 400 SUO 

FREQUENCY· MHz 
°all dB Gain Compression 

Current vs. Voltage 
140 

~ 
~120 

V 
/ ... 

~100 
cc 

'CC 
:> 
~80 
a / 

V 

9 

/ 
,/ 

10 11 12 13 

VCC· VDC 

Power OutpUt vs. V CC 
2& 

~~ 
~ 

V i"" 

/' 
9 10 11 12 13 

VCC·VDC 

14 15 

--V 

14 15 

VSWR Intercept Point 

~15 '~~_ I 
:> 1.0 ~ ~--

I £ 10 ... 
.: 60 

2ND HARMONIC-~VCC • +12 VOC 

z !;"-+Zs°C'& ~SoC 1.54°c..! ~+12 VDC 

~ 0.510 100 200 3UO 400 500 250 
Ii: 
~ 2ND ORDER 

I 3RD ORDER ......... 

cc1.5 

~ 1.0 
!; 

~ 

Go 05 
~ 10 100 

FREQUENCY· MHz 

~S·C ~-
'" 

-54°C V +2S·C~+IS VDC 

200 3UO 400 SOO 
FREQUENCY· MHz 

~ 40 
cc 
w 
~ 3010 

80 
£ 
... 10 

T I 
100 200 300 400 500 

FREQUENCY· MHz 

lr-2ND HARMONIC VCC·+ISVOC 

ccU 

~I.o 
!; 
~o.s g 10 

i'-.... L~5·C ~ !i: 
is BO 

~"--< r--..... --1NDO~ Go 

'-+2S·C ' -·54°C ~+12VDC 1550 - -
~ 100 200 300 400 500 

FREQUENCY· MHz 

f'::: _ J. .--I-+BS·C ~ 

u 
cc 
w 40 
~ 

30
10 100 

3RD ORDER 

" I 
2110 300 400 500 

FREQUENCY· MHz 

"'C~2S'C ' .... -54·C • +ISVDC 

IUD 200 300 
FREQUENCY· MHz 

400 SUO POWI' Output VI. Power Input 
3S,------r----..,-----r-----r----, 

Power Output vs. Gain Compression / 

e 2B ... ... !5 24 

S22 
o 
cc 
!Sl20 

-
/ 

..... 

L 
~ 

I 30~---+----+---~~---H~~ 

VCC·15V-f-
e 

VCC·12V-f-
ID 

~2Sr----t-----r----~1::=~==~ 
I I 

I I ~ 
~20~----+-----~~--~-----+-----; ~ 18 

.1 .2 .3 .4 .5 .6 .7 .8 .9 1,0 ~Go-
GAIN COMPRESSION. dB -

15r_--~~--~----+_----r_--~ 

100~--~S----~1~0----~IS~--~2~0--~25 
INPUT POWER· dBm 

Typical Automatic Test Data 

Vee = 12V Linear S·Parameters 
V .. 12V 

• loU;' ""'" ,~ Cit I " cc 
""z iii WI ~f f .... lO $.u SZI ':-1, S·c.2 

I"". I.e 1.1 ~.~ 
.... < 011«. klIG. I1f<C. I'd1G 11F1C, ~~c. rHo ""<C 

c:"u. 101 1.0 ~." 186. .O~ IE.~.i' Z.':'$ 1~7. .1 r ·1I.e .os H4). 
,,:.,u. 1.1 1.1 ~.~ c'UU. .07 1l~.1 ,.'S'-I I':'c.. .16 .,c;~." • 01 1~4 • 
"(Ju. 1.1 I., 9.1 38U • .0;' o:-:..Z ':-.e' IE-8. .16 .. 3~.1 .03 -·u. 
':.uu. 1.1 I.' '01 4U0. .03 -1~.E: ~.$:' E~. .16 ·~3.1 .09 .. iC). 
~uu. I.~ I •• ~.~ ':.00. .u7 -6;.; '.~:-I ~1. .1' -It-j.i .IS -i". 

"\RI. • u9 -10'9." <.$'1 ~ . .Ii -;"S.i- .,:; -6<;. 
; ..... .U9 -I;~.O Z.'''' ~. .11 ·~0.3 • .le -116. 
1;;100. • Iib ~3.1 i.~~ -cc . .13 ·SI.<; .:;.: -14 •• 

Vce=15V Vee = 15V 

t IoUI ~"''6< tlswfl ~"llt 
"'1.v $11 S';"1 ".1~ S-ic: 

hHi IH OUI lIE: 
1'11,.: ,u.to "1iG 11';," t11t(j, liAr. hf1(j, ,:At ""Ie. 

Lu,",. I.C' 1.1 I"". .US 163.S 3.(11 I~r.a .It "1I .. S' .e6 1<'3.6 

O;U'"'. 1.1 1.1 
oc· ... "U. .Ub le~.o c:. -:-7 I~"." .H .C:~. 7 .03 110.; 
:·00. ..... "~.t. <.~ lIe.7 .If ..... O.i- .03 -.6 

.;.U'"'. 1.1 1.1 . .,.,. ...... ·I~.< ,!.$O So;. , .I~ .~~.(! .10 • ••• 3 . .,.,. 1.1 I •• .,....,. .1" -~7. 3 ~. -:-1 t. ... 4 .14 ·;O.~ .16 -w..l 
~W. I • .? I.' t.....,. .14 -~.O c:.9~ ~U.C: .I~ ·~.7 .il' -to. ~ 
~ .... ". 1.3 I •• iUl100 .1) -101,.6- l.U7 1 j.~ .Iv ·S".' .~ -106.~ 

""". .13 llSo.f c. ~-:- ·l~.i .11 ":-!Io.'So .;:"' "Iloa." 
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WJ-PA6 
10 TO 500 MHz 
TO-8 CASCADABLE AMPUFIER 

• HIGH TH I RD ORDER 1M: 
;'+40 dBm (TYP.; 10·300 MHz) 

• HIGH OUTPUT POWER: 
+26.5 dBm (TYP.; 10·500 MHz) 

• LOW VSWR : < 1.5: 1 (TYP.) 
• OPERATION FROM +15 VDC TO 

+20 VDC FULLY CHARACTER IZED 

Specifications * 

Guaranteed 
Characte ristics Typical 0° _socC _54°C _ +8Sc C 

Frequency (Min.) 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

10-100 MHz 
100-S00 MHz 

Power Output at 1 dB 
Compression (Min.) 

VSWR (Max.) 

Input/Output 

DC Curront at +20 Vo lts (Max.) 

10-500 MHz 

9.5d8 

±O.2 dB 

8.5d8 
l.adS 

+26.5 dBm 

1.5:1 

150 mA 

'Measure(! In II SO-ohm system at +20 Vde Nominal. 

10-500 MHz 

8.5d8 

±O.S dB 

9.5d8 
8.8d8 

+25 dBm 

1.7: 1 

154mA 

Typicallntennodulation Perfonnance at 25°C 

10-500 MHz 

8.0d8 

±1.OdS 

10.Od8 
9.3d8 

+25 d8m 

2.0: 1 

158 rnA 

Second Order Harmonic Intercept Point ....... .... ... .... . +60 d8m (Typ.) 
Second Order Two Tone Intercopt Po int. . . . . . . . . .... +55 dBm (Typ.) 

Third Order Two Tone Intercept Point . .. ... . •.•... . ...... +35 dBm (Typ.) 

Absolute Maximum Ratings 
Storage Temperature . . . . ..... •. .......... -62"C to +125°C 
Maximum Case Temperature (At +20 Vdc). . .. . • ............. .. .... 71"C 

Maximum DC Voltage . .. .. .... . ........ . ................ +22 Vol ts 
Maximum Cont inuous R F Input Power. . . .... 
Maximum Short Term RF Input Power (1 Minute Max.). 
Maximum Peak Power .. .. 

20dBrn 
.. 200 Milliwatts 

.... 0.5Wan 
(3 ,u sec Max.) 

"S" Series Burn·ln Temperature (Case) (At +20 VdcJ. .. ............... 71"C 

Proper hClltsinking required to insure reliable performance. 

Weight approx imately 2.0 grams (0.07 oz.) 
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Outline Drawings 

PA6 

CPA6 

GLUl~SIO~S "'~I 'N "'Cl' U ''''" u " r l [ M!.I 
, 110' 1 111 u~U.uO'~ I"W<S( sorCUllO 

n",~o'lS ... "t '" "'00£5 I"'U"'~"'UI 
, ., ... .st. ""usso",, ~,,"w "re"" D 

.. ..a ... . _ ............ ... .. --... ............................ .., 
....... __ rtc ...... c ............ , ..... $oo'""'_~ .. , .. _. 
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Typical Perfonnance at 25°C 

.1 
• • ... .. 
9~:,85·C 

... ·c .25· C ...... . ZOVDC 

• 10 1011 
200 "" 

... "" fREDUENCY · MH! 

Noise Fillure 

i:fLI j""d 
10 100 200 300 ... "" fREOUENCY. MHI 

(§ 
I 

. '20VD~ 

I 
10 1110 '00 300 ... "" fREDUEUCY . MHI 

Power Output" 

" • • • +B51c ' +ZOVDC +Z5' C 
~, , ------ _ :!'.:C::j-, 

~ • 2 2
'0 100 '00 lOI 

FREOUENCY · MH. 
' . ,1 dB G.ln Comp .... :oa 

' 011 

OuqJut Power 'fl. Gain Compression 

~2 ., 
~ 
f ' 
" , 

• 
• 
• 

~U , 
o , • 

I I I 
VCC · 20VD~TS -r 

Vec .. 1'5 VOLTS -

/ I I I 
.1 .2 .3 .4 .5 .6 .1 .8 

GAIN C(lMPRESSION ' dB 

Intercept Point 

" • • • 
~. 
z • 

\.2ND HARMONIC 

Vce .. . 15 VDC 

--

. , I. . 

I ~~ 

!to 
2ND O ~OERJ 

• lRD OROER 
o • -" l! 10 1110 

• 
'1----: , 

I'--. 
• 10. 

200 300 
FREOUENCY . MHI 

... '00 

I VCC .. +20 VDC 

2ND HARMONIC . , 
I I 

2ND, DRDER -1 

JRDI DRDER ' 

200 JOO 400 500 
f REDl/ENCY · MII: 

VSWR 
'."r--~--'---'---::-:C=:1 

.. "" r+2S' C r+8S" C .S4 · C~ . *20 VDC 

Output Power YS. Input Power 
3 , 

/ 
/ .> "~"~~~~~~~~~2 JCC • 20 J OLTS ""\ / 

1.0 10 100 200 300 400 500 
3 • 

FREQUENCY · MH. , 
!; II:: 2,Olr-r-.. ,-.. r·-C--"-'-'·-C'_ "'-'~·~CC --;.C."'''20;;';;O''C" I :: Z , 

/ 

I/' 
~~I.5 ~ ~ .-_ ~ 

U • 
10 1110 2110 300 400 SOD ii! 20 

1/ 

L 
.dO 

dO / 
FREQUENCY , MHI !; 

L 
VCc" I ~VOLTS/ , 

.0 ,i+S'· C & '25' C ·S4 ' C- +25' C 
. +ISVOC 

•• 
•• 10 100 200 300 .., "" fREQUENCY . MHI 

~ "" 2.Dlr -r •• -.. -.rc-_-L'-."T'-"-c--r'-25-'-C'-"I •• C'~I5""O'cil 

~~I.':.~~~~~~~~; I.. 
10 100 200 300 400 500 

FREQUENCY · MHI 

Current '1'1. Voltage 
I~ 

~ 130 
~ 
~ 11 , 
• B , 
o 
o • V 

V 

v 

,---
7 10 11 12 II 14 IS 16 n " 19 

VCc · VOC 

Typical Automatic Test Data 

" 

o 

" ./ 
• 5 10 " " tHPUTPDWER·dBm 

Output Power YS . V CC , • 
, , 

• • 
~ , -• 0 • • 
" 

• V 
/' • 

, V 
~ , 
0 V , , 

V 
• • 10 " " 

Vcc " 12 V Linear S·Paramater. (Vcc " 20 V) 
'flu ~~ ~~ 

00' ,,, w, 
'~. '.' ,., .w. ,., ,.' -. ,., Id ·w. ,., '-' 
:.01 ... ,., I . ~ 
.~. I. ~ I. : 

V -
" 

15 V 
, · [u ". I",,,", 
,~ '" W' 

, .. ~. 1. < ,., 
.w. ,. , t. 1l 
" ..... ,., t., 
'w. ,., t. ~ 
~. '.' I. ~ .00. '. ' t. 6 

V 

" 
• 20 V 

, 'lu ,"~ ~"" , 
.~ '" W ' 

'w. ,. ,., 
• w . I • ,., -. ,. '" 'w. I. ' .. 
:~~, . ,. :. ~ 
W'" " , .. 

Uo II' 

" '.' .. , 
••• '.il. ••• , .. 

Cii lll 
H 

~.~ 

'.' ... ... -., 
' .' 

-.. 
~.~ 

'.' '.' '.' ' ,.' 

.n 
, .... I\H'; 

. ~ I<\l. ~ .. ' 111.1 . ~ " .'! .", '1 '. j ." , :.!. ~ 

." -. .: d. ''' ,. ~ . I ~ I'\l.1 

~ , ~ .. ~u 
~"l: A" " I ..... ,,< I~ ~, ... 

1 .,~ 1 :.8 .~ ." . .: . .CI: , ~,. . l 
~.~ I l ~.~ . 1: .oj • .~ IH. : 
~.H II~ . ' ... ·. l . .~ n.' ... ,. 1\l. 1 ..- ' : i- . .n -:4. l .... ~~ P . ) .,. .::. ." '~~. ~ 
:l • .:)~ . l . ) .n .*. ." ·:4. ~ 

;. " " . ':- .I>~ '!-O . ." .~~ . , 

W ..... . to~ '61. ... ·I<~ . ~ 

25 

../ II 
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WJ-PA10 
10 TO 1000 MHz 
TO-S CASCADABLE AMPUFlER 

• HIGH OUTPUT POWER : 
+24.5 dBrn (TYP.). Vee = 20 V 

• WIDE POWER SUPPLY RANGE: 
+12 TO +20 VO LTS 

• WIDE BANDWIDTH : 
10 TO 1000 MHz 

• LOW VSWR : < 1.5 :1 (TYP.) 

Specifications * 

Characteristics 

Frequency (Min.) 

Small Signal Gain (Min.) 

Gain Flatn ess (Max.) 

Noise Figure (Max.) 

Power Output at 1 dB Compression (Min.) 
Vcc ~15V 

Vee '" 20 V 

VSWR (Max,) Inpu t/Output 

DC Current (Max.) 
At 15V 
At 20 V 

Typical 

5-11 00 MHz 

10.0 clB 

< ±O.2 dS 

8.5 dB 

+22.5dBm 
+24.5dBm 

< 1.5: 1 

95mA 
130mA 

• Measured in (I SO-ohm $Vstem with V cc • 15 Vdc Nominll1. 
Notes : 
1. +7 1"Cmax.cDlc temperatu re when Vee · 20 Vdc. 

Guaranteed 
0" -50"C -54"C _ +85°C 

10·1000 MHz 10- 1000 MHz 

9.5dB 9.0 dB' 

±O.5dB fO.7 dB 

9.5dB 10 .0 dB 

+20.0 dBm +20.DdBm 
+23.0 dBm +23.0 dBm 

2.0: 1 2.0 :1 

IOOmA 105 rnA 
132 mA 134 rnA 

Typicallntennodulation Performance at 25°C (Typ. @+15Vdc) 

Second Order Harmonic Intercept Point 

S~cond Order Two Tone Intercept Point , 

Third Order Two Tone Intercept Point _ , 

Absolute Maximum Ratings 

. .> +50.0 dBm 

, • ... , . +45.0 dBm 

. ... +36.0 dBm 

Storage Temperature . . , . , , , ... , , .. , . , . •• ' , " " , ,-62"e to+125°e 
Maximum Case Temperature (A t 15 Vdc) , . , " , • • ' • • . , ,. , , . . . , ... 100

0 e 
Maximum DC Voltage , . , , , .. . , , , . , . , ... , ...... .' ......... +22 Volts 
Maximum Continuous RF Input Power . , .. . . 17 dBm 

Maximum Short Term RF Input Power (1 Minute Max.1. ... . ... 100 Milliwatts 
Maximum Peak Power .. . . ... . . ..... . " ... . , .. 0.5Watl 

(3 pscc Max. ) 

"S" Series Burn·ln Temperature (Case) (At 15 Vdcl. . . . , .. , . , , , . 100
0 e 

Proper heats inking required to insure roliable performance, 

Weight approximately 2.0 grams (0.07 ozJ 
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Outline Drawings 

PAlO 

O.m .... 001G 
IM-'. IIC 

CPA10 

D'''tr~''S ~ .I'.~ 'hCl,U," I ... '''''·' '.'' 
, QQ!.I 1:11 ""ens Ol .. ! .... ~ l#'IC"'tD 

"lUI " 5tO,; . ~~, L~ ", C"ES "","U, f{~Si 
• O'.r.JIIU!ol"SO Tl' lnn,~r "..(~, .. " 

'''Cf'~1Q , ..... , ...... ''''0 _ •.. _ ..... "' .. _ ... -.. ...... 
...... __ .. c .. \If·c, ........... , ..... _c-_, ....... _' .. 
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Typical Performance at 25°C 

Gain 

'5 V 

20 V 

ID 100 XQ ~ IW ItU lOCO 

r~OdI>-CY· WI! 

Noise Figure 

'" • 
! " 
~ 
.. + I 1 I -1' r·tW 

--l .i iv,,;--- I , 
" ". '" .. ., ,. 

Output Power 'JS. Input Power 
., , , , 

• ·n - 1/ 
• · ~ ., ,.~ 

~ ." l 
." 

..,. 

• 

Output Power vs. Gain Compression 

::1 1 "f,-.-;-.-\--;-",,--!, ..• 

Power Output" 
'5 V 

11IUI\lHCf -1''', 
-' 1 I de G, '. Com~ ltnian 

, 

Power Output" 

20 V 

VSWA 

" 
• " ~ ,.> 

'" 

" , " • " 
I .Q I 

,,, 

'" • 
~ UI 

,,, 
Ul 

V"Il~1 

I rul ~UI\ 

- ,/~ . 

'--- __ __ · -- -· I~pil11 ---
" '" m " M .. ". 

fMC<_'C~f w~ 

1 ~«.'ty 

I 
WIPJJ1 "'\ 

I~?:J ---.------, , 
" '" .. " .. .. " . 

1 
, > IO I:amI<ll1lll'llllUID 

f !lliU:\(.Y ....... 

Typical Automatic Test Data 

V" • 12 V 

"'1;<' ".'" ,.;, ... 
" 0 '" ,~ 

: h l. :.: :.<' 
.w . :. ~ I.: 
~. :.:- 1.1 -. :, ~ 1 : ~ ~«(). :, ~ 

,c ... . : .. I.~ 
.'t<C. :. ' 
~, :. J :. ~ -. :.~ '.' :lUI. '.' .. . 

:100. :.0 :. 'i 

" (0 <; ,: 
tH.: ,~r, " .. 

.~ 

.U~ 

.~ 

.:0 

." .,:. . : . . ,. 

." 
:~ 
. ~ 

_:5":".: 
- 14. ':' 
- :'X. : 
-:~. O 
_1·0. t 
-t~-;-.S 

' i~:! 
::1;'. : 
c: . : 
,.~ . ~ 

~. t 

(11:" 

" 
:C>. 1l 

':' .~ ".':' " . ., 
~."" 
". " 
~' . ? 
"-.... 
k ~ 
?..:. 

,~ : 

.. -.... f'~; 

~, . ~ 

~ J ." :co .• 
1 ~. , 
~:." 

' .... 5 , .-:.(-
"'.? 
~~.,;. 

'.' - 1':'.: 
-;oJ. ) 

.» . :~ 
. :5 
. :':' 
.:(. 

::0 
. :« . : ':' 

·t .~ 
-:0.:: 
" ' 4. ) 

~ I'·.I 
- ~.~ 
··:;;0.0 
"'le. :; """.; 
~",o 

' (~:~ 
-" , .(> 

Intercept Point 

• 
j " I - !It!1U 

< liU.\l!lut • " 1 , I (CIJ.D I • 
~ 

I lllHU • ---11'iO·!IJI{ ' 
< 

" ~ • !H I~O 

• 
, 

. ~ 

.~ 

.~ 

.I>~ 

.00 
.00 
.:: 

:~ 
.(:':; 
.?l . ~ 

" " 

.... 0 •• 
- '--'.1 
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-~.: 
~., 
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- l · ~.1 
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: :)0 .1 
:~.I 
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Typical Automatic Test Data (continued) 

Vee = 15 V 

Il!£Q lI!UI ~ (Ill" 
IK: I" our DlJ 

100. 1.1 1.0 10.1 
1:00. 1.1 1.0 10.0 
;)00. :.2 1.1 10.: -. I.e 1.1 :0.1 
soo. !.l 1.1 10.1 -. I.J 1.2 10.0 
:-00. I.J !.~ 10.0 
000. I.J t.&? 10.0 
')00. I.J I •• 10.0 

1000. 1.4 1.6 10,0 
1100. 1.6 1.7 ".9 

Linear S-ParameteB 

I"R£1I SII 521 c:~ $22 
IK: 1ft: fIIC me fIIC me fIIC me I'H: 

100. .0:1 -1~.9 J.18 :".9 .I~ '-6.J .01 -J.~ 
1:00. .06 ··14J.1 J.17 144 .. l • I~ ,,10 •• .D:! -!16.~ 
;)00. .08 -1:M.6 J.19 12:11.7 .I~ ··15.J .04 -59.1 -. .10 -134.9 J.IO lIJ.' • 15 .. ~ ... .06 -&:' .. e 
soo. .11 "1:19.7 J.18 ?D. 0 .16 ··2(,.5 .07 -80.7 -. .IJ -151.5 J.17 Ol.e. .16 -XI. I! .08 -10i!.? 
:-00. .IJ .. I 70. I! J.16 64.1 .17 -40.0 .08 ··1 3S .. e 
000. .1~ 164.3 3.17 .5.& .10 "47.6 .11 -l:-D .. &? 
900. • 13 1i!4 •• 3.10 ~ .. & .10 "56.7 .le. 157.8 

1000. .18 lIS. 0 3.17 6.a .19 '-6;O.~ lore !J:l.9 
1100. .,4 55.0 3.13 -14.0 .ro ··CO.I ~~ 

!;t~ .~. 

li!OO. .:1:1 2S.9 3.04 -:15.:" .::=1 '"!'J.O .31 

Vee = 20 V 

rl<CQ U5UI lI!UI ColliN 
lie: IN our DD 

100. 1.1 !.o :o.~ 
i!OO. 1.1 1.0 10.' 
:000. I.e :.1 :O .. ~ 
400. 1.2 J.I :O.~ 
:!CO. 1.3 I.: :O.~ -. tooJ !.: :0.: 
700. !.3 :.1 :0.0 
000. !.J :0.0 
')00. I.J :.~ :0.0 

:000. 1.4 :." :0.0 
1100. I.e. I.~ ~ .. ~ 

Linear S·Parameters 

rr:.m $11 ~1 eli: ~ 
lie: me '"' 'flC Ace tflC At:; me '"' :00. • lIS '"145.5 :I.~ :00.0 .:5 '-6.5 .D:! 118.9 
I!OO. .06 '"ITo.:" :I.~ :43.9 .:5 '"II." .00 32.~ 
300. .00 -::11.9 :I.~ :ro.e .1S --I('.~ .oe -i!4.J -. .10 --!J:l.0 :I.i:l :!~.~ .15 ".:2.0 .04 -:19.0 
SOO. .12 --!:I9.0 J.~ ?7.J .%6- ··~.l .06 ~1.8 -. .13 ":52.1 J.:~ co.;" .16 "3:'.'-: .06 -~.;" 
:-00. .1l ,,1;'0.' 3.10 (.:1.4 .Ie. .... 1.0 • 06 ,,106 •• 
000. .12 1&3.e. 3.1;" "'.0 .1:"' ';.9 .• .06 "154.2 
900. .13 :~.4 :1.10 ~G. .. e .1:"' "!\G.': • 10 :~.9 

1000. .1;" 04.' 3.1:- e..G .10 '-60.5 .16 1:=£ .. 0 
1100. .a'4 ~.O :1.1:1 --I:I.!' .1? --CO. 4 .ro 1l6.:' 
1200. .32 ro.:I :I.D:I --J5.S .19 '-92 .. ~ .~ .. "4.0 
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WJ-PA10-1 
10 TO 1000 MHz 
TO-8 CAS CAD ABLE AMPUFIER 

• HIGH OUTPUT POWER : 
+22 dBm (TYP.I 

• WI DE BANDWI DTH: 1 0·1000 ~H' 
• LOW VSWR : 1.6 :1 (TYP.I 
• Vee::::: +12 VO LTS 

Specifications '" 

Characteristics Typical Guaranteed 
00 -sooe _54° C _ +850 

Frequency (Min.) 5-1100 MHz 10 -1000 MHz 10·1000 MHz 

Small 5igl)31 Gain (Min.) 10.0 dB 9.5dB 9.OdS 

Gain Flatness (Max .) < ±O.2 dB iO.5 dB iO.7 dB 

Noise Figure (Max .) 8.5dB 9.5d8 10,0 dB 

Power Output at 1 d B Compression (M in.) +22.0 dBm +2 1.0 dBm +20.0 dBm 

VSW R (Miuc) lnput /Output 1.6:1 2.0 ;1 2.0:1 

DC Current (Ma)(.) ilt 12 Volts 98mA 101 rnA l06 mA 

• Meat ured on a 50 ohm system 01 +12 Vdc nominal. The WJ·PA10·1 is limitllT to the 
WJ·PA10 CXCllpt ils DC bias hn been dosigned for +12 volt operation 10 vleld +10 dSm 
minimum outPUt powor opposed 10 +1 5 11 01U required on tho WJ·PA10. 

Typicallntennodulation Perfonnance at 25°C 

Second Order Harmonic Intercep t Poin t ... , . , . , , . , , . , . . . , .+44 d8m (Typ.) 

Second Order Two Tone Intercept Point , . . ' . ' , ... ..••.. .. . +38 d8m (Typ,) 

Third Order Two Tone Intercept Point . , . .. .• . .. • • • • •. . , , .+35 d8m (Typ,) 

Absolute Maximum Ratings 

Storage Temperatu re , , . , .... , ... ' , , . , ...• • ... . .. , .. ·s2"c to +125
Q

C 
Maximum Case Temperature , , . . ......... , . . •. , . , , , .... , .... ,100°C 
Maximum DC Voltage , " . ........... . , .. ' " .. , ........ . . +16 Volts 
Maximum Continuous RF Input Power , , . , .... , . . . , . .... ' . +17 dBm 
Maximum Short Term RF Input Powor (1 Minute Max. ). , . . , , . ... 100 Milliwatts 
Maximum Peak Power . , . ' . ' . ..... . ........ , . , , . , .. ... , . , ,0,5 Watt 

(3 ~sec Max.) 

"S" Series Burn ,ln Temperature (Casol , . . , ...... . . . , , , , , . . , .. , , , 100°C 
Proper heatsinking requ ired to insure reliable performance. 

Weight approxima tcly 2,0 grams (0.07 od 
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Outline Drawings 

PAlO.' 

o"'",l.IOHS ... t ... ".c .. U!" ·, " .. , fI~SI 
• .Glll ll.u~LnSOI .. [ ..... ~ SlIO",O 

CPA10·1 

"" tUl'Oj 

D'''' ~~'!)~~ .. ~l '" '''e><'s ''''U '''''' ~'' 
, 0'.' " U~L(.!$OT~ ..... ,~ S>'« ,r!l 1l 

"'>c, .. ,~,.,,_ .. , ... ,~, __ .. _ ..... ,_ ... _ 
... .. ~._ ..... Ir( ..... c __ ·_ ... ~_ ...... . ..,. -
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Typical Pedormance at 25°C 

Gain 

H'11W'jg,j I 
ItII 500 IIXIJ 

FRBlIlNCY • IIItz 

Noise Figure 

nIIIII~ II moo 
S! 30 100 IIXIJ 

FRlQUlHCY • MHz 

Power Output-
o 

j:I~Er-T"""1 =11 H=IIII =tt8=im 
Ii! 10 100 500 IIXIJ 

FRlQIlNCY • MIIZ 

VSWR 

~::D]lHJ:7bJ1~ 
LO -'"'-----~ 10 50 100 l1li 500 1000 

rRfQ\lNCY • 11Hz 

Intercept Point 

FRlQ\lNCY • MIt> 

Typical Automatic Test Data 

Vee .. 12 V 

IM.·~' ~'1JIi ~'-~'" If'JtI 
U'-,,: It' l(}f 1'1' 

H.". :01 1..l1 :l'.1 

"'''''. 1.~ L,l' :l'.l' 
~'~.:". 

.. , ... L.l' :l'.l' 
4l."l'. 1.:'" .. .... :l'.1 
~". :.:..' .. ... a.'.l' 
l"'-". 1.:.: 1,'-' It.',l' 
I'''l''. 1.4 1.:.J It.'.l' 
l'-~lt. 1.4 1.:.J ~ .. ' 
~"~l·. 1.4 l.~ \f, 'J 

1l"-'\.'. 1.~ l.l· ll.'.l' 
: 1l'1.'. ... 1. ":-.f .... t ...... 

Linear S·Parameters 

I 1<1: V ~II ~~.: 

I·tt~.! Ptcl ..r,[L; r1t~ 1'1-«0 ttl'!.' 

ll~l·. • l·4 "l':~.l' :.1. Il' !."':'.~ .1(· 
,,'\.~l·. .lq,,~ a.!:-:':'t.~ :'f.lt 1('::;.4 ioU .. 
:..,,'l', 'lilt --1:-4. ~ ".,t.l. l~.· .. (~ . :(. 
"'l'l'. ... •• !~~ ....... ;,J.l~ 1~(·.i? .. :(. 
~"lt. • 1 .. .t -lt4.~· .. ' .. 1(;- 14':.ii' ... 
t.l.'l'. .14 -10'4.1.' :".1~ !-:~4 .. (t .. 1,' 
• 'l.'l' .. .I~ 1,'1.;: :: .. 1( Ie::'./; .. l(f 

t.'\.". .1. 1~:.:e.t.· ~'.11 lit.;' .l~ 

' .. :"-'l'. oil' 1,=,,",,4 :.~. l~t lCti.e? • 1 ~:, 
1l"'. • ~1 ';,,:,}.(;. ... ·.1~; 'J('~. ::: .,-,,1 
11l". ...... ,' ~11 •• ' :J.1'-' t,t:5-.:3 .6;;'~ 

1 "'\.'l'. .. :"(l~ 6:.:'1.t., f.:.'.'.' .':..t.l .~::. 

II 

~;I.' !.'-'c! 
t'~' 1"1'1.' tc~ 

(,,1 .l'l' l~'.· •• 
ll·.~· .l'1 "a'(.. • . 
:4.~· .~o;;o "1~'4.' 
:t<.1 .1.'4 --11:'''.;· 
'-"1. to' • lot .. .... :'-"t.~. ,," 
'-"~f .. '..' .. l.'I(( -14"'." 
'-~.l! .. 11 "IH'.(· 
i::. -;: .::: "·1.",-~ • 1 
,-'\.t.1 .1~· H::'·.4 
1(' • ... .,"4 l"l.l' 
f::'f. ~. .:.'1,.' 11~.t.' 
IQ.I .~<'(., t.'l'.l' 
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WJ-PA12 
10 TO 1200 MHz 
TO-8 CASCADABLE AMPUHER 

• HIGH OUTPUT POWER : 
+24.5 dBm ITYP.). Vee = 20 V 

• WI DE POWER SUPPLY RANGE: 
+12 TO +20 VO LTS 

• WI DE BANDWIDTH: 
10 TO 1200 MHz 

• LOW VSWR : < 1.5:1 (TYP.) 

Specifications * 

Characteristics Typical 
Guaranteed 

0° · 50°C -54°C· +S5°C 

Frequency (Min.) 5· 1300 MHz 10· 1200 MHz 10· 1200 MHz 

Small Signal Gain (Min.) 9.5dB 9.0 dB a.5dS] 

Gain Flatness (Max.) <±O.2 dB ±O.5dB ±0.7 dB 

Noise Figure (Max.) 8.5 dB 9.5dB 10.0 dB 

Power Output at 1 dB Compression (M in .) 

Vcc"' 15V +22.5dBm +20.0 dam +19.5 dBm 
Vcc=20V +24.5 dBm +23.0dBm +22.5dBm 

VSWR (Max.llnput/ Output < 1.5:1 2.0 :1 2.0: 1 

DC Current (Malt.) 
At 15 V 95mA 100 rnA 105 rnA 
AI 20 V 130mA 132mA 134 mA 

·Measured in a 5O-(lhm w nem w,11I Vee · 15 V Nomma!. 

Typicallntennodulation Perfonnance at 25° CITyp. @+15Vdcl 

Second Order Harmonic Intercept Point . . . . . . . . . . . . . . . . . . . . .. > +115 dBrn 

Second Order Two Tone Intercept Point ..... . ... . . ............ +1\5.0 dBm 

Third Order Two Tone Intercept Point .. ..... . • ••.. .• . , .. , . . ,. +35.0 dam 

Absolute Maximum Ratings 
Storage Temperature . , . . .. .. . . .... . . . .. . . .. . ....... _G2

c
C \0 +125

c
C 

Maximum Case Temperature . .... . .... . . ... ••• . . • •... . ..... S5
c
C 

MilKimum DC Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +22 Volts 

Maximum Continuous RF Input Power ..... .. .......... . .... .. +17 dBm 
Maximum Short Term RF Input Power (1 Minute Max .). . .. . ... . . 100 MiIl i':.'ntis 

Maximum Peak Power .... . .... ..... . ..................... 0.5 Watt 
(3 p 5eC Max.) 

"S" Series Burn·ln Temperature (Case) IAt 15 VdcL . . .. . ... ... . .... 85°C 
Proper hea tsinking required to insure reliable performance. 

Weigh. approximately 2.0 grams (0.07 oz.) 
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Outline Drawings 

PA12 

03)h OD ID 
1II .... Be -/-,,r:;~ 

~OIll.'INI'IJI 

11 ........ 1_ ... ( ... "IC>iU /;'0\1 ,,"UIIOlI 
• 11M, ' " I/I<USHIT>oIIlW'U "'-Cl"IO 

CPA12 

.m 
Ii ~2) JYj" m FlACIS 

OliO ... 
111.68) 

1- DC alAS OUT PUT II.n 

0' .. 1....0'3 ~ q; u. "1001$"' '' L '''l"1IG 
• D'~LJ'H",aSilO"'I ""'~ 1oOtC."IO 

.. ,,,, .. ,, ._ ...... ', __ ... __ $Uio_ ............ .... ___ .. , .. wrc_ ..... _ ... Coo<-.' ........ ___ _ 
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Typical Perfol'mance at 25°C 
Gain 

15V 

I 

/ +as·c 
- 4- 1---~ 10 

... ·_·rr· t,_· .-.- -- --r-
9 +25'C '-·54'C 

i 8 
W ~ ~ m ~ ~ m ~ ~ 

fRf:QllNCY • MHz 

20V 
I 

,.... +25'C -_. , - -- -~ 10 

~+\ck:roZ' '-' . -. '-' . -.-
t---

8 
10 ~ 100 300 m 700 m 1100 1300 

fRf:QUENCY - MHz 

Noise Figure 

fffi IIIII H 
10 30 ~ 100 300 m 100 m 1100 1300 

Power Output· 

15V 

fREQI£NCY - MHz 

E 24 ,.-----r----,,.----,---.--"'T""-T"""': ..... 
18 

f 22 ~~~~~~~~~ 
:3 20 t-=~_t_---r:::....::...t--f-_i_-_!_+_-l 
~ 
.. 18 1.,.0---1..I.00-~--,~-1001.........,J,......-'--L..J 

20V 

E 
18 . 

28 

6 

4,...-

20 

FREQIfNCY • MHz 

~ 

10 100 300 m 100 
FREQUENCY· MHz 

'al I dB Gain Compression 

'~'C 
~ 

+l1Y'" 
I 

m 1100 1300 

Output Power vs. Gain Compression 

26 
E 

~ 24 
5 
15 22 
o 

~2O .. 
18 

~ ~ 
V' 

--1 -..... Vtc~ 20V 

V V 
,. Vccll 15V 

.1 .2 .] .4 .5 .6 .1 .8 .9 1.0 

VSWR 

2.5:1 

.. 2.0:1 
~ 
> 1.5:1 

1.0:1 

2.5:1 

.. 2.0:1 
~ 
> !.S:I 

1.0:1 

2.5:1 

.. 2.0:1 
;c 
'" > 1.5:1 

1.0:1 

GAIN COMPRf:SS ION • d8 

Yet lillY MPb:. 
to-... - -- - ~ -~ VlrpUT 

2 5 W ~ lOO ~ 700 Q ~ ~ 
fREQl.OiCY • II'JIz 

Vet IIlSV I 
INP~ 

t'-- :.....: -- -- I-- -- ~PUT 
2 S W ~ 300 m 700 m ~ ~ 

FII£QUENCY • MHz 

Yet 11m T 
~ IN~IIf\ 

~ :--: -- - -- --~ 
2 5 10 100 lOO m 100 Q 1100 llOO 

FII£QUENCY • MIU 

I ntercept Point 

15V 

E 

~~I-+-+--I~-j1....-
!Z 
~ ti ~~-+---~~--~~~~~~ 
Ii: 
~ 40 I--t::~k--+--f-. 
~ 

20V 

fll£QI£NCY - MHz 

Output Power vs. Input Power 
+30 

+25 

e +20 
18 . 
'" ~ +15 ... 
~ 
~ +10 

+ 5 

o 

V 

+1 +5 

// , , , 
/ 

1· 

A ~ 
r--

/ 
I 

1111 

+10 +15 +20 +25 
INPUT PONtR • 111m 
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Typical Automatic Test Data 

Vee = 12V Vee = 20 V 

I1![U ~ "'..1111 tnlH fl1:U u~ .. .p lJiI$' (.(lIlt 
rK: I" OUT DD no.: Ht CI.r Dr. 

:00. 1.2 1.1 "'OJ: :..0. _ .. .,.~. 
inl. 1.2 1.0 .,.~ 

JOO. l.~ 1.0 ?~ 
. ..,. :.i:: ... - ?'" -. 1.2 1.1 " ~ JOD. I.;: !.(, ').~ .. ~ '..0. !.L' !.t> ".5 

500. l.Z .. ').~ :500. _ .. ~ .. 
WOo I.J :.1 9.~ wo. 1.3 _ .. <). :: 
;-00. t.J f.Z ~.: ;'00. 1.3 ?.:-
Il00. I.J 1.Z ".:'.1 COO. 1.3 :.1 .).~ 
~. :.J :.3 ~.I ~OO. :.::1 :.1 .,.~. 

1000. 1.4 %.4 ':'.1 11lOO. :.J ... Q.:-: 
1100. 1.5 :.5 ? : 1100. :." • > ':'. :~ ImD. I.G I.C. ':1.0 1200. 1.:'- : .. ~ .:t. :: 
1::00. t.:" 1.0 0.9 IJOO. 1.<- !.5 ~.~ 

Linear S-Parameters Linear S-Parameters 

rPEO Sli ~t ~:~ = rn;o ~ .. ~..z: '!:!~ ~ ... ---;: 
.. C: ..,.. me me me me ..... I .... If .. 11IC: ,n; ,'f£ ,"- ,1It:. I"" (fIG " ... fie; 

100. • 00 "164 •• ':!.1)2 162.3 .1:' . ..... :' .OJ 174.J 1(". .CO ·"!61 .. !o ~.!'«) :G~.~ .-;.~ .0(. ~~::.~ 

inl. .09 ··I53.J &!.C9 I"S.", : i~ .-(,.? .02 .. ::"2.5 .,00. .00 ··!51.::: ~.?:- :'O.~ .17 --CooL' .(\4 !':".O 
:roo. .09 -14J.5 ~.~ 135.1 ··9.? .02 -136.7 300. .0-:> --!4!.0 ~.~ 1::'5. , .17 .. !: .. ~ .~ 11(:.: 
400. .10 -130.5 ~ .. C9 122.1 : i~ ··IJ.G .04 -IOS.O 400. .O~~ --!:s.~ ~.~ :~l.O .17 -':('.~ .~ !?" 
500. .11 -IJ;".7 ~.C:O 108.6 "17.0 .OS ~.I ~OO. .n) -:34 .. ~ i2. ~"a.4 100.1 .1:- -'20.~ .1)4 0·i.'O.3 

roo. .12 -14e.1 ~.o:' 94.:- 1:0 "~.4 .07 -100.1 ':'00. .Il ··!3';"'.l"l o:! .. ~ ,..~ .1, ··rs." • (t:! .... ~.('I 

;-00. .IJ -15J.5 ~.f>I i?5 .10 ··C:'.O .08 -12;".J ~OO. .:~ --140.0 ~.O':l 0".0 .1;' --:>0.':' · '" . (.J.() 

COO. .IJ -169.? t2.04 6J.') .I? "32.2 .10 -140.J 000. .1~ --I~.O ~.O':l ( .... ';'" .1:' --J'3. ~t .(\(, .,".II(t.~ 

?OIl. .14 IG;".:' &!.tr:; .. c.~ .19 .. ::e. : .IJ -17O.J ~. .1) : ;"5 .. 2 ;'.r:? .a~t.':; .1f. -"'1.:: .,>(, ·'1'-"5."; 
1Il00. .16 14J.1 ~.OG 3Z'. J .~ ··44.~ .16 169.5 1000. .1' :50.(. ~.'): ~.a.o · :$ -4:"' .... .otI "15;'.4 

1100. .1'" 119.9 ~.05 :5 .. 9 .~J -5J.2 .(:0 153.J 1100. .1(. :26.0 ~.9! :0. : · :9 -.~.(. .11 l~.l 

lZOO. .22 95.1 t:.~ ··I.? .~~ --<.2.0 .<:4 !3O.J : roo. .:~ :re .. ~ ~.~.: .(. · ~-:- .(~.(I · :5 :~." 
l:roo. .26 ~.e. ~ .. :"'? "ZO.3 .;:J -':'2.5 .28 122.1 %XlO. .~J :-:; • .a ~.~t! "!:'".!> • .:-(1 -:':.t> · :0 :.a:;.~ 

1_. .32 40.() ~.;"O -J':'.5 .~l -85.0 .29 IOJ.O :4W. • .:tr 4(..~ ~.o.; .. ;(. .. .•. ""1.(' :=i :':<·.9 
1500. .40 0.:- ~.!IO -5').4 .~l -?O.6 .<:8 ro.;" 1500. • J;" :"' ..... ;'.ro .. !>C..(, • .:'0 "".:4.,!, • :0:-.... 

Vee = 15V TYPICAL CASCADED Vee = 15V 
rP.al ,,..""" t .. ...1~ (.tun rRal ~ IlSlo'P. cnlll 
rll: III OUT ~~ .. C: Iii OUT IoD 

100. 1.~ :.! ...... 100. 1.1 1.: :~t.~ 
~'OO. 1.~ :.1 ':t. :t 200. 1.1 1.1 !?o :00. %." :.(1 ':'. :: JOO. I.C 1.1 :0.9 --[>---[>-400. . ~ :.0 ':'." -. :.J :.2 :O.t: 
500. :.~ ... ')., 

500 • I •• t."' 10.' roo. ! .. '= -.. ~.~ (00. 1.(. :.'5 :0.' 
;000. 1.3 ':'.~ ;-00. I.~ ~.~ 10.5 
000. t.~ '."1.':-
900. . ,', 

..~ ':'.~ 
Il00. I.U 1.? :0.(· PAl2 PAl2 
~. I.~ I.!' :0.0 

1Il00. :.3 :.;1 ". J :000. 1.5 1 .. 0 19.1 
:100. :. .. I.' '~I. -:: 1100. :.~ 1 .. 5 !C).:t 
1200. 1.5 :.~ 1.~ lala. 1.1 1.:- :9.~ 
1:100. :.e. 1.(. -;t.J IJUO. :.J 1.3 :9.5 

1400. &:.5 1.0 toO.: 

Linear S-Parameters Linear S-Parameters 

rF'E(> ~!l Co:! ...... -;~~ n;u) !;1l ~1 ~:2 = .. c: ..... fllC. I .... we ""<' tlf~ ,.-.:; (f1C. .. c: me fit«:: I"" fie; .FtC fI .. me me 
100. .otI -'1('5.'- ~.~ 16t.G ... ... I.Cl .(1' :(.3. ;" 100. .DO -155.J 9.0:- "".5 .ro .. .DO --.G 
i..W. .otI --154 •• .::. '" :4~.O -':'.5 .O=' !~.O inl. .DO -IDO.J 0.':10 ·-47.G .re ".i? .DO ...... 5 
JOO. • otI -'1"3.5 ~.~3 :35.0 -,10.6 .01 -·liI.I! JUO. .();' --65.c. O.C~ '-(,').' .re .(\(, "5.~ 
400. .09 "1:16.9 ~.?4 :~~.;" ··1",.~ .O~ "00.9 400. .1t" --51.0 O.:"~ .. \"Il .. ~ • (lJ --I •• .10 .~ 

500. .10 '·1:t4.~ ~. ~fi: 10~.J -'1(1.(1 .0' .. ~~.') 500. .I~ --4:'.l 0.5e. "11~.!I .(lJ --J.() .15 ".' GOO. .:1 "1:":'.0 c.~: ~'5.(, "~J.(' .o!o .. ((,'.() WO. .I::J --48." 0 •• 0 "1::5.i: .OJ --'5.() .~1 --7.5 
:-00. .!~ -'1";".1 ~.W 81.CI .:e .. ~(I. J .(\(, ·-:(18.0 ;-00. .~'(. --51.;: (1."3 ··1:.c:. .. ~ .OJ -,.0 .il(, .-! ....... 
Il00. • II~ "!k:.~ ~.~ '::,~.:- .:0 -·'3.S .0:- .. !~.~ coo. .20 --56.€. c.~ "I~~.~ .OJ .. :O.J .30 --e4.11 
':100. .:J ::-<..4 ".':10 ~.~ .. !~ .. ". : .:0 -!~.€. ')0(). .~ -65.3 0.:"'.:' :(0 •• .OJ -:".9 .JI -10.· 

1000. .1. 1'51.~ ~.~ 3->. :' .:9 .... 5.(, .!~ !:"'C.6 1000. .. :~ •• ;"5 .. ~ (I.~ :34.5 .DO -~I.':' .i:O --54.' 
1100. .1~ !~.", ..~ :C.':' .;0 .~:t." .:':' :(,1.' 1100. .. 10 -ro.~ ~'. ::- 1(>(, •• .DO --J!.I .~l -:"1.2 
:~. .ro !OJ.~ ::.")Z: :.0 .~.: "';'1." .o!! :4(,.' :""'. .t'(, -6J.9 ?~ :-:'.~ .(>5 --4J.e. ..~ -70.5 
:::00. .~4 :-(..~ ':-.':t: .. ::-. .:- .;:~ .. :0: ••. . .:-" : ;(>. ~ :.00 • .IJ -6::3.') ') .... ;- ·G.O .(>5 -~., • II! --5:'.6 
1400. .~ .&<.. ~ ~.C5 "~." ... . OJ •• ~ .~ :I~.' 1400. ..J -133.9 :2.0 :- G •• .t'(, --ro.O .i:O -~G.O 

1500. .J>:! :".0 ~.W -.~~.(. ..;.~ ............ (. • O:G ~.O 1~ • .O~ :71.1 .. 0. ... ~.O .(>5 -:z:J.~ •• 9 -1:)0 •• 
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WJ-PA12-1 
10 TO 1200 MHz 
TO-S CASCADABLE AMPLIFIER 

• HIGH OUTPUT POWER : 
+22 dBm (TYP,I AT 12 VOLTS 
Vee 

• WIDE BANDWIDTH : 10-1200 MHz 
• LOW VSWR : < 1.5:1 (TYP,I 
• Vee = 12 VOLTS 

Specifications * 

Characteristics Typical Guaranl eed 

Frequency (Min.) 5·1300 MHz 

Small Signal Gain (Min.) 

Gain Fl atness (Max .) 

Noise Figure (Mal(.) 

Power Output at 1 dB Compression (Min.) 

VSW R (Max,) Input/Output 

DC Current (Max.) at 12 Volts 

°MelHured ,n It 5O-ohm syuem lilt 12 Vdc: Nom,nal. 
Notes! 

9.OdS 

±O.2 dB 

8.5dB 

+22.0 d8m 

1.5: 1 

97mA 

0° _50o e _54° C _ +85°C 

10· 1200 MHz 10· 1200 MHz 

8.5 dB a.OdS 

to.5 dB !O.7 dB 

9.5dB IO.OdS 

+20.0 dBm +19.5dBm 

2.0: 1 2.0 :1 

101 rnA 10GmA 

1. The WJ·PA12· ' is Similar to the WJ·PA I2 eKCept ilS DC billS hos been designed fO, . ,2volt 
openllion 10 yield +20 dBm minimum output po,ver as opptxed 10 +15 Volts requl rld on the 
WJ·PA12. 

Typicallntennodulation Perfonnance at 25° C 
Second Order Harmonic Intercept Point .... . ............. +45 d Bm (Typ.) 

Second Order Two·Tone I ntercept Point .......... , ...... . +39 dBm (Typ .) 

Third Order Two-Tone Intercept Point .. . ... , •••••• • • ... . +32 dBm !Typ.) 

Absolute Maximum Ratings 
Storage Temperature .. . .... . • • ... .. ..... _62°C lo +12S

o
C 

Maximum Cale T emperature ............•••.• •• . ..... . ... . . +100oC 
Maximum DC Voltage ............... ' .. . ......... ....... +16 Volts 

Maximum Continuous A F Input Power ............... . __ ... ... +17 d6m 

Maximum Short Term AF Input Power (1 Minute Max.) ....... . .. 100 Mitlj.. ... atts 
Maximum Peak Power . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 0.5 Wa t t 

(3 J.I $CC Max.) 

.. s .. Series Burn ·ln Temperature (Case) . .... .. ... .•• • • ' •... _ ..... 100
0e 

We ight approxima tely 2.0 grams 10.07 oz.) 
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Outline Drawings 

PA12·1 

e±3' 
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CPA12-1 
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Typical Performance at 25°C 

Gain 

ID ... 
I 

z 

"' ell 

!g 
I 

Z 

10 
Va:' +12 Vdc 

9 

8 
10 

10 Vcc"+5Vdc 

1-"-

:c 
ell 8 

7 

100 
FREQUENCY - MHr 

- i"""- t"--

1200 

r--..... 

10 200 400 &00 800 1000 1200 
FREQUENCY - MHI 

Noise Figure 

'" 

B3llll1111 IJffiij 
o 
z 10 100 1000 2000 

FREQUENCY - MHI 

Typical Automatic Test Data 

Noise Figure 

jf"r I fill 
z 

10 200 400 600 800 1000 1200 
FREQUENCY - MHI 

Power Output-

E 

i :1 v-r'ITI1 IlIkffHI 
~ 10 

E 14 
ID ... 

I 

~13 
S 
o 
u: 12 
w 

~ 

100 1200 
FREQUENCY - MHr 

tfllfH 
10 200 400 600 800 1000 1200 

FREQUENCY - MHI 
01\ I dB Gain CDm~r .. ion 

,!,cc = +12Vdc Linear S-Parameters 

'I<t:V V'~U" (IH'" "I~lt· tlrwt:l.' ~1l ~"·l ~'l~ 
"~. a· I,.",..t! l'l' f1t 4"", 1'0'\.0 '~'l' PIli(· ,·r'l~ "'1.' ,~ 

~l"'· .. .. .~, ',,·.4 ll.""'. • l"'~ "!~(.- .. ... :. ~ ... ~. 4.1 · :~. (''-.If 
.. ., ..... . .: .l· '..·.4 '-"-..... .l'l.' •. !'"~. ~ ...... "" :\;; ..... · :~. : tool' .. '\. ... '. .. .. "" ... -:.: :...'\. ..... .11 .. !_ ........ ~ ... --.-.j 1:-'.'.',;' . .. :~.~ 
.. l ...... .... 1 .. '._ .. -..t 4t. ... 1• • I,' '''144. " ...... ~ 1 ';-:.!. ~~ .., !'). ~, 
~"'''. ." .'-' ..... 4;' :-\. ... t. oll ·~14':.· .. "·It..~ Hl·.~' 

., .... i,;"04.: 
t:l'l.'. ... .i: ":, ... ! t. ........ t. · ~,' '-I:','. "Oll',"_ 1~'':.· .. ' ' .It..t ,::.4' 
".",,1 .. .:- " ':.4.: .'''It(t. .1':.' "·l(;-.~ • ".llt· 1211." .. ',' • 1~:' :':'l1.C..' 
~".'II·0 .:- ," ":,~ .. l· t..~ ... '-t. .. 4'l' ··1 ,'If. ,.'.l'l !,=,::- .. l' .19 ;..;: .. ',' 
'-"~'I .:- .":. '.~ .. l· ~"'''-'. . ;:: IH' • '.'.I.f-e: : u:~.(, :.1'J :,:t4 .. '.J 

l .... "". .:- .. .~ '. : :t..~,"1. .C:l lq":,. ".'.1"4 : ll,.:t .C:l ;';'f(.- .. 1 
ll .... • .. .. .. ... ·.l· l!l'l.'. .1:4' .. at • ".'.l"C: !It':''. i..' .. ':i: ;.~.~ 

L-1. ... • .. .~. t'.t 1,--'1."-'. .. ~" t.. ..... f • " ... ":,44'.4 .~"" .. ~ ~~.'.! 

.. '''''. .l' .l' · .. ·.l· 1:'~ ... , .. .. L"'.J 04'-'. 4·.lr : ~.' I .. ,.f ..C:4 ~·1.4 
14l. ... '. .4l.' ... /.. .•• ~..! \; ,·.l' ~ "" .. ~ i.'J .. l· 
1~". .:"",' .011.1..'. ,-".4.' ::-"·It..t .'-'4 14.4 

VSWR 

u: 
~ 1.5 I---t--+-I-t-; 
=> 

10 

10 200 

Intercept Point 

E 70 
III ... 
.:.. 60 
z 
5 
"'so 
Ii: 
w 
u 
ffi40 ... 
:!5 

30 

r--l""'-I"" ~ 
r-r-,.. 

2ND ORDER 

TWl'Tlti 
3RD ORDER 

TWO,TONE 

10 

~i."'i:" 

"'I.' ,~ 

.It: t..too, .. 

.l .... -4t-.~ 

.l\4 ·t~.~ 

.~O(. -t..~"".~ 

..l.'t...e ··'.}7." 

.11 "II~." 

.1~ -1~~.'J 
.. 1.' .... 1;Jt". t.~ 
.1~ .... 1~1.';4 
.C!I./ --1('('.,,-

",", 
..~ It-t.t ...... 
.c:;' 144.(' 
.'---:J 11,' .f: 
.. ;"~1 t..t ..... (.~ 
• :'~i:! 4:.'1 

100 

FREQUENCY - MHr 

400 600 

FREQUENCY - MHz 

1200 

l= 12N
1
D IH~IRljlll C 

~ 
........ r.... .... 1-0 

.... -
100 

FREQUENCY - MHz 
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WJ-PA15 
10 TO 1000 MHz 
TO-8 CASCADABLE AMPLIFIER 

• HIGH OUT PUT POWE R: 27.0 dBm (TYP.I 
10-500 MHz 

• HIGH THI RD·OR DER I.P.: +38 dBm (TYP.I 
• HIGH GAIN: 13.5 dB (TYP.I 
• NO ISE FIGUR E: 6.0 dB (TYP.I 
• HIGH OUTPUT POWER AT Vee = 12 VOLTS: 

>23dBm 
• HIGH DYNAMIC A RTICULAT ION +1 18 dBm 

Specifications* 

Characteristics Typical Guaranteed 
0° ·sooe .54°C · +8SoC 

Frequency (Min. ) 5·1 100 MHz. 10-1000 MHz 10-1000 MHz 

Small Signal Gain (Min.) 13.5 d8 12.5d8 12.0d8 

Gain Flatness (Max.) <±O.3 dB ±O.S dB ±O.7 dB 

Noise Figure (Max. ) 
30-500 MHz 6.0 dB 7.0d8 7.5d8 
10-1000 MHz 7.0 dB 8.5d8 9.0d8 

Power Output at 1 dB 
Compression (Min.) 

10-S00 MHz 27.0 dBm 26.0 dBm 25.5 dBm 
500-1000 MHz 25.5 dBrn 23.5 dBm 23.0 dBm 

VSWR (Max,) 
Input < 1.5: 1 2.0 :1 2.0 :1 
Ou tput < 2.0: 1 2.3:1 2.3:1 

DC Current (Max.) at 15 Volts 216 rnA 225 mA 227mA 

"Measured In III 5O.ohm synem at 15 Vdc Nominal. 

Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intcrccp~ Point . . ... . ........ . .. . >45 dBm (Typ.l 

Second Order Two Tone Intercept Point . .. . . . ..... .. . . . .. ~O dBm (Typ.) 

Third Order Two Tone Intercept Point . . . ... ...• a • • •••••• +38 dBm (Typ.) 

Absolute Maximum Ratings 
Storage Temperature . .... .... .. .. . .... .. •• .. . . ..... _62°C to + 1 25~ C 
Maxi mum Case Temperature ................•................. 85°C 

Maximum DC Voltage ........... ... . . . .. . . ........... . .. +17 Volts 

Maximum Continuous RF Input Power ........................ +17 d Bm 
Maximum Short Term RF Input Power (1 Minute Max.), ......... 100 Milli'lICHts 

Maximum Peak Power ........................... ....... . . 0.5 Watt 
(3 ,usee Max.! 

"S" Series BUrn·ln Temperature (Case) .... , . .. . . .. . . ... , ... . , .... 85°C 

Proper heatsinking requi red to insure reliab le performance. 

Weight approximately 2.0 grams (0.07 01..) 
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Outline Drawings 

PAlS 

.an 
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_I 0.120 
I (20,11) 

' ' '' ;:rr>b 
'""r·~' _ "H.t"=«. -I '- FI\ODUCT LlB!l AIIU 

c, .. , ... ..IO·II' ... III L""". ~( .. tlHUI II." 
• OIl'lIlIu" (("\>'Q'".O'.,S( SO",," D 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



Typical Performance at 25°C 

Gain 

14 

'" ... 
I 

z 13 ... ~ ·55°C .... 
12 L.....I~L...._~_:-!-:-_~~-:':-:--~ 

1011102110 4110 600 8110 11100 1200 
FREQUENCY MHz 

Noise Figure 

iI I f3jJJ 
z 101110 2110 4110 600 8110 

FREQUENCY - MHz 
1000 1200 

Typical Automatic Test Data 

Vee = +12 Vde 

FREOUENCY vs~. VSII~ GRIN 
"HZ IN OUT DB 

5.0 1.3'; 1.3a IZ.~ 
10.0 1.2. I.Z2 13.1 
50.0 I.Z5 1.14 13.Z 

100.0 I. 25 1.18 13.Z 
200.0 1. 2i I.Z5 13.Z 
300.0 I.Z6 1.37 13.Z 
400.0 I.Z7 I. 55 13. Z 
500.0 I.Z9 1.69 13.Z 
600.0 1.24 1.69 D.I 
700.0 1.29 1.79 13.Z 
SOO.O 1.39 I.S6 13.1 
900.0 1.47 2.0Z I3.Z 

1000.0 1.63 2.05 13.0 
1100.0 1.98 2.Z9 13".0 
IZOO.O Z.IO 2.Z9 IZ.7 

Linear S-Parameters 

FREOUEIICY SII S;?1 
"HZ nAG ANG NAG AtlC "AG 

5.0 0.15Z -119 ~ . .;(: -1~7 0.13 
10.0 0.116 -105 ._53 -1;"2 0.13 
50.0 0.111 -170 01.5': 175 0.13 

100.0 0.112 17a '.59 11$" 0.13 
200.0 0.11. 179 '.se 151 0.13 
lOO.O 0.116 174 '.56 133 0.13 
400.0 0.119 170 '.58 119 0.13 
'00.0 o.lza 165 01.56 181 0.13 
600.0 0.108 166 4.'34 a7 0.14 
700.9 0.127 In 4.'36 6~ 0.10 
SOO.O 0.159 -172 0.51 55 0.14 
900.0 0.191 -170 4.55 39 0.10 

1000.0 0.Z40 -17' 4.47 II 0.15 
1100.0 0.329 170 "."~ 3 0.15 
1200.0 0.363 161 4.30 -14 0.10 

Power Output· 
e 30 ... ... 
I 

I-
:::) ... 25 I-
:::) 
CI 

'" 20 '" ~ 
CI 101110 2110 4110 &110 8110 11100 ... 

FREQUENCY - MHz 

• at 1 dB Gain Compression 

VSWR 

2.5:1 

OUTPJ~ ... --
,~ 

,-' ./ 
... "'" .......... ~ -- INPUT 

2.0:1 

i 
1.5:1 

1.0:1 

-... 

/ 

12110 

1111110 2110 4011 6110 8110 
FREQUENCY - MHz 

111011 12110 

Vee = +15 Vde 

FREQUEIICV VS~R VSIIR 
"HZ IN OUT 

5.0 I. 43 1.59 
10.0 I. Z9 1.30 
50.0 1.25 1.16 

UIO.O 1.25 1.18 
ZOO.O I.Z6 1.23 
300.0 1.2. 1.34 
409.0 1.25 1.49 
500.0 1.27 1.61 
600.0 I.ZI 1.61 
700.0 1.2. 1.69 
aoo.o 1.31 1.79 
900.0 1.41 1.95 

1000.0 l.~~ I. 99 
1100.0 1.89 2.Z6 
IZOO.O 2.0'- 2.Z7 

Linear S-Parameters 

SIZ 52.? FREOUEUC\' SII 
AUG "At Aue "HZ "AC RHe 

12 O.I~9 13. 5.0 0.179 -.109 
5 0.098 143 10.0 0.126 -D9 

-3 O.OC7 -175 50.0 0.111 -169 -. o.oe. -155 100.0 O.IIZ 170 
-12 0.112 -1"2 ZOO.O 0.116 176 
-19 0.157 -1.3 300.0 0.115 170 
-23 0.216 -147 400.0 0.113 165 
-3D 0.255 -150 500.0 o.lIa 161 
-37 0.255 -163 .00.9 0.096 160 
-4Z O. Z82 -17. 700.0 0.107 175 -.a 0.301 -179 800.0 0.135 -168 
... 56 0.339 I.a 900.0 0.171 -165 
-59 0.3.' I'. 1000.9 0.l17 -171 
-70 0.393 •• 5 1109.0 0.307 170 
-70s 0.193 IZ3 IZOO.O 0.342 165 

Intercept Point 

10 ~-T--~--T----r---'----' 

GAIN 
DB 

12.8 
13.1 
13.3 
13.2 
13.3 
13.3 
13.3 
13.4 
13.3 
13.4 
13.4 
13.5 
13.3 
13.3 
13.Z 

;21 
HAC AHC 

4.35 -164 
".5j -171 
•• 61 176 
0I.!;i,1) 165 
4.63 lSI 
••• 1 134 
". b3 IZO 
4.67 10Z 
4.64 99 
4 ••• 71 
0.67 57 
4. ,I '0 
o ••• 24 
0.G1 6 
4.5. -IZ 

4110 &00 8110 
FREQUENCY - MHz 

512 
nAC AtI~ 

O_IZ 16 
0.13 7 
0.13 -3 
0.13 -. 0.13 -12 
0.13 -19 
0.13 -Z4 
0.13 -31 
0.14 -37 
0.14 -44 
0.14 -H 
0.14 -5. 
9.14 -60 
9.15 -70 
0.15 -75 

S2~ 
HAC ANC 

0.2Z8 134 
0.1l2 139 
0.074 177 
0.094 -IOZ 
0.104 -149 
0.145 -148 
0.19~ -I.a 
0.Z33 -149 
0.233 -162 
0.Z57 -173 
0.291 -177 
0.322 -179 
0.332 169 
0.396 159 
0.la9 127 
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WJ-PA37 
200 TO 2000 MHz 
TO-SB' CASCADABLE AMPLIFIER 

• HI GH DYNAMIC RANGE: +122 dB 
(1 MHz BANDWIDTH I 

• HI GH OUTPUT LEVEL : +23 dBm 
ITYP.I 

• HI GH THIRD ORDER INTERCEPT 
POINT: 38 dBm ITYP.I 

• NEW STATE-O F-THE-ART GaA' FET 
TO-8B AMPLI FI ER 

• LOW NOISE : 3.5 dB ITYP.I 

Specifications * 

Characteristics Typical 
Guaranteed 

Frequency (Min.) 100-2000 MHz 

Small Signal G<Jln (Min.) 9.5dB 

Gain Fla tness (Max.) ±O.S dB 

Noise Figure (Max.) <4.0dB 

Power Output at 1 dB 200·'000 23.0 dl3m 
Compression IMin,) 200·2000 22.0 dBm 

VSWR (Max .) Input/Output 1.7: 1 

DC Current (Max. ) at 15 Volts 175mA 

'M n ' u rOd I" 1160 Ohnl t y ltarn nl i 15 Vd~ N ominoi 

1. TQ-SB is laf!ICr Ihan standard TO-8 pack-ago. 

aO·so°c 

200- 2000 MHz 

8.0 dB 

to.8dS 

S.O de 

22.0 dBm 
20,0 dBm 

2.0:1 

180mA 

Typicallntennodulation Perfonnance at 25°C 

- 54" C·+8SoC 

200- 2000 MHz 

7.5 dB 

±1.0 dB 

5.5dB 

21.0 dBm 

19,5 dBm 

2.21 

184 rnA 

Second Order Harmonic IntorCCllt Point . .......... . _ _ _ _ ___ .45 d8m (Typ.) 

Second Order Two Tone Intercept Point _ , . . .• •••• _ ... .. _ . . .40 dBm (Typ.) 

Third Order Two-Tone Intercept Point _ .. .. .• • • • ••• . ••. _ . . . 32 dBm (Typ.) 

Absolute Maximum Ratings 

Storage Temperature ... _ ...............• •• •..... . _62°C to +1 25°C 

Maximum Case Temperature ... .. . . . . .. _ .. . • • .•. . . _ . . . . . . . .. 8SoC 

Maximum DC Voltage . _ . _ . .. _ . .. . ... . _ ............... .. +17 Volts 

Maximum Continuous RF Input Power ............. .. .... . 50 Milliwaus 

Maximum Short Term RF Input Power (1 Minute Max.) . _ ...... . 100 Milliwatts 

Maximum Peak Power ... . ........ _ . . . . . . . . . . . . . • . . . . . . . . I Wa t t 

(3 1Jscc Max.) 

"S" Series Burn-In Temperiuure (easel. ..... . .. . .. . _ . .. ..... _ . . . 85°C 
Proper heat sinking requi red to insure reliable performance. 

Weight approximately 3.0 grams (0.11 Ol.) 
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Outline Drawings 

PA37 

CPA37 

D,,,I .. _ U I "''''O<I$ ''''~~N£TI.''$l 
, /lOt. '''U''~('''QT~ .. mlK,,"cr .... ) 

.... 
(~"'I 

I 

-I .'" - (3U171 

D 
'-PROllUCl lAIEl M L>. 

D,'" '''!C>m''~1 '" "001[$ ""ll 'Y.' 01 ~ 
, O •• ,lItI ......... DTlI[.· .. IStPCC1f'tD 

· "'<~.".~_ ........ • .... , ......... _ ... ~WA, ___ _ 
.... __ <f( .. ,.,.._ ... ~ ... to. . ~,.~ ...... , ... 
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Typical Pedonnance at 25°C 

Gain 

200 &00 1000 1400 lBUU 2000 

FREQUENCY - MHz 

Noise Figure 

~4~----r-----r-----r---~r-, 

~ t F~~:~~,,:vc!c:f~:"5=Vc!c:i~=:f1!~ 
200 600 lUOO 1400 1800 2000 

FREQUENCY -MHz 

Power Output· 

15V 

£28 ... 
I 21 

~ 28 
o 
; 25 

Ii! 24 

-SofC -

~ 

200 

12V 

"-
'25"C :i:-- ........ +65"C ~ 

i'-+6S
0l--t

OC ~ t....:: 

1000 1400 IBm 2000 
FREQUENCY -MHz 

i 25r--=~----~~-.L~~r-o 
I 24 r;..-!;'=F==:ir=t==--~~~~~ 
~ 23r-----t_----r_--~~--~~a o 
a: 

i 1000 1400 1600 2000 
FREQUENCY -MHz 

Oat 1 dB Gain Compmsion 

VSWR 

15V 

I~E§EI~ 
200 BOD lUOO 1400 1800 2UOO 

FREOUENCY -MHz 

12V 

u.-__ -, ____ ~----~------~ 

I :~ E bJ ,§ff'tj 
260 600 1000 14DD 1800 2000 

FREQUENCY - MHz 

Intercept Point 

15V 
.Ii 10r-----__________ ~~~~~_, ... 
I ~~~--r_----t_----t_--~~~ 
~ 

~ ~r_~~+=====*=====f_~~t_"i 
Iii 
:il40~~=E==~==~;;::t:j ~ 30 3RD ORDER INTERCEPT POINT 

200 600 1000 1400 1800 2000 
FREQUENCY -MHz 

12V 

E 10 ... ... 
I 

~ 
~ 
I;: ... 
u 
a: ... ... 30 !: 

200 800 1000 1400 
FREOUENCY -MHz 

343 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



Typical Automatic Test Data 

vee = +12 Vdc Vcc'" +15 Vdc 

r?EO !...=~~ v3aR ~t1I:1 F'",EQ !J;:4R V3~ "Rill 
;1ilZ 1a J<JT DII ~. IN ;);JT DII 

2~J. 1.:' 1.0 8., 2.:lJ. 1.7' I.S ~.I 
laJ. 1.7 1.3 9.2 3,),). I.e '1.-1 ~.O 
~JJ. 1 .. ;- 1.3 :9'.3 ~JJ. 1.0 1.-1 ~.a 
xtl. 1.7 I.~ ~ .... SJJ. 1.6 1.3 ~.a 
Q.aJ. I.a 1.3 9.3 OJJ. 1.7 I.a ~.a 
72cl. I. ~ 1.3 ;0.4 7.aJ. 1.3 I.a i.a 
eJJ. I.~ 1.2 ,.3 ,3.3J. I.a 1.1 ·~.a 
~J. ~.J I.~ :1.3 ~aJ. I. ~ 1.1 '~.i3 

I3<)J. Z.J 1.1 '9.3 laila. I.i I.;) '~.i3 
lI~a. ~.J 1.1 9.3 IlaJ. 1.9 I • .:l ~.e 
I~JJ. I. ~ 1.1 ,.3 I~.· I., 1.1 ~.a 
12:.3J. I. , 1.1 ;0.4 I3.)J. I.a 1.1 9.9 
l~aJ. 1.7 1.1 31.0 I',),). 1.7 I.a 1').1 
Is.JJ. 1.~ 1.,2 31.5 1:3a. 1.0 I.Z la • .:I 
loJJ. 1.-1 I.': ".;; l,s,),). 1 • .- 1.3 1.:l.0 
l,aJ. I.J 1.3 ".3 17,),). 1.3 1.3 9., 
I~.:l.:l. 1.'= I.~ :-.2 13,),). I.a 1 • .- ;0.3 
I~J. 1.3 1.-1 3.;0 1·~Jil. I.a 1.-' ,.5 
Z<l<lJ. I.S 1.3 03.5 ZolJa. 1.-1 I.:i 9.2 
.21.Jcl. 1.7 l.S a.J 21Ja. 1.6 I.:> e .• 
2ZJJ. a.1 I.~ i"'.':: zzaa. a.a 1.5 7., 

Linear S·Parameters Linear S·Parameters 

r~~\l 511 :.zl 312 .,22 7~~O 311 =~I :312 :.22: 
;t-tZ ;~ .:ru .. :' ;~ ~..:; .:.>oc ~ ;~ ... ~ aiiZ :1iIU ';1":; i1i\7i ;Ole:; i~ '>11.:: ~ .:1;': 

.aJol. .z.;- -6J.1 a • .,a 1,1 • .a .12 -I-'.J .aa -l·U.?' .a~;.). .2S -0,".') a.a~ lla.3 .IJ -I.-.a • .2-J -137.5 
Ja;). .02.3 ";"3.15 ~.a7 15·1 • .:1 .. ~a -17.02 .2J -1 .. 7.4 ;).')J. ...~3 -73:ol 3 • .:11 IS,-.? .Ia -la.7 .17 -IS-l.7 
·lJJ. .25 -30.7 e.,3 13~.1 .11 -alIOS • I'~ 175_~ ·",a. .023 -o3a.1 3.037 139.03 .12 -23.S .IS 1;'6.e 
'0<);). .27 -,5.<1 02.94 102-1.3 .11 -2-' ... .17 1:38_6 J.:Ia. .e~ -~0.1 3.09 1023.0 .I~ -~7.3 .IJ l~a.7 
~aol. .2~ -la4. , e. ,3 111.-1 .Ia -ee.a .13 1-16.8 ".:la. .026 -1.:l~.a 3.,)9 l1a.a .Ia -31.0 .11 1~3.a 
7~03. .3,) -11-1.4 a.:H ~a.J • 11 -31.7 .13 IJ3.a 7.:lil • .2.3 -112. ~ 3.,)9 g~.l .11 -35.0 .ila 131.a 
aaa. I~.a -123.1 2.,3 a~.5 .Ia -~O.S .Iil lZ ...... JJJ. .~g -I~I.J 3.')~ 030.4 .I~ -~a • .;) .36 12il.Q 
?JJ. .33 -131.;5 .!.>l3 l.!. ~ .12 -~J.·3 .Ja lIa.1 ~JJ. .JI -123." 3.J" 73.8 .12 -4-1.6 .a3 112.-1 

13a3. .3J -1·1I.1 ':: .. 3'02 ~ . ., .12 -~;).3 ."0 1I-1.a I,),),). .31 -137.a 3."" 100.9 .Ia -I~." .O!ol 167.0 
l1J'J. .33 -1.51 • .5 z.,~ 46.8 .12 -3.3.0 .,)~ 11".0 IIJJ. .32 -H7.¢ J."" '-7.;1 .12 -3J.7 .~ -UQ.7 
!e.:!J. .,lZ -1¢1.2 a. ~3 3J • .a .13 -54.7 .,,~ 143.5 laaJ. .31 -13&_ , 3.1') 3-1.2 .Ia -:;8.7 .tt1S -I~,).e 
l3.'la. .3J -171.3 ~.9S li.2 .13 --0.:1.1 .~ 1:5.2 13')a. .a" -10&.0 J.I~ ~..:l.3 .12 -63.7 .J7 -144.7 
l';~J .. .27 173.;- 3.;),) 5.1 .14 -63.0 .a7 132_4 HJa. .20 -177.a J.1i 6.1 .13 -67.<! .~ -101.;) 
1s.J,). .U 1':1.') 2.i9 -3.a .1'- -7".3 .a9 1"1_9 I::.,),) • • .a-a 10~.3 3. Ii" -.a.~ .13 -7Z.7 .11 -I,~.a 
l~a. .17 1-li!.J 2.>17 -2;).>1 .IS -1'7.8 • 11 120.7 I~"'). .17 15J.a 3.17 -22.8 .13 -("a. liS .12 I~.!.I 
Ii'aa. .11 III ... .2:.~3 -H.o .. IS -05.3 .13 111_2 173,;) • .Ia 1,27.:3 3.13 -33.-1 .14 -a5.-I .1-1 I·II.J 
1 <l.:!a. .J" :53.4 ./!.a, -J:).:) .16 -il3.7 • 1.0 ~2_7 l~a" • .0a 77.8 J.il~ -54.S .IS -~2.:a .IS 1.21.$ 
l~olJ. .13 ., 2.n -la.·' .17 -1')3.S • 1<1 7.!.l 13J';). .loJ lil.l J • .;)') -'l1. -I .IS -1(1I.7 .Ie ·~a.5 
2JJJ; .021 -aQ .. 3 "::.00 -a".') • Ii! -11.3 • .3 .2., Sl.6 aola,) • • Ii! -22." a.37 -?l.1l .16 -1113." .1~ 77.5 
21~J. .a7 -..Ji".-I 2.S') -IU.I .Ia -123 .. i' .~a 33.5 i!lila. .23 --Ia.O a.7~ -las • ./! .16 -121.1 .19 :iO .. a 
.. ~a~a .. .33 -,so. a- 2.aa -13l.1 .103 -135.3 .021 13.0 U3,). .3a -U.>I 2.4" -1~.7 .16 -13a • ./! .aJ 34.9 

344 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



WJ-PA38 
200 TO 2000 MHz 
TO-8 CASCADABLE AMPLIFIER 

• WID E BANDWIDTH 
• HIGH OUTPUT LEVE L: +24.0 dBm ITYP.) 
• GaA' FET AMPLIF IE R 
• LOW NOISE : 4.0 dB ITYP.) 
• HIGH T HIRD ORDER INTERCEPT POINT 

Specifications · 

Characteristics Typ. 
Guaranteed 

0" _50c e -54" C _ +85" C 

Frequency (Min.) 200-2400 MHz 200-2000 MHz 200-2000 MHz 

Small Signal Gain (Min.' 10,0 dB 8.5 dB S.OdS 

Gain Flatness (Max .) ±.3dB ±.7 dB ±1.0 dB 

Noise Figure (Max.) 4,0 dB 4.7 dB 5.2 dB 

Power Output 8t 1 dB 
24.0 dBrn 22.5 dBm 22 .0 dam Compression (Min.) 

VSW R (Max.) 
Input 1.7 1 1.9: 1 2.0 .1 
Output 1.5 : 1 1.9 :1 2.0:1 

DC Current (Max.) at +15 Volts 150mA 158 rnA 160mA 

· . 
MeDsured In a 50·ohm SVSUlm at +15 Vdc Nominal. 

Typical Intermodulation Perfo rmance at 25°C 

Second Order Harmonic Intercept Point . 
Second Order Two Tone Intercept Point . 
Third Order Two Tono Intercept Point .. 

Absolute Maximum Ratings 

Storage Temperature .. .... .. . •. 

Maximum Case Temperature . . ... 

rJlaximum DC Voltage ... 

Maximum Continuous RF Input Power . 

· . .. 65 dam (TYI),) 

· . . . 60 dBrn (Typ.) 

. . . . • • • • • . • . • • • . . . . . 39 dBm (Typ.) 

... _62°C to +125°C 

. . 85°C 

. ... 16 Vo lts 

· . . .. 50 Mill iwatls 
Maximum Short Term RF Input Power (1 Minute Max.). . . •... . 100 MiJliwatls 

Maximum Peak Power . . . . . . . . . . . . . . . . .... .. . • ..•....... 1 Wa tt 

(3 j1sec Mil,; .) 

Outline Drawings 

PA38 

I _-i~~D I 8-o00 1 (Q-ISl01A 
OIa.s % 1101~ O!a) .. DIX" -0«2 

(HOI 112.10) - ~ PII:S 

O..l)J .!. QOIO OIA. 
[lkBC -

O"'l-"~~~~l ' .. mO<u ..... lll"nus' 
• .-, 1l' ' '''I.[$<OTH[I'''' ' U 9'lCl '''O 

CPA38 

c,,,<,,~,aw.;M~ '" ,N(;tI ES ' ''' ' UI''ltl ~i' 
, O'~ '''' U"C (SS <IT ,,,""'';': .... rOJ', [D 

·WJ·CA PA38 is standard . 
"S" Series Burn· ln Temperature (Case) . 

Weight approx ima tely 2.0 grams (0 .07 ad 

. . . 85°C ·WJ·PA38 ins ta ll!Kl in miniaturo SMA 
connector hO~J s in!J and guaran teed over 
DoC to 50

Q

C ternpf!ra ture ran!)o. 
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Typical Performance at 2S"C 

Gain 

, 
- ;"' -l...-_~ L 1·~4)C, 

• , 
z 
< o 

• • , 
z 
< o 

• -T - '5~'C 

V« ' "S Vd~ 

',00 sao 

, 

• 
Vee ' 12 Vde 

• I 
100 200 

;. 1 , , t -~ - t -
'25°cl - 1"-

"" "" " .. 1100 

""'-
1000 1500 2COO 2200 
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Typical Automatic Test Data 

Vee = +15 Vde 

;:REWWi:Y VSUR VWR 6 ~ HI 

111- ; " <M " 
I ~~.C ,.. 1.2 10,7 
~~~.O , ., I.Z I~ . O 

503.0 '" 1. 2 10 , 9 
IC3~.~ , ., ,., 1(1,6 
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Vee = +12 Vdc 
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Noise Figure 
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100 100 SOD aDo 11 00 141XJ 1100 2000 2300 
FAEOUEUCV Mlh 

23.0 

• 
~ 2211 .... 

100 200 SOD 800 1100 1~00 I1DO 2000 2300 
fREQIJE/iCV Mill 

' 111 dl "" n tooooo",,,,,, 

Linear S·Parameters 
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linear S·Paramaters 

FREQUENC, '" S~ I SI1 
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VSWR 

i T.~ I-+-t-+t--+-I-t±c:+7i"' 

500 1000 1500 2000 
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Intercept Point 
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WJ-PA38-2 
100 TO 2600 MHz 
TO-S CASCADABLE AMPLIFIER 

• ULTRA WIDE BANDWIDTH : 100-2700 MHz(TYPI 
• HIGH OUTPUT LEVEL: +23.4 d8m (TYP.I 
• GaAsFET AMP LI FIER 
• HI GH TH IRD ORDER INTERCEPT PO INT: 

32 dBm (TYP.I 

Specifications .. 

Typical 
Guaranteed 

Characterist ics 0" _soC'c -S4QC _ +85° C 

Frequ ency (MinJ 200- 2800 MHz 200-2600 MHz 200- 2600 MHz 

Small Signal Gain (Min.' B.5 dB 7.5 dB 7.0 dB 

Gain Flatness (Max.) ±.2 dB ±.7 d B 1"1.0 dB 

Noise Figure (Max.) 

200-2600 4. 5 dB 5.5d8 6.008 

Power Output at 1 dB 
23.5 dBm 22.0 dBm 21.4 dBm Compression (Min.) 

VSWR (Max.) 
Inpu t 1.2:1 1.9 :1 2.0: 1 
Output 1.5:1 1.9 :1 2.0:1 

DC Current (Max.) at +15 Volts 150 rnA 158 mA 1S0mA 

' Measured 11'1 0 50-ohm syn~m II I + 15 Vdc Nomlnul. 

Typical Intermodulation Performance at 25"C 

Second Order Harmonic Intercept Poi nt .................... 55 d Bm (Typ. ) 
Second Order Two Tone Intercept Po int ........ . __ ..• •. ... . .48 d Bm (Typ.) 

Third Order Two Tone Int ercept Point .. ... . •••• • • • • • • . . ... 32 d Bm (Typ.) 

Absolute Maximum Ratings 

Storage Temperature ........... . ..... • •.• • ... • . . . . . . _62°C to +125° C 
Maximum Case Temperatu re . .. ......... •• ......•. . ............ 85°G 
Maximum DC Voltage. . . . • . . . . . . • . . ..... .... ...... +16 Volls 
Maximum Continuous RF Input Power ...... . .. . ... . .... . 
Maximum Short Term RF Input Power (1 Mi mJte Max.1- .... • • _ ... 
Maximum Peak Power ..... . ........... . .. . 

"s" Series Burn-In Temperatu re (Case) ........ .. ......... . 
Proper heat sinking required to insure reliable performance. 

Weight approximately 2.0 gra ms (0.07 oz .l 

50 Milii vlOl tts 
IDO Mill iwil lts 
. .... 1 Wall 
(3 !JSeC Max,) 

. ... 85° C 

Outline Drawings 

PA38·2 

D"'I'<S>OJn UI'~ ">P< [~I""U"'U["" 
,_, ' l' ..... 'U~on·' "~ M$.>(C"'(O 

CPA38-2 

D L"'~N$lOl;~ ~~, ". 1I;t>'<S I· ... 'L .. .., ~ II~ .. 
, ~,~'.)I'''.''IS$OI ''. " ·~ <SlutC'''UI 

. .. ,<t",. ,." ..... , .. ,M ' ••• "'-o -'''~ .... ~.-.-' ... -... •• • 
........... _O"t .. ·~·c·_ .... , ........ <-O_:·~·,· ....... ... 
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Typical Performance at 25°C 

Gain 

10 

~ 9 
1 

z 
~ 8 

-2S·C, 
~ 

i"'" ,~. :. _. 
1--.... 

i 
I 

-54·C, --..:- - .~ ".. 

~ .... 
~. .... ..-

+B5jC-' I VFe • +15 We 

7'00 200 500 BOO 111101400 171102000 23002600 28110 
F REOUENCY - MHz 

~ tt.U IIII fA 
7'00 200 SilO BIIO 1100 1400 1700260623002&002800 

F REOUEN CY - MHz 

Noise Figure 

*lllllttffl 
100 lOll r.oo suo 1100 ICOO 1100 ZOllO 1300 HOD 2.DD 

FREQUENCY MH. 

348 

Power Output· 

~ 2s.a 

':Wl 

~ 
~ 230 

---~-
~;n:c 

I 

--- - r'~c 
"S: ~. - F.::. r.;.: -"'=iS4'C ~ i 22.0 

100 200 500 SIlO 1100 1400 1100 2000 2100 2600 lSOO 

~ " 
'l3 
~ 
~U 
co 

~1I 
ZO 

FREQUENCY IIH. 

1".15V r--r-.. 
V'I~V 

r---. r--. ~ --
IDO 200 500 SlID 1100 14CO 1100 2000 2300 2WO 2900 

FREQUENCY UH. 

°al 1 dB Gain COIIIIJmlon 

VSWR 

2.0 

II: 

! 1.5 
> 

1.0 

1", 
~ 

I~~l~'~ --I--tx 
l/ 

O~TPU.rJ 

,/ -/. , 
/' . 

t 
" ~,i 

100 200 500 800 1100 1400 170021100 2300 2600 2800 
F REOUENCY - MHz 

Third Order Two Tone Intercept Point 

80 

~ 70 
." . 
~ 60 
is 
... 50 
t: ... 
:;140 
w 
; 30 

20 

~ ~ ~ ..."" ::::;.-- -~ \ -2ND HARMONIC 

"\ ..... 2ND ORhER iwo.ioNE 

1-
~ 

I'- 3RD ORDER 
TWO·TONH 

10 50 1110 500 9110 1360 170021002500 3000 
FREOUENCY - MHl 
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Typical Automatic Test Data 

Vee = +15 Vde Linear S·Parameters 

FREQUENCY V511R V511R 6AIN FREQUEtJCY 511 S~l 51Z SZ2 

11Hz IN OUT 08 MHZ MA6 AuG MA6 AN6 MAG ANG "AG A'l6 

1"0.0 1.4 1.3 B.B 100.0 .157 -3B ::.764 169 .1~8 ·;n .11Z -152 

200.0 1.3 1.2 9.0 200.0 .1~4 -~9 :.612 t.t~ .145 -37 .102 179 

388.0 1.3 1.2 B.9 300.0 .IIB -~4 2.799 liB .144 -54 .095 162 

400.0 1.3 1.2 8.9 400.0 .121 -2& Z.7BB 99 .145 -69 .090 156 

500.0 1.3 1.2 9.0 500.0 .115 -27 2.BI3 77 .144 -B6 .097 150 

600.0 1.3 1.2 9.0 600.0 .116 -29 :.BI5 55 .142 -104 .101 143 

701l.0 1.3 1.2 9.0 700.0 .120 -30 2 .BI:: 33 .141 -1::1 .10= 138 

BIlIl.O 1.3 1.2 9.0 800.0 .IZ6 ·34 Z.B04 II .1:0 -139 .100 135 

900.0 1.3 1.2 B.9 9110.0 .134 -3e 2.79B -9 .139 -155 .099 133 

10110.0 1.3 1.2 B.9 1000.0 .142 .. .&3 ::.787 -31 .l3a -17:: .096 133 

1100.0 1.4 1.2 8.9 1101l.Il .Isa -49 ::.77& -53 .137 170 .095 135 

IZ00.0 1.4 1.2 8.9 1208.0 .166 -55 2.757 -74 .134 155 .117 131 

1381l.0 1.4 1.2 B.8 1300.0 .171 -61 Z.7.4 -93 .134 140 .122 132 

1400.0 1.4 1.2 8.8 1400.0 .17B -70 2.73Z -115 .132 122 .12B 133 

1500.0 1.4 1.3 B.7 1501l.0 .182 -79 2.711 -137 .131 105 .139 133 

1600.0 1.4 1.3 B.7 16011.0 .183 -B9 2.695 -159 .130 B7 .149 132 

1700.0 1.4 1.3 B.6 1700.0 .IB0 -99 2.694 -17B .128 72 .159 129 

1800.0 1.4 1.4 8.6 1800.0 .176 -109 2.674 160 .127 55 .169 126 

19110.0 1.4 1.4 B.6 1900.0 .166 -121 Z.676 13B .127 37 .178 I~Z 

201l0.0 1.3 1.4 8.6 2001l.0 .151 -131 2.6BIl 116 .127 20 .184 116 

211l1l.1l 1.3 1.5 B.6 2100.1l .141 -144 2.6B6 97 .127 5 .18B 113 

2200.0 1.3 1.5 B.6 2200.1l .124 -161 2.693 74 .129 -l3 .197 110 

2301l.1l 1.2 1.5 B.7 2300.0 .102 174 2.714 51 .132 -32 .211 104 

2400.0 1.2 1.6 8.6 2400.0 .0B3 135 2.764 28 .133 -51 .220 95 

2500.0 1.2 1.6 B.7 2500.1l .0B3 BI 2.792 3 .132 -70 .~15 B4 

Z&01l.0 1.3 1.6 B.B 261l1l.1l .123 44 2.774 -20 .132 -86 .210 78 

271l0.0 1.5 1.6 B.6 2700.0 .191 lB 2.704 -46 .Q2 -105 .204 69 

2B00.0 I.B 1.6 8.2 2800.0 .Z78 ~1 2.588 -73 .131 -125 .197 63 

V cc = +12 Linear S·Parameters 

FREQUENCY V511R V511R GAIN FREQUENCY 511 521 Sl~ 5"' 

11Hz IN OUT DB 11HZ "AG ANG IIAG ANG "AG ANG MAG ANG 

11l0.1l 1.4 1.3 B.8 100.0 .155 -35 2.762 16B .144 -21 .131 -15B 

208.0 1.3 1.3 9.0 Z1I0.0 .128 -Z9 Z.B04 141 .141 -37 .122 177 

3110.0 1.3 1.3 8.9 301l.0 .119 -25 Z.BIII lIB .140 -53 .119 162 

4130.0 1.3 1.3 B.9 4110.0 .119 -24 2.79Z 99 .141 -6B .116 155 

5BIl.1l 1.3 1.3 B.9 500.0 .IIB -2' 2.797 77 .140 -85 .119 147 

680.0 1.3 1.3 B.9 600.0 .IZ2 -27 2.793 55 .139 -102 .121 141 

700.0 1.3 1.3 B.9 700.0 .126 "29 2.792 33 .139 -120 .123 137 

BB0.0 1.3 1.3 B.9 800.0 .132 -33 2.783 II .138 -137 .121 133 

900.0 1.3 1.3 B.9 900.0 .140 -37 2.779 -9 .137 -152 .120 131 

10BB.0 1.3 1.3 B.9 1000.0 .147 -43 2.770 -30 .137 -170 • II e 129 

11110.11 1.4 1.3 8.B 1100.0 .155 -4B 2.760 -52 .135 17~ .IIB 130 

1200.0 1.4 1.3 B.B 1200.0 • i60 -56 2.771 -74 .135 153 .1196 IlB 

1300.0 1.4 1.3 B.B 1300.0 .164 -62 2.760 -94 .133 137 .102 141 

140B.e 1.4 1.3 B.7 1400.11 .171 -71 2.745 -116 .132 119 .110 143 

1500.0 1.4 1.3 B.7 151l0.0 .173 -B0 2.725 -138 .IZ9 102 .122 143 

1611B.0 1.4 1.4 B.6 1600.0 .175 -90 2.71l7 -160 .127 84 .135 143 

1700.0 1.4 1.4 B.6 1700.11 .171 -1011 2.696 -179 .126 6B .147 140 

IB01l.0 1.4 1.4 8.5 IB1I0.0 .167 -110 2.683 159 .123 51 .159 137 

1900.0 1.4 1.4 B.6 19011.11 .157 -122 2.6B2 137 .122 34 .171 133 

2000.0 1.4 1.4 B.6 20111l.11 .144 -133 2.6B9 115 .121 16 .178 127 

21011.0 1.3 1.5 B.6 2100.11 .130 -146 2.694 95 .120 2 .IB5 124 

2200.0 1.3 1.5 B.6 2200.0 .112 -164 2.703 72 .120 -16 .195 I:!I 

2300.1l 1.2 1.5 B.7 2300.11 .091 173 2.70B 49 .121 -33 .207 115 

24110.0 1.2 1.6 B.B 2400.11 .079 133 2.704 26 .123 -51 .222 110 

2580.0 1.2 1.5 B.9 2500.11 .i94 77 2.731 2 .124 -71 .235 99 

2600.0 1.3 1.5 B.9 26011.11 .140 41 2.74B -21 .122 -BB .234 B9 

2700.0 1.5 1.5 B.6 27011.11 .209 IS 2.692 -47 .120 -106 .226 BI 

2B011.0 I.B 1.5 8.3 2B00.0 .295 -3 2.576 -74 .119 -125 .223 74 
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WJ-PA48 
1.0 TO 4.0 GHz 
TO-8B CASCADABLE AMPLIFIER 

• ULTRA-WIDE BANDWIDTH : 1-4 GHz 
• HIGH OUTPUT POWER: 25_0 dBm (TYP.J 
• MEDIUM GAIN: 16_0 dB (TY P_ ) 
• GaAs FET AMPLIF IER 
• PA48-1: +12V AMP WITH SAME RF SPECS AS PA48 

Specifications ' 

Characteristics Typical 
Guaranteed 

0° _ 50e C _54° C _ +8So C 

Frequency IMin.) .8-4.2 GHz 1.0-4.0 GHz 1.0-4.0 GHz 

Small Signal Gain (Min.) 16.0 dB 14.0 dB 13.5dB 

Gain Flatness (Max.) ±.4 dB t.7 dB ±.a dB 

Noise Figura (Male .) 5.5 dB 7_0dB 7.5dB 

Powe r Output at 1 dB 
24,0 dBm 22.5 dBm Compression (M in,) 21.5 dBm 

VSWR (Max .) 

[npul 1.7 : 1 2.0:1 2.2: 1 
Output 1.6: 1 1.9:1 2. 1: 1 

DC Cu rrent (Max.) at +15 Volts 225 mA 235mA 245mA 

"Meosu red In II 60-ohm system at +15 Vdc Nomlnel. 

Typical lntermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ............... . ... +50 dBm (Typ.) 
Second Order Two Tone Intercept Point ... ... ............. +45 dam lTvp.) 

Third Order Two Tone Intercept Point ... ... • ••... . ....... +34 dBm (Typ.) 

Absolute Maximum Ratings 
Storage Temperature ....................• . ......... -62"C to+12S"C 

Maximum Case Temperature . . . . . . . . . . . . . . . • • • ... . . ........ 85"C 

Maximum DC Voltage ... .................... .. ... . . . . ... +16 Volts 

Ma ximum Continuous RF Input Power . . . . . . . . . . . . . . . . . . . . . . . +17 dBm 
Maximum Short Term RF Input Powor (1 Minute Max.). ... . . .... 100 Mi ll iwatts 

Maximum Peak Power . . . . . . . . .......... . ..... .. . 1/4 Wiltt 

(3J1sec Max.) 

"s" Series Burn ·ln Temperature (Case) ..................... . ..... BS"C 

Weight approximately 3.0 grams (0.11 oz.) 

350 

Outline Drawings 

PA48 

CPA48 

D'''W~ 'ONll,o.flf iI. I~CI'! S '''' ~~'''U~"~l 
, .A, \ .:JII ~,"f.$!;O'H[~""E SO'Clf 'En 

w"",.~ ~.~ 1'I . ........ ,.,.,., . . .............. w .. __ .... , _ _ _ 
<fC .. wc_"",.,_ 
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Typical Pel'fol'mance at 25°C 

Gain 

'" 18.0 r-r-=="t:"'---'~~=""--T""1 .., 

1.0 2.0 3.0 4.04.2 
FREQUENCY - GHz 

Noise Figure 

&.0 
ID .., 

~~ Jee p +I~ Vde 

~ 5.0 -:;:) 
(:I -ii: 4.0 --w 

'" 5 
Z 3.0 

.8 1.0 2.0 3.0 4.04.2 
FREQUENCY - GHz 

~ 6.0 . 
w 

..... 
............. Vee = +15 ~de 

~ 5.0 
!:! ... 
ll:l 4.0 
5 
Z 

3.0 
.81.0 

Power Output-

......... ,,; -
2.0 3.0 4.0 4.2 
FREQUENCY - GHz 

.Ii 21.0 r-T--r-"""T'--r-""T"-""'-~ ... 
• 
~25.oCJ .. ~~ .. ~~~~~~~~"d 
S 
~ 23.0 19--+--+-4 
w 

~21'O~_~_~_~ __ -L_-L_~ 
.8 t.o 2.0 3.0 4.04.2 

FREQUENCY - GHz 

E 
~21.0 
• +15 VdC,,- Vcc:.= +15 Vde 

S 25.0 ... 
S -,. 
:;: 23.0 
w 
~ 

~ 21.0 

~ +12~ 
",. I 

.8 1.0 2.0 3.0 
FREQUENCY - GHz 

-all dB Gain COll1lression 

VSWR 
2.0:1 

" ........ ~ 
4.0 4.2 

a: 

i 1.5:1 

~IINPUT 

~-- -_ .. '" ,C --.. OUTPUT~· -~ 
1.0:1 

.8 1.D 2.0 3.0 4.0 4.2 
FREQUENCY - GHz 

Intercept Point 

r2N~ HAR~ONIC 
ioo"--- I - .!. .3RD ORDER 

210 DR~ER I ~ 

30 
I 

.8 1.0 2.0 3.0 4.04.2 
FREQUENCY - GHz 

Typical Automatic Test Data 

Vee = +15 Vdc 

f5'EOUEUCY VSWfJ' ';~U~ 'AlII FRIQulNtv ViN. v .... eo.'N 
"H: '" OllT I.b "NZ IN cur I. 

BOO.O 1.1 1.1 1'." ~500. 0 1.8 I. ) 15.8 
900.0 1. ~ 1.2 16.0 2600.0 1.9 1.2 15.8 

1000.0 1.3 1.3 lID." 2700.0 1.9 1.1 15.9 
1100.0) I. ) 1.3 16.0 280)0.0) 1.9 1.1 15.9 
1200.0 1.~ 1.3 .'." 290)0.0) 1.9 1.1 15.8 
1300.0 l.~ I.' 16 ... 3000.0 1.7 1.1 IS.9 
1000.0 1.1 I.' h~." 3100.0 1.6 1.2 16.0 
1500.0 1.1 1.5 16." )200.0 1.5 1.2 10.1 
1600.0 1.1 l.~ h;." 3300.0 1.3 I. ) .'.2 
170'1.0 1.2 1.5 16.3 3000.0 1.2 I. ) 16.3 
1800.0 1.2 1.5 hZ.3 3500.0 1.1 1.0 1 •• 0 
190~.0 1.3 1.5 .6.2 3.00.0 1.0 1.0 16.5 
2'108.0 1.0 1.5 ItS.1 3700.0 1.0 1.0 16.6 
2100.0 1.0 1.5 hi.O 3800.0 1.1 1.3 16.6 
2200.0 1.5 I.' 16.0 3900.0 1.1 1.3 10.5 
2300.0 I .• 1.0 15.9 0000.0 1.0 1.3 16.0 
2"00.0 1.7 1.3 15.9 0100.0 1.1 1.2 16.2 

"200.0 1.3 1.1 15.9 

Linear S-Parameten 

fPEOUEIICY $11 S21 $12 522 
"HZ IIAC ~IIG. HAC "HC HAC AIIC 1'I11G. AUG. 

800.0 .OS' 80 6.628 21 .028 09 .035 -1'5" 
~OO.O .09~ 122 6 .. 6") -10 .028 .1 .085 159 

1000.0 .11;' 116 .>.'''' -33 .02;" 20 .112 100 
1100.0 .I~O 105 '.639 -55 .02' 2 .1 )9 1)5 
1200.0 .101 91 t,;).63' -'5 .02S -10 .1"5 1)9 
1300.0 .07" 72 c.6'3:1 A') .025 -~a .161 120 
"00.0 .009 3' 6 •• 20 -Ill .02' -.. : .170 liS 
1500.0 .0);' -32 6.612 1 ;~ .023 -55 .190 11:-
"00.0 .053 -So 6.592 -14'" .023 .07 .201 106 
1:"00.0 .079 -113 6.552 -h~2 .022 -7~ .208 100 
1800.0 .105 -Ill 6.511 -If'''' .021 -8;0 .211 ~o 

1900.0 .1)) -1"8 6.oS) 168 .020 -100 .210 88 

2000.0 .155 -162 6."0:- 153 • 04.'0 -110 .':02 a • 
2100.0 .ac;6 -178 6.310 137 .019 -121 .19. .. 
2200.0 .. I~: loa 6.217 123 .018 -131 .181 72 
2300.0 .22) 157 6.~2e loa .017 -I'" .100 68 
2000.0 .2': 108 6.188 90 .016 -150 .103 65 
2500.0 .:;0 .. 100 6.167 79 .016 "160 .IIB 6) 
:600.0 .287 13:- 6.1'0 65 .015 -170 .093 6 • 
:700.0 • 2~7 16:' 6.100 ~I .014 - "8 .069 ~I 
2800.9 .29ti 1:0 6.1"3 )7 .013 173 .051 91 
2900.0 .283 liS 6.183 2) .013 165 .050 12: 
3000.0 .259 108 6.::~ 8 • 012 15 • .066 102 
3100.0 .2)3 100 6.290 -7 .012 106 .089 109 
3200.0 .199 98 6.382 -22 .012 130 .110 150) 
3300.0 .. ,01;- 99 6.";06 -37 .Oll 126 .127 ... , 
HOG.O .I0~ e. 6.'" -'3 .011 110 .HI ,"7 
3'00.0 .062 e. b .. ''': -70 .010 102 .150 I" 
)600.9 .OI~ 90 6.705 -87 .910 90 .153 100 
3700.9 .012 -180 6. "'''3 -105 .099 76 .153 1'37 
3800.0 .I):~ -163 6. ;- .... -123 .009 61 .148 1)0 
)900.0 .028 -16' 6.708 -I": .008 0: .13' 1)1 
.000.0 .005 2' 6.638 -16) .008 2' .119 130 
.100.0 .052 15 6.471 li'c> .008 -I .091 13: 
":00.0 .115 -I. 6.203 15) .007 -30 .061 152 
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Typical Automatic Test Data (continued) 

Vee = +12 Vdc 

'~EOUENCY YSWR YSWR CAIN nUUINCV YS". yue CAIN 
11Hz IN OUT DB "NZ IN OUT DI 

890.0 1.1 1.2 16.8 2';00.0 1.8 1.5 16.3 
900.8 1.2 1.3 16.8 2700.0 1.8 1.4 110.3 

1e9a.a 1.3 I •• 16.8 2800.0 1.8 1.3 16.3 
1100.0 1.3 1.4 16.9 2900.0 1.8 1.3 1';.3 
l~OO.O 1.2 1.5 110.9 3000.0 1.7 1.2 16.3 
1398.8 1.2 1.5 16.8 3100.0 1.6 1.2 16.4 
1408.0 1.1 1.6 16.9 3200.0 1.5 1.1 16.5 
1500.0 1.1 1.6 16.9 3300.0 1.4 1.1 16.6 
1600.8 1.1 1.7 15.8 3400.0 1.3 1.1 16.7 
1708.8 1.1 1.7 16.8 35001.8 1.1 1.1 16.8 
1889.8 1.2 1.8 16.8 3608.0 1.1 1.1 16.9 
1900.0 1.3 1.8 16.7 3708.8 1.1 1.1 16.9 
2088.8 1.3 1.8 16.6 3808.0 1.1 1.1 17.0 
2189.0 1.3 1.8 16.5 3900.0 1.1 1.1 17.8 
2200. ° 1.4 1.7 16.5 4000.0 1.1 1.1 17.1 
2388.0 1.5 1.7 16.4 4100.0 1.1 1.0 17.0 
2488.0 1.6 1.6 16 •• 4200.0 1.2 1.1 16.9 
2500.0 1.7 1.6 16.3 

Linear S-Parameters 

'PEQUEHCY 511 521 SI2 S22 
11HZ HAC ANe IIAC Aile IIAC ANe lIile AKe 

800.0 .057 89 6.896 19 .025 66 .091 -17, 
900.8 .102 122 6.879 -II .025 41 .133 161 

1089.0 .124 116 6.883 -34 .824 21 .155 150 
IUO.O .125 195 6.981 -55 .023 5 .171 1.3 
1288.0 • 110 92 6.894 .. :-.. .923 -10 .186 138 
1388.0 .086 75 6.906 -93 .023 -24 .283 132 
1408.0 .060 ~o 6.914 -110 .022 -37 .221 127 
1580.0 .041 -I 6.925 -127 .022 -48 .238 121 
1;;08.9 .041 -59 6.915 -144 .821 -60 .253 115 
1708.0 .062 -99 6.906 -160 .021 -71 .266 109 
1800.0 .087 -123 6.880 -175 .020 -81 .275 104 
1900.0 .113 -148 6.835 169 .819 -92 .289 98 
2808.0 .13. -156 6.791 1~4 .019 -101 .279 92 
2100.0 ,,08 -173 6.696 139 .019 -III .277 96 
2200.0 .173 173 6.663 124 .818 -121 .271 81 
2309.8 .20. 161 6.618 118 .817 -130 .268 76 
2400.0 .236 152 6.572 95 .817 -139 .245 71 
:500.8 .260 10. 6.507 81 .816 -148 .224 66 
2608.8 .275 137 6.533 ';6 .815 -158 .292 ';2 
2700 .. 9 .287 138 6.510 52 .815 -165 .176 " 2808.8 .289 12' 6.502 38 .815 -175 .148 56 
2908.0 .279 120 6.530 20 .810 177 .121 56 
3008.8 .257 113 6.5n 9 .814 169 .895 68 
31011.8 .23' 109 6.614 -5 .014 160 .076 68 
3200.8 .192 10_ 10.689 -20 .010 1511 .063 81 
3300.0 .152 97 6.771 -36 .1113 141 .059 97 
34011.11 .113 92 6.833 -51 .lIll 129 .860 109 
3500.0 .070 97 6.918 -68 .11\3 119 .862 118 
~601l.11 .027 110 6.98~ -84 .013 107 .8;;2 120 
37011.11 .o:~ I?II 7.03;- -192 .1112 93 .861 129 
38011.11 .043 -173 7.074 -120 .012 79 .11" 130 
39811.0 .051 -179 7.099 -139 .011 63 .1153 138 
411011.11 .035 1"~ 7.132 -1~8 .1111 o~ .1142 144 
'1811.0 .O~~ 73 7.187 -1811 :011 21 .0920 172 
.2811.0 .110 25 7.08) 157 .0111 -5 .1141 -112 
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WJ-RA26 
10 TO 1500 MHz 
TO-8B' CASCADABLE AMPLIFIER 

• HIGH GAIN - TH REE STAGES: 27.5 dB ITYP.) 
• MEDIUM OUTPUT LEV EL: +1 4.5 dBm ITYP.! 
• THIRD·ORDER J.P.: +27 dBm ITYP.! 
• HIGH REV ERSE ISOLAT ION: >40 dB ITYP.! 

Specifications* 

Guaranteed 
Characteristics Typical 

0
0 

- 50°C _54 0 
_ +8SoC 

Frequenc'y (Min.) 5·1550 MHz 10·1 500 MH;: 10-1500 MHz 

Small Signal Gain (Min.) 27.5 dB 26.0 dB 25.0 cl8 

Gain Flatness (Max. ) ±OA dB ±O.BdS ±1.2 dB 

Noise F iglHC (Max.! 

10-l OaD MHz 4.5dB 5.0dS 5.5dB 
1000- 1500 MHz 5.5dB 6.0 dS G.5dB 

Power Output at 1 dB 
+ 14.5dBm +i3.Sd8m +12.5dBm 

Compression {Mi n.! 

VSWR (Max.) Input/Output 1.6: 1 2.0 :1 2.0: 1 

DC Current (MaK. ) at 15 Vo lts 82mA 85mA 87 lilA 

"Measured in a SO-ollm Slistem II I +15 Vdc NomIne!. 
Notes: 
1. TO~B is larger than standDrd TO-S pockage. (See ou t Ii " !! drawing). 

Typical Intermodulation Performance at 25°C 
Second Order Harmoni c Intercept Po int .. ........ . .. . .. . . 4 1 dBm !TYP.) 
Second Order Two Tone Intercept Po int .. . . _ .. . . . . . . ..... . 37 dBm lTyp.) 
Third Order Two Tone Intercept Po int. . . . . . . • . • . . . . . • . .. 27 dBm (Tvp.) 

Absolute Maximum Ratings 
Storage Tempe rature .. .... ... .. .. . .... . •.. .. . . • .. . . -62"C 10 +1 2S"C 
Max imum Case Temperature . . . .... . . . .. .. • . • ••••• . .. ..... . .. 125°C 
Maximum DCVollage . .. . . . . . . ..... . . . . . .. .• . .. . .. ... + 17VoI15 
Max imum Continuous RF Input Power . . . • • .. . . ... . . . +6 dBm 
Maximum Short Term Input Power (1 Minute Max. ) .. . . . • . .. .. +100 Milliwatts 
Maximum Peak Power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5 Wa lt 

(3 !1SeC Max.) 
" S" Series Burn-In Temperature (Case) . . . ... . • • . .. .. .... . 125°e 

Weight approximately 2.0 Drams W.07 oz.) 

Outline Dl'awings 

RA26 

( 

CRA26 

[)'''U'SI[)''~ .~[ '" IN<::H~S I'II~ll " ( 1 [RS, 
• O I ~ 1 Jl I UNUlo$oru[~WI~': ~(C,n(D 

V;lJ- AA26 installed in miniature SMA 
conn.::!c tor housing and guaranteed over 
olO e to 500e tempE'! rawre range. 
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Typical Performance at 25°C 

Gain 

Noise Figu re 

III~II~I 
~O 100 300 SOD 100 SO~ lI00 lJOOISOO1100 

FRSOUE NCY·MHI 

Typical Automatic Test Data 

Vee = +15 Vde 

~.(QU("C Y 

""' 
In.' 
~ae .• 
. ~a .• 
_ee.1 
~ ~t., 

nt . • 
7n.8 
tu., 
. aI.t 

lut .e 
IIU . ' 
I,ei. t 
I.OQ. a 
I.oa . I 
I : U. I 
u n. ' 
UU. I 

,., ,. , 
I. ~ .. , , ., 
I. : ,., ,. , ... ... , .. , .. ,. , , .. , .. .. , ,. , 

Vee = +12 Vde 

I n . 1 
~oe . ~ 

n •. • 
'" .. 
~at .• 
{l8 . 0 , .... 
In . a 
ue .o 

19U.O 
"98.t 
'u •. ~ 
'In.~ 
"98.a 
,~a& . , "u., 
n .. . 1 

,., ,., ,. , ,., .. , ,. , ,. , 
, .' , .. ,., , .. , .. , .. ,. , 
~.i .. , ,., 

Vee = +5 Vde 

'.0. ~ 
2U. 1 
I n. t 
.at . • ,a2.' 
Ut •• 
1Of.' 
• U •• 
n a.1 

n u .t "..e., 
IlU .I 
IlU •• 
1 •• t . ' 
l'ta.t 
lin.a 
,'n.' 
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Power Output" 
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Intercept Po int .. 
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~ ~O o .-
~.- . 
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ORDER 
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~ !'- 3RD DRnER 

HARM ONI C . - -- .• . - / 

~ t • 10 50 laa 300 sao 70D SOD 1100130015001700 
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WJ-RA36 
100 TO 2000 MHz 
TO-8B' CASCADABLE AMPLIFIER 

• HIGH GAIN - THREE STAGES: 
24.0 dB ITVP.) 

• LOW VSWR: 1.4: 1 ITVP.) 
• HIGH OUTPUT LEV EL : 

+1 3.0 dBm ITVP.) 

Specifications · 

Guaranteed 
Characteristics Typical 00 

_ sooe _5 41> C _ +8So C 

Frequency (Min.) 50-2 100 MHz 100-2000 MHz 100-2000 MHz 

Small Signal Gain (Min.) 24.0 dB 23.0da 22.0 dB 

Gain Flatness (Max .) :0.5 dB ±O.9 dB i 1.0 dB 

Noise Figure (Max.) 5.5dB 6.5dB 7.0 dB 

Power Output al 1 dB 
Compression IMin.) 13.0dBm 12.0 dBm 11.5 dBm 

VSW R (Max.! 

Input/Output 1.4: 1 1.8: 1 2.0: 1 

DC Current (Max.) at +15 Volts 76mA a l mA 85 rnA 

' Mea~ureclln II 5O-Qhm 5vnem li t +15 Vde Nominal. 

1. TO-BB jl IDrll'lf ,hltn $ulrldard TO-8 pec kalle. (See outline d rawingl. 

Typical Intermodulation Performance at 25°C 

Second Order Harmonic Intercep t Point ................... 40 dBm (Typ.l 
Second Order Two Tone Intercept Point ... . • •••. . .. . •... , . 34 dBm (Typ.) 
Third Order Two Tone Intercept Point . ... .•....... . •.... . 22 dBm (Typ.) 

Absolute Maximum Ratings 

Sto rage Temperature ......... .........••.. ....... .. ·62°C to +125°C 
Maximum Case Temperature .... , . ....... ••. ................. 125°C 
Maximum DC Voltage .... .... ... .... .... ... .... . .... . ... +17 Volts 
Maximum Continuous RF Input Power ... ... ........... . ...... + 10 dBm 
Maxi mum Short Term RF Input Power (1 Minute Max.) .. .. ... .. +50 Milliwaus 
Maximum Peak Powor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .5 Wall 

(3 psec Max.) 
'S' Series Burn-In Tempe rature (Cue) ........... •• , , • •• ......... 125°C 

Weight opprox lmately 3.0 grams 10.11 oz .) 
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Typical Performanc e a t 25°C 

Gain 

". • I,.t,c -54' Co; l., --'" 
' t"'" • S~~~ 

-. '--. . - ' .-• 
• '". '" 100 1000 1300 1600 

FIIEOUWCY - Mill 
I!JOO 22110 

Noi se Fi!PJrc 
, 

I---

SO 100 (00 100 1000 1300 1600 ISIlO 2200 
rREOUE UCY . MH , 

Typical Automatic Test Data 

Vcc = +15 Vdc 

• ~[ I;tJ [~ :y vI". viU '"It • 
ft~: ,. 00 ' " lu. a ,., ,., 1]. 1 

a~.e ,., .. , n .' 
no.' .., .., n.' 
' 01.0 ,. , ,. , n.' 
~n.e ,. , .. , 2J. t 
UI.O ,. , 1.1 1'.R 

'" . II 1.2 ,., 2'. , 
I ii., ,. , ,., 2'. , .... e ,., :.J 2 ' . , 
Ilu.e ,., , .' ~'. I 
II".' ,. , , .' 2'. 2 
11U . i ,. , .., 2'. , 
11U . O ,., .. , 2'. , 
,.ea.Q ,. , ,., • l.1 
"OO. ~ '.' ,. , 23.' lue.o ,. , , .' 23.1 
1111 . 0 ,., ,. , n .' 
II ... , ,. , , .. H.' 
Ult.' 1. J .. , n.' 
l1U.1 '. ' .., 2" C 
:UI.II ,. , ' .. 1'. ' 

Linear S'Paranle ters 

Power Output -

~ 16.0 

-~~ " -- - -.- I, .- . .~ . ~ 

-j'" -. 
100 400 100 10110 1300 

FREnU~N CV - Mil l 

'2S<f..."\: . 
I;:": .- . -' 

IGOO 1900 2200 

Vee = +12 Vde 

'·[O U[~CV V IU~ 

ft": '" 
' 00.0 ,., 
100.0 ,., 
J OO.O ,., 
<00.0 I., 
'U.O ,. , 
000.0 ,. , 
NO.' I • • 
110.0 '.1 
nO.1I ,., 

lU'.O ,., 
' If 0.' ,., 
,.00.' ,., 
'JOO.' ,. , 
1400.0 ,., 
' ~ QI.O ,., 
,~OO ., ,. , 
'110.1 ,., 
, aU.a ,. , 
'''1.0 ,. , 
2UI.e , .. 
lIn.' , .. 

'UOu["" ." ... '" m ",. "" ~" C "" "" "" "., ""' ." 
,n.1 I •• " ." " .>9 '" B.U .. t .121 ." lU.Q 1.0'2 ." .~. " '" e.u , Q.IU ... 
31t.O 0.0" ." 15. " ,,~ I . U '" 1 .111 .,. 
• n .• ..... ." n." " ~.U -,,. t.' I ' -~a ,u .• , . .,~ ." 1' • • , " 1.11 ." ,., " -il 
'tI.1 e.", ' l ' 1$." " 1 . 01 . ., ,., It _n 
"1.1 1.lat ." Ii.1I .. • • ea ." t . I I' .,. 
IU.0 ' .100 .,. 1'.0l ." e .u ." t. III ." 'U . O 0.11 J ." I'.I! · n e." '" D. "1 ." lOeo . O 0.1:' ." 16.t' ... O. Be -Ill 0.1'.- ." IIU. iI 1 . 111 ." ' • . n _ t ~; D. ~e -111 o. '" ~ ." I.ae . g O.IOt ." " . ., - 1'8 O. BO -13' O. l&~ -'U 

IlOO.' 0 .... - ,00 ' •• OJ - I If O.QO ... 1.:11 _ , I' 
I4~D . O ~ •• 90 -11; ,S." '" 0.00 • t.: .. -II. 
,,00.0 a.tll -In ,~. " n 7 I.U -1~1 1.211 -"~ , , U O. a 0 . 01' ·,,9 '~.JI ". 8.00 -,~, ' .231 _ I l> 
I>U .G a .f" ". ". ,. '. O.U II' • . '1' -, < • 

""~ .. ' . fU '" ". " " t. n '" t . I I . _ I~" ,ou .• I. II : ," ". £> " o.u '" O . .. 1 _16 . 
,.~~.a t ., 1) " 1 ~ .• 8 ." O.I~ ," e. , ~ , . ". ... .. a. o • .• er " " .n ." O. U '" O. l I D '" : ; ao . • t . ' oJ " ". '0 . " I." - ,e) O. It • '" 

VSWR 

~4IiL1J!tkJ 
••• 50 100 400 100 1000 1300 1600 1900 2200 

FREOueNCY _ Mil . 

Intercept Poin t 

• J,,, L.Lc I • 
110 O~OER '- ~" • - . r -, '- .- '-;r--- - - --• 
'-+0 O~OER • '". . 00 100 1000 1300 ISDO 1900 22. 

FAEOU[NCV . MHl 

v~w~ '~I" , .. .. .. , 23.1 .. , 21 . , .. , n .' , . : 2 J. > ,., n.i ,. , 'l .• ,., 21. , 
:.2 " . t 
I.: n .t ,. , :3. , ,. , :J. t ,. , 2' . ¥ ... 2). ' , .. 2) . 6 ... n .• , .. l'. , , .. n.' ,., n.1 ,. , 21.' '. , 24 . , ,., Z' . , 
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WJ-RA38 
200 TO 2000 MHz 
TO·8Bl CASCADABLE AMPUFIER 

• HIGH GAIN - TWO STAGES: 
16.0 dB (TYP.) 

• LOW VSWR: <1.8 :1 (TYP.) 
• HIGH OUTPUT LEVEL : 18.5dBm ITYP.I 

Specifications * 

Characteristics 
Guaranteed 

Typical 

Frequency (Min.) 200-2000 MHz 

Small Signal Gain (Min.) 16.0 dB 

Gain Flatness (Max.) ±O.SdB 

Noise Figure (Max .) 
200- 1750 MHz 6.0dS 
200-2000 MHz 6.8 dB 

Power Output at 1 dB 
Compression (Min.) 

200-1800 MHz 18.5 dBm 
1800-2000 MHz 17.0 dBm 

VSWR (Max.l lnput/OutpU l <1.8:1 

DC Current at 15 Volts 127 rnA 
(Max.! 

'Measured In a 50-ohm system at +15 Vde NomInal. 
NOles: 1. TO-8B IS larger than standard TO-8 packaije. 

0° _SO°C 

200-2000 MHz 

14.5 dB 

±1.0dB 

6.7 dB 
7.5 dB 

17.5 dam 
16.0 dBm 

2.3:1 

132 rnA 

Typical Intermodulation Performance at 25°C 

_54° C - +8S" C 

200-2000 MHz 

13.5 dB 

±1.2 dB 

7.0 dB 
8.0 dB 

16.5 dBm 
15.5 dBm 

2.3:1 

133 mA 

Second Order Harmonic Intercept Point .. ... ........ .. ... +39 dBm (Typ.) 
Second Order Two Tone Intercept Point .................. +35 dBm (Typ.) 
Third Order Two Tone Intercept Point .......•••..... .... +25 dBm (Typ.) 

Absolute Maximum Ratings 
Storage Temperature . .. ' ... .. . ...... .• _ . .. • •• • • .... _62°e lo +125

De 
Maximum Case Temperature ..... . ............ • ..... . '. ' ...... 100

0 e 
Maximum DC Voltage ...................... , . . , , , , .. .... +17 Volts 
Maximum Continuous RF Input Power ........................ +13 d8m 
Maximum Short Term RF Input Power 11 Minute Max.) . ...... .. 100 Milliwatts 
Maximum Peak Power ....... .... ........... , ... • , . . . . . .. 0.5 Watt 

(3 J.lSCC Max.) 
"5" Series Burn-In Temperature (Case). , , , ......•. '" , .. , ....... 100°C 

Weight approximately 3 .0 grams (O.ll oz.) 
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Outline Drawing 

RA38 
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Typical Performance at ZSoC 

Gain 

• 
" 
" 

'!' l' 
~ 15 
o 

" " 

I 
I 
I 

. ~~ C 

I 
I I 'l'i',t ...: .ts', 

I I 

Power Output· 

,,, 
• ,!22 , ., • o 
• .. 
> ., ~ I I , 

·5~OC _ /t--,. 
·U·c 

~ ~ 
• 

" I ·85· C 

0.10.2 II,( 0.5 U 1.0 1.2 1.4 1.6 1.1 2.11 U 
rRCQUENCY . /jill 

lOll coo 600 80D 10lI0 1200 1400 1600 1.00 2200 

fREQUENCY . Mil. 

Noise Fi~re 

• 

(till I tbRd 
100 4DO GOO 8(10 1000 1100 1400 lSao IUOO 1100 

FREQUENCY. WI, 

Typical Automatic Test Data 
vee = +15 Vdc 
1'1'[" -'01('> ,.,,'" ron!!' 
~ ". .. , " 

2,),,1. l.~ 1.2 1'.a "". :.~ !.z h .. ;J .... .. , ,., 1';.\ ,.,. : . l ,., 1';.1 

"'. :. ) ,., I ... ? -". J .l ,., 1~.3 ,... :. l .., 1 ... 1 ,... :.l ,., ,6 • ."1 :,.,.,.,. .. , , .. 1 ... 3 
11,),,1 . :.~ , .. ':::. ' ,"'.:IiI. • •• , .. .:5. ' , "". ... , .. 1 $.~ , .... '.' , .. 1;' • ."1 
:~. .., '.' I •• ;) ,o.,);!. : . l , .. , ;' • ."1 , . ..",. .., .. ' n.l 
,~.,.,. \ . <: , .. n.J 
I~. ,., ,., I:'. ~ 
~,},),l . 1.~ .., 1$ •• 
~I;)i1 . , .. .., ., .. 
n". ,., ,., 1$.1 

linear S·Paramctcrs 
r"tO> ~ II ;2 1 ~ Ii! 
:~.: ~ 0< .~ ~I" I\"~ I\;to:; 

~;);l . ." -a.l. , .. .14 -U • .l ." -. , "'. ." ••• • • "> • • )0, '$,. ) .;J,' ". "> .". .11 -'.la.) .. . ).0 _~'. 4 ." -la. J 
~. ." -I I Z.4 •.. ;' .,a'.:' ••• -Zl. ; 
~. . U -11' . ~ ... 4 ) - \ ;)3. :5 .M .3;). I ."". ." -I':,).'? ... ,.. -It ... ;"" ." '3"!;.1 .... ." -IZ'.~ o. l ~ ·'4:5.a .~ "'2.') 
~. ." -la'S. ..."'" ., ..... ;, . ,. _43 ... 

''''. ." -I::'~. ~ '.l- 1-.. . 3 .,. -"!;'S. 7' 
I lOla. ." -1',).4 ':'.24 1:5-.1 ." . .;.) . .., 
12a.J. ." - I ~).a ... z,) \ 30'".31 ••• -.>~ . " .",. -I ;' - IJ-J:.~ ".J!''' In.'? .,. -.... 
Ha.J. ." - J.l ').J ... Z' l')l.a .M -~ ... .; 
''''. ." -1:54.", .. ~ " .. .;).1 -"H . -
,~. ." -1 .. "'.1 •. '"' .... ... .~ -~.~ '-M. ." I,;~.a <I .i!7 ..~.'S . " -. .,...') , .U IZit."' .. " "., ." -lll.a 
!',),). ." l'Z.! • . ZI .., ." - 12 1. 3 
~~. ." ~ .. ... I ll - 1'. 1 ." - I !"' . ? 
2 ,,),). ." IZ . , ... ;),) ~,. ." - I l~." 

"""'". .n -3.) :; .. n .......... ." - .·q .a 

>.i'i! 
:~ 1\;." 
." . , -,).'; 

. M 1';$.8 

.M '4~.Z 

.J' .z~. z ." 1;)(1.1 

. I'? ~. ;, ." ""?'.,) 

.:" ,.. .. 

. I~ J<.." 

.1" 13 .' 

. 1'; -.. 

.1 ':' -i!,).~ 

.1 0- ....,.~ 

• J" -.. \. .. 
. J" -32.:> 
. 1 .. -!3l.~ 

." -IoU.: .: ., -I ~Z. ~ 

." - I ';';' .') 

." 1-:. :5 

." I,,:.) 

VSWR 

~:~ [+": {i"t-}H HB 
0.10.2 0.' lL5 o.a I.D 1.2 1.4 1.6 ,.a 2.0 1.2 

fREQUENCY - Gill 

Intercept Point 

!" • 
~ , 
z 
;; 
< 

• 
• 

" 3 • • · , • 
INO HARMONIC ~ 

!lIlO ORDER "I)','O ·TONE 1\. [ ~ 
-- , 

3AO OAIIER ~;O)ONE 
::: 100 400 &00 800 1000 12001400 1800 1800 lQOO 

FREQUENCY· Mil. 
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WJ-RA43 
1000 TO 4000 MHz 
TO-8B' CASCADABLE AMPLIFIER 

• ULTRA-WIDE BANDWIDTH: 1-4 GHz 

• HIGH GA IN: 21 dB ITYP. I 

• LDW NOISE: 4.5 dB ITYP.) 

• MEDIUM OUTPUT PDWER : 11.5 dBm ITYP.I 

• GaA' FET DES IG N 

Specifications it 

Guaranteed 
Characteristics Typical OoC_ 500 e _540 

_ +B5°C 

Frequency (Min.) 800-4000 MHI.. 1000-4000 MHl 1000-4000 MHz 

Small Signal Gain (Min. ) 21.0dB 19 .5 dB IS.OdS 

Gain Flatness (Max.) ± 0.7 dB ±O.9 dB ± 1.2 dB 

Noise Figure (Max,) 4.5 dB 5.3dB 5.8d8 

Power Output at 1 dB 

Compression (Min.) 12.0 dBm 10.5 dBm 9.5 dBm 

VSWR (Max.) 

Input/Output 1.4 .1 2.0 " 2.0 . 1 

DC Current (Max.) at 5 Volts 115 mA 140 rnA 155 rn A 

·Measured In II SO-ohm syslem 11 \ ... 5 V de Nom inal. 
Notes : 
1. TO-SB Is lul 9Cr than $llI rldard TO-8 package. ISee outline d rawing) . 

Typical IntermoduJation Performance at 25"'C 
Second Order Harmoni c Intercept Point .... .. .... . .. _ ... . . . 35 dBm (Typ. ) 
Second Order Two Tone Intercept Point ... . .. .. . . ... . . ... , 3 1 dBm ITyp,) 
Third Order Two Tone Intercept Point. . . . . . . • • . . . . . . • . . . . 22 dBm !Typ,j 

Absolute Maximum Ratings 
Storage Temperature . . . . . .... .. . .. . ... .... . . •• . .. . . '64°C to +125°C 
Maximum Case Temperature . .. ... . . . .. ... . . ... • • •.. . . .. ..... 125

11
C 

Maximum DC Voltage . .. .. . . . . ... ....... . . . . . . ... . . . ... . +6 Volts 
Maximum Continuous RF Input Power . .. .. .. . . . ...• . ... .. . . .. . +7 dBm 
Maximum Short Term Input Power ( lMinule Max .) .. . . •. . . . . . + 1 00 Milliwans 
Maximum Pea k Power ...... . . . ... .. . . . . .. . . .... . . • . . .. . . 0.25 Wa tt 

13 psec Max.) 
" S" Series Burn· ln Temperature (Case) . . . . . . • • ••• •.. ... . ..... 125

11
C 

Weight approx imately 3.0 gra ms (0.11 oz.l 
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Outline Drawings 
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Typical Performance at 2S"C 

Gai n vs.Tempcrature VSWR 

3 5 

• . ~' c: . I- - • 

0 
I IlPuIT~l 1 """-l O UTr~ I, - --

_3 
• , 
.3 , 

3 , 
-, , 

3 0 

, 

.. - --
-- -- T .n"e! 

-- .. ,wc, '-+-_1, __ -- --
' .0 ' .5 3.a ,. 3.5 

fllEQUENCY - (i Ht 

Noise Figure 

' .0 

~ , 
> 

.5 --l J" ' 1 a I . 10 1.0 15 3.0 
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WJ-RA46 
1 T04GHz 
TO·8B CASCADABLE AMPLIFIER 

• HIGH GAIN: 25.5 dB (TYP') 
• MEDIUM OUTPUT POWER : +19.0 dBm (TYP.) 
• LOW NOISE : 4.0 dB (TYP.) 
• GaAs FET Design 

Specifications ." 

Characteristics Typical 
Guaranteed 

Frequency (Min.! .8-42 GHz 

Small Signal Gain (Min.) 25.5 dB 

Gain Flatness (Max.! ±O.5 dB 

Noiso Figure (Max.) 4.5d8 

Powe r Output at 1 dB 19.0 dem 
Compression {Min'! 

VSWR (Max.) 
Inpul 1.6: 1 
Outpu t 1.5 :1 

DC Curront (Max. ) at +12 Volts 175 mA 

'Measu red In e 5O-ohm system at +12 Vdc Nomlroal. 
NOla, : 

0" _ sooe 

1-4 GHz 

24.0 dB 

=0.8 dB 

5.2 dB 

17.0 dBm 

2.0 :1 
2.0 :1 

185 rnA 

1. TO.fl6 1, Jorgl!r than lIandard TO·S p /I<: kpge. ($ell outline drawing). 

Typical Intermodulation Performance at 25'"C 

-54" C - +85"C 

1-4 GHz 

23.5 dB 

±1.0 dB 

5.7 dB 

16.5 dBm 

2. 1:1 
2.1: 1 

190mA 

Second Order Harmonic Intercept Point ......... . . .. .... . .. 55 dBm (TVP.) 
Second Order Two Tone Intercept Point ... .. .. . ......... ... 50 d Bm (TvpJ 

Third Order Two Tone Intercept Point ... . . . _ . _ ••• • . • . .... . 30 dBm (Tvp .l 

Absolute Maximum Ratings 
Storage Tamperature . . . . . . . . . . . . . . . . ...• ... . _62° C to +12SoC 

Ma)(i mum Case Temp erature . . . . . . . . . . . . . . ... . .... . . 100° C 

Ma)(imum DC Voltage ... . . . ..... . . . ... .. ... .... .. . . ...... 13 Vo lts 

Ma)(imum Continuous RF Input Power . ...... . .... . .. .... . . .... +7 dBm 

Ma)(imum Short Term AF Input Power (1 Minute Mine). . . . . . .. . +100 Mill iwattS 

Ma)(imum Peak Power ............... . .. . .... . . ...... . . . . 0.25 Watt 
3 psoc Max.! 

"S" Series Burn-In Temperature (Case) .... . .... . _ _ . 0 • • • • • • • • • • • 100°C 

Weight appro )( imatelv 3.0 grarns (0.11 oz.) 

302 

Outline Drawings 
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Typical Performance at 25°C 

Gain VSWR 

-SoI'C- .- - - -- OUl~Ul." .1--rIN'UT 

• I • 
• I 

• , .2S'C, 
, 

.' -
- -, , , -~2 , - -- -

I - -- .85' C 
I 

I.D U 1.0 1.5 2.0 2.5 ] ,0 l.S U 
FREQUENCY - GHI 

12 

I 1 0,1 1.0 I.S 1.0 l .5 3.0 3.5 '.0 U 
f AEOUENCY - GHI 

Intercept Point 

Noise Figure 
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WJ-RA53 
1000 TO 5000 MHz 
TO-8RI CASCADABLE AMPLIFIER 

• ULTRA-WIDE BANDWIDTH : 1-5 GHz 
• HIGH GAIN : 21 dB {TYP.I 
• LOW NOISE 4.5 dB {TYP.I 
• MEDIUM OUTPUT POWER: 11.5 dBm (TYP.I 
• GaAs FET DESIGN 

Specif ications · Outline Drawings 

Characteristics Typical 
Guaranteed 

00 _ sooe 

Frequency IMin. ) 800-5000 MHz 1 ODO-5OO0 MHz 

Small Signal Gain IMin.} 21 .0 dB 19.5dB 

Gain Flatness [Max.} ±O.l dB ±Q,g dB 

Noise Figure (MaxJ 4.5 dB 5.3d8 

Power Output at 1 dB 
11.5 dBm lQ,sdBm 

Compression [Min.) 

VSWR (MaK.! Input/Output 1.7 1 2.1 :1 

DC Current (Max.) at 5 Volts 115 rnA 140 rnA 

·Measured m II 50-ohm ~Y'lIIm G1 +5 Vdc NomInal. 
Note~: 

1. TO--8 B is lorgor than standard TO-8 package. ISm! oUl1\ne d rawinol. 

Typical Inter modulation Pel'formance at 25°C 

Second Order Harmonic Intercept Point 
Second Ordar Two Tone Interce pt Point ...... • ...... . 
Third Order Two Tone Intercept Point ....... • ......... , •. 

Absolute Maximum Ratings 

.540 
_ +85°C 

1000-5000 MHz 

18.0dS 

± 1.2 dB 

5.8dB 

9.5dBm 

2.3 1 

150mA 

35 dBrn (Typ.) 
31 dBm (Typ .) 
22 dBm (Typ .) 

Storage Temperat ure . ............ . . .•• • ••• ••.• ... : ·M oe to +125°e 
Maximum Case Temperature .. . ..... . .. ..... ... • .......... . 125°e 
Maximum DC Voltage . . • • . . . . . • . -+6 Volts. 

Maximum Continuous RF Input Power . . ..... . ...... •• ......... +7 dBm 
Maximum Short Term Input Power (1 Minute Max.) . .. .. •• .... +100 Milfiw.lt l s 
Maximum Peak Power . ........... . ............ •• ........ 0.25 Vo,l<lll 

(3 f.1Sec Max.) 
"S" Series Burn-In Temperature (Case) .............••........... 125°C 

Weight approximately 3.0 gr<Jms (0.1 1 oz.) 
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Typical Performance at 25°C 

Gain VSWR 
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WJ-RA62 
2T06GHz 
TO·8B CASCADABLE AMPLIFIER 

• ULTRA WIDE BANDWIDTH 
• MEDIUM GAIN BLOCK 
• MEDIUM OUTPUT POWER : +13.0 dBrn (TYP. ) 
• GOOD NOISE FI GURE: 4.0 dB ITYP.I 
• LOW CURRENT DRAIN : 65 rnA (TYP.) 

Specifications · 

Characteristics Typical 
Guaranteed 

0° - sooe _54° C _ +8SoC 

Frequ ency (Min.) 1.5-6.2 GHz 2-6 GHz 2-6 GHz 

Small Signal Gain (Min.) 16.0dB 14.0d8 13.5dB 

Gain Flatness (Max.) ±DA dB ±O.7 dB :t l.0 dB 

Noise Figure (Max.) 4.0dB 5.0dB 5.5dB 

Power Output at 1 dB 
Compression (Min .) 

+13.0 dBm +12.0d8m + 11.5 d Bm 

VSWR (Max.) 

Input , .5 :1 2.0:1 2.0 :1 
Output 1.3:1 2.0:1 2.0: 1 

DC Current (Max .) at +5 Volts 65 mA 72mA 74 rnA 

·Measured In Q SO·ohm 5Y$lcm ot"5 Vdc Nominal. 
Notes: 
I. TO-a B islargor thOr! stilndard TO·S package. (See OUl line drawing). 

Typical lntermodulation Performance at 25°C 
Second Order Harmonic Intercept Point . . . ..... . 45 dBm (Typ.) 

. ...... . 40 dBm (Typ.) Second Order Two Tone Intercept Point . . . . 

Third Order Two Tone Intercept Point . . . • • . . . • ••• . . . . . . 28 dBm (Typ.) 

Absolute Maximum Ratings 
Storage Temperature . .... .. .. . ..... . ... , ••• .. • •• .. . . _62c

C to 12SoC 

MSKimum Case Temperature . . ... ... . ... .. . • • ,. . . . . . ....... .. . 125°C 

MaKimum DC Voltage 

Maximum Continuous RF Input Power ..... . .. . 

Maximum Short Term RF Inpu t Power (1 Minute Male.1. .. 

Maximum Peak Power . . . . .. . 

"S" Series Burn·ln Temperature (Case) .. .. ... . .. . 

Weight approximatel y 3,0 grams (0.11 01.) 
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. +6 Vo lts 

... .. .. ... . +7 dam 

. . .. . 100 Milliwatts 
....... . SWatt 

. . .... . (3 ,usee Max.) 

. .. . . 125°C 

Outline Drawings 
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TypicaJ Pe rformance at 25°C 

Gain 

• l -54~CI , -• ~ , / 1 ....... _--
1-"" - 0 

• o 

, 
F- o---r-l - - !. ---i:'::--, 

• ' u 

Noise Figure 

• 

'''i'~ .lSic 

3.0 • .0 S.O 
' REOU EU CY - GHI 

, 

.. " 

i ::CU I I I I 1 ''' :- ''~ I 
~ "IT I ... 0 1 I E 
- I" a 10 10 s.o n u 

1 ~I QUI Ht1'_ ~ >!I 

Power Output-

• 
1-' " cu- . - J. -4- v .. ' ~ 

• --. ' 
0 - I I 

'1-'1'1<', - --'j I I I' • 11 U JI 00 U It Ii1 
'~Iauncv _ 'H. 

' .11 dB G.1oI Comp. lWon 

TypicaJ Automatic Test Data 

VSWR 

"~~-~~-~I-~

~ 1 5 ; 
.. r IU'UT 

:> . ~UT~;~ ) ._; 
J.o 1.1 1.0 J.n 4B s.n 

FReaUency _ GH, 

Intercept Point 

Vo 'oS 

IhO ~{~w:{c_ , . -, . .- -- -·;'.:'h: QI O[Uwa TONI 

0 0 

" 
IAO~AO[! ~ T ~ I 

11 / .0 ]Jj ' .0 U 
' !I GUE~ty _ ~M' 

G.O U 

-- , 

U ' / 

v" '" +5 Vdc Linear S-Paramelers 

nI[?..(O<. - - "' I~ . ~. ... '" ,,: '" ~. " NO ~ ~, - ., ,,' •• ~ - ~ 

l U I . 1 0 • • , ., " .. 'UI .• .n, • ~ , "7 -Il! . 11i -n .'K 
~,;» .• ._ , , ., ' 5.1 1 1~1.~ .111 -.. ' .us -'I i • 110 -~ . .'1' 
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WJ-RA63 
2T06GHz 
TO-S8 CASCADA8LE AMPLIFIER 

• ULTRA WIDE BANDWIDTH: 2·6 GHz 
• HIGH GAIN : +16.5 dB ITYP.) 
• MEDIUM OUTPUT POWER : +13 dBm (TYP.) 
• LOW POWER SUPPLY VOLTAG E: +5 VDC 
• GaAs FET DESIGN 

Specifications· 

Guaranteed 

Characte ristic! Typical 0" _ sooe -54"C - +8S" C 

Freq uency IMin.) 1.8-6.2 GHz 2-6 GHz 2-6 GHz 

Small Signal Gain (Min.) 18.5 dB 16.5dB 15.5d8 

Gain Flatness (Min.) iO.5 dB ± 1.D dB z1.2 dB 

Noise Figure (Max.) 5.5dB 7.0 dB 7.5dB 

Power Ou tput at 1 dB 
Compression (Min.) 13.0 darn 10.0 dSm 9.5dBm 

VSW R (Max.) 
InpUi 1.7: 1 2.2 :1 2.3:1 
Output 1. 7: 1 2.2:1 2.3: 1 

DC Current (Max.) at +5 Volts 120mA 135mA 140 rnA 

· M~a5llf cd In II 50-ohm $V$\Urn lit +5 Vdc Nornlnlli. 

Typical Intermodulation Performance at 25°C 

Second Order Harmonic Inte rcep t Point .. ..... . ....... .. ... 38 dSm (Typ.J 

Second Order Two Tone Intercept Point ...........•• . .. . ... 30 dBm (Typ.) 

Third Order Two Tone Intercept Point ... .. . 25 dBrn ITyP.) 

Absolute Maximum Ratings 

Storage Tomperature . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . _MaC 10 125°C 

Max imum Case Tem perature . . . ... .. .. •. .• •. . .... . ....... . .. 125°C 

Maximum DC Vol tage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. +6 Vol ts 

Maximum Continuou s RF Input Power . .. .... ... .. . . ..... .... ... +7 <iBm 

Max imum Short Term RF Input Power (1 Minute Max.! ... . . .... . 100 M,I1i\'rdltS 

Max imum Peak Power . . . . . . . . . . . .. . .. .. .. .. . ... . .. ... 0 .25 Willi 

(3,usec Max.} 

" S" Series Burn-In Tempe ratu re (Case) . . . . . . . . . . . . . . . . .. _ ... . ... 125"C 

Weight approxi m(lwly 3 .0 9rHms (0. 11 oz.) 
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Typical Performanc:e at 25°C 

Gain 

22.0 

20.0 - ~-- ---,-.-- .... 

~ 
;;'18.0 

'-.&SOC 

~ 1-:-- --
.... ~25·~ --' ~--.-. ,--?Soc 

IS.0 

14.0 
1.8 2.0 4.0 s.o &.06.2 

FREQUENCY. GN, 

Noise Figure 

fllllfR II ~ z 4.0L.JL--L_...L.._.L........L_....L._.L..._L--L.J 
1.8 2.D 10 4JI s.o 8.0 6.2 

FREQUENCY - GN, 

Power Output-

16 
E .. 
~ 14 
~ ... " - '25' ~ -~ 
S 13 

1-"-C> 
lI:: 

~1Z 
10 

1.82.D 

...- "" .. - --
\.'85"C 

3.0 

FREQUENCY - GN, 

.8\ 1 dB Gain Compression 

VSWR 

5.0 

..... 54!C --
B.o 6.2 

3.0 r-r---...,....--...,....--........ --"T""" 

cz: 2.0 

! 
> 1.0 r:r=-_:l~~=1:..::::.=.:;of:;;;:::~~U 

1.8 2.0 3.0 4.0 5.0 &.0 8.2 

FREQUENCY. GH, 

Intercept Point 

2JOHAl,Nlt 

"--
-~ .... ~ . 

-:':. 
\ 2N ORO R-- _. 

--J -- --;.; 

liD DRIER 

1.82.D 3.D 4.0 B.O 6.2 
FREQUENCY· GH. 

Typical Auto.-tic Test Data 

Vcc=+5 Vdc 

FREQUENCY VSIIR VSIIII GAIN 
PlHz IN OUT D8 

18all.1I 1.4 1.6 19.114 
211111.11 1.4 1.6 18.23 
2UII.II 1.4 1.5 18.37 
2488.8 1.4 1.5 18.45 
2na.a 1.5 1.5 18.47 
28111.8 1.6 1.4 19.45 
3ea'.8 1.7 1.4 11.39 
3288.11 1.8 1.3 18.27 
341111.8 1.8 1.3 18.17 
3688.8 1.8 1.3 19.13 
3888.8 1.8 1.2 18.12 
4eal.8 1.8 1.2 11.16 
4218.8 1.7 1.2 18.27 
4488.8 1.6 1.2 18.37 
4688.8 1.4 1.2 11.45 
4B811.11 1.3 1.1 IB.51 
511&8.8 1.3 1.11 19.58 
5288.8 1.2 1.1 19.66 
5488.8 1.2 1.2 18.72 
56811.8 1.3 1.3 18.74 
58811.11 1.5 1.4 18.65 
6&81.& 1.8 1.6 19.44 
UII.8 1.9 1.9 IB.'9 

Linear s.ParameteB 

FREQUENCY 511 521 512 522 
"HZ PlACO ANG PlACO liNG "ACO AHG "ACO IIHG 

IB8'.1I .164 -64 7.976 53 .084 -56 .218 34 
28111.11 .154 -63 8.156 26 .8113 -&3 .217 32 
2281.1 .is. -67 8.292 -8 .804 -69 .211 38 
24BII.' .162 -79 8.361 -26 .884 -92 .199 27 
2688.11 .186 -95 9.387 -52 .8n -184 .186 23 
281111.11 .226 -1111 9.3711 -77 .8113 -126 .171 18 
3818.B .271 -121 8.384 -IBI .OB2 -128 .1S6 II 
3288.8 .319 -128 9.191 -125 .1111 -115 .141 -I 
34811.B .275 -134 8.1197 -148 .012 "5 .126 -13 
3688.8 .283 -139 8.1163 -1711 .083 78 .118 -27 
3BBI.8 .287 -144 8.056 167 .0.1 I2B .189 -42 
48811.' .289 -ISII 8.098 145 .8n 131 .1115 -53 
4218.11 .277 -158 •• 198 122 .8111 144 .898 -62 
4488.1 .224 -168 8.298 99 ,.1181 25 .1184 -69 
46811.11 .111 -1811 8.378 75 .11111 -33 .8711 -74 
481a.8 .147 17& 8.425 52 .8ea 35 .845 -86 
5888.8 .117 164 8.493 27 .8113 -12 .1118 -III 
5288.8 .897 177 8.572 3 .1111 -23 .1127 128 
54811.8 .1181 -145 9.625 -23 .813 -55 .873 188 
5688.8 .1311 -116 8.64' -49 .1182 -184 .125 183 
5888.11 .2U -115 8.557 -77 .1182 -89 .1811 97 
6888.11 .277 -1113 8.S52 -186 .812 -119 .237 98 
6288.8 .318 -114 8.11311 -135 .0113 -1111 .285 92 
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WJ-RA63-1 
2T06GHz 
TO-8B CASCADABLE AMPLIFIER 

• ULTRA WI DE BANDWIDTH : 2-6 GHz 
• HIGH GAIN: 19.5 dB (TYP.I 
• MEDI UM OUTPUT POWER : 16.0 dam (TYP.I 
• LOW POWER SUPPLY VOLTAG E: +5 VDC 
• GaA' FET DESI GN 

Specifications* 

Guaranteed 

Charact(!ri5tics Typical 00 
_ SOOC _54°C _ +8SoC 

Frequency (Min.) 1.8-6.2 GHz 2-6 GHz 2-6 GHz 

Small Signal Gain (Min .) 19.5dB 16.5dB 15.5dB 

Gain Flatness (Max.) ±O.5 dB :1:1.0 dB :t1.2 dB 

Noise Figure (Max.) 5.5dB 7.0dS 7.5dB 

Power Output a t 1 dB 
Compression (Min.) 16.0 dBm 13.0dBm 12.5dBm 

VSWA (Max .) 

Inpul 1.7 :1 2.2: 1 2.3:1 
OU IPut , .7: 1 2.0: 1 2.1 : 1 

DC Current (Max.) at +5 Volts 120mA 135mA 140mA . Measured In D SO-ohm svnem at +5 Vdc NomInal. 

Typical Interrnodulation Performance at 25°C 
Second Order Harmonic Intercept Point 54 dam (Typ.l 

Second Order Two Tone Intercept Point ................... 50 dam (Ty!>.) 

Third Order Two Tone Intercept Point ..............••... ' 32 dam (Typ.) 

Absolute Maximum Ratings 
Storage Temperature . . . . . . . . . .....• •• ..• . • . .. . _64°C 10 + 125°C 

Maximum Case Temperature .. . .. ...... ..... .. ••• • .. ....... .. 125°C 
Maximum DC Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. +6 Volts 

Maximum Continuous RF Input Power ..... . ... .... .... . . ... ... +7 dBm 

MaKimum Short Term RF Input Power (1 Minute Max.) ...••.... 100 Milliwalls 

Maximum Peak Power . . ............. ..... .. . ............ 0.25 Watt 
(3psec Max,) 

"S" Series Burn·ln Temporature (Case) ...........• • ............. 125°C 

Weight approxi mately 3.0 grams (0.11 oz.l 
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Outline Drawing 
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Typical Perfol'mance at 25°C Typical Automatic Test Data 

Gain 

24.11 

22.0 
L-&S'C 

CD ... 10-10-"- -"'------':'2O.D 
~ 

18.0 

1&.0 
1.8z.o 

Noise Figure 

I '-.25"C 

X+85"C --.-
3.0 4.0 

FREQUENCY - OHI 

-

[H--f-+-t III ff-+--+==t-I ~II ~ 

8.0 8.2 

1.81.0 SA 4.D IJI U 8.2 
FKEQUElty - alii 

Power Output-

1 10 ... . " t. 
o .. 11. 

·M'e 

I-
.. -- -~ ~ .. -::;- ~-

~ '25' 
'-<J5'C 

f ~ 

-
12 

U2.D 3-D 4.D IJI 
fREQUENCY - GK_ 

-'II dB O,ln Comllreaion 

VSWR 

1.82.0 3.0 

Intercept Point 

4.0 

FREQUENCY - OHI 

5.0 

---

1.D8.2 

8.08.2 

.Ii 111 ZIID IlAR.Ollle 

" !i;1iO 

fSJ 
E: 
~ 

i~ 
sa 
21"1 

.. , .. 

uu 

/ 
~ -- - .-

" -I:t".!. ,--- -
\.3RDDR~ER 

4.0 5.0 B.D8.2 
FREClUENCY - alii 

Voc'"+5 Vdc 

'.'GUINCY YIN. YIN. '~III 
11111 IN OUf D. 

•••••• I.Z 1.7 n." 21 .... 1.1 1.7 n." 
za .... 1.1 1.7 n." 
Z ..... I.Z 1.' n.7Z 
Z ..... 1.1 I.' 1t.77 
Z ..... I.' I.' It." a ..... I.S I.S 1t.7' 
nil.' I.' I.S 1t.70 
14 •••• 1.7 I.' 1t.7' 
liDO.' 1.7 I.' It • ., 
a ..... 1.7 I.' 1t.17 
•• a ••• 1.7 I.' n.17 
'21'.' 1.7 I.' n ... 
44 •••• 1.7 I.' n ... ....... I.' I.' It." ...... I.' I.' It ... " .... I.' I.' It." 
'Z .... I.' I.' It.a. 
S ..... 1.7 I.S It •• a 
,.a •• ' I.' I.S It •• , 
S ..... I.S I.S It.SI ...... I.S I.S It •• , 
.Z .... ,.7 I.S It.a. 

Linear 8-Parameten 

'RIGUINCY 811 .al 112 
IIIIZ "~, fill' 1If1' fl., IIfI' AK' 

I ..... . It, -,. ,.U. " .... -a. 
at .... ... , -liS ""Z 2' .... -51 
2_.' .... -U7 ,.". 2 . ... -.Z 
a ..... .... -lSi '.'.Z -za .... -II 
a ..... .11' -154 '.n, -4t .... -7. 
as •••• .11IZ -157 '.77' -n . ... -112 
at .... .... -1st '.7" -91 . ... -91 
naa •• .2al -I" '.7IS -IZI ••• a -12. 
a.a'.a .a" -171 , ... , -144 .... -u, ,u •.• .an -1'4 ' ... 1 -117 ... a -II' "a •• ' .a" 119 ' •• a. 17' ... a -Ial ...... .US 171 , •• U 147 .... -14' 
4Z •••• .ZSt I. ' •• as 12' • .. a -I" 
44 •••• .ZII 141 '."a III .," 171 ...... .ns IH '.SII 77 .'" -1st ...... .a" 117 ','17 54 ... a -U' 
Sla •• ' .a,. I" '.IU II ... a -lit 
sa .... .a91 " '.111 • ."1 -n 
s .. a.' • U5 .. ,.,. . -IS •••• -172 
,,,a.' .al' 7a '.417 -.. • .. a -117 
' •••• a • Zit •• "'SS -.. ."1 liS ...... • ZI1I a • , •• ZI -ta ."1 In 
.at ••• . as. -. '.271 -II' • .. a 147 

122 ... , II"' 
.2" ~ 
.2.2 72 
.2" 71 .21' 71 .u. 7a 
.217 7 • 
.21t 74 
.2', n 
.&97 7. .1" 17 
• liZ II 
.171 S. 
.In •• .171 'Z 
.171 37 
.111 " ,.1' ,. 
.11' ,. 
• itS " .aal II 
.aa. .a 
.all " .ZI4 .a 
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WJ-RA66 
10 TO 1000 MHz 
TO-SBI CASCADABLE AMPLIFIER 

• HIGH GAIN - THREE STAGES: 37 dBrn (TYP.l 
• LOW NOISE : .;;35 dB (TYP.) 
• HIGH OUTPUT LEVEL : >1 5.5 dBrn (TYP.l 
• LOW VSWR : 1.3:1 (TYP.) 
• GOOD THIRO ORD.ER J.P.: 30 dBm (TYP.) 
• HIGH REVERSE ISOLATI ON · > 50 dB (TYP.l 

Specifications · 

Characteristics 
Guaranteed 

Typical 

Frequency (Min.) 5· 1000 MHl 

Small Signal Gain (Min.) 37 .0 dB 

Gain Flatness (Max.) ±O.6 dB 

Noise Figure (Max.) 3.5 dB 

Power Output i1t 1 dB 
15.5 dBm 

Compression (Min.) 

VSWR (MMd Input/Output 1.3 : I 

DC Current (Max.) at 15 Volts 81 rnA 

'MI!~ ! url!d ,n n SO-ohm SVSIIlIIl 01 +15 Vile NOlnlnol. 
Notes: 

0° - 50
c

C 

l O-1 000 MH l 

35.0 dB 

±1.0 dB 

tl .5dB 

14.0 d8m 

1.8 : 1 

851l1A 

1. TO-BB Is Inroer Ihan u undard TO-8 packa!le. (See ourline drowing), 

Typical Intermodulation Performance at 25"C 
Second Order Harmonic Intercept Point . .. _ ... _ .......... . 
Second Order Two Tone Intercept Point .. . . .............. . 
Third Order Two Tone Intercept Point .... 

Absolute Maximum Ratings 

.54 0 
_ +8SoC 

10·1000 MHI. 

34.0 dB 

±1.3dB 

5.0 dB 

13.0 dBm 

2.0: 1 

87 mA 

55 dBm (Typ.l 
45 dSm (Typ.) 
30 dBm (Typ.) 

Storage Temperature . ....... . ........ • •• . . ••• • . . ... ·G2"C lO + i 25"C 
Maximum Case Temperature. . . . . . . . . . . . • • . . . . . • . . . . . . . . . . . 125"C 
Maximum DC Voltage .. . . . .. .. . . .. .. .. .. .. . . . ..... . +17 Volts 
Maximum Continuous RF Input Powe r .... . . ... • ... .. ....... +6dBm 
Maximum Short Term Input Power (1 Minute Milx.l ...••• . .. .. +100 Milli~vJ II S 

Maximum Peak Power. . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 0.5 Walt 
(3 pscc Max.) 

"S" Series Burn+Jn Temperatu re (Case) ..... ... ...• • •.... ........ 125"C 

Weight <l pproxirnatcly 3.0 grams (0 . 11 OL ) 

372 

Outline Drawings 

RAGG 

, 
(l 1 \ ' (" ~IO "~ "' R{ Irl Ir'CI<{$ !W l,l ' '''( I ~R$) 
, OCI~ I '11 U" L(S'; O""~R\t; lsr sp( Cl r,{o 

CRA6G 

' WJ-CRA66 is standard 
WJ-RA66 inswlled in miniature SMA 
connector housing and guommeeo' over 
O° C to sa"c temperature range. 
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Typical Performaace at 25°C 

Gain 

40.0 "'---'-"""'T--r-""'--"T"""-T"""---' 

~ 38.0 t=:1=~~~~~::lr~ 
z: 

~I 36.0 1--+=-+-iI--I--f-"";;'+--+-3rl1 

34D~~~~~~--~--~--~--~ 

10 SO 100 300 SOD 100 900 11 00 
FREQUENCY ·MHz 

Noise Figure 

so 100 300 SOD 100 SOO liDO 

Power Output· 

18.0 

E 

~ 11.0 

~ 
~ 16D 
c 
a:: 
~ 15D 
f 

14.0 

_55· 

~'- .--
-~ 

FREQUENCY ·MHz 

+25~C :-\. 

.-"" ~ ,. 
~ ~- -
-+ast 

10 50 100 360 500 100 SOD 1100 
FREQUENCY· MHz 

"al I dB Gain Compression 

VSWR 
2.0:1,..--,---,---,---,---r--r--, 

a:: 1.5:1 t--H'--;--+--++-t--'-1r---t 

~ 
1.0: I L-....b..::::..:::L:---1_J:::=t:::::::r=--..J 

5 SO 100 360 500 100 SOD 1100 
FREQUENCY· "'Hz 

Intercept Point 

60 

~ ... 
·SO ... 

z: 

1-- -... " 
1r2NI HARMONIC 

r-... -
o .I-~ ..... -2ND ORDER -- ----~ 40 
III 
U 

~ 30 ... 
~ 

20 
10 

3ROOROELI 

._. 

SO 100 360 SOU 100 SUO liDO 
FREQUENCY. MHz 

Reverse Isolation 

III ... 
I 

62 

;gsa 

S 
~54 
w 
'" ffiso 
> ... 
a: 

46 
10 

""" r\ 
\ 

SO 1110 300 5110 100 900 1100 
FREQUENCY· MHz 

Typical Automatic Test Data 

vee = +15 Vdc 

rREQUENCY VSUP VSIIR CRIH 
nHZ III OUT DB 

I.CO 1.7 1.8 37.2 
2.00 I.· 1.2 37.9 
5.00 1.2 1.1 38.0 

10.00 1.2 1.1 38.0 
~o.oo 1.1 1.1 38.0 

100.00 1.1 1.1 37.8 
200.00 1.1 1.1 37.5 
300.00 1.1 1.2 37.0 
400.00 1.1 1.3 37.0 
500.00 1.1 1.2 37.5 
':;00.00 1.1 1.2 37.8 
700.00 1.0 1.1 3e.1 
eoo.oo 1.1 1.3 38.2 
900.00 1.0 1.:! 37.7 

1000.00 1.1 1.2 36.9 
1100.00 1.2 1.3 35.6 
1200.00 1.4 1.3 34.1 

Linear S-Parameters 
~FEOUEt.C·, 511 '~21 512 s~z 

UHZ t'!r.G ~H!; ~!A-G Al,e; nAG A~~G "fI~ AtlG 

1.0 e • .?~2 -66 71.175 -up 0.0S! -IS 0.280 10 
~." 0.153 -99 78.741 -163 0.001 39 0.087 lZ4 
5.0 0.08. -137 7S1.b;j -115 o.eol Ie 0.030 1'::8 

10.0 0.071 -160 79.100 leo 0.001 -9 0.029 86 
50.0 0.067 163 79.18. 1.3 0.002 -I 0.025 88 

100.0 0.066 101 77.791 US 0.001 -10 0.056 17 
200.0 0.063 107 75.175 III 0.001 -. 0.067 .5 
JOO.O 0.058 83 7.a.O:'") 78 0.001 50 0.107 08 
400.0 ~.051 6;- 74.0€o 46 0.e02 -31 0.115 34 
500.0 e.045 58 ;-". 8~3 13 o.e'l! -20 0.103 16 
~Ou.o 0.040 48 ;-;-. r,5" -22 0.002 II 0.03:' 2.;-
'00.0 0.020 01 80 • .212 -59 0.002 -IS 0.070 12 
e~o.;; O.O)~2 112 Sl.S.a'; -96 0.032 -28 0.120 
900.0 e.316 -1.1 76.tS32 -1)9 0.003 -34 0.108 '5 

1000.0 0.060 -In 69.901 -178 0.003 -'51 0.092 58 
1100.0 0.106 177 '::0."31"' 144 0.003 -5~ 0.117 ';2 
120~.0 e.l77 169 50.654 108 0.003 -39 0.139 86 

Vcc= +12 Vdc 

rREQUEHC< VSWR V5WR GRIN 
nHZ IH OUT D8 

I.oe 1. (' 1.8 36.5 
2.00 I. ) 1.2 37.3 
5.00 1.2 1.1 37.3 

10.00 1.1 I.e 37.0 
SO.OO 1.1 1.1 37.3 

100.00 1.1 1.1 37.1 
200.00 1.1 1.2 36.9 
300.00 1.1 1.2 36.7 
400.eo 1.1 1.3 36.7 
500.00 1.1 1.2 36.9 
.00.00 1.1 1.2 37.1 
700.00 1.0 1.1 37.3 
800.00 1.1 1.2 37.2 
900.00 1.1 1.3 36.9 

1000.00 1.2. 1.2 36.0 
1100.00 1.4 1.3 30.8 
1200.00 I •• 1.4 33.0 

Linear S-Parameters 
<REOUE.ICI 511 521 512 S22 

tl~= ~~G AHG itA!; ANC tlRG RIIG nAG AuG 

1.0 ".2~8 -63 .6 •• 60 -101 0.001 103 0.~81 158 
2. e 0.147 -93 73.500 -164 e.ool 37 0.075 120 
~c. 0 0.072 -127 73.145 -175 0.002 2' 0.032 100 

10.0 e.oso -1'S2 73.835 180 0.oe2 2~ 0.020 9'5 
50.0 0.007 161 13.054 162 0.oe2 -3~ 0.026 66 

100.0 0.048 135 71.784 lOS 0.001 -36 0.039 89 
200.0 0.04e 94 70.176 110 0.001 -49 0.072 56 
300.0 0.04. 69 66.3:.23- n 0.002 5 0.087 46 
400.0 0.040 47 68.~21 40 e.002 8 0.116 II 
50~.0 3.032 35 b~.9"" 10 0.002 -23 0.088 20 
.00.0 0.027 10 71.ge~ -25 0.002 -21 0.082 n 
700.0 0.008 -04 73.1~", -.2 0.ee3 -30 e.Oi7 05 
900.0 a.0'3 -175 72.83" -100 0.003 -39 O.IliJ 78 
900.0 0.052 -145 r,;~.Sl~ -142 0.002 -16 0.11' 42 

1000.0 0.096 -169 ~2. ~Sl3 179 e.OO4 -51 0.1l'. 67 
1100. " 0.151 -178 55.194 100 o.oeo -91 0.123 68 
1200.0 0.227 167 46.647 lOS 0.000 -59 0.162 87 
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Typica l Automatic Test Data (continued) 

Vee c +5 Vdc 

'".£C'I,["ty ~ .. "!k~ '"UI 
~, '" ~, a 

l .~a , .. , .. 1l.1 
~.U 1." I.~ 11. L '.n ,., ,., n.l 

10. n :.1 1.1 1),2 
~0. N ,., 1.1 n.l 

lio.n '.' 1.: n. ' 
~i0." I.~ ,., J:. , 
!l~ . '~ ,., ,., u.s 
<~e . t.) ,., I.: ll.l 
!'0.U ,., .. , 1l. Z 
ne.u ,. , l.~ ll. 1 
·a~.n , .. ,., 1:.' 
liH_U ,., ,., lL. , 
~~ .. ~ , .. ,., li.' 
I~ae.u , .. 1.~ leo , 
l1ae." .. , ,., n.· 
I!~e." ,., 1. '; " .. 
linear S·Parameten 

to'''''!''c. '" f~1 '" ~u 
~.; ~a~ ... : - '" ~, ~, - ••• , .. ~.l~ 1 -H ' 1.1_' i 'l ~ . f.: " ~-~ ,~ 

:." O.,,~ -!~ .~ .• o. - j'! 0 . 002 , ,,_an " :." 0.13 _ -.! " 5.(71 - 11' •. • u ., U. o_~ ., 
10.& O. 1h:5 ." " . 4!\< '" O.Ul ., G. OH " ~O.~ ~ . ~1 ., -,. ~~. ,., G.OD l •• D.O.' " I~.O e.~ 1 ., ._. a~ '" O. 0U ., e . o~o " le~ . ~ O .O~l .,. " .1" ... C. O ~~ ." ~_.'I " lG~ . O 0 •• 11 -:;:, <Z. 0U " o . e~l n~ 0 . 0.:0 " ·et.o 0.00. ... <1. 111 " O. Ul .,. ~ . 0';l " 'f~. G e.ltt · n .C.'" ., t> . ~D! ." ~.~. .. .. , .. ~. I~l ·n 10.111 ... e . ~0 1 ., , .on ., 

~~e . 0 ' . :51 -H' )t.~~ ." e . DU -., ~.a;,; " ae~. o ~.I" - I<t 1; ... .It ' 11) e . o~ . ." a. let " "11~ . ' C.la -I" )~. ~IG ' I'~ ' .DU -<~ e . lUi " le~a . e ' . l97 - I n u ... ·· '" e.~~. .,. ~_n13 .. 
IL~~. Q O.J(" , ~~ Zt . , •• I !< O. GC' ." 6. 0 < " j~~~ . G '. ' 5) I'" l'.~" .. e. ~Q~ ." e . ::-ll " 
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WJ-RA69 
10 TO 1000 MHz 
TO-8BI CASCADABLE AMPLIFIER 

• HIGH GAIN - TWO STAGES: 
25.0 dB ITYP.) 

• HIGH OUTPUT POWER : 
> 23.0 dBm ITYP.) 

• HIGH TH IRD ORDER I.P.: 
34 dBm ITYP.) 

• NEW SIZE : TD-BB' 

Specifications * 

Characteristics Typical 
Guaranteed 

0" _50" C _54°C - +85°C 

Frequency (Min.) 5·1.)00 MHz 10·1000 MH z 10- 1000 MHl 

Small Signal Gain (Min.) 25.0 dB 24 .0 dB 23.0 dB 

Gain Flatness (Max. ) ±O.3 dB :±'O.7 dB ±1.0dB 

Noise Figure (Max.) 4 .5 dB 5.0 dB 5.5dB 

Power OutPUt at 1 dB 
Compression (Min .) 

Vcc = + 15Vdc +23.0 dBm +20.0 dBm +20.0 dBm 

Vcc = + 12 Vdc +20.5 dBm + 18.0 dBm +18.0 dam 

VSWR (Max.) lnput/Oulput 1.5: 1 2.0:1 2.0:1 

DC Current at 15 Volts 130 rn A 138 rnA 145 mA 
DC Currenl a t 12 Volts 104 rnA 110 rnA ',4 mA 

'Measured In tlSO.ohm wSl!!m 0\ +15 Vdc Nommol. 
NOles: 
1. TO-8B islnrgct than mmdard TO-8 pucka9/l . (See outl ine d r3· .... lng). 

Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point . . ....... .. .. . 
Second Order Two Tone Intercept Point ........... ... ... . 
Third Order Two Tone Intercept Point . . .. . ......... . .. . . 

Absolute Maximum Ratings (At 15 Vdc) 

+60 dBm (Typ.) 
+q5 dBm (Typ.) 
+34 dBm (Typ.) 

Storage Tempe ratu re.. . . . . . . ...... - 62° C to + 125°C 
Maximum Case Tempe rature ... . .... . . .. .. _ .......... . . ... . . +100°C 
Max imum DC Voltage .... . .... ...... ........ .. . ........ . + 17 Vo lts 
Max imum Continuous RF Power .. ...... .... . ... . . . • • . .. . ... +13 dBm 
Maximum Short Term RF Input Powcr (1 Minute Max. ). .. .• • .... 50 MiliiwatlS 
Maximum Peak Power . ... ..... ... . . ... _ . . . . . . . . • • . . . . . .. 0.5 Walt 

(3 p sec Max.) 
"S" Series Burn-In Temperature (Casc) .... ..... • • . . . . • •.. . _ ... _ +100" C 

Weight approximately 3 .0 grams {O. ll oz .J 

Outline Drawings 

RA69 

D''''''~>O''5 ARE , ,,. 'M;;,~$ It.o' ~ L'''(IU51 
' ,(1051 'll llUL( SS OIl'E~"'1Sl ~C:IF '[D 

NOTE: RA69 ~mpl!f1er Is In new TO·aa pac k· 
IIge which Is slight ly large r then standa rd TO-a 
outline. 

CRA69 

O'''U ' SI(lUS A~t '" ,I<C>I[ $ ' ''' 'LL .. 'nE~ SI 
, ~' ~ 1 1I 1 ,mLnSOTHEAW'5~U[C' ~'E O 

~ ,-,~",-,,", . ...,~--., ... ---.~--, ... ...... ---"" ........... _ ......... --,~-, -'''''-
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Typical Performance at 25°C 

Gain 

26 
Vee" +15 Vdc r:25°C ... 

";' 25 

~ I -r---
\-_55°C +SS-C J 

z 
~ 24 

23 
10 100 200 400 600 800 1000 

FREQUENCY - MHz 

i~tttl I I j 
100 200 400 600 800 1000 

FREQUENCY - Mill 

Noise Figure 

!8 

ill I 133 z 
10 100 200 6110 BOO 1000 

FREQUENCY - MHz 

GO 

i ~E I I I v • .LJ 
z 

10 100 200 600 800 400 1000 
FREQUENCY - MHz 
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Power Output-

a: 21 ... 
~ 10 1110 200 4110 600 800 1000 .. 
a-

FREQUENCY - MHz 

e ... 22 ... :H I I 
v.os . 

5 
a-
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co 
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~ .. 10 100 200 400 600 800 1000 a-
FREQUENCY - MHz 

Power Output- v •• Vee at 500'MHz 

e 

25.0 

22.5 

!8 20.0 , 
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515.0 
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~ 12.5 
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10.0 

1.5 
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./ 

,/' 

/ 
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/ 

5 6 B 10 12 14 16 
Vee-VOLTS 

'at I dB Gain Comllll!Dion 

Icc in mA VI. VCC in Volts 

ISO v 
125 

V 
./ 

/ 

./ 
.,. 

,/' SO 

25 
5 6 B 10 12 15 16 

Vee-VOLTS 

VSWR 

FREQUENCY - MHz 

Intercept Point 
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10 

65 

60 
-

~ 55 
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Ii: 45 ... 
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30 

25 

e 10 ... 
";'60 
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:!!: 50 
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:!!: 20 

~ \ I 2ND HARMONIC 

~ """"'- 'l... '/' ......... 

'--, ......... 
2ND ORDER lWO.TONE ...J 

3RO JROER lWO·TONE 
~ 

---
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FREQUENCY - MHz 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



Typical Automatic Test Data 

Vcc ·+12.0Vdc Vee · +15.0 Vdc 

ri'ta 1r,:;G! "'"' ;:.<I I; . rpca ,~ ,-,;op. .::Alii 
~I: '" ~, " ,,,. ,., .., .1'4. S 
~~. ,., ,., 2~ . a ,.,. ,., ,., B.O 
~. ,., ,., B.O ,... ,., ,., 2~ .~ 

~ 1;1 ~, " II '''. .. , '" 24 . 7 
200 . ,., .. , ~.;) ,... ,., ,., l!';;.2 .". .., ,., 2:\.2 =. .. , .., ~., 

~. ,., ,., 24 .1 ...,. .., ,., .n.! , ... ,., ,., i!4 . ~ .... .., ,. , " ., 
~. ,., ,. , B.O .... .., .. , ~.Z 
~. ,., ,., ~." .... ,., 1.';'- 2:1. 2 
,~. ,., , .. i!4. a ,,... '.' ,. , ., .. 
11.)0). ••• ,., Z4 .1 1100. ... 1. :- IN.'' 
IZ'». .. , ,., U.3 1200. 3 . .. ,., ZZ. " 

Linear S·Paramete rs Linear S'Parameters 

rna '" '" '; I~ ~, ~ 
,,, 

'" lO t.? :;ZZ 
~ ~, 11;", "'....::; In:: .~ 11;", ;~ oc "'" ~ '" .~ '" "" '" t1it.:; "" 
'''. .,. I. .. 1" . a7 ~l.4 . • 1Z ·3.;) ." .... ., ,.,. .,. 7. 1 17 .z::t ·Zl.3 ... ~.' . .. .... ,; , ... .,. ~.7 1·. 2) -t 7 .~ . M ...... ... ·u." , ... .,. 14.1 17.72 ....a ·.3 ... - S. l ... -22 . " -. .,. 2;).~ 17 . 33 -72.1 . M -) . 1 ." -37 . 1 ", . .,. U., la.z' -72.:: ... - I ii.;) ." -).)." .... . ,. 3 1. .. 17 . n' -n.:- ... - Ii! . ) ... -:iJ . 2 . ... .3:- n . '; 13.21 -~7. 7 ... -I~.I ... -'5-&.~ ,.,. .0> ~., 17.~ - 12~. 1 ... -101 .. 7 ." -.:..3.7 ,.. . . ~n ~. , 13 .;'::; · ' 22. , ... -U. 4 .Io!: -7.:1 . .:1 
~. ." 2 .. . 1 11 . :;~ - ISil .4 . M ,21. ';; ... .... , .... ." 2';.1 13 .;)) - I H.I . .. -n.7 ." -,.,.;t 
".. . " . •• 1:- . " - 1n' .4 ... ·2~.:- ." - 11 1.2 . ., . ." .., 17.n -17 .. . ;) ... - 3 1. 2 ... - 11 1. 3 .,.. ." -;?,;.:i 17.?] 1:1:1 . 01 ... - 3<. .2 ... · 1~2." .,. . .. H -2 1.2 13 . :);) IS"'. I ... -U.7 ." -I ..... ] ,.,. . " · 11 01 ... 17 . 74 12 .. . 4 ... -to'.';; ." 1';';. 1 ,., . .,. -HI3. , 13 . 27 127 .... ... _11.1 . .. I ~.a ,,.,. ." 171 . 3 1;' • • 1 ")] . 7 . " .... 3 .• . 1 .. 132.:'1 , ...... ." 1;-:\.' 1 7.~ n.' ... ...... .1 ." " I . , 

II '». ... 1l3. 2 1 .. . 30. "".4 ." -" • . 7 ,~ ~., 

12301 . . .. 1 "' . Z 13 . 00 23. I ." - 133 . ' ." ••• 1100 . ." 134.1 '0 .• ' S, . ... ... -35 .1 . 2'; 44. 2 
12'». . 5:- 100 . .. 1] .41 23 . 2 ... -1'17 . • ." &.i 
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WJ-RA76 
10 TO 500 MHz 
TO-8BI CASCADABLE AMPLIFIER 

• HIGH GAIN - THREE STAGES: 40.5 dB (TYP.) 
• LOW NO ISE : <;3.0 dB (TYP.) 
• HIGH OUTPUT LEVEL: 15 dBm (TYP.) 
• LOW VSWR: 1.3:1 (TYP.) 
• GOOD THIRD ORDER J.P.: +26 dBm (TYP.) 
• HIGH REVERSE ISOLATION : >50 dB (TYP.! 

Specifications * 

Characterist ics 
Guaranteed 

Typical 0" - sooe .540 
_ +850 c 

Frequency (Min.) 5-550 MHz 10-500 MHz 10-500 MH , 
Small Signal Gain (Min.) 40.5dB 38.5 dB 37.5d8 

Gain Flatness (Max.) ±O.6 dB ±O.9 dB ±1.2dB 

Noise Figure (Max.) 3.0 dB 3.8dB 4.3dB 

Power Output at 1 dB 
+15.0dBrn +13.3 dBm +12.3 dBm 

Compression IMin.! 

VSWR IMax.) Input/Output 1.3:1 1.8: \ 2.0 :1 

DC Current (Max.) at 15 Volts 81 rnA B5mA 87 mA 

"Meatyred in a SO-ohm SV5ICm at +15 Vdc Nomlnnl. 

1. TO-8 e is Iproer than nandDrd TO-8 packuge. [See oUll1ne d raw;ngl. 

Typical Intermodulation Performance at 25°C 
Second Order Harmonic Intercept Point ................. . . 42 dBm (Typ. 
Second Order Two Tone Intercept Point ..... . ............. 35 dBm (Typ.) 
Third Order Two Tone Intercept Point ....... • ....... . .... 26dBm (Typ.) 

Absolute Maximum Ratings 
Stora!lo Temperature . .. . .............. • .. . ... ...... _62GC to +125GC 
Maximum Case Temperature ................ ........ ......... 125°C 
Maximum DC Voltage . . . .... ' . '" .. _. _ . .•.. ..... .. +17 Volts 
Maximum Continuous RF Input Power ....... .. .....• ..... ... .. +6dBm 
Maximum Short Term Inpu t Powor 11 Minute Max.) .. _ . ••..... +100 Milliwalts 
Maximum Peak Power . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .. 0.5 Wall 

(3 lJscc Max.) 
"S" Series Burn· ln Temperature (Case) ... ..... .. ...••........... 125°C 

Weight approximately 3.0 grams (0. 1\ OZ.J 

378 

Outline Drawings 

RA76 

... 
"' I 

1 

",1\' ~"'SIO"S "A~ ''4 "lC"'S ,!.I ' lL' .... '(1151 
I OCt, 1)1 UMfS$ OlllEn'NISI: SJ'(C'F'tll 

CRA76 

0.1.1('1$10"5 ""t ". '-.ot[ 5 !'I'llIUtTtltSl 
.D '~t a'I/NUSS O't<IA'" H V"(C<OUO 

· WJ·CRA76 is standard 
WJ·AA76 installed in rn ini(llure SMA 
conooctQr housi nn and !JlIilr;mtced OVOI" 
Que to 5O"C temperature ranuc. 
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Typical Performance at 2 5 °C 

.. 
.1 1 Ir55 ' C 025' , 

" ., - -
f-15' C 

, , 
, 

~ 100 200 300 . 00 500 500 100 !Oa SIlO 
FR EOU ENCY. MH I 

Noise Figure 

C~0 r--'---r--'---r--'r--'---r--"""," 

~j+~II~1 +~I 1+.jtt1l~. 
... l .O~QO 200 laO .00 500 600 100 800 900 

fREOUEHCY · MH. 

Typical Automatic Test Data 

Va; " +15 Vdc 

U[GU£IICY VSWF vsw' '~IN 
~, ., , .. .. 

loll I.: ,., ll.1 I." I.: ••• -1.1 
:." I.: .. , 41. 1 

\t.te I.~ .. , '1 .-
~I." .. , .. , · I.~ 

II • . " •• • .. , .. . 1 
lot.n ••• ••• . .. ~ 
In.'' .. , .. , " .1 '''.18 .. , .. , ... , 
" •. u .. , ••• " .1 ua. 1t ••• .. ' ' 1. I 'iii." ••• ••• n.' 

linear S-Parameten 
''''U[.l(Y '" !ll 

Power Output

& 11.0 .we 
~ 16.Q 

g IS.o 
• oas' c 

, -

025' C, V . 

---
~. -

~ 

" n .O . , !.11 100 100 lOll _00 !lOO 600 
fREO UfNCY . UII. 

,., .... 
VSWR 

'" '" 10ft: "" '" M' ~, . '" ~, AA' .. , 
••• I.IU ·111 ••.• n '''1 ' .112 - In ,. ,2' -I~' , .. t.llel ." lee. u~ ... , e.u~ ... 0. 2" ." ~.O ' .oe l -". 1 1':. lt~ ' 1:0 e ... ~ " o. 1 ~2 ." If.e ' .In -let Iil.n, - 111 '.Iet -IU •. n~ l'l 

~~ .. ,. "1 .n 11'.:~1 '" t,'~l ." .. ti .. ,~. 

I ii.' a.H· .. " 1 1 ' .~ 1; ". '.101 -" ,.," .,;, 
in .• ' ."1 -II I "'.6" .. ..tel ... .... ; '" It •.• a ... • -". 117.": " 1." 1 ". '.'Il ." ••••• I ."S -I" "I.n· -te •••• 1 ." .. ,., In 
:n.' I.'" ••• ", .... ." '.eel . ., '. In '!Of 
Cli.' ..... ~ Ill.'" -I:' .... : . ., ... , . I'~ 
:I~.O '.'ll . " ,. ..... - I n .... : ., ' .'K " 

Vee " +12 Vdc Vee " +5 Vdc 
"[O\)(~~y v~ ~' ~" t~ l~ ·.[O\!( .. n ~ .. Y5. O 

~, '" "" " ""= .,. ... 
1.18 I .• ~. , I; . • I.U •• • l.~ l." .. , ••• u. ) :.0' ... • •• '.Ie ••• • •• '1. T ,.u .., ... 

Ie." ••• • •• .e.7 ".N ••• ••• ,. ... ••• • •• • ••• ".oe ... ••• lei." ••• ' .1 ·t.' lIe.N .. ; ••• 1ft." •• • '.' · t.1 ~ ... " .. , ••• '''.tf .. , '.1 •••• lU •• a . .. .. , ...... .., '.l .•. ~ ...... ... • •• :" .H I. : .. ~ .,., ~ .... e ••• .., ...... ••• . ., ".1 U'.e, 1.: ••• , ..... .., ••• 1'. 1 'n. n ••• • •• 
Linear S-Parameters linear S-Parameters 
f U W ( O<V '" '" '" '" <o[GU(WCV ." M' ~ '"' ~, ."" - M' - -~, ~, AA' M' 

••• '.It: -II) 10 . In -I:) •. • n " '. " 2 -12 ' L> 1.llS -" , .. '.11' ·n tI. " .. -I " I.UI ." I. a~ ". l.t '.I ~ .,. 
••• ..... _ Il' 11'.'(0: -I'~ '.tU ." i.ll' ." ~.I I. ell ... 
It.' '.1" -". Itt. I ' · -I" •.• u ." •. eu ... It.1 •. au ·n " .. t.'" - 171 119.·H '" '.tl2 .,. t.") .. ".1 ·.eu ... 

III.' ... ~. - I " ",,," ". ..nl .,. ' .o.a - 111 loe .• '.on ." U ••• I.'" -lor 111. ' ~' " e .• u '" '.16: - i6' :!~'.G 0.11' ... 
III .• '.091 - 1'3 n.". " '.IU .. l .e' ll ' 110 loe .O o. '" -In 
, 10.0 I. Ie, -In 101.1>' ." '.IIZ I', e . u~ -" I . o~., G.I" -". "e.' t.'" . " IU.lll ." '.112 ... ' .In ." '00.' O.I~~ -I" " .. ~ •. • u .. .ot.ll~ - .lZ ••• U .. e.I~' ." nt .• ~. !l1 -1>' 
,,~.~ f.'" ." ". ". - I n •.• n ." e. ,,~ .. ~Cf.t ~. II~ ". 

Intercept Point 

." • fINO HAR MONICI I 

]" 
., :::-.. 2':0 ORD£R I--

ROfA . 
- I : ~ --+ -r-- - 1--

IDO 100 lOa 400 SOO 600 100 800 900 
f~EOUE ljCY . ~'H. 

Reverse Isolation 

~ 

~ I 
• 

I I 
• 0 

" 5 
0 

" • • • > ., 
" ,Ol • • 

~~Iri 
U 

n., 
J •• , 
1 • • , U., 
3i. , 
1{.2 
J'.' 
l~.' 
• •• 1 
3' .' 
Jl.7 
n.: 

~2 ' 

"" .< 
" .:;11 -I" 
:'. 1·' -to. 
" .. " -p, 
H. l li -l" 
U.'o· l .~ 
u.eo< ". ' ~.51' " : , . ~'I " ". 10< -" ~:.!( I ." _ •• (II · tol . ~. ~:" " . 

I I I~ 
,Ol ]Ol 'Ol ,Ol '" fREOUENCY . MHI 

'" "~ 
1.ln 
•• U~ 
'.Ul 
e.n~ 
'.Ul 
..U:! ..... 
'.n~ e.u. 
::m ••••• 

'"' ." 
" ." 
" -,~t 

" • 
-I" ." ." -" -IO~ 

•• 11' -,,
• . 1» '!i 
•• hl! :-5 
~.o~t ~. ... ~. -, . 
'.0': -liMO '.0" - 111 a.on -,.) 
O . II ~ '15~ 
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WJ-RA89 
5TO 500 MHz 
TO-8B' CASCADABLE AMPLIFIER 

• HIGH GAIN - TWO STAGES: 
26.5 dS (TYP. i 

• HIGH OUTPUT POWER ; 
<;21.5 dSm (TYP.i 

• HIGH THIRD·ORDER INTE RCEPT 
POINT : 35 dBm (TYP.i 

• NEW SIZE : TO-SS' 

Spe cifications * 

Characteristics 

Frequency (M in'! 

Small S ignal Gain (Min.) 

Gain Flatness (MaK. ) 

Noise Figure (Max.) 

Power Output at 1 dB 
Co mpression (Min.) 

Vcc= +15V 
Vcc=- +12 V 

VSWR tMax.llnput/Output 

DC Current at 12 Volts 
DC Current at 15 Volts 

Typical 

3 - 700 MHl 

26.5 dB 

±O.2 dB 

3.7 dB 

>- 21.5 dBm 
~ 19.5dBm 

1.5:1 

102 mA 
130 rnA 

'Meawrnd in ilSO·ohm ws \em at +15 Vdc Nominal . 

Guaranteed 
0° _ SO°C _54° C _ +8SoC 

5-500MHz 5-500MHz 

25.5 dB 25.0 dB 

±O.7 dB ±1.0 dB 

4.5dB 5.0 dS 

20.5 dBrn 20.0 dBrn 
19.0dBm 18.0 dBm 

1.8: I 2.0: \ 

10BmA 11 1 rnA 
136mA 139 filA 

NOles: ' I . TO-se is lorger than standard TO-8 package. (See oUlline drol'l ing), 

Typical Intennodulation Perfonnance at 25° C 
Second Order Harmonic IP .... . ........ . .... . ...... > 65.0 dBm (Typ .) 

Second Order Two Tone IP . .. . ...... . .......... . . .. > 55.0 clBm (Typ.) 

Third Order Two To ne IP . _ ..... _ ... . .. •• ..••. _ .... 

Absolute Maximum Ratings 

> 35.0 dBm (Typ.) 

Storage Temperature . .. 

Maximum Case Tempera ture 

Max imum DC Voltage _ . . 

Maximum Co ntinuous RF Input Power . 

. .. _62°e to + 125"e 

. . .. . . . lOoDe 
..... ... . +17 Volt~ 

13dBm 

Maximum Short Term RF Input Power (1 Minute Max.! . . .. .. . 50 MiIliw3ttS 

Maximum Peak Power .. . . . . . . . . . . . . . . . . . 0.5 Watt 
(3 ~scc M<lx.1 

. ........ 100°C "S" Series Burn-In Tem perature (Case) . .... , ... . 

Weight approximately 3.0 ununs /0.11 oz,) 

380 

Outline Drawings 

RAB9 

f , 

w, 1' 

/ 
I 

DI,,[I,~IQJiS ;'R! II> " . el<ES 1" ' ~Uy. ~rUl$.l 
~.0CY.0 till u/IL{~OT~( WNISIO 9(;lf l £0 

CRAB9 

IIIp}'l'15IOliS . Rl "I " IQl15 I~IL~II~ L TlRS! 
, D'~ 1;l8J UlI U l-SD T" I'IVi'5.{ ~{CI"U~ 

W,C._.L ...... _ .'_ ... _R_· ... "'~ ,.. ............ ... _. __ ... c .. ~O __ , .... ~:.. __ l·A· ....... '-. 

NOTE : AA89 :lmpl i l illr is in film TO·8a 
1)l1C~:l!l1l which is $11 01111 .,. larger Ihan standard 
TO·a OU l line 
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Typical Performance at 25°C 

Gain 

• :} I f"f'j • 
< 

" 0 

" '" 'OO 100 <0' SOO 6" '" FRfQUEUCY . J.tHI 

" !r+d5"C V~I · " ' S Vd, , 
z - -- - - -:-I-. . ~ 16 

" " 
. SS· CIJ 

t85' c
17 

'" '00 la, 500 6" '"' fREQUENCY· MHI 

Noise Figu re 

• • S 
w 

EI 14 '''''' 
I j 

• , 
0 

" 1 
w ."",=r I " 0 
z 

" ,oa '" 100 '"' soa 
FREOUENCY. MHI 

Typical Automatic Test Data 

VCC = +12 Vdc 

f~~(l v'"' Vi:IR ';;;\1:1 
~ t;t 00. " 

,~. ,., '. J 2 ... 2 
,~. 1. 2 '" ;>~ .~ =. ,., '. J 2 ... 2 
.,,'!;]. ,., I . .. e~ . J ,.,. '" I.? n .' 
~. 1. ·1 ,. , Z~.:J 

linear S·Parameters 

r~[a '" >-2 1 lIZ 
:'1:: : ~'l.~ iIl l~ f~"~ i\1~~ !~1~ 

,~ . . ~ 114 . 3 ~.l "';) -;> ... 3 • ;)2 = . .;)~ 1';'3 . <- 2;). - - -:H.~ , ." 
~. ." 1";3.~ 2.l . T ~"..,.;) ... =. . " - I~~ .;) l;) .I ~ ~ I;)~. I . ." ,.,. .~ - I ;);) . "; n. Ol - I::la." . ~ 
~, .1 ';' - 1:Y...a 1'l'. 4S - 10>3 . 2 ." 

Power Output· 
, 
• " rc---ccc--,----,r----r----, t:LPf9 __ ·-'·":-V~--,L_J....I _,--I ----,j 
~ 1(1 100 200 Jatl 400 500 

.. 
• , 

1 

~" 

fREQUEIICY - MH; 

."J, "- Vee,· ~15 Vdt 

• • +8S
o
C, - - 1 --

~-c , 
1--- .- .:'jl ' - . 

, -' _. • 
~ 

" '" '00 100 '"' '"' 50' 20. 
FREOUENCY - MH. 

VSWR 

" ~UTFui""",\ l/
l
lPUT Vee ~ "2Vd~ 

S I 

+ -1--'1: - ~"' - 4 -, 
10 100 200 300 400 !JOO 600 100 

FREOUENCY - MH: 

, , 
INPUT \ 

Vee ' '15 Vdl 

S I ' 

.--, ------ --~JIPUI 
10 100 200 300 400 Soo 600 100 

f ilEQUfNCY •• "'H. 

Vec = +15 Vde 

n';::,' ":':0;> 1,,"1F i:oll;1 
,~ 1lI "" " 
,~ . ,., I. ., ;: .... \ 
2.),') . 1. (1- ,., 2':'.:; ,.,. '" I. " .~.r. . ·1 
·'J3. ". I. :> 2':'.~ 
~. ,., I. .. 2 .. . 1 
,;,00 . '. J I . .. ~" .I 

Linear S'Parameters 

~, ~w '" ;\;.~ r~"\.'. .-.:!: all:: ;~'" iIIm 

'" .I ~ ~ l~." ," . ... Iw • .! ,., . 1'; -4.<". 0 ,~ . . ;) ~ I ~ . "; 

'" .P -;: .;) , ... .~ I ~~.I ., .2-i: --'. ' ,,,. ." 1-1. 3 

-." .~ -'';. 'S ,., . . OJ . ~) . ~ .... ~ . l~ -I I::. " ~,'!;] . ." - 1,)1.':' 

Intercept Point 

• • 
• 1 

• • , 
~ 6 
z • 

• 

I V,, " ' 12VdC 

...... r 2N [) HARMDNIC 

'\ ...... ~ 
'- :WOOROER ....... ~ 5 

5 4 

" • 
D _ m(l.ToNE, 

• 
'\'" JRO ORDER mO·TONE • 

~ 

" , 
" '00 ,GO 100 '00 

fREQUENCY· MHI 

soo 

so ,--,-_" _,-,----,:;-:== 
2ND HARMONIC Vc: · -15 Vd ~ 

~ 60 I'--t-i"c-i;::=j:::--::l;--j-- l ~ I 

[~ L-+--t--p=~~~~ 
<-> ["' 2NO ORDER 

::; 3AC ORDER mO. TmIE mO·TONE 

~"~P=E]. 
30 \---+.-

HI 100 200 lOil 400 500 600 

FREOUEIKY. MH. 

~, ~ I .! 52<1 
M.~ ,'Ill.:: "" ;,: ,~ ai1oo~ ;'\I~~ 

2.l. " -2~ . 3 . ." .1. 2 ." '1·'.4 
2L2~ -:i l. 2 ." l?' . 1'; --l;!' .2 
~;) . a? · ·a. . .." Z • ., ." -w.':' 
Z,'J . ~l - I')?·' . ." ~~ . I • Z";) ''''-.,) 
2;). 1:' ,]3'; .4 .U -l.~ . U -.). 
~;). I I - I ':''!! • .,. . ." ~'1 . "; ." '\ 11. 3 
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WJ-RA89-1 
10 TO 500 MHz 
TO-SB CASCADABLE AMPUFIER 

• HIGH GAIN-TWO STAGES : 30 dB (TYP.) 
• HI GH OUTPUT POWER : 21.5 dBm (TYP.) 
• HI GH TH IRD ORDER I.P.: +36 dBm (TYP.) 
• LOW NOISE: 3.2 dB (TYP.) 
• LOW VSWR : <1 .5:1 (TYP.) 
• NEW SIZ E: TO·SB' 
• WID E POWER SU PPLY RANGE: 5- 15 VOLTS 

S p e cifi c atio ns '* 

Characteristics 
Guaranteed 

Typical 
0" - SO"C _54° C _ +850 C 

Frequ ency (Min.) 5-600 MHz 10-500 MHz 10·500 MHz 

Small Signal Gain (Min. ) 30.0 dB 29.0 dB 28.0 dB 

Gain Flatness (Max. ) ±0.3 dB :1:0.7 dB ±1.0 dB 

Noise Figure (Max. ) 
+15V 3.2 dB 4.SdB 5.0 dB 
+12V 2.7 dB 4.0 dB 4.5 dB 

Power Output at 1 dB 
Compression IMin.) 

+15V 21 .5 dBm 20.0 dBm 20.0 dam 
+ 12V 18.5 dam 18.0 dBm 17.0 dBm 

VSWR (Max. ) Input/Ou tput < 1.5: 1 I .B: l 2.0: 1 

DC Current (Max.) at 
15V 130 rnA 137 rnA 140 rnA 
12V 102 rnA 108 mA 111 rnA 

· Measured In • SO-ahm .Yltem at +1 5 Vdc NomJnal. 
NO les: ' ,. TO-8B II lalll' r than stal'ldl rd TO-8 pac:kagt. (See outl ine drawIng). 

Ty p ical Inter modulation Perfor mance at 2SD C 
Second Order Harmonic Intercept Poin t . .. . . . ..... . .. . . . . >57 d Bm {Typ. ) 
Second Order Two Tone Intercept Point . . . .. , ..• . ..... , •. >50 dBm {TYP. ) 
Third Order Two Tone Intercept Point . . ........ . .... . . ... 36 d8m (Typ.) 

Absolute Maximum Ratings ( a t +15Vdc ) 
Stofege Temperatu re . ...........• . ... . .... . . .. ..... _62°C to +125° C 
Maximum Cae Temperatu re . . .... .. . ...... , . . ...... , ..•. • ... 100°C 
Maximum OCVohage . . .... . .•...... . . , ...... , .•. " ... ,. 17VoIIs 
Maximum Continuous RF Power ... . . . .... • .... . . . ... • ...... . 13 dBm 
Max imum Short Term RF Input Power (, Minute Max. ) ....•. . .. 50 Mil liwatts 
Max imu m Peak Power. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.5 Watt 

(3 lJ.sec Max.) 
"S" ~eries Bu rn-In Temperature (casa) .. . • . .. ... • •• •• _ .. . .. . ... . 100°C 

Weight approximately 3.0 grams (0.1 1 oz.) 
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Outline Drawings 

RA89-1 

DI .. [NSIONS ... RE IN l"eMU 1""LLI .. nERS, 
• • !XIS 1.lll UNL£S.'l DTME"WlSE SPECIF IEO 

CRAB9-' 

O .... tuslON$ ... Rf IN INCHLS t"'LL I"'ETtRS! 
• •• 11 ' !.lIl UNU~OI"(RWln Sl'fCOf 1[0 
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Typical Performance at 2S"C 

Gain 

• • · 
" , 

, JO 
< 0" 

V,t ~ ·'~Vdt '2SoC, 

~ c -,... ---
! ' . 

·as·c- - S,I' C ~ 

" 10 1110 200 laO 400 sao 600 

fREQUENCY· MH, 

~ "f"-·'''· 
~ ::[rr lEW 

10 100 200 

Noise Figure 

• 

• • 

300 400 

fREOUENCY _ MHI 

I I I ~ 
lOO 400 500 600 

fREO UfIlCY - Mill 

~ ',''' '''''"' I I I I I ~ : - 1 1 
~ 10 100 <100 300 (00 soa 600 
z 

fR EO UE NCY. ~'H, 

60. 

Power Output· 

.Ii 
':' 23 

~ 22 
• g 21 
• 
~ 20 

Vct· ·'5V~ 'l!tC;. • ..... . _ 1.-
,----1--- -, '85' C 

~ ~ ·55·C I ...... F" -
12 10 100 200 300 400 500 500 700 

fREQUENCY . M,II 

, 

i :: IL-'" ".':-1" '"':,:-i -=1---::1 :-::1,:--:,::-,1 I 
ffi 10 100 200 300 400 r.oo 600 

~ 

'" 
~ 
~ u.s 

;; 
c 
a: 12.5 

~ 
1.5 

FREOUHICY · Mil, 

t · 100 MH. 

,/" 

/ 
• • " \/«. \/g'U 

' u I dB 61i" c"m?! •• ilD" 

V 

" 

..---

" " 

VSWR 

a: 2.5: , 
~ 2.0 .1 

~ 1.5' 1 , ,-

·5C' C ' IS' C 

II I 
' . :"';j.a~· .-= 1.0:1 C 

10 U)O 200 300 400 500 600 
FREQUENCY. MHI 

10 100 lOa 300 400 500 600 

FREOUENCY · I~ H, 

Intercept Po int 

.I " · " · z 
~ 60 

5 ~ 
u · " ~ J • 

• " 
" 5 

< ' " , 
5 

5 

I 
r- 2NO HAAMQIIIC 

\.. 3NO OAO(R n\'O·TQNE 
3R O ORDER T\';O·TQNE k-

10 lOa 100 300 400 500 600 

FREQUENCY. MH. 

./' 
,/ 

V 

./ 
V 

• • • " " " " 
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Typical Automatic Test Data 

Vee = +15 Vdc 

FHOI!WCI V>~F "SII" '~I " 
"~: '" w. " 
~ . 0 I. " " . ~,. 

I O. ~ ,,' , ,. 30. I 
5C.~ ,, ' " . 30 . ! 
I~~.~ , " " . 30 . I 
~OO.O I. ~ I. " 30. ! 
:;00. 0 1. < I. ~ JO. l 
.~".O 1. 1" ,,' ~e.: 
'~~.~ ! .' ... ~~ . 8 .e •. ~ !. ~ I.' 2'1. J 

Linear S-Parameters 

fHW£~C V '" ~ ~I $ 1 ~ ~n 
HH~ M~~ '~, MAr. 0< M"~ ~'" AA' A '.~ 

'" e. I:;' 1 ~l 11.~7 " a .~1 • C.I!< " 10.0 O.lo!' 1;5 3 1. ~~ • 0 .01 , 0. U~~ " '0.0 e.l17 t l ' 1 1. ~J .,. a.e] .. ~.O?' " 

]~o .o e. tl"9 - 171 Jl.a, .," 0.\11 ., 0.0.& ." <~o. o e.IO? - tI e n .t '; .<0 0.e1 •• O.IO~ - ; ~ 

100. 0 c.e~3 _I l ' n. o;:- ·n 0.el ., e .1 ~1 ." <00.0 0. '11 -1 46 ll . q J - I l" 0.01 •• C.l.t - 116 
,ao.a 8. IH -Ill l l.0~ - I~e O . ~1 ." \I.I U - 101 
'0~.~ a.a~ -I n ~j" . l a '" C.lI -~ .. e . ~ll -il~ 
7~~ . Q l.361 -: . ~ 1£. !"j :n 0.l~ · n e .'! ~9 ". 

Vee " +12 Vdc 

r.(g~£I, e·, VSI:~ YS~F G~ 1I1 
r_: 11> , .. " 
:-.0 :. ; ,, ' ~, ' 

le.a I.l I. < n. ~ 

~0 . 0 1.2 I. ~ H. i 
le~.~ l.~ t.~ .,. e 
200. 0 I. :> :. ~ ':!j. t 
)~O.~ ,, ' ... 2g . 9 
. oa .0 ,,' .. , <~.8 

'8~.~ I. ' j.~ H . 5 
~00.a 1. 8" :.~ ~8. , 

Linear S·ParameteT1 

F~EOUEnc·.· '" H I $ Il "s2~ 

'"' '" ~!lG l'I'iC '"' "~r. ""G ," A"G 

". c. !.:~ ". l0 . ~~ '" ~.el , c . 1. ~ ~2 
10.a l.: 11 II ' ;~ . to , ~.~1 , e_ c~ ~ ., 
~~.~ l .I ~6 , .. la." ." ~.~1 ., ~ . \ln · 00 

I Q0. ~ ~. I Q~ -: r. ·la. ~; -;~ 0.01 .. ~ . Il?l -)r 
no.~ *.f'~ -17 1 )1.8. -~ I ~. Ol ., ~ . 1 1 0 -;0 
lM.e a. 8" - :~ ) )1 . 42 ." e.~: •• ~ . 151 ·n 
· oe.o ".I~' -Il' 11).7$ -tar ~.OI ., 0.1eG _Il' 
'00.0 O.ln - 121 ~. ~ . - 1~~ o. al ." Q. 217 - 138 
(eo.o o. 2~. -IH 2 ' . 1U 1.~ e.1I1 ." 8 . 1.~ - 1'9 
ICO.C 0 . '1' -] " ~ o . 9ij 12. 0 . 0< ·n ~.-'56 '" 
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APPLICATION 
INFORMATION 
FOR THIN FILM 
CASCADABLE 
AMPLIFIERS 

INSIDE THE TO·S AMPLIF IER; 
BASIC CIRCU IT CONCEPTS 

Th is discussion covers the basic c ircuil 
concept behind the cascaclable ampl i ficr 
and details some of the tech niQUes Iha\ 
are used to main;ain hardware stability 
in the application of the urlilS. The 
fundamenlill common denominator to 
most broadband cascadablc amplifiers 
is collector·te·base, shunt-resistive feed· 
back and series-emitter resistive foed
back, as shown in Figure 1. There Clre 
some react ive feedback methods that 
have been employed both in combina
tion with and without resis tive feedback 
10 reduce the degradation that the resis
tive feedbock has on the noise figure. 
However, Ihe considera tion of Ihese 
deSign schemes is beyond the scope of 
Ihis article. 

" 

'" '. " 

,,~ ". 

Fig. 1 - Rasinive Foedback. 

The typical transducers used in the 
TO·S·s are micro'llave bipol ar transis tors 
which have a nominal 6 dB/octave gain 
slope. as shown in Figure 2. The ampli· 
fier gain cu N C can be flauened using 
pure. resistive feedback wilt1 no reactive 
elements up 10 a frequency where the 
open loop gain is approximately 10 dB 
greater than the c losed loop gain. Then. 
react ive elements must be used to pro· 
vide input and outpu t match and to 

"galn·peak" the amplifier to oblain the 
highest gain bandwidth product. A 
typical RF circuit excluding DC biasing . 
coupli ng . and bypass capacitors is 
shown in Figure 3. The parasitic ele· 
ments. such as header capacitance and 

bond~vir(! inductance. ;Ire absorbed into 
the circuit clements. 1\1111nual computer 
optimization is ~sed on a spcci,Jl ly 
developed W·J computer program that 
is spec;ificaJly designed ror analyzing 
cascadal) le ampl i lier circui IS. 

t 
6 ,18!OCT .WE ~lOP[ 

., 
I 

IO dD 

'1 I I ~ · ·'· r--- IIESISTlvE -+- IlE$tSllvE' IlEACTI'<e ~ 

fR(OUENCV --... 

IDI'O~ DAND 

Fill. 2 - Open Loop Versus Closed Loop Gain. 

REACTIVE SHutn 
UROflOBANOING f EEDBflCK 

REAC TI VE I OUTPUT 
8ROtlDliANOI llG 1 MA TCl-H:/G 

I/JPUI , //-T-~~"'-J.-,,~ 
1.' fllCH IrIG r 01: 

UE,\CTlVE OUTI'\I1 

do:' l 7 UnOA09AtlOING 7 M.\TCHIlIG INPuT . ....... .... 

7 MATCIUNG \ 

SEIIIES 
fEEDII;'CI< 

Fig. 3 - Ty pical R F Circuil. 
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This program uses conventional 
matrix techniques to treat each circuit 
element and uses fixed topology. Single
stage gain typically runs from 6 to 25 
dB, with Re ranging from 20 to 0 ohms 
and Rf ranging from 150 to 1000 
ohms, as illustrated in Figure 4. For 
low noise circuits, Re usually goes to 
zero, since the transistor is normally 
biased for less than 10 mA collector 
current and the internal Re, which can 
be approximately by .026/1c, acts as 
sufficient emitter feedback. The curves 
in Figure 5 show the gain, the input 
and output impedance as a function of 
Re with a fixed Rt. Re is fixed and Rt 
varied in Figure 6, which shows the 
inverse gain relationship between these 
two resistors. I t is this property of the 
microwave bipolar transistor that allows 
various gain options to be realized. For 
a fixed value of Re, to obtain as close to 
a 50-ohm input and output impedance 

Rf 

~ 

0-- ~ 

R. 

SINGLE STAGE 
GAl N R" RANG E Rf RANG E 

6 TO 2S dB 20 TO 0 OHMS 1 so TO 1000 OHMS 

Fig. 4 - Two-port Topology. 

as possible, a certain value of Rt which 
will dictate the gain is required. For 
higher gain, a lower value of Re is 
chosen, which requires an increase in 
the value of Rt. The gain that can be 
obtained at the top of the band is 
typically within 2 dB of the transducer's 
open-loop gain. To obtain mMe than 
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8 12 16 
R.OHMS 

Fig. 5 - Gain and Impedance. 

this gain from the device usually results 
in both lack of unconditional stability 
and increased input VSWR. 

120.....--=-.....,.".==--..". 
<II 110 Ro· 10 OHMS 

:l; 100 R INPUT 
S 90 GAIN 
160 
~ 70 
ZIiO 
;!;SO 
~ 40 
! 30 R OUTPUT 2 

20'00 200 300 400 SOD 600 
RfOHMS 

Fig. 6 - Gain and Impedance Versus 
Collector-base Resistance. 

Noise-Figure Degradation 

For a rough first approximation of the 
quantitative degradation in noise figure 
that the resistive feedback elements 
cause, the following derivations may be 
used. The approximation excludes the 
actual transistor and its noise properties 
from the analysis. This contributes to 
the degree .of accuracy of the approxima
tion; but, its purpose is to obtain, by 
simple calculation, what degradation 
can be expected. This type of approxi
mation is particularly useful when it is 
desired to determine the influence of 
changing the feedback elements on 
noise figure to obtain different gain 
levels. 

When the gain of the bipolar transis
tor is significantly reduced by feedback, 
its open loop noise characteristics 
change such that the amplifier does not 
respond as readily to changes in source 
impedance. The transistor will generally 
operate better when essentially matched 
to its input impedance. As discussed 
earlier, the cascadable amplifier must 
have close to a 50-ohm input and out
put impedance. For the purpose of the 
following analysis it will be assumed 
that the input and output impedance is 
50 ohms. 

i~ 

Fig. 7 - Noise Figure Degradation. 

The equivalent circuit for the transis
tor circuit in Fiqure 7 can be changed to 
that shown in Figure 8 for determining 
the resistive losses caused by the feed
back elements. I n effect, the emitter 
feedback resistor, Re, can be considered 
a loss element in series with Rl, the 
effective input resistance of the transis
tor. The emitter resistor can be treated 
as a voltage-dividing element where the 
signal-ta-noise ratio is increased by this 
voltage division. 

i l VI -
'3~ Rf i2 ~ R. 

~ R, v2 , 
ROUI RL RI 

Fig. 8 - Equivalent Circuit for Noise Figure 
Degradation. 

Letting Zin = Rout = R L = 50 ohms 
and solving for Rl, 

R =(Rf+ 25150_ R (1) 
, Rt - 25 e 

The input power to the network when 
Zin = 50 ohms is 5Oi2 • The power 
delivered to R, is R, li2 12

• Taking the 
ratio of delivered power to input power 
yields: 

. R, (2)2 
Power ratio - 5001 )1 (2) 

Using current division, and solving for 
i2, gives: 

i, (Rt + 25) 
Rt+25+Re+R, 

Substituting equation 3 into equation 
2 yields: 

Power ratio = 10 log 
(Rt+25)2 R, 

(3) 

5O(Rt+25+Re+Rl)2 
(4) 

For an amplifier with an Re of 12 ohms 
and Rt of 240 ohms, the degradation of 
the noise figure calculates to 1.85 dB. 
At the other end of the scale a low noise 
amplifier might have an Rt of 400 ohms 
and an Re of zero ohms, from which 
only 0.54-dB degradation is calculated. 

Empirical data show that using equa
tions 1 and 4 can be made slightly more 
accurate by adding a correction factor 
of 0 dB for a 20-dB or higher gain stage 
and 0.5 dB for a 7.5-dB gain stage, with 
linear interpolation in between. 
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Output Power 

The output power of the TO-8 feedback 
amplifier is a direct function of the 
collector current_ The great majority of 
cascadable amplifiers use direct capaci
tively coupled outputs, i.e_, circuits 
without impedance transforming devices 
and, as a result, are voltage limited. 
Nonsymmetrical clipping occurs on the 
cutoff portion of the AC swing, as 
shown in Figure 9. The steep AC load 
line is a result of the direct coupling to 
the 50 ohm load impedance. For greater 
output power at a given collector cur
rent, the equivalent AC load impedance 
must be raised. This reduces the slope 
of the AC load line, thereby providing 
greater AC swing in the cutoff part of 
the cycle. This effect can be observed 
by comparing Vp to Vp in Figure 9. 

For wideband operation and good 
impedance matching, it is generally not 
practical to use a transforming device, 
except for the VHF and lower UFH fre
quency ranges. The WJ-PA2 A87 series, 
A81/A82 series and the A67 series use 
autoformers in the collector circuit for 
higher and more efficient output power, 
but are limited to below 800 MHz 
operation. Because of the sensitivity of 
the output power to the AC load line, 

the voltage limiting is a direct function 
of the load impedance. Higher than 50 
ohms for the load will result in greater 
than the nominal output power, and 
lower than 50 ohms will reduce the 
available output power. 

DC Biasing 

Depending on A F requirements and cost 
considerations, several schemes are used 
to provide the DC biasing in the cascad
able amplifiers. In the low·cost scheme 
shown in Figure 10, the collector feed
back resistor serves the dual purpose of 
providing base bias and cOllector-to-base 
shunt feedback. This approach is used in 
TO-5 packages and is represented by the 
W-J EA series, such as the EA2 amplifier. 
Compromised performance results be
cause the ultra-small size does not allow 
input or output matching. The unit 
operates essentially with resistive match
ing, except that a series peaking inductor 
is used in the collector line. In addition, 
the value of A I is typically less than 
150 ohms, which causes substantial 
noise figure degradation because the 
value of Af must be chosen to set the 
gain and provide a reasonable input and 
output match. This requires that A I 

701~-------------------------------------------------' 

16 

Fig. 9 - AC Output Power Swing. 

- -
Fig. 10 - Low-cost Bias: Compromised 
Performance. 

have a low enough value to enable it to 
pass the excess bleeder current. Since 
the compromised performance of the 
circuit shown in Figure 10 has no A3. 
in comparison to the circuit shown in 
Figure 11, the voltage at the base will 
be low, which also necessitates that 
RI be low. In order to reduce the cur
rent flow, VeE is set low, thereby 
reducing the maximum available gain in 
this type of design. 

The passive bias circuit shown in 
Figure 11 overcomes noise figure and 
gain problems by using a separate Af 
resistor and an emitter resistor to pro
vide both DC feedback for temperature 
stability and to raise the voltage level at 
the base so that A I can be larger in 
value. The parallel combination of A I 
and A2 provide a minimum amount of 
shunting and its accompanying noise 
figure increase and gain reduction. 

A third scheme uses a PNP low fre
quency transistor to bias the R F tran-

Figure '- Passive Bias: Full Performance. 
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Fig. 12 - AC:liv8 Bi.s: Full Performance. 

sis tor, as shown in Figure 12. This 
approach virtually eliminates base 
shunting and, in addition. does no t have 
an element in the emi tter circuit which 
minimizes degeneration because of 
addi tional parasitic inductance In the 
emitter leg. This circuit is tempera ture
stable because if Ie in the RF transistor 
goes up, the voltiJ{j(! across the sense 
resistor, R(j. will (10 up, causing VUE 
across 02 to go down. This action 
reduces the base drive to 0 1, causing 
Ie 10 go down. When Ad is less than 
'.Iboul3oo ohms, it is usual ly neccs:>ary 
10 InClude 03 to track the base-emiuor 
voltage o f 02 over temperature as the 
differential voltages on Ad can become 
comparable in magnitude to the normal 
base-em iller voltage change that occurs 
as a funct ion o f temperature. 

The circu i l o f Figure 13 is used for 
the higher·Jevel cascadable ampli fiers, 
which differ from the type shown in 
Figure 12 by the addition of an RF 

" '. 
0, 

'- II ~ CHOKE 

'-
J -

o-j I-<> 

'. 

Fig. 13 - Linellr Power Amplifier: AClivl! 
BillS. 
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choke. The choko does not l imit current, 
and for higher·level uni ts. particularly 
if it is not desired 10 raise Va: above 15 
volts, it does not shunt the ou tpu t and 
ilbsorb RF power. Most W-J amplifiers 
that provide +13 dBm or gronter output 
power util ize an RF choke for power 
supply decoupfing. 

One mothod o f providing bias for 
{\'/o cascaded RF stages in a single TO·8 
is dcmonstratt.'d in Figure Ill. Here, the 
act ive bias circuit of Figure 12 is ex
panded to provide bias from a single 
transistor for both RF transistors. The 
limitation of th is circuit is that the col· 
lector current o f each RF tmnsistor 
(Ql and 021 must be close enough in 
value so that each transis to r will receive 
its p roportionate amount of correcting 
cu rrents from 03 when (h(l ci rcui l is 
opera ted over wide ternpcrnlllre ranges. 

r 0 summarize these bias schemes, 
the circuit in Figure 10 is used where 
minimum cost and size are the domi· 
nan t factors. The circui t in Figure 11 is 
used where higher performance is 
desired, but Ihe frequency o f operation 
is usually limited 10 500 MH7 or below. 
The circuit w ill be less sensitive to sub· 
band oscillators (see sect lor' on sub-b;md 
osc illations), since no ac tive device is 
used in the bias circuit. 

The bias circui t shown in Figure '12 is 
not frequency· limited, and o ffers the 
maximum gain obtainable from the AF 
transistor. The circui t of Figu re 13 is 
used \'.'here it is desired to obtain higher 
power than possible from the circuit o f 
Figure 12. The circu it o f Figure 14 
minimizes lhe afca required for high 
performance npplications when two 
stages in a single TO·8 package are used. 

". 
? 

0, 

J -

0-11 0 -

Fig. 14 _ Two-staOI! AClivll Bia$. 

Performance Pal'ameters 
Cascading Rules 

The wide sclec lion of amp li fiers com· 
bined with lhe WJ-G I gain conll'ol mod· 
ule, offers ex tensive flex ibility in 
achieving any desired gain, frequency , 
noise figure, VSWR and power output 

The following sect ions give OJ ff]l," 

simple rules to use when cascading 
these ampl ifiers. 

Gain 

The typical cascaded gain will be the 
sum of the individual unit typical gains. 
The overall gain specification should nOI 
exceed the sum o f the minimum gains as 
specified for each unit. The cascaded 
gain of tho A 15, A 17 and PA 10 shown 
In Figure 15. An overall gain o f 37 tOA 
dB is ach iovnd from \0·1000 MHz. 

Gain Flatnl!S5 

Each cnscadable amplifier is flat across 
its respective band to within ±O.3 dB. 
The cascaded gain f latness for up 10 

4 units typically w ill be less than ±1.0 
dB. However, for a conservative specifi· 
cation, ± 1,5 dB should be used when 
the fu ll bandwidlh is required. 
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Cascaded Noise Figu re 

The overall noise figurE measured <II the 
input amplifier o f a cascada will increase 
due to tha second stage contribution. 
The overall noise figure of a cascade can 
be calculated using the following 
equation: 

F2- 1 FN -l 
F=F 1 +- G, +"'+G G--G , 

1 2··· 1\'-

where FN is the noise figure of the Nth 
stage of GN is the gain o f fhe Nth stage. 
All terms arc numeric ra tios ,md not in 
dB. 

Table' gives the second staye con· 
tribution for the gains available from 
the cascadable ampl ifiers. Fo r example. 
a typical cascade would be an Al 
followed by 1'110 A5s. If both A5s have 
a 5.0 dB noise figure. from Table 1. the 
con tribution o f the second AS to the 
fi rst A5 is only 0.093 dB. In this 
example, the second stage contribu tion 
to the overall noise figure is virtually the 
same even if the Al (first swge Noise 
Figure of 3 dB) is cascaded with one or 
more A5s. The con tribution giverl from 
Table 1 is O. 146 dB. I f the second stage 
were an AI (3 dB Noise Figure) instead 
of an A5, then the contribut ion would 
be 0.068 dB or an improvement o f 
only 0.08 dB. 

The disadvan tages of cascading two 
or more IO\'! noise amplifiers are lower 
input power for 1 dB gain compression 
and larger gain variation over tempera· 
ture because o f the 10'N bias level on 
the transistOr. For example. the indivi· 
dual data sheet on the low· level A3 
ampliiicr shows a gain variation of 
3ppro)(imalely ±O.S dB over;) tempera
lU re range of -5l\°C to + 100°C. The 
variation for Ihe A5 over the same 
temperature range is typically less than 
±O.3 dB. The main advantages of cas· 
cading low·level amplifiers (lre lower 
power d rai n and beuer limiting action 
to high·level signals. 

Impedance 

The Watkins·Johnson Company cascad· 
able ampli fiers are designed for 5O·ohm 
input and output impedance by using 
bo th collector· to·base and emi t ter resis· 
tive feedback. In addItion. LC match ing 
and reactive feedback compensation are 
used to obtain matching at the high end 
of the band. The photograph in Figure 
17 shovlS the cascaded inpu t and ou tput 
impedance of an A I l iA 15 cascaded. In 
this case the cascaded VSWA is improved 
sligh tly over the uni t VSWR. Most 
Walkins·Johnson cascadable amplifiers 
offer a bandwidth of 6·8 octaves. In 
genera!, the impedance is betweun 40-

Tabla 1 - Sccond,SIPgD Noise Fiouro Conuibul ion - dB 

First Stage Second Stage 

Noise Noise Figure 
Gain Figure 
dB dB 3dB 5dB B dB 10 dB 12 dB 1SdB 20dS 

8.0 0.007 0.015 0.040 0.060 0.\00 0.206 0.633 

20dS 
5.0 0.0 14 0,03 0.070 0. 120 0.200 0.40 ' 1. 183 
3.0 0.022 0.05 0. 11 0 0.190 0 .310 0.620 1.750 
1.5 0.039 0.07 0.160 0.270 0.430 0.852 2.307 

8.0 0.220 0.047 0. 114 0. 190 0.310 0.620 1.750 

15dB 
5.0 0.043 0.093 0.225 0.370 0.600 1.160 2.989 
3.0 0.068 0.146 0.351 0.580 0.920 1.7 18 4.098 
1.5 0.096 0.205 0.488 O.BOO 1.250 2.267 5.074 

B.O 0.07 0.150 0.350 0.580 0.920 1.718 4.098 

!OdB 
5.0 0.14 0.290 0.670 1.090 1.670 2.941 6. 160 
3.0 0.2 1 0.1150 1.030 1.620 2.420 4.039 7.754 
1.5 0.30 0.620 1.390 2.1 40 3. 120 5.008 9.036 

8.0 0. 140 0.290 0.670 \.090 1.670 2.941 6.160 

7 dB 
5.0 0.270 0.560 1.260 1.950 2.870 4.672 8.601 
3.0 0.410 0.850 1.850 2.790 3.950 6.088 10.374 
1.5 0.570 1.160 2.430 3.560 4.9 10 7.264 11.756 

60 ohms and is essentially resistive below 
1 \IS octaves frOm the high end of the 
band. 

VSWR 

TI1 e VSWR op most of the amplifiers is 
specificc! at a maximum of 2.0' 1. The 
cascaded VSWA will be IYpically less 
than 2.0: 1 across the entire banel ,·but 
can be greater than 2.0' 1 in certain cases.. 
About 1% oClilves below the high end 
of the band there is virtually no degrada· 
tion when cascadi r1g, and the 2.0: 1 
cascaded specillcation can be easily 
achIeved. In general, when coveri ng the 
entire bandwidth, the cascaded VSWR 
should be speci fied 2.5: 1 maximum, 
w ith amplifiers l11al have a 2.0: 1 speci f i
ca tion. 

OUlput Power 

When cascading the cascadable amplifiers, 
there is no degradation in output power 
o f the last stage provided that the driver 
stage provides sufficient power. Figure 

, 

, ~puT 

" .;P" -, rt I~",n . , 
0"~ . " io-:-~ 

• • p ' , 
~ .. ... 

J9/J/AJ~ 'S-C' 
• • , 

, 

18 shows th e gain compression versus 
output power for various models. The 
curves extend from the uncompressed 
region of 2 dB of gain compression. The 
threshold compression point is defined 
as Ihe O.I·dB gain compression point 
and is the level of output power that the 
ampl ifier can deliver to the next stage 
without undergoing any significanlloss 
of power output for Ihe cascade. 

The curves of Figure 18 show the 
additional compression that can be ex· 
peclCd if the driving stage does not pro
vide sufficiem power. The necessary 
drive pO\'Jer is calcu lated by using the 
following equation: 

where Po is the output power and Go is 
the uncornpressed gain of the stage being 
driven. The minimum Po is the threshold 
compression point as oreviousty defi ned. 

Typically tlHesholtJ comprnssion 
poin ts for several Watkins·Johnson 

Fig. 17 - Inpulllnd OUlpul lmpadanC(l o f a n A l 1/A15 Cascade. 
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Fig. 18 - Gain Compression Versus Output 
Power. 

Company cascadable amplifiers are given 
in the first column of Table 2. The cen· 
ter columns show the threshold driving 
power required to obtain the output 

Table 2 - TVpical Threshold 
Compression Point 

PThreshold PDril/or Min. POut Typ. 
10.1 dB 10.1 dB 11.0 dB 

Modal Camp. Comp. Comp. 
Pt.1 Pt.1 Pt.1 

PA10 III +19.0 +13.0 +22.5 
PA12 

A9 +21.0 +11.5 +22.0 
A19 +17.0 +15.0 +21.0 
A17 +12.5 +4.0 +15.0 
A7 +11.5 0 +14.0 
A5 +6.5 ·6.0 +8.0 
A15 +4.0 ·7.0 +7.0 
A63 ·2.0 ·12.0 +3.0 
A1 III A3 ·7.0 ·15.0 ·1.0 
All -8.0 ·16.0 ·2.0 

A79 +20.7 +9.4 +22.4 
A82 +17.0 +0.2 +20.7 
A87·2 +6.3 ·4.7 +10.3 
A86 +2.1 ·19.1 +7.9 

PA3 +21.1 +11.6 +25.1 
A59 +20.6 +12.4 +22.4 
RA89 +19.5 ·2.3 +21.2 
A8S +18.1 +2.4 +20.4 
A5S +18.2 +9.2 +19.2 
A72 +12.7 -0.7 +13.3 
A74 +6.9 .19.4 +8.6 
A83 -4.6 ·29.8 ·0.8 

PA15 +22.4 +14.3 +26.8 
A1a.1 +20.9 +12.8 +23.3 
A66-1 +12.1 ·10.1 +15.9 
A1a.1 +11.7 +1.8 +15.8 
A12 -0.7 ·6.5 +8.5 

A39 +20.8 +16.4 +22.9 
A38 +18.8 +14.3 +20.8 
A36-1 +6.1 +0.4 +15.4 

390 

power listed in the right hand column. 
This table is generated by using the above 
equation. Table 2 shows that a Po of 
+11.5 dBm is required to drive the A9 
to a Po of +22 dBm output power. The 
A7 provides this amount of power at its 
threshold compression point. The A 19 
requires +15 dBm. The A 17 provides 
+ 15 dBm at its 1 dB compression point; 
hence, an output power reduction of 
1 dB would typically result when cas
cading the A 17 and A 19. The A 17 
requires +4.0 dBm to obtain a +15 dBm 
output which is provided by the A15. If 
lower noise is needed, then the A63 
should be used, which is compressed 
about 1 dB at the +4 dBm output level. 
Thus, the overall result when cascading 
the A63, A 17 and A 19 is approximately 
a 2 dB loss in output power. The mea
sured output power of this cascade is 
shown in Figure 19 The output powers 
shown in Figure 18 were measured at 
100 MHz. Generally, the output power 
increases as the high end of the band is 
approached because of the reactive 
matching effect. 

The output power of a single stage is 
measured using a 50 ohm source and a 
50 ohm load. The output power of the 
driving amplifier can be affected by the 
load (input impedance of next stage) 
presented to it. This can cause some 
minor differences to occur that are not 
fully explained by considering compres· 
sion alone. I n general, if the effective 
load presented to the driver stage is 
greater than 50 ohms, then more out· 
power power can be obtained from the 
driver stage. Conversely, if the load pre· 
sented is less than 50 ohms, then a 
reduction may result. 

24 

~23 
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~z 
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I I 
10 \0 100 lQ) SOO 700 'iOO 1100 

FREOUINCY • MHZ 

Fig 19 - Power Output of the A66-1 , A18-1 
A63, A17 and A19 Cascade. 

The WJ·A9 can be driven to provide 
200·300 mW (+25 dBm) of output 
power with additional compression, 
and the A 19 can be d riven to provide 
150-200 mW (+23 dBm) maximum. 
Beyond these limits. the bias current of 
the amplifiers will increase because of 
the R F signal effect on the base bias 
tends to cause Class C operation. Because 
the gain of the A19 is lower than the 
A9. a larger RF signal will be present at 
the base. which causes the base bias to 

be affected at a lower output power 
than on the A9. For maximum reliability 
it is not recommended that, the A9 or 
A 19 be operated above these output 
power levels. 

The A63/A 17/A 19 was introduced in 
late 1974 and has remained a 
state-of-the-art cascade for several years. 
New for 1983 is a cascaded combination 
providing equal or superior results using 
only two TO·8 amplifiers as shown in Fig. 
19A. 

lOdS NF 
IIYP' 

39.S dB GAIN 
IIYPI 

Fig.19A 

Vee' 15 VOLTS 

'Z1d!m 
OUTPUT POWER 

(IYPI 

The A66·1/ A 19-1 cascade provides 
about 3 dBm higher output power, equal 
NF to the WJ·A63, and 4 dB higher gain. 
The primary reason for the higher output 
of this cascade is simply that the A 19-1 
requires about 4 dB less drive power (see 
gain compression curves in Fig. 18) than 
the A 19 because of its higher gain. 

There are now within the 
Watkins-Johnson product line of cas· 
cadable amplifier models that more than 
double the output power of the industry 
pace setting A9 and A 19 TO-8 amplifier. 
The WJ·PA3 will provide a minimum of 
200 mi II iwatts at 15 volts and. in 
addition, offer 3.5 dB higher gain than 
the WJ-A9 amplifier. 

For applications out to 1000 MHz, 
the WJ·PA 10 will provide a minimum of 
200 milliwatts of output power (@ 20\/ 
Vcc) with a 3.5 dB more gain than the 
WJ·A 19 amplifier. And now there is the 
WJ·PA 15 TO·8 amplifier that provides 
3.0 dB even higher gain (13.5 dB 
typically) out to 1000 MHz and 200 
milliwatts minimum output power using 
only a 15 volt Vcc supply. In addition, 
the WJ-PA 15 provides a typical output 
power of 0.5 watt out to 500 MHz. 

PO\Y(R 
OIVIOER 

POIYIR 
DIVIOER 

Fig. 20 - Higher Output Power bV Paralleled 
Amplifier Operation. 

When the output power required is 
higher than that which is provided by a 
single output stage. then the units can be 
paralleled using reactive power dividers as 
shown in Fig. 20. Nearly 3 dB of addi· 
tional output power can be obtained 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



using this method. An example of par
alleled output (saturated) power is shown 
in Fig. 20A. 
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OUTPUI POWIR VS FRlQUlNCY Of PARALlEUD PAW, 

Fig.20A 

When the paralleled pair of PA 15's 
is driven by a WJ-A 19-1 or WJ-PA 1 0 
amplifier, there is virtually no change in 
the output power. 

Saturated Output Power 

Several new amplifier gain compres
sion versus output power curves have 
been added in Fig. 21A through Fig. 21 D. 
These curves show the gain compression 
characteristic for many newer generation 
TO-8 amplifiers for input levels that cause 
the onset of compression to moderate 
levels of saturation where the gain com
pression is 5 to 10 dB. 
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These curves demonstrate a relatively 
monotonic characteristic of gain com· 
pression for moderate saturation levels . 

What happens when the W·J Cascadable 
Amplifiers are driven into heavy satura· 
tion depends on the bias design of the 
circuit and whether or not the units are 
single·stage or two·stage. Figures 22A 

'" ~)S--... 
5 
!5 
o 

·s 10 
INPUI PCi4R • d8m 

Fig.22A 

I~ 20 ~ 

INPUT P~IR - cBm 

Fig.22B 

and 22B give some exemplary curves of 
overdrive conditions. 

Distortion Products and Intercept Point 

Due to the inherent nonlinearities of 
the amplifiers, intermodulation and har
monic distortion products are generated 
which limit the dynamic range. The level 
of the distortion product relative to 
the signal level can be calculated from 
the intercept pOint, or conversely, the 
intercept point can be calculated from 
the relative suppression. The intercept 
point (J.P.) is the theoretical point of 
intersection of the fundamental slope 
with the slope of the distortion product, 
and is shown in Figure 23 for the WJ·A9 
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Fig. 23 - Output Power Versus Input Power 
of the WJ.A9 Amplifier. 

amplifier. Third order two-tone distor· 
tion is the mixing of two signals applied 
at the input of the amplifier_ These 
third-order products will appear at the 
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frequencies 2fl - f2. 2fl + f2. 2f2 + fl 
and 2f2 - fl. Two-tone second-order 
products will appear at the frequencies 
fl + f2 and fl - f2. The intercept point 
can be calculated from equation 1: 

RdS 
1) loP. = n:-; + SdSm 

where R is the relative suppression below 
the fundamental in dB, n is the order 
number and S is the absolute signal 
level in dBm. If the intercept point is 
known, the relative suppression can be 
calculated by equation 2: 

2) RdS = (n-1) (!.P.-S) 

The intercept point will be the output 
intercept point if S is the output signal 
level and it will be the input intercept 
point if S is the input signal level. 

For example, what is the typical 
third·order two-tone intercept point for 
the A9? From Figure 23, the value of 
R is 52 dB for an output power of +10 
dBm. Using equation 1: 

52 
loP. = 3-1 + 10= +36dBm 

Table 3 shows a summary of the 
second-order harmonic, third-order har
monic and third-order, two-tone inter
cept point for several amplifiers. The 
second-order two-tone intercept points 
are not shown since they are approxi
mataly equal to the second-order har
monic intercept points. 

Table 3 - Second-Order Harmonic, 
Third-Order Harmonic and Third-Ordar, 

Two-Tone Intercept Points 
for Several Amplifiers 

Second-Ordllr Thlrd-Order Third-Orclar 
Modlll Harmonic Harmonic Two-To no 

I.P. I.P. I.P. 

AS +40dBm +27 dBm +22dBm 

A7 +45dBm +30dBm +26dBm 
A9 +50dBm +36dBm +36dBm 

A11 +ISdBm +13dBm +10dBm 

A1S +3SdBm +24 dBm +20dBm 

A17 +4SdBm +32 dBm +29dBm 

A19 +46dBm +34dBm +34 dBm 

The A9, A19, and A17 output third
order two-tone intercept points versus 
frequency are shown in Figure 24. Note 
how the A 17 loP. approaches the A 19 
loP. at the high end of the band. When 
cascading amplifiers, if the driving 

~~II t±¥t~ 
10 so 100 lOO 500 700 900 1100 

fR[OUlNcY • ~'ill 

Fig. 24 - A9, A19 and A17 Output Third· 
Ordar Two-Tone I ntercept Point Versus 
Frsquency. 
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amplifier output intercept point is equal 
to the input intercept point of the 
amplifier being driven, then each ampli
fier would contribute equally, causing 
a 3-dB reduction in the output intercept 
point of the output stage. If there is 6 dB 
of margin on the driver stage, then 
approximately 1 dB of degradation 
could result. As a rough rule of thumb, 
the output intercept point will be typi
cally 12 dB higher than the output 
power on the Watkins-Johnson Company 
cascadable amplifiers. Any degradation 
in output power will generally cause 
degradation in the intercept point. 

I ntercept Degradation 

Distortion in RF Signal Processing is 
often a baffling problem for the 
designer. Basic understanding of what 
causes distortion. and how it propagates 
within the system will help optimize 
performance. Intermodulation Distortion 
is of key interest in a newly developed 
system. 

The Two-Tone Intercept Point is 
often used as a measure of intermodula
tion distortion in signal processing 
devices. When amplifiers are cascaded 
the degradation of the intercept point 
can be easily determined. 

When a signal is amplified, the out
put is characterized by the primary fre
quencies, fl and f2' and their inter
modulation products. (Table 1) To 
specify the level of distortion due to the 
intermodulation products, the intercept 
point definition was created which, sim
ply stated, defines the nth order output 
intercept point as, 

(1) 
nR 

nIP=--+Po (n-1) 

nR is the relative suppression of the nth 
order product in dB and Po is the total 
power output of the amplifier in dBm. 

When two amplifiers are cascaded, 
the cascade intercept point is a function 
of the intercepts of the individual 
amplifiers and the gain of the system. 
To understand the degradation of inter
cept point, the relative suppression of 
intermodulation products must be 
understood. 

Relative suppression is the ratio of 
the total output power (mw) to the 
power level of an intermodulation spur. 
This is valid for all orders. 

(2) 
Po 

nr =-
nS 

In a two-amplifier system (see 
Figure 25), if the individual suppres
sion characteristics are known, the 
total suppression can be determined. 

Fia.25 

Both amplifiers generate intermodula
lion products, nSl and nS2 respectively. 
The first product, nSl is amplified by 
the gain of the second amplifier and 
then combines with nS:z. If it is assumed 
that all input and output impedances 
match, then the intermodulation pro
ducts' sum is, 

(3) .j S¥ =.j S~ Xg2 + v'Sf 
The Gain of the second amplifier is 

represented by g2' With some mathe
matical manipulation, a formula for the 
total relative suppression n rT can be 
obtained: 

.j ~ .j Sn Xg ...;sr[ 
_'"'T_ = 1 2 + __ 2_ 

..fP"o ..fP"o ..fP"o 
(3a) 

.j~ .j SnXg ~ 
_'"'T_ = 1 2 + __ 2_ 

..fP"o .j P 1 Xg2 ..fP"o 
(3b) 

(4) 1 1 1 
--=-- +--
.j rT .J7f Vrf 

(4a) rT -1/2 = r~-1/2 + r2 -1/2 

I f the cascaded relative suppression 
is known, the degraded intercept point 
can be calcu lated: 

( 
1 ) -(n-l) 

(4b) (rT) n-l -2- = 

( 
1 ) -(n-1) ( r~) n::1 -2- + 

( 
1 ) -(n-1I (r2) n-l -2-

(4c) [rT (n~l) pJ ~ = 

[ ( (_1) -(n-l) 
rn n-l 2 + 
1 

[( r~(~) po) -{n2-1I + 

(r2 (n~l) p)~] 

[ (_1) ] =.1!cl1 
(5) rIf n-l Po 2 = 
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I f equation (1) is converted from 
dBm to mW, it can be substituted into 
(5) and a formula for cascaded intercept 
point can be obtained: 

(1) n R
n 

IP=n_1+ PO 

(la) Ipn= nr(n~1) P 
o 

Rewriting (5) using (la): 

(6) n=¥ ( )-In£1I 
IPT = IP~ g2 + 

This can be generalized to the case of 
x amplifiers in cascade: 

-In-1I 
(7) IP~ 2 '= 

-In-1} 
t ('P, 9Ii+1.X~ -2-
1=1 'I 

The gain term represents the gain 
following the i th amplifier. This for
mula is valid for all orders. However, 
it gives worst case performance, assuming 
a perfect 50n system_ If a severe mis
match occurs in the cascade, further 
degradation can result., 

This formula can be easily validated 
experimentally. Looking at the Watkins
Johnson A5-5 in cascade with the PA3 
the intercept point at 33.0 dBm can be 
measured using the individual amplifier 
characteristics (see Figure 26) and the 

Fig_26 

cascade formula, it can be seen that the 
3 dB degradation.in third order inter
cept point is to be expected: 

111 = 20.5 dBm = 112 mW 

IP~ = 36.0 dBm = 3981 mW 

g2 = 14.7 dB = 29.5 

IPi -I = [(112 mW) (29.5))'1 + 
[3981 mW)-1 

IPi = 1808 mW = 32.6 dBm 

The intercept formula can be used to 
introduce several rules of thumb for cas
cading amplifiers. The first rule applies 
(see Figure 27) when the output inter-

cept point of the first amplifier equals 
the input intercept point of the second. 
Each amplifier will contribute equally 
to the intermodulation product. causing 
a 3 dB degradation in total output inter
cept point. 

IP~ = 28 dBm = 630.0 mW 

IP~ = 38 dBm = 6309 mW 

g2=10dB=10 

IPf-1 = [(630.9 mW) (10)]'1 + 
[6309 mW)-1 

IPi = 3154 mW = 35.0 dBm 

Ll ip = 3 dB 

The second rule is demonstrated 
'when the output intercept point of the 
first amplifier is much greater than the 
input intercept point of the second 
amplifier. (See Figure 28.) 

,. "I···· ~ ••• 
Fig. 28 G2 • 12 ISm 

IP~ = 30 dBm = 1000 mW 

IP~ =36dBm=3981 mW 

g2 = 12 dB = 15.8 

(Pi -I = [(1000 mW) (15.8»)'1 + 
[(3981 mW))-1 

IPi = 3182 mW = 35.0 dBm 

Ll ip = 1 dB 

In this case, a 6 dB overlay causes a 
1 dB degradation in intercept point. The 
third rule of thumb is that a mismatch 
of intercept point will cause degradation 
equal to or greater than the mismatch 
itself. In the last example, the output 
intercept point of the first amplifier is 
6 dB less than the input intercept point 
of the second. (See Figure 29.) 

Fig. 29 

IP~ = 19 dBm = 79.4 mW 

IP~ = 35 dBm = 3162 mW 

g2 = 10dB= 10 

IPi -I = [(79.4 mW) (10)r
l 

+ 
[3162 mW]-1 

IPi = 634.8 mW = 28.0 dBm 

Ll ip = 7 dBm 

I ntermodulation distortion can be 
reduced through careful design. The 
general cascade formula can be used to 

calculate degradation in intercept point. 
For quick estimation in cascading, the 
following three rules of thumb can be 
used: 

1) I f the output intercept point equals 
the input intercept point, a 3 dB 
degradation will result. 

2) I f the output intercept point is much 
greater (> 6 dB) than the input, I P 
less than 1 dB degradation can be 
expected. 

3) I f the output I P is much less « 6 dB) 
than the input I P, degradation equal 
to the mismatch, or more, can be 
expected. 

Through the use of the three rules 
and the general cascade formula, inter
modulation distortion can be minimized 

I ntercept Degradation and 
Dynamic Range 

The dynamic range (DR) of cascadable 
amplifiers for a single input signal can 
be defined as: the difference between the 
input signal level that causes 1 dB of 
gain compression and the minimum 
input signal level that can be detected 
above the amplifier's noise level. This 
minimum detectable signal (defined as 
3 dB above the noise level) MDS, can be 
expressed in dBm by the equation: 

MDS = -111 dB/MHz + B + NF 

where B is the bandwidth relative to 
1 MHz in dB, and NF is the noise figure 
measured at the amplifier input. 

The input signal or drive power (Po) 
that produces 1 dB of gain compression 
is given by the equation: 

Po = P output - Gain + 1 dB 

where P output is the output power at the 
1 dB compression point. The dynamic 
range, therefore. is the difference bet
ween Po and MDS: 

DF = Po - MDS 

Using the data given in Figure 15 (A63, 
A 17, A 19) and a 1 MHz bandwidth, DR 
is calculated as: 

DR = (Poutput - Gain + 1 dB) - (-111 
dBm/MHz + B + NF) 

DR = (+19 - 35 + 1) - (-111 + 0 + 4) 
DR = 92 dB (1 MHz bandwidth) 

For a 500 MHz bandwidth there 
would be a 27 dB reduction in the over
all dynamic range for the above example 
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500 
(10 10g-1-= 27 dB). 

Another definition of dynamic range 
is the "spurious-free" region which char
acterizes the effective performance of 
an amplifier with more than one signal 
applied to the input. For the case of 
input signals at equal level, the spurious
free dynamic range, DRspur_free, is given 
by the equation: 

DR!pur-free = 2/3 (loP. - Gain - MDS) 

where LP. is the third order two-tone 
intercept point in dBm. Using the same 
example and an loP. of +32 dBm for a 
A 19 amplifier, the spurious-free dynamic 
range is: 

o R!pur.free = 2/3 (+32 - 35 - (-111 
+ 0 + 4.0) 

DRSI)Ur.free = 69 dB (1 MHz bandwidth) 

Phase Linearity and Group Delay 

The Watkins-Johnson Company cascad
able amplifiers offer excellent linearity 
and relatively constant group delay be-

Table 4 - Deviation from Linear Phase, Gain and Group Delay of the WJ.A15 Cascadable Amplifier 

n~EQ rlC!.,,1 UN 0 PEL 0 CrtrN DEI,) ADS Gmti GROUP IIELfW 
t11l: DEG IICG Dr: DD rI--SEC 

100. _24 _00 _12 14_91 .50 
200. ··.37 --W.07 • 11 14.')0 .. ~~9 
300. -- . .., --35.28 · . 14.0') .4;" . ~ ..... · .. 
400. .40 "52.21 .07 H.85 _49 
500. --.14 --;"0.20 ··.12 14. (:;-" .50 

rREQ DE~' UN 0 PEL 0 GnHl DE~I ADS GnItl GROUr DELA'i' 
t1H: DEG DEG DD DII t'H::EC 

100. --3. ;'8 .00 .. 1~· 14.92 .50 
200. --2.40 --18. (16 .14 1' •• 0;' _ 4'" 
300. --.30 -<::5.41 .16 14. ~)~~ · .~~: 
400. i::.Ol -,52.54 .08 !·l.81 · ,~~. 
5(1(1. 3.42 -';"0.5;" --.0') 1,1.65 .52 
600. 3.60 --8~'.83 .. ·.l£-. 1-l.58 .55 
;'00. ::~. 08 --109.;"9 --.09 1·1,.64 .5('0 
800. 2.06 --130.26 ".05 14.60 · (·1 
~'OO. .... 1.61 .... 1 s:{. 37 ".05 !4.(.~ .( .. 5 

1000. --6.08 ··177.20 • ... 1S· 1.1.55 .(.6 

Table 5 - Deviation from Linear Phase, Gain and Group Delay of the WJ-A25 Cascadable Amplifier 

rREQ !lE!.,,1 Uli 0 f::EL 0 emIl DE~I nIlS Gn!li CROUP DtLrt':' 
tlH~ !lEG DEG III: !m 1+<:[(: 

100. --1.04 .00 · . 10.58 .. ~:;" .-~ 

[:00. ··.75 ·-1.3.24 .0(. lO.50 .. ~,..,. 
.. ... '1 

300. ".43 --26.45 .14 ~O.5e · ~~:(, 
,tOO. e" · .. '~ ·"39.03 · O~" !Ct.~3 ·-,e . .... ,,' 
500. !.iO --51.37 .C15 10.49 .. , ..... 

(·00. 1.2~ ~·£.5. ::;- --.10 :0. :::4 .. '~:,=. 

;"00. .51 --7~.61 .. ..... ) 10. :::2 .. '::'~I · ;, .. ' 
!300. .-.. ",,'3.34 -·.10 1(1. :::5 .. :':'~I · .... ,;. 
')00. ...... 23 --l 0;". 40 ."" 1·~ 1(1.:::0 " ·~·1 

WOO. --1.80 ·-~.2'~. 50 · ... 12 ~ O. :::r: ... ~ ~-: 
rr:EQ DE!."I UN (I r~EL 0 Gmtl DEtl flIlS GmH CROUr DELn',' 

ttHZ DEG DEG IIIl rll! rH:;EC 

100. --4.02 .00 • 16 O. (.1 ..... 
.,," 

200. --2.90 -"1::.22 .0:::: 0.5::: .-. ...,. . .... -., 
300. "1.86 "2(,.52 .22 0.66 • :::£~ 
400. -- .... --3~.!(' .. ~ C1 0.54 • :::5 • • I 

500. 1.68 -,,51.65 .01 0.46 • :::7 
600. 2.12 --(,5.55 -". ! 1 O.::'H .:::') 
700. 2.29 -"7g.72 .". 1 ~ 0.:::1 . .. (,. ...... 
800. 2.92 --')3.42 --.1.:;: (I. :)2 · :::~. 
'..'00. 3.20 --10;".48 .. .- 0.28 .~O · ';' 

1000. 2.49 "122.53 ··.15 0.29 .' · .~- ~ 
1100. 2 .. 14 ·-137.21 ..... 03 0.42 .~! 

1200. 1.89 ·-151.00 --.04 0.41 I'" .' .:.:, 

1300. .37 --167.65 "".05 0.209 • "~7 
1400. '-3.05 --185.41 -- · , 0.33 • ~'i(1 · ... .:. 
1500. --7.09 --203.79 ·".22 0.23 .51 
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cause of thin-film integrated construc· 
tion. Phase linearity is the best fit 
straight line to the phase response curve 
and is expressed in degrees deviation. 
Computer printouts of phase Iinearities 
from an automatic network analysis 
system are shown in Tables 4 and 5. The 
first column shows the deviation from 
linear phase and the last column shows 
the group delay. 

The phase linearity of the WJ-A5 is 
typically less than ±2° across a 10-500 
MHz band. The phase linearity of 
WJ-A 15 is typically <:t6° across its 
entire 5·1000 MHz band and the WJ·A25 
is typically less than ±7° across its 
entire 5-1500 MHz band. Substantial 
improvement in phase linearity can be 
obtained by not using the upper end of 
the band. Table 4 compares the phase 
linearity of the A 15 across the 110-510 
MHz and 110-'010 MHz bands. The 
linearity across the' 10-510 MHz band 
is typically within ±0.5°. The A25 phase 
linearity is typically ±1.ao up to 1000 
MHz as shown in Table 5. 

The cascaded phase linearity will be 
equal to or less than the sum of the 
individual stage linearity. Thus. 2 stages 
of Al5s would typically have ±1.0° 
phase linearity up to 500 MHz, but 
would degrade to about ±12° up to 
1000 MHz. 

The phase linearity of the A34 is 
shown in Table 6. The A34 is a two 
stage 100·2000 MHz unit which offers 
typically ±3.5° across its entire band
width. Also shown is the phase linearity 
for the 500-'500 MHz band for which 
the A34 yields typically <:t 1.0° 

The Group delay is defined as the 
rate of change of phase shift versus 
frequency dO 

dw (omega) 
The group delay is calculated by 

taking the phase difference over a given 
frequency band and then dividing by 
that frequency band. Both the phase 
and frequency are in radians. The group 
delay can be expressed in units of time 
by the mathematical relationship 

( d ) - frequency (Hz) X 360° 
td secon s - Phase (degrees) 

The group delay for the A25 amplifier is 
typically less than 0.5 nanoseconds up 
to 1000 MHz as shown from Table 5. 

The excellent phase linearily and 
constant group delay properties of the 
A25 make it an ideal choice for Gigabit 
Data Rate Systems. A convenient carrier 
frequency for the quadriphase modulated 
phase shift keying (QPSK) is 1 GHz. 
where the A25 provides high phase 
linearity and constant group delay. 
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Table 6 _ Oevililion from Linear Phase. Goin and Gro up Delay of tho WJ.A34 Cascadablo Amplif ier 
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Figu re 30 shows tho phase shift of il 
WJ·A 15 amplifier opernting all ) room 
temperature. 2) at _MOe and 3) at 
+100°C. There is virtually no change in 
li nearity over this temperatu re range. 
Phase tracki ng is typ ically with in ±2° 
between units. 

Pulse Response 

The recovery t ime of the A5, A 15 and 
A3 amplifiers to a 1 volt, 50 nsec video 
pulse are shown in Figures 3 1, 33 and 
35 respectively; each amplifier consists 
as a single slage. Figures 31 , 34 and 36 
show Ihe recovery time when the amp li· 
fi er consists of two stages. 

Each amplifier has a c ircuit featu re 
that is different from the o ther two. 
Figures 3 1 and 3 2 represent the RF 
choke dncoup!i ng from the power supply 
(in add ition to an RC netwo rk!. Figures 
33 and 34 represent active bias, and 
Figures 35 and 36 represent the resistive 
decoup\ing and passive emitter bias. 
The recovery lime o f the A5 is faster 
than the A 15. The A3 yielded the low· 
est overshoot a nd the fastest recovery 
time. Table 7 shows the typical recovery 
lime of each amplifier for various input 
pulse levels. 
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Fig, 30 _ Pha, e Shifl o f the WJ.A1S 
Ampllt ior. 

Fig. 31 - Singlo AS. 

Fig. 3 2 _ Two Cascaded ASs. 

Fig. 33 - SinglG A1S . 

FIg. 34 - Two Cascaded A1 Ss.. 

Ta bLe 7 _ Amplifior Recovery Time 
(To 0 1 mV Sett ling Levell 

Aftor II, 50 n$6C Input Pul$o is Applied 

0 .1 Vol! 1.0 Voll 
"'",dll Input Input ., 0.8/1$01; 1.0/llee 
A5. A7 2.0 ,,,11(, 2.5 IJ~OC 
M 1.3 ",CC I .SIJ_ 

A I . Al l . AI I . I . AI !> 30_ 3 .S IJ II1C 

." ,,- 3 .S j.&U'C ... o.a /l"",, 1.51"« 
A25 20 1llOC 35 11_ 

0 ' 1.511100: 
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Fig. 35 - Single A3. 

SCALES COMMON TO FIGURES 9 TO U ' 
VERTICAl. - 0.1 VOLTIOIV. 
HOfIIZOHTAL • 0.5 "SfCJDI'I. 

Fig. 36 - Two Cascaded Also 
INPUT PULS£: 

MAGNITUOE - 10 VOLT 
""'001 - 50 nSK 
RIS€II ME • - ~ nSEC. 

Fig. 37 - Two Casc:adad ASs wi lh SO pF 
Series C~puci to r on InpuL 

Fig. 38 - Single A25. 
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Fig. 39 - AG3 with 50 pF Silri es Capac it ors 
on Input and Output Dt 1 dB Com pression. 

Fig. 39A - A63 with SO pF $odes Capacitors 
on Input and Ou tput in Heavy Satura tion. 

Fig. 40 - AS3 with 50 pF Series Capaeilors 
on LnpUI and Output at 1 dB Compression. 

Fig. 40 A - A63 with 50 pF $ories Capaci tors 
on Lnput Dnd Outpu t in Heavy Saturation. 

The overshoot and recovery time of 
the twO cascaded A5s, shown in Figure 
32. are reduced by adding a 50 pF 
capacitance in series with the input sig· 
nal, and is shown in Figure 37. The 
recovery time is decreased from 3.5 
~sec to approximately 1 p sec (to a 
10 mV level). The response of the 
WJ·A25 10 a 50 nsee, 0.1 video pulse 
is shown in Figure 38. The pulse is 
shown both before and after passing 
th rough the A25. The pu lse droop is 
only 5%. indicating an excellent low 
frequency response down to approxi
mately 1 MHz. Both the input pulse and 
the output pu lse exhibit a rise time of 
approximotelY 4.5 nanoseconds, thus. 
demonstrat ing the ultra·wide bandw idth 
property of the A25 amplifier. 

A CW pu lse will recover fos tcr than a 
video pulse. as shown by Figure 39. 
Here a 500 MHz 20 psec wide 0.'" pulse 
is shown after passing through th e 
WJ-A63. The inpu t power level was 
sufficicnl to cause approximately 1 dB 
of compression. The input and output 
li nes are AC coupled wi lh 50 pi capa
citors which yield a recovery time as 
as shown by Figure 40 of approxima tely 
20 nsee. Without the capacitors the 
recovery time (not shown) is 250· 
300 nsec. 

When the unit is driven with a +5 
dBm input signal, which is sufficient to 
cause heavy saturation, the recovery 
time increases to only approximately 
25 nsee as shown by Figure 40A. When 
the 50 pf capaci tors are not used. severe 
pulse distortion occurs and the recovery 
time in the saturation mode extends to 
approximately 5l1sec. 

Temperatu re 

Each Wmkins·Johnson Company cas· 
cadable tlmpli fier has been designed for 
optimum performance over a full tern, 
peratu re range. Typical goin changes over 
ambient temperature ranges of -54° C to 
+85G C is less than ±0.3 dB for the 5·500 
MHz units, and less than t l.0 dB for the 
higher frequency units. The actual tem
perature performance of an A63 amplifier 
over a 10 to TODD MHz bandwidlh is 
shown in Figure 41. 

Fig. 41 _ WJ·A63 Tompafa!ufe ParfofmDnet. 
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The A63 ampl i f ier gain is typicaJl y 
16 dB across its full bandwidth at 25°C. 
with less than O.S dB degradation at 
8Soc . The temperature performance o f 
the WJ·A 15 is shown in Figure 42. 
Again, there is only about an 0.8 dB loss 
of gain at 85°C. The temperatures are 
ambient w ith the 8Soc temperature line 
represeOling a unit's case temperature of 
about 95° C on the A 15. Figure 43 shows 
the WJ·A33 TO·S amplifier tempermure 
performance across the 1.0 to 2.0 GHz 
frequency range. Note at 100°C and 2 
GHz ItlC gain changed by only 0.9 dB. 
and by only 0.4 dB at 7 1°C. These 

Fig. 42 - WJ.A 15 TamperalUre Porformar"e. 

fi ll . 43 - WJ.A33 Te mpera ture Porfo nnanca. 

photographs disp lay the excellent 
temperature performance engineered in· 
to the Watk ins·Johnson Company cas· 
cadable amplifiers. 

Table 8 shows some actual amplifier 
,:ase temperatures when the ambient 
temperature is at 25°C. In a lYpical 
application, the units are mounted with 
the case mak ing good COOlaet to the 
ground plane o f the circuit board. 

Table 8 _ Actua l Ampli f;a r Cou e Te mpll rntura 
When the Ambient Tempe rn tu re is ot 25" C 

The.mo l 
tmpedan ... 

c.. .. 10 App,e~. 

Mod'" T V Oi .. j p~' ;o n Ambie n. .A< u 01 Ca.. CC W. u< .... i.h C".Uil 

.. 32"c "V 03' 19' CI\'I 10 ,n' ., 42' C :MV , 00 11' CI'.·/ to .n' 
An 36'C >sV 0 66 11"CI\'I 10 .,,' 
." 49 ' C lSV I.S , CA',' 10 ,,,' ., 64· C ;>4 V 2.6 IS"e/\'; 10 1,,' 
A19 J2'c "V 1.50 4,S' C! W ,IO .p· 

'" ,.,' C 2'V 200 3.S" C/W 40 .n ' 

Because the A7, A9 . and A 19 dissipate 
, watt or more o f power. 20 in1 of area 
"hould be used for the A7, 30 in1 for 
.he A 19 and 40 in: for the A9, to main· 
tain less than a 10C>C rise in case tempera
ture above ambIent. 

Case Temperature Regulation 

By using the WJ·331240 proportional 
con troller, the case temperature on the 
TO·a Amplifier can be held to a much 
narrower range than it would be wilh· 
out i l . This, in turn, , .... ould reduce the 
gain variation as a function temperature. 
Many of the W·J TO·8'5 exhibit excel· 
lent gain stabil ity as a fu nction of tern· 
perature and, hence 'lIQuId not benefit 
as much as the controller. 

Figu res 44,46,48, and 50 are 
examples of gain temperatu re variation 
as a function of ambient temperature. 
Figures 45, 47, 49, and 5 1 are examples 
of case temperature variatior.t with and 
wi thou t the controller. For example, 
the WJ·A5 al i ts worst case frequency 
(500 MHz) varies approximately .5 dB 
over the case temperature range of 
-MoC to +S5°C without the con troller. 
I t decreases to .3 dS with the controller 
as shown in Figure 44. Figura 45 shows 
the change in case temperature for Ihal 
range. T he WJ·A59 ampl if ier shows a 
similar improvement in Figure 46. 

A more substantial improvement can 
be obtained at the high end o f the band 
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60 «1 111 0 lII.:I .0 W IW 
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fi g. 44 - Ga in 01$. Temperature . 

• 
vcC··l\VIX I 1 - )" 

~ V· 'NV:IC 7"" 
so C"I1~o. 1I£~' ~l1l11 ' I~ ln 1.% 
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fIg . 45 - Case Te mporature vs. Ambient 
Temperature. 

on th e two·stage high frequency amps 
such as the A64 and A36· 1. A 1200 
MHz wh ich is worst case for the A64, 
the gain variation is reduced from 1.3 
dB to .4 dB as shown in Figure 4B. The 
worst case point on the A36·1 ~ 2300 
MHz) improved from 2.6 dB to ,9 dB. 

Fig. 46 - Go;n 01$ . Tempera tu re. 

• I. ~Ct ' ' 11 V:IC 

~ . ' 14VllC • CCJ<lRIl. ~LSI~!O~' Hl K" 

L I I 
I I • I V ~ "' 01- 17 
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• V 
n -

V 
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IYJ· AW 

• 

• .' 

• 
Fig. 47 - Case Temper .. tur, vs. Ambient 
Tomperntura. 
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fig. 48 - Gain 01$ . Te mperature. 
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Fig. 49 _ Case TompornlurD 01$. Ambiant 
Tomperature 
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Fig. 51 - Case Tempe.r-nuro vs. Ambion t 
Tompll raturo 

Frequency Stability 

Each W·J cascadable amplifier has been 
designed \0 be uncondi tionally stable 
with load VSWA's of any phase angle. 
In order to realize inherent stability. 
certain installation procedures and 
methods must be employed. 

Instability falls typically into 1\"'0 

tYpes: 1) Sub·band osci llations in the 
100 kHz to 1 MHz region and, 2) out· 
o f-band oscillations above the frequency 
band. Occasionally in-hand oscillations 
can occur, but are much more rare and 
arc usually related ta poor circuit board 
grounding. 

Grounding 

The necessilV for good ground ing canno t 
be over emphasized. The following 
measures provide acCeptable grounding. 
First, the enti re TO-8 case should be 
completely grounded across its entire 
surface to the circuit board. The circuit 
board, in turn, must be properly ground
ed on both sides. Shown in Figure 52 
are both sides o f a lYPical TO·a circuil 
board used for moun ti ng the TO·8's. 
The board ground planes <lrc connected 
on the edges by the mounting screws 
and the case to which it is mounted . In 
addition. a serie5 of small plated through
holes are placed parallel to Ihe RF ci r
cuit trace for the purpose o f reducing 
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the inductive reactance between the two 
grou nd p lanes. Insu ff icient ground con
nections can resu l t in midband or high
end out-at-band spurious r~ponses. The 
W·J TO·a moun ting kit (No. 251050·001) 
is the preferred technique for holding 
the TO·8 to the ground plane. A con
ductive epoxy ring that fits around the 
peri phery of the bottom of Ihe case is 
also an acceptable methOd, where space 
is at a premium. 

fi g. 52 . Typical TO·8 Circuil BODrd. 

Sub·band Instabili ty 

Much alieni ion has been given to the 
problems of sub-band potential instability 
in recent years with improved techniques 
used in the design of biasing ci rcui try 
01 the Watkins·Johnson line of cascadable 
amplifiers. This effort has resulted in a 
vastly reduced problem in using these 
amplif iers with any type of load or sou rce 
condition over the full operating tem
perature range. 

It is. hov ... ever . st ill important to add an 
additional 0.05 to 0.1 IJt decoupling 
capaci tor to lhe Vee part for insured iso
larian from power suppl y related leed· 
back . In addition. if the power supply 
bias lines are nOl properly shielded. radia· 
l ion from these lines can occur C<lusing 
ins tabil ity. This is particularly important 
when high gain levels of 60 dB or higher 
are used. 

Radiative Feedback Oscill ation 

Radiative feedback oscillation can occur 
when a high gain cha in is used where 
the RF outpu t vol tage is in phase with 
the input voltage (even number of stages). 

and the ou tput signal rad iates back to 
the inpul bec<luse o f the antenna action 
of bo th the output and input circui t 
traces. The solution here is simply to 
keep outpu t and input traces as short 
as possible and <IS far f rom each o ther as 
possib le. For gain of (Ner 60 dB. it is 
advisable to shield the input from the 
ou tpu t by using a separate cavity for 
Ihe input gain stages. 

Out·of-band High Frequency Oscillations 

High frequency oscillat ions can occur as 
a result of poor ci rcu i t board and ampli· 
fier case grounding. In addi tion. if the 
grounding is marginal, the uni ts may be 
more suscept ible to osci llation under 
certai n load conditions. A bnre lend of 
only one·half inch in length used to 
connect the RF signal from its source 
to the input port of the amplif ier may 
result in oscillations. I t is much beller 
to use a properly grounded circuit board 
with a micrmtrip transmission line or 
coax cable. Any open lines, whether 
on the Vee port or in the RF Signa! 
path may require ferri te beads to prevent 
them from act ing as radiators or 
roceptors. 

Power Supply Selection 

The majority of Watki ns-Johnson Com· 
pany's cascadable amplifiers operate 
from a nominal 15 volt de power supply. 
The gain versus power supp ly voltage 
lor many amplifiers is shown in Figu re 
53 Low level amplifiers such as the A I , 
A3. and All are represented by 
the curve shown fo r the All amplifier. 
Because of the relatively low b ias level 
on these amplifiers. the power supply 
shou ld be regulated 10 within 0.5 volt 
of the nominal 15 volt level. The higher 
leve! amplifiers such as the A5. A 15, 
and A 17 are much more tolerate and 
can be operated on a power supply 

-v , 
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voltage as low as 8 volts. The A 15 and 
A25 amplifiers are extremely flat over 
the range of 8 to 16 volts. This extreme 
flatness results in an amplifier that is 
relatively immune to power supply 
ripple translating to changes in gain. 
In addition, 0.6 to 1.0 d8 improvement 
in noise figure can be obtained by 
operating the A5, A 15, or A25 at 8 
volts. 

Up to 4 stages may be cascaded in a 
common assembly without RF shielding 
between each unit. A typical 4 stage 
assembly providing 60 dB of gain could 
be configured as shown in Figure 54. 
There is no bandwidth shrinkage when 
cascading the amplifiers because of the 
broadband feedback techniques 
employed. 

In the assembly shown the WJ·A3 
is used as the first stage followed by 
two WJ·A5s and one WJ·A7 as post 
amplifiers. The 0.1 IJF capacitor is 
placed across the dc bias line to sup· 
press any tendency toward sub-band 
oscillation. 

l.648 
N.r. 

IIYP.' 

/j]~8 GAIN 
ITYP.' 

'Z4 VOLTS 

Fig. 54 - Typical Four Stage Cascade. 

Noise Measurement 

·1dClBm 
OUTPUT 
'IYP.' 

The noise figure that is measured on 
an amplifier depends to some degree on 
the system used to make the measure
ment. A few years ago the H P340B 
automatic system was very popular but 
has not been in close agreement with 
the more recent AI L TECH type auto
matic system. The AI L system. when 
used with a properly calibrated noise 
source, gives results that are typically 
within 0.2 dB of a hot/cold standard. 

The test set·up shown in Figure 55 
shows one method of making NF 
measurements using W·J TO·8 cascad· 
able amplifiers for gain blocks. This 
represents a very accurate, fast produc· 
tion method of noise measurement 
using the ratio of Hot noise power to 
Cold noise power called the P·factor. 

The G 1 is placed between the two 
A7s to provide gain adjust, which, in 
this case. is controlled using a coarse 
and fine pot for setting the reference 

15.0Y 

lOO'C 
HOT 

RlSISTOR 
iD:U:T."---i f30di"GAlH----- -: 
I I 5 dB ,I r-/N----..,t----4 I 
I I N.f.__ I 

~-----+-~ ~--~I------~~~~>--il~--~~I--
OTS:wWi~'o\I. : I I 

I I ~ I ·196·C 
C(lJ) 

R!S I STOR 

L ______ ~ ~ _________ ~ 

P()(j[R 
II'{l[R 

SHIElDm 
M1CROSTRIP 

fiXTURE 

r-----------, 
I 16-28 dB GAIN I 
I I 
I I 

I 
I 
I 
I 
I 

lSV 

I'I)-MIA MIX£II 
IG-l5CD rntz 

Fig. 55 - Hot-Cold Cascadable Amplifier Noise Set·Up. 

on the power meter. The A7s are used 
to obtain maximum dynamic range. 
Using the hot resistor, a minimum of 
20 dB above full scale is required by 
the output amplifier to maintain 
linearity and not compress the noise 
peaks. Using the -10 dBm range on the 
power meter requires +13 dBm output 
from the A 7 in front of the 3 dB pad. 

Using the three A33s as a post 
amplifier pvovides 30 dB of gain in 
front of the mixer which isolates the 
mixer so that the set·up is independent 
of the mixer noise figure. 

D. L Cheadle, "Measure Mixer Noise 
Figure with Your Power Meter", Micro· 
waves, March 1975. 

High Level Mixer·Amplifier 

Using the WJ·M9D high level mixer, and 
A9 and A7 amplifiers, as shown in 
Figure 56. a very high level converter 
can be realized. The example requires 
only -3 dBm from an LO. source and 
can handle signal levels up to +5 dBm 
on the input with a conversion gain of 
17 dB. The input intercept point is 
typically +15 dBm with a 9 dB noise 
figure. 

This would be ideal as a second stage 
converter section or could be used 
directly as an RF front end in a high 
signal level environment when maximum 
signal handling capability is required. 
This system can provide a single-tone 
dynamic range of 105 dB in a 1 MHz 
bandwidth and a ~purious·free dynamic 
range of 78 dB for multiple input tones. 

tlSVIl.TS 

IUB", 

9 dB N. f. __ 

t15 dB", 
INPUT I. P. 

'ld8m 

tJZdBm 
OUTPUT I.P. 

Fig. 56-High Level Mbcar·Amplifier. 

Automatic Gain Control Amplifier 

A wideband high performance RF 
amplifier with AGC can be easily con· 
structed using Watkins·Johnson Com· 
pany TO·8 cascadable amplifiers, 
WJ·G 1 gain control module and a few 
external components. A 50 to 300 MHz 
amplifier with the gain control set to 
provide +20 dBm output power and 
gain from 25 to 53 dB is shown in 
Figure 57. Table 9 gives the electrical 
performance characteristics of the 
amplifier. 

The diode detects the RF power 
(about +10 dBm). resulting in a voltage 
which is compared to a reference 
voltage at the operational amplifier. 
Any difference voltage is amplified and 
used to control the G 1 module. such 
that the power at the detector diode 
is held at +10 dBm. The diode is placed 
before the A9 to obtain 16 dB of isola
tion from variations in the output load. 
The WJ·A9 also amplifies the power to 
+20dBm. 
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Rf 
I~PUI 

\·lllO '~dB'" 

IOKO VRH 

t~tlS \'dCl 

Fig. 57 - Automatic Gain Control Amplifier. 
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Table 9 - AGe Amplifiar 
Electrical Performance 

Froquoncy 

VSWR In/Out 
Harmonic:s 
DC SupplV 

+20 t 1 dBm for RF Input of -33 
to -5 dBm (High Lewis Saturate 
thcA51 
<2.0:1 
> 20dB Down 
24Vat225 rnA, t15Vat 20 rnA 
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Special Purpose 
Hybrid Devices 
Attenuators, Linearizers, 
Limiter Amplifiers, Limiters, 
Detectors 

Functional modules other lhan amplifiers are often required in 
maS! signal processing applications. For this reason, W-J 
offers a broad line of miniature TO·S componenls designed to 
complement our W-J amplifiers and mixers. 

Typical and Guaranteed Specifications 
Voltage ControUed Attenuators 

Madel 

GI 

G1 

G30 

634 

S40 

EGI 

KS40 

Fnquency 
Range 
MH, 

100.500 
500.11XXJ 
lQ1l).1IXll 

500.11XXJ 
lQ1l).1IXll 
=1<00 
500.1IXll 
500.<000 
100.500 
l00-11XXJ 
l00.1IXll 

500.1IXll 
500.<000 

[nUf1lon l..IISS 
dB 

1.0 15 
10 15 
18 3.3 

15 
1.5 
1.8 

15 
30 
33 

10 
3.0 

12 
3.0 

30 
30 
35 
18 
3.0 
35 
3.0 
35 
4.0 

15 
35 
15 
15 
30 

30 
35 

* ROOI 5IJ..4OO) 2.0 2.5 

* NEW PRODUCT 
NOTE.: 1. Prelimmary specificalions. 

Attenuator Linearizers 

Model 

LSI Unmller (SpeciflCatloos apply 10 lGI 
used In c.on](JnctlOn With GI aucouator) 

LS30 lIneulnr (Specifications apply 10 
lGll used In conjul\Clion willi GlJ 
anenualor) 

Attenuation 
dB 

TVp. Max. 

36 31 
l) 15 
23 18 
35 31 
19 15 
23 18 
45 <0 
40 35 
l) 15 

<0 35 
35 l) 
l) 15 

33 18 
18 23 
36 31 
19 24 
21 16 
34 19 
24 19 

33 30 

VSWR 

Max. 

1&1 
1.8:1 
15:1 
1.8:1 
1.8:1 
121 

1.8:1 
1.8:1 
201 
1.1 1 
22:1 
1.8:1 
1.8:1 
2.0:'1 

1.9:1 

TypIcal Currenl ilraln 

Switching 
Speed 

" llHlO'/o 100% 
Typ. Max. 

40 125 
4.0 125 
40 125 

40 125 
40 125 
4.0 125 
0.1 6 
0.1 6 
01 6 
0.5 4 
0.5 ~ 
05 4 
0,5 4 
05 , 

2.0 125" 
2.0 115 
10 115 
05 ;; 
0.5 .; 

5.0 10 

Min. Alt!nuaUon Max.. AlI enuaUan 

Control 

v IlmAI 
0-15 (}'7 
0-15 ().7 
0-15 0-7 
0-15 ().7 
0-15 0-7 
0-15 0-7 

0-15 0-10 
0-15 0-10 
0-15 0-10 
0-15 0-10 
0-15 0-10 
0-15 0-10 
0-15 ().ID 
0-15 0-10 
1).15 1).1 
0·15 G-7 
1).15 1).1 

()..15 G-l0 
0-15 0·10 
6-15 010-5 

v 
15 
15 
15 

5 
5 
5 

15 
15 
15 

15 
15 
15 

15 
15 

15 
15 
15 

15 
15 

±5 

BI" 

IlmAJ 
15 (Max.) 
15 (Max.) 
15 1Ma) 

61Ma) 
6IMax.) 
6 1M",) 

10 (Max.) 
10 ~'ax.) 
101Ma) 

101Ma) 
10 (Max.) 
10 (Max.) 

12 (Max.) 
12 (Malt) 

lIMax.) 
7 (Max.) 
llMax.) 

12 (Max.) 
12 (Max.) 

30 [Max..I 

Unearlly SliecilicallOlls 
25eC -54~C 10 +85~C 

V- V+ Vean V- V. Vean Typ. MIx.. Typ. Mal. 

SmA 31mA 15mA SmA 21mA 2.5mA <±ldB ±l.5dB <±1.5dB ±2 aB 

3mA 12mA 12mA 15mA 21 rnA SmA <±1 dB ±l.5dB <±1.5dB ±2d8 

'Oulline draWings on these packages are 00 pagc 16. 

'02 

Package 
Tvpe' 

10~ 

TO~ 

10·5 

KA 

T1).88 

Package 
Tvp. " 
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Limiter Amplifiers 

GaIn Power Dulput 
SIlIJIl SIgnal GaIn Flatness Holse Flgu~ All dB Comprwloo VSWR 

Frequency dB ±dB dB dBm In/Dill DC 

Range M'. Min. Max. Max. Max. Mu. M'. M'. Ma. Ma. Volls m' Package 
Model MHz Typ. D/50C -54/ 85C D/SOC -54/85C Typ. O/SOC -54 /85C Typ. O/SOC -54/85C O/50C -54/85C Hom. Typ. Type' 

"'7 ~OOO ' ~6 12.0 11.0 05 0.7 7.0 8.0 85 12.0 11,0 8.0 1} 2.0 '5 5< TO~ 
lXl-:aJ 1~6 I~O 11.0 0.5 07 7.5 8.5 90 11.5 10.0 7.0 17 20 '5 5< 70~ 

All ~OOO 130 12.0 11.0 0.5 0.7 5.0 &0 6.5 - 15 -5.0 -7.0 1.712.0 1.112.0 15 5< TQ.a 
lXJ-:aJ 13.0 120 11.0 0.5 0.7 55 6.5 7.0 -1.5 -5.0 -7.0 1.712.0 1.112.0 15 5< 7Q.a 

"''' 10·100l 11.5 10.5 95 0.5 0.7 58 a7 7.2 10.0 7.0 5.0 19 20 15 55 TO~ 

"'45 IIXXJ.4OOl 115 10.0 9.0 08 In 80 9.5 10.0 14.0 125 11.5 21 22 15 110 T" 
"'45-1 IIOO-4OCO 14.0 13.0 12.0 08 In 7.5 9.0 95 17.0 15.5 14.5 21 22 15 110 TO~ 

''''62 = 11.5 IUD 9.0 08 1.0 7.5 6.5 9.0 Il0 lW 10.0 22 2.3 12 70 " 
Signal Limiters 

Frequency InsertIon lDss1 

Range dB 
Model MHz Typ. Max. 20V 

11 5Q-1(Xl) 1.9 3.0 0.0 
l2 f>:aJ 20 25 -20 
l34 :aJ-2.;oo 29 37 -22 
l41l ~ 35 4.5 .~, 

* R40 IIro4OOl 3.B 4.5 

* KlBO llDJ.8OOl ' .0 5.0 
* HEW PRODUCTS 

Power Limiter 

Frequency InsertIon Loss 
Range " Mooe] MHz Wo Max. 

Pl3D 11X\-2!llJ 09 1.0 

Directional Level Detectors 

DC Output! 

F~quency mV 
Rlnll! Insertion lou PIN H ID PIN : "6 

Mooel MHz Typ. M,. Typ. MaL Typ. M,. 
01 10-100) 3.4 3.8 135 911 

1axJ.2!llJ 3.7 4.5 135 911 
tlOTES' 
I Measured With f;() Kn dB output load. 
2. Dlretl!Vlty ~ 2{J log (IOIWard DC oulpul +- reverse DC OUlpu1. 

Tangential TO-8 Level Detectors 

Model 

.03 
• 03-1 

* HEW PRODUCTS 
NOTES: 

Frequency 
Range 
MHz 

10.11))) 
1001IXl1 

55 

55 

I. Measured \'11th 10 Kn OIJtpulload, f;() /loA detector bias and PLN : - 10 dam 
2. PLN ~ -20 dBm. 
'OuJll1lC draVo1flgS IDr tnese packages are on page t9 

25 

25 

Umlllng lm l IMaLl 
dBm VSWR 81 .. Package 
15V 10V Mu. Voltage Tvpe' 

-1.0 -4.0 2.0.1 51020V TO~ 

'1 .0 -20 2.0:1 51020V TQ.a 
.\0 -1.0 211 Sto20V TQ.a 

·10 -ll5 221 51OroV TO~ 

1'4.5 0.5 2nl BID 15 V TO. 
"".5 D.D 2nl 8 to 15 V " NOTE: I. For bias levels;:: ' 15 VDC 

UmlHng Threshold VSWR Package 
Typ. -54/ 85C Tv> MaL T~pe' 

10dB 75 12.1 171 TQ.a 

Dlret1lvilyl l Iso1allonl 
dB dB 

PIN ~ "4 '"- DC Oul Oul- DC 0111 Package 
Typ. M'. Typ. MIn. Typ. M'. VSWR Type' 

>35 20 >35 28 > 41l 32 70·5 
>35 28 > <0 32 < III 

>10 10 >28 22 >32 26 < 1.11 

Output 
Ollset 

flalness' Inpul \\JUage Package 
mV Impedance mV T¥pe' 
±7 50n 105 T" 
±2 lOOn 105 T" 
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Special 
Purpose 

Hybrid Devices 
Technical 

Data Sheets 
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WJ-02 
10 TO 2000 MHz 
TO-5 DIRECTIONAL LEVEL 
DETECTOR 

• HIGH DIRECT IV ITY : 25 dB 
AT PIN = +6 dBm 

• HIGH ISOLATION: 30 dB (TYP.) 

• LOW VSWR : 1.3:1 (TYP.) 

• LOW COST 
• ULTRA SMA LL SIZE 

Specifications· 

Characteristics Typical 
Guaranteed 

Frequency Range 

Insert ion l oss (Max.! 
10· 1000 MHI 
1000·2000 MHI 

DC Output l (Min.) 
AI Pm" +10 dBm 

10·2000 MHI 
At Pin'" +6 dem 

10·2000 MHI 

Direct ivity l,l (Min. ) 
At Pin'" +4 dem 

10 ·250 MHz 
250·1000 MHz 
1000·2000 MHz 

Isolation l (Min.) 
Input .... DC Output 

lO·10QOMHI 
1000·2000 MHI 

QU1Pul-' DC OUlput 
10· 1000 MHl 
1000-2000 MHz 

VSWA Input/Ou tput 
10·2000 MHl 

· MI!OJured In 3 SO-ohm system. 

NOles: 

10·2300 MHI 

3,4 dB 
3.7 dB 

135mV 

55rnV 

>1l0dB 
>30 dB 
>20dB 

>35dB 
>28dB 

> t10dB 
>32 dB 

< 1.3 1 

1. Measured wi.h SOK ohm de ou.pu. 1000d. 

0"·50"C 

10·2000 MHI 

3adB 
4.5dB 

90mV 

25rnV 

35dB 
20dS 
IOdS 

2adS 
22dB 

32 dB 
26d8 

1.01 \ 

2. Dlr1!'C.lvily · 20 logIFo .... ·.·ard de: ou.pu • .;. Reverse de output) . 

3. Video Bandwidth 10 kHz Typ. 

Weight aPlJrox irnately 1.0 grarns (0.04 OZ.) 

406 

O"·+8S" C 

10·2000 MHI 

3.8 dB 
1\ ,5 dB 

90mV 

25111V 

35d8 
20 dB 
10 dB 

281.18 
ntis 

32dB 
26 dB 

1.5:1 

Absolute Maximum Ratings 
Storage Temperature 

· . .. .... ..... _62°C \0 +12SoC 

Maximum Case Temperature 

· . ..... ............. 12SoC 

Max imum CW Input Power 

· • . •••• ......• _ • SO MiHiwaHS 

Maximum Short Term RF 

Input Power (1 Minute Max.) 

_ .. .... . _ .... . _ 100 Milli \'(irIlS 

"S" Series Burn-In 

Temperature (Case ) . _ .. .. . 12SoC 

Outline Drawing 
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Typical Perfonnance at 25° C 
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WJ-03 
10 TO 1000 MHz 
TO-8 LEVEL DETECTOR 

• 5O·0HM INPUT IMPEDANCE 
• RF INPUT, DC OUTPUT 
• ACT IVE INPUT CIRCU ITRY 

S pecifications'" 

Guaranteed 
Characteristics Typical 0" _ +SO° C _540 

_ +85°C 

Frequency (Min.) 10-1000 MHz 10- 1000 MHz lO- lOOD MH z 

Detected Voltage l ,2 90 mV 

Variation Over FrcquencyJ ±7 rnV ±20mV 

Variation Over Temperature l ,3 ±70mV ±80mV :tOO mV 

Output Offset Volta!le l .. 205mV 

VSWR (Max .) Input 1.5: 1 2.0:1 20: 1 

Output Capacitance 2.2 KpF 3.0 Kp F 

DC Current (MaK.) at +15 Volts 10 rnA , 3 rfIA 14 rnA 

NOIl'I: 

' Measu red In a 50-Qhm ~ystem 01 . 15.0 Vdc Nominal, 50 pA detec tor bioI and 10KS'l 1000 

I . 500 MHz 
2. -to dBm Inpul Power 
3. -20 dBm Input Power 
4 . No RF Applied 

Absolute M aximum R atings 

Storage Temperature .. .. .. .. . . . ..•.••. •• • , .... -62"C lo +12S"C 
Maximum Case Temperatu re .. ...............•. _. _ .... . .. . .. _ 125°C 

Diode Bias Current .. " ... " " ....... " ... " . ... " .... " " ...... " . +1 mA 

Maximum CW Input Power . " " . " ... " ..... " . " .. " .... ... _ " .50 Mill iwatlS 

Maximum Short Term RF Input Power (1 Minute Max.) .. " " .. 100 Milliwatts 

"S" Series Burn·ln Tempera ture (Case) . " ... " ... . " ... .. " . " .. " . " . " 125° C 

Weight approximately 2.0 orams (0.07 07..) 

408 

Outline Drawing 
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Typical Periormaace at 25°C 

Insertion Loss VS. Frequency<1> 
PIN = -10 dBm (10K n Load) 

i~ 1111#1111 
is 10 100 ZOO 500 700 1000 

FREQUENCY - 101111 

Detected Output vs. Frequency ¥s. 

RL,PIN = -10 dBm 

12 

~ .. 1-•• ~ .. /' 
Io-RL=50 OKII 

... 
~:: II" :.::: '. 7 

RL = 10~ OHII f-/ -... ---...... 
5 

2 
., 

Rf: '~ OHM 
.../ 

10 100 ZOO 500 700 
FREQUENCY - 11Hz 

NOTES: 

-::-

1000 

CD INSERTION LOSS MEASUREO BETWEEN POINTS ® AND ® 
ON A son 'TRANSMISSION LINE. 

J 
® ® 

5 • 

~"'n," • 
OUTPUT 

Typical Test Circuit 

RF INPUT 

OETECTO R BIAS 
10·SOD pA ITYP.) 

~ ____ ~~~~~NCE 

REFERENCE DIODE BIAS 
10-500 pA !TYP.) 

(FOR TEMPERATURE 
TRACKING) 

Detected Output vs. Diode Bias 
Current, F = 500 MHz, PIN = -10 dBm 
(10K n Load) 

0 

0 

0 1/ 

0 
V 

0 
~ 

.... 
0 10-

-$ 0 
10 100 

DIODE BIAS CURRENT-pA 

Detected Output VS. PIN, F = 500 MHz 
(10K n Load) 

00 

-........... 0 
............. .. 
~ 0 

-t .~ 
-20 -15 -10 -5 o 

I!I~UT POWER - dBm 

Typical Application Circuit 

TEMPERATURE COMPENSATION AND LEVELING CONTROL 
BY USE OF A 03 AND RELATED CIRCUITRY 

DETECTOR 
OUTPUT 

REFERENCE 
OUTfUT 

500 

Detected Output vs. Frequency 
PIN = -20 dBm (10K n Load) 

i~~ 1111111111 
~ 10 100 ZOO 500 7110 

FREQUENCY - 101Hz 

Detected Output vs. Frequency 
P.IN = -10 dBm (10K n Load) 

1000 

I:~ IIIfHlU 
10 100 200 500 700 1000 

FREQUEIICY - 11Hz 
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WJ-03-1 
10 TO 1000 MHz 
TO-8 LEVEL DETECTOR 

• 300·0HM INPUT IMPEDANCE 
• RF INPUT, DC OUTPUT 
• ACTI V E INPUT CIRCU ITRY 

Specifications· 

Guaranteed 
Characteristics Typical 0" _ +50" C _540 

_ +8SoC 

Frequency (Min.) 10- 1000 MHz 10-1000 MHz 10-1000 MHz 

Detected Voltage ! ! -50 mY 

Variation Over Frequency 3 ±2mV ±20 mY 

Variation Over Temperature 1 ,3 ±70 mV ±80mV ±90 mV 

Output Offset Voltage 1,4 205 mY 

Input Impedance 300<1 

Output Capacitance 2.2 KpF 3.0 KpF 

DC Current (Max.) at +15 Volts l OrnA 13mA 14 mA 

NOlin; 

"Meaiutcd in B 50-<lhm 5Y$!Cm at +15.0 Vdc Nominal, 50 JlA de tector bias and lOK !1 
load resist ance. 

1.500 MH:l 
2. -10 dBm Inpu t Power 
3. -20 dBm Input Power 
4 . No R F A pp lied 

Absolute Maximum Ratings 

Storago Temperature ......... .. ..... . · . • •. .... _62°C to +125°C 

Ma ximum Case Temperature . . . . .. . . ....... •. · . • . . . , . .. .. 12SOC 
Diode Bias Current . . . ..... .. ........ . +1 rnA 
Maximum CW Input Power ... ..... . · .... .. . . ... 50 Mi Uiwans 
Maximum Shon Term RF Input Power (1 Minute Max.) . . . . . . . . . 100 M il tiwotts 

"S" Series Burn·ln Temperature (Case) . . ... . . . . .. .... . ....... 125°C 

Weight approxi mately 2.0 grams (0.07 oz.) 

410 

Outline Drawing 
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Typical Performance at 25°C 

Insertion loss vs. Frcquenc,fD 
PIN " -10 dBm (10Kr2 Load) 

iJ II Ffmffi 
3. 10 loti 100 loti 100 1000 

f liEOO!:IICT - WHz 

Detected Output vs. Frequency vs. 
RL, PIN = -10dBm 

., "l' IK 01111 

, :T ,- - - _ L - -., Rl=lOlOiilll , 
I I I I 

10 100 100 500 100 
flI£OlI!IICl - III ~' 

~OHS 

--

(i) ,.OSU 1l0HOSSIIU.SUR£OnTfi"EU 'O'N"lS ~ ~~O (!, 
D~ ~ !4.'l 11!A.~;~.lSSI O~ l iM 

( ® (\) 
j , • • 

~ otl[cn o 
Ou l PUI 

Detected Output vs. Diode Bias 
Current, F " 500 MHz, 
PIN = -10 dBm. (10KU Load ) 

., ,,~---'----'---Ll 
DIOOt '11oS ~U RnU~I · ~ 

Detected Output vs PIN ' F '" 500 MH z 
(10K Q l oad) 

00 

--
, I 

1 . , ·n ." ., , 
IH?UT POWEll - d~ 

Typical Test Circuit 

RRU .. ~l 

OllltT DR liAS 
lO·IOO';"ITVP.1 

r :~;:~;" r 
-=- RHtnf~>£ 

~r~lRE~tl OIOOt'TIoS 
IOWl ..... ITYtJ 

OUI P1I T 

IfOR1UlftR~TO~t 

IAAt~IUGI 

Detcctod Output VS . Frequency 
PIN " - 10 dBm (1 0K fl Load) 

,~~LJ~-L-L~~~ 
10 100 100 100 100 1000 

FRfO'JEIICI - IIIIt1 

Detected Output vs. Froqu cncy 
PIN " -20 dBm (10Kfl load) 

o· 
" 

"I • .. 
, 
, 

V 
1 

~oo lOll 
fREOUE~CY - W~ I 

V 
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WJ-EG1 
100 TO 2000 MHz 
TO-5 VOLTAGE-CONTROLLED 
ATTENUATOR MODULE 

o LOW VSWR : <1.6: 1 TYP. 
o LOW INSERTION LOSS: 

2.5 dB to 2000 MHz 
o ULTRA SMALL SIZE: TO - 5 
o LOW CURRENT DRAIN: 5 rnA 

Specifications· 

Characteristics 

Frequency Range 

Maximum Attenuation Avai lable 

100- 500 MHz 

100- 1000 MHz 

100-2000 MHz 

Insertion Loss (Va '" 1SV) 

100-1000 MHz 

100-2000 MHz 

VSWR (Worst case in attenuation rango) 

100- 1000 MHz 

100·2000 MHz 

Fl atness Over Frequency 

(Min. 10 15 dB) (100-1000 M Hz) 

Bias Voltage 

Bias Current 

Control Voltage 

Control Current 

Response Time o to 90% 

10 to 100% 

' Me~u,cd in a 50-ohm w uen'!, guaranteed a t 25°C 

Typ. 

36dB 
29 dB 

21 dB 

2.0 dB 

2.5dB 

<1.'11 

< 1,6' 1 

±O.5 dB 

5 mA 

5 rnA 

2 J,lSCC 
75 J,lsec 

Weight approximately 1.0 grams (0.04 07. . ) 

412 

Guaranteed 
Min./Milx. 

100 MHz to 2000 MHl 

3 1 dB (Min.) 

24 dB (M in .) 

16 dB (Mi n.) 

2.5 dB (Max .) 

3.0 dB (Max.) 

1.8 . 1 (Max. ) 

2.0 1 (Max.) 

±1.0 dB 

+ 15V 

7 rnA (Max.J 

O V to +15V 

7 rnA (Max.) 

Ij /Jsec (Max.) 

125 .usee (Max,) 

Absolute Maximum Ratings 

Storage Temperature 

· .... . .. . ... . _62°C to +125°C 

Maximum Case Temperature 

· . _ . ... ....... .. . . . . 12SOC 

Maximum DC Vo ltage 

· . ....... . ... , . ... +18 Volts 
Maximum Continuous RF Input Powar 

· .. ... . . ..... .. 100 Mi!liwallS 

Maximum Short Term RF 

Input Power (1 M inute Max.) 

· ... . ....... . .. 200 MiUiwaUs 

Maximum Peak Power 

· .......... .. .. . ... . 1 Walt 

(3 JJ S!JC Max.) 
"8" Series BUrn·ln 

Temperature (Case) .. . .... 125°C 

Outline Drawing 
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Typical Performance at 25°C in a 50 Ohm System 1VO IAS · . ' 1 5Vd(:,unlos~OlhefW;renOlOdl 

AttenuaTion vs. Frequency 
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WJ-EL1 
50 TO 1000 MHz 
TO·5 THIN·FlLM 
LIMITER MODULE 

• VOLTAGE VARIABLE LIMITING LEVEL: 
- 10 TO OdBm 

• LOW INSERTION LOSS AT LOW INPUT 
LEVEL: < 2.0 dB 

• LOW INPUT VSWR 
• GOOD SUPPRESSION OF EVEN ORD ER 

HARMONICS DU E TO BALANCED CIRCU IT 
DESIGN 

Specifications ,. 

Characteristics 

Frequency 

I nserlton Loss 
Pin < -20 dBm 
+15 " Bias ""';; +20 Vdc 

Inpul VSWA ~Pin < +20 dBm, 

10 <: Bias " 20 Volts ) 

OutPUt VSWR (Pin < 
-10 dam, 10 < Bias ';:;; 
20 Voltl) 

MaK, Output Level 

Pin " +20 dBm at 15 Vdc 

TypiC<lI Bias Curre nt: 

al15 Vdc 
at 20 Vdc 

Typ. 

50-1000 

2.0d8 

1.7:1 

1.7 :1 

7 rnA 
l OrnA 

' Measured In (I SO-<>I\m system. guarlln leed lit 2S"C. 

GU luilnteed 

Mil X. 

50-1000 MHz 

2.5dB 

2.0 :1 

2.0:1 

2.5 dBm 

Limiting and Insertion Loss Characteristics (25"C) 

Ou_. Ln.' a' M ... Oulp • ., 
LIm.,!~ n ... 1h.ld U",\" ng L ... ! In ...... '" Lou In .. ",,,,, lA .. 

, .. , VOl""" !1 ~8 C.""",."Io"! ('20 dOm Inpul l ItIOO MU,l [1 000 MH. \ 
TYI>. '" Typ. Typ. 

-20 Volo, .,. · 2 .!> uB~' li dS 1.8a8 

·ISVoln .,-, - 1.2<1Bm 20 .. 9 :tOea 

• 10 Vol" ~ , -1.01lS", :H. d 2~Q8 

"Vol" - 100 _1 ae ... ' ''' ,." 

Outline Drawing 

EL 1 -1 160 < OJ! I -
"101 
~ , 

,I IUO I' fj"-

"" ,,:.,,~ ~~ m 
11 1~ l ..u 

_~~ m:.:'./oiOIA 
I PI';~ r l~!' i.l1 

, 
C ~I)J:'jD 

_ I I-
- . / loO ow.u:l l1 r lll 

~ ' -, - )f> . ou ... , Rr-' ~ ~" l' 
l~flJl 

- 0( I'Q.IIlC'.( 'W 

DIY.I'.s>oNS ."'( "" II<O!(S !""LL'''ITI IISI 
I ClOt! III U" Ll$!> OTl!flr.o1S[ snCl"U) 

Weight 1.0 grams (O.04 oz ,) milX . 

WJ·CA package is not available for 
TO-5's. 

Absolute Maximum Ratings 

Storago Temperatu re 

.. . ... . ..... . _62°C 10 +125°C 

Maximum Case Temperature .. . 125°C 

Max imum DC Vo ltage ... . . . +25 Vdc 

Maximum Continuous RF 

Input Power ... . .. . .. . +20 dBm 
Maximum Short Term RF 

Input Power (1 Minute Max.) 

........ . . .. . .. 400 MlII iwilns 
Maximum Peak Power ..... . . 1 Wat! 

(3 j.J.sec Max.) 
"S" Series Burn-In 

Tomporaturo (Case) . . . .. .. 125°C 
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Typical Pedormance at 25°C 

Limiting Characteristics V5. Input l evel 

and DC Bias 

, 
"W} I , ,......-,::; ·IIV , , 

~ 
¢:-~ ' IDV out I ·W J . I ~:~:} " 

~ 
.t,.- .\OV l . 

, I.IV 
• 

fL / 
1 'O'J! 

{!.~/ 
If 

! , 
,~ 

,0 

." 

.. 

I 
,'/ 
V 

-" • 

Typical Automatic Test Data 

vee • '5 V 

" [0.("" ~" vi' •• ~~:~ 

"oj: '" ~. " 
~ o.u .., ... " . J 

1 •• . 00 ... ... .,., 
~n.1I L, .. , _ •• 9 

Iie .n .. , .. , _ 1. • 

' n." : .~ .. , ., .. 
~ ft." .. , : . J -,.' .. ~ ... .. , '. : .,., ,., .. , 1. : ... . , .t 

' .' .04 '.' .. , ·:.e 
na . • ' L. .. , · ~. D 

"u ... .. , .. , ., .. 
1101." .. , : .' - , .1 
,;u ... • •• ... - I . 

Input VSWR V5. Frequency 

svL I 
I 

VI I 
I 1..-, 

lG ~dt" . 
-

I' • . 
"'" I 

\.151~~ 

Maximum limiting level 

, , · , • 

• 
• 

" , 
~ 1. • 
o 
• 
~ • 

• 

" 

, 
·~'C 

'\ 
',S' C 

--. 

vB \~ i 'ISVCl TS ·f ' .... ... 
FREO.UENCV_ MH. 

u 
• 500 1000 1500 , ... 

fA£DUEUCY· MHt 

Insertion loss 

, 
I 

J oVdt . · ' ~'=- -- -. . 
1 "' ISVdc; -...::-:t-. ...,;: • 

§ 
i5 ( 
~ • 

5 • z 

, 
". 

~ 
IOVrk'~" 

I 
S ViIc --. 

500 HIIlO 1500 2000 
fAEDUENCY - MIlt 

linear S·Parameters 

H(Qn,· ;y ". '" M: M~ .~; .~ ~~, 

)~.II: ... ,;, ." e . " " ' 00.0 I .: n ." O.U , 
.80 . 0 0 011' ." ... , ., 
lfO.~ • . !t o . ~ , '." -" 
· O'.~ • • 011 ·~ I 0." .,,, 
: 01 .' •. II' . ., ' .11 . :1 
UO . ~ .. ,,~ -It . 0.11 .,. 
Ito.' e.'.' . ., .... ... 
to •. O t . '6 ' -.~l .... ." 
.u.~ ... " -I" a. 1O -" ,no . • a. '" ..)a •. r, - H 

" 00 .' e . ,,, ., : ~ D. " . ., 
,'U.a e.I " .,., .. " ." 

Phase Shift V5. Input Power 

, 
20 ~DC 

• 

* ,. 
· , , 
· 

' 100 .... 

I'-.. , 
! 
~ 

/ l/f/ 
• 'I W 

'/ , 
_II . \0 -, 

'" sa 
nO O '" "~~ , .. 
0 . 1' " a . • " ." 
0 .80 , ~.'H -" 
0 ." ., ~." J ... 
~.f1 ." ~ . • n . ~ . .... .~: •. ,n ." 
l.tI ." .... , ·n 
t • •• .,. .... 0 ." 
t . O' ... .. ,, ~ -" 
~ . n .. , e. , 11 -" .... ." 0. , n .", .. " ." D. ' " 

·,a, 
D." . ., .... , . , ~, 

t. rf ." I. ' ~ : .,,, 

Deviation from Linear Phase, Gain and Group Delay 

"[C~I~'~ :u ~ ,~ • ." • .~ '" :Iv . " .-, . "QV~ ~n' ¥ 
~": "" HC .. " ..Ole 

, ... ~ . t . .... - t . " ·J. n D . ~n 

IOU •• •• U ·t . O •• 2) ., ... D.:" 
I .... .~ . : - ·!t.n I.'S .,." D.lII 
I .... ·z." · U.I ' • . n .,. " 0.'" .. t.' ':.," ·n. " ~ . l1 ., ... t . 1 r, 
: .... ·z.u .,.. ... •. n · 1. " • . • 1 , 

.n.' .,.:> - 0: . .. , ' . n " ." •. : » 
'n.' -... ~ . ~ 1. " I. : . ., ... e . " • 
,~ ... D. " ·".n I. " ·' .U I. " . 
no . • ,. : . ·n.'. D. " "." G. ' 'I , ..... . . n ·n. " • . 'I . ~ .. ~ I.'" 

~ l'O~8<n 

--. 

I '''-r ''' 

,\-L'I1;I W" 

.. 

41 5 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



WJ-El40 
1000 TO 4000 MHz 
TO-5 LIMITER MODULE 

• VO LTAGE VARIAB LE LIMITING LEVEL: 
-3 TO 4.5 dBm 

• GOOD SUPPRESSION OF EVEN ORDER 
HARMON ICS DUE TO BALANCED CIRCUIT 
DESIGN: > 40 dB AT +5 dBm INPUT ITYP.I 

Specifications * 

Characteristics 

Frequency 

I nsertion Loss 

PI N ';>;-20 dBm 
+8~Bias<+15Vdc 

Input VSWR 

PIN .s;;-lO dBm 
+8< Bi<lsC;;;; +15 Vd c 

Output VSWR 

PIN~-10d8m 
+8<Sias<+ 15 Vdc 

InllUt Signal (Max,) 

Bias 
At+ 15Vdc 
At+12 Vdc 
At +10 We 
Ai +8 Vdc 

Typical 

800-4200 MHz 

<3.808 

< 1.6: 1 

< 1.6:1 

10.0 rnA 
8.0 rnA 
6.5 rnA 
5.0 rnA 

Guaranteed 
Min./Max. 

1000-4000 MHz 

.a.5 dB (Ma;.c.) 

2.0: 1 (Max.) 

2.0.1 (Max.) 

+17 dBm 

limiting and Insertion Loss Characteristics (25°C ) 

Output Level Max. Output 
il l lim iting il l limiting Insertion 
Threshold l evel Loss 

Bias Vo ltage (1 dB Comp) (+17 dBm Input! (4000 MH z) 

Typ. Max. Typ. Milx. Typ. Milx. 

+15 Volts 3.0 4.3 4.5' 5.51 3.7 4.5 

+12 Volts i.5 3.0 2.51 3.51 3.B 4.5 

+10 Volts -0.5 1.0 0.51 
1 " ' ., 3.9 4.5 

+8 Volts -3.0 - 1.5 _, .51 _0.51 4.2 4.5 

NOles . 
I. AI 1000 MH~ 

416 

Outline Drawing 

EL40 

", ' .. ·-1 I"'" ItO 

~'<l,1 
U 'I . "" ., + u. ·: ('1 ' :)~'::!1,.. 

Ilkhl'" , .. • .- lO ... . ' .. ' 
:'1\(\'" $. 1r \ '" 

, 
' $ ~ I , '" ••• , , n" f' 

'm' , , 
~"'I'U 

,. < 
""" ,,,,, .. ,,. ·""""·"M,IIn." 

'~""tl .,,, .. ~.t""""""""'.'. 

Weight approximately 1.0 grams 

WJ-CA pact;nge is n01 available for 
TO-5's. 

Absolute Maximum Ratings 

Storage 

Temperature. _ ... _62cC to +125°C 
Maximum C;]se 

Temperature ... . .... ... +105cC 
Maximum DC Volta!]e . ... • . 16 Volts 

Mllx imum Continuous 

RF Input Power .. . .... +17dBm 

Maximum Short Term 

RF Input Powe r 

(1 Minute Max.) .... 100 Milliwal1S 

Miudmum Peak Power .. .. .. 0 .2 Watt 

.... ......••. . 3 Jj5eC Max.) 
"5" Series Burn-In 

Temperature(Cilsc) . . .. . .. 105°C 
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Typical Perfol'mance at 25°C 

Limiting Characteristics vs. 
I nput Level and DC Bias 

£ -2011--+-H~6-r--+-~-I 
." 

~ -301--+---1'1+:.=1---+-+--+-1 
~ 

~ -41l1-+...IJ'-ff+-~I51~-I---1 
o 
ffi-50~-+n,M!-:;...f:""-+--1I-4.--I 

~ ~-rol-~~~~--~~~~-I 

+IOr--r--'T""-.--'T""--.---r-....... 

Power Output • 

0 +8. 

E 
CD 

+6. 0-

':' -+4.0 ... 
~ +2-
~ 
o 
a: 

0 

0 

i -2.0 

-4 

-6. 0 

+8 Vdc - +12 Vdc • II ••••• _ 

+10 Vdc - -- +15 Vdc -----

","- -. - -- - ~-. ... .. .... ..... , ... .... 
r--- ... 

- 10-

I I 
0.8 1.0 2.0 3.0 4.04.2 

FREQUENCY - GHz 
• at 1 dB Gain Compreuicn 

-

Input VSWR vs. Input Power 

4.0 

~3.0 
~ 

I 
+8 Vdc 

I.DGHz 

I-- r--.. ... 2.0 
~ - - - ~ ":: 1 ~ ~ 1.0 

+~5 Vdf-- ..... 
II 
3 -1 +1 +3 +5 +7 +9 +\1 +1 +15 +17 

PQWER IN - dBm 

4.0 

I 4.0 GHz 

+8 ~dc~-. 

- ....... -.•. ... <-~ -I '" +l5 v~e-' 
-3 ·1 +1 +3 +5 +7 +9 +\1 +13 +15 +17 

POWER IN - dam 

VSWR vs. Frequency 

4 
Vee = +12 Vdc 

3 .0 
IrOUTPUT 

PIN· ·20dBm ~ 
a: 

0 

-~ - -- -
0 

~2. 
1. 

I !-INPUT I 
0.8 1.0 2.0 3.0 4.0 4.2 

FREQUENCY - GHz 

Insertion Loss vs. Temperature 

0 

-54·C-

+25"c ---
.11 +85

Q

C -----

.0 

.0 
.. p;-. t=' ... - ~- ~ 

vee • +15 Vde I"-

.0 

.0 
I I -6 

0.81.0 2.0 3.0 4.04.2 
FREQUENCY - GHz 

Insertion Loss vs. Frequency 

o 
~ -1.0 
I 
~-2.0 
-' 
z -3.0 
o 
i= ffi -4.0 

~ -5.0 

-6.0 

f--

-
I I I I I I I 

+8Vdc - "'12Vdc •••••••• -

-10 Vde --- ,15 Vde ----- _ 

'!l ~~ ~~ r::- '!t.- • '":'. ft 

1 
POjER t . j20dtm 

I 
0.8il.O. 2.0 3.0 4.04.2 

FREQUENCY - GHz 

f--

f--

Maximum Limiting Level 

+8 .0 

+6 

£+4 

"\ +12 Vde 
.0 \ 

II 
+15Vde_ 

." 
.0 .. - 1-_ ,. I 

~+2. 
o 

0 

"" w . 0 

~ 
+8 Vde':: 

... 

•... " . 
~ I--~ 

\ 
... "" . . 
........ 

.... --. 
.. ,,- . 

.. -I-I ...... .0 
+17 dBm ....... 

~ 
'-= ~'OIVdC 

0 

... -2 

-4. 

~ -6. 

12. 

10. 

0 

0 
E 
!ga. 
I 

0 

... 
~6. 0 ... 
~ 
04. 
a: 

0 

I I 
0.81.0 2.0 3.0 4.0 4.2 

FREQUENCY - DHz 

I I r I 
-54·C-

+2SoC ---
+8S·C -----

!!oo. ... -- ...... 
...~ 

~2. Uf--- Vee· +15 Vde 100":. s:: :':~ 
AT +17 dBm INPUT 

0.0 
I I 

-2.0 0.8 1.0 2.0 3.0 4.04.2 
FREQUENCY - GHz 

Phase Shift vs. I nput Power 

0 ",+4 
w 
w 
:;+3 

0:""- 1.0 GHz - 3.0 GHz ........ _ 
f---.: 

w 
';'+2 0 
.... 
!:+1 
:z: 
'" w 

0 

0 
~ 
~-t In 

2.0 GHz --- 4.0 GHz ----- " 
Vee· +8' Vdc .-- ..... :: .. ... 

-:., ';.:-. -- ... _. . -.. - ..... .. , _. 
-3 -1 ·+1 +3 +5 +7 +9 +11 +13 +15 +17 

'" ::l +30 
a: 
:1l +211 
o 

~ +10 ... 
~ 0 
w 

POWER IN - dBm 

1.0 GHI - 3.0 GHI •••••••• -
2.0 GHz --- 4.0 GHz ----- -

r--

Vee a +15 Vde ... : ..... .... r:;: 
I I I ~ -10 

~ -3 -1 +1 +3 +5 +7 +9 +11 +13 +15 +17 
POWER IN - dBm 

417 

II 
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Typical Automatic Test Data 

vee = +8Vdc Linear S-Parameters 

FREQUENCY U5~R V5WR 6AIN FREQUENCY 511 521 512 522 
"Hz IN OUT 08 IIIIZ 1lA6 ANI> l'lA6 ANI> l'lA6 AN6 "AS AN6 

8ID.I 1.8 1.8 -3.7 Bea.a .281 -&8 .655 -Ie .&55 -Ie .278 -67 gaD.I 1.7 1.7 -3.6 sl".a .2&6 -71 .658 -14 .659 -IS .261 -S9 leaa.1 1.7 1.7 -3.6 relD.a .253 -73 .659 -19 .659 -19 .25a -72 lla".8 1.6 1.6 -3.6 I Ie,.' .245 -76 .66' -24 .668 -24 .2411 -75 1280.' 1.6 1.& -3.6 12alil.' .238 -79 .66e -27 .S59 -28 .235 -78 13110.8 1.& 1.& -3.& 13alil.a .234 -82 .&59 -31 .657 -32 .231 -81 1480.a 1.6 1.& -3.7 "88.0 .232 -85 .&57 -35 .656 -36 .230 -84 150e.0 1.6 1.6 -3.7 1500.a .23a -88 .655 -39 .654 -411 .229 -87 168a.a 1.6 1.6 -3.7 16a8.a .229 -91 .652 -43 .651 -43 .229 -98 1780.11 1.6 1.6 -3.7 171la.a .227 -94 .65e -46 .648 -47 .229 -93 18ell.a 1.6 1.6 -3.8 \Bell. II .227 -96 .646 -51! .&4& -51il .231 -95 ISBO.a 1.6 1.& -3.8 19BII.II .225 -89 .645 -54 .642 -54 .23e -98 
2aBII.0 1.6 1.6 -3.8 2a0a.1il .223 -99 .643 -sa .642 -58 .221 -99 
21"0.a 1.6 1.6 -3.9 21ee.1il .228 -le2 .641 -61 .639 -61 .222 -111e 
2211a.II 1.5 1.6 -3.9 22ae.e .216 -1"4 .636 -64 .636 -66 .224 -1112 
231ila.1il 1.5 1.6 -4.0 2301.e .211il -Ies .635 -68 .633 -68 .223 -11il3 
24110.0 1.5 1.6 -4.11 241il1il.a .2a7 -1116 .632 -71 .632 -71 .219 -1114 
2s"a.a 1.5 1.5 -4.a 25all.1I .2al -le6 .631 -76 .631 -76 .215 -1115 2&8e.O 1.5 1.5 -4.a 2688.a .196 -187 .63e -78 .629 -78 .212 -185 27Ba.a 1.5 1.5 -4.a 27"a.II .192 -186 .629 -81 .627 -82 .2e8 -11il5 
280a.1I 1.5 1.S -4.1il 28111il.II .186 -1117 .628 -B5 .627 -85 .2a3 -11il5 2ge8.11 1.5 1.5 -4.1 2111ila.II .184 -la7 .626 -89 .627 -89 .199 -IllS 
3aee.O 1.4 1.5 -4.1 311111il.II .181 -11il7 .626 -92 .626 -92 .197 -Ill' 31118.8 1.4 1.5 -4.1 31all.0 .178 -188 .626 -96 .628 -96 .194 -186 32all.O 1.4 1.5 -4.1 321il1l.II .176 -le8 .625 -loa .627 -1I11il .191 -11il5 33aa.0 1.4 1.5 -4.1 33a8.a .171 -laB .624 -103 .626 -11il4 :,87 -11il6 341111.11 1.4 1.5 -4.1 341ile.1I .173 -la9 .625 -1117 .626 -1117 .184 -1116 351l1il.1I 1.4 1.4 -4.1 351!e.e .172 -109 .625 -III .627 -111 .1811 -11il7 
36Be.1il 1.4 1.4 -4.1 361ile.e .172 -111 .626 -114 .628 -115 .177 -11il7 37Ba.a 1.4 1.4 -4.1 37aa.e .174 -112 .627 -119 .629 -119 .172 -la8 
38ee.1il 1.4 1.4 -4.1il 381ila.e .171 -114 .629 -123 .63a -123 .169 -1118 
39Be.a 1.4 1.4 -4.a 39a8.a .174 -115 .6311 -127 .63a -127 .168 -lea 
4aaa.e 1.4 1.4 -4.1il 4111ila.a .171 -117 .629 -131 .631 -131 .166 -1111 
41a8.11 1.4 1.4 -4.11 41 118. Iil .172 -119 .629 -135 .632 -135 .163 -111 
4211a.0 1.4 1.4 -4.a 42ea.a .17a -119 .629 -139 .629 -14a .158 -III 

Vee = +15 Vde Linear S-Parameters 

FAEOUENCY V5WR VSWR 6AIN FAEQUEliCY 511 521 512 522 
11Hz III OUT DB 11HZ P1116 AN6 l'lA6 AN6 IIA6 AN6 IIA6 ANG 

81l8.a 1.8 1.7 -3.3 Bae.e .274 -74 .686 -9 .69a -9 .271 -73 
9Ba.a 1.7 1.7 -3.2 9all.a .257 -77 .689 -14 .693 -" .252 -76 

IIl,a.a 1.6 1.6 -3.2 laaa.a .242 -8a .691 -18 .695 -19 .239 -79 
Ilaa.a 1.6 1.6 -3.2 11011.11 .233 -83 .692 -23 .695 -23 .228 -82 
128a.a 1.6 1.6 -3.2 12aa.a .225 -86 .692 -27 .695 -27 .221 -85 
1380.11 1.6 1.6 -3.2 13all.1il .22a -99 .692 -31 .693 -31 .217 -88 
148a.a 1.6 1.5 -3.2 "ae.a .217 -91 .698 -35 .692 -35 .214 -91 
158a.1 1.5 1.5 -3.3 151111.0 .214 -95 .688 -39 .6911 -39 .212 -95 
l6aa.a 1.5 1.5 -3.3 168I1.a .213 -97 .685 -43 .6BS -43 .212 -98 
l7il1.1i1 1.5 1.5 -3.3 17Ba.a .2111 -108 .6S3 -46 .684 -46 .218 -1I11il 
IB81l.a 1.5 1.5 -3.4 \Bell.1il .2a8 -le2 .6sa -sa .683 -sa .211 -ID3 
1908.0 1.5 1.5 -3.4 19a1l.1il .2a5 -105 .677 -53 .679 -54 .2D9 -105 
2eell.1il 1.5 1.5 -3.4 2eae.1il .2e2 -186 .677 -57 .679 -57 .198 -1115 
218a.1l 1.5 1.5 -3.4 211la.1il • HIS -188 .675 -611 .676 -68 .197 -1117 
2288.8 1.5 1.5 -3.5 22all.II .193 -lie .670 -64 .675 -64 .197 -les 
2380.1il 1.5 .. 5 -3.5 230a.1il .186 -111 .669 -67 .671 -67 .194 -109 
24110.1il .. 4 1.5 -3.5 2411e.1il .ISI -III .668 -70 .672 -711 .188 -lie 
251il0.11 1.4 1.4 -3.5 251!a.e .176 -112 .666 -74 .669 -74 .IS3 -lie 
2688.0 1.4 1.4 -3.5 2&110.11 .168 -112 .665 -77 .668 -77 .178 -1111 
27011.1il 1.4 1.4 -3.6 27Ba.e .164 -112 • .664 -SI .667 -81 .172 -11il9 
2SB0.11 1.4 .. 4 -3.6 28Ba.1il .156 -I II .663 -85 .667 -85 .167 -188 
29ee.a .. 4 1.4 -3.6 21101il.1il .152 -III .661 -88 .666 -S9 .162 -1116 
3eBa.a 1.3 1.4 -3.6 3eelil.1il .14S -I II .661il -92 .666 -92 .159 -IllS 
31811. a 1.3 .. 4 -3.6 311la.0 .144 -111 .6611 -95 .667 -96 .157 -183 
320a.a 1.3 1.4 -3.6 321l1l.1il .142 -III .65S -98 .665 -11il1l .154 -11il3 
33ee.1l 1.3 1.4 -3.7 3311a.e .135 -lla .657 -102 .663 -11il4 .152 -11il2 
34ee.a 1.3 1.4 -3.7 34111il.a .136 -III .656 -186 .663 -11il7 .15e -leI 
35ae.e 1.3 1.3 -3.7 351il0.a .134 -l1a .655 -1119 .663 -III .147 -11111 
36ee.1il 1.3 1.3 -3.7 368Iil.a .133 -112 .654 -113 .663 -115 .146 -99 
37111il.1il .. 3 1.3 -3.7 371ila.1l .134 -III .654 -117 .661 -119 .145 -9S 
381la.1l .. 3 1.3 -3.7 381ila.a .129 -113 .654 -121 .661 -123 .145 -97 
39aO.1l 1.3 1.3 -3.7 39"".a .131 -113 .653 -124 .662 -127 • 147 -96 
4Bee.a 1.3 1.4 -3.7 4Ball.a .127 -113 .651 -128 .668 -131 .151 -96 
41ea.1il 1.3 1.4 -3.7 "ilI.II .13D -liS .65a -132 .661 -135 .153 -96 
421il0.8 1.3 .. 4 -3.7 42110.11 .128 -114 .6sa -136 .657 -139 .157 -94 

418 
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WJ-G1 
5T02000MHz 
TO·8 VOLTAGE·CONTROLLED 
ATTENUATOR MODULE 

• LOW VSWR : < 1.5: 1 TYP. 
• LOW INSERTION LOSS : 

2.0 dB TO 1000 MHz 
• LOW DISTORT ION: TYP. +25 dBm 

RE LATIVE SUP. INTERCEPT 
PO INT ATVCONTROL=+15V 

Specifications* 

Characteristics 

Frequency Range 

Maximum Attenuation Available 
5·500 MHz 
5-1000 MHz 
5-2000 MHz 

Insertion Loss (Vo '" 15 V) 
5·1000 MHz 
5-2000 MHz 

VSWR (Worst case in attenuation ,angel 
5-2000 MHz 

Flatness Ower Frequency 
(Min. to 15 d B) 15-1000 MHz) 

Bias Voltage 

Bias Current 

Control Voltage 

Control Current 

Typ. 

36dB 
30dB 
23 dB 

2.0dB 
2.5 dB 

~1.8 : 1 

to.5 dB 

Guaranteed 

Min.lMax . 

5 MHz 102000 MHz 

3 1 dB (Min.) 
25 dB (M in.) 
IBdB (Min.) 

2.5 d B (Max.) 
3.0 dB (Max.) 

2.2 1 (Max ,) 

±1.0 dB 

+15V 

15 rnA (Max.) 

OV to+15V 

7 rnA (MaIC.) 

Outline Drawings 

G1 

'00' •. 0 •• -'I.(Ilt ,.,. " 
4 PIllS 

Otul ~'IONS .111 ," ... " " ~ IUlt .... rHRliI 
• .", oJ· .... USSOI"(~PI'C>' ''O 

CG1 

,." -
12SC) ', _~ ' 

J __ ._~~':'n 

, j'"' .. "''''' u." '"" 
D,5a) Olr.o ~9 , S2)lvpmP\J,C(5 OlIO 

(12..1111 Ht 611 OCBIAS OIIIPUT IHr) 

~~[="~=-= r-r - \ RrUlSS!.CtOR I- rt '(~l 
0.110 111M WA JO IFt'!AUl \11 UJ 
\1 III t21MAClS e ~ 

OO(j(l ~ O.010-! - 111 611 
"'OC!ffilO~mu=-02S) I 

_ '----"'- ""LI- j- NoUl:WC ·ZIU OIUIU 
iAAUDED IIISUtl Response T ime 

10% - 90% 
0% - 100% 

Sll!\fAa 0 15<1 ~ tl!llJ.'I1l.I.~ HOll 

• • 14) PW:(S 
2 iJsec 4 jJsec -I-f~~ 

08'O ~0 01 0 .. I Olm-OOlO 
75 ,usoc: 125,usec(M<lX.) ,<'0$110)')) 009~ O~ J - 1!1 1:;'Ol~ 

:,-:- -.,.,---::::-,----,------,,--;:;:;c!:------'---------- \1111 (63S) I 
"Moasl,lred in a SO-ohm sys tem, guaranteed 01 2S·C 

Absolute Maximum Ratings 
Storage Temperatu re _ ...................... _ ... ... . _62De to +1 25°C 

Maximum Case Temperature .............•.•....... ... ...... +12S
c
C 

Maximum DC Voltage ........... . ....................... +18 Vo lts 

Maximum Conti nuous RF Input Power ........... . ... ...... 100 Milllwat\S 

Maximum Short Term RF Input Power (1 Minute Max.>' ......... 200 Mill iwatts 

Maximum Peak Power . ... . ......... . ....... . . _ ............ 1 Watl 
(3 jJ5eC Max.) 

"5" Series Burn-In Temperature (Case) .............. • •. . ...... . . 125°C 

420 

D"'IJ<~"'"' II< I'oC~U""~~"'( Il "'.1 
, O'tl .• ' ''''~I$l.O'''(A'''IolVf~ .. 'fD 

·w, g;,~_ .. 'I1' ........... ~_ ...... ,_, .. _ ... 
•• ~ __ O'c .. !O'c_ ...... ' .... $ooc-.,., , ......... ___ ..... 

We ight 2.27 grams CO.D8 01.) max. 
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Typical Perfol'mance at 25°C in a 50 Ohm System IVB1AS · +15 Vdc. unless otherwise noted) 

Attenuation 'IS. Frequency 

.::~ 

VSWR 'IS. Frequency 

• • u:PUT ....... 

~ ' 
, 

~~ --
" .0 A'MIU.AnE ~. 

VC· · 15Vd, ' ....... OUTPUT 

". 100 1300 ISOO 1400 
FREQUENCY· Mil. 

• INPUT", . ' •• I 
~ 1 -" --

•• AT 10 dB AnEN • 
"i....OUTPUT Yc· +uw, 

100 700 1300 1900 uoo 
FREQUEUCY _ MHI 

, .• 
I INPUT- V 

--- --o AT ~lA)LAnEN . 
.... OUTPUT vC°.o Vd , 

• ,co 100 1300 1900 2400 
FREQUENCY _ Milt 

Dinortion Products 

• • • • ~ 
< • 

:r::-~:I~~'r). ~. - -·-r-t·-- ---r---
i V /- _L_b J--

:r~ "«~Eri'·I'ffl~'1""1 I-
611 Y l!IOI(A_IU ll l ' ' , ' 

l'l ,'- )lt~J,. __ \tU1~1 i I . .1. , I -I CI)IU(I.· LI_OloO~PC 
~ 0 ... .. I~P""~I(;/II.I.I _'I"'" 

~ » ~ ~ ~ " ~ 6 ~ 
AflUiLlAIICH · ... 

Insertion loss n. Frequency 
at VCONTR OL " 15 V 

III0000l - MIt! 

Phase 'Is. VCTl 'Is. Frequency 'Is. Phase 
of the Moon 

-, • -sS'C 

" • 
• ~ 0'1 CONTROL' ......... 

• -.... ~corm~ 
01--5'1 CON TR OL ~ 

" t:--• 
-

n 
.,,, 

5 

, 

,CO 

10.15\/ CONTROL-" 

". llOO 1900 , >C. 
FREQUENCY - MHI 

" 

-, Ol--OVCJN1ROl 
'8S'C 

-" • , ~ ...... 
, / ~2\/CONTROl 

5'1 CONTROL ....., 
~ , , 

I 
lOj 15'1 CON "OC ·n 

u. 100 11110 1900 2400 
FREDUWCY - MH f 

" 
, 

_n'c 
Ot---Oll cONTROL 

~ ....... " 

' ~ 2'1 CONTROL ........ b , 
, 
" ., 
." , • 

SYCONTAO ,/ ~ 

I ':; ~-
10. 15'1 CONTROL ...... 

'00 '00 >300 1900 2(00 
FRIQUEI~CY. UH, 

Attenuation 'IS. Control Voltege 

• 

'" 
l.------:: 

• L 
t-:: =-.r=: ,~-

,~-

.r-- ~-

• ,--• , 
'" (0."(1. V(l.rlG( - Y(l.1S 

Attenuatio n \/s. VeTl 'IS. Frequency 

I RlQWLCY ' MIL, 

Typical Test Cil'cuit 

., I~/OUI 
IPORI 1I 

." 

~I IN,I!lUI 
'PORIl) 

Schematic Diagl'am 

f 
-4·rt~r~~--~r-

l l 

71'PAD AU(I;UAJOR 

421 
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WJ-G2 
5TO 2000 MHz 
TO·8 VOLTAGE·CONTROLLED 
ATTENUATOR MODULE 

• LOW VSWR < 1.5: 1 TYP. 

• LOW INSERTION LOSS, TYP. 
2.5 dB TO 1000 MHz 

• LOW OISTORTION TYP. > 50 dB 
HARMONIC SUPPRESSION AT 
V CONTROL::: + 15 V 

• HIGH EFFICIENCY, 6 mA AT 
+5 VOLTS BIAS 

Specifications· 

Ch aracteristics 

Frequency Range 

Maximum Attenuation Available 
5-500 MHz 
5·IOOO MH7 
6·2000 MHz 

Insertion Loss 1VC ': 15 V) 
5-1000 MHz 
5·2000 MHz 

VSWR (Worst case in attenuation range) 
5- 1000 MHz 
5·2000 MHi' 

Flatness Over Frequency 
(Min. to 15 d(3) (5-1000 MHII 

Bias Voltage 

Bias Current 

Control Voltage 

Control Current 

Switching Speed 
o to 100% 

Typical 

5 to 2200 
MHz 

35 dB 
29 dB 
23 dB 

2.5 dB 
2.8 dB 

" 1.3: 1 
<; 1.5: 1 

±.4 dB 

75 psec 

"M eD'Ufod ,n I) 5O·ohm system 0\ 5.0 Vdc NomInal. 

Absolute Maximum Ratings 

Guaranteed 
·54"C . +8S"C 

5 MHz 10 2000 MHz 

31 dB (Min.) 
25 dB (M in.) 
18 dB (Min.) 

3.0 dB (Max.) 
3.5 dB (Max. ) 

1.8: 1 (Max.) 
2.5: 1 IMax.) 

±1.0 dB 

+5 V 

6 mA (Max. ) 

OVto+15V 

7 rnA (Max.) 

125 $.I 5eC (Max .) 

Storage Temperature _ ... ............... .. ... •• •.. . . ·62"C!0 +125"C 

Maximum Case Temperatu re .............. _ .. _ • • • . . . . . . . . . . .. 125"C 

Maximum DC Control Voltage ............. _ . _ .•••.......... +18 Volts 

Maximum DC Bias Voltage .... . . ... . . . . . .. . ..... . ......... +10 Volts 
Maximum Continuous RF Input Powe r ......... ... _ ........ 100 Mi lliwatts 

Maximum Short Term RF Input Power II Minute Max.) .......... 200 Milliwaus 

Maximum Peak Power ... ....... . ................. 1 WaU (3 .usee Max.) 
"S" Series Burn·in Temperature (Casel. .......... ..... . .......... 125"C 

Weight 2.27 grams (0.08 Ol.) max . 

422 

Outline Drawings 

G2 

CG2 

D,uf.>;S1Oe<S Ut ....... 'OO ... ,\u .... ,lAS/ 
, _, ' l/ .... UI.SO' .. ' .. IItSlVlOl"IIO 

0"" ' 1\oOO..s U[ II< 1'0011" ,,,,ell"''' '"" 
• Dnl .. " " u.ao, .. [~ ... !.I. Pl:c",rn 

1101 (~ ......... '.<l.I-QIIoII ........ -. .. 5'0 .., ....... _·'1 
...... 'jNO •• • __ ft .. lIh"'_, ..... ,_ 
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Typical Performance at 25°C in a 50 Ohm System Wa IAS .. ... 5 Vdc. unless O!hCf" ... ise notedl 

Input VSWR vs. Frequency Attenuation VI. Control Volmge Insertion Loss vs. Frequency 

r ~E gUIN" . MH. 

, 

, 
, 
' I:::: laMH. 

F 15GII .... , ,-- r-
~-

':ffi!i ! 
; 
• 
S "",-W-LL 

, " ,.-
ItM", 

" 
Distortion Products 

" 
I 

• II 11 " " f~UUI ... t Y . MH. «11 .. 110 ' val"~i . VD ' It 

Attenuation ¥s. Frequency 

~ 10 

g Ie 1-+" Jo==I"rt'''' 
'~ lgUENtY · MH' , " • 

. "lMUAn ON ••• , 

fRlaUIIlCY . ..... 

I , II 
Schematic Diagram 

Output VSWR ¥s . Frequency 

" 

!,::~ 
" f Rl anNt Y· MHl 

423 
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WJ-G30 
100 TO 2000 MHz 
TO-8 VOLTAGE-CONTROLLED 
ATTENUATOR MODULE 

• FAST SWITCHING : < 100 nsec 
TYP.: 0 TO 90%: 3 "sec TYP.: 
o TO 100% 

• HIGH OYNAM IC RANGE : 40 dB 
TYP. TO 1000 MHz 

• LOWVSWR : 1.5: 1 TYP. 

Guaranteed Specifications · 

Ch aracte ristics 

Frequency Range 

Maximum Attenuation Available 
100·500 MHz 
500·,000 MHz 
1000-2000 MHz 

Insertion l oss 
100-500 MHl' 
SOO· lOoo MHz 
1000-2000 MHz 

VSWR 
100-1000 MHz 
1000·2000 MHz 

0·25 dB Attenuation 
> 25 dB Attenuation 

Flatness Over Frequency (Min. to 25 dB) 
100· 1000 MHz 
1000·2000 MHz 

Switching Speed 
101090% 
a to 100% 

Bias Voltage 

Bias Current 

Control Voltage 

Control Current 

Typical 

50·2300 MHz 

>45dB 
>40dB 
>30dB 

< 2.3 dB 
< 2.5d8 
<3.0 dB 

< 1.4 :1 

1.4: I 
< 1.7: 1 

fO.5dS 
±1.0 dB 

< 100 nsec 
< 3 J..1sCC 

6.7 m,\ 

·Meo~ured In p SO-ohm ~1'$lum. OUll r anl~e(J II I 2SQ C 01 15.0 Vde NomInal. 

Weight a[)proximlltelv 2.0 grams (0.07 ad 

424 

Min./Max. 

100·2000 MHz 

40 dB, I'vlin. 
3509, Mill. 
25 dB, Min. 

2.6 dB, Milx. 
3.0 dB. Max. 
3.5 dB. Max. 

1.8: 1, Max, 

2.0 :1. Max. 
2.2: 1, ivlax. 

±1.0 dB 
±1.5 dB 

400 nsec 
6 1Jst..'C Max. 

+15 V 

10 mA o Mox. 

OVta+15V 

10 rnA, Max. 

Outline Drawings 

G30 

DIMr"5'oll~ Afl ( ." ,,~ t"[S r""lLiM[ I ~A~' 
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Typical Perlormance at 25°C IVSI AS • IS We. unte51 otherwise notoo) 

Attenuation vs. Control Voltage 
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Absolute Maximum Ratings 

Storage Temperatu re 

. -62"C to +12S"C 
Maximum Case Temperatu re 

. . . . . . . . . . . . . . . .. 12SoC 
Maximum DC Voltage 

. +18 Volts 

Maximum Continuous RF Input Power 

.. ... 100 Milliwatts 

Maximum Short Term RF 

Input Power (1 Minute Max.! 

. . . . .. . .. 200 Milliwatts 

Max imum Peak Power 

" S" Series Burn·ln 

Temperatu re (Case) 

... . . 1 Watt 
(3 llsec Max .) 

Attenuation VS. VCON TROL VS. 

Frequ ency 
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Distortion Products vs. Attenuation 
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Distortion Products vs. Attenuation 
ilt 500 MHz 
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The switching speed of the WJ·G30 is 
shown in Figure 2 with the horizontal 
scale set a t 50 IJscc/div. The high speed 
of this attenuator is apparen t, particu
larly when comparing it to the standard 
WJ·G 1 attenuator shown in Figure 1. 
The G 1 takes approximately 80 fJSec 10 
settle while the G30 takes less than 
4 P!:i!c . An expanded scale is shown in 

Fig. 1 

Fig. 3 

' 26 

FigLire 3 for the G30 with the hori· 
zon tal scale set at 2 psec/div. 

The input level fo r Figures 1 through 
3 was +7 dBrn. These figures are repre· 
sentative 01 the switchi ng characteristics. 
The switching speed can change 10 
some degree as a fu nction of attenuation 
and input levels. 

Fig. 2 

Functional Block Diagram 

" ~ '~ I I " ",,,,,,,, ~ - --<>""" , 

-+ * 
IT p",o t.nwut.l0R 

Typical Test Circuit 

Af 1 ~'IlUT --+-<1 
If'(IRl1i 

®+- Rf lillO UI 
IPORlll 

IOll(llo\ VI(\1 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



WJ-G34 
500 TO 2400 MHz 
TO-S VOLTAGE-CONTROLLED 
ATTENUATOR MODULE 

• FAST SWITCHING : < 500 nsee 
TYP.; 10T090%;< 1.Opsec 
TYP; 0 to 100% 

• HIGH DYNAMIC RANGE : 30 dB 
TYP. TO 2400 MHz 

• LOW VSWR : 1.5: 1 TYP. 
• EXCE LLENT FLATNESS OVER 

FREQUENCY : ±0.5 dB TYP. 

Specifications* 

Characteristics 

Frequency Range 

Maximum Attenuation Avai lable 
500·1000 MHz 
1000·2000 MHz 
2000·2400 MHz 

Insertion Loss 
500·1000 MHz 
1000·2000 MHl 
500-2400 MHz 

VSWR 
500·2000 MHz 
2000·2400 MHz 

FlalnC!ss Over Frequency (Min. to 25 dB) 
500·2400 MHz 

Switching Speed 
10 to 90% 
010100% 

Bias Voltage 

Bias Current 

Control Voltage 

Typical 

200-2600 MHz 

>40dB 
>35dB 
>30dB 

2.5dB 
3.0 dB 
3.3 dB 

< 1.3:1 
< 1.5:1 

to.5 dB 

<500 nsec 
< 2.0 psec 

6.5mA 

'MeDllHed in a SO·ohln 5V$lem, gU3r.lIlTeed UI 25°C a l 15 Vdc NominQI. 

Absolute Maximum Ratings 

Guaranteed 
Min.lMax. 

500·2400 MHz 

35 dB, Min. 
30dB. Min. 
25 dB, Min. 

3.0d8. Max, 
3.5de, Max. 
4.0 dB , Max. 

1.B' I, Max. 
2.0: 1. Max. 

il.OdB 

800 nsec 
4.0 psec 

+15V 

10 mA, (Max.) 

DVto+15V 

Storage Temperature . . . . . . . . ............... . .. -62"C to +125°C 

Maximum Case Temperature . ... . .......•.•... . ............. +125"C 

Maximum DC Voltage . . . . . . . . . . . . . . . . . . . . . . . . +10 VOIIS 

Maximum Continuous RF Input Power . . . .. 100 MilliwaltS 

Maximum Short Term RF In put Power (1 Minute Max.' .. ....... . 200 Milliwans 

Max imum Peak Power 

"S" Series Burn·ln Temperature (Case) . 

. •.•.. 1 Walt 

(3lJsec Max.) 

Outline Drawings 

G34 ' 

Mm r .1120011 

~~~!;':9r=jjmAl=.o="f'l<'!lO'~ 5 'I~S 
I·01HIU 

~Ol"\ 11,1UI! 
OUIP UT Ira~T II 

-

~· .l' 

O I"'EI<SlO"S"~E IN mons 1""ul .. n[~SI 
•• ClIO 1.2!,) u,,~~ss ornE~I'II S& sp( Clr ' EO 

Weight 
approximately 2 .0 grams (0.07 oz .) 

CG34 

!l1"~I;~~~"[ "' INems ,UIU'''(U JIS> 
, .1115 1 JIll UNUSS !l1t' ("W'~l ?Ee,f OlP ... o:...o·._~,~~. _,.~ ....... ,,",,4_-",,,' _".. __ ce .. loO'e __ ,_ ... _ .... , .......... ...., ..... 
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Typical Perfonnance at 25°C WeIAS · +15 Vdc unless otherwise notedl 

Phala 'l1. Frequency 'IS. Attenuation 
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VSWR (In/Out) 'IS. Frequency 
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Functional BJock Diagram 
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Typical Switching Performance at 25°C 

The switching speed of the WJ ·G34 is 
shown in Figure 2 with the horizon tal 
scale set at 2 psec/div. The very high 
spee<i 01 this attenuato r is apparent. and 
offers even quicker switch ing than the 
WJ·G30 attenu<J to r shown in Figure 1. 
The G30 takes approx imately 3 psec to 
se\Ue while the G34 switching is less 
than 1 p.sec. An expanded scale is shown 

Fig. 1 

Fig. 3 

in Figure 3 for the G34 with the hori· 
zon tal scale set at 500 nsec/div. 

The input level fo r Figures 1 through 3 
was +7 d9m. These l igures arc repre· 
sen tative of the switching Charac teristics. 
The switching speed can change to some 
degree as a fu nc tion 01 attenuation and 
input levels. 

Fi g. 2 
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WJ-G40 
500 TO 4000 MHz 
TO-8 VOLTAGE-CONTROLLED 
ATTENUATOR MODULE 

• WIDE BAND PERFORMANCE 
• EXCELLENT INSERTION LOSS: ';3.0 dB (TYP.) 
• LOW VSWR: 1.5:1 (TYP.l 
• HIGH DYNAMIC RANGE: 20 dB (TYP.l TO 3000 MHz 
• FAST SWITCHING: <500 nsec (TYP.) 10 to 90% 

<2 " sec (TYP.) 0 TO 100% 

Specifications· 

Characteristics 

Frequency Range 

Maximum Attenuation Available 
500-1000 MHz 

1000 -2000 MHz 
2000-4000 MHz 
3000-4000 MHz 

Insertion Lon 
500-2000 MHz 

2000-4000 MHz 

VSWR 

Typical 

500-4200 MHz 

>39 dB 
>33 dB 
>30dB 
>28 dB 

2.0dS 
3.0 dB 

500-3000 MHz "1.5: 1 
3000-4000 MHz " 1.7: 1 

Flatness Over Frequency (Min . to 20 dB) 
500-3000 MHz ±O.G dB Max. 
500-4000 MHz ±1.4 dB Max, 

Switching Speed 
J 0 10 90% ,:)(10 nsec 
010 100% <2 p sec 

Bin Voltage 

Bias Current 8.0 rnA 

Control Voltage 

Control Current 6.0 rnA 

Weight appro)(imalely 2.0 grams (0.07 0%.) 

Gua ranteed 
Min./Max. 

500-4200 MHz 

34 dB Min. 
28 dB Min. 
25 dB Min. 
23 dB Min. 

2.5dB Max. 
3.5 dB Max. 

2.2: 1 Max, 
2.2:1 Max. 

±1.2 dB Max. 
12.0 dB Max. 

BOO nse<:: 
4.011sec 

+15V 

12 rnA Max. 

OV to 15V 

10 rnA Max. 

Outline Drawings 
G40 

CG40 
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Typical Performance at 25°C 

Phase 'IS. V Control vs. Frequency 
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Input Power 
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Power . . (3 psec Max.) 1 Watt 

"S" Series Burn·ln 
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Typical Switching Performaace at 25°C 

The switching speed of the WJ-G40 is 
shown in Figure 1 wilh the horizontal 

sculc set at 2 /-lS. The very high speed 
of this attenuator is apparent and an ex

panded view of the switching is shown 

Fig. 1 

432 

in Figure 2. Note the WJ·G40 settles in 

less than 1 /1$. 

Fig.2 
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WJ-KG40 
500 TO 4000 MHz 
CERAMIC VOLTAGE-CONTROLLED 
ATTENUATOR M ODULE 

• WIDEBAND PER FORMANCE 
• EXCE LLENT INSERTION LOSS: <::3.0 dB (TYP.I 
• HIGH DYNAMIC RANGE : 20 dB (TYP.I TO 3000 MHz 
• FAST SWITCHI NG: <500nsec(TYP.11 0T090% 

< 2 JJsec (TYP.) a TO 100% 

Spe cifications· 

Characte ristics 

Frequency Range 

Maximum Attenuation Available 
500-1000 MHz 

1000-2000 MHz 
2000-3000 MHz 
3000-4000 MHz 

Inserlion Loss 
500-2000 MHz 

2000-4000 MHz 

VSWR 
Inpu t/Output 

Flatness (Min . to 15 dB) 

Switching Speed 

10 to 90% 
o to 100% 

Bias Voltage 

Bias Currant 

Control Voltage 

Phase Shift (per 250 MHz) 

"Measured In a 50 -ol'lm system, guaran teed D\ 25°C. 

Weight appro xi matelv 1.7 grams (0.06 od 

Typical 

500-4200 MHz 

>40dB 
> 34 dB 
:>29d8 
>24 dB 

2.2dB 
3.0 dB 

< 1.7: 1 

to.90 Max. 

< 500 osee 
<2 psec 

8.0 rnA 

30' 

Guaranteed 
Min./Max. 

500-4000 MHz 

35 dB Min. 
29 dB Min. 
29 dB Min. 
19 dB Min. 

3.0 dB Max. 
3.5 dB Max. 

2.2: 1 Max. 

±1.2 dB Max. 

800 osee 
4.0 ,usee 

+15V 

12 mA Max . 

OV to 1SV 

Outline Drawings 
KG40 

(19.lJ) 

oe.,? 
-,----t--~n; 

O_iOO RF IN 
(19.3)) 

0.760~ 

f.-rF.=#::o'Fj~_-RF---r1 
OUT D.520 

I 
(1321) 

0."" 
(D,IS) 

I 
- CONTROL (4) PLACES 

VOLTAGE ~tRFGROU"O 
0.520 

MAX. - (1321)-

I l--:!:--,J I"! h-

I iL 
0000 
(1.52) RF GROUND 

(aOnOM) 

L O.110 
(2.79) 

DI M E ~S'O 'I~ ""f "I INe, in IM' ll'Mrr[RSI 
, 005 ' 131 UI'l£S$ 01lO( ~W1se S!'(C 'fi [ () 

Abs olute Maximum Ratings 

Storage 

Temperature . . . .. _620:C to +1 25°C 
Maximum Case 

Temperature .. .. . . ..... +125"C 
Maximum DC 

Voltage ...... _ .. . . . . +18 Vo lts 
Max imum Continues R F 

Input Power . ' . . . . . . 100 Mill iw3us 

Max im um Short Term RF Input Power 

(1 Minute Max.) . . .. 200 MlIIiw<1US 
Maximum Peak 

Power . ...... . _ .. . . _ .. 1 Watt 

. ..... . . _ .... . .. .. (3 }.1sec Max.) 
" S" Series Burn-In 

Temperature (Case) ... _ .. +125"C 
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Typical Switching Performance at 25°C 

The switching speed of the WJ-KG40 is 
shO'.'m in Figure 1. The .worst case is 
shown here for a 450 MHz input signal. 
Figure 2 is the same KG40 wi th the hori
zontal scale set at 2 ,usee/div. This shows 
more cletlrly the 0-1 00% switching time 
of approximately 2,useconds. 

Fig. 1 

Fig. 2 

Typical Performance at 25"C 
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WJ-KL80 
1.0 TO 8.0 GHz 
CERAMIC LIMITER MODULE 

• VOLTAGE VAR IABLE LIMITING LEVEL : 
-2.5 TO +3.5 dBm 

• ULTRA-WIDE BANDWIDTH: 800 TO 
8200 MHz (TYP.) 

• GOOD SUPP RESSION OF EV EN ORDER 
HARMONICS DU E TO BALANCED CIRCUIT 
DESIGN : > 40 dB AT +5 dBm INPUT (TYP.) 

• LOW PIECE PART COUNT 

Specifica tions'" 

Characteristics 

Frequency 

I nsertlon loss 
PIN ~ -10 dBm 
+8";Bias~+15Vdc 

Inpu t VSWR 

P1N"'- IOdBm 
+8 -"Bias";;+15Vdc 

Output VSWR 

PINo!I;-10dBm 
+8 <:0; 8ias";+15 Vdc 

Input Signal (Max.) 

Bias 
At +15Vdc 
At+12Vdc 
Al+l0Vdc 
AI +8 Vdc 

Typical 

800-8200 MHz 

< 4.0 dB 

< 1.6:1 

< 1.6:1 

IO.DmA 
8.0111A 
6.5mA 
5.0 rnA 

"Measu red ,n a 50·ohm system, gu:mmll!l!d Ot 25°C. 

Guaranteed 

Min./Max. 

1000-8000 MHz 

5.0 dB (Max.) 

2.0" (Max.) 

2.0:1 (Max.) 

+17 dSm 

Limiting and Insertion Loss Characteristics (25°C) 
Output Level MilX. Output 
ilt Limiting at Limiting 

Bias Voltage (1 dB Comp) (+17 dBm Input) 

Typ. Mllx. Typ. Max. 

+15 Volts 3.0 4.3 <1.0 1 5.0 1 

4.0~ S.02 

+12 Volts 1.5 2.5 2.0 1 3.01 

3.02 4.0l 

+10 VollS -0.5 1.0 0 ' 1.0 
2.02 3.0 

+8 Volts -2.5 - 1.0 _2.0 1 
- 1.01 

1.02 2.02 

Notes: 1. AI 1000 MH1. 2. At 7000 MH~ 

436 

Absolute Maximum Ratings 
Storage 

Temperature ... .. _62°C to + 12SoC 

Maximum Case 

Temperature . ........ . . +lOSoC 

Maximum DC Voltage . . .. .• 16 Volts 

Maximum Continuous RF 

Input Power ..... . .... +17 dBm 

Maximum Short Term RF 

Inpu t Power 

f1 Minute Max.) .... l Oa Milliwatts 

Maximum Peak Power ...... 0 .2 Watt 

. ........ .. . . ..... (3 .usec Max.) 
"S" Serie s Burn·ln 

Temperature (Case) ....... lOSoC 

Insertion Insertion 
(6000 MH2:) (8000 Max.) 

Typ. Max. Typ. Max. 

3.8 4.5 4.2 5.0 

3.9 4.5 4.3 5.0 

4.0 4.5 4.4 5.0 

4.2 4.5 4.5 5.0 
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Outline Drawing 

KLao 

' .

">ttl RF IN rRF I ,...., OUT 0.520 
/19,3J) 113211 

L~~~ I 
tRFGROUtIO 

(4) PLACES UNUSED 
O.0C6 PI N 
(0.15) 0.520 
MAX. (1321) 

I ' I 

r---r-'--:L:-'-I L O.l1O 
0.00:1 (2.7!l) 

(1.2) RF GROUNO 
(BOTIOM) 

[),~n'S'OUSA A [ !II m CllfS , r.o 'U 'MH EAS' 
, 1)O!i11l1 UM!SSOIKf ~''''SESl'[C'f lE O 

We;ght 
approximately 2.27 grams (0.08 oz.) 

Typical Performance at 25"C 

Insertion Loss vs. Frequency 
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Typical Performance at 25°C (Cont.) 
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Typical Performance at 25°C (Coat.) 

Limiting Characteristics VI. Input Level and D.C. Bias 
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Typical Performance at 25°C 

vee " 12 Vdc linear S-Parameters 

r~i:I·A: ... ; • " .. u;'>i!I 5~1" F~£W£"'. jll ." .,' m 
~, ,. M ~ ~, 'M ... ~ M' M' ...... ~ ,,.. -oIU •• U , .. -3.' 'H .• .'H -.u .Ii.' ." ... , ." ."3 - uu 

.~ .. , .. , .. -l.' .~~ .. .1.5 - .. 5 .601 ." . 6" ." .3.9 -... 

.1iN.a L' , .. -l.iI ' 2M.' .m -.a .& . 5 ." ., .~ ." .'If '1 : 7 

"' •. 1 L' , .. -l.' ..n .• .us -.l' .6' 1 ... • &!5 ." .3i • ·.n 
,U~ .• L' , .. -!.~ .ijU., .lll - .. 5 .Ii!' ·n .61. ·n .15' - ,.3 
,"~.4 , ., ,. , -3 . ~ ' 8U . ~ .lS. -,5' .61' .,,. .~ll -. ~5 .16' ... , 
HU.' , .. L' -l . i l .~ • . e .~n - ,Si .lid _" 1 .615 -'" .10il - . 51 
12~~.~ , .. , .. -3.' ll~~ .a .1« -.,' •• !S 'IJ.!- .&'; -,J .a .2.5 - .51 
HU.' , .. , .. -3.9 l .n .• . 1 II -,53 .iI" . " I .U1 - .. 3 .,n -,Ii' 
uu .• , .. , .. -3. iI n'i.~ .,'7 -,i! .h l "51 .6U -.51 · ,n - ,70 
HU.' , .. , .. -,.~ lilU.O •• ,;s -,77 .... -,u . &li -,n ., 7, ·,19 
3te •.• , .' , .' -1.' l iN.' • ,75 '" .he ". .&31 '" · ,11 ". 
lltt.' , .' L' - 3.~ !UlI.' .• u '" .n, ". • ill '" .,1l " . 
loU.' , .' , .' - 0.' l ·n.' • • 50 " . .u. '" _'3. ," .,f) ," 
liH.e , .' , .. - 0 .• J U i • • :,Si ... .il' '" .illi ,,, .'" .. , 
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WJ-L1 
50 TO 1000 MHz 
TO-8 THIN-FILM 
LIMITER MODULE 
• VOLTAGE VAR IABLE LI MIT ING LEVEL: 

-10 TO 0 dBm 
• LOW INSERTION LOSS AT LOW INPUT 

LEVELS: < 2.0 dB 
• LOW INPUT VSWR 
• GOOD SUPPRESSION OF EVEN ORDER 

HARMONICS DUE TO BALANCED CIRCU IT 
DESIGN 

• EXCELLENT PHASE RESPONSE 
(0.3 DEGREE/dB TYP.I TO 160 MHz 

Specifications Ir 

Characteristics Min. 

Frequency (1 dB Bandwidth) 50 MHz 

Typ. 
Guaranteed 

Max. 

l OaD MHz 

Frequency Response Variation NfA Q.l dB/l 00 MHz 0.25 dB/lOO MHz 

Input VSWR (Pin < +20 dBm, 1. 7: 1 2.0: 1 
10 ~ Bias"';;; 20 Volts ) 

Output VSWR (Pin < 1.7: 1 2.0: 1 
- lOclBm, 10 < Bias ~ 

20 Volts) 

Max. Recommended Input +26 dBm 
Signal Level 

Typical Bias Current : 

at 15 Vdc 7mA 

at 20 Vdc 10 rnA 

· " m'n I Mea~UIIlO In D 50-ohm system al 5 Vde No I II. 

Limiting and Insertion Loss Characteristics (25°C) 

Output Level at Max. Output 

Bias Limiting Threshold Limiting Level Insertion Loss Inse rtion Loss 

Voltage (1 dB Compression) (+20 dBm Input) (500 MHz) (1000 MHz) 

Typ. Typ . Typ. Typ. 

+20 Volts o dBrn o dBrn 1.6 dB 2.0 dB 

+15 Vol ts -2 dBnl -1 dBrn 1.9 dB 2.5d8 

+10 Volts -6 dBm -4 dBrn 2.5<18 3.1 dB 

+5 Volts - 13dBrn - 9 dBm 4.3dB 5.2 dB 

Weight appro xi malcly 2.0 grams (0.07 07..) 

Outline Drawings 

L1 

O ' ,,["~lO.r;~ A.[ '" "'~'I[S IM 'll",n r~~' 
, D'J~! ", UN l US 11"'( ~.,."'~ Sl'IC''''11 

Qt"U~~S ". l ,~ "fC"U l"'~""UI ~:SO 
,.0" 1 :Ill v ""o;sO"'I" ~1!iL $>£('''(D 

W/U'ft""""" '''''_''_''SY'' ___ _ 
~"._ ..... o·t .. Wt ........ "".~ 
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Typical Performance at 25° C 

Limiting Characteristics vs. 
Input l evel and D.C. Bias 

• "~),.l .,. 
. _:::..... I~ 'M 

" :~' I ,I 
.;. ,. '" 

.~ -. " I~ JlOI,Il 

I~f " ." .. 
V 

h['" I 
V 

!o;: 17i I 

V J~l l:~1:: 
• .0 'N\' ~ ' 

)'<PI C-\t i/ 
I,OUI" ""; .. 

, 
• ' .. 
~ 

• • .. • • 

Input VSWR 

" " ,~,~ -!--" 7 j ,L)" 
''''''jt / - , 'r -- 'iid -------.... ,,'. - -- I I -·'.1""'-L_..--
''';'''''-' 1'' 1 1 I 

'I, ". " 

ho 
> 

1.11 .Q ,oo ,. • 
FRE!ltI£~CY • .,~, 

Phase Shift ws. Input Power 

• 
I · :(JJ~~, 

0 

" FiJWI/>IJ 

" 
IIi 
! / 1",,,, 

" 

M-, 
~1 j:,~ 

• • • .. » 

Imertion Loss 

fAEOIl(uCY· ~HI 

Maximum Lim iting l evel 

~ t.~ ,'I'Il.-'" • r ' I:i '~ I' ·11 "t V, " S' II Va.11 
I < I 

§ • I 
• [ I • '- ,~'[ 
l!:: '!,n • ,. w ,m 

IIIlOUJ ... · "'" 

Absolute Maximum Ratings 
Storage Temperature 

Maxi mum Case 

Temperature. 

Maximum DC Voltage 

. . 125°C 

. +25 Volts 

Maximum Continuous RF Input Power 

. . 20 dB m 

Maximum Short Term RF 

Input Power (1 Minute Max.) 

· . . . . . . . . . . .. .400 Mi lliwal\S 

Maximum Peak Power 

"S" Series Burn ·ln 

Tomperature (Case) 

.1 Watt 
(3 ,usee Max.) 

Typical Automatic Test Data 

Vee • 15 V 

, " , v"u" v . .... ' l l:' ... ~ 
I .... ~' ! I' ~~,y ,.). 

:, ..... :. ~ : . ':- . ' 
........ . . -- . , .' •. , ..... I .. ' , ,,' : . ~ .. ~ ... ,. :. ~' !.,' ; .':-
=<., ..... : ... ... : ., 
n ... •. : .. ' : .. ' :.< 
,""'. :. " :.4 ,-, 
~'I."". :.4 :. " :.< 
' ......... :." :. 4 ." 

;~"\."\.'. :.4 : . ':" ." , l,"\.· . :.4 :.':- :. ~. 
:", ..... :. 4 !. ':- • . t· 

Linear S·Parameters 

Typical Applications 

1. User ..... an ts to limit signa l to his device to 
a level of 0 dBm. 

· ljW\ 

SIG'W. A SII;I,A!. 01,11 TO 
m ~--uj.u·sO£\',a 

In th is case Ihe signa) in10 the usar"s device 
will 11 0 t e~cecd 0 d Bm for incidCflt signal 
levil ls to the WJ·Ll as h igh as +25 d8m. 

2. User wonts 10 limit sionoi to his dovico to II 
lwei above 0 dBm. 

' IH"IIC 

SICMl ~ r;:;;;o SI&Mtouno I ~ ~~YR'SDI"lta 
In this c(Utl lh ll signa l in lo the us(!r'S devicll 
w ill be limited to Ihe ou lput of the 
amplif ier w i th II maximum o f 0 d8m to 
lht! ampli fie r input. (Example: If a WJ·A7 
is used with +24V DC bias an outPut signal 
of +13 dBm could boavallable to the 
ur.er·sdev ice.! 

3. Wide inpul (ango \'lith co nstilnt output . 

' 1. V« 

"'''' ''''~ I .l - 2 
III - 0----Gt>--0-Et>-C0- III 

10 this case tho o utput signal lewl will be 
typ ically 0 dBm .1: 0.5 dB rn for lnout levlll 
var ia tiun from -25 dBm 10 +2SdBm. Up 
10 six pairs o f Ifmi ters and amplifiers can be 
c;.lsCil(lild lo r exte f\doo dynilm!c mOlle. 

1\ '(; , ~ "\., 

IL"\.'. 
c'I."\.' . •. ~"\.'. . ,~"" . 
;~"\.'. c, ... ·. 
.'t"l,' . 
~ ~"\.'. 

~"\'''''. 

:~"''''' . 

'.' ...... ' .. 
~ ..... .,.t· 
" -, ....• 
.' •... ; . \. 
~ " :l·; . ·\ 
4 .. :: •• t· 
O' - :."". 

- : ...... 
'" 14" , 
.. ! ~O', ~ 

. ~.;. 

. ~ .' . ... 
, L' : 

.":' 

:4 . : 
;c . l' 
.: . t, 
• 4 .c 
. '1.' . ~ 
:'.:. , , -
.,'. ~. 
4.\ . ( 
~l' . t 
O'~ , t· 

: ..... 
: ·'.l' 
! L !' 

.".'" . 4." ...... .: 
. '.'. O' 
4 .. ' .' 

4<' . 
~'':. " 

: '.' 
... , .~ 
", .. ! .~' 
· ·L'I. . : • 
" :'l. • • ' 

- : ~"l: c 
- : ... ,. : 
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WJ-L2 
5T0500MHz 
TO-8 THIN-FILM 
LIMITER MODULE 

• VOLTAGE VARIABLE LI MIT ING LEVEL: 
-2 TO +2 dBm 

• LOW INSERTION LOSS AT LOW INPUT 
LEVELS:'; 2.0 dB ITYP.) 

• LOWVSWR : < 1.5: 1 ITYP.1 
• GOOO SUPPRESSION OF EVEN ORDER 

HARMONICS DUE TO BALANCED CIRCU IT 
DESIGN : >55 dB AT 10 dBm INPUT ITYP.) 

• EXCE LLENT PHASE LINEARITY : '; ±0.2° 

Specifications 1< 

Characteristics 

Frequency 

Insertion l oss 
PIN " -20 dBm 
+15 <: Bias EO; +20 Vdc 
5-200 MHz 
200-500 MHz 

VSWR 
PIN <- 10dBm 
+10 E; Bias ~ +20 Vdc 

Output VSWR 
PIN <+lOdBm 
+10" Bias ~ +20 Vdc 

Input Signal (M ax.) 

Bias Current 
At +20 Vdc 
At +15 Vdc 
AI +10 Vdc 

Typical 

5-500 MH z 

1.5d8 
2.DdS 

1.5:1 

1.5: 1 

a.SmA 
6.5mA 
4.0mA 

Guaranteed 
Min./Max. 

5·500 MHz 

2.DdS 
2.5 dB 

1.7 : 1 

2.0: 1 

+26 dBm 

'Me~su red in a SO-ohm sy5\cm, guarMlCcd ill 2SoC or +15 Vde Nominal. 

Limiting and Insertion Loss Characteristics (25°C)· 

Output Level Max . Output 
at Limiting Lim iting 
Threshold Level 

Bias Voltage (1 dB Camp) (+20 dBm Input) 

Typ. Typ. 

+20 Vol ts -0.5 +2.0 

+15 ~olt s - 1.5 +1.0 

+10 Volts -4.0 -2.0 ' 

+5 Volts -11 .0 -7.0 ' 

Notes. 1. At 100 MHz. 

Weight approximately 2.0 gfBrflS (0.07 oz.) 

442 

Insertion 
Loss 

T y p. 

1.5 
1.7 
2.0 

3.4 

Outline Drawings 

l2 

'" - r " GRIlUNO 

' ( ..... ) ......-~(M." -\~ i 
P ~ ~·rocm I 

~. =3' 

! 
C, .. fMIIO>G ... t ' " , \~C><lS ,V' ,, ' ''l U "SI 
• _ , I II u~UnOI"["")5.1 910"10 

el2 

n "'[IIS!(l!!S ~ ~, ," I~C"'~ 1,,'umH[/tJo 
• 01.,,,, U ~\.r:.sOl "EQ""$f VYelmo 

.... c..: .,,~ ... ~ ... ,U'_~_.""·_.,. ........... 
........... , .... · .... "..,.0'_ ..... ' ...... 
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Typical Perfonnance at 25°C 

Limiting Characteristics 

• • .' 

0 

." 

.. 
•• 
•• 
~ 

I~ · mllti.! 

IL I 
,/ 4' 

I 
II 

.:0) 
·IH 

IOUI ·1~ V 

·!VI 
' N< 
' IH h-;-

- .I.DV1 t 'llUl 
." 

I 1/ k }-- IvPlC .. 1.1 'OUI 

/' ' IIVIIC .. 
" / 1/1/ 
1/ Iff . --

'11 lJ, . • 

Input VSWR 

2 
> 

" n~ ·"i· -r 1H •OC 

1.It- 'Ii" 
" 

· I)v~e , 
" 

,. ~ 

Absolute Maximum Ratings 
Storage Tam perature 

... ... .... , . . _62°C to +1 25°C 

Maximum Case Temperature 

.... .. .. •.• .•..... 125°C 
Maximum DC Voltage 

Maximum Co nti nuolls RF 

Maximum Short Term R F 

. . +25 Vdc 
Input Power 

+23 dBm 

Input Power (1 Minute Max.) 

. ...... • . 400 Milliwatts 
Maximum Peak Power 

"S" Series Burn·ln 

Temperature (Case) . 

. 1 Watt 

(3 J,Jsec Max,) 

Output VSWR 

W'tJII'Q,.{Jt •• ~ 

Insertion Loss 

, 
• , 

' 1OV~ 
·II VK 

, 0 

- '\vK IIIII , . 

Phase Shift 

'Il-'II" 

" 

, 

0 

. 
, 

., 
" -

· ~ v ot 

l' 

"--y 
/ 

){OMIU . 
) ]); 
i~1f 

o . . " 

Maximum Limiting Level 

, 
. l!!Yt!C 
I , 
.15 VOC 

, 
'IOYD( -, -

., 

• 

• ' 1 yO( 

." 
" 

1\ -
" 

0,-

\ 

V 

,. 
fiWlWlC'l' - WI< 

Typical Automatic Test Data 

Vee '" 1SV 

, HI' '.-::1 1 10'" ~o'-':, 
It·. :" \\,. t·}" 

1\1 .... i . .. --- I.,' 
: t'\' . : . :.1 " 

.. ! . ", 
'~'I). L L :.4 -- ,. 
~<'(" ! . " -- > .. , 
"-0. : . :" ;.~ -- -
':~"" . :.': -- , i.~ 

. '~ ' . :.1 --- , . , 

Linear S-Parameters 

"01' .: : -- ... :. .... M .. ~ '" .. ~ I~., ," '" .. ~ 
1·\(1. ". -3'.' . :' . ~ ... '0. • C~ .. !~ • .:(1 ~u.6 
~\. ..... . ., :, -''' . ~ .,.: -" .01 ~ - , :i." • ... ·. 0 
:'t. ... !. : ~ :(10) . '1' _w . .. ~ . _w ..~~ . :~ - ~'J . ~ .. , .... !l: ~ : "0. 'r' ,,' --0(:;'. .~ ..... ~- . :~. :'7 . ;-
~ ... "', -- . ::;~ . 9 .. 0 ~:-£. . r- ·n. .~ ~~' . '3 
,,(01' . . '-~ : ::-. ~ .., ~ . , .':! '.~ . . ;;'\.. ,,~· . 9 
;('0 '. ... : ... 4 . \ • .. :In. . n "": :(1 • .,. ~. : • c: 

I-

J 
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WJ-L34 
500 TO 2400 MHz 
TO-S VOLTAGE-CONTROLLED 
ATTENUATOR MODULE 

• VO LTAGE VARIAB LE LIMITING LEVEL: 
-2 TO +2 dBm 

• LOW INSERTION LOSS AT LOW INPUT 
LEVELS: ,,3.0 dB (TYP.) 

• GOOD SUPP RESSION OF EVEN ORDER 
HARMONICS DUE TO BALANCED CIRCU IT 
DESIGN: > 50 dB AT 0 dBm INPUT (TYP.) 

Specifications* 

Characteris t ics 

Frequency 

Insertion loss 
PIN <-20dBm 
+15<Bias~+20Vdc 

Influt VSWR 
PIN 1iO;-10dBm 
+\0" Bias" +20 Vdc 

Output VSWR 
PIN O&;;+lOdBrn 
+ I 0" 8iM '" +20 Vdc 

Input Signal (Max.) 

Bias 
AI +20 Vd c 
A, +15Vdc: 
AI +10 Vdc 

Typical 

500-2600 MHz 

2.9dB 

< 1.6:1 

< 1.8:1 

B.5mA 
6.5 rnA 
4.0mA 

°Meawrl.ld in a 5O-0nll'l SVSIIlI'Tl, guaranlilcd at 25"C. 

Guaranteed 
Min./Max. 

500·2400 MHz 

3.7 dB (Mal(.) 

2.0: t (Max.) 

2.2:1 (Max,) 

+26 dBrn 

Limiting and Insertion Loss Characteristics (25°C) :it 

Output l evel Ma", OutllUt 
at limitin!] at Limiting Inse rtion 
Threshold Level Loss 

Bi as Voltage (1 dB Camp) (+20 dam Input) (1000 MHz) 

Typ. Typ. Typ. 

+20 Volts -2.0 +2.2 2.4 
+15 Volts -2.5 +1.0 2.6 
+10 Volts -4.2 -1.0 1 2.8 
+5 Volts - 10.5 -3.01 4.0 

NOles. 
I. Al 1000 MHz 

Weight approximalely 2.0 !lramS (0.07 oz.) 

444 

Outline Drawings 

L34 

Cl34 

... 
,I21al 

0'''' ~$OOI;' .. ~I ,~ I/,CHI S , .. " ,'''HI_iii 
• _'·" .... UDOI .. _VlOl'IIt> 

a'"I'<S40'~.''' '" u.o-rs I'Illl,VIIIIISI 
, "l''''W'l~OT~'~'''S.U'·{D''{D 

w,e...,. .~_ ... u.a_,,_-,"'A __ "'" ___ .. e .. l>O"t __ ....... 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



Typical Perfol'Dlance at 25°C 

Maximum Limiting Level 
Over Temperature 

PIN' >20~a", 'ISVDC 
E 
'II 

I 
5 ... 
~ 
... G g ... 

·1 
500 1000 

F RlQUENCY • MHZ 

Maximum Limiting Level VS. 
Bias Voltage 

.4 

PIN' .20dBm 

20 

'" 2 

i' 20V

:'/ 

V 
t-- ....... 

-

·4 

/' 
./ 

r-r r'ISV~ 

V 
r ·SVDC 

/ 
,/, 

V 
,,-

lOCO 
IRtQU£I!CY • MIll 

--
, 

'---

Power Output at 1 dB Compression Point 

E 
'II 

5 

2 

4 
i---

6 

~. 9 

i 
'1 0 -
·12 

4 ·1 
SOG 

II I 
I L.Jov.i 

-

/ 
L'IS VDC 

-
r HOVDC ---..... 

--~ 
lOCO 

fRlQWlCY • MHz 

......... 

i"-. 

~ 

" 
2400 

Limiting Characteristics 

>10...---.---.----.---.----.------, 

.20VDC 
ISVDC 

.IOVDC FOUT 
,svoC 
'20VoC 
.IS VDC 

I 
>IOVDC )fOUT 

I 
'SVDC 

E·~~-~--~~-~--~-~---4 
'II 

S TYPICAl § ·40I--~-I--II-I---+:--.-,t=:1f OUT 

i .... ~~-~-Ij~~-~-~~-~-~ 

~I--~~-fr---r--r---r-~ 

·10 '10 '20 .21 .30 '40 
INPUT PctMR.· dim 

.10.----,---,.--...,.--,.--...,.---, 

•
20VDCi I--+--l-:;;;;:::='=::=:;::~.:~~~~ FOUT 

"5VDC 
I 

'20VDC 

.10 I---+#::."""'F---t---::...s.r-' IS vOf 

.IOVDC !fOUT 

I 
h~-+--~-li~'-----=!-"5VDC 

e I 
~·~~-~-~~--+-~·--lY-PI-CAl 

~ 2fOUT 
§ 
... -40~--t--1~~-~-t---1--~·-~ 
~ ... 
'~I---t-f-Ir~--t----+---+-~ 

~~-~~~+----+--+----+--~ 

·WL-_-L __ L-__ -L ___ ~_-L_~ 

-20·1Q '10'20·2)'30'40 
INPUT POWlR • <11m 

Insertion Loss 

6~SOG~~-L~L-~1000~---------L~1400 

FREQUENCY' hllU 

Phase Shift VS. Input Power 

I 

~ .. 
lSI 

c: 
= '" ::l .. 
:z: ... 

S 

'lslVdC ! 

/ 
G 

ztD)t.\Hl rI 5 I 
100G1MH,\ I 

0 
5OOMHz,/ , 
~ y 

5 ~ 
·25 ·20 ·IS -10 'S 'S .10 

INPUT P(MtR • dim 

Output VSWR VS. Frequency 

2. S 

2. 0 

5 

I. 0 

i 
1 

I' SVDC 

/ 
r~IOVDC ~ 
~~~ ~ 

--: 
--s--

I 
AI i20"'~ 

500 

II 

L .ISVDC 

1000 
FR[QlIlICY • hIHz 

/ 
L.20VOC 

Input VSWR vs. Frequency 

AT-20dBm 

-

2400 

1.0L---l.' __ ..L.-L-L...L __________ -'----O-, 
500 1000 10 

FREQUENCY· MHz 
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Typical Automatic Test Data 

Vee = 15 V 
tH:P ~'-~q.: 1".&1'- Ll~~: 

I~r.: H~ 1,(1' .l.'1:' 

~"l'l1 .. !.\. :.l ~·.4 

'..\.,1. !.~ ~.t.. ~. -~ 

Il''' .. :.:- :.t.: t: .. :'" 
" 1.~l1 .. !.::- :.t..' Co.:" 
~'\.'l1. 1.:- : .l' t:' .. :.~ 

ll'\."'l.". 1.';.\ 1 •• - c.:.4 
11\.'-'1. ' ~ 1.'" C!. ~. 
lc..'lClt. l.t. I.t (!.~ 
:_'lClt. :.l _ .. . .. 
:4\.'l1. :.l ... ": .. l' 
:~l~l' .. t.l' .. .. ~·.t· 

It.-lilt. l.t.., ... t;' .. ~~ 

:"'l'\.4. 1.( .. , il .. '.,· 
a:"\.~· .. I •• ... ~ .. ';.l 
;~,~ ... I •• .... ~.~ . .. "\.,~ .. : .: . .. .. ::.l' 
'-'!l'\.'. :.t l.).f :~~. 1 
c,,'l"". I.t.- 1.),' :'l.l' 
.. " _~lCl'. !.~ I., i.. •• ":.t 
lL""IlCl'. !.:- I •• :..~. ,,' 
IL~'-'. 1.:- ... :'{.4 
",'1.;l'-". :.'1 .., ~1!.i: 

t't<!:=: :.t.t:' f11f'= ~.:... t lt~ r ..... '- . ~. 

Linear S-Parameters 

'~~I :;11 ~'C:!1 

rq.· .. ' ttt,.; t1<l' I,e."\.,,: t4f'IC f't'G 

:-\.'\.'. ."'"" '''','l.!. ;: · ;(, ;.t .... : · ;(; 
ll'\.'. .':1 ·'to':".l' .. ·t 4':.~ ... 
/l'-.... .iL'\.t • ... J't:.l1 .;(; ·r.~.lt 

,~ ... 
l(l~ .. .. '-"I ··',,·"J.4 '.~ ~~ ... ~ .. ' " , 
~'\.'\.'. .'-'1 ... Jl':-.4 . .. ~-;~.-':' • "J(~ 

ll<tl". .'-'1 ...! 11 •• ' .,'( (,-1. ~. ..~tO 

:l\.'-'. .,,:1 "'!Jl..f.~ .. ~ (;.;-.. (, .;''1 
1,;,\."\.'. .f.:~ ·'1'-"4.1 ... ~ ~-'1. 4 • .'4 
1:"'\.'\.'. .. C:.: "1~'I.'.(.- . ,"'.,:. ;-('.4 J'~ ... 
loll .. ', • '-"'Co! ··1~~.~' .. ,,..,:~ ~'4.4 • """1 
::-l"l'. • ftc: -1"1"'.:.? · .',,1 'j~ •• -:: " .. 
!t. ... ~, .. • '-'c.~ ... !44 .... ~ .. 'c: ,(~ •• 7 .... 
1,'1."". .~_f .. .. !~-\. •• ;: .. '~ !('''' .. t' .,\., 
IH"". .f:'r.: -1:-'1 • .- · :: 1\.'9 .. (' .. ;.\) 

l~l·l'. .'-''-'' "ltl'.4 •. .'1: !1~.'-t .. ;"I'l' 
"~l'l'. .. '-"I "·It;.:-.~ • ;'1 l~l~ .. (1 .. ~,.~, 
c..'ll'l'. .e::.: "1;'~,4 • ,'l' l~E .. l ,;'1 
"rc1."l'. .,:1: ··l{t:'.l .;'1 l~l.~ .. ':'(, 
c: ... ~l'·. ,'-"I 1."(1.,-' • .~! l:.e;-.t.' · ;"(' 
c.'o4\.". .c..'\.' !I~ ..:.~ .. ~':" 142.1 • ;··(t 
c."t-\.'\. •• It'J It·t."'.c ,t!! 14911 .f..'':,,' 
'-'l:''''l', .a' 1(,:-. t.~ .(:'.:. 1~~.1 • ;~l1t 

446 

~·H: 
!'of'\.' tit 'Ii 

:.-'\. ... ~. .~4 

41.A: • ~ .. t 

4('.11 .{::..' 
~~' .. ~ • {.:'.j 

~~'''C! .'-'4 
('!.l' .'-'4 
(t.~' .,,'4 
~ '! . '.,. • .. '4 
.'0'.'..1 .4..~ 
('4.4 .4..'~ 
',,·l'. ~~ .,,~ 

~'(-.l' .c.'t' 
:":~.1 . ~(, 
: ..... ~ .. ~ .~"t-

11:; •• " ,,,"t-
1 .. 1. ~, .C:~ 
1Ct.~· .C,."t.' 
l::e,i? ", .. , 
1 :"t~". ~. ... 
!4:':~.4 .io.1; 
14\:.'.. .. .,,'t: 
:~~.1 .".~ 

':..'~i! 
t'f'\, 

..... :-.~. 
·-t:l' •• 
··~(:'.l" 

"'0'1 •• 
'.'"ft.t: 

.... ll'l.l' 

.... l(';;.~ 
'-ll1.1.' 
--:a.l' 
.... !"l·.t.f 
··1"'~ •• 
··<H.'~·.4 
-1~<t.~ • 
··!.:t·. :-
-l-nt .') 

·'144.l' 
"1~4,( 

·'!~t:'.4 
_!~,~f.~ 

•. l('~f.o"I 

"1(>4.;: 
.. 2((:.1 

Absolute Maximum Ratings 

Storage Temperature 

............. -62°C to +125°C 
Maximum Case Temperature 

. , ... , ......... , .... 125°C 
Maximum De Voltage 

. .. +25 Vdc 
Maximum Continuous RF Input Power 

•........•......... 20 dBm 
Maximum Short Term RF 

Input Power. . . .. .400 Milliwatts 
Maximum Peak Power 

"s" Series Burn-In 

. •..• 1 Watt 
(3llsec Max.) 

Temperature (Case) ....... 125°C 
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WJ-L40 
500 TO 4000 MHz 
TO·8 THIN·FlLM 
UMITER MODULE 

• VOLTAGE VARI AB LE 
LIM ITING LEVEL: 
-2 TO +2 dBm 

• GOOD SUPPRESSION OF 
EV EN ORDER HARMON ICS 
DUE TO BA LANCED CI RCUIT 
DESIGN: > 40 dB AT 10 dBm 
INPUT (TYP.) 

Specifications .. 

Characteristic Typical 

Frequency 500-4200 MHz 

Insertion Lon (Max.) 
PIN" - 20 dBrn 
+15" Bias" +20 Vdc 

Input VSWR (Max .) 
P,N" -10 dBm 
+10" Bias" +20 Vdc 

Output VSWR IMax.! 
P1N" +10 d8rn 
"'10';;; Bias" +20 Vdc 

Input Signal (Max.) 

Bias 
At +20 Vdc 
At+15Vdc 
At +10 Vdc 

<3.5 dB 

< 1.6 :1 

< 1.8 :1 

8.5 rnA 
6.5mA 
4.0mA 

' Measured In II so.ohm syStCfll .!Juaranteed at 2S·C. 

Guaranteed 

500-4000 MHl 

4.5 dB 

2.0: 1 

2.2: 1 

'+26 dBm 

Limiting and In.ertion Loss Characteristics (25°C) 

Bias Voltage 

+20 Volts 

+15 Volts 

+10 Vohs 

+5 Volts 

NOH .. ": 
I . AI 3000 MHz 
2. A I .1\000 MH~ 

Output Lovel 
at limiting 
Threshold 

(1 dB Comp) 

Typ. 

-2.0 
- 2.5 
-4.2 

- 10.5 

Max. Output 
at Limiting Insertion 

Level Loss 
(+20 dBm Input) (4000 MHz) 

Typ. Typ. 

+2.4 1 

3.B 
+ 1.0 1 

4.0 
- 0.52 4.5 
-2.0~ 6.1 

Outline Drawings 
L40 

O. l~" O.D1li 

<"" 
!ll).0tW1I!I'\J1 

D"" ~!.IOO<S ".( '" 'ltO>iS 1"" ,"'1 'lOW 
, _, . 1J .... UU01"U' ... tSl UfO', f D 

Weight 
approx ima tely 2 .. 0 grams (0.07 Ol.) 

CL40 

D, u im.oc..sARi ," , .. o " s, ... ",,,,,u,", , ..0'.' JIll, II~,","" D, >o r"""" 9(0' '[D 

.. ,<:OA,G .......... , ... . • .. ,O ......... "' .......... . l .... " _ _ ... ' ...... __ 0 = .. I4'C_ .. ·_,_ 
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Typical Performance at 25°C 
Limiting Characteristics VI. Input Level and D.C. Bias 

+10 

-I 

>_zovk} .1 -UVDC ........:::: ~IOVOC 'OUT 
~ p '_0 "i 

~ ~ 0 

~ TYPIL ~ 
~ / 

2Fo;-=----20 

I -ZOYOC 

1/'15~ r ~~ !rOUl 
.~., 'IOYOC 

J~ 
1,' ..... SYOC , 

-so 

~ W' 
0 

/ 
-I 

-so 
-30 -20 -10 -lo.zo.n'30'oI) 

INPUT POI4R - cBm 

Insertion Loss vs. Frequency 

2 
I'zoVOC .I. j" ,'ISYOC 

t.IOV~ ~ 

'SVOC~ ~ 
.......... 

~ 6 

a 
ICD! 2CDI 

FII!QIJlHCY - MIll 

Output VSWR vs. Frequency 

2_ S 

r' svoc 

~H::r:~ '101/01[", 

... ~ - ...... 
S - L.zo voc -

III 

!; zoo 
> 

I
SOD ICD! 2CDI 4ZOO 

FRlQU[NCY- MIll 

Input VSWR VI. Frequency 

I_OSOD~~--L-'-....L..I""CD!-----:"'2CDI'::---'---:42IlO:':':' 

FIICIlKCY - MIll 

448 

'10 

~ISI/OC 
.ZOVOC -} 

-IOI/OC 'our 
'-SI/OC 

I 
.ZOVOC 
'ISl/OC -10 I 
-IOI/OC lfOUI 

I 
.SVOC 

II 

'!I-30 
S 
§ 
i-" 
... 

-so 

-t.O 

-10 '10.20 .n '30 
INPUl PO\\1R - cBm 

Power Output * 

-2 

l.;:R 
.2OVOC 

t". -4 
I 

~IOI/OC" ~ 

" i'-
a 

-I 0 - K r-- .... 

~ 
-11 

-I 4 
SOD ICD! 2CDI 

FII{QIlI:NCY-_ 

°al 1 dB Gain Ccmpression 

Input Power vs. Phase Shift 

zo 

s 

/ 
0 

2CDIMHz Y 5 I 
IjMHz\/ 

0 
SODMHz ........ ./ \ 

.Y"'-Y r---.;;; -5 
-25 -zo -15 -10 '5 -10 

INPUT POWER - cBm 

.10 

'ZOVOC 
0 UVOC 

FOUT -10l/OC 
.SIIDe 
+ZOyaC 

-10 ·ISVOC 
I 

!four .IOVOC 
I 

-svoc 

a·30 
'8 

5 TYPICAl ... art) <FOUT 
III 

~ 
... ·so 

-t.O 

-10 'IO.ZO -2) -J!) 

INPUT PO«£R, - cBm 

Maximum Limiting Level 

_4...-.-..,.-,.-rT-----.---..--.., 
PIN· -1068m 

.2I-+--+-W-l-----V~::r~~ 

e 
~0r-~~~~~~--~~~~ 
s 
§ 
i -21=~~~H-----1 ... 

-41-+-++-H,IC----+--

FII£QUlNCY - MHz 
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WJ-LG1 
TO-8 THIN-FILM LlNEARlZER 

• WIDE TEMPE RATURE OPE RAT ION 
• Y IELDS LIN EAR ATTEN UAT ION (dB) 

FOR LI NEAR VOLTAG E 
• SMA LL SI ZE : TO-8 

Linearity Specifications · 

Temp erature Typ. 

2S° C <±1 dB 

<±1.5dB 

· FrcqU!l flCV: 10 - 1000 MHz;anenuoliol'l rungo: 3 10 20 dS 

Typical Current Drain 

v
v+ 
VeON 

Control Voltage .:: 
·10 V at Min. 
Attenuation 

5mA 

24 rnA 

15mA 

Combination of LG1 Plus Gl 

v
v+ 
VeoN 

5 mA 

31 mA 

15mA 

Absolute Maximum Ratings 

Storage Temperature ... , .. . .... ... . 

Guara nteed 
Max. 

±1.5dB 

±2dB 

Control Voltage = 
o Vat Max. 
Attenuation 

SmA 

11 mA 

2.SmA 

5mA 

21 mA 

2.5 rnA 

Maximum Case Temperature ...... .. .. ..... . ...... . ....... _ ... 125°C 

Maximum DC Voltage . .. ... . . . . ...... .. . . .• .. . . . . ........ + 17 Volls 

"S" Se ries Burn-in Temperatu re (Cnse) . . ... . . . .. . . . .. , . . . . . . . • . . . 125°C 

Weight approx imately 2.0 grams (O.07 07.. ) 

450 

Outline Drawing 
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.IS ·ISV 

I 
I 
I 
I 
I 
I L ______ --. 

DC I 
CONTRCl I 

The LG, can drive two G ,'s or G2's as 
shown above. The LG 1 has a response 
time of 30 JlS over its entire band of 
control voltage. The response time of 
the G1 or G2 is typically SQ.100 ps. 

If a positive control voltage is desired 
the following circuit may be used. The 
op-amp buffer can also generate a very 
low source resistance in the order of 
thousandth of an ohm. 

VCOHIIlOI. 
OIO.\oVClTS 

10K 

10K ·ISV 

Typical Performance at 25°C 
Output Voltage vs. Input Voltage 
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WJ-lG30 
TO-8 THIN FILM LlNEARIZER 
FOR THE WJ-G30 

• WIDE TEMPERATURE OPERATION 
• Y IELDS LINEAR ATTENUATION (dB) 

FOR LINEAR VO LTAGE 
• SMALL SIZE : TO-8 

Linearity Specifica tions · 

Temperature Typ. 

2S"C <± l dB 

- 54°C to +8S"C < ±1.5 dB 

' F,equcncv : 100.2000 MH~; otlcnuat ion rArl(,o : 31025 dB 

Typical Current Drain 

Control Voltage -
o V at Min. 
Anenuation 

v- 3mA 

v+ 5mA 

VCON 12mA 

Combin;lIion of LG30 Plus G30 

v
v+ 
VCON 

3mA 

12 mA 

12 mA 

Abs olute Maximum Ratings 

Mal<, 

.t1.5dB 

±2dB 

Control Voltage" 
15 V at Max. 
Attenuation 

15 rnA 

14mA 

6 rnA 

15 rnA 

21 rnA 

6 mA 

Storage Temperature . . .... , . . . . . . . . . . . . . . . . . .. . . . -G2"C to +12S"'C 

Maximum Case Temperature . .......... , • . . . . •• . . . . . . . ... . . . . 125"C 

Maximum DC Voltage . ... . .... .. .... . •. .•• . ..•.. .. ..... . +17 Vo1ts 

"S" Series Burn·in Temperature/Caslll . . ... .. ... .• . ...• . • . .. ... ... 12SoC 

Weight approxlIuswly 2.0 graws (0.07 od 

452 

The WJ-LG30 module is a vollage (on· 
trolled voltage source. The WJ-LG30 is 
designed to drive the WJ-G30, a vol tagc 
con trolled lltlcnuotor module. The com
bination of lhe LG30 and G30 modules 
has a tYPical attenuation characteristic 
which Is line<lr with control voltage 
provided the following conditions arc 
met: 

1. posilivesulmly'" 15V ± 1% 
2. ne<jsliv(! supply = ·15V ± 1% 
3. sou rce resistance o f variable supply 

.;; m 

." · IW .,. 
" CC'l~Cl 

". VCO!.l~OI. " 
.. 

" OIOI\ V(X U U.PUI OUl f~ r 

The LG30 has a response time o f 2 jJS 
over ilS entin! band of comrol ·/oltage. 
The responS!) time of the G30 is IYpl

C.1 11y 6 ].Is. 
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Outline Drawing 

lG30 
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Typical Performance at 25°C 
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WJ-PL30 
100 TO 2000 MHz 
TO·8 THIN·FlLM 
PROTECTIVE POWER LIMITER 

• LOW INSERTION LOSS : 
.;; 0.4 dB (T YP.I 

• LOW INPUT AND OUTPUT VSWR: 
.; 1.2 (TYP.I 

• HIGH CW INPUT POWER : 30 dBm 

Specifications .. 

Characteristic 

Frequency (Min.) 

Insortion l oss at +20 dBm Input 
100·1000 MHz 
1000-2000 MHz 

l eakage Power (Input Power +30 dBm CW) 

Limiting Threshold Onput for 1 dB Comprenionl 

VSWR (Max .l lnputlOutput 
PIN -< 10 dBm 

• MClI$urod ill a 5Q.ohm syncm. 

Absolute Maximum Ratings 

Guaranteed 
Typical - 54° C-+8S"C 

100-2000 MHz 

O,3dB O.5d8 
0.9 dB 1.0 dB 

+ 17 dBm +20 dBm 

+10 dBrn +7.5 dBrn 

1.2. 1 1.7: 1 

Storage Temperature .... ......... _ ... .. ... • ........ -G2° C to +125°C 

Maximum Case Temperatu re ............................ . ... +125"C 

Maximum Continuous RF Input Power .. ............ ......... . +30 dBm 

Maximum Short Term RF Input Power 11 Minute Max.) ... . ...... ... 2.0Waus 

Maximum Peak Power ......... . ................ . ......... 50 Watt 
(1}1 sec Pulse and 0.001 Duty Cycle Max.) 

"S" Series Burn·ln Temperature (No Applied Voltage) (Casel . ....... . . +125°C 

Weight approx imately 2 .0 urams (0.07 oz.) 

Outline D rawings 

PL30 

"'''L"fSOOSSAR( ''''~n.t,,'''u ... ur~$1 
• 011'. n, U"( (""OTll£~'ilU $/'ft;l"lO 

CPL30 

"'V(M,g"s .U '" moou \)I"l. V( 11_" 
I .0'.1-'" UMUSOI .. ' .... TSl VlO"'O 

· .... oou. ............ , ........ _ ..... -.-WA_ ... __ 
__ .. _oc .. W'~_ .. _, .......... c.. · ... I .... ' .... _ ..... 
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Typical Performance at 25°C 

Output Power YS. Input Powor 
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" V I . 

" 
I 

" I 
~ I~ U , • 0 • l n " ~ N ~ ~ 

f(ll'j(lIl~ d5 " 

Output Power YS. Temperature 

, , 
; I I • 1< • .' s 
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• 
, I r--

·I~ ... I~ I o o! IIJIN.!!: 

. 

2 nd Harmonic Intercept Point YS. 
Inpu t Power 

" 
• • • • g 
• • < 

b::. ..... ~~rlllJ"'" 

~ V '-\.ll~ ___ L "\ 
,," '~ , " S • § • 

l-:-/ ' "V KllOM"l / - ,~." '· ..f:7 ' .-" ~'''-b 
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2nd Harmonic Intercept Point YS. 

Frequ ency 

• 

"r--,------,-------r----COl 

HI H;I 2 ~!__-Di;,_---;m~---,d~;;_--_7.,,'. 

3rd Order Two Tone Intorcept Point YS. 
Inout Power 

U,/'lIIl'W.l!1 - .... 

Insertion loss vs. Frequency 
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Cascaded Amplifiers 
2to6000MHz 
• HF, VHF, UHF, L BAND, S BAND 

• NOISE FIGURES STARTING FROM 1.5 dB 

• OUTPUT POWERS AS HIGH AS +30 dBm 

• OVER 400 MODELS TO CHOOSE FROM 

458 

. . . 
• Q ... I 

~ -' . . -

Looking for the right 
amplifier to fit your 
needs? 
When it comes to the variety of 
amplifiers that we offer, there are 
literally thousands of different 
combinations possible using our 
TO-8 modules. 

W-J can usually tailor an amplifier 
to your specific needs. This is 
especially true if you require: 
t. Specially Guaranteed Electrical 

Periormance 
2. +5 to +24 VDC Bias 
3. Variable Gain (DC Controlled) 
4. Limiting Amplifiers 
5. Hi-Rei 
6. Type N or SMA Male Connectors 
7, Integral Power Supplies Available 

11 5/220 VAC 

Have Ouestions? Give us a call 
and we'll be happy to discuss our 
standard 6200 Series or special 
models more suited to your needs. 

Our Amplifier Applications 
Engineering group is located in 
Palo Alto, California. at 3333 Hillview 
Avenue, telephone (415) 493-414 1, 
ext. 2638. Or contact your nearest 
W-J Field Sales Office. 

CA, CRA, CTA and CHA Series 

Every TO-S amplifier (as well as attenuatar, limiter, 
and limiter/amplifier) is available in miniature SMA 
housings. For 0° to sooe operation the CA housing 
affords Ihe most economical approach to obtaining 
full TO-8 performance in a conneciorized package. 
Example: A customer wishing an A75 in this package 
would order a CA 75 (L 1 becomes CL 1 , G30 
becomes CG30 and RAS9 becomes CRAS9). 

For those applications where wider temperature 
ranges (up to -54°C/+85°C) will be encountered. 
W-J recommends the eTA option. (A75 becomes 
CTA75. LI becomes CTLI. G30 becomes CTG30 
and RAS9 becomes CTRAS9). 

In harsh environments where high reliability is 
required. W-J offers the rugged CHA housing. This 
package is designed 10 pass MIL-E-5400, Class II 
environmental testing. Usually a Hi-Rei "S" Series 
TO-8 amplifier (or equivalent) is used inside . 
Therefore. an A75S becomes a CHA75S, an llS 
becomes a CHL1 S. and a G30S becomes a 
CHG30S. elc. 

Common Environmental Specifications for 
Hi.ReI Cascaded Amplifie ... 

Environment Method Procedure 

Humidity MIL-STO-202 
106 

Thermal Shock MIL·STO-202 Condiiion 
107 A 

MIL-STO-Sl0C 
503.1 

Vibration MIL-STO-202 
201 

MIL-STO-202 Condition 
204 A.C,D 

Shock MIL-STO·202 Condition 
213 C 

MIL-STO-S10C Procedure 
516.2 I 

Sail Fog MIL-STD-202 Condition 
101 B 

Altitude MI L -STO-202 Condition 
105 C 

High Temperature MIL-STO-SIO Procedure 
Testing 501.1 C 1.11 

Low Temperature MIL·STO-Sl0C Procedure 
Testing 502.1 I 
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CASCADED THIN FILM AMPLIFIERS 
Cascading Examples 
Take a requirement (hat needs +23 dBm 
outpu t power, 3.0 dB Max. noise figure, 
and 44 dB M in. gain over the full 50500 
MHz band. A quick look at the W·J cas
cadable amplifier selection charts, start· 
ing cn page 14. 5hO'I'I$ that the WJ·A 1 has 
a 3.0 dB Max. noise figure, and that the 
WJ·PA3 will yield a +23 dBm output 
pOI'.'er. The A 1 has 15 dB Min. gain, and 
the PA3 has 13.5 dB Min. gain. This 
gives 28.5 dB gain so thaI the addition 
of 15.5 is still needed. 

The drive power required can be 
determined by taking the pO\ver of the 
output stage. subtracting its gain and 
adding 2 dB to' avoid compression In the 
driver stage. For a more accurate deter· 

mination see pm'/er output curves on 
page 126. 

P drive'" 23 - 13.5 +2· 12.5 
A look at thc selection chart shows 

the WJ·77 will provido this output power 
across the 5-500 MHz band with 16 dB 
minimum gain. The power requ ired to 
drive the A77 is 12.5- 16+ 2 " -1.5 
dBm. The WJ·A 1 provides -1 dBm Typ. 
wh ich is adequate to drive the A77. 
Using these amplifiers yields the sum of 
16 + 16.5 + 14 ::: 46.5 dB gain. which is 
the sum of the individual tYpical gains. 
The performance of this cascade is 
shown in Figure 1. Note that 46.5 dB 
was indeed obtained and that the gain 
flatness was less than ± \ dB. Using the 
rules stated for cascaded gain, the 

Typical Cascaded Combinations 

6200·637 6201-423 
5-500 MHz 

" u ,,~ ~u ~~[~ 
~, " . " .. .. , .. • 0' 

N '. ' :, .. '. ' 
" ,., . ' .. ,., . , 

Figure 1 

." ..... 
.if.'" 
~ -

Typical Performance 

;:1 l---e--;;a . ... '" ... .. '" 

I I d 
• • • w 

' ''I~~~ ~"~~Oi .... 
" '. .-, ,., '" .. .~ .. 

''''''-0:. ... 

10·1000 MHz 

"'~ " ' ''1 ,~'" ( .. no 
,~ '" '" " 'M. , .. I. ~ "'.~ .w . , .. '.' .lI. :. 
~. ,., '.' :(>.11 

••• , .. '.' .,.) 
~ . ,., , . :1I.t 
,00 • '.' , .. ':6.1> 
~. I.~ , .. (',II '00. '.' ,., .;.,~ -. , .. ,., :g . l ,_. ,., ". n.) 

Fioure 2 

'''~ t\ 

8-".' 
1/::: 

~. 

Typical Porformance 

minimum gain specification should be 
15 + 16 + 13.5- 0.5= 44 dB. 

Another example is shown in Figure 
2 where the WJ·A 11·\ is cascaded with 
Ihe WJ·A 15. Each of these cascades are 
shown in the cascaded combination 
sections. The WJ·G200·637 is the A I , 
A77. and PA3 assembled and tested in 
a 3 stage housing with SMA female 
connections, and the WJ·6201-423 is 
the All· 1 and A 15assembled and 
tested in a 2·stage housing. 

Figure 3 shows the performance of 
the WJ·G206·41 1 over the full 100-
3000 MHz band. This unit is assembled 
and tcsted in a 2·stage housing with 
SMA female connectors, and features 
27 dB gain with 10.5 dBm power output. 

6206-411 
100·3000 MHz 

, .. 
U 
l.~ ,., 
\.~ 
I.: 
!.~ ,. , .., , .. 
'" ,., , .. 
L.; 

'. ~ ,. ~ 
I. ~ ,. -
!.7 
I.: , .. , .. 
I. S 
!. ;, .. 

Figure 3 

Typical Performance 

'" "" I<S __ 

II ....... . 

" , .. OM .... "'" _..., 

,~.-
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Typical Cascaded Combinations (Continued) 

6200·670 6201-448 
5-500 MHz 10-1000 MHz 

rpE~ V~~. V':'~5i Gf.I:h F~EO 'lSioIP vsup C~1tI 
H~: III OUT ~~ rut: Itl OUT D8 

I~a 1.3 1.1 31.'; leo I. ~ 1.0 )6.6 
let} I •• 1.1 31.. 2eo 1.1 1.0 36.6 
300 I.~ 1.3 31.1 100 1.1 1.0 36.8 .ce 1.4 l.b 30.7 .90 1.1 :.0 36.7 
~ce 1.3 1.8 2~. ~ ~90 L2 I.e '3t>.2 

t}90 1.3 1.1 35.8 
70,,' J.Z 1.2 36.0 
eoa 1.1 1.4 3 •• & 
90a 1.2 1.5 35.9 
lea~ 1.5 I.b 35.$ 

Typical Performance Typical Performance 

i :'~I ----4-1 4'+B iEEi'~i I j 
10 UD JIX) tal ra::l tQ) 10::0 to lOCI «0 IIQ) = 13X1 

It±£lfj 
to V5W. 

~:;I::±::=L~B 
s tOO 2O:J )(,0 «J) ~ 

ff:'(QW~CY • MX! 

i :m II ':rF-l~k$41 
JJ lCO )Q) '5(1) J'O) to) aiD) 10 U'O D 5QCI :oa m tD 

f~~CY'1f,Hz 

" 'lII 

6202·425 6203-413 6206-413 
10·1500 MHz 30·2000 MHz 100-3000 MHz 

FREO vs,,~ .... ~.I~ CtlII' n"E'O 'IS~P VSUR CAI'I FPEO vsw~ VSWR GRill 
HH: Itl OUT D~ HH: IN OUT D8 K~: III OUT DE 

loe 1.0 1.1 H. :00 1.0 1.2 26.0 
200 1.0 '.1 H. 20~ 1.0 1.1 26.3 
JOO 1.0 1.0 33. 30e 1.1 1.1 26.3 
.co 101 1.0 3~. .00 1.2 1.1 2B.5 
500 101 I.: 3$. "joe 1.3 1.1 28.4 
.,ec 101 1.2 lS. "CO I •• 1.1 26.3 
700 1.1 1.3 )s. ~oc 1.5 1.1 ze.4 
ac~ 1.1 1.4 )~. S90 I.. 1.1 26.2 
;co 1.2 I.r> 3~. ~0(' 1.;- 1 • .2 ~~.~ 

1000 I •• 1.7 n. loee I. S 1.2 ";;..,, 
110~ 1.5 1.8 )':. IICO I. S 1.3 2~.1 
124)0 1.5 1.7 B. 12CC I. S 1.4 2eol 
1300 I •• 1.7 )~. noo I.e I.' 26 •• 
HOO I •• I.b )~ . 1'00 I.~ I.' 26.b 
1500 1.5 1.4 :l6. 1500 1.6 I.' 2e • .; 

1600 1.5 I.' Z~.l' 
I~OO 1.3 1.4 29.0 
1300 1.3 1.5 29.1 
I?OO I.S 1.5 28. ? 
2(+00 2.0 1.5 28.6 

Ica 1.2 1.2 19.7 
2Ca l.~ 1.2 3C.8 
lee 1.2 I.:: 30.1 
.eo 1.2 1.2 30.) 
~ee 1.2 I.Z 30.> 
6CO 1.2 1.2 30.5 
~0e 1.2 1.Z 3~.6 
S00 1.2 1.2 30 •• 
~oe 1.2 1.:< 3C.S 

lOCO 1.3 1.2 30.9 
IICO 1.3 1.2 3e.? 
IZM I.~ \.3 31.9 
1300 I.~ 1.4 31.8 
Hoe I.S 1.4 30.9 
1500 1.6 1.5 30.S 
1600 1.7 L€ 39. ' 
1700 1.7 1.15 38.6 
le08 1.7 1.7 30.6 
1980 1.7 1.7 )0.5 
lOOO 1.7 1.7 )0 •• 
~IOO 1.7 I •• 30.9 
nco 1.6 1.6 31.0 
2390 1.5 1.7 31.0 
2400 1.5 I.S 31.2 
2500 1.5 1.9 31.2 
2600 1.4 2.0 30.7 
2700 1.3 1.9 30.5 
2800 1.3 I.S 30.0 
2900 1.5 I •• 30.9 
3000 1.9 1.5 30.1 

Typical Performance Typical Performance Typical Performance 

;~II I ll·1j 
to no 6) 110 1::.0 1M 111» .OIKr~q I 

I I 
''''' IGI 

IlID ... 

"r----r-I~·CMt=·ran~'~.,~_r_-__,____. 

• ul----f--4--.J---l-A 
~ , I 
Zll.. I ~ 
all--"-~~t~~f-
g". ' V." . __ 1_ 
L,"";' i../ I 

Ilt--tJ~4~ 
"""" ""''"'' !::II--I ~I=~--m 

tDJJJ teO lXID 21%1 1:cDJID 
JRlQt(NCt - .. 

11:1 no IX) no lM IJIQ Ij(g 

''IQW.(Y· tbII 
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W..J Limiting Amplifier Series (Eight~Stage) 

Outline 
Drawings 
'''''''';~~~f "",,,,,,,.,UUI>." " OISI 
• CUll 11I"',U\.SO"'f.~"" YI~""O 

o IJI 
(J.I!I) OlTs 

WJ-6200 to WJ-6206 Series 
(Three- and Four-Stage) 

OM 

•• (1-9'1 

011°1 ~ 
IlIU! . om 

!"ROQUC! Ll&l 

". (953) T'rP 

1 '" • oalg 
"i'inif 
.. Oli) 

Rf U»iS(CfDR .... "" ,. """ 

."' ( DUl rtJl 
(1") 

• .t<, 

IoIOUlill'lG HOl l 
N6 ~'t -<9: lOll OUP 
, I) I'LACfS 

~1\'lM I (JI~ >It[ 111 ,~~ ''>Im 1Y(I[~SI 
WElGIIl 4I"!IO~"'AIlL'10D1 

CA and CT Series 

I<i Dli~ ! ~PI'IIOII\I AT{LVD'IIOi 

.'" 
~aT '!lEO/I 520U1;t(S f,lA.'( ( ' ~.GIW.tSJ 

WJ-6200 to WJ-6206 Hi-Rei Series 
(Two-Stage) 

IlJMUfSIOMS Alii IN !1/(1it5 ('-'Iu.I",nUlSJ 
WIGHT"""",, '/ l !llUOOl 

Hi-Rei CHA Series 

10JI t LO 
111011 /'fI 

WJ-6200 to WJ-6206 Series 
(Two-Stage) 

MOUMII~ HOL£ Ba UIIC 
IHREA()lP 1~ Sl:RI 
x D.l3O DP i~J PlACES 

D: ~ U.SlDJlS lilt JIlI'fCl;tS (VJtuMm RSJ 
\\l ..... , ~1'r!ICl_'y.m\y,Stl 

WJ-6200 to WJ-6206 Hi-Rei Series 
(Three- and Four-Stage) 

, 
.11II _ 
l).OS' 

1 jj4 .01~ 

1~I . n' .a. 

ltI" ("''''ClOll 
i L¥.l!JHM.l/lC( 

~""" 
I~Mll""lIO.t 
1 506~C':''': 
10 • . all~ IIh w 

,,'PU(U 

DI """~H" S All[ ,~ I'tl£~ ~'1111 1 ,'(1I ~S' 
!I; (lC.I;l JP"'O£tAA!fI'I Scz. 

CRA Series 

UIUI H\. ICII T. 1.0Wlets MA~ T lI),OGRAMSI 
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CASCADED AMPLIFIER 
Guaranteed Specifications at 25°C 

Noise Gain PBwer 3rd Order Supply 
Fillure GaIn Flatness IISWR Output Inlercepl VoUag! Curren! 

dB dB dB tn l Oul dBm dBm .. 1/0111 m' Outline 
Model Mu. r .. Min. Typ. Max. Typ. Mu. Min. Typ. Hom. Typ. DrawIng 

5 TO 250 MHz 

6200-501 3.0 120 20.5 ±08 ±1.5 1.5·2.0.1 2.2'1 '18 33 '15 80 A 
6200.502 25 16.0 1>0 ±O.S US 1.5.2.0:1 2.2:1 - 11.5 17 '15 15 A 
62(1).503 3.0 39,5 365 ±O.S ±1.5 1.5.2.0.1 2.2:1 ' 7 20 '15 33 A 
62(1).504 3.0 510 49. HZ ±LO 1.5-2.0; 1 25:1 '18 31 ' 15 98 B 
HIGH EFFICIENCY - +S Vdc BIAS 

6200-51fi 3, 51.0 490 =08 ±15 1.5·2.0;1 2.2:1 ., 12 ·5 16 A 
('0-250 MHz) 
6200-601 40 44.7 430 ±OB H5 1 ~2.0. 1 2.2:1 '10 12 ' 5 '3 A 
(10.500 MHz) 

1(J TO '100 MHz 

62({1.51 0 30 205 1a0 ±UB ±1. 1.5·2.01 221 ·7 11 ' 15 " ., A 
6200.5 11 30 29. 18.1l ±OB ±1. 15-2m 221 '10 13 ' 15 50 A 
621lHi12 3.0 410 38.0 ±O.8 ±15 15-2.01 221 '12 17 -15 75 A 
6200-513 3D 41.\ 38.0 ±OS ±15 15-2.0.1 221 ·19 33 -15 138 B 
6200.514 30 42.5 '00 ±OB ±1.5 15·2.0:1 22.1 ·6 19 ' 15 40 A 
6200-515 3.0 425 40.0 ±OB ±15 1.5·2.01 221 ' 15 30 '15 67 B 
6200-516 3.0 44.5 41 5 ±O.8 ±l.S 1.5·2.0.1 2.2"1 ·20 35 ·15 14B B 
6200.s17 30 "I, 415 ±d8 ±l.5 1.5·2.0:1 22.1 ·22 32 '15 100 B 
6200-51 B 30 525 . 80 ±12 =",0 1.5·2.01 22:1 '20 35 ' 15 163 B 
6200-519 3.0 5>0 52.0 ±11 ill 1.5-2.0.1 221 ' 15 19 :1 5 71 B 
6200-520 3.0 5$5 51.\ ±12 =20 1.5-2.0"1 22:1 ·20 36 '15 173 B 
6200-521 :\0 !i55 51.5 ±12 ±2.0 1.5·2.0;1 221 ·12 33 ' 15 2115 B 
62(J).522 35 27.5 160 ±OB ±15 1 5·2.0:1 2.2:1 ." 17 '1 5 43 A 
6200-523 35 300 28.0 ±O.B ±1, 1.5·2.0:1 2.2:1 '14 17 ·15 41 A 
6200-524 35 30.0 28.0 ±O.B ±15 15·2.0:1 2.2:1 '13 16 '15 56 A 
6200-525 3.5 41.5 38.0 ±O.B ±1.5 15-2.0:1 22:1 -20 35 ·15 14< B 

6200-526 5.\ 400 380 ±OS ±15 15-2.0.1 22:1 ' 15 29 -IS 65 A 
6200-521 55 51.5 480 ±11 ±2.0 15-2.0;1 22.1 ·10 38 -IS '" B 
6200-528 5.5 "5 SOO ±11 ±ZO I ~201 12" '12 17 '15 IIll A 
62(1).529 55 '15 515 ±12 ±Z.O 1,5-2.0.1 2~1 ·20 37 ' 15 163 B 
6200-530 55 54.5 51.5 ±t2 ±2.0 15·2.0.1 2.2:1 ·12 " · 15 195 B 
62(11.531 5.5 550 5<0 ±12 ±2.0 1.5·2.0.1 2.2:1 '6 19 ' 15 68 A 

62(11.532 60 24.0 120 ;1;0.8 ±1.5 15·2.01 2.2:1 ' 20 37 ' 15 119 A 
62(11.533 fiG 265 24.0 ±0.8 ±1.5 15-2.0'\ 12.1 '10 36 ' 15 132 A 
62(11.534 60 170 255 ±D.8 ±15 15·2.01 22:1 ·20 37 ' 15 119 A 
6200-535 fiG 27.0 2>5 ±08 ±t5 1.5-2.0.1 12'1 ·13 34 ·15 161 A 
62(o'~6 60 29.5 275 ±OS ±15 1.5·2.01 12.1 ·20 37 ·15 141 A 
6200-531 6.0 29.5 275 ±O.S ±1.5 1.5-2.0.1 221 ·13 33 '15 174 A 

62(0.538 70 37.5 3&0 ±OB ±t5 1.5·2.01 22.1 ·20 36 ' 15 157 A 
6200-539 7.0 385 360 ±D.8 ±l.5 1.5-2.01 2.2;J .16 31 ' 15 100 A 
6200-540 7.0 ~O.O 37.5 ±08 ±!.5 1.5·2.01 2.2.1 ·20 37 '1 5 167 A 
6200-541 70 40.0 375 ±O.6 ±1.5 1..5-2.0:1 W '12 33 ·1 5 199 A 

5 TO 500 MHz 

5200-610 25 355 335 ±O.8 ± 15 15·20 1 2.2:1 ·B 23 ·15 " A 
62(1).611 2.\ 3>5 335 ±OB ±1.5 \.5·2.0.1 22:1 -12.\ 15 '15 58 A 
6200-612 25 37.0 355 ±O.B ± 1.5 15·2.0.1 2.2:1 ·15 1B '1 5 64 A 
6200-613 2.\ 41.\ 39.5 ±OS ±1.5 1.5·20:1 22:1 ·7 21 '15 38 A 
6200.614 15 435 305 ±OS ±15 1.5·20:1 22:1 '20 35 ·15 167 B 
62(J).615 25 47.0 4.15 ±t2 ±2.0 15·2.0:1 22:1 -20 35 '1 5 152 B 
62(l).616' 2.\ 47,0 450 H2 ±20 15-20:1 22:1 '12 32 ·20 159 B 
6200.611 25 48.0 465 ± 12 ±LO 1.5-2.0:1 W ." 2B ' 15 76 A 
62(1).618 25 S05 475 ±12 ;t2.0 15·20'1 221 · 7 20 · 15 54 A 
62(1).{j l 9 2.\ 51,5 49.0 %1.2 ±LO 15-2.111 22:1 -20 35 ' 15 I&: B 
6200-620 15 51.\ 490 ±1.2 ±2.0 t 5-2.0; 1 22.1 ·13 33 ' 15 194 B 
6200-621 25 "0 495 H2 ±Z.O 1.5·2.0:1 2.2:1 ·17 31 -15 IIll B 

NOTE: (Continued) 
1 V C( : 20 vollS. 
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SELECTION CHART 
Guaranteed Specifications at 25°C (Continued) 

Holu GaIn Power 3rd Order Supply 
Figure Ga in Halnen ~SWR Output Inlercepl Voltage CUrreni 

dB dB dB In/Oul dBm dBm + VIlIII mA Qullln! 
Model M.L T,. Min. Typ. M.L Typ. Mu. Min. Typ. Nom. Typ. Drawing 

5 TO 500 MH CONTINUED , 
6200-fi22 15 58.0 555 HZ ±1.0 1.5-2.0:1 2.2.:1 ." 19 ·15 88 B 
62(1}.623 1.5 000 5&5 HZ ±10 1.5·2.0:1 22:1 ·10 36 '15 164 B 

6200-624' 3.0 26.5 1<5 ±OB ±15 1.5-2.0.1 22;1 ·7 10 '1 5 39 A 
621»625 3.0 31,0 19.D ±llB ±1.5 1 ;'2.0.1 12.1 '7 11 '1 5 34 A 
6200-626 30 330 310 ±08 ±1.S 1.5-201 22:1 '13 16 ' 15 59 A 
6200.621 10 35.5 33; ±O6 ±1.1 \,5-2.0;1 12:1 ' 19 34 '15 12' A 
62(D.628' 30 355 335 ±08 ±I.I 1.5-2.01 12.1 ·10 31 · 15 154 A 
62(1}.629' 3.0 360 340 H6 ±15 1.5-2.0"1 >2:1 '13 17 ·15 68 A 
6200-630 3.0 37.0 35.0 ±O.B ±1 5 1.5-2.01 12:1 ·7 11 ·15 33 A 
620).631 30 37.5 360 ±06 ±1.5 11}.2.01 22:1 · 15 19 '1 5 74 A 
62fXl.632 30 42.0 "'.0 ±O.B ±1.S 15-2.0.1 22:1 ' 7 11 ' 15 4B A 
621Jl.6J3' 30 41.1 39.0 ±llB ±15 15-2.0.1 12:1 'I B 31 · 15 lIB B 
6200-634 30 44.0 42.0 ±O.B ±1 .5 15-2.0:1 22:1 ·14 16 '15 71 A 
6200-635 30 44.0 41.0 ±O.B ±15 15-2.0.1 2.2;1 '10 35 ." 142 B 
62(1}.636 30 46.0 <)0 ±1 2 ±1.0 1$.2.01 2.2:1 ·7 10 '15 49 A 
62(1].637 30 41.0 445 HZ ±2.0 1.5·2.0.1 2.2:1 '12 31 '15 IB9 B 
6200-638 3.0 490 47.0 ±1.2 ±2.0 15·2.0.1 2,2;1 ' 14 1e ' 15 88 A 
6200-639 3.0 49,0 46,0 ± 1.2 ±1.0 1.5·2.01 22:1 ·10 36 '·15 162 B 
6200-64D 3,0 51.0 480 ±1.2 ±2.0 1 5-2.0,1 22:1 '7 10 " 5 6< A 
6200-641 1O 5;5 5>0 ±J.2 ±10 1.5-2.0:1 22:1 ·10 36 ·'5 159 B 
6200-642 3.0 590 560 ± 12 ±20 15-2.0:1 22:1 ." 1B '15 II I B 
6200-643 1O 60.5 57.0 ±12 ±2:0 1.5-2.0:1 12:1 '10 36 '15 17' B 

6200-644 55 255 135 ±{\,8 ±1 .S 15-2.0:1 22:1 ·B 13 ' 15 55 A 62,....,. 65 265 240 ±D.S xl.l 1.5-2.0:1 W '16 31 -15 91l A II 
6200-546 55 295 275 xOB ±1.5 1.5-20:1 221 ·19 34 -15 125 A 
6200-641 55 m 27.5 ±llB xl.5 15-2&1 12:1 ·10 31 '15 155 A 
62(1).648 55 31.5 360 ±OB ±1.5 1.5·20:1 12:1 ' 15 19 '15 75 A 
6200-649 55 39.5 37.0 HB ± 1.5 15·2.0;1 W ·10 36 ·15 150 A 
6200-650 55 42.5 405 ±o,a ±1.5 1,5·2.0"1 2,2;1 ·10 35 '15 161 A 
6200-651 5; 41.5 <05 ±llB ±1.5 1.5-2.0.1 22:1 ·13 33 '15 192 A 
6200-652 55 43,0 41.0 xOB ±1.5 1.5·2,0;1 2.2:1 '14 2B ' 15 B7 A 
6200-653 55 44,5 <1.5 ±o,a ±15 1.5-2.0:1 221 ·19 34 -IS 140 A 
6200-654 5.5 445 41.5 ±"B ±15 1 5·2.0:1 2.2:1 ·20 31 '15 170 A 
6200-655 5.5 45.0 42.0 ±1.2 ±1.0 1.5-2.0:1 2,2:1 '7 10 . 15 65 A 
6200-656 55 400 43.5 ±1.2 ±2.0 1.5·2.0.1 2,2:1 ·10 37 -15 175 B 
6200-657 5.1 4fiO <J.5 ±1.2 ±1.0 i,5-2.O:1 22:1 '23 34 ~15 205 B 
6200-6581 5.5 495 465 xl2 xZO 15-2.0.1 22:1 '23 35 ·15 222 B 
6200-659 55 54.5 51.0 ±12 ±1.0 1.5·2.0::1 >2:1 ·10 36 '15 175 B 
62OJ.6fi0 55 sao 550 ±1.2 ±2.0 1 HO'1 22:1 ·14 2B ' 15 102 A 
51_I 55 57.0 54.5 ±12 ±2.0 1,5-2.01 2>1 ·10 36 -IS 187 B 
6200-662 5.5 57,0 54.5 ±12 ±10 15-2.01 2.2:1 ·13 33 ' 15 217 B 
6200-663 60 230 100 ±O.8 ±I.I 1.5-2.0;1 22:1 ·10 37 ·15 153 A 
6200-664 60 265 2~0 ±O.8 ± 1.5 1.5-2.01 nl ·10 36 ' 15 132 A 
6200-665 6.0 2ao 260 ±O.8 ± i.5 15-2.01 2~1 ·10 36 ' 15 138 A 
62(1).666 60 195 275 xOB ±15 15-2.01 W ' 19 36 ' 15 130 A 
62C1J.887 6.0 195 27.5 ±o.a ±tS 1 5-2.0:1 2-2:1 -12 33 ,15 100 A 
6200-668 6.0 280 260 ±OB ± 1,S 1.5-2.0.1 22:1 ·IB 33 ' 15 115 A 
6200-669 ao 31h 19.0 ±llB ""S 1.2-1.5:1 2.0:1 '10 37 .,5 150 A 
6200-670 60 31.0 29.0 ±o,e ± 1.5 12-1.51 2,0:1 ·13. " ' 15 180 A 

5 TO 1000 MHz 

6201-41 0 3.0 205 245 ±llB ± 1.S 15-2.0:1 22:1 ·7 19 ·15 39 A 
6201-411 3D 30.5 19.0 xDB ±15 15-2.0:1 2.0:1 '6 19 ' 15 33 A 
6201-412 1O 31.0 19.0 ±ll.B ±I.I 1.5-2.0:1 W - .\ 10 .15 IB A 
6201-413 1O 385 3.50 ±D,S ±1.5 15-2.0:1 2.2:1 ' 14 17 ' 15 1l3. B 
6201-414 lO ~1 .0 3.65 x06 ± I.I 1.5-2.0:1 12:1 ·B 23 ' 15 ill B 
6201-415 3.0 ~2.0 39.0 ±llB ±1 5 15-2.0" 221 ·7 10 '15 " A 
620 1-416 3.D 425 395 xUB x l.5 1.5-2.0'1 W 'H 27 '15 T7 B 
, I.OTE 

1 1(1.500 MHz 
(Conllnued) 
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GuaraDteed SpecificatioDS at 25°C (Continued) 

Halse Gain Power 3n1 Onler Supply 
Figure Gain Flatness VSWR Output Intercept Vollage Current 

dB dB dB In/Out dBm dBm + VoHa mA OuUlne 
Model Max. Typ. MIn. Typ. Max. Typ. Max. Min. Typ. Nom. Typ. Onwlng 

--

5 TO 1000 MHz CONTINUED 

6201-417 3.0 45.5 41.0 ±1.2 ±2.0 1.5-2.0:1 2.5:1 +18 31 +15 183 B 
6201-418 3.0 48.5 44.5 ±12 ±2.0 1.5-2.0:1 2.2:1 +20 33 +15 178 B 
6201-4191 3.0 48.5 44.5 ±1.2 ±2.0 1.5·2.0:1 2.2:1 +22 32 +20 213 B 
6201-420 3.0 52.5 49.0 ±1.2 ±2.0 1.5-2.0:1 2.2:1 +20 34 +15 172 B 
6201-421' 3.0 52.5 49.0 ±1.2 ±2.0 1.5-2.0:1 2.2:1 +22 32 +20 207 B 

6201-432 4.0 265 24.5 ±D.B ±1.5 1.5-2.0:1 22:1 +B 22 +15 44 A 
6201·454 4.0 27.5 25.0 ±o.B ±1.5 1.5·2.0:1 2.2:1 +17 30 +15 117 A 
6201-433 4.0 2aO 25.5 ±D.B ±1.5 1.5-2.0:1 2.2:1 +13 25 +15 58 A 
6201-434 4.0 30.5 29.0 ±O.B ±1.5 1.5·2.0.:1 2.2:1 +7 21 +15 38 A 
6201-435 4.0 35.0. 31.5 ±D.B ±1.5 1.5·2.0.:1 2.5:1 +17 30 +15 58 B 
6201-436 4.0. 38.0. 35.0 ±o..B ±1.5 1.5-2.0.:1 2.2:1 +20 33 +15 153 B 
6201-455 4.0 39.0 36.0 ±12 ±2.0 1.5-2.0:1 2.5:1 +20 34 +15 159 B 
6201-437 4.0 42.0 39.0. ±D.8 ±1.5 1.5-2.0:1 22:1 +7 20 +.15 49 A 
6201-438 4.0 4a5 44.5 ±1.2 ±2.0 1.5-2.0:1 2.2:1 +20. 34 +15 183 B 
6201-439 4.0. 52.5 49.0 ±1.2 ±2.0 1.5-2.0:1 2.2:1 +20 34 +15 m B 

6201-440 4.3 36.5 33.5 ±D.B ±1.5 1.5-2.0:1 2.2:1 +B 23 +15 65 A 
6201-441 4.3 38.0 34.5 ±O.B ±1.5 1.5-2.0:1 2.2:1 +14 27 +15 79 A 
6201-442 4.3 45.0 40.5 ±12 ±2.0 1.5-2.0:1 2.5:1 +lB 31 +15 179 B 
6201-443 4.3 4aO 44.0 ±12 ±2.0 1.5-2.0:1 2.2:1 +20 34 +15 174 B 
6201-444 4.3 52.0 4aO ±12 ±2.0 1.5-2.0:1 2.2:1 +7 20 +15 70 A 

6201-445 6.5 265 24.5 ±0.8 ±1.5 12·1.5:1 2.0:1 +14 2B +15 68 A 
6201-448 65 33.5 305 ±D.B ±1.5 1.5-2.0:1 2.5:1 +18 31 +15 168 B 
6201-447' 6.5 34.5 33.0 ±D.B ±1.5 1.5·2.0:1 2.2:1 +22 35 +20 252 8 
6201-448 6.5 365 34.0. ±D.8 ±1.5 12·1.5:1 2.0:1 +20 34 +15 163 B 

6201-449 B.O 19.0. 16.5 ±D.B ±1.5 1.5-2.0:1 2.5:1 +18 32 +15 144 A 
6201-450 8.0 22.0. 20.0 ±D.B ±1.5 1.5·2.0:1 2.2:1 +20 34 +15 139 A 
6201-451 8.0 22.5 20..0 ±o..B ±1.5 1.5·2.0.:1 2.2:1 +14 2B +15 74 A 

6201-452 10.0 20.0 19.0. ±D.8 ±1.5 1.5·2.0:1 2.2:1 +20 36 +15 190 A 
6201-4531 10.0 20..0 19.0. ±D.B ±1.5 1.5·2.0.:1 2.2:1 +22 36 +20 225 A 

----

10 TO 1200 MHz 

6201·510 4.3 35.5 33.0 ±O.B ±1.5 .1.5·2.0:1 2.2:1 +15 2B +15 130 A 
6201·511 4.3 44.0 40.5 ±12 ±2.0 1.5-2.0:1 2.2:1 +20 32 +15 180 B 
6201·512 4.3 46.5 43.0 ±1.2 ±2.0 1.5-2.0:1 2.2:1 +20. 33 +15 175 8 

- -- -- -
STO 1500 MHz 

6202-410 4.5 21.5 20.0 ±D.B ±1.5 1.5-2.0:1 2.2:1 +5 17 +15 33 A 
6202-412 4.5 30.0 27.5 ±O.8 .±1.5 1.5-2.0:1 22:1 +12 24 +15 83 B 
6202-413 4.5 31.5 30.0 ±D.8 ±1.5 1.5-20:1 2.2:1 +7 20 +15 43 A 
6202-415 4.5 32.5 30.0 ±D.B ±1.5 1.5-2.0:1 2.2:1 +13 25 +15 78 B 
6202-416 4.5 38.5 35.5 ±D.B ±1.5 1.5·2.0:1 2.2:1 +19 30 +15 186 B 
6202-417 4.5 40.0 37.5 ±D.8 ±1.5 1.5-2.0:1 22:1 +12 25 +15 93 B 
6202-418 4.5 41.0 3B.0 ±o..B ±1.5 1.5-2.0:1 2.2:1 +19 31 +15 181 B 
6202-419 4.5 42.5 40.0 ±O.8 ±1.5 1.5-2.0:1 2.2:1 +13 27 +15 BB B 
6202-420 4.5 48.5 45.5 ±1.2 ±2.0 1.5·2.0:1 2.2:1 +19 31 +15 196 B 
6202-421 4.5 51.0 4B.0 ±1.2 ±2.0 1.5·2.0:1 22:1 +19 32 +15 191 B 

6202-422 5.5 2B.5 26.5 ±o..B ±1.5 1.5·2.0.:1 2.2:1 +12 26 +15 84 A 
6202-423 5.5 30.0 38.0 ±O.B ±1.5 1.5-2.0:1 2.2:1 +7 21 +15 58 A 
6202-424 5.5 31.0 29.0 ±O.B ±1.5 1.5-2.0.:1 2.2:1 +13 27 +15 79 A 
6202-425 5.5 37.0 34.5 ±O.8 ±1.5 1.5-2.0:1 22:1 +19 31 +15 187 B 
6202-426 5.5 38.5 35.5 ±O.B ±1.5 1.5-2.0:1 2.2:1 +13 26 +15 108 B 
6202-427 5.5 39.5 37.0 ±D.B ±1.5 1.5-2.0:1 2.2:1 +19 32 +15 182 B 
6202-428 5.5 400 3aO ±O.B ±1.5 1.5-2.0:1 2.2:1 +7 21 +15 68 A 
6202-429 5.5 41.0 38.0 ±0.8 ±1.5 1.5-2.0:1 2.2:1 +13 27 +15 103 B 
6202-430 5.5 47.0 44.5 ±1.2 ±2.0 1.5·2.0:1 2.2:1 +19 31 +15 211 B 
6202-431 5.5 49.5 46.0 ±12 ±2.0 1.5-2.0:1 2.2:1 +19 32 +15 206 B 

6202-432 7.5 19.5 laO ±O.B ±1.5 1.5·2.0:1 2.2:1 +19 32 +15 148 A 

NOTES: (Continued) 
1. 10-500 MHz. 
2. V cc = 20 volts. 
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Guaranteed Specifications at 25°C (Continued) 

Noise 
Agure 

dB 
Modal Max. Typ. 

5 TO 1500 MHz CONnNUED 

6202-433 8.0 
8202-434 8.0 
6202-435 8.0 
8202-438 8.0 

6202-437 9.5 

10 TO 2000 MHz 

6203-410 4.5 
8203-411 4.5 
6203-412' 4.5 
821J3.4133 4.5 
6203-414 4.5 
6203-415' 4.5 
8203-416' 4.5 
8203-417' 4.5 
6203-418' 4.5 
6203-411P 4.5 
8203-420' 4.5 

821J3.421 6.0 
821J3.422 6.0 
621J3.4233 6.0 
6203-424' 6.0 
6203-425 6.0 
6203-426 6.0 
821J3.427' 6.0 
8203-4211' 6.0 

&2IJ3.429' 6.5 
8203-430' 6.5 
6203-431' 6.5 
6203-432' 6.5 
6203-433' 6.5 
6203-434' 6.5 
&2m-435' 6.5 
821B-431P 6.5 
6203-437' 6.5 
6203-438 7.0 
6203-439 7.0 
6203-440 7.0 
6203-441 7.0 

6203-442 8.5 
tI2lJ3.443 8.5 
6203-444 8.5 
82IJ3.445 8.5 

1500 TO 2300 MHz 

62~12 I 7.0 

100 TO 2600 MHz 

6215-410 7.0 
8215-411 72 
6215-412 72 

100 TO 3200 MHz 

6206-414 72 
621)6.415 7.2 

NOTES: 
1. 1()'500 MHz. 
2. Vee = 20 volts. 
3. 100-2000 MHz. 

la5 
21.0 
27.0 
29.5 

17.0 

21.5 
21.5 
27.5 
2aO 
31.0 
36.5 
37.0 
37.0 
43.0 
43.5 
44.0 

19.0 
20.0 
26.0 
26.5 
35.5 
35.5 
43.5 
52.5 

24.0 
25.5 
26.0 
30.5 
32.0 
32.0 
32.5 
39.0 
49.5 

19.0 
26.5 
27.5 
33.0 

14.0 
16.5 
17.5 
23.0 

32.0 
43.5 

30.5 

42.5 
27.0 
38.5 

22.0 
31.5 

Gain 
dB 

Min. 

16.5 
19.0 
24.5 
27.0 

15.5 

19.5 
20.0 
26.0 
26.5 
2aO 
34.0 
34.5 
33.5 
40.0 
41.0 
41.5 

16.5 
17.5 
23.5 
24.0 
32.0 
31.0 
39.0 
47.0 

22.0 
23.5 
24.0 
27.5 
3Q.0 
29.0 
3Q.5 
36.0 
45.5 
17.0 
22.5 
23.5 
29.0 
12.0 
13.5 
14.5 
20.0 

30.0 
40.5 

28.5 

39.5 
25.0 
355 

2Q.0 
24.5 

Gain 
Flatness VSWR 

dB In/Out 
Typ. Max. Typ. 

±0.8 ±1.5 1.5-2.0:1 
±D.8 ±1.5 1.5-2.0:1 
±0.8 ±1.5 1.5-2.0:1 
±O.8 ±1.5 1.5-2.0:1 

±D.8 ±1.5 1.5-2.0:1 

±D.8 ±1.5 1.5-2.0:1 
±D.8 ±1.5 1.5-2.0:1 
±0.8 ±1.5 1.5-2.0:1 
±D.8 ±1.5 1.5-2.0:1 
±D.8 ±1.5 1.5-2.0:1 
±D.8 ±1.5 1.5-2.0:1 
±D.8 ±1.5 1.5-2.0:1 
±D.8 ±1.5 1.5-2.0:1 
±0.8 ±1.5 1.5-2.0:1 
±D.8 :1:1.5 1.5-2.0:1 
±D.8 ±1.5 1.5-2.0:1 

±O.8 ±1.5 1.5-2.0:1 
±D.8 ±1.5 1.5-2.0:1 
±O.8 :1:1.5 1.5-2.0:1 
±0.8 ±1.5 1.5-2.0:1 
±0.8 ±1.5 1.5-2.0:1 
±0.8 ±1.5 1.5-2.0:1 
±D.8 ±1.5 1.5-2.0:1 
±1.2 ±2.0 1.5-2.01 

±D.8 ±1.5 1.5-2.0:1 
±D.8 ±1.5 1.5-2.0:1 
±D.8 ±1.5 1.5-2.0:1 
±0.8 :1:1.5 1.5-2.0:1 
±D.8 :1:1.5 1.5-2.0:1 
±D.8 ±1.5 1.5-2.0:1 
±O.8 ±1.5 1.5-2.0:1 
±D.8 ±1.5 1.5-2.0:1 
±12 ±2.0 1.5-2.0:1 

±D.8 ±1.5 1.5-2.0:1 
±O.8 :1:1.5 1.5-2.0:1 
±0.8 ±1.5 1.5-2.0:1 
±D.8 ±1.5 1.5-2.0:1 

±D.8 ±1.5 1.5-2.0:1 
±D.8 ±1.5 1.5-2.0:1 
±D.8 ±1.5 1.5-2.0:1 
±D.a :1:1.5 1.5-2.0:1 

±D.8 ±1.5 1.5-2.0:1 
±D.a ±1.5 1.5-2.0:1 

±0.8 ±1.5 1.5-2.0:1 

±D.S ±1.5 1.5-2.0:1 
±D.8 ±1.5 1.5-2.0:1 
±D.S ±1.5 1.5-2.0:1 

±o.a :1:1.5 1.5-2.0:1 
±0.8 ±1.5 1.5-2.0:1 

Max. 

2.2:1 
2.2:1 
2.2:1 
22:1 

2.2:1 

2.5:1 
2.5:1 
2.5:1 
2.5:1 
2.5:1 
2.5:1 
2.5:1 
2.5:1 
2.5:1 
2.5:1 
2.5:1 

2.5:1 
2.5:1 
2.5:1 
2.5:1 
2.5:1 
2.5:1 
2.5:1 
2.5:1 

2.5:1 
2.5:1 
2.5:1 
2.5:1 
2.5:1 
2.5:1 
2.5:1 
2.5:1 
2.5:1 

2.5:1 
2.5:1 
2.5:1 
2.5:1 

2.5:1 
2.5:1 
2.5:1 
2.5:1 

2.5:1 
2.5:1 

2.5:1 

2.5:1 
2.5:1 
2.5:1 

2.5:1 
2.5:1 

Power 
Output 
dBm 
Min. 

+13 
+13 
+19 
+19 

·19 

+1 
+3 
+6 

+11 
+11 
+12 
·13 
+17 
+17 

+6 
+11 

+10 
·7 
+6 

+12 
+13 
+19 
+12 
·13 

+17 
+13 
+7 

+20 
+6 

·19 
+11 
·16 
+11 

+13 
+18 
+17 
+18 

+20 
+18 
+17 
+20 

+11 

+11 
·11 
+11 

3rd Order 
Intercept 

dBm 
Typ. 

26 
27 
31 
32 

32 

13 
17 
17 
21 
24 
24 
26 
29 
30 
18 
23 

23 
20 
18 
22 
27 
30 
23 
27 

29 
27 
20 
32 
18 
31 
23 
28 
23 

26 
30 
30 
32 

33 
31 
33 
33 

23 

23 
23 
23 

Supply 
Voltage Currant 
+ Volts mA Outline 
Nom. Typ. Drawing 

+15 74 A 
+15 69 A 
+15 177 B 
+15 172 B 
+15 153 A 

+15 23 A 
+15 ,33 A 
+15 43 A 
+15 74 A 
+15 78 B 
+15 88 B 
+15 119 B 
+15 183 B 
+15 224 B 
+15 77 B 
+15 106 B 
+15 59 A 
+15 38 A 
+15 48 A 
·15 79 A 
+15 124 B 
·15 188 B 
+15 113 B 
+15 158 B 

+15 130 B II 
·15 110 A 
+15 58 A 
+15 235 B 
+15 68 A 
+15 215 B 
+15 99 A 
+15 204 B 
+15 133 B 

·15 69 A 
+15 174 B 
+15 134 B 
+15 239 B 
+15 170 B 
+15 150 B 
+15 110 B 
+15 215 B 

A 
B 

·15 99 A 

+15 175 B 
+15 110 B 
+15 155 B 
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Guaranteed Specifications at 25°C (Continued) 

Noise Gain Power 3rd Order SupplV 
flgura Gain Flalnes8 VSWR Out~ut Intercept Voltage Currant 

dB dB dB In/Out dBm dBm + Volta mA Outline 
Model Max. TVp. MIn. TVp. Max. TVp. MIX. Min. TVp. Nom. Typ. Drawing 

10 TO 400 MHz CASCADED AMPUFJERS WITH TYPICALLY> +20 dBm POWER OUT -
62$513 3.0 41.5 38.0 ±O.B ±1.5 1.5·2.0:1 2.2:1 +19 33 +15 138 B 
62$516 3.0 44.5 41.5 ±0.8 ±1.5 1..5·2.0:1 22:1 +20 35 +15 14B B 
62~17 3.0 52.5 4B.0 ±1.2 ±2.0 1.5-2.0:1 2.2:1 +20 35 +15 163 B 
62~18 3.0 52.5 4aO ±12 ±2.0 1.5-2.0:1 2.2:1 +20 35 +15 163 B 
62~20 3.0 55.5 51.5 ±1.2 ±2.0 1.5-2.0:1 22:1 +20 36 +15 173 B 
~1 3.0 55.5 51.5 ±12 ±2.0 1.5-2.0:1 2.2:1 +22 33 +15 205 B 
62~25 3.5 41.5 38.0 ±D.B ±1.5 1.5-2.0:1 2.2:1 +20 35 +15 144 B 

6200.527 5.5 51.5 4aD ±1.2 ±2.0 1.5-2.0:1 2.2:1 +20 36 +15 153 B 
6200.529 5.5 54.5 51.5 ±1.2 ±2.0 1.5·2.0:1 2.2:1 +20 37 +15 163 B 
62~0 5.5 54.5 51.5 ±1.2 ±2.0 1.5-2.0:1 2.2:1 +22 34 +15 195 B 
62~ 6.0 24.0 22.0 ±O.B ±1.5 1.5-2.0:1 2.2:1 +20 37 +15 119 A 
6200-533 6.0 26.5 24.0 ±D.B ±1.5 1.5-2.0:1 2.2:1 +20 36 +15 132 A 
6200-534 6.0 27.0 25.5 ±D.B ±1.5 1.5-2.0:1 2.2:1 +20 37 +15 129 A 
62IJO.535 6.0 27.0 25.5 ±D.B ±1.5 1.5-2.0:1 2.2:1 +23 34 +15 161 A 
62~6 6.0 29.5 27.5 ±D.B ±1.5 1.5-2.0:1 2.2:1 +20 37 +15 142 A 
6200.537 6.0 29.5 27.5 ±D.B ±1.5 1.5-2.0:1 2.2:1 +23 33 +15 174 A 

6200-538 7.0 37.5 36.0 ±D.B ±1.5 1.5-2.0:1 2.2:1 +20 36 +15 157 A 
l12OO-54O 7.0 40.0 37.5 ±D.B ±1.5 1.5-2.0:1 2.2:1 +20 37 +15 167 A 
6200-541 7.0 40.0 37.5 ±D.B ±1.5 1.5-2.0:1 2.2:1 +22 33 +15 199 A 

5T0500MHz 

6200-814 2.5 43.5 39.5 ±O.B ±1.5 1.5-2.0:1 22:1 +20 35 +15 167 B 
6200-615 2.5 47.0 43.5 ±1.2 ±2.0 1.5·2.0:1 2.2:1 +20 35 +15 152 B 
6200-8111' 2.5 47.0 45.0 ±1.2 ±2.0 1.5-2.0:1 2.2:1 +22 32 +20 159 B 
6200.619 2.5 51.5 49.0 ±12 ±2.0 1.5-2.0:1 2.2:1 +20 35 +15 164 B 
6200-820 2.5 51.5 49.0 ±12 ±2.0 1.5-2.0:1 2.2:1 +23 33 +15 194 B 
6211).823 2.5 60.0 56.5 ±12 ±2.0 1.5-2.0:1 2.2:1 +20 36 +15 164 B 

6200-827 3.0 35.5 33.5 ±D.B ±1.5 1.5·2.0:1 2.2:1 +19 34 +15 124 A 
621D-628' 3.0 35.5 33.5 ±D.B ±1.5 1.5·2.0:1 2.2:1 +20 32 +15 154 A 
6200-635 3.0 44.0 41.0 ±O.B ±1.5 1.5·2.0:1 2.2:1 +20 35 +15 142 B 
62$637 3.0 47.0 44.5 ±12 ±2.0 1.5-2.0:1 2.2:1 +22 32 +15 169 B 
62$639 3.0 49.0 46.0 ±1.2 ±2.0 1.5-2.0:1 2.2:1 +20 36 +15 162 B 
621D-641 3.0 55.5 52.0 ±12 ±2.0 1.5-2.0:1 2.2:1 +20 36 +15 159 B 
6200-643 3.0 6G.5 57.0 ±12 ±2.0 1.5-2.0:1 22:1 +20 36 +15 174 B 

6200-846 5.5 29.5 27.5 ±D.B ±1.5 1.5-2.0:1 22:1 +19 34 +15 125 A 
6200.647 5.5 29.5 27.5 ±O.B ±1.5 1.5-2.0:1 2.2:1 +20 32 +15 155 A 
621D-649 5.5 39.5 37.0 ±0.8 ±1.5 1.5-2.0:1 2.2:1 +20 36 +15 150 A 
6200-650 5.5 42.5 40.5 ±O.B ±1.5 1.5-2.0:1 2.2:1 +20 35 +15 162 A 
62OIJ..651 5.5 42.5 40.5 ±aB ±1.5 1.5-2.0:1 2.2:1 +23 33 +15 192 A 
6200-853 5.5 44.5 41.5 ±D.B ±1.5 1.5-2.0:1 2.2:1 +19 34 +15 140 A 
62OIJ..654 5.5 44.5 41.5 ±D.B ±1.5 1.5-2.0:1 2.2:1 +20 31 +15 170 A 
6200-656 5.5 46.0 43.5 ±1.2 ±2.0 1.5-2.0:1 22:1 +20 37 +15 175 B 
62$657 5.5 46.0 43.5 ±1.2 ±2.0 1.5·2.0:1 2.2:1 +23 34 +15 205 B 
8200-658' 5.5 49.5 46.5 ±1.2 ±2.0 1.5·2.0:1 2.2:1 +23 35 +15 222 B 
6200-659 5.5 54.5 51.0 ±12 ±2.0 1.5-2.0:1 2.2:1 +20 36 +15 175 B 
6200-661 5.5 57.0 54.5 ±12 ±2.0 1.5-2.0:1 2.2:1 +20 36 +15 lB7 B 
62OIJ..662 5.5 57.0 54.5 ±12 ±2.0 1.5-2.0:1 2.2:1 +23 33 +15 217 B 

B2OD-663 6.0 23.0 20.0 ±D.B ±1.5 1.5-2.0:1 2.2:1 +20 37 +15 153 A 
BmJ.664 6.0 26.5 24.0 ±D.8 ±1.5 1.5-2.0:1 22:1 +20 36 +15 132 A 
6200-665 6.0 2B.0 26.0 ±O.B ±1.5 1.5-2.0:1 2.2:1 +20 36 +15 138 A 
6200-6IIII 6.0 29.5 27.5 ±O.B ±1.5 1.5-2.0:1 2.2:1 +19 36 +15 130 A 
6200-&67 6.0 29.5 27.5 ±O.B ±1.5 1.5-2.0:1 2.2:1 +22 33 +15 160 A 
6200.&&9 6.0 31.0 29.0 ±D.B ±1.5 12-1.5:1 2.0:1 +20 37 +15 150 A 
6200-670 6.0 31.0 29.0 ±O.B ±1.5 12·1.5:1 2.0:1 +23 34 +15 180 A 

NOTES: (Continued) 
1. 100SOD MHz. 
2. V cc = 20 volts. 
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Guaranteed Specifications at 25°C (Continued) 

Nllise 
Agure 

dB 
Madel Mall 
5TO 1000 MHz 

6201-418 3.0 
6tol-4"P 3.0 
6201-420 3.0 
6201-421' 3.0 

6201-436 4.0 
6201-438 4.0 
6201-439 4.0 

6201-443 4.3 
6201-456 4.5 

8201-447' 6.5 
6201-448 6.5 

6201-4&0 8.0 

6201-452 10.0 
6201-453' 10.0 

10TO 1200 MHz 

6201-511 4.3 
8201-&12 4.3 

10 TO 1500 MHz 

6202-416 4.5 
6202-418 4.5 
6202-420 4.5 
6202-421 4.5 

6202-425 5.5 
6202-427 5.5 
8202-430 5.5 
6202-431 5.5 

6202-432 7.5 

6202-435 ao 
6202-438 8.0 

6202-437 9.5 
100 TO 2000 MHz 

6203-432 I 6.5 

NOTES: 
1. 10-SOD MHz. 
2. V cc = 20 volls. 

Typ. 

48.5 
48.5 
52.5 
52.5 

38.0 
48.5 
52.5 

48.0 
41.0 

34.5 
36.5 

22.0 

20.0 
20.0 

44.0 
46.5 

38.5 
41.0 
48.5 
51.0 

37.0 
39.5 
47.0 
49.5 

19.5 

27.0 
29.5 

17.0 

30.5 

14.0 
23.0 

Gain 
dB 

Min. 

44.5 
44.5 
49.0 
49.0 

35.0 
44.5 
49.0 

44.0 
38.0 

33.0 
34.0 

20.0 

19.0 
19.0 

40.5 
43.0 

35.5 
38.0 
45.5 
48.0 

34.5 
37.0 
44.5 
46.0 

18.0 

24.5 
27.0 

15.5 

27.5 

12.0 
20.0 

Gain 
Aatnen VSWR 

dB In/Out 
Typ. Max. Typ. 

±1.2 ±2.0 1.5-2.0:1 
±1.2 ±2.0 1.5-2.0:1 
±1.2 ±2.0 1.5-2.0:1 
:1:1.2 :1:2.0 1.5-2.0:1 

:1:0.8 ±1.5 1.5-2.0:1 
:1:12 :1:2.0 1.5-2.0:1 
±12 :1:2.0 1.5-2.0:1 

±12 :1:2.0 1.5-2.0:1 
:1:0.8 ±1.5 1.5-2.0:1 

:1:0.8 :1:1.5 1.5-2.0:1 
:1:0.8 :1:1.5 12-1.5:1 

:1:0.8 ±1.5 1.5-2.0:1 

±0.8 :1:1.5 1.5-2.0:1 
:1:0.8 ±1.5 1.5-2.0:1 

±12 ±2.0 15-2.0:1 
:1:12 :1:2.0 1.5-2.0:1 

±D.8 :1:1.5 1.5-2.0:1 
:1:0.8 ±1.5 1.5-2.0:1 
±1.2 :1:2.0 1.5-2.0:1 
:1:1.2 :1:2.0 1.5-2.0:1 

:1:0.8 ±1.5 1.5-2.0:1 
:1:0.8 :1:1.5 1.5-2.0:1 
±1.2 ±2.0 1.5-2.0:1 
:1:1.2 :1:2.0 1.5-2.0:1 

:1:0.8 ±1.5 1.5-2.0:1 

±0.8 :1:1.5 1.5-2.0:1 
:1:0.8 ±1.5 1.5-2.0:1 

±0.8 ±1.5 1.5-2.0:1 

±D.8 ±1.5 1.5-2.0:1 

:1:0.8 :1:1.5 1.5-2.0:1 
:1:0.8 ±1.5 1.5-2.0:1 

Max. 

2.2:1 
2.2:1 
2.2:1 
2.2:1 

2.2:1 
2.2:1 
2.2:1 

2.2:1 
2.5:1 

2.2:1 
2.0:1 

22:1 

2.2:1 
22:1 

2.2:1 
2.2:1 

2.2:1 
2.2:1 
2.2:1 
2.2:1 

2.2:1 
2.2:1 
2.2:1 
22:1 

2.2:1 

2.2:1 
2.2:1 

2.2:1 

2.5:1 

2.5:1 
2.5:1 

Power 
Output 
dBm 
Min. 

+20 
+22 
+20 
+22 

+20 
+20 
+20 

+20 
+23 

+22 
+20 

+20 

+20 
+22 

+19 
+19 
+19 
+19 

+19 
+19 
+19 
+19 

+19 

+19 
+19 

+19 

+20 

3nI Order 
Intercept 

dBm 
Typ. 

33 
32 
34 
32 

33 
34 
34 

34 
37 

35 
34 

34 

36 
36 

30 
31 
31 
32 

31 
32 
31 
32 

32 

31 
32 

32 

32 

Supply 
Vallage Current 
+ Valls mA 
Nam. Typ. 

+15 178 
+20 213 
+15 172 
+20 207 

+15 153 
+15 183 
+15 m 
+15 174 
+15 280 

+20 252 
+15 163 

+15 139 

+15 190 
+20 225 

+15 186 
+15 181 
+15 196 
+15 191 

+15 187 
+15 182 
+15 211 
+15 206 
+15 148 
+15 m 
+15 172 

+15 153 

+15 235 

Outline 
Unwing 

B 
B 
B 
B 

B 
B 
B 

B 
B 

B 
B 

A 
A 
A 

B 
B 

ti 
B 
B 
B 
B 
B 
B 
B 

A 

B 
B 
A 

B 

B 
B 
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Integrated 
Components 
Walkins-Johnson Company has answered the challenge of 
improving performance, reducing size and weight. and 
satisfying budget reslraints by introducing its new component
Integration product capability. By combining standard 
amplifiers, mixers, limiters, variable allenualors, switches, and 
other catalog products into small MIG-integrable packages. 
numerous benefits are provided. 

Mixer Preamplifiers (Guaranteed at +25° C) 

Frequency 
Convmlon 

GaIn 
RF/LO If [dB[ 

Model l Descrlptlonl (GHz] (MHz] IMIn.) 
6242·1005 M2TIA75 0.s.~0 10·500 11.5 
6242·1110 M2AXIEAS4-2X ono 10·200 23.0 
6143-1206 IMT/AIl·2JA15 0.1lrr3.0 1().\!XXl 18.0 
624HUl2 M8H-7XlEA53IEA7 2·6 1().Z'il 23.0 
6243-1800 MSlX/AlO/An 2-18 1()'200 115 
6243·1101 MffiJA70fA70-1 ~IB 1()'200 9.0 
6242·1705 M86IA75 ~18 1().5OO 120 
fi24J.1701 M85JA32-IIA32- \ ~18 lIXJ.2OOJ 15.0 
&242-1102 M86JEA53fEAT 9·10 10 25.0 
6242·1802 M52X1EA53/EA1 2·18 1()'200 250 
6243-1803 M52XIEAS:llEA7IPA2 2-18 IIJ.2OO laO 
6242·11IlI!I M52X1KA62 2-18 == 4.0 
NOTES. 
I. LO power is nominally -10 dBm fOI all rhese modelS. 

PIlwer OU1put 
Noise all-dB 
Figure Compo 
[dB[ IdBml 

[Typ.[ IMln.) 

1) ,0 -+8,0 
7.5 -4.0 

11 .0 +7.0 
BO · 10.0 
9.0 -11 .0 
BO -12.5 
9S -B.O 
95 -10,0 
75 -12.5 
9.5 -12.0 
9.5 "21 .0 

11.5 '1 0.5 

2. All Warkins-Johnson Company EA series amplifiers can be used wilh lhe WJ·MlAX or WJ·M2BX mixers In the TO-BB package, 
3. Other configurations are available. CorlSult laclory. 

AGC Amplifieros (Guaroanteed at +25°C) 

Model 

6243.f1OOl 
6243.0001 
6243_ 
6243{)004 
6243.0010 
6243.Q005 
624J.1Dl6 
NOTES. 
i. low·1oss state. 

lIescrlpllon! 

GlIRAB9/Gl 
RAOOIGIlRA69 
G301RA36JG30 
RA36/G30IRA36 
G301RM11G30 
G40/RMJiG40 
RA431G40/RMJ 

Frequency 
[MHz) 

5500 
10·1(00 
100·200) 
lOO·2IXX) 
11IDlOOJ 
11XX).4OCO 
l1XX).4OCO 

2. Olhel" conrrguraliQl1S are available. Consult faclory. 
470 

NoIse 
Galnl Figure 
IdB) )dB) 

[MIn.) Max.) 

20.0 7.5 
47.0 5.5 
15.0 10.5 
40.5 7.0 
lt~ 9S 
11.0 9.5 
J2.5 ao 

Power l 011111111 3rd Orderl 
al l·dB AnenuaHon lolercepl 
Compo Range Power VSWR 
[dBm) )dBI [dBm) 10/0ui 
[Mln.1 ITyp.) ~yp.1 [Max.) 

' 17.5 50 "5 2)\ 
'20.0 25 .1I ~I 
.. 8.0 40 · 15 2:1 

·11.5 20 ;.19 ~1 
-+6.0 40 .16 2:1 
,.0 40 -16 22:1 
t9.5 20 -19 ~I 

DC 

Valls rnA Package 
[Nom., ~yp.) Type 

15 26 MPI 
12 27 TO·81V 
15 35 MP3 
15 75 MPI 
15 45 MP4 
15 27 MP4 
15 26 M1'2 
5 III MP4 

15 75 "1'2 
15 75 MP2 
15 135 MI'4 
5 62 MP2 

OC 

Vol1s rnA Package 
[Nom.) [Typ.) Type 

15 100 MP3 
15 260 MP3 
15 1115 MP3 
15 100 MP3 

ISIS 201155 MP3 
15!s 24/155 MP3 
1515 121140 MP3 
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Standard Products 

Cascaded limiting Amplifiers (Guaranteed at +25°C) 

G~ln 
Frequency [dO[ 

Model Descrlptlonl [MHz] (Min.] 

6242-0501 LA7ILA7 fJ}5OO 22.0 
6243.()5(l1 tA711)1.7/LA7 50·500 330 
6243~505 lA7fLA7fLA7 50·500 :n.0 
6242.()502 lAI7/tA! ? to-tOC() 190 
6243~02 tA17/LA17ILA17 10-1COO 26.5 
624J'()506 VI17lLAI71LAt7 1O·10C() 285 
6242.(1503 lA4~LA45- 1 llXX1-41lX1 21.0 
6243.(l5()3 LA45flJl4 5/LA~5·1 llXX1-41lX1 ;no 
6242·11504 KLA62IKLA62 2lIDtroJ ro.O 
6243_ KVl62/KLA62/KlA62 2lIDtroJ ;no 
NOTES-
1 These modelS may be cascaded together for \'Ilder ~milJ1lg dynamiC range.. 
2. Oilier conliguralKll'ISare available Consult faclory 

Hnlse 
Figure 

[dB] 
(Typ.] 

9. 
95 
9.5 
76 
7.6 
76 

10.0 
100 
95 
9.5 

Active Frequency Doublers (Guaranteed at +25° C) 

Second 
HarmQnic Input 

Conversion Power 
Frequency Gain AanD~ 

IOutputl [d8) IdUml 
Model Descrlptlonl IGHz) (MIn.I )Nom.) 

6242.()9(11 FD2SJAI8-1 o.oHO 1.0 .910 +12 
6242-0002 1118·1/FD25 oano 10 -710- 1 
6242-0003 F02SIA36-2 0.1 -2.5 lD '810-10 
6243-0004 113S-2IPA38·2fF025H 02...:.5 60 -510 -2 
6242-09051 KA82lF093 4.(}.-16.0 00 -510 0 
NOTES 
1 Prelim~ry 5pOClfJtailon 
2. Rela1IVe 10 second Ilarmontc OUipul power level Values var/ 'Min mpu1 fre{luenqr 
3 01llf:r contigulallOns ale available. Consull factory. 

\kitts 
ITVp.1 

15 
15 
15 
15 
5 

Power Output 
at 1·dB 
Compo VSWR 
IdBm] hi/ Out 
(Min.) [Max.] 

-IDa ~1 

·10 0 2:1 
·10.0 ~1 

·70 ~1 

" .0 2.1 
·70 2:1 

+145 2.3:1 
' 145 2.3;1 
-100 23:1 
-10,0 2.3 j 

DC 
rnA Packa!l~ 

[Typ.) Type) 

" MPI ., MPI 
63 MPI 

233 Mro 
60 MP2 

DC 
\}ails rnA Package 

[Nom.] [T".[ Type 

15 108 MPI 
15 162 MP3 
15 162 fPl 
15 110 MPI 

II 
15 165 MP3 
15 165 FPl 
15 210 MPI 
15 315 MP3 
12 140 MPI 
12 210 MP3 

HarmonIc Suppression! 

Inpul Power dBc ITyp.) 
(dUm) 1 3 • 5 

dO 31 41 2' 53 
-2 31 30 14 41 ., 36 38 22 52 
-3 18 23 19 33 
-3 15 31 18 35 
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Integrated Components 
Outline Drawings 
(Sultix C on model number indicates connecfors.) 

Ir,;;;l 
~ 

~ 
~ 

o 0 

MP3 
MP4 
MP5 

~!~. i,'~ :l'l 
I ~t I rel5 

~ -.-.~ - --. I 

O~ f'Iljl I'I---"-"-'-'l ll Ma f,~ "", -, . :~I I I ~ .. -----.:-" _ ' .' ; (111 
~ --- ..... l!J---.~---

~~l fillS ' r.~l L ~~ ... 
I" 

',. 
'" "'" 

472 

MP3C 
MP4C 
MP5C 

l r~' 
0 

~: 0 

o 

L .• . ' 

0 

0 I" -~-lt~ (0 SN.GE~f'l,\IE 

, ~ ---1-1 ::::~: 
~1 PL..ItES 

I I~~ 
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~ 
~ 

Pin Locations 

AGe Amplifiers 

lJrrullng Amplifiers 

6241·0901.. 6242_ 

6243-0904 

JL.,,, ." ...... 

r-----"---~---.~ 
1t.!1 

~·~lFii~9F~ nH~ 
! ~~O_OI IDU rlj)I'I.AttS 

1II" ... 00l1 

x 
X X MP3 
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WJ-6242-1005 
0.5 TO 2.0 GHz 
DOWN CONVERTER 

• BROADBAND RF 
• HIGH ISO LATION 
• MEDIUM POWER LEVE L: +9 dBm (TVP.I 
• LOW NOISE: 11 dB (TVP.! 

Specifications* 

Guaranteed 

Characterist ics Typical 0'" - sooe -54 g C _ +8S"' C 

Frequency (Min.) 

RF 500-2000 MHz 500-2000 MHz 500-2000 MHz 
LO 500-2000 MHl 500-2000 MHo; 500-2000 MHz 
IF 10-500 MHz 10-500 MHz 10-500 MHz 

Conversion Gain (Min.) 13,0 dB 11.5 dB 11,0 dB 

Gain Flatness (Max.l 
RF iO.75 dB =1.0 dS .! 1.0 dB 

iF iO.35 dB ±O.G dB iO.75 ciS 

Noise Figu re (Max. ) 11 dB 14 dB lSdB 

Power Output at 1 dB 
+9 dBm +BdBm -18dBm Compressio n (M in .) 

VSW R (Max.) 

RF 2.0. 1 
LO 2.0:1 
iF 1.4. I 2.0 I 2.2 1 

Isola tion (Mi n.) 

L to A 34 dB 27 dB 25dB 
L \0 I 52 dB 22dB 20dB 
R \0 I 110 dB 10dB 5dB 

DC Current at 15 Volts 26mA 27 rnA 29 rnA 

° Mel»vred 10 a 50-ohm S",~ICIl', USing push·o" connl'Clors, Wllh LD PO.~'tlr 01 1 13 d Bm. TVPlcal 
villuH are I I 2S"C. 

476 

Absolute Maximum Ratings 
Ambient Olleraling Temperature 

............. _54°C to + 105°C 
Storage Temperature 

............. _62°C to +125°c 
Maxim um Case Temperature 

.. ........ . ........ +125°C 
MQximum DC Vo ltage 

. . ....... . ........ +2 1 Vo lts 

Maximum Conl inous RF Input Power 

.......... ........ +13dBm 
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Outline Drav •• ings 

6242·1 005 

I 
~QSf'IIll 

Ie. 
I 

'" i - osz,- QUI 
- (133) 

f'IIIi7 PI'U 

nIM[HSIOI<S AA£ IN INC"[$ !M!~~I"'( IC MSI 

Typical Performance at 25°C 

Conversion Gain vs. IF Frequency 

I ·we 
I 

I 

I . . . . , .. . . 
" - -
, ~ 

. 
u l' 

.n< .,,, 
" .. '" 1!O '" '" too ,. I I!O 

~Olll 

I lO 'JoG"'. ' IJIII. 

Conversion Ga in vs. RF Frequency 

I -"'" I 

I 

I 
~-- .' , 

'~ ' ...:.;--:J I 

ul 
' Ife ' I ft 

" 
too 1\0 ,O'6f--;jlg I 

\11 fREOU[)jtl - ~I 

~O I [S 

1 lO !IHO?~10 YH, ' .ll i'" 
i . !f ~IO_ WK' ''' \O.'''' 
I II '0 WItI 

lO >O' 

" . 

U , 

6242·1005C 

: ! : 

o o o 

, I J •• "-' 
O13(I.9HLl IIGIJ 

to""'" 

Weight 6242·1005: 17 grams (0.59 oz.) max. 
6242·1OO5C: 24 grams 10.85 oz. ) max, 

Pin Number I 

Delignalion N.C. 

Conversion Gil in VS. RF Frequency 

I 

-"' I 

I 

I 
, ~-

I 

I I --U 

" 
·at ·nt 

,. I .. u. , 
lIS fIlHI'JOo:CI - Il1b 

"OilS 
, lD r..GI01JSII " "" , 'S_ 
I ., 100II100'\10II11"" ."_ 

IT ISO " '" to :;> ., 

C, 

.-'" 

ll!O 

2 

RFIN 

, 

000 

'''--;r-~-=--;r-~-

'§I~ - i-'''7~~ I 
t: 1I - ' 
',' I -- --r--- -- - , .!. . - -- - .. 
~ :: I 
§, 

'l5'C '&fC "'" 

"i;==~,~"~=;, .. t;~,J'''~=;''"t;==~,,t.;=::,," 
[f FltEQlJ£/iCI -11Hz 

NO lES. 
Z . 0: ZQOII I OnOlHIK • • ·Il<a .. 
/ of; I,oQ I O/QOII IIK" , IDdl .. 
J If : ~ II", 

lO > RI 

3 4 5 6 

LOIN VDC N.C. IFOUl 

Conversion Gil in vs. A F F requencv 

, 
·u'C , 

'I~ "\ 
, I ,- ... -":'-"~ .-. .. ~ ~ --, 
, 

·u'c-
" 
too ,\,;----; no 1000 In) 1 ~15{J 1000 

!IF ' R£Cl.OCf - IIJh 

" , 
, 
" 

_OIU , III UOIO ,,,,,,,,.,'1_ 
I Rr \OIIla2IICIII .. ~ •• ·'a ... 

11 10 .... 
lO < ~f 

.s. ( "\ 

-
I 

, '\ 
)~ , _V ' , , , 

\ 
" 'u-c I \.. ·~I't , 
, 

''" 
,to, 

" " " 00 
RF lREOUo;C I • 11)11 

NOIiS 
I lO ~~ln ' nG "K""Jf'" 
1 ~I ItlQ lallOO IIH" , la _,,,, 
J. " II-II IIH. 
I , lO < ~ 1 

"00 " 

'" 
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Typical Performance at 25°C (Cont.) 

Conversion Gain vs. RF Frequency 

-54'C, 

4 ;-:. 
, 

- :.. ::' . . : r-'. ~·l ... .~ ;.."= , ...... ".. ...... -
'a5'C J '25't 

1l1li 1200 1400 1100 1100 2000 22 00 
RF FREClUEKCl - II1II 

NOTES: 
I. LO: $OlITOI1lXU1H,O"HS., 
2. RF: 1000 TO 2200 IIH, 61 ·10 ~1Im 
3. IF: 500 IIH, 
4. LO <RF 

Conversion Gain vs. LO Power 

7 

I 
5 '25't 1 

.. '" :~ 4 

_. 
3~ 

J .. ~. 
1/ 

2 

1 -- r--54'C '85OC -' 
0 

~ 8 10 11 12 13 14 15 18 17 18 18 20 
LO POWER - 118m 

NOTES: 
I. lO: 2000 UH, O'S TO .20 dllm 
2. RF: I1SG UH,(1·IOdSm 
3. IF: 2SG MH, 

Conversion Gain vs. RF Input Power 

7 
-54'C .., 

I -. .J .- . 
1 -.., ~. 

2 1/ i"r ~. ~ .. 
I -- .......... 

1 
'25't..J 'I~ 

.J 

-0 .. -I -7 -a -$ -. -3 '2 -I 0 
INPUT POWER - dBm 

~OTES: 
I. lO: 15OOMH,O"3d8m 
2. RF: 12SGIIH,O·IOTOOtlSIft 
3. IF: 250 1IH1 

478 

Noise Figure vs. RF Frequency 

& 

5 

• 
2""" 
1 ~ 

r-....... / 

e 
500 750 1000 1250 1500 1750 2000 

RF FREQUEIICl - 11Hz 
NOTES: 
I. LO; $30 TO 2030 IIH,IiI'13 dB", 
2. RF: 5OOT02000IIH'IiI-IO~1Im 
3. IF: 30 1IH1 

L-Port VSWR 

4 

.1." 

.! ~ 

.4 

500 750 1000 1250 1500 1750 200 
LO FRECIl£HCY - IIIfJ 

NOTES: 
I. LO: 5OOT02000IIH,IiI'13~Sco 

I·Port VSWR 

• 
.1 

V 

./ '" •• 
.1 

./" 
~iI"" 

10 50 100 150 100 1 ~ 300 350 400 450 500 
If FREIllmT - 11Hz 

NOTES: 
I. IF: 10 TO 500 IIH, GO ·10 ~ 
2. 10: loooIlH,O',3_ 

R·Port VSWR 

V 
,5/ r'-. V 

- r---

500 750 1000 1150 1500 1750 2000 
RF FREClUEIICT - 11Hz 

NOTES: 
I. LO: $3OT02030IIH,i"'3dBm 
2. RF: 5OOT02000IIH,i'-IOtlSm 

L-I Isolation 

... .... . 1 

"..".. J V 
,./ 

i""'" 

500 750 100 1250 1500 
LO FREClUEKCT - 11Hz 

NOTES: 
I. LO POWER - .'3~ 

L - R Isolation 

5 

5 

5 

500 750 IIlD 1250 15110 
LO FREOUEIICY - IIHI 

NOTES: 
I. lOPOWERO'13t18m 

R -I Isolation 

7 

./ 

1750 

1750 

~ ~ 

4 /' 
./ 

2V 
.-""'" 

500 70 100 1250 1110 
RF F1IRUEIICT -II1II 

NOTES: 
I. LO: $3OT02030IIH,O.13d8., 
2. RF: 500 TO 2DOO MH, 0 -10 dllm 

1750 

2 000 

2 000 

2 000 
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WJ-6242-1402 
2.0 TO 6.0 GHz 
DOWNCONVERTER 

• HIGH CONVERSION GAIN 
• LOW NOISE 
• MEDIUM OUTPUT POWER 
• MULTIPAC™ PACKAGE 

Specifica tions* 

Characteristics Typical 

Frequency (Min.) 
RF 2.0-6.0 GHz 
LO 2.0-6.0 GHz 
IF 5-250 MHz 

Conversion Gain (Min.) 25.0 dB 

Gain Fla tness (MDl(,j 

R' :to.75 dB 
IF ±O,5 dB 

Noise Figure (Max.) a.OdS 

Power Output 8t 1 dB 
Compression (Min.) +11.0 dBm 

VSWR (Max.) 

R' 3.0: 1 
LO 2.5-6.0 GHz 3.0:1 
IF 1.3: 1 

Isolation (Min.) 

L to R 3DdS 
L to I 40 dB 
R to I 32 dB 

DC Current at +15 Volts 75mA 

Third-Order Output 
Intorcept +26 dBm 

Guaranteed 
0° to +sooe _540 

to +850 C 

2.0 -6.0 GHz 2.0-6.0 GHz 
2.0-6.0 GHz 2.0-6.0 GHz 
10-250 MHz 10-250 MHz 

23.0 dB 22.0 dB 

±1.5dB ±2.0 dB 
±1.OdS :t 1.5 clB 

9.5dB I O.O da 

+10.0 dBm +9,0 dBm 

1.7: 1 2.0:1 

22dB 20dS 
IO dS IOd S 
20dS 20 dS 

80 rnA 90mA 

M~3su,ed In II 50-orun system, uSing push·on connectors, witro LO pO'MIr of +10 d8m. Typi
cal va illes are at 25°C. 

Absolute Maximum Ratings 

Storage Temperatura 

. . . . ..... _62° C to +125°C 
Maximum CDse Temperature 

.. .. ' .......... +12SoC 
Maximum DC Voltage 

... . ........ . .. . . . +17Volts 

Maximum Continuous R F 

I nput Power ... .... ... +20 dBrn 

'79 
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Outline Drawings 

6242·1402 

Typical Performance at 25°C 

Conversion Gilin 

I 
I ... ~ 

I 
I \ 1 I , - ' - I 

I 1- - - --
I 

" I 

, 

, 
" " , , 
" , 
, 

.-?1 , 
-- , 

I I .. " ',f( 

, ,~ , , ,~ •• .... ' ,GO 

~~HS 
I 10 IGlTOU1G ... O.,D .... 
1 If 1010Ug~, 
I Ir 10 "~' 

• \0 " . 

·w 

C~ -, , , 
"'.; , 
~ 

·.R "J< 

I 
\L 
- -

I 

, .. ,~ lO' ,~ • ... ... 

4S0 

HOlti 
, 10 1 'DIO"DG~'.·'~ ..... 
I "' Uloua~, 
) II IO» "~' 
• IO .... WI 

U. , .. 

,-- -

u o .. 

6242·1402C 

o o o 

"19:0 ~0~01'.", l 
--I • ., 

'" 

• ______ S/WaR PlJ.l( 
...-- fS(lf'ft.UJY.l1HU'.Jl 

0,013 (1.9) 0111, I1IIIU 
161fUCf:S 

Weight 6242·1 402 
6242·1402C: 

17.0 grams (0.60 oz.l max. 

24.0 grams (0.65 oz.) max . 

Pin N"mb!" , 2 

Oill ionntion N.C. RFIN 

Conversion Gilin 

, 
." , 

" 
\ 
, - , 

, - ' 

" - '-
'-l-- " ---- -- --- .. 

- ---
J t---

::1 .,,,, J .,,,, ~ 
"t 
'co • , , , l.!0 ' 00 HO 00 50 .00 •. SO 100 

,REQU:JIt r - Glt: 

~OIU 
1 10 )l1I10ilU"'.·'0 . h 
1 ~I 101011'"' 
). " l'OII II'" • 10, " 

, 
"I -'''' 
,/. -.-, - --, , , , 

\L. 
--- -J ' 
, I 

, J I I 
', r< , 

, .. ,~ , " 
IIOliS 
1 10 ,-" 10 U I O~, 
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Typical PerfoJ'mance at 25°C (Cont.) 

Conversion Gain vs. IF Frequency 
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WJ-6242-1702 
9TOIOGHz 
DOWNCONVERTER 

• LOW NOISE 
• HIGH CONVERSION GAIN 
• MEDIUM OUTPUT POWER 
• MULT IPAC™ PACKAGE 

Specificat ions· 

Characteristics Typical 

Frequ El ncy IMin .} 

RF 8.0-11.0 GHz 
LO 8.0-10.0 GHz 
IF 50-100 MHz 

Conversion Gain (Min.) 27.5 dB 

Gain Flatness (Max.) 
RF to.5 dB 
IF :to.5 dB 

Noise Figure (Max.) 7.25d8 

Power Output at 1 dB 
+13.5 dB Compression (Min.) 

VSWA (Max.) 

RF 2.2: 1 
LO 1.5: 1 
IF 1.4: 1 

Isolation (Min.) 

L 10 R 35dB 
L 10 I 55dB 
R 10 I 25dB 

DC Current at +15 Volts 75mA 

Third-Order Output 
+26 dBrn Intercept 

Guaranteed 
og to +sooe _54D to +85° C 

9.0- 10.0 GHz 9.0-10.0 GHz 
9.0-10.0 GHz 9.0-10,0 GHz 

70 MHz 70 MHz 

25,0 dB 24.0 dB 

±1.0 dB :1.0dB 
±1.0 dB ± 1.0 dB 

ROdS 8.5dB 

+12.5 dB +12.0 dB 

1.7: 1 2.0: 1 

30dB 30 dB 
45dB 45dB 
lad8 18 dB 

SOmA 90mA 

• M~8sured In 8 SO-ohm system , U5inO I)u~h-on connectors, with LO POwt.'f 01 +10 dBnl, Typlc;)1 

val ues /1(11111 25°C. 

482 

Absolute Maximum Ratings 

Storage Temperatu re 

........ . .... -G2°C 10 +T25°C 
Max imum Case Temperature 

............... .... +12SoC 
Maximum DC Voltage 

............... ... +17Volts 
Maximum Cont inuou~ RF 

Input Power ... ....... +20 dBm 
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Outline Drawings 
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Typical Perfonnance at 25 °C (Cont.) 

R·Port VSWA 
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WJ-6242-1809 
2TO 18GHz 
DOWN CONVERTER 

• MULTIOCTAVE: 21018 GHz 
• LOW NOISE FIGURE: 11.5 (TYP.! 
• FET IF AMPLIFIE R 
• LOW DC POWER CONSUMPTION : 62 mA 

@5V ITYP.! 

Specifications· 

Guaranteed 
Characteristics Typical 0° to ;-SO° C _540 to +8S'O C 

Frequency IMin.) 
RF 2-18GHl 2-18 GHz 2- 16GHz 
LO 2·I BGHz 2-18 GHz 2-18GHz 
IF 2-6 GHz 2-6 GHz 2-6 GHz 

Conversion Gain IMin.) 9.0 dB 4.0dB 3.SdB 

Gain Flatneu (Male.) 

RF ±1.5dB ±2.5d8 ±3.0 dB 
IF ±1.0 dB :1.25 dB ±1.5 dB 

Noise Figure tMaK.l 11.5 dB 14.5dB 15.0dB 

Power Output a t 1 dB 
Compression (Min.) +12.5 dBm +10.5 dam +10.0 dBm 

VSWR (Malt.) 

RF 2.0:1 
LO 1.8:1 
IF 1.3: 1 2.0:1 2.0:1 

Isolation (Min.) 

L to R 20 dB 15 dB IOdS 

L to I ~-6GHZ 15 dB OdB OdB 
1>-18 GHz aDdS 20dS 20dS 

RIO I ~-6GHZ 10 dB OdB OdB 
6-17 GHz 3D dB IOdS IOdS 

DC Current at.5 Volts 62 mA 66mA 70 rnA 

Third-Order Output 
Intercept +23 dBm 

Note,. 
1. M UO,U f QU In II 50-ohm system, using pu~h·on conncclors, wilh LO power 01 + 10 

(lBm. Typico l ~ D l ues UfC at 25°C. 

Absolute Maximum Ratings 
Storago Tem perature 

· ............ _62°C to +125°C 
Maximum Case Temperature 

· ............ . ..... +125°C 
Maximum DC Voltage 

· .................. +6 Volts 
Max imum Co ntinuous RF Input Powe r 

400 mW@+25"C. 150 mW @+100"C 

<185 
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Outline Drawings 
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Typical Performance at 25°C (Cont.) 

Conversion Gain vs. IF Frequency 
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WJ-S243-120S 
0.05 TO 3.0 GHz 
DOWNCONVERTER 

• INSENSITIVE TO SYST EM MISMATCH 
(C LASS IV MIXERI 

• HIGH GAIN : 23 dB ITYP.I 
• LOW DC POWER CONSUMPTI ON : 35 mA 

@15V(TYP.I 
• MED IUM OUTPUT POWER : +7 dBm ITYP.I 

Specifications* 

Guaranteed 
Characteristics Typical 00 

_ +50° C _54 0 
_ +8S" C 

Frequency (Min.) 

RF 0,05-3.0 GHz 0,05-3,0 GHz 0.05-3.0 GHz 
LO 0,05-3.0 GHz 0,05-3.0 GHl 0,05-3.0 GH1. 
IF 10- 1000 MHz 10 - 1000 MHz 10- 1000 MHz 

Conversion Gain (Min.) 20 ,0 dB lB,O dB 17.0d8 

Gain Flatness (Max.) 

RF ±1.25 dB ± 1.5 dB ±2.D dB 
if ±2.C dB ±2.25 dB ±2.5 dB 

Noise Figure (Max.) 11.0 dB 12,0 dB 13.0 dB 

Power Output at 1 dB 
+9.0 dBHl Compression (Min.) +7.0 dBrn +6.5 dBm 

VSWA (MUK.J 
RF 2.5 
LO 2.0 
if i .8 :1 2.1 : 1 2.3 .1 

Isolation (Min.) 

L to R 35dB 30 dB 30dB 
L to I 20 dB 3dB o dB 

R to I ~ O- 1 200 MH Z - 10 dB - 15 dB - 15 dB 
1200-3000 MHz 15 dB l OdS 10 dB 

DC Cu rrent at 15.0 Volts 35.0 rnA 36.0 mA 37.0 rnA 

Third ·Order Output 
+1 6.0 dSrn Intercept 

'Meolured In a 5O.ohm system. using pu. h·on connectors. w ' lh LO powtir 01 + 10 dBm. Tvplca l 
values a re at 2S" C. 

4BB 

Absolute Maximum Ratings 

Storage Temperature 
...... . ...... _62°C to +12SoC 

Maximum Case Temperature 

..... . . .. . . . ....... +125"C 
Maximum DC Voltage 

.................. +21 Volts 
Maximum Continuous AF Input Power 

... ... , . . +20dBm 
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Outline Drawings 

6243·1206 6243·1206C 

, , 
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NI l I\.~~ ,. ... , JLoosa~m ' 
". 

'-~ IO'..NT:FIC-ITIiI'l 

"" DIMUlSlDNS ARE IN INCltUI"' l l l .. t TU$! 

Weight 

Pin Numb .. , , 
DuignM iD n N.C. 

Typical Performance at 2S"C 

6243-1206: 25.0 grams 10.88 07.. ) max. 

6243-1206C: 33.0 grams (1.16 oz.) max. 
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Typical Perfol'mance. at 25°C (Cont.) 

Conversion Gain vs. RF Input Power 

" :-,. :J . r- . J 
" 

~ ... ~- , r_ 
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" '2f c-' Il'~ , 
.!~c- 1/ I' 

" 1 
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- SH 

- - - - - - - - -~ 22 ro II Ii 14 12 \0 a ~ -( 
Rr l/i?UT POWER - de:! 

N01U, 
I, UC~I ' .'hl .. 
1. Rf, 10K, 

Noise Figure 'Is. RF Frequency 

i:Ftlt III 
o !OO 1000 1100 1000 mlO ! roiI 

F.f fllO'J"JlCT - IG'J 

NOliS 
1 II : JO WM, 
1 LQ >Af 
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WJ-6882-812, -813, 
-814, -824 

2T08GHz 
MICROWAVE AMPUFIERS 

• GAIN 21-44dB (4 MODELS) 
• NOISE FIGURE: 3.5dB (TYP.) 
• OUTPUT POWER : +20 & +25 dBm 
• INTERNAL VOLTAGE REGULAT ION 

Typical and Guaranteed Specific ations (+25DC) 

WJ-6882 ·812 -813 -81' -82. 

Frequency 2.0-8.0 2.0-8.0 2.0-8,0 2.0--8.0 

RF Gain 
Typical 2' 36 48 44 
Minimum 21 33 " 40 

Gain Flatness (Maximum) iD.75 ±1 .D ±1.0 ±1.0 

Noise Figure 
Typical 3.5 3.5 3.5 3.5 
~'l ax imum 4.0 4.0 4.0 4.0 

Power Output at 
1 dB Compression (Min.! +20 +20 +20 +25 

Intercept Point (Typical) 
3rd Order Two Tone +30 +30 +30 +36 
2nd Harmonic +48 +48 +118 +54 

VSWR (Maximum) 
Input 2.0 .1 2.0 :1 2.0 .1 2.0 i 
Output 1.7 .1 1.7.1 1.7.1 1.7 :1 

DC Current (Maximum) -185 265 325 475 

DC Operating Voltage 

Minimum +10.5 +10.5 +10.5 +12.0 
Maximum +18 +18 +18 +18 

Outline Drawing 297023 297024 297024 297024 

Absolute Maximum Ratings 

Units 

GHz 

dB 
dB 

dB 

d8 
d8 

d8m 

d8m 
d8m 

rnA 

Volts 
Volts 

Case Operating Temperature ............. . ..•..• • • • .... _54° to +l00°C 
Storage Temperature .... . ... . ......... . .••.......... _62° to +125°C 

Short Therm (1 Houri CW Input Level ............... •... ..... +20 dBm 

Penk Pulsed (10 /lsec) Input level ...... . . . . +24 dBm 

DC Reverse Voltage ....... .. .. . ... . . •• .. ••. .. • . •... ..... -40 Volts 

492 

Outline Drawings 

297023 

Weight 1.2 oz. max. 

297024 

Weight 1.4 oz. max. 
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Typical Performance 
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Broadband Gain 
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• =-!lcY --~.\ , t- -au 
I -.f,- . - . . I ; , 1' 1 
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fWJ'J£lICT - GHI 

Noise Figure 
IAIi Models) 

• I '''"', 
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.- ' .-, 
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".i -weI..! , , , • , 1 
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Pout- (-812, -813, -814) .. 
-5I~ - .", 

~-' 

" · 
~ I '1 ~t .../ ' IOO'C , , 

I I I , • 
FREOOEHCY - GHI 

Pout· (-824) 
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VSWR 
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Intercept Point 
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! 
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I I , 
I- \.- 3.'OIIWON:t 
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Deviation from Linear Phase 
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~ I 5 ! 
fRrOOEliCt - CHI 

I I 
-t,.. -a~(, 

II 

p..: 

Dimensions are In Inches. Tolerances: X.XXX ± 0 .005. X.XX ± 0 .02 Inches. Amplifiers are ~ 
supplied wllh RF CQnneCIQT"$ instolh:d and mountetl on a hellUink. A SPIIC9r pIau) lind mountlng If_~ 
f&stenelS orc plovlded 101 ahernata moun ting conf igurotlons. T hc hell,,;nk is easU.,. removed. bu t 
is recommended for incoming teSl lind loborolory OppHCillions. RF conntictolS can be removed 
for "drop in" mlcronr;p applica tions. RF nln dimensions: 0.015 d ia. >I 0.07 long. 

• '. , I 1 ! • , • • FREOI.rtHCl- aKI 
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WJ-6884-812, -813, 
-814, -824 

5TO 12GHz 
MICROWAVE AMPLIFIERS 

• GAIN 16-34 dB (4 MOD ELS) 
• NOISE FIGURE: 4.2 dB (TVP.) 
• OUTPUT POWER : +18 & +23 dBm 
• INTERNA L VO LTAGE REGU LATION 

Typical and Guaranteed Specifications (+25DC) 

WJ-6884 -812 -813 -814 -824 

Frequency 5.0- 12.0 5.0-12.0 5.0-12.0 5.0-12.0 

RF Gain 
Typical 19 27 38 34 
Mini mum 16 25 34 30 

Gain Flatness (Max imum) ±D.75 :!:O.75 to.75 ±l.D 

Noise Figure 

Typical '.2 4.2 4.2 4.2 
Maximum 4.8 4.8 4.8 4.8 

Power Output at 
1 dB Compression (Mi n.) +18 +IS +IS +23 

Intercept Point (Typical) 
3rd Order Two Tone +28 +28 +28 +33 
2nd Harmonic +35 +35 +35 +40 

VSWR (Maximum) 
Input 2.0 1 2,0.1 2.01 2.01 
Output 1.71 1.7 " 1.71 1.71 

DC CUrrent (Maximum) 150 220 290 450 

DC Operating Voltage 
Minimum +9,0 +9.0 +9.0 +12.0 
Maxi mum + 18.0 +18.0 +18,0 +18.0 

Outline Drawing 297016 297017 297017 297017 

Absolute MaximuDl Ratings 

Units 

GH, 

dB 
dB 

dB 

dB 
dB 

dBm 

dBm 
dBm 

rnA 

VOl IS 

Volts 

Case Operating Temperature . . .. . . . ... .. ••..•• • .. , •.. .. _54° 10 +100°C 

Storage Temperature ....... , . ..... . .. .•. ... ...... ... _62
0 

to +125°C 

Short Therm (1 Hour) CW Input Level , . .. ••. ....... . , . . . . . +18 dBrn 
Peak Pulsed (10 ,usee) Input Lellel. .. . . . . .. • • . . ..... . . . . . . , ... +23 dBrn 

DC Reverse Voltage . .. . ... . , ... .... . .• •. . .• .. •.•.•... . .. -40 VOlls 
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Outline Drawings 

297016 

Weight 1.2 oz. max. 

297017 

.It;.,,: 1[=3·'+l~· '~: =:::::-~·~-1<~,a~l r:J1 
.,,, 

'0 

We ight 

, , .. I 

\ 

1,4 0 7. . max . 
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Typical Performance 

Gain 
(-012) 

l -~C """, 

• · 
, 

l , , 
~ " 'Iooe , 

• , • 
(-813) 

) 
-5~_ 

• · ' I ' , • • 

I 

, 

" 'IOO'C"/ 
l11 , , , 

(-814) 

• 
" ] - SI'C 

• 
"I 
) I · ! • 

'IOO'C'" 

• 
, , 

I I 
• .l\,:J I 

• , , 
" " fl'.!QI.OCT - C~.: 

, ~ 
,-

' 2S'~ '" 

• , , 
" " FWlIJEJlCY - CHI 

I 
'25' ~ J I' "I • , • , • • ,. 

" " fREOtl£IICf ' CHI 

{-024} 

" .Hot ......... , 
• · • • " 'loo:C_ .a·~ J 

11 

• , , • • " " " 

Finned Heatsink 

.'. 
0. 100 I1!A I)II!U . ~ 

""""" ~"' 
L 1.llLl.L..ll'==tJ.=I!:=. ==:: l-". J . :,:~. ~J 

~T 
NOIU: 

" 

" 

" 

" 

Broadband Gain , :1 ·lIt ....... 1 -}14-i 1 · ' • il/r' t-Ti-, 
I .i; -- --i --,'f\\ I . --, . , 
II' I I I I " , ., 

Ii '~ 11.J I ~u..J I '~ 
£SI01l141fll 

;;:::QI,!t~: T ' Gil: 

Noi se Figure 
(All Modelsl 

, • · • . --- -) 

' S4,~J 

'. , , 

Power Output , 
T= 2S'" " 

" , 
" , , 

I/ '-au, , 
I I 

!--

! , . ---- . 
, _. 

'I~C .J ' 25'e -, • , 
" " " " FREOUEJICY - GHI 

--t-- '7 --
-824: J 

· 
-0, -114' ..../ 

, 
J , .• " " '-' " " •• .. 

C!.."I CIlIIH!SS/OH - c9 

Pout. (-S12,-813,-814) 

~ 
• 
iii • 

, 
:] / - .L· .L. .-
I ' , I ~ , I \ 

J 'H'tJ '100'( J 'zS'e j 
1 4 S i , , , l • FREQI.'ElltY - Gil: 

Pout· (- 824) , 
U., -1",,:1:+ .- -

" - ""---- -- . . 
I , 

" _weJ 'lod·c,J '2,-t J 

, . , • , • • " FREQlJEHCY - G~: 

' II 1 dB Glift Comp'usion 

Reverse Isolation , 

" 

, - 11:4-H~ .~ .... 
• · 

. 
7' " I .J ,--.. -

-m J I -m ../ '. 

, 1- l/ - .J. 
-alj ..../ 1 1 

T 
I 
" 

'. , 

'- , 

, 

" 

1! IIO lllill 
ff.!OIIElICT - GIl: 

Oimenllonl Gre In Indllli . Tolll ranus: X,XXX ± 0.005, X.XX :!. 0 .02 inches. Amptlliers ore 
sUnpll1Kl ",i th RF connector, innalloo and mouIllet\ on a heauink. A spacer p l ~te and mountInG 
fa~tene" ore plovldcd for ol1crnalC mountIng con figuratIons. The healtink Is easifv removed, bu.' 
is recommended to r Incoming Ian and labora tory ap,,1Ic(lI;on$. AF conneC10rs can be removed 
lor "drop in '· m itronr;p II ppl;cotion$. RF pIn dimens;on5; 0.015 dia. IC 0,07 long. 

VSW R 
(A ll Models) 

u 
OUTM7 

' f- N 
" L ~. . 

, 
"'~ 

) , -- -- '" " ", I • i 10 II 11 n 
Po:EOU"..Jo'Cl - GHz 

Intercept Point 
(-812, -813, -814) 
, 
, 
) 

) 

", 
1·8241 

§ 
• • 

5 

" , 
" 

IM~ It.IRllOIi:C -- . I 

1/ 1"-~1!D1I1 ."' 
3RD ORDER I o IoNt: -

H -.- _. .'- .- _. 
, • , , , " " " FREOtlfHCY - CHI 

-- -- r--r- !MII H.l.IUION:C 

V I-- l!lfilUfUlOMC 

JRD 0ItDU TWO T~ -

rH' ' j- . . 

" 

, 
5 1 a I 10 11 1J U 

Group Delay , 
J 

" •• , § • · ~ . 
, 
, 

T= UC 

I'--
' . 

-ai) ..... 

1-. 
-In - • 

rMOIIEHC1 - GiI1 

-&11, -114 ... 

-- I", 
-- -- .' 

7 1 I 10 
FREOUENt' ~ Clb 

, 
" 

, .-
" " " 

Dev iation from linear Phase 
(-812, -813) 

n,"fftr I j iJ I 
'Slllt l01l1lU 

FitEOU£fieY - GHI 

(-01 4, -824) , 

~ 
, 

f' 
· • _114 -' .' , , / ' 

-&2'-"" 
., 

l!tlOlllll3 
HfOVEliCT - CII: 
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WJ-6885-813, -814, 
-815, -816 

6TO 18GHz 
MICROWAVE AMPLIFIERS 

• GA IN 15 - 33 dB (4 MODELS) 
• NOISE FIGUR E: 6.0 dB (TYP.) 
• OUTPUT POWER : +15 dBm 
• INTERNAL VOLTAGE REGULATION 

Typical and Gua .. anteed Specifications (+25°C) 

WJ·6885 -813 -814 -a1S -816 

Frequency 6.0-18.0 6.0- 18.0 6.0·18.0 6,0- 18.0 

RF Gain 
Typical 17 23 29 36 
Minimum 15 21 26 33 

Gain Flatness (Maxim um) ±1.O ±1,5 ±1.5 .t1.75 

Noise Figure 
Typical 6.0 6.0 6.0 6.0 
Maximum 7.5 7.5 7.5 7.5 

Power Output at 
1 dB Compression (Min.) +15 +15 +15 +15 

Intercept Point (Typicall 
3rd Order Two Tone +25 +25 +25 +25 
2nd Harmonic +35 +35 +35 +35 

VSWR (M aKi mum) 

Input 2.2 . 1 2.2 .1 2.21 2.21 
Output 2.0 .1 2.01 2.0 I 2.0. 1 

DC Current (MaKimum) 220 290 360 430 

DC Operating Voltage 
Minimum +9,0 +9.0 +9.0 +9,0 

Maxim wn +16.0 +IB ,O +IB,O +18.0 

Output Drawing 297017 297017 297014 291014 

Absolute Maximum Ratings 

Units 

GH, 

dB 
dB 

dB 

dB 
dB 

dBrr. 

dBm 
dBm 

mA 

Volts 
Volts 

Case Operating Temperature ..............•••......... . _54
0 

10+100"C 

Storage Temperature .......... .........•............ _62° to +125°C 

Short Therm ' 1 Houri CW Input Level .......••.... , .......... +18 dBm 

Peak Pu lsed (10 JJ$ecl Input Levil i ........ •.•• • .. •••... ....... +23 dBm 

DC Reverse Voltage ................... • •..........•... . . -40 Volts 
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Outline Drawings 

297017 

Weight 

297014 

ii 

Weight 

1.4 oz. max. 

,"--,.,...-

DC m.,..... 
11.» . .... , 

",.~ f
" .~ .,,-

ii i 

1.7 oz. max. 
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Typical Performance 

Gain 
(-8131 

e, 
rwc

-""" 
• , 
• 

• 
(-814) 

• 

>'1 1"'- . ' 25''' 7 

L 
-loo'C- -

• , 
" " " " fP.ECMHCl - GIll 

• 
~ 2 

-!I'CJ 

• ·H C .... 
I . .>-., ' loirc~ 

., 
, , , " " " " 

(-815) 

• , 

• 

I 
..!. I - s~" c- I ; 

'21'C--::: 
( , I , 

;Y " I I 

• 
" 
"I 

I 
' 1OO'<t ..J I 

" , " " " " " f;:.:OilfNC Y - CHI 

Finned Heatsink 

0-\00 II!A. I>tltu 
. ~, 

r 
~ 

~'" 

~. :=l:1----=~1 

l 
j=-- I 
L~ J 

_ l. .a --l r--- 0.11 o.Jl 

Nott:S: 

Gain 

(-8'61 

, 
-5('(: , 

-
0, , '" i-T 

' lS't J 

, 
~J 

' i-- V .,,, J 

, • " " " " " fREOl'EHC1 • CMI 

Broadband Gain , 
, -016--..., . II~ \ 

'; •. - ...... " , 
• " /':' --' - -- -- · ·~lF~--:'r~::.. 

.J. • , I / !1 ' - T - r- ' 1" ., , 
I II -I ll ""'" .,(4-' L ., 

Noise Figore 
(A ll Models) 

, 

" ~ 
.1 "" '<--,1 
'I " , 

-- t ·-, 

,10Tl U I!lI lO 
n:! OOUICl • elf.! 

, 
" :,,-- - ' .-S • ' l5'( ../ -H'CJ , 

Power Ootput 
(All M odels) , 

T= 25·C I 
" 
" 
" I 

, 10 T1 I 
fr.!:OIJU CT - tKz 

f-

" " 

" o .s 10 IS LO U 1.0 H 40 H 50 
ttl~ COIli' ~!:iSlOOl - t3 

Pout · 

{All Models} 

r"I -
I-:ri;& \ ·too'c-• 

• , 

-50 

I ' Iei!!. . ~L 
'!So-f -' 

" . " fF.EIMJiCI - Gill " 

d 

" 

Olmersions Drl! in inche! . Tole rances: X.XXX 1: 0 .005 . X.X X ± 0.02 lOches. Amplil1ers orl! 
iuppl ied with Af connectors inn ij lled and mounlCu on & heanink. A ' Pattl r p llue Dnd moun t ing 
lanene" ore pro~ lded for aherna ltl mounl lng config "" " lioM. T he h~D lS i nk II easilv removed. Uut 
is recommended fo r incoming test and labo, o\o IV opplica tiof15 . AF connectors can bu remow d 
10 ' " ur (lp in'· microstrip applications. R F pin d ,meos\o!u: 0 .015 dill . x 0 .071009. 

Reverse Isolation 
, 
, 
• '-, 
• -6U -

I • 
vSWR 
(AU Model s) 

" OUTPUT? 

,1-7 

I -111 -..... 
-& U 

;. -'-
Ie 11 U 
fRfOU£lj( l - GI!: 

t;PUT 7 

.... 't\: .... 
T 

- &1 S oJ 

' 1- ' -
I 

" " 

" , 
, ! - , ",-' . " , • 

/,. 

Intercept Point 
(All M odels) 

• r 1RD IflAMONit 

, , 
' - ' 

10 " " " " 1F,!:OUEHC1 - CHI 

! ! 
_ l lllllI!.\FJlOII:C -. 1

1 I • 
" I " 3D ORDER TWO TOIi! """\ 
I 
I , . • • " " U " fF.f O'JEIfCl - GIll 

Group Delay 

-au 

................. ,. ••••••• '1 .... . .. 

.. .. .. _ .. .. -11S -- __ 

'" --IU -au 
, 10 11 11 11 

ruOU:.'tCf - GHI 

Deviation from Linear Phase 
1-813. -814} 

· ! U , 

~ 

" 
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" 
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• I -au .] , 

., , I 

-!I~/ 
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10 11 14 
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FREQUENCY 
MIXERS 
• DC TD 24 GHz 
• HIGH PERFORMANCE 
• WI DEBAND OPERATI ON 
• GUARANTEED SPEC IFICATIONS 
• HI-REL SC REENING AVAI LABLE 

Description : Watkins·Johnson provides 
a futlline of high performan(t! mixers 
covering frequency ranges as low as 
10 kHl 10 12 MHz and 85 broadband as 
I GHl to 24 GHz. Included in this line 
are bOlh high level and low level mixers. 
Some mixers have been designed to be 
sHipline compatable while o ther have 
been opt imized for maximum perfor. 
mance and smallest possib le size for PC 
beard installation. There is even a 
sImes o f mixers specia lly designed for 
the satellite com mun ication bands 
{WJ-M62. M64, M65. M81, M79HI. 

W·J mixers are available in many 
si/es and package styles. Mon connector 
versions come ':IlIh BNC connectors .f 
the operatmg frequency range is below 
1 GHz whi le micrO'.';ave mixers are 
normally supphe with SMA connectors. 

Construction. Single-balanced mixers 
Incorporate two Schottky-barrier d iodes 
and a ~'l!deband balanced transfonner. 
Double-balanced. low-level mixers 
Incorporate fo ur Schotlky-barner 
diodes and two wldeband transfo rmers. 
High.level double·balanced m ixers have 
addi t ional diodes andlor ma tching 
resistors. The design objective In all 
unIts has been 10 match the diodes dnd 
conSiruct the ba lanced transformers for 
opUlnurn balance and minimum !loiS!:! 
figure. 

In order to improve perforrnar' c€ and 
ral iabi li!y wh ite mrnimizlng size , 
Watkins-jOhnson has also developed a 
l ine of thlll film mixers. In the low 
lreQuency range W-J provided the M9G 
and M9H hlgh level mixers which 
operate to 1500 MHz. 

500 

To meet the demand of inueased 
Il lmatur lla llon, Watkrns-Johnson has 
expa nded the line of mixers available In 
the "Y" and "Z" style VERSAPAC® 
cases. 80lh deSigns feature low profiles 
and built In mOUniing ho les. These 
design qualttles allow the I)ackaoes 10 

be integrated into a system uSin9 
a minimum amOUni of board spa(.."e 
and height. In addition, the VERSAPAC® 

. cases are hermetic <md emp loy matched 
olass technology In their glass to melal 

-" 

~. 
I. 

I 

\ 

• 

SI.."'aIS. resultinn in olltstandmg resistanoo 
to envir onmental extremes encou ntered 
in Hi-Rei programs. VEASAPAC® 
arc availablnwJth field replaceable SMA 
connectors or stnpl lOe cornpallble 
packaging. 

Environmental Performance : All umts 
arc dcsl!)ned and constructed to meet 
theIr specifications over _54°C 10 

+ 100°C and after exposure to any or all 
01 the following WStS per MIL·STD·202F. 
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Special Reliability Testing: Starting 
with the original design concept, quality 
is built into each mixer. With this 
advantage, W-J is uniquely ready to pro
vide a higher degree of reliability than 
is normally available from a standard 
product for todays long-life satellite and 
other high MTBF systems. 

Three Approaches to Hi-Rei: As a result 
of contributing to numerous hi-rei pro
grams in recent years, W-J has found the 
need for three basic approaches to hi-rei 
production. While all hi-rei programs are 
designed to eliminate early failures, only 
the initial part cost versus failure con
sequence cost will determine which pro
gram should be specified. 

Ultra Hi-Rei: On applications where 
extremely long life, very severe environ
ments, or personnel safety is a concern, 
the customer may elect to perform a 
design review where all parts, materials, 
and processes are analyzed with the 
particular application in mind. Parts and 
materials are qualified prior to use, 
100% pre-cap inspections are performed, 
full environmental screening is per
formed on the end item, and full qualifi
cation to near destructive levels is per
formed on a sample of the lot. This pro
gram is the most costly, but assures that 
all details are considered. 

Hi-Rei Existing Design: This type of pro
gram employs the same basic controls 
as the ultra hi-reI, except there is no 
design revie'fl with the customer and all 
controls are performed under existing 
Watkins-Johnson procedures. Once again, 
parts, materials, and processes used will 
be those developed and proven on earlier 
programs. Semiconductors may be pre
screened, and devices built on a hi-rel
dedicated line. The screening will again 
be performed on the end item and may 
also include a qualification program. 

Screened Standard: The third and most 

cost-effective hi-rei program is commonly 
used on airborne applications and high
MTBF ground equipment. This pro
cedure employs products from our 
standard finished goods inventory which 
are subjected to environmental screening, 
using the procedures found in MI L-STD-
202, MIL-STD-750, andlor MIL-STD-883. 
Delivery on this type of device is nor
mally between ten to fifteen weeks after 
receipt of order. 

Typical 100% Screening Programs are as fOllows: 

Test 

Bake 

Thermal Shock 

Vibration 

Seal Test 
Burn-in 

Final Electrical 

Final Visual 

Mixer (Per MI L·STD-202) 
Method Condition 

107 

214 

112 

24 hrs., 100°C 

- 65° C to + 125° C, 5 cycles 

22% g-rms, 15 min./axis 

1 x 10-8 cclsec 

96 hrs., DC bias 

Per applicable document 

Guaranteed to withstand the following requirements: 

Exposure Method Test Condition 

Temperature Cycle 102A C 

Thermal Shock 1070 B 

Altitude 105C G 

H. F. Vibration 204C 0 

Mechanical Shock 213B C 

Random Vibration (15 minutes per axis) 214 IIF 

Solderability 208C 

Terminal Strength 211A C 

Resistance to Soldering Heat 210A B 

Hermetically sealed units meet the requirements of Method 1060 of MI L-STD-202F 
when exposed to humidity. 

W-J Hi-Rei Team: W-J has found that a 
permanent dedicated hi-rei program 
group is needed to respond properly to 
the wide variety of program require
ments. This group includes hi-rei 
engineering experts and specially 
qualified technicians and assemblers. 
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Selecting the Right Mixer 
Because Walkins-Johnson has such a 
broad li ne of freo.ucncy mixers It oiten 
appears Ihal more than one mi xer will 
luUi ll lhe necessary requirements for 
a g~vcn application. In order \0 help you 
select the proper mixer we are providing 
easy-to-uSc mixer selection char ts on 
Ihe accompany ing paUes. Once Ihe 
choice has been narrowed down il may 
be necessary 10 compare the detailed 
specificaTions and typical data presented 
on pages 358 through 583 of th is 
catalog . 

A check list of unporlant parameters 
IS detailed below wittl helpfu i llints 
geared taware! aiding you in the proper 
selection 01 mixers. 

In put Frequenci es : Select a mixer so 
the jnput frequencies are In the 

midd le of Ihe frequene\' range for 
Ihe rmxer. Th iS Will norma lly insure 
rnln llTlum nOIse f igure and VSWR. 
IF Frequency: Most V1 -J low fre· 
quency m ixers coV'Craoe lor DC to a 
few hundreds MHl on the I-port. 
Many microwave nllxers have broad
band IF's up to 12 GHl, Biasable 
mixers generally have a lowirequency 
CUt-of! "ear 5 MHz. 
Si ngle-Balanced 'IS. Double-Balanced: 
In a double-balilm;ed mixer an three 
ports are Iso lated from p-<tch o ther, In 
iI sing le-balanced f1l1xer only the L
port is isolated . For mixing applica
t ions where pr ice i51hc llitimale 
l actor and SOlllo sacrifice in IMD and 
Isol<ltlon IS <lccep table, the silly le-

Typical Specifications 

LO 
Power 

AF Nominal 
Model Frequency dBm 

DC 10250 MH~ 

M6H l1.C.m·12 7 
M6J 0002·12 7 
M6D-SO Oll>:!OO 7 
MSA OIJ5.:!OO 7 
M60 Oll>:!OO 7 
M9' OIJ5.:!OO 13 
M9AC O.IJ5.:!OO 13 

DC to 500 MHz 

M6 02-311 7 
M9' 1-·'\00 27 
M90 2,400 20 
M6K 5·'00 7 
M6KC 5·400 7 
M6E·5Q 5·f<X) 7 
M9C 0.<.500 13 
M9B 05·f<X) 17 
M9BC 0,.500 17 

502 

Conversion 

"" [Noise Flgure1 
Typ. 
dB 

!i0 
50 
5, 
55 
!is 
65 
65 

60 
6.0 
60 
6.0 
6.0 
6.5 
7.0 
7.0 
70 

balanced mi xer is recommended. 
Phase deleclion is an important 
application for the single-balanced 
mixer since R 10 I isolatIOn IS not 
required. 
High Level or Low Level : For most 
appl ications, a low-level (+7 dBm or 
+10 dBrn LO dn·J01 mixer is recom
mended. In the cases where the de
sired compression level, 3rd order 
tWO-lone performancC, or harmonic 
in terrnOdu lat ion performance !har 
monies o f fR nrea tcl thiln or mwa l to 
2) cannot be obtainP.d w ith a low
level mixer, then i\ high level mixer is 
recorrunended. 
Co nversion Loss/No ise Fi gure: rhe 
tYpical spe(:i f ica tions in the accorn· 
panying tables are conservative in 
nature to cover worst possible oper 
atlng conditIons. Actua( conversion 
loss or noise figure is typically 1 dB 
better than these numbers, 
espeCia lly ov<!r narrow frequency 
ranges and al reduced operaling tern
peraw res_ Check ind ividual dala 
pages for guaranteed J)erlonnance. 
Package: Small sile IS featured and a 
number of pacakgo styles are avai l
able. Miniature TO-5, TO-8 and flal 
pack a-pin packages me available to 
2.5 GH1. A PC rnOlJllIcd package 
WJ-M5H is <lvailable to 6.2 GHl . For 
MIC mountinn, miniature f lat pack 
carriers WJ-M15, M1G, M17, M1B, 

versions are unique In Ihal the flat pack 
carrier can be removed from the con
nector package and '"dropped in '" and 
MIC assembly once Ihe breadboard 
design is completed . 
Package: Small si7.e is featured alld 
and extremely large variety o f package 
styles are available. MlllialUre TO-5, 
TO-8 and f lat pack a·pin packages 
are used in d esigns covering I MHl. to 
6 GHz. A PC mounted package, 
Model No. M5H, operates at freq\len
des to 6,2 GHL. For MIC mountino 
rninia\Llre flat pack carriers WJ -M 15, 
M 16, and M17 cover the 21016 GHi 
range, The connectorized Illodels, 
M 15C to M17C, are also ideal for 
prOto l yping, since after Ihe bread
board d esign is complete, the flat 
pacl-: carrier can be removed from Ih(: 
connectorized package and "droppoo 
in " 't he MIC assembly. 

Walkins-Johnson contillues 10 be a 
leader in min iailirilation of microwave 
m ixers w i i h lhe introduct ion and 
expansion of the " Y" and '"z" 
VEASAPAC® m ixer package lines. BOlh 
pack age styles feature low profiles and 
built in moun t ing holes toa llow the 
system designer to use less board spac.;e 
and height in mixcr inw!]ration. Low 
cost M!NPAC™ mixers arc also avail -
able for systerns where board space is 
less crillCcll. See further data on M5D 

and M21 cover the 2 .510 18 GHI rango. 
The WJ-M 15C Ihro,mll M21 C conneCIOl' 

to MZ93 mixers on the following pages, 

REMEMBER: WE DO SPECIALS! 

IR level at Input 
I dB Compression Isolation tnlercept 

Point Typ. Polnl 
If Typ. " Typ. Package HermeUc Oulllne Page 

Frequenc~ dB. L·R L·I dB. TVpe Seal Drawing N. 
MH, 

OC-12 0 42 35 13 PC Yes 298filJ 518 
OC·12 0 ' 2 35 13 PC 110 29>050 579 
OC-:!OO -2 50 50 ID PC Yes 29il572 566 
OC·:!OO I ,m " 13 PC 110 295'36 562 
OC-:!OO 0 50 50 13 PC Yes 29il572 fJf7 
OC·200 10 'W 35 13 PC 110 29>050 :<l6 
OC·:!OO 10 40 35 13 PC Yes 29Il64O fJJ7 

MH, 

OC-lXl 0 40 'W 13 PC No 295450 500 
OC-<OO 20 35 '15 32 PC Yes 298&11 601 
OC-Im 15 ' 5 40 :xl PC Yes 298filJ 002 
OC-400 0 Jl 25 13 PC No 295450 580 
DC-400 0 :xl 25 13 PC Yes 29Il64O 561 
0C-f<X) -2 50 ' 5 10 PC Yes 29il572 570 
OC-f<X) !O 35 35 13 PC Yes 298&W 001 
DCf<X) B 50 40 13 PC No 19>'50 598 
ilC-f<X) B 50 40 13 PC Yes 298&W 1'00 

(Continued) 
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Typical Specifications (Continued) REMEMBER: WE DO SPECIALSI 

CGnvenlon fa levBl at Input 
LO Loss I dB CGmprassloD Isolation Intercept 

Power (Noise Figure) Point Typ. Point 
RF Nominal Typ. IF Typ. dB Typ. Package Hermetic Outline Page 

Madel Frequency dBm dB Frequency dBm L·R l·1 dBm Type Seal Drawing No. 

DC to 500 MHz Continued 

MI 02-500 7 6.0 DC-5OO 0 40 33 17 BNC, No 298576 520 
SMA No 298575 520 

M6F 02-500 7 6.5 DC-5OO 1 f.() 45 13 PC No 295436 574 
M6V 0.4·500 7 5.5 DC-SOO 0 f.() ro 13 TO-5 Yes 298643 5S6 
M6E 5-500 7 6.5 DC-5OO 0 f.() 45 13 PC Yes 298572 568 

* M6EH 5.soo 20 5.5 OC-SOO 13 50 45 28 PC Yes 298572 572 
MGT 10-500 7 6.0 DC-5OO 0 33 26 13 TO·5 Yes 298642 584 

DC to 2000 MHz MHz 

MIA 3-1 (XX) 7 6.0 DC-l(XX) 0 35 30 15 BNC, No 298576 522 
SMA No 298575 522 

M6R 10-1 (XX) 7 6.5 DC-l(xx) 0 35 25 13 TO-5 Yes 298643 582 
M2E 10-1(xx) 25 7.0 DC-aXl 20 30 22 30· TO-8 Yes 295826 53B 
M2EC 1 0-1 (xx) 25 7.0 DC·600 20 30 22 30 SMA Yes 296261 538 
MIA·II 3-1200 7 6.0 DC-1200 0 35 ro 15 BNC No 298576 523 
M2A 10-1500 7 7.0 DC-8OO 0 35 25 12 TO-8 Yes 298n34 534 
M2AC 10-1500 7 7.0 DC-8OO 0 35 25 12 SMA No 296261 534 
M4A 10-1500 7 6.5 DC·l(xx) 0 35 30 13 Flalpack Yes 291m) 546 
M4B 10-1500 13 7.5 DC·l(xx) 7 35 30 22 FIalpack Yes 291m) 548 
M5D 100-1500 7 7.0 DC-5OO 0 35 30 13 PC Yes 298500 '556 
M2B 10-1ED) 13 6.5 DC-l(XX) 7 44 30 22 T0-8 Yes 298n34 536 
M2BC 10-tED) 13 6.5 DC-l(XX) 7 44 30 22 SMA No 296261 536 
M9G 10-1500 20 7.0 OC-aXl 14 23 17 21 TO-8 Yes 295826 008 
M9GC 10-1500 20 7.0 DC-600 14 23 17 21 SMA Yes 296261 008 
M9H 10-1500 20 7.0 OC-aXl 15 24 20 24 T0-8 Yes 295826 610 
M9HC 10-1500 20 7.0 DC-600 15 24 20 24 SMA Yes 296261 610 
M2T 10-2400 13 7.0 1·1 (XX) 9 37 43 24 TO-8 Yes 'S!DT 544 
M2TC 10-2400 13 7.5 1·1(xx) 9 37 43 24 SMA No 296731 544 
MIJ 300-2000 7 6.5 DC-l(xx) 0 45 30 15 SMA Yes 298541 52J 
M6G Em-2OOO 7 6.5 DC-3Xl 0 25 23 15 TO-5 Yes 298643 576 

0.5 to 4.5 GHz GHz 

M4G 0.8·22 7 6.5 DC·1.5 0 30 25 13 Flalpack Yes 290000 5f.O 
M2G 1.0-22 7 6.5 DC-l.5 1.5 35 ro 12 10-8 Yes 295826 542 
M2GC 1.0-22 7 6.5 DC-1.5 1.5 35 30 12 SMA No 296261 542 

II M4T 0.001-3.4 10 7.0 0.001·2.0 7 35 35 18 Aalpack Yes 29EIIOO S52 
* M4TH 0.001-3.4 23 7.5 0.001·2.0 17 35 35 29 Flatpack Yes 29111J1MI 554 
*MBT 0.001-3.4 10 7.0 0.001-2.0 7 40 40 18 TO-8 Yes 297547 592 
* MBTC 0.001-3.4 10 7.5 0.001·2.0 7 40 40 18 SMA No 297548 592 
* MBTH 0.001-3.4 23 7.5 0.001·2.0 17 35 35 29 TO-8 Yes 217547 594 
* M8THC 0.001-3.4 23 8.0 0.001·2.0 17 35 35 29 SMA No 297548 594 

MIK 1.0-4.0 20 6.0 DC-1.0 13 30 20 28 SMA Yes 298541 sro 
M72 2.0-4.0 13 7.0 DC-1.0 10 30 30 17 MINPAC Yes 295758 672 
M72C 2.0-4.0 13 7.0 DC-1.0 10 l) 30 17 SMA Yes 290010 672 
MIG 1.0-42 7 5.5 DC·1.0 0 35 25 10 SMA Yes 298541 524 
M81f.3 3.7-42 7 4.5 DC-2.0 0 40 21 13 TO-8 Yes . 295826 588 
M8HC-3 3.7-42 7 4.5 DC-2.0 0 40 21 13 SMA No 296261 588 
M&2 3.7-42 9 52 DC-1.45 3 40 30 11 MINPAC Yes 295758 (i2 

M62C 3.7-42 9 5.2 DC-1.45 3 40 l) 11 SMA Yes 290010 (i2 

0.5 to 12.0 GHz GHz 
M63 2.5-5.5 9 5.4 DC-l.5 2 40 27 10 MINPAC Yes 295758 614 
M&3C 2.5-5.5 9 5.4 DC-1.5 2 40 27 10 SMA Yes 290010 614 
MY63 2.5-5.5 9 5.4 DC·1.5 2 40 27 10 VERSAPAC Yes 296874 614 
MY63C 2.5-5.5 9 5.4 DC-1.5 2 40 27 10 SMA Yes 296898 ~ 
M63H 2.5-6.0 20 6.0 DC-1.5 14 37 21 25 MINPAC Yes 295758 666 
M63HC 2.5-6.0 20 6.0 DC-1.5 14 37 21 25 SMA Yes 290010 666 
MY63H 2.5-6.0 20 6.0 DC·1.5 14 37 21 25 VERSAPAC Yes 296874 666 
MY83HC 2.5-6.0 20 6.0 DC·1.5 14 37 21 25 SMA Yes 296898 666 

* MZ6310 2.5-5.5 10 6.0 DC·I.5 3 45 35 15 VERSAPAC Yes 298953 734 * MZ63IOC . 2.5-5.5 10 6.0 OC-1.5 3 45 35 15 VERSAPAC Yes 296954 734 
M8H-7 2.4-6.0 7 4.5 DC·2.0 0 40 21 13 T0-8 Yes 295826 fS) 
M8HC-7 2.4-6.0 7 4.5 DC-2.0 0 40 21 13 SMA No 296261 910 
M15 2.0-6.0 7 6.5 DC·1.5 2 15 15 15 MIC No 298526 620 

* NEW PRODUCTS (Continued) 
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Typical Specifications (Continued) REMEMBER: WE DO SPECIALSJ 

Conversion fa Level at Input 
LO Loss 1 dB Compression ISDlaUan Intercept 

Power (Holse Flgurel Pllint Typ. Point 
RF Hllmlnal Typ. IF Typ. dB Typ. Package Hermetic Outline Page 

Mlldel Frequency dBm dB Frequency dBm L-R L-I dBm Type Seal Drawing Ho. 
0.5 to 12.0 GHz Continued 

MI5C 2.0-6.0 7 6.5 OC-1.5 2 15 15 15 SMA No 298527 620 
MIH 1.8-62 7 6.0 DC-2.0 -2 35 20 15 SMA Yes 298541 526 
M5H 1.8-6.2 7 5.8 OC-2.0 0 35 ro 13 PC Yes 29ro68 558 
MI2 4.o.aO 13 6.0 0.005-3.0 8 25 30 20 SMA No 298516 612 
MI4 4.0-8.0 7 5.5 OC-2.0 2 30 ro 10 SMA No 298573 616 
MIS. . 4.0-9.0 7 7.0 DC-3.0 4 15 12 15 MIC No 298526 622 
MISC 4,0-9.0 7 7,0 DC-3,O 4 15 12 15 SMA No 298527 622 
MY84 1.8-10.0 9 6,5 DC-1.0 4 35 ro 11 VERSAPAC Yes 296874 &!6 
M76 4,5-9.5 10 5.8 DC-2,0 6 35 22 13 MINPAC Yes 295813 678 
M7SC 4.5-9.5 10 5.8 OC-2.0 6 35 22 13 SMA Yes 295984 678 
MY76 4,5-9,5 10 5,8 DC-2,0 6 35 22 13 VERSAPAC Yes 296874 678 
MY76C 4.5-9.5 10 5.8 DC-2.0 6 35 22 13 SMA Yes 296898 678 
M76H 4.5-9,5 20 6,0 OC-2.0 15 35 26 24 MINPAC Yes 295813 680 
M7&HC 4.5-9.5 20 6.0 DC-2.0 15 35 26 24 SMA Yes 295984 680 
MY76H 4.5-9.5 20 6.0 OC-2.0 15 35 26 24 VERSAPAC Yes 296874 680 
MY7SHC 4.5-9.5 20 6.0 OC-2.0 15 35 26 24 SMA Yes 296898 680 
MY84C 1.8-10,0 9 6.5 DC-1.0 4 35 30 11 SMA Yes 296898 006 
MI2A 4.0-12.0 13 6.5 0.1m-4.0 8 25 30 20 SMA No 298516 614 
6.0 to 18.0 GHz GHz 

M6S 10,95-12.2 10 5,8 OC-2.0 4 35 28 18 MINPAC Yes 295813 668 
MS6C 10.95-122 10 5.8 OC-2.0 4 35 28 18 SMA Yes 295984 668 
M77 8,0-12.5 10 5,5 OC-2.5 4 35 ro 15 MINPAC Yes 295813 682 
M77C 8.Q.12.5 10 5.5 OC-2.5 4 35 ro 15 SMA Yes 295984 682 
Myn 8.0-12,5 10 5,5 OC-2.5 4 35 30 15 VERSAPAC Yes 296874 682 
MynC 8.0-12.5 10 5.5 OC-2.5 4 35 30 15 SMA Yes 296898 682 
MI4A 6.0-14.0 7 6.5 OC-2.0 2 30 30 10 SMA No 298573 618 
M67 9.0-15.0 10 6.0 DC-2.5 4 35 25 18 MINPAC Yes 295813 670 
M67C 9,0-15.0 10 6.0 OC-2,5 4 35 25 18 SMA Yes 295984 670 
MI7 6.0-16.0 7 6,5 DC-3.0 4 15 15 15 MIC No 298526 624 
M17C 6,0-16.0 7 6.5 OC-3.0 4 15 15 15 SMA No 298527 624 

* MZ7407 6.0-18.0 7 7.0 0c.3.0 3 33 32 10 VERSAPAC Yes 296953 736 * MZ7407C 6.0-18.0 7 7.0 0C-3J) 3 33 32 10 SMA Yes 296954 736 
M74 7.0-18.0 10 6.2 DC-3.0 4 32 29 15 MINPAC Yes 2967&J 674 
M74C 7.0-18.0 10 6.2 DC-3.0 4 32 29 15 SMA Yes 296764 674 

* MZ7410 6.0-18.0 10 7.0 OC-3.o 4 32 29 15 VERSAPAC Yes 296953 738 * MZ7410C 6.0-18.0 10 7.0 DC-3.o 4 32 29 15 SMA Yes 296954 738 
* MZ7420 6.0-18.0 20 7.5 DC-3.D 15 23 25 21 VERSAPAC Yas 296953 740 * MZ7420C 6.0-18.0 20 7.5 DC-3.o 15 23 25 21 SMA Yes 296954 740 

M79 7.0-18.0 10 6.2 DC-3.0 4 32 29 15 MINPAC Yes 295777 684 
M79C 7.0-18,0 10 6,2 DC-3,0 4 32 29 15 SMA Yes 296342 684 
M79H 7.0-18.0 20 7.5 DC-3,O 15 33 ro 23 MINPAC Yes 295777 686 
M79HC 7.0-18.0 20 7.5 DC-3.0 15 33 ro 23 SMA Yes 296342 686 
MBOL 7.0-18.0 0 8.0 OC-3.0 -2 32 ro 3 MINPAC Yes 295777 689 
M80LC 7,0-18,0 0 8,0 OC-3,O -2 32 30 3 SMA Yes 291)342 689 
Mao 7.0-18.0 7 7.5 OC-3.0 3 33 32 10 MINPAC Yes 295m 687 
MBOC 7.0-18.0 7 7.5 OC-3.0 3 33 32 10 SMA Yes 296342 687 
M88 7.0-18.0 7 7.5 DC-3.0 3 33 32 10 MINPAC Yes 296763 7(Yl 
M86C 7.0-18.0 7 7,5 OC-3,0 3 33 32 10 SMA Yes 296764 7!Yl 
0.5 to 26.0 GHz 

* M85 2.O-18.D 7 7.0 DC-1.D 2 30 20 10 MIHPAC Yes 297551 698 
* M85C 2.1).18.0 7 7.0 OC-l.o 2 30 20 10 SMA Yes 297552 698 
* MY85 2.1).18.D 7 7.0 0C-1.0 2 30 20 10 VERSAPAC Yes 297553 698 
* MY85C 2.1).18.0 7 7.0 OC-l.o 2 30 20 10 SMA Yes 297554 698 

M93 2.0-18,0 10 8.0 0,00-4.0 4 28 34 16 MINPAC Yes 298501 723 
M93C 2.0-18.0 10 8.0 o.Q3.4.0 4 28 34 16 SMA Yes 298.'m 723 
MY93 2.0-18.0 10 8.0 0.Q3.4.0 4 28 34 16 VERSAPAC Yes 29m53 723 
MY93C 2.0-18.0 10 8.0 0.Q3.4.0 4 28 34 16 SMA Yes 296874 723 

* MZ9310 2.0-18.0 10 7.5 O.lJ3.5.o 6 25 30 16 VERSAPAC Yes 296953 746 
* MZ9310C 2.O-18.D 10 7.5 0JI3.5.0 6 25 30 16 SMA Yes 296954 746 
* MZ9313 2.Q.8.O 13 7.5 0JI3.5.0 8 25 30 16 VERSAPAC Yes 296953 748 
* MZ9313C 2.Q.8.O 13 7.5 0JI3.5.0 8 25 30 16 SMA Yes 296954 748 

MB3 1.0-18,0 13 8.0 0,03-5.0 6 25 30 18 MINPAC Yes 298501 692 

* HEW PRODUCTS (Continued) 
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Typical Specifications (Continued) REMEMBER: WE DD SPECIALS! 

ConverslDn fR level at Input 
LO LMS 1 dB CompresslDn tsolation Intercept 

Power INolse Figurel Point Typ. Polnl 
RF Nominal Typ. IF Typ. dB Typ. Package Hermetic Dulline Page 

Model Frequency d8m d8 Frequency d8m L·' L·I dBm Type Seat Drawing H •. 

0.5 10 26.0 Conllnued 

M83C 1.J}.18.0 13 80 0.OJ.5.0 6 II II IB SMA Yes 2985()2 fll2 

MY82 2.0.18.0 13 8.0 0.1lJ.50. 6 II II 16 VffiSAPAC Yes 296674 1111 
MY82C 2.J}.18D 13 60 D.IlJ.5D 6 II II 16 SMA Yes 1961!16 1111 

M83' 2.J}. 18.0 20 6.5 0.1lJ.5.0 17 28 32 25 MJNPAC Yes :!I8501 1!14 
M83HC 2.0-18.D 20 65 0.OJ.5.0 17 28 32 25 SMA Yes 296502 1!14 
MY6311 lO·/6.0 20 6.5 0.1lJ.50 17 28 32 25 VERSN'AC Yes 29667. 1!14 
MY63HC 2D· 16.0 20 6.5 0.03·5.0 17 28 32 25 SMA Yes 1961!16 1!14 
M89 2.~/6.0 /0 6.0 1.~60 4 28 32 16 MINPAC Yes :!I8501 716 
M89C 2.0·18.0 10 an 1.0~.0 4 28 32 16 SMA Yes 2985()2 716 
MYS9 2.0-16.0 10 6.0 1.0·6.0 4 28 32 16 VERSAPAC Yes 29667' 716 
MYS9C 2.G-18.0 10 6.0 1.0·60 " 28 32 16 SMA Yes 1961!16 716 

* MZ88tO 2.0-18.0 10 7.5 I.IJ.a.O 6 25 28 IS VERSAPAC Yes 296953 742 
* MZ88lOC 2.0-16.0 10 7.5 1.0-8.0 6 25 28 IS SMA Yes 296954 742 

M88 2.0-18.0 13 80 1.0-6.0 7 28 32 20 MINPAC Yes :!I8501 706 
Mam: 2.0-18.0 13 6.0 10-8.0 7 28 32 20 SMA Yes 2985()2 706 
MY88 2.G-16.a 13 ao IJl.6.O 7 28 32 20 V[RSAPAC Yes 296674 706 
MYI!8C 2.0·180 13 60 1.0-8.0 7 28 32 20 SMA Yes 2!1€1198 706 

* MZ8813 ~lan 13 7.5 1.0-8.0 8 25 28 16 VERSAPAC Yes 296953 144 
* MZ88t3C 211-18.0 13 1.5 I.IJ.a.O 8 25 28 16 SMA Yes 296954 744 

M88' 2.0-18.0 23 8.0 2.0-6.0 16 26 32 25 MINPAC Yes :!I8501 112 
M88HC 2.0-18.0 21 6.0 2~6.0 16 28 32 25 SMA Yes 296502 712 
MY88H 2.0-18.0 21 60 2.~.0 16 26 32 25 VERSAPAC Yes 296614 712 
MYB8HC 2.0-18.0 21 6.0 l~6.0 18 28 32 25 SMA Yes 2!1€1198 712 
M81 0.5-19.0 13 65 0.03·5.0 7 II II 16 MINPAC y" 297551 104 
M87C 0.5-19.0 13 as 0.1lJ.50 7 II II 18 SMA Yes 291552 104 

* MYS7 11.5-19.0 13 8.5 1J..03.5.0 1 30 30 18 UERSAPAC Yes 296614 1M 
* MYS1C 0.5-19.0 13 8.5 D.0l-5.0 1 30 30 " SMA Yes 296896 104 

M52 2.0-24.0 10 6.0 OH,O 5 25 JJ IS MtNPAC Yes 297551 6S4 
M52C 20-240 10 60 O.HO 5 25 II IS 51M Yes 291552 6S4 
MY52 2.0-24.0 10 6.0 0.1·5.0 5 25 30 IS VERSAPAC Yes 297553 6S4 
MY52C 2.0-24.0 10 6.0 0.1·5.0 5 25 II IS SMA Yes 297554 6S4 

* MZ5210 2.6-24.0 10 9.0 0.1 ·5.0 4 15 11 14 VERSAPAC Yes 291555 132 
* MZ5210C 2.0-24.0 10 9.0 OJ.5.0 4 IS 11 14 SMA Yes 297556 732 
* M53 2.0-26] 10 aD 0.1-6.0 5 25 30 IS MINPAC Yes 297&51 6S8 
* MS3C 2.0-26.0 10 B.O D.J.6D 5 25 30 IS SMA Yes 297552 6S8 II MSOA 20.16.0 10 7.5 1.0-12.0 5 II 26 16 MINPAC y" 297551 &l2 

M50AC l~16.0 10 75 1.0-12.0 5 II 26 IS SI.-IA Yes 297552 6<2 
M51 20.2<0 10 6.0 1.0-15.0 5 II 26 IS MINPAC y" 297551 6!lJ 
M51C 2.G-24.0 10 6.0 1.0-150 5 II 26 IS SJ.-IA Yes 297552 6fJ) 

MOl l~26.0 10 6.0 1.0-15.0 5 II 26 IS MIIlPAC Yes 291551 64£ 
MOlC 20.260 10 6.0 1.0-15.0 5 II 26 " SMA Yes 297552 6<5 
MYOl l~26.0 10 6.0 l.(}.lS_0 5 II 26 IS VERSAPAC Yes 297553 64£ 
MY50C 2.Q.26.0 10 B.O 1.0./50 5 II 26 IS SMA Yes 291554 64£ 

* MZ50IO 2.~26D /0 9.0 1.0-15.0 4 20 23 15 VERSAPAC y" 291555 130 
* MZ5010C 2.~26D 10 9.0 1.0-15.0 4 20 23 15 SMA Yes 297556 130 

* NEW PRODUCTS 

Dual Mixers 
Typical Specifications 

IsolaHon 

Conversion fA Level 31 
Typ. 
Id61 ConverSion Input 

LO loss I dB Compression L ... Inlertept 
R' Pown [Hoise Flgurel IF Point Channel· Amplllude P,Ilnl 

Frequency NomInal Typ. FreQuency Typ. I. Match Typ. Package HermeUc Outline Page 
Model IG"I [d8ml Id61 [MHzl IdBml L·R U Cllannel IdBI IdBml Type S~I Drawing H. 
OMas 2-18 10 55 OC-1COO 3 30 20 " 05 9.5 MltlPAC Yes 200m SID 
OM85C 2-18 10 65 DC-l(OO 3 II 20 " O. 9.5 SMA Yes 200779 510 

* HEW PROIJUCTS 
505 
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Frequency Doublers 
Typical Specifications 

Input Input Pawer Conwerslan l oss Harmonic Suppression 
Frequency Nominal Typ ical I'BI Packaga Hermellc Oulline Page 

Model IGHzl [dUrnj I'BI 1 xh 3· 'IN Type Seal Drawing H. 
FD25 0.005-2-4 10 115 11 40 TO~ Yes 196783 512 
F02SC 0.0J5.~4 10 11.5 11 40 SMA Yes 296810 512 
F025H 00J5.~4 23 115 11 40 TO~ Yes 1961&1 514 
FD25HC 00J5.2.4 23 115 11 40 SMA Yes 296810 514 
F0931 20-9.0 12 115 25 40 l!.,rlPAC$ Yes 196I!la 516 
FImC' ~90 12 115 25 40 SMA Yes 2!lGI:9 516 
FD93HI 20-9.0 10 11.5 If; 40 ~/, NPAC Yes 196838 518 
FD93HC1 20-9.0 10 115 If; 40 SMA Yes 29Il8l9 518 

NOTE:. L Harmonic SuppressJOO IS relcrencet1IO the Input signal 

Image Reject/ Suppression Mixers 
Typical Specifications 

Conversion loss Image Sideband Carrier 
IHoln F1gurel IF Rejec1lon Suppression Suppression 1&018111111 

Frequency Typ. Frequency Typ. Typ. WP. Tyo Package Du1llne Page 
Model GHz 'B MHz '8 '8 '8 L·' L·1 Type Drawing H. 
Image Rel~1 Mixers 

M338 5.0-12.0 7.5 4·!l(j' 22 ;J) 25 SMA 296128 62f; 
M3JC 1.0-18D 75 4·500' 22 ;J) 23 SMA 196229 62f; 

* MI33 6lJ.11!Jl 75 4_5001 22 30 II SM' 29mS Il'6 
* MI33C 6lJ.1&D T.5 4-f>OO' 22 ;J) 35 SM' 297476 Il'6 

Single Sideband Up-convetlers 

M34B 50-120 7.5 4·500 22 ;J) SMA 296128 6;J) 

M34C 8.0-18.0 7.5 4·500 22 22 SMA 196229 632 

IF Quadrature Mixers 

MlIB 5.0-12.0 75 DC-500 22 ;J) 23 SMA 296228 6:l1 
MlIC 7.0-18.0 7.5 1lC-500 22 ;J) 23 SMA 196229 636 

• M333 6.(}.I8.o 75 OC·5O) 22 30 35 SMA 291475 728 
* M333C ~~1&D 7.5 DC·500 22 30 35 SMA 291416 728 

IF Quadrature U~onYer1ers 

M368 50-12.0 75 OC·500 22 ;J) SMA 296128 638 
M36C 80-180 75 1lC-500 22 22 SMA 196229 6«J 

• HEW PRODUCTS 

tloTE; 
I IF band~,'dlh oollOns are 10 10 20 MHz I- I). 20 10 40 MHz (-2). 40 to a:l MHz (-3).!D 10 100 MHz (-4). 100 10 200 MHz (-5). and 100 10 320 MHz (-6~ 

Spt'Clal ocla~e or narrOWeI bandwtdlh IF options arc also a~ailabte bel .... '€eI"I4 and &Xl MHz. 

506 
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Design Specifications 

Environmental Performance 

All units are designed and constructed to meet their 
specificalions over _54 °C 10 +100°C' and aher exposure 
to any or all of the lesls listed in Table 1 per 
Mll-STO-202F. 

'Excepl W-J MI K. .... "hich 1$ SpeCltied _54°C to ·85~C. 

' E:occepl models Wlln sul1lx 'E", 

Table 1. Environmental Tests per MIL-STD-202F 

ExpOIU rI 

Temperature Cycle 
Thermal Shock 
Al!!l ude 
H.F. Vibration 
Mechamcal SllOck 
Random Vibration (15 rninU1es per axis) 
Solderabmty 
Tffminal Slrenglll 
ResIStance to SoI<:enng Heal 

Method 

l02A 
1070 
105C 
1t):C 

2138 
214 
100(; 

211A 
21M 

Tm 
Condilion 

C 
B 
G 
D 
C ,. 
C 
B 

HermeiJCally scaled uMS meet the requllemenlS 01 Method 1000 01 Mll-STD-2IPF when exposed 10 humidity. 

Typical MTBF 

watkins-Johnson mixers are recognized worldwide for their 
quality and reliability. Table 2 presents sample calculated 
MTBF data thai applies to the vast majority of our mixer 
product line. Please note that these calculations are for 
unscreened devices and that improved MTBFs can be 
obtained through optional screening (Hi-Rei) procedures. 

Table 2 , Sample Calculated· MTBF's per MIL-Handbook-217C 

Miler Type 

Pnnled OICUII mikillS 
(M6D, M2A. etc) 

MINPACTIJ MIC rrucrol','ave mUlerS 
(1,$2. MBa. etc I 

SMA connector rruc rowave nuxers 
(Mt -t MB8C, etc.) 

'CalculatIOns based on USing group tV diode data 

+25°C, 
Groynd Fbed 

[6F] 

3 Mlt~OfI Hours 

4 MillJorl Hours 

Envlronmenl 
~85° C , 

Airborne Uninhabited 
[AUF) 

350 Thousand HOUfS 

400 Thousand HoUIS 

tOO Ihousano HaUlS 

507 
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Mixer 
Technical 

Data Sheets 

509 
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WJ-OM85/ 0M85C 
DOUBLE-BALANCED DUAL MIXER 

~~} 2 TO 18 GHz 

IF DC TO 1000 MHz 
LO DRIVE + to dBm (nominal) 

• HERMETICA LLY SEALED 
• HIGH CHANNEL-TO-CHANNE L ISO LATION 

Gua ra nteed Specifications 1 

Ch~'ac loriitiC:$ Min. Typ.2 Mu, Tell condlti,;"u 

sse Convunion LOll 5,S clB 9.OdS ' R a 2 - 18 GH' 
,.d I

l 
a 2.0_1SGH: 

SSB Noise Figure " DC-SOD • .'Hl 

7.0 dB to.OdS 'R 2.0- 16GHl 
Il .. 2.D-18GHl 
" - DC- l000 rl HI 

hohn ion 

L " R 20 dB '" dB ' L 2.0-4.0 GHI 
L <0 R 25 dB 35 dB 'L a ':'O-I S,DGHI 

L <0 , 15de 2O,B 'L 2.0· 180GHI 

Ch~rmcl· lo·Channc l 25 dB "' dB fR 2-3.5 GHI 

3O'B 4208 fR"3.5-1BGHI 

COIlVeuion LOdS Ift l tNel-+3 d BITI 
Camp.enlon 

' R, - t.·DGHI 

Third·Order Input · 1308 11 tR2 E 4,01 GHI 

lruerc.ep l Point both Dt - 10 dBm 

' L - <l .SOHI 
· 10 dBtII 

· , Od Bm 'AI" 16.0 GHI 
'R2" 16.01 CHI 

both ilt -IOd8rn 

' L " 15.5 GHI 
+10dSm 

0.5(1B I.SdB fA" 2-18 GH: 
Con¥ersion lOll ' L 2-18 CHI 
Ampl itude Match ' l sOC-l000IAHl 

N Ol ei: 

1. Mealured in n SO-ohm IVitem with nam lmll LO drive Bnd do\-,nc:anve rltr IIpnllcalian aniv un
len alhefWise speclfied_ The I-POri frequ~nev ra nge e xtB"ds 10 DC lor phase delee tlon flu lse 
moduI3Iio". o r IIlIem,lolo r oPlllleoliO"I . I-Pon VSWA derJr3l1~s f.o rn 0 50-0Iu" svnurn a l low 
IF f'eque "cie1. 

2 . Tvnlcol volue1 ~ fIl me(nu.cd a l 25°C and .are not gua r<l" leed. Thev ore l)IIsad on the oO/cHloe 
va lue measured II I the Ipeei fled co" d it ion. 

Weight 

510 

OM85: 10.2 gmms (0.36 oz.) 

DM85C: 47. 1 grarns(O.1 66 o1 .) 

Outline Drawings 

OM85 

o l!lhOQlQ 
IUSo!UII 

~ "'''' 

"" "'" 
'''''' [Ns,orIS Afl f II, IIiCIIES[id'U IM(T(II51 
• ~10 t~1 U" LCSS OT)lr~I"iIS~ $l'EC '''(1) 

OM85C 

\

{IIINT1UUSlHII"Aa: 

~TYr 
i I 

OI!t 

"'" 
IJ{J(Jll n~'!i 

HOl E 
o 116119'>1 OIA 

moo 
\411\WS 

III M~ I'SIU/IS " R~ Iii '''Cu ES "',u,"~ nn~1 
• O\ ~ l .lil U"'H;SO I" ~ ItWIS [ S'(ClH ,:o 
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Typical Perlormaace at 25°C 

Conversion Loss VI. LO Power 

... 7 
'D 
o 8 

~ 9 
~ 10 

~11 
ffi 12 
~ 13 
:3 14 

/ 

I 

A , , 
I-... 

/. 
.' 
"\. 

RF-16GHz -_RFa4GHz 

I 

-

15 
o 2 4 6 8 10 12 14 

LO POWER -dBm 

Conversion Loss vs. Frequency 

4 

... 
~ 5 

~ 
... 6 
z 
co 
~ 7 
~ z 
:3 8 

,~ ... ... ~ 
I 

. Rl 
~ 

... ~~ 

~ ~.~ ~ 
Rl I-~ ,~ 

~. 

,~ ... 

6 8 10 12 14 16 18 
FREOUENCY - G Hz 

IF FrequencyResponse 

.... -J-oo,. 

V " J 1\ 

V RFalO GHz \ 
J :\ . • 

10 
8.60 9.00 9.40 9.80 10.20 10.&0 IUD 11.40 

LO Frequency IGHz) 

Isolation VI. Frequency 

o 
rl-L•I 

~ ---.1 ; .. 10 

:s: , ---... ), ~ 
'-' " -/ 

7' 

L·R- / 
40 

4 6 8 10 12 14 16 18 
FREQUENCY - GHz 

Isolation VI. Frequency 

o 

10 

'\ V ~ i'. ..,.. 
'-"" 

't[ R·I 

40 

4 6 8 10 12 14 16 18 
FREQUENCY - GHz 

Isolation vs. Frequency 
Cross Channel 

o 
10 

~ / ~ 

r" I "- V 
V 

4 6 8 10 12 14 16 18 
FREQUENCY - GHz 

R Port VSWR vs. Frequency 

2 

II: 

~ 
> 4 

5 

6 

r '" V1 1\ 
II ...... fJ '\ 

r 
IFa350 MHz , . 0 

LOa+l0 dBm 

f I I 
2 4 6 8 10 12 14 16 lB 

FREQUENCY - GHz 

I Port VSWR VI. IF Frequency 

1.00 

1.50 r--.... 

" , " II: 

~2.00 

2.50 

L~al0 I GH~ @+1.0dB'l' 
3.110

1110 5110 3110 7110 sao 1,1110 
FREQUENCY - GHz 

I Port VSWR vs. LO Frequency 

IFa 150&31l0 MHz 

2.501--+-+--+-~--4-+-~I--f 

3.1l01-...... _..I---IL.-...... _..I---J_-'-........ 
2 4 6 8 10 12 14 16 18 

FREQUENCY - GHz 
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WJ-FD25/ FD25C 
FREQUENCY DOUBLER 
INPUT FREQUENCY 5 TO 2400 MHz 
OUTPUT FREQUENCY 10 TO 4800 MHz 
INPUT DRIVE LEVEL +10 dBm (nominal) 

• HERMETICALLY SEA LED 
• LOW COST I 

I 
o 

The FD25 is a low COSt broadband frequency doubler in a hermct iC<Jlly sealed TO-8 

package. This frequency doubler is designed for low conversion loss 11.5 dBm T yp. 

and maximum suppression of the fundamental and third harmonics 40 dB T yp. 

Guaranteed Specifications J 

Characleristi~ Min. Typ.2 Max. Test Conditions 

Convorsion L oss 11.5 dB 13 dB fin 5 to 2400 MHz 

Fundamental 30dBc 40dBc fin 5 to 500 MHz 
Suppression 25 dBc 35dBc fin 500 to 1000 MHz 

20 dBe 30d8c fin 1000 to 2400 MHz 

Third Harmonic 40dBc 50dSc fin 5 to 500 MHz 
Suppression 30dBc 40dBc fin 500 to 1000 MHz 

25dBc 35 dBe fin 1000 to 2400 MHz 

Input/Output VSWR 1.5:1 fin 5 to 2400 MHz 
fout 10 to 4800 MHz 

NOIO$. 

I . Moo$urcd In SO -ohm sysWmwll tl 'in at + lOd Bm, 

2. Typical v<)tues Dre measu red 01 2SoC and tiro nOI !luaranleed. They are bll~ed an Ihe avel DUIl 
vll lue measured II I the specified condilion. 

Absolute Maximum Ratings 
Operating Temperature. , .... , . " . ' . , _54°C IO+100°C 

. ,. ,-65°C w +l00°C 

, ... , , , . , 23 dBm at 25°C, 20 dSm at 100°C 
Storag! T!mperatu rc , , , ... . , 
Peak In put Power , .. , . ' 

Weight FD25 2 grams (0.07 oz.l max . 
FD25C: 20. 14 grams (0.71 oz .) max. 

512 

I 

INOH 

I 
1 \ 

Outline Drawings 

FD25 

IW'UiS,o/;S ... R( ," IljCHES ".'l~ ,"'nus 
• a'~'.JII I UIl L EstOI"[Il'MS.5?(C' f l[O 

FD25C 

1I''' Et;S1CmSA~~ '" II'O'U ' '' 'LLI',.nEI'SI 
, Ol~ 1-311' UI;llS$Ol"E~"'SE 9fC"' [ D 
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Typical Perfol'mance at 25°C 

Drive Level: Tile minimum recom
mended d rive level is +8 dBm. This 
level has been established on Ihe pre
mise that a lower drive level wil l dl'9rade 
the conversion loss and input VSWR 
over the fu l l temperature and frequency 
range. 

The maximum recommended drive level 
is +13 dBm. This upper level IS recom
mended to avoid excessive input VSWR 
and conversion 105s. 

Conversion Loss '0'5. Input Power 

, . ' • , 
, ,/ " 
l / "-
• , , , "O l11~1" 87022 

INPUT POI'IU- cl B", 

Input/Output Isolation 

Input VSW R vs. Input Power 

, 

, 
I 

l f , 

II i" 

1\ 
S 8 10 12 14 lG 18 ro v 

m pUT POlV[lt _ dRm 

Input VSWA VS. Input Frequency 

, .• rrrmr-r-nTT 

~ II 
~ I.s l-l'IlIII-++1tt 
" 
, .. 

'5 10 20 
INP UT fR£OUE/lC'f · ~lHI 

Suppression vs. Input Frequency 

INPUT fll EUUENCV _ MHI 
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WJ-FD25H/FD25HC 
FREQUENCY DOUBLER 
INPUT FREQUENCY 5 TO 2400 MHz 
OUTPUT FREQUENCY 10 TO 4800 MHz 
INPUT DRIVE LEVEL +23 dBm (nominal) 

• HERMETICA LLY SEA LE D 

The F D25H is a low COS! broadband f requency doub ler in a hermet ica lly sea led TO-8 
package. This frequency doubler is deSign(!d for low conversion loss 11.5 dB Typ . 

and maximum suppressi on of the fundamental and th ird harmonics 40 dB Typ. 

Guaranteed Specifications 1 

Characteristics Min. Typ.2 Max . Test Conditions 

Conversion Loss 11 .5 dB 13.0 dB f in 5 \0 2400 MH7 

Fundamental 25 dBe 35dBc ' in 5 10 1000 MHI 
Suppression 20 d Se 25dBe: f in 1000 to 2400MHI 

Third 30dBc 40 dBc f in 5 to 1000 MH.l 

Harmonic Suppression 25 dBc 35 dBc f in 1000 to 2'100 MHl 

Input/ Output VSWA 1.5 . 1 fin 5 to 2400 MHl 
foul 10 to 4800 MH7 

NOles. 
\. Measured In 50-ohm system with 'in 01 +23 dBm. 

2. TvpiCll I values ore measured al 25~C and are nOI 9uoronlecd. The.,. are based on the overllge 
value mea~ured al Ihe $pecified condilion. 

Absolute Maximum Ratings 
Operating Temperaturll . .. ..... . . . ...... . ... . ... _ .... _54°C to + 100°C 
Storage Temperature . . . . . . . . . . . . .. -65~C to + 1 00~C 
Peak Input Power . . . . . . . . .. 26 dBm at 25~C. 23 dBrn at 100~C 

Weight 

514 

FD25H: 
FD25HC: 

2 grams (0.07 o7. .l mflx. 
20.14 grams (0.7 1 o z. ) max . 

Outline Drawings 

FD25H 

P' I,IH~I ONS ,,"i ' f< "iC"~S 1~\'lL,,,nl~~ 
• a,~ I..JIII U'll~SSOT"~R ~'ISt~I'( C" '(0 

FD25HC 

O" ~ E"51a"s ~R E "I j'«:><rJ l' illllt.l\"l tll9 
, a16t..l81 U!' l ESSOT"(R"'SEV[C"I~D 
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Typical Performance at 25°C 

Drive Level: The minimum recom
mended drive level is +20 dBm. This 
level has been eSlablished o n the pre
mise that a lower drive leve l will degrade 
lhe co nversion loss and input VSWA 
over the full temperature and freq uency 
range. 

The maximum recommended d rive level 
is +26 d Bm_ This upper level is recom
mended to avoid excessive input VSWA 
and conversion loss. 

Conversion Loss vs. Input Power 

, .' · , 
~ 1 
~1 • • 
~, 

" u, , 

0 , 
2 

J 
V , 

• , . 1617 18 19 2Q 21 22232.252 • 
INPUT POWER _ ~ ~'" 

Conversion Loss vs. Input Frequency 

, 
0 

, 
2 "'l 
J 

, 
mPllT POWER ' ·21dSm , 

4 S 10 20 50 100 200 SOO!DOO 20004000 
INPUT fREQUENCY - Gil, 

VSWR vs. Frequency 

,~;ooo 
VS\'lR \IS FREQue1ICY. M~I 

Harmonic Suppression vs. Input 
Frequency 
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WJ-FD93/FD93C 
FREQUENCY DOUBLER 
INPUT FREQUENCY 2 TO 9 GHz 
OUTPUT FREQUENCY ~ TO IS GHz 
INPUT DRIVE LEVEL + 12 dBm (nom;nal) 

• LOW VSWR 
• BROAOBAND 
• HERMETICALLY SEALE D 

The W,J·FD93 is a brom.J band microlflilve fr(;(!l.cncy doublur In a hermcticDlly sea le{! 

MINPAC TM. The doubler is desiyned for low conversion luss il l1d rnaxi olurn sup

pression of the fundamental and third harmonics. The FD93 is an economical means 
of ex tend ing lhe local osdllalor frequency range. 

Guaranteed Specifications 1 

Characteristics Min Tvp2 Mox Test Co nditions 

Conv~rsion 10.0 12.0 Fin " 2 104 GHz 
loss (dB) 12.0 14.0 Fin · 4 to 9 GHI. 

Fundamental 
Isolation:l(dBl 19 25 Fin'" 2 to 9 GH7 

Third 
Harmonic 17 25 Fin "'2to6GHz 
Suppression (dBc) 

Input VSWR 1.5-1 F1n =2to 9GHz 

Noun . 
1. Measured In 5O-ohm system wit h fIn al +12 dUm, 

2. TYll icol valu~s ore measured DI 25~C and oro flOt guaranteed. They llll! bned on the averil!ll! 
value measured 01 Ihe $pe<:ilied condilion. 

3. Fu llC.lomental iso13tion is rl!ll! rr~d 10 lhe inpul si!lnol. 

Absolute Maximum Ratings 
Operating Temperature ... .. .............. .. ......... -5l1"C to +100"C 
Storage Temperature .. . . . . ........ .. . -G5"C to +100"C 

Peak Input Power . . . ................. 23 dBm a\ 25"C. 20 dBm 01 \ 100"C 

Weight 

516 

FD93: 12 !.Irams (0.42 0":.) max. 
FD93C.40gra1l1s (1.41 0l.) IIlaX. 

Outline Drawings 

FD93 
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11·I'UCI.S 

OIU"I!;'ONS ~"11I.t ~"OIUiI""llVUIiIlSl 
, 010 I )loIut.llSScr.O;[II"~ !.'to'itO 

FD93C 

, 
". om , 

.. " r "" II ~ «t(6J , 
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Typical Performance at 25°C 

Drive Lovel; 
mended drive 

T he min im um recolll· 
level is +11 dBm. This 

level has been established on the pre· 
mise th<lt a lower drive [cvel will degrade 
the conversion lOSS and input VSWR 
over the fu ll temperature and fraquency 
range. 

The maximum recommended drive level 
is +15 dB In. This upper level is recom· 
mended to avoid excessive inpu t VSWR 
and conversion loss. 

Conversion Loss vs. Inpu t Power 

,,,. 
~11.5 
~ " 
~ 12.00 

~ 12.50 
• 
:: 13.00 • 8 

Il .SO 

14.00 

/ 

/ 
, 7 9 10 11 11 13 14 I" 16 17 

IIJPUT POI'IER-dSm 

Conve rsio n l oss vs. Inllut Frequ ency 

• IIlFllT E' 16 dRm I , . , -
~ IIIPU T • ' 14 dBm , -:{ 

,:::0: ' - " , "", A\ , , 
lY , -

m~lIT · 'I]· dam '-.. ", . , 
I 1r<ftUTt'T8dIBm " " HI 3.0 ~O 50 6.0 )0 U 90 

f R£O UE:ltV tGH.) F,n 

Input/Output Iso lation 

, 
" 

m' • 
, 

" , 
• , 
'" 

:.. . .1.._ ' ~ ''' .. m.~ ',! I I !', .. _"' ,. ';<. IU~U r ~ · 1 8dBm!./\ , .. 
, .... i~' ", .... I .... .-.... 

IIIPU

1

" .14(e"' ...... ' \ , - I~ , "-• 
(PUT i' 12 dr .J 1,\ 
" , . 50 '" ". " .., 

fRECUENCv. Rill 

VSWR vs. Frequency 

Suppression vs. Input Frequency 

,rlrUT j '18dr 

"S'+-'::; XHlPIlT
' · :~tBm '. - ··T:>. 

I f~ _· .... 1-... ,k, 
.... '\ 

IUFUr - f! ~ldllm / 
lliPUT · .12dllm 

, 
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WJ-FD93H/ FD93HC 
FREQUENCY DOUBLER 
INPUT FREQUENCY 2 TO 9 GHz 
OUTPUT FREQUENCY 4 TO 18 GHz 
INPUT DRIVE LEVEL +19 dBm (nominal) 

• BROADBAND 
• LOW VSWR 
• HERMETICALLY SEALED 

The WJ ·FD93H is a broadband microwave frCQuency doubler in 11 hermet ically sealed 
MINPAC™. The doubler is dasioned for low conversion loss and maximum sup
pression of the fundamental and third harmonics. The F093H is oln economical 
means of extending the local osci l lfllor frequency range. 

Guaranteed Specifications 

Characteristics Min Tvp2 Mox Test Conditions 

Conversion 11.0 12.0 Fin = 2 to 4 GHz 
Loss (dB) 12.0 14.0 Fin = 4 to9GHz 

Fundamental 

Isolatio«ldB) 19 25 Fin "'2to9GHz 

Third 

Harmonic 16 25 Fin'" 2 to6GHz 
Suppression IdBcl 

Input VSW R 1.5: 1 Fin = 2 to 9 GHz 

NQlOs : 

1. Me~~u red in 50-Ohm ~vstem wi th Fin lit .19 dBm. 

2. T'lpleal "olues 8re measured Dt 2S"C aod are nOI guaran teed. Thev IIrll bused on the OVll rage 
va lue measured Gtllle specified condition. 

3. Fund~rnen tal iso lation is referenCed to 'hll input signal. 

Absolute Maximum Ratings 
Operating Temperature . . . ......... ..... ........ . .... _54°C to +l00°C 
Storage Temperature ... ..... .. ... , .. , , . , ' .. . . :, ... ,-65°C to + 100°C 

Peak Input Powe r . , . , . , . , .• , , , . •• ' . , . ' 23 dBrn at 25°C, 20 dBm at 100°C 

Weight 

SIB 

F093H' 12 grams (0.42 ozJ f x. 
F093HC : 40 grarns ( lAl oz,) max, 

Outline Drawings 

F093H 

"" of" 

, ... " 
~&, 

"" 
~i==JF ,.--
"" "" 

OI\\(I,SlQIIS "' Mt IN IIItHES ' M'll'''£1ERSI 
, O\ ~I~U!rlESS01HERM$~SI'EC'''EO 

F093HC 

O,,,u,S!C'$l; ... ME ItI ";C"ESI"'lUV~U$l 

• I"SI.3Il uuUSSOlt<UMSI; SPECIf 'ED 
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Typical Performance at 25°C 

Drive Level: The minimum recom· 
mended drive level is +17 dB m. This 
level has been established on the pre· 
mise that a lower drive level will degrade 
the conversion loss and input VSWA 
over the full temperature and frequencY 
range. 

The maximum recommended d rive level 
is +21 dBm. T his upper lavel ls recorn· 
mended to avoid excessive input VSWA 
and conversion loss. 

Conve rsion Loss VS. LO Orivo Powe r 

• 
" , 
, lO In"'lt 0.0 Gill l-V >1 210 ' nda", 

V • 
, , 

11 13 14 I~ 16 11 18 " 10 11 12 
LO O~IVE POWER· cam 

Conversion Loss vs. Input Frequency 

• 
~ I 
g 
~, 

;; 
~, 

8, 

, 
J/mpUT ~ 

~[~r"'· ~~-. 
,r" '2 1 dBm . -. , .-. 

.;. l\.:"- ' -- ' '~ "-, - ' 
I " , 

'N PUf · · 17~8m ,', 
~ , 

~...I I ~ INPUT - . I5d , 
2.0 3D ~ .Q ~O UI 10 8.0 9.0 

WPUT fAEQUENCY . GHt 

Isolati on vs. Frequency 

, 
r 'NPUI " III dB:" I 

• 
.::;... -, " , 

IUfur'• "~d'," , " -" 
" 
, 

~J • 5 !1?) , 
" , , 

'\, l"'Z~ 
'1~ P1Jt • • "~BmJ r--..' 

,Jpur .. . ,~ dBV 
I 

it" 
~~ ... .. -,/: 

1'\\,> 
, , 

10 3.0 ~ .o ~.o 60 1.0 U 9.0 
FilEDUE NCY. CHI 

VSWA vs. Frequency 

• r UlPUI V V~ ---- -'-.. _ .... .... ,.), -21 dBm " - , . I... ' 

, y. ' 1/ X '\ L U:PUT " \ , .... \'1 " 1'-,.) 
• ~19 dim ' 

I '-
,'~da", 

f\-mPllT . , ,7dOm IUM,~J ! ' , 
1. 2.0 J 0 ~.O !l.D 6.0 1.0 8.0 9.0 

FREOUENCY . GM' 

Suppression vs. Input Frequency ., , , 
520 
~ 
~, , 
• "' " 53 , 
• <' 

• , 

•.. -, 

II1PUl ~ 
.Ud8m 

, 
,', , 
.'\, 
;. 

mJ T. >2!' db. 
I 

IrUiPU1 -1. .. - -;-- ..... 
• .\9dBm 

. ~ .. ~ ~~ . '. ,- "-
, , , 

1'1 INPUt · 
"SdBm 

: . .,. 
• '" 2.0 2.S 3.0 3.5 4.D ~ 5 5.0 55 6.0 

Hl PUT rREO UENC't' · GMI 
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WJ-M1 
DOUBLE-BALANCED MIXER 

~~ } 0.2 TO 500 MHz 

IF DC TO 500 MHz 
LO DRIVE +7 dBm (nom;nal) 

• LOW NOISE FIGURE: 6 dB (TYP, ) 
• HIGH ISOLATION: 50 dB (TYP.I 

Guaranteed Specifications I 

Characterllt ics Min. Tvp,2 M~ •. Tnt COndiliOfU 

sse Conve' lion Lo .. 6.003 6.5 d5 fl,IA.!:"'I' MHl I0 50MH~ 

"0' 
SSB Noilc Figure 

a.5dB fl' fA & 'I 0.2 M~I I to 500 MHl 

1I'1I0lio n2 

tL ilt R 45 09 

} ' L"A ' ',0,2 MH" , 50MII, 

iL al , dO dB 
In at L 50 dS 
fA a \ I 30 OS 

" "' L ilOdS , 
" L 30 OS " 

'L ill A 35d9 

} VA & f, "MH, "roo MH, 

fL 11\ I 25d8 
fR ill L 35d8 
fA ill I 20 dB 

" " L 20 dB 
'f " A 2O"B 

Conve'lioll Compre"ion 0.3 d8 Ifl .. .. 1 dBm 

Conn.llon 
D~nI~",i l izal io n l evel 1 D dB fR2 --1 dBm 

10.0dB !R2 " +10 dBm 

Attonua ta, Insertion Lon 3 dB 1, - 10 rnA fL 11050 MH/_ 
45 dB 1, - OmA fL 0.2 !050 MH~ 

Puhe Modula tor Rha Tima 1.0 n5 Pulse In;:hll J I I 
Pul le Modu la tor Fall T ime 1.0/\5 RF Input alL 

Pullu Modula tor On·Ot! Autio 40 dB 'l 0.2 tv ~O MHI 
30 dB Il 50 to 500 MH, 

NOtes. 
1. Meosu,ed in 0 50-ohrn sy5tem Wilh nomonol LO drove and dowr!collverl~ ' oPI)lIca"oll only. 

,mlcls olllerwl50 SI)ccified. Thc I·flon f'equency ,,,ng~ e>(Wnds \0 DC 10' ph~$ll detection. 
Dulse modul~tlon . or attenuater illlPllC3lions, I·flort VSWA dCOfodcs f,om 0 50·ohm syswm 0\ 
low IF ilc4uencie$. 

2. T YPIcal values lilt! mcasu ' ed at 2S"'C nnd on! no t ijllaranu:ed . They a re b ML'ti on the overage 
"li llie mea~urcd 111 the specified eondit ion . 

Absolute Maximum Ratings 
Operating Temperature 

0.2 to 0.4 MHz ... 

0.4 to 500 1101Hz. 
Storage Temperaturo 
Peak A F Input Power . . _ . 

Peak Input Current at 2S"'C. 

520 

.. ... -20"'C to + 100°C 
. _54°C to +100"'C 

. .. _65°C to +l00°C 
. +17 dBm 

. .. . 50mA DC 

Outline Drawing 

M1 

~ 
,,~ - , 
I 

11 t(I~.t'(IoI -
~" IH...aS 

"" I - nUn -

", 1-- OU9;lr-

j '/A ~'<6 .. ""J ,". 
_ ,v; t. l'C\\U 

'IU~ 

...:u'U,OllUi 

. 11601,"" ~1l 1""V 
1!i"J.( \ 

II "t'$<l~ U~ ... LI"'It~ iLlILL" ' I;1"("P 
• 6' ~' 3111 ~~Ll.SSGT"["."st Vl' C"'tD 

Weight 45 grams (1 ,6 oz.) max, 

Connectors BNC/SMA 
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Typical Performance at 25°C 

Conversion loss 

5 

• , 
, 
• ,II 
, 
- -

' , 
20 2468 10 1214 

I1IPUl fREQUENCY _ MHr 

Conversion Loss vs_ Drive Level: Con
version loss in an SSB system-as a func
tion of drive level (fllevell. with f l and 
fA at approximately 50 MHz and fA 
level at -20 dBrn. 

Conversion loss of the mixer when used 
in SSB system. The frequency ordinate 
refers to the inputs fL and fA with fl 
any frequency less than 500 MHz for 
conversion loss measurements. 

Isolation 

10 100 , .. 
fA£OU[UCY - AlHI 

Level of .he fL Signal at the A-port and 
I-port with respect 10 the avai lable 
power of +7 dBm from a 5O-ohm source 
uscdforfL· 

1 dB Compression Point 'IS. LO 

Two-To ne Suppressio n 'Is. Frequency 

INPUT FREQUENCV . IAN. 

II 
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WJ -M1A 
DOUBLE-BALANCED MIXER 

~~} 3 TO 1000 MHz 

IF DC TO 1000 MHz 
lO DRIVE +7 dBm (nominal) 

• HIGH ISOLATION> 45 dB ITYP.)' 

Guarantee d Specifications i 

Characteristics Min. Max. Tcst Condi tions 

SSB Conversion Loss 7.5dB fL' fA & f, 10 MHz to 100 MHz 
,nd 

SSB Noise Figure l O.OdS f l' fA & f, 3MHzto lOOQMHz 

Mixer Isolat ion 

fL at R 40 clB 

'L at I 40d8 3--100 MHz 

fL at R 30dS 

'L at I 20d8 100-1000 MHz 

Notes: 
1. M~il$U,ed In a 50-ol1m ~\' st em wit h nominal LO dr ive and downconveltll' ~pplicat;on only, 

uo len o lhe/w ise specified. The I·Pon frequ ency r<lnge e" lends 10 OC lor pho:r.e del~clion. 
pulse modulation, o r an enUillOr ~pp l icat ions. I·Po ll VSWR degrade-s Irom a 50.ohm 1Vnem II! 
low IF f.utjuencies. 

2. Typical values a re measured (It 2SoC lind are not guaronleed. Thev Me bascd on Ihe ilvcrllge 
vahll! measured al the specified condition. 

Absolute Maximum Ratings 
Operating Temperature . ...... _ . .. _ . . . .• •• .•••....... _54°C to +100°C 

Storage Temperatu re ........ _ . . . . . . . . . . ..•.. ... .. _65°C to + lOODC 

PeakRFlnputPower . ... .. . ......... . • • .. .. .. ..... +17dBrn 
Peak Input Current 3t 2SoC. . . . . . . . . . . . . . • . . 50 loA DC 

Weight 45 grams !l .6 oz.) max. 

Connectors BNC, SMA 

522 

Outline Orawing 

M,A 

•• 

!,>"'J,--- rl'O:cn 
'1 ·IU.uto 

T m,. 
l-\~~",;"J._-.LL 

t 'll '00 _ -1 
ml~ 

,W:~}:JI,",,-
111.1:0 

"' ..... ,,' '''' ,CI,.l 
l~n ... ~ .. ""'~ 
Ill""'}> 

Oo,,'·a.oJ'f5~t ·tU .. o-'I ~\UlLL .... lUItSj 
'OJI~~""~(li>'.I1"l~ ... ~ t;lt:O'·lO 

Typical Pedormance at 25°C 

Two-Tone Suppression vs. Drive Level 
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WJ -M1A-11 
DOUBLE-BALANCED MIXER 

~~} 3 TO 1200 MHz 

IF DC TO 1200 MHz 
LO DRIVE +7 dBm (nominal) 

• HIGH ISOLATION: > 45 dB ITVP.)' 

Guaranteed Specifications I 

Characteristics Min. Max. 

SSB Conversion Loss 7.5d8 

'"" SSB Noise Figure 10.0 dB 

Isolation 
fL at R 40 dB 
f L at I 40 dB 

fL at R 30 dB 
f L at I 20dB 

NOles . 

Test Conditions 

fl ' fR& f l lO MH1. to 100 MHz 

fL ' fA & f l 3 MHz to 1200 MHz 

3-100 MHz 

100-1000 MHz 

1. Measured in a 50 .ohm system wi th nominal LO d rive and downconven er appliC3tiOn o nlv. 
unless othe rwise specifi ed . The I·Po rt fr l!quency rang!! oXI(lnds 10 DC lor phO$I! tll/t l!ct ion, 
puJ ~e modulat ion, o r ll tl e nUB10 r applico tions, I·Pon VSWR dcgrlldes from a 50-ohm system 111 
low IF frequ encies. 

2: Typical va lues orl! measured at 25°C and ore nOl guaranteed. Thev are based on the overage 
va lue measu red lit t lla speciiied condition. 

Absolute Maximum Ratings 
Storage Temperature . . . . . . .... . . . •. . .• . . • •• .. .. . - 65"C to+l00"C 
Operating Temperature . . .... . . . .. ... . • . . ... . . • • . . . .. -54"C to+ l 00"C 
Peak RF Input Power . . .. ... . . • . . .. .... .. .. . •... . .. . .. ... +17 dBm 
Peak Input Current at 25~ C. . . . . . . . . .. • • . 50 rnA DC 

Weight 45 grams {1.6 oz.) max . 

Outline Drawings 

M1A-11 

-i",L '"' l,u'"'I---'''''' 

~ •• 
,~ 

16'.~ 

----, ~-----I r- '117.0 

!III,O("~Q"~ ~~. '" ,,;(Hl$IV!~~,,,nlll$l 
, O'~13I!l '~~USS(fnf!.~M1[ PlQf,rO II 
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WJ-M1G 
DOUBL E-BALANCED MIXER 

~~} 1.0 TO 4.2 GHz 

IF DC TO 1 GHz 
LO DRIVE +7 dBm (nominal) 

• HIGH ISOLATION : > 40 dB (TVP.)' 
• LOW NOISE FIGUR E: 5.3 dB (TVP.)' 

Guaranteed Specifications' 

Characterist ics Min. Max. 

SSB Conversion Loss 7.5dS 

'"" SSB Noise Figure 8.5 dB 

Isolation 

fL at R 30 clB 
fLat I 20clB 

NOll'S : 

Test Condi tions 

fL&iR 1.510 4.2GHz 
f l 0.01 to 1 GHz 

fL & fA 1.0 10 1.5 GHz 
T1 '0 10500MHz 

f l 1.0 to 4. 2 GHl 

1. Measured In II 50·ohm system wllh nominal LO ddve lind downconverte r app iJca tion only, 
un l~ olhcf1.'Visll specified. The I·Port frequency tango e>elentls \0 DC lor phase dllicc ilon, 
pulse modulolion. or ane f1 UOlO r npnlic:uions, I·Po rt VSWA dcUr.tdes from a 50-ohm system ill 
low IF I rllQucncilrS. 

2. T yplcal va lues ura measured a l 25°C and a re not gLlo mn1Ce<.l. They are based on the average 
value measured III Ihe specifi ed condition. 

Absolute Maximum Ratings 
Storage Tempera ture. . . _ .......•. • _ . •• . _ . . _65°C to + JOO°C 

Operating Temperature . .. .... .... .. . .. • •. . .... .. . . .. -5t\~C to + lOOce 
Peak RF Input Powe r . . . .. . . . . .. . . . . . .. . . •. ...... .. +17 d8m 

Peak Input Current at 25°C .. . .. 50 rnA DC 

Weight 31 grams (1.1 0 2.) max. 
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Outline Drawing 

M 1G 

OIM, M lc·r; .... E '" ll>CHf~ lUll Ll ..... , E"'l 
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Typical Performance at 25°C 

Conversion Loss 

V 
:,/ 

1/ 

I 

10 
·4 .2 10 12 14 

DRIVE UVEL . dam 

Conversion Loss vs. LO Drive Level: 
The minimum recommended drive level 
is +4 dBm. The maximum recommended 
drive level is +13 dBm. 

rffffl f¥H 
1.0 U 1.1 l.l 1.6 10 I.'. ].8 4.2 

fA fRlQU[/(CY • CHI 

Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi
nate refers to the R·port (fR) with fl at 
100 MHz and 800 MHz. Data plotted 
with an fL level of +7 dBm. 

Isolation 

~r--r--r--r--r--r--r--r-' 
f, .1 i1dla 

~~-~-,-

~ ! 

f' 
~~ ____ ~-L~~ __ ~~~~ 

1.0 U 1.8 1S U 

Isolation vs. Frequency: Level of the fL 
signal fed through to the R- and I-ports 
with respect to the level of the fL signal 
at the L-port. 

VSWR 

i:~ t;j 
\.0 I. 1.1 1.2 2.6 1.0 U 1.1 U 

fWlUUlCY • CII! 

lr--r--r--.--.--~--~~~ 
'to 4'.OCKlItt7cE1m 

Of)~' t --t-----
~ 1 

~~--~--~--~~--~~~ 
1.0 I. 1.1 /./ /.. 1.0 I.' II 4/ 

U£OlVlCY • Q11 

1.1 n 2.' 1.0 1.4 ].8 U 
fRlQI£'CY • GH, 

VSWR vs. Frequency: VSWR of the l
and R-ports in a 50-ohm system. Some 
variation in the R-port VSWR will 
occur as a function of the L-port fre
quency as shown above. Curves for R
port VSWR are plotted for L~port fre
quencies of 2 GHz and 4 GHz. For the 
best R-port VSWR. the fL frequency 
should be greater than the input fre
quency at the R-port. A plot of I-port 
VSWR is also shown with fRat 2 GHz 
and f L greater than f R' 
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WJ-M1H 
DOUBLE-BALANCED MIXER 

~~} 1.B TO 6.2 GHz 

IF DCT02GHz 
LO DRIVE +7 dUm (nominal) 

• HIGH ISOLATION ' > 35 dB (TYP.I' 

Guaranteed Specifications. 

Characterist ics Min. Max. 

Conversion l oss 7.0 dS 
"d 

Noise Fixtu re 

a.DdS 
9 .0dS 

Isolat ion 

fL at A 25 dB 
fLat A 15dB 
fL at R 20dB 
fL at I 15dB 

Mixer Compression 1.OdS 

1.0 dB 

NOles; 

Test Conditions 

' L& fR ' ·8 to 4.2GHz 
'10.0 1 to 2 GHz 

fL & fA 4.2 to 6.2 GHz 
' l ' Oto500MHz 
I J 500 MHz 10 2 GHz' 

f L 1.8 to 4.2 GHz 

fL 4.2 10 6.2 GHz 

fA :-2dBrn 
fL at +13 dBm 

fR =- -4dBm 
i L m+7 dBm 

I . Mell$ured in II 50-ol1m system with nominal LO dr ive and downconvertar application only. 
unless otherwise specifled. The I·Pon frequency range extends to DC fOI phose de tect ion, 
pulle moduLation. or attonuotar applicationl , ' ·Port VSWA degllldcs Irom a SO-ohm Wstem II I 
low IF frequ encios. 

2. Tvpical vijll.les Bre measured at 2SQC and ate not guallinlecd. Thev IIrc bused on the average 
value measured at the specif ied condition. 

Absolute Maximum Ratings 
Operating Temperature .. . . . .. . . 

Storage Temperature . .. . 

Peak RF Input Power . . .. . . .. . 
PeQk Input Cu rrent at 2S"'C .. 

Weight 3 1 grams (1.1 oz,) mHX. 
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. .. .. .. . .. •• .• . . . . . -501
Q
C to +100°C 

. . . . . •.. . . • . . . . .... _65°C to +tOO°C 
. .. . . . . . . . .. . +17 dBm 

. .. . ........ 50 rnA DC 

OutJine Drawing 

M1H 
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Typical Performance at 25°C 

Conversion loss 

.-
V 

I 
V 

J 
10 

·4 ·2 0 10 12 14 

DRM l!V£l' ~8m 

Conversion Loss vs. Drive Level: Con
version loss in an SSB system is a func
tion of drive level {fL with fL and fR at 
approximately 3 G~z and fA level at 
-6dBm. 

, 
IF - 1000 MHz 

6:';;;;;;:: 

" /'\ / r--... , 
-.../ IV" 

• 1.1 U U C.O ... s.o 6.6 

fa~CY''"' 

C 
II· IIIIMHz 

'/ i'-. 
" / h 

6 -t-" 1\ , 
\ 

• 1.62.4 U C.O c., H6.C 
fa fll(Ql.(HCY· GIll 

Conversion Loss vs. Input Frequency: 
The frequency ordinate refers to the 
report (fAl with fl at 200 MHz and 
1000 MHz, data plotted with fL at +7 
dBm. 

Isolation 

50 

Fl AT R ~ -.......... ...... 
/ r:=::::: 

i'>... V 
FL"T I f./ 

0 1 1 1 4 5 
FL fREQUIJjCY • GHz 

Isolation vs. Frequency: Level of the fL 
signal fed through to the A- and I-ports 
with respect to the level of the fL signal 
at the L-port. 

VSWR 

~UEftftffi 
Z.O z.c Z.I U '.6 4.0 U U U U 6.0 

IIlI4W1tY-GHz 

1 f\.. Z.OGlll AI ., ..... 
Z I PORI 

,h V- i'-" I\. 
f'. V 

C 

, 
06'160C'160 

11I[Q1IIItV'GIIl 

"_!:~RI I J J 
: I I l"r ...... 1--'" ~ 

6 1\ ./.OCIIz AI.708.. ...... 

1.0 Z.C 1.1 l.Z U 6.0 U ... U $.I 6.0 

IIl(QI.(HCY • '"' 

1 

I 1 :...... 
r-... 

) I I I W 
6 

1\ • f0'"' AI·708 .. I-PORT 

o G.l 0.6 0.6 0.6 1.0 I.Z ... J.6 1.1 1.0 
IIl(QI.(HCY • CIIz 

VSWR vs. Frequency: VSWA ofthe L-
1- and A-ports in a 50-ohm system. 
Some variation in the A-port VSWA will 
occur as a function of the L-port fre
quency as shown above. Curves for A
port VSWA are plotted for L-port fre
quencies of 2 GHz and 4 GHz. A plot 

at 4 GHz. • 
of I-port VSWA is also shown with fL II 
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WJ -M1J 
DOUBLE-BALANCED MIXER 

~~} 300 TO 2000 MHz 

IF DC TO 1000 MHz 
LO DRIVE +7 dBm (nominal) 

• HIGH ISOLATION: >50 dB (TYP.) 

Guaranteed Spe cifications l 

Characteristics Min. Typ.2 Max. 

sse Conversion loss 

"d 6.0dB 7.5 d8 
SSB Noise Figure 6.5 dB a.OdS 

a.OdS 9.0 dB 

a.OdS 9.OdS 
9.5dB IO.OdS 

Isolation 
l to R 40 dB 45dB 
l to [ 25dB 35 ciS 
l to R 35dB 40 cl8 
l to [ 20dS 30 dB 

Conversion Compression 1.0 dB 

Densensitization l evel I.OdS 

, 
NOles . 

Test Conditions 

fL & fR = 1000 to 1700 MHz 
fl '" 10 to 500 MHz 
f l =500to lOOOMHz 

fL & fA = GOO to 2000 MHz 
II = 10 to 1000 MHz 

'L & fA =300 to 2000 MHz 
11;- 10 to 450 MHz 
II = 450 to 1000 MH7. 

fL'" 300 to 1000 MHz 

fL'" 1000 to 2000 MHz 

fR level = 0 dBrn 

fR21evei = -2 darn 

1. Measured in 0 50-ohm svn em , .. llh nomlnol LO dr ive and do .... ntonVl!rter opplicu (ion onlv. 
un rest. o lhe ........ ise specillcd . T he I.Pon frequency range extends to DC fo r pha5C detect ion. 
pul,e modulation. or allenu3tor applications. I,PolI VSWR degriKIH from a 50·ohm system 31 
low IF frl!qu ~ncie$. 

2. Typical va lullS ilrQ mensurud ot 2SoC and a rl! nOI (luomnteed. They ale Ul15Cd on the nvCIn<J1! 
va lue measured ot thl! speci fi ed condi t ion. 

Absolute Maximum Ratings 
Storage Temperature .. . .. ... . .. . . ......... _65°C to+10o°C 
Operating Temperature. . . . . . . . . .... .. .. . _54°C to + 100°C 
Peak RF Input Power . . . . .. -+:26 dBrn at 25"C. denlle 10 +17 dB m at lOOoe 

Peak Input Currcnt at 2SoC. . . . . . . . . . . . .. ....... 50 mA DC 

Weight 31 grams (1.1 az.) max. 
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Typical Performance at 25°C 

Conversion Loss 

6 as ... 
I 

~ 1 
....0 

~ 8 
~ 
~ 9 
z 
C) 

U,O 

FR " !loo MHz --FL -1150 MHz i-'" 
Flu 25OMH~ ~ 

i.oo' 

V 
, 

V 

o I 2 3 4 5 6 1 8 9 10 II 12 13 14 15 16 

DRIVE LEVEL-dBm 

Conversion Loss vs. LO Drive Level: 
The minimum recommended drive level 
is +4 dBm. A lower drive level will de
grade 'the conversion loss and noise 
figure over the full temperature and 
frequency range. Operation at +4 dBm 
is recommended to reduce the level of 
the intermodulation products in the last 
two rows of the intermodulation chart. 
It will also minimize the output noise 
below 2 kHz. 

The maximum recommended drive level 
is +13 dBm. A higher drive level will 
significantly increase the noise figure 
and also degrade isolation. Operation at 
+13 dBm is recommended to achieve 
best two-tone performance and suppres
sion of the intermodulation products in 
the rows above the second row in the 
intermodulation chart. 

... ... 
4 

I 5 
tl 
g6 
z 
C) 

;;;1 
a: ... 
~8 
C) 
u 

9 

A ., 
~ 

"" 
V 

RF FREQUENCY - MHz 

rIFI;SQOMHZ 

~ f\" r---
IL>IR_ 

." j ~--1~ 

'I... " -IF a2QOMHz 
IL>IR 
I I 

IF = 11100 MHz LOjSIDj IL -
'L>'R 

2aD 4110 Gao 800 lOaD 1200 14110 16110 ISaD 20110 
RF FREQUENCY - MHz 

Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in SSB system. The frequency ordinate 
refers to the R-port (fR) with fl at 200, 
500, and ,1000 MHz. Data plotted with 
an f L level of +7 dBm. 

~5 
I 

ll!6 .... 
j§7 
in 
::i8 
> z 
8 9 

- .. .. 

I I 

RF u 1100 MHz'.....J' 

~RF=5 ~MHZ 
... -- -----1-- ~-r'" 

.. 
10 laD 2110 300 400 SaD Gao 700 800 gao laoo 

IF FREQUENCY - GHz 

Conversion Loss vs. " Frequency: Con
version loss of the mixer when used in a 
SSB system. The frequency ordinate re
fers to the I-port when fL is swept from 
510 to 1500 MHz with fR at 500 MHz 
and fL swept from 1110 to 210C MHz 
with fA at 1100 MHz. 

Isolation 

~~~~~+--+--+--+-~~~~ 
~ -r....' ../':'LTORISOlATION 

• so 1--i--4--+--+-<.....1= .... -4--l-4-..d 
!l! 
~ 40 t--+--t--+--t-t--:::n...m..mnm-l 
~ ViL1U ,')UU"UN 

30 

ro~~~~~_~I~~ 
200 (00 60) iOO 1000 1200 IlOO 160) 1800 2000 

Isolation vs. Frequency: Level of the 
fL signal fed through to the R- and 1-
ports with respect to the level of the fL 
signal at the L-port. 

VSWR 

1.0 

2.0 - .... ..;c;, .... ... 
I-P'R) T \ .... '-l-PORT 

Fl = 1.5 GHI R-PORT 

a: 
i!; 3.0 
> 

I ~ .• Fl = 1.0 GHz 
I I 

4.0 

5.0 
.10 1.0 

FREQUENCY - GHz 
10.0 

VSWR vs. Frequency: VSWR of the L-, 
1-, and R-ports in a 50-ohm system with 
fLat +7 dBm. Some variation in the R
port VSWR will occur as a function of 
the L-port frequency. 

Harmonic Intermodulation 

>71 >71 >71 >71 >71 >71 
>71 >71 >71 >71 >71 >71 
>71 >71 >71 >71 >71 >71 
>71 >71 >71 >71 >71 >71 
>71 53 68 56 71 51 
>71 63 67 61 >71 69 

61 50 65 50 67 66 
63 55 64 64 70 66 
28 0 40 12 41 26 
29 0 41 10 42 19 

- 7 43 29 54 30 
3 36 27 54 29 

Harmonic Intermodulation Products: 
Intermodulation signals which result 
from the mixing of mixer generated har
monics of the input signals are shown 
above. Mixing product suppression is 
indicated by the number of dB below 
the desired output level. f R -fL' Pro
ducts are for the difference frequency 
nfL -mfR and mfR -nf~. The perfor
mance was measured With fR at 300 
MHz, -10 dBm, and fL = 299 MHz, +7 
dBm for light area, +13 dBm for shaded 
area . 
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WJ-M1K 
DOUBLE-BALANCED MIXER 

~~} I.O TO 4.0 GHz 

IF DC TO 1000 MHz 
LO DRIVE +20 dBm (nominal) 

• HIGH INTERCEPT PO INT: +28 dBm ITYP.)' 

Guaranteed Specificationsl 

Characteristics Min. Max. 

SSB Conversion l oss B.OdS 
,"d 

SSB Noise Figure 

9.5 dB 

Conversio n Compression I .OdS 

Isolation 

'L " A 20dB 
fL at I 15dB 
fL at I lOdB 

NOll". 

Test Conditions 

fL 1.2 to 4.0 GHr. 
fA 1.2 to 3.5 GHI. 
II 10 to 500 MHz 

fL> fR 
fL & fA 1.0 to 4.0 GHl 
f l 10 to 1000 MHz 

fL :. +20 dBm 
fR =+13dBm 

f L 1.0 to 4.0 GHz 
fL 2.0 104.0 GHl 
iL 1.0 to 2.0 GHI. 

I . Meesured in a SO-ohm $y~lcm with "!;Imino! LO drive and downcon\'l!t1l!r opplltatlon only. 
un lcu olherw islI Ipec:l fiud, T he ' ·Pon frequency nmge IlK UHld§ \0 DC for pharo deUlclion, 
rlll ise modulolion , or amlnumOt applica tions, I·Porl VSWR dogrlldcs from o SO·Ohm syslom al 
low IF I raquuncies. 

2. Typical v~lue$ nrc fnlmsu rOd at 25°C and are no t ijua'lIntced. They life unsed Oil tho IIVl.lfIlgO 
va lue measured at thll spllcilJed condition. 

Absolute Maximum Ratings 
Storage Temperature .................•........• _ ... -6SoC (o+loo"C 

Operati ng Temperature 

Without Specification Degradation .... .. .•.• ••..• ...... _54°C 10 +8S"C 

With 0.5 dB Noise Figure Degradation .....•. • • _ •• •..... -S4°C to +1oo"C 
Peak AF Input Power ........... _ ....... .... ....... +26 dBrn. at 25°C 

Weight 33 grams (1.164 oz.l max. 
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Typical Performance at 25"C 

Conversion l oss 

> 

• , V 
.V 
, 

" . 
~ u u ~ u ~ n ~ 

DRl lttMl - ca .. 

Conversion Loss vs. LO Drive Power : 
The minimum recommended drive level 
is +16 dBm. The max imum recom
mended drive level is +23 dSm. 

. . > 

'f- -, 
• 
• ,. to L. LI Ll L6 LO L ~ 1. ~I ~. 

I~ Il!IotlllCY - GIl.! 

Conversion Loss vs. Inpur Frequency: 
Conversion loss of the mixer when used 
in an sse sys tem. The frequency ordi 
nate refers to the A-port (fA) wi th f l at 
500 MHz and fL greater than fRo DoHO 
plotted with an f L level of +20 dSm. 

Isolation 

. 
v 

• 
"I"C: 
» 

• 
" 
• 

I 

t ~~I~~Il~ 
I I , , 

II 
t 10 I IIS{)(J.IICN 

I 
Ilt LO tl U H U LC U La U ~ • 

't rJ,IQU!~t'r • 1;/1.1 

Isolarion vs. Frequency: Level of the f L 
signal fed through to the A- and J·pons 
with respect to the level of the f L signal 
at the L·pon. 

Two-Tone lntermod ulation 

Typical Two· Tone Imermodulution 
Perfof/lumce: f l '" 500 MHz, fR '" 2.5 
GHz± lMHz, fL >rR.fL = 3.0GHz at 
+20 d8 rn . fA at - 10 dBm vertical scale 
10 dB/em. 
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WJ -M1P 
DOUBLE·BALANCED MIXER 

~~} 0.5 TO 4.0 GHz 

IF 5 MHz TO 3.0 GHz 
LO DRIVE +15 dBm (nominal) 

• HIGH INTERCEPT POINT +25 dBm ITYP.)' 
• BROADBAND 

Guaranteed Specifications I 

Characteristics Min. Max. 

SSB Conversion Loss 

"d 9.5 dB 
SSB Noise Figure 10.0 d8 

12.0 dB 

150la lion 

' L al A 20d8 

fL a t I 20d8 

NOles: 

Test Conditions 

f L &fR O.5to l GHz 
I t 5 to 500 MHz 

f L & fR 2 to 4 GHz 
f
t 

O.005 to 2 GHz 

fL &fR O.5t0 4GHz 
f l 0.005 to 3 GHz 

fL 0.510 4 GHz 

I. Measured in ~ 50·ohm SY$lem with nomir>al LO d r i~'c and do,'mcoMt'(ICr opplicalion onl '{. 
lln lc~~ o thc ... ·,;$C ~peciticd. 

2. TYlliC:1I1 valu!:s alc mca~ured a l 25°C and afC not !Iu:H;lnwcd. Thev arc b;1scd on Ih l! aver(IIJ 1! 
value mC:lsumd ollhe specified condllion. 

Absolute Maximum Ratings 
Oporming Temperature . .. . 

Storage Temperature .. 

Peak RF Input Power .. 

Peak Input Current at +25°C . . . 

. • • . . . . . .. _54°C to +85°C 

. • . , ......•. , .. _65°C to +100"C 

, . , .....• , ... . .. . • ... , .. +27 dBrn AMS 

..... .. , • • .•• .• . , • ...... , .10D mADC 

Weight 31 yrams (1.1 oz .) max, 
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Typical Performance at 25°C 

Conversion Loss 

li_ 
.04 .S 1.0 1.5 2.0 2.5 J.O J.5 4.0 4.S 

FR£QWCV • CHI 

Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi
nate refers to the R-port (fR) with fl 
at 150 MHz. Data plotted with f L of 
+15 dBm. 

Isolation 

10 

620 
530 
~c 
~so 

60 
ro 

I 
" I ;-l·R 
....... ~.:U 
~ .... 

,.j../' 

I 
I 

~ 
_. 

~ 

~ .,::;;:--- --
._-

.04 .S 1.0 1.5 2.0 2.S 3.0 l.5 U 
FR£QIJUICV • CHI 

Isolation vs. Frequency: Level of the 
f L signal fed through to the R· and 1-
ports with respect to the level of the f L 
signal at the L-port. 
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WJ-M2A/M2I"'\v 
DOUBLE·BALANCED MIXER 

~~} 10 TO 1500 MHz 

IF DC TO 800 MHz 
LO DRIVE +7 dBm (nominal) 

• HIGH ISOLATI ON: 35 dB (TVP.J ' 

Guaranteed Specifications I 

Ch~TaCleriSl iC$ Min. Max . 

sse Conversion loss 7,2 dB 

"d 
SSB Noise Figure 

B.2dS 

9.Od S 

Isolat ion 

IL at R 35dB 
' L il t 1 30 dB 

' L ill A 2B dB 
'L a t I 20dB 

'l at A 25d8 
'L at I 18 dB 

Conversion Compr~nion 1.0 dS 

Desensitization LeY!!! 10 dB 

Third Order 1.'lIerecPl Poinl +1208m 
ITvp Only,:l 

Nows . 

Ten Condition ~ 

fR 20 \0 600 MHI. 
'll Oto BOOMHz 
' l ito 200 MHz 

'1'1 10 to 1500 MHz 
fL 10to l 500MHI. 

' I 1 lo200MHI 

' I I {oBOOMHz 

f L 10 \0 500 Ivl H~ 

'l 500 to 1200 MH7 

IL 1200to lSODMH, 

fR LeWJI = 0 dBm 

fR2 level" -2 dBrn 

'L - +7 dBm 

1. Measured In II 50-ohm sysmm with nominal LO dr ive and downconvertm al'lpli cll1 ion only. 
unless o the rwhe specified. Tho I-PorI frequency lang!! 1! )C\ends to DC for phll$e dClcclior, . 
pulse modu l ~ lion . or Gllenu3tor ~pplitut ions . l.pon VSWR degrades Irom II 5O-ol1m sys tem al 
low IF h equt ncies. 

2. Typical \I~l u es li re measured a l 25"e .m d are no t guoramet!d. They are based on the liver a!!\! 
value measured OI l the specified condilion. 

Absolute Maximum Ratings 
Operating Temperature'" 

10 t020 MHz . .. .. . . 
20 to 1500 MHz. 

Storage Temperatu re . 

. _20D C (o+100°C 

.-54"Cto +1 00"C 
. . . _65°C to+100oC 

Peak Input Power .... . 
Peak Input Current at 2S" C. 

. +23 dBm at 25° C. derate to +17 dam at l OOoe 
. .... . . ... 50 rnA DC 

• For the SMA connector plIcitage gpOfiltlgn w ithin a" to sooe temperature ran uc Is 
recommended . 

Weight M2A : 2 grams (0.07 07..) max. 
M2AC: 22 grams (0.78 oz.) max. 
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M2. 

"' '''[ '$C.·A API,·, ".tHI, ~ I..,' LU"L 11)1.$1 
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Typical Performance at 25°C 

Conversion Loss 

• • , 
• ./ • 
• , 

r •• I[Il) A1il 
It·a'\l~'tII 
II'~"" 

• 

-

• " " " 

Conversion Loss VS'. LO Drive Level: 
The minimum recommended drive level 
is +7 dBm. The maximum recom· 
mended drive level is +13 dBm. 

I~J 1111 Pt II TIl 
fir ' 'lO' f.r · ?C/olIt! 

~o··'d .. 
.'~I··~U" 

If IIIIOI.lJ;tll • A'tII 

Conversion Loss vs. Input Frequency: 
Convcrsion loss of the mixer when used 
in an SSB system. The freq uency ord i· 
nate (cfers to the R·pOrt (f A) with II of 
20 MHz. Data plotted with an f L level 
of +7 dam. 

.. - - -,--,--,--- ,---, 

IIIMOUl'l(;Y' rItIf 

Conversion Loss vs. ',Frequency: Con· 
version Joss of the mixer when used in ;) 
sse system. The frequency ordinote 
refers to the I-pan If l) with fR at 1000 
MHz and fl swept from 1000 to 1800 
MHz. 

Conversion Loss 

-. • , 
• 
• 

" • 
'" 

-::::::: 

r~ta\C1C'I AWII 

'to .J;:J)H1I:Ai ·I Q ... 

~If' ·rn(l" 

COil version Loss in Up Conversion 
Mode: The frequency coordinate refers 
10 the frequencies fed in to the I-port at 
-10 dBm. The LO frequency is 1000 
MHz at +7 dBm input level. The output 
signal is at R·pon. 

Isolation 

• 

" •• '. ~. 
~. 
<, 

• 

b,.. - .L f--, , , , 
- 14- r= H _ 

g lUI II}J I.:Il !o) 1!I.ll 1100 I'::» IIOll litO xw 
!llroUf~C¥ ' \ '111 

Isolation vs. Frequency: Level of the fL 
Signal fed through to the R· and !·ports 
with respect to the level of the fL signal 
at the L-port. 

Harmonic Intcrmodulat ion 

MlA MIXER HARMONIC IHTERMOOULATIOH 

3 

• 
3 

_'101 -·e: >H 
,~ ." "6: 

,,, 
" ~ .. • • 
" " ~ " > .: 

" 0 ~ " " " ~ " o 3 • 
HarmOlllt. cl f,o 
.~ ..... 0' .. .. T StlOU,,,,, »C ....... AUPl:CllVn Y. 

MlA HARMONICS OF F. 

,. .. 
SUPPRESSION 

"., " " 00 • 
'" " .. " ,. • 

T~ST COMlIIlO'."! 

.0 ~,,~l. ,s 1000 ',Uti AI _1"~ 
IF5' t:;N'l 'SlW '"'' '' - '~"!I'~ 
m ....... S<Ci>' '''- "00"" ~ !'OSl ! t!I SET 
os 'V("IJ<Ct >-ND "5 """ 
...o--.:ttstlAl"4O<V, 

* ,,, .. 
, 

VSWR 

M2A L-Port VSW R 10.1·1 .5 GHz ) 

M2A R·Port VSW R 10.1-1.5 G Hz) 

M2A I·Porl VSWR (0.1-0.8 GHzl 

Reflection Coefficient vs. Frequency: 
Reflection coefiicicm of the L·, I· and 
A-pons in a 50-ohm system with fLa t 
+7 dBm. R- and I-port reflection caoti i
dent is plotted for fLat 1.0 GH;:. 
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WJ-M2B/M2BC 
DOUBLE-BALANCED MIXER 

~~ } 10 TO 1600 MHz 

IF DC TO 800 MHz 
LO DRIVE +7 dBm (nominal) 

• HIGH ISOLATION: 40 dB ITYP.I 

Guaranteed Specifications I 

Characteristics Min. Typ.2 Max. 

SSB Conversion Loss 
,"d 7.5 dB 

SSB Noise Figure 

8.5d8 

Isolation 

'L at R 40 dB 

'L at I 30 dB 

'L at R 30 dB 

'L at I 20dS 

'L at R 25dB 

' L at I 18 dB 

Conversion Compression 1.0 dB 

Densensitization l evel 

Third Order Intercept +22 dB 
Point 

Notes : 

Test Conditions 

i A 20 to 600 MHz 
fL 10 to 800 MHz 
fl 0.4 to 200 MHz 
fA 10 to 1600 MHz 
fL lOto l 600MHz 
f I 0.4 to 800 MHz 

fL 10 to 700 MHz 

fL 700 to 1200 MHz 

fL 1200 to 1600 MHz 

fR =+7dBm 

i R "'+5dBrn 

iL -= +13 dBI1l 

I. Measured ill II 50-ohm system with nominal LO drive and dOwnconvcrter apilticlllion only, 
unless olher." i~e specified. The , .Port frequency fIIn~e ell u:nd~ to DC for phase detection. 
pulse modulation, or attenuato. applicalions. I·Port VSWR degrad~ from a 50·ohm system 01 
low IF frequencies. 

2. Tvpical values are measured (II 25°C and life nOI gumunlecd. Thev are boled on the averagl! 
the allt!roge valu!! measured al the spt-cllied condilion. 

Absolute Maximum Ratings 
Operating Temperature. . . . . . . . . . . . . . . . . . . . . .... _54° C to +100°C 

Storage Temperature ....... .. ... _ . . . . . _65°C to +lOOoe 
Peak Input Power . . . .... . . . +23 dBm at 25°C, derate to +1 7 dS rn 1000e 

Peak Input Current at 25°C . . . . . . . . . . . . . ..... _ .. . . . . 50 rnA DC 

Weight M2B : 2 Grams Max. (0.07 oz .) 

M2BC: 20.15 Gra ms Max . (0.71 or..) 
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Outline Drawings 

M2BC 

M2B 

I)luU.~O"S ;.H III Il,C"u ,"" U \'{ rr ~ ... 
• I" ~ I:III U"L£~ Dl"r~I>'Sl VtCl"lD 

,,0 >otl 

..·.f." 
C '~·Ol:.lu.s ~~~ , •• • ~c><r$I "rLL "" '1"-11 
'001010 '" ""LE,," DT."-",", ,~r go(to ' it o 
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Typical Perfonnance at 25° C 

Conversion Loss 

• ' R • 1\o;J 'W" "'I~~ ", 

" . llllllJill , 
I, ·111 .... " V 

• • II • 
, 

" 
" I 

" " " 
, 

" • 
DRI~1l1'ln .~ .. 

Conllcnion Loss 115. LO Drillc Lellc/: 
The minimum recommended drive 'Ievel 
is +11 d8rn. The max imum recom· 
mended drive level is +17 d8m. 

• , 
• 
, 

• 

I I I I 
r , 

I ' ,0>'11 ::: :e:::-'~.·1(I) ,"': II · I~I!II" ~ 1 
' UI '!~IIN1,,,,'1(I)QI:" ' Il"" 

O IOlOUllltllUlIll)f(J}UOl 

',''.t~ 1.1m:.,. Wo, 

Conversion Loss vs. f, Frequency: Con· 
version loss of the mixer when used in 
an sse system. The frequency ord ina te 
refers to the I·pon (f

J
) with f8 at 500 

MHz and fL from 501 to 1500 MHz. 

• · § • < , 
e 

, 
flO ' '11 oS", 

• 
"">:'·'1 HiHI 'V 'to>'Rr 
, 'u . '~I " ID' MIN'I .. llJl~ll 

f", IRlO~li.r.cy ' ~Jl' 

> 
V\ 

Convcrsion Loss vs. Input Frcqucncy: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi
nate refers to the A ·port ( fA) with f I 
cq uol to 30 MHz. Data plottcd with f L 
level of + 13 d8m. 

1501:uion 

• 
~LJ 

> • .. <j 

~~ 1-, >, 
I==-t--~. 

. , 
P1,l) • · Il <t_ ' 

l'lo 2Ol.l(O 0(1) >ClJ 1;0) 11OO · ll:lllo.ll ~l'JJ) 
1~!OJII"cr ',w 

Iso/a tion vs. Frequency: Level of the f L 
signal fed through to the A- and I·pons 
with respect to the level of the fL signal 
at the L·pon. 

VSWR 

L' Port (0.1 -1.5 GHzl 

I-Port (0. ' ·0.8 GHz) 

VSWR 

R·Port (0.1-1 .5 GHzl 

Reflection Coefficienr VS. Frequency: 
Reflection coefficient of the L-, I· and 
A-ports in a 5O·ohm system with fL. at 
+13 dBm. R· and I-pon reflecti on 
coefficient is plotted for L at 1.0 GHz. 

Two-Tone Imermodulation Performance 

f AI: 1 '" 500 MHz fAF2 = 505 MHz 

PRF1 '" PAF2 '" -5 dBm 

I LO =1 15DMHz PLo "'+13dBm 

I I = 6111 MHz @ 10 d8/div. 

Two-Tone /mcrmoc/ultJtion Perfor· 
mtJllce: The photO displays typical re
lative suppression of 3rd order two· tone 
measurement, with PFRl eq ual to 
PF R2 at -5 dBm. 
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WJ-M2E/ M2EC 
DOUBLE-BALAl\'CED MIXER 

~~} 10 TO 1000 MHz 

IF DC TO 600 MHz 
LO DRIVE +20 dBm (nominal) 

• HIGH INTERCEPT POINT : +30 dBm (TVP.)2 
• HERMETICALL V SEALED 

Guaranteed Specifications · 

Charactc! ristics Min. Max. 

sse Conversion Loss 
.nd 7.5d8 

SSB Noise Figure 

9.0 d8 

9.5dB 

ID.OdS 

Isolation 

fLat R 35d6 
fL at I 35d6 

fL at R 25dB 
fL at I 25dB 

fL at R 1e dB 
fLat I 14 dB 

fR at I 12dB 

Conversion Compross ion 1.0 dB 

Densensitization 1.0 dB 

Notes . 

Test Condit ions 

fA 10 to JOO MHz 
fL 10 to 300 MHz 
f i lOto200MHz 

f l 1 to 600 MHz 

fA 10 to 1000 MHz 
fL 10 to 1000 MHz 
fL 2 to 200 MHz 

f l 1 to 500 MHz 

fL 10 to 100 MHz 

fL 100 to 400 MHz 

fL 400 to 1000 MHz 

fR 10 to 1000 MHz 

fR '" +20 dBm 
fL =+25 dBm 

fR2 "'+18dBm 
fL =+25dBm 

\. Mea~u red in II 50·ohm sys tem with nOllllnol LO drive and downco,wertcr application only. 
un less othe"",111) specified. The , ·Port 1re<!lleney range e:uand~ 10 DC for phase detec tion. 
pulse modulation , or atlenua tor BppnCll1lon~. I·Port VSWR dejJrooes from a SO·ohm wsWtn at 
low IF frequendus. 

2. T ypical volues oro m~aJ;u red a t 2ScC (Inti life no! guaranteed. Ti,ey lire based on Ihe IIvC tIlU ~ 
value measured DI thu lpccifi cd condition. 

Absolute Maximum Ratings 
Operating Temperature· ..... ' .. ' . , ..• ' ••. . .. , ....... _54°C to +1CXtC 
Storage Temperature , . . . . . .... , . . . . .... ' , . _65°C to +l00°C 
Peak R F Input Power at +8SoC ..... ' . . . . . . . ,27 dBm RMS, 30 dSm Peak 

Peak Input Current at 2SoC .... , . . . . ... , . . . . , .100 mA DC 
" For the SMA connector package operation within a., to 50

0
e ternperature range is 

recommended. 

Weight M2E: 2 grams (0.07 oz .) max . 

M2EC: 22 grams (0.7S 07..1 l11ax, 
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Outline Drawings 

M2 E 

M2EC 

! 

D"!U"II)/;S M~'" mO:;"fS 1' .. '....,.\.HtflSl 
,.\1.0 (.2!.I "MUI 01"r"IIJ!.{ 51'1:01 'til 

OII.l L ~IQI.~ ... ~( , .. I>ICHtS '''Ill'''ll llISI 
~ <l'n. 1~1 UNL[~$OIHn\ .. " S"[ClflEIJ 
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Typica l Performance at 25"C 

MtXUlWHIl'E , , , 
! sou~a 

t t " 
' R ~0l.I1!(( 

"" ' 0 
~I. IIW ~ 1'·' ~ ~ 

Mixor Test Circuit: When terminated as 
shown, the mixer impedance at the R· 
and I-ports is 50 ohms. The impedance 
at the L·port is nonli nea r and is a func· 
tion of the fL level. For most appl ica
tions, the fl leve l should be as shown. 
TI, is is equivalon t to delivering 100 
milliwat lS t+20 dBm) into a 50 ohm 
load. The fA level should be below 39.8 
milliwatts (+ 16 dSm) in order to avoid 
conversion compression with fL a t 
+20 dSm. 

Convelsio n Loss vs. LO Drive 

1]1111111: ill 
I I , to !! 11 IJ II II I. If II I' 211 1111 lJ 

tOCII I\1· ca ... 

tl O' "'loW 
tRI • JOO 10'.111 • - I04Um 

Drive Levol: The minimum recom· 
mended drive level is +17 dSrn. The 
max imum recommended drive level Is 
+27 dBm_ 

Conversion loss vs. Frequ ency 

IIO""MI 
PIO ' ·;>CIa" 
'R ,-· ID<I", 

'n . l imn" I M~' ,Od JOOIo'Ji. 

ti!~1 J ... ED.I I ~ l~",.~ 
'IO> ' RF 
'10' · ,0 41 .. 
'HI ' 100 IiH, '·10 ~B<o 

II rRI OOI.rlt~ · MH. 

Isolation 

IR{l)I.IIIO ' M", 

fiG - lI11Mi1I " iOc~ 

V SWR 

_L - t POIII 
> 

~ ' .> 
-..... ..... ~ POll! 

~: 
. -. . - . 

" m @ 

PRI -"1/ - -IDC '''' 

Pto' ·?!I 4Im 

110 • lOOlMHt 

~ '" IRiWlltl ' ",", 

II 

t POilI 

--_ . 
,m ~ 
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Typical Two-Tone Intennodulation Performance at 25°C 

Definition: In a mixer npplicat ion where 
the inpu t must be wid~band two signals 
f fR, and fR2) may mix wi th the local 
oscillator signal (f L ) to produce in-band, 
two-tone third-order intermodulat ion 
products [(2 fR2 - fA') ± fLl. 

Two-Tone Suppression ¥s . Input Level : 
With each dB decreaso in input level , 
the 3rd order produc t is decreased an 
additional 2 dB, As shown, the WJ-M2E 
will reduce third·order products typi
cally 68 dB with both input signals at 0 
dBm and 88 dB with both input signals 
at - 10 dBm. The input intercept point 
for the WJ·M2E is +34 dBm. Th is is 
about 24 dB higher than the intercept 
poin t for a Standard low· level double
balanced mixer. The I dB compression 
level is typically +2 1.5 dBrn as shown 
by the graph. This y ields a dynamic 
range in a 1 MHz bandwidth o f + 126 
dB using the fo llowing relationship: 
Dynamic Range '" Pinput - (- I ll dBm/ 
MHz + B + NF) where; Pinput is the 
input level for I dB compression. B is 
the bandwidth relat ive to 1 MHz in dB 
and NF is the noise figure. 

The spurious f ree dynamic range is 
given as follows: 

Spur free dynamic ran!)C '" 2/3 (I.P. 
- (-Ill dB rn/MHz + B + NFJ 
DRspur free = 2/3 (34 + 111 - 6.5) = 
92.3 dB in a 1 MHz bandwidth. 

This performance represents the 
highest dynamic ran!IC achieved using 
passive components In an ul tra small 
TO·8 package. The spectrum analyzer 
phOtos of Fig. 1 compare the M2E to 
the M9D mixcr vi ilh the La drive of 

540 

each mixer at +23 dBm. The M2E pro· 
v ides nearly 70 dBm suppression to the 
th ird order at the 320 MH7. frequenclcs. 

M2E 

1 

M9D 

Ie 

-~ 

~, L I 1- 1 I I I -1::1 

Fig.1 

The M2E is also compared with the pace 
selling WJ·M9E in Fig. 2. Tho M2E pro
vidt.'(1 performance « lunl to the M9E 
with only +25 dBm LO drive compared 
wi th +27 dBm required on the M9E. In 
addition lhe frequency response o f the 
M2E is extended to 1000 MH7. and it 
occupies only 1/10 the volume. 

M2E 

I 

Fig. 2 

M9E 

, 
Fig. 2 lcontinued) 

Third Order Performance When Used 
With LO Drive Amplifier and IF 
Amplifier: The l hird order 1M intercept 
point Is shown plolled in Fig. 3 com· 
pared using the WJ-PA2 as an La drive 
amplifier to a padded LO sou rce from a 
commercial test amplifier. Measured in· 
tercepts as high as +38 dBm v'Iere 
achieved both with and withou t the 
PA2. The WJ. PA2 is a TO·8 Amplifier 
thm provides +25 dBm OlllllUt power 
from 10 to 300 MHz with a nominal 
Oain of 11 dB. The th ird order two-tone 
was equal to or better usin!! lhe PA2 
directly coupled to the LO port as 
compared to driving from a paddl!d 
commercial source. 

Fig. 3 Third-Order Input Intercept 
Point V! . Frequency 
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Typical Two-Tone Intermodulation Performance at 25°C 

The input 1M point was also mea
sured using the A59 on the I F port 
of the M2E and this curve is also plotted 
in Fig. 3. There was a 4 or 5 dB de
crease in 1M point which is attributable 
to the intercept of the A59 being ap
proximately equal to the output inter
cept point of the M2E. To minimize 
the reduction there should be at least a 
6 dB intercept margin between the out
put 1M point of one unit to the input 
1M point of one unit to the input point 
of the following unit. 

The third order of the M2E versus 
frequency out to 500 MHz is shown 
plotted in Fig. 4 of three different LO 
drive levels. The curves show that the 
1M point is more constant at the ;l"25 
dBm LO drive level than at lower levels. 
Occasionally a lower level may cause 
better 1M suppression due to phasing 
in the mixer diodes which cause partial 
cancellation. In general, the 1M can be 
expected to vary as a function of LO 
drive about 1 dBm per dB of LO drive. 
This result is plotted in Fig. 5. 

350 400 450 500 
fREQUENCY· Mltl 

Fig. 4 Third.Qrder 1M Point vs. 
Frequency and LO Drive. 

. )1'r----,---,---.,....-------, 

z .)) - -·~--r---I-+---.J 
~ 
§ -1l.1---f.--~ 
~ 
- .zq 

·1l~14--~ll---:2::-0 --2~)---:Z6-,----,lzq 
lO DRI'Il • ~Bm 

Fig. 5 Intercept Point VS. LO Drive 

The output I M point is shown plot
ted in Fig. 6 for the PA driving the LO 
port for +15dBm LO and +10 dBm LO 
levels with the A59 on the I F port. 

lO fREQUEriCY • Rf'JO MItILESS 

Fig. 6 Third-Order Output 1M Point 
VS. Frequency 

The output intercept is also plotted 
in Fig. 7 with an A59 on both the IF 
and A F ports for + 15 dBm and 
+10 dBm to the input of the PA2. 

100 ISO 200 
fREQUENCY' MHz 

POUT' '1~8m 

Fig. 7 Output I ntercept Point vs. 
Frequency 

300 

Single Tone 1M Signal Levels: Inter
modulation signals resulting from the 
mixing of harmonics of the input signals 
are shown in Table 1 below for the 
WJ-M2E and WJ-M9E . 

lO dr"lie ·l!> eSM 
Rf \l9n~1 It,itl .04Bn 

Table 1 

The data for this table was obtained 
using the setup shown in Fig. S where 
the LO port was direct coupled to the 
output of the WJ-PA2 TO-S amplifier. 
Similar performance should be expected 
from other LO drive sources provided 
reasonable match is provided. 

RF 10 ~B PAD 

IOdB PAD 

Fig.S 

Mixing products are indicated by the 
number of dB below the fL ± fR output. 
The typical performance in the table 
was obtained with fR and fL at 300 
and 310 MHz respectively, fL at +25 
dBm, fR at 0 dBm, and all resistive 
terminations. 

For the odd fR and fL products and 
the even fR and fL products the two 
mixers are comparable. For the even 
fL mixing with the odd fR and the odd 
fL mixing with the even fR' the M9E 
typically offers a few dB higher sup
pression. I mproved performance is ob
tained at lower frequencies for the even 
mixing with odd and the even mixing 
with even products. The odd mixing 
with odd are not suppressed because of 
mixer balance and therefore are more 
constant with frequency. 
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WJ-M2G/ M2GC 
DOUBLE-BALANCED MIXER 
LO 
RF 

800 TO 3500 MHz 
1000 TO 2200 MHz 

IF DC TO 1500 MHz 
LO DRIVE +7 dBm (nominal) 

• HIGH ISOLATION : 30 dB ITYP.J' 

Guaranteed Specifications! 

Characteristics Min. 

SSB Conversion Loss 
,nd 

SSB Noise Figure 

Isolation 
fL a t R 25dB 
fL at R 20dS 
fL at R 17 dB 

fL at I 20 dB 

Densensitization Level 

NOles : 

Max , 

8.5 dB 

l.OdS 

Test Conditions 

f L 800 to 3500 MHz 
fA 1000 to 2200 MHz 
f r 10 to 1500 MHz 

f L 800 to 2000 MHz 
fL 2000 to 3000 MHz 
f L 3000 to 3500 MHz 
fL 800 to 3500 MHz 

fR2 Le\'CI '" -2 dBm 

I. Meas"" ed III !I 50-ohm system w' ,h nominal LO dr ,~e and downronV('rte r allil lie-l l;an onlv. 
unles~ otherwise ~ Il eci f ied . The I,Por! IreQuency .ang!: ClI \cnd$ 10 DC fo r ph iiSIl detec tion. 
pulse modul (llion, OJ i1l1cnUillOI i1Pll li cU l ior1S. I,POrt VSWR d~g,adl!$ from a 50-ohm SVSUlm Dt 
low IF fr equencies. 

2. Tvplcal valullS IlID measured ill 25° C and ~re no t guorilnteod. Thel' IIrc bll~ed on thl! overage 
v~ l ue measured at 'h~ speeiliod condi t iOn . 

Absolute Maximum Ratings 
Operating Temperature" . 

Storage Temperatu re . 

Peak A F Input Power . 

Peak Input Current at 2SoC. 

.... _54°C 10 +100o
C 

. -65°Clo+l000C 

. +23 dBrn al 25°C, dera te to +17 dBm at lOOoe 

.50mADC 

'For the SMA connector P&ckaOC ommHion within 0 " 10 soge lemperOlUr C range Is 

recommended. 

Weight 

542 

M2G: 2 grams (0.07 oz.) Illax. 
M2G2: 22 grams (0 .78 oz.1 max. 

Outline Drawings 

M2G 

M2GC 

gl"l~}'OIIS ~~( 1'; ",,",'f..S ",, ~~,..-([n:"" , 
'O~'O (0 ~ y "lESS OTt •• If."Si. ?1(J~I[to 

O'\\(·:~,o,;S .. Ill , '/ , ~C" ' 5 \ ""ll ''J(:r~S' . Q'~' lJ' ... ·' lH50l+lr~ .. I~1 5>l.t:l', [ O 
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Typical Performance at 25°C 

Conversion Loss 

Hf I1111111111 
§IOI 2 3 4 S 6 I 8 9 10 II 12 n 

fRf' 250lAIHt 
ILO'NmMHz 
llf'@MHz 

lO DAlY( • dBm 

Conversion Loss lIS. Drive Level: The 
minimum recommended drive level is 
+7 dBm. The maximum recom
mended drive level is +\3 dBm. 

PLO' '1<1l1" 
PRf' ·IOdSm 
Ilr' 110 , IRr' IOOMHI 

AI IREQUENCY • AIHZ 

Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi-

url'l U 14m 
o ~ a ~ ~ I~ ~ I@ I~ ~ 

II IREQUEHCY • MHz 

Conversion. Loss lIS. 'I Frequency: Con· 
version loss of the mixer when used in 
a SSB system. The frequency ordinate 
refers to the I-port (fl ) with f RF at 
2000 MHz and flO swept from 2000 to 
3700 MHz. 

S 

4 

1 

2 

I 

0 

/' ..... " /' 
o 150 I~ 

1'--" 
1500 
Rf fR(QUENCY· MHz 

1\0' .1 dBm 
flf •. flO • fAl • 100 MHz 

.-

/' 

Conversion Compression (1 dB) lIS. 

Frequency: The frequency coordinate 
refers to the frequencies fed into the AF 
port. The I F frequency is held constant 
at 100 MHz with the lO frequency on 
the high side. 

Isolation 

60 

r 
'r'-

I 

~~ 
L·R ISOlATION 

so 

- , - - -I'- I , , - I\. t iSjAllj -p:... N -~. 
I 1'\ 20 

0 I 
QSOI09LIL3LSLIL9tltltSll19111311 

IREQUENCY • Gllz 

Isolation vs. Frequency: Level of the 
flO signal fed through to the A- and 1-
ports with respect to the level of the 
flO signal at the l-port. 

nate refers to the A-port (fAI with flF 
of 100 MHz. Data plotted with an fl 
level of +7 dBm. 

VSWR 

MIG VSWR VS .IR£QU[.~CY 

IREQUlJiCY 'NJIl 

VSWR lIS. Frequency: VSWA of the L-
1- and A-ports in a 50-ohm system with 
fl at +7 dBm. Some variation in the A
port VSWA will occur as a function of 
the l-port frequency .• A-port VSWA is 
plotted for flO at 2.0 GHz. Also 
shown are the l·port VSWA and the 1-
port VSWA with flO at 2.0 GHz. 

10 

~ 

I '" 
I~ 20XI 

RI fRlQUiNCY • MHI 
PLO' .ldBm 

PRII • PAl2' ·IOdSm 
'11"LO"RlI'IOOMHI 

Relative 1M Suppression lIS. Frequency: 
The curve displays typical relative sup
pression of 3rd order two-tone measure
ments. The frequency coordinate refers 
to one of the tones fed into the A F 
port. The other tone is 5 MHz higher 
than the first one. The I F frequency is 
at 100 MHz with the lO frequency on 
the high side. 
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WJ-M2T/ M2TC 
WIDEBAND TRIPLE-BALANCED 
(DOUBLE-DOUBLE) MIXER 

~~ } 10 TO 2400 MHz 

IF 1 TO 1000 MHz 
LO DRIVE + 13 dBm (nominal) 

• HIGH INTERCEPT: +22 dBm (TYP. I 
• BROADBAND 
• HIGH ISOLATION : 42 dB (TYP.I 

Guaranteed Specificatio ns ' 

Characteristics Min. TVp,2 Max . 

SSB Conversion l oss 7.5 dB 9.OdS) 
,nd 

sse Noise Figure 
7.0dS 8.5 dB) 

Isolation 
fl at R 35d8 42dB 
fL at I 3Od8 42dB 

, dB Conversion +13 dam +13dBm +11 dBrn 
Compression Point +11 dBm +9 dBrn 

Third Order Intercept +22 dBm 
Point 

Notes: 

Test Conditions 

fA & f l 10-2400 MHz 
' I" 1-1000 MHz 

fA & ' l 500-1500MHz 
II " 1000 MHz 

'l 10 to 2400 MHz 

fl Level'" +18 dBm 
'L Level "' +13dBm 

'l : Lcwl =+16dBm 
fR1 ·fA2 Level"'OdBm 

1. MeasurI!d In II 50-ohm system .... ith norninll l LO drive and downconvtln~r applicat ion only. 
\lnleS!; othe rw;sa spoci lied. 

2. Typical values ore measured ot 25°C and 1I!'1l no! guaranICcd. They lifO bllSOO on the nvu.agc 
value ml!D~urcd £It Ihe $peci fied condllion. 

3. GUllrllnteed vol ues 10. M2TC li re 0.5 dB woue than value$ limlU. 

Abs olute Maximum Ratings 

Operating Temperature- .................•. .. ........ _54°C to + 100°C 
Storage Temperature . ... ............ . .•.. . ..... _65°C to +100°c 
Peak Input Power . . . . . . • .. . ........ . +25 dB rn al 25°C. derate ill +4 dSm 
Peak Input Current at +2SoC ... 

• Fll r tho SMA <:onncclO' packllgl! o perll l illn wll hln 0° to 50~C temPOrolu , e ronge ;5 
recommended. 

We ight M2T: 2 grarns (0.07 oz.) lIIa x.. 

M2TC : 22 grams (0.78 oz.) max.. 

544 

75 rnA DC 

..d). 
' J:J1113 

Outline Drawings 

M2TC 

M2T 

lI'U{l;::>Ot.~ ARl v, "1Cl ,r~ ""'ll'vt IU~ 
• O'~I )I''''<l I~~OT ''( WW~l VIO' '~I! 

., .0 ' 
I 

/ 
:Iol.OnNO'IS A~t " ; H.;k[~ 1"'~"""IE~ iI • 
• .I"~ ,~, r.r-·'U .\$Q'I~(_SI il'IC" ' IO 
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Typical Performance at 25°C 

Conversion Loss 

• 
~ 6 r.c, ,:-:. -;, ... ;;-;.""", :"C.:;";-;;;";;m:-'----, 
~ fl • 2000 MHI 
~ f -SOO UHI 
;;; 
• 
~ 

I: 
• .....- I 
• " " DRIIIE LEVEL· d8m 

Conversion Loss vs. Drive Level: The 
minimum recommended drive level is 
+ 11 dBm. The maximum recommended 
drive level is +20 dBm. 

• 

20 

iJ/fj ild 
~ 
z 
8 • 1500 "'CO "'" '" fAF FREOUENCY . MHI 

"00 

Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi
nate refers to the A-pon (fA) with f, 
equal to 100 MHz. Data planed with 
fL level of +13 dSm. 

holation 

• 

, j ::Ni~f'~~F I- ---, 1 
~ 0 !iOII 1000 1!>aD 20DQ }SQO 

. ~ , 
~ ~a • S JO 

g 20 

.00 

Fl FAEnUEI.CY _ /dill 

flO · 1000 MH. O °U d8m 

'RE ··IOdBm 
r 

'--:A. , ISOLATION 

H." , .. , .. "00 
FR FREOUENCY • MH, 

Isolation vs. Frequency: A) Lellel of 
the fL signal fed through the A· and 1-
ports with respect to the lellel of the i 
signal at the l -por!, Data plotted witR 
f l 'ellel of +13 dBm. B) level of the 
fR signal fed through to the t· lpon with 
respect to the level of the fA signal at 
the R-port. 

VSWR 

, .• 
'" 1.5 

~1.0 
I.' , 

J. R PDR~ ----.... 

1 -.;:: 
, --
• I PORT 

l PO RT 

'" 1000 1500 
FREQUENCY - Mill 

PRF = P,F-·lOdBm 

PlO '" +13 dBm 

fLO;; 500 MHz 

--
i'---; 

"00 

VSWR vs. Freqllency: VSWA of the l· 
1- and R-portS in 3 5O·ohm system wi th 
f at +13 dBm. Some vanation in the 
Fr.port VSWA wil occur as a function of 
the l·port frequency. Both A-port and 
I·port VSWA are plotted for fl a t bOO 
MHz. Also shown is the L-port VSWA . 

Two·Tone Inter modulation Performance 

fRF1 " 1100 MHz fAF2= 1110MHz 

PAF1 .. PA F2" a dBm 

flO " 1600 MHz 

fie 500 MHz.@ 10 dB/dill. 

Two· Tone Intermodularion Perfor· 
mance: The photo displays typical rela· 
live suppresion of 3rd order n'/o-tone 
measurement, with PFA 1 equal to 
PFR2 at 0 dBm. 

545 
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WJ-M4A 
DOUBLE-BALANCED MIXER 

~~} 10 TO 1500 MHz 

IF DC TO 1000 MHz 
LO DRIVE +7 dBm (nominal) 

• HIGH ISOLATI ON : 35 dB ITYP.I' 
• QPL VERSION AVAILABLE! 

Guaranteed Specifications ' 

Charl e tlriUlc. Min. Max, 

sse Conversion Loss 

"d 7.0 dB 
SSB Nobe Figure 

B.OdS 

8.5dB 

9.5d8 

Isolation 

'l al R 30 dB 
fl at , 30 dB 
fL al R 25dB 
fL at , 20dS 

'l " R 25d8 

'l " 
, 18 dB 

Conversion Compression I.OdS 

Densens it iullon Level 1.0 dB 

Notes . 

TeH Condl t loOi 

f R 20 to 600 MHz 
fL 10to800MHl 
'1 110200 MHz 

fR 10 10 1200MHI 
'L 10101400 MHI 
't 1 10200 MHz 

fA 1010 1500MHl 
fL 10 10 1500 MHz 

' I I 10 200 MHz 

' ,I to 1000 MHl 

'L 10 to 600 MHI 

'L 600 to 1200MHI 

'l'200 10 1500 MHz 

fA Level - 0 dBm 

fA2 Level " -2 dBm 

1. Measurt d in a SO-ohm svstem whh nominal LO ddylt ilnd downtonverler 3Oplication only , un· 
'e~n otherwise specified . TM "Pon frequency range e.t~nds \0 DC lor phase detec tion, 
pulse modu lot ion. or a ttenuil tor applications, I·Port VS~'IA degrool!S Irom 0 50·0hm system 01 
low IF lroQuencles. 

2. Typl to l valuas il rO measured ot 25°C lind afe no t gUll faflleod. They II rli bll 561J on lhe overage 
value mcolurod il l the spedf1 ed tondl(lon. 

Abs olute Maximum Ra tings 
Operating Temperature 

10 to 20 MHz ... .. ............... •• • • . • " •..... _20
o
e to +Ioooe 

20 to 1500 MHz ................ . . . ............. -5t1°C IO+IOO°C 
Storage Temperature ..................... .. .. ...... _65°C \0 +100'C 
Peak Inpu t Power ............. +23 dBm ill 25°C,derate to +17 dBm ,Ii. 100°C 

Peak Input Current at 2SoC . .. ...... . .. .... ... . . .......... 50 mA DC 

Weight 2 grams {O.07 od rna. 

546 

Outline Drawing 

M4A 

~ 
0313 ~"/ 
" .. 

- - r001~Ooo!lD.lhOc& a. ... TU!lru,LS 
IIIPLAUS 

ou~uos!O"s A/lf ,II ".c"[$ (L"LU~UE II$l 
• . 010 ,,~~ UtilUS orH{ ~WIS[ ~EClrl(O 
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Typical Per£ormance at 25°C 

Ce nversien Less 

· · § I 
• ; , 
~ 

• , 
" " Q~ I VI UYll' ., .. 

Conversion Loss V$. Drive Level: The 
maximum recommended d rive level Is 
+4 dBm. The maximum reco mmended 
drive level is +13 dBm. 

[H IIII II1 ffffiM 
§ 00 1010.)0 ' G.IUO,I Uo. ' lG •. \ LIlli. ' Ll 

t. IIIQ\VItv· G><, 

Conversion Lou vs. Inpur Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi· 
nate refers to the R·port (fA) with f l 
less than 200 MHz. Data plotted with 
an \ level o f +7 dBm. 

Hillj1111 11 IIII I i ° 0 ' 01 0.) U 0.) o.t U u u to U II 1I I. . ' I 
... 't '~O~UCf - '"' 

Convertion LO$$ V$. ', Frequency: Con
version loss o f the mixer when used in 
an sse system. The frequency ordi
nale refers to the I-pon (t l ) with IR at 
200 MHz and IL swept from 190 to 
1200 MHz. 

Isolation 

·EEEEEffiEE~ ,,,'_ ISIUTtON • . ,. 
IIOIIS(V.lIOH - ' --

• 

••• 

'solarion vs. Frequency: Level 01 the IL 
signal fed th rough to the R- and I·port 
with respect to the level 01 the f L signal 
at the l·por!. 

" 

547 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



WJ-M4B 
DOUBLE.BALANCED MIXER 

~~} 10 TO 1500 MHz 

IF DC TO 1000 MHz 
LO DRIVE + 13 dBm (nom;nal) 

• HIGH ISOLATION: 35dB ITVP.) ' 

Guaranteed Specifications· 

Characteristics Min. Max. 

SSB Convenion loss 
,nd 7.5dS 

SSB Noise Figure 

a.OdS 

a.5dS 

9.5 dS 

Isolation 

'L at A 35dB 

'L at r 30dS 

'L at A 25d8 

'L at r 25 d8 

'L at R 22dS 

'L at I ladS 

Conversion Compression I.OdS 

Denscnsiliziltion Level 1.0 dB 

Notes; 

Test Conditions 

fR 20 to 600 MHz 
'L 10 to8QO MHz 
f I 0.4 to 200 MHz 

fA 10 to 1200 MHz 
fL lOto 1200MHl 
f I 0.4 to 200 MHz 

fA 10 to 1500 MHz 
fL 10 to 1500 MHz 

" DC to 200 MHz 

',0.4 to 1000 MHz 

'L 10 to 600 MHz 

fL 600 1200 MHz 

fL 1200 to 1500 MHz 

fA Level =-+7 dBm 

f R2 LE)vel '" +5 dBm 

1 Mea~l,Itt,d in II 50 ·ohm system with namlno l LO dr ive .and d ow nCOflvS llor applical iol1 o n lv. 
unlen o lhl:,.....;$O SI>tcUiKl. The I·Po lI h ll<lu.mcv range e"" lMUS 10 DC for phase de tec tio n , 
pulse modulation. Of attenuatQf applications. I·Pon VSWR deglilde1 ,.om a 50·ohm $Y$lem a t 
law I f lrequttnci\1S. 

2. Typical v31ues alt! measured :1\ 2S"C 3nd ale not guaranteed. Thev ale ba~ed an the aWl ' 0!J(l 
va lue measullld at the specified condil ion. 

Absolute Maximum Ratings 
Operating Temperatura. . . . . . . . . . . . . . .... ... . . -54"C to +100"e 
Sto rage Temperature ... _ . . . ....... .. .. . .......... -65"e to+l00"C 
Pea k RF Input Power . . .. . . . .. .. +23 d Brn at 25"e. derate to +17 dBm at 100"e 
Pea k Input Current at 25"C. . . . . . . . . . _ .. ..... . .. _ . . . .. 50 rnA DC 

Weight 2 grams (0.07 oz.) max. 
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Outline Drawing 

M4B 

_ _ OQI5:J:1~ -031 -005 
a:.. T£l!I,.~AtS 
II) PLl£(S 

O'''I··,~'O''$ ~~( ,'j ''IOI{$ ,Ir 'll''-'O £II!: 
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Typical Performance at 2SDC 

Conversion Loss 

• 
1 • • • • 

, 
, 

• 
, 
• 

'.' 1Y.II""~rI·l~A .. 

'L ."""...., 
','»""'" 

1 -
,{" , 

" " " U! O~ lvt ll\'U , ~~ 

t--

" 
, • 

Conversion Loss vs. Drive Level: The 
minimum recommended drive level is 
+10 d8m, The maximum recommended 
drive level is +17 dBm, 

!OO rM, 

'~iau.'lC\'· fl!f 

Conversion Loss vs. Frequency: Can· 
version loss of the mixer when used 
in an SSB system. The freq uency ordi
nate refers to the R·pon (f A' with fl 
equal to 30 MHz. Da ta plotted with an 
fl level of+13dBm. 

Conversion Loss 

• , L I ·4 I " 'IO>loJ , 
'or' ~MII,Al · ID" .. 

• 'la' IIlno l!illI.ll",,·llO., , 
" • ,. ,. ~ '" '" ,~ 

Conversion Loss vs. f( Frequency: Con
version loss of the mixcr when used in 
an SSB system. The frcquency ordinate 
refers to the j·port (f l) wi th fR at 500 
MHz and fL from 501 to 1500 MHz. 

Isolation 

• 

" 
<r-..-+--+- ,I, 

'1, 1--· , -'" ~L;i-~ ~ '~----;--
', 1,. • , 

I 
-

" , 1'Jj Q tal f;)) l((J)J1I)ll@l!>lI l!U;l:-;.m 

/~IUU:iC;Y ,~" 

Isolation vs. Frequency: Level or the f L 
signa l fed through 10 Ihe R· and I·pons 
with respect 10 the level of the fL signal 
at the L-pon. 

Two·Tone Intermodulation Performance 

IRF t '" SOO MHz fRF2 " 500 MHz 
PR F1 ~ PRF2~ -Sdl3m 

fL '" 1250 MHz PLO m +13 rJ13m 
I( .. 750 MHz @ 10 dB/div, 

Two·Tolle Inrermodulation Perfor
mance: The photo displays tYpical 
relative suppression of 3rd order two· 
tone measurement with PRFl equal 10 
PFR2 al-5 d Bm. 
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WJ-M4G 
DOUBLE-BALANCED MIXER 
LO 
RF 

800 TO 3500 MHz 
800 TO 2400 MHz 

IF DC TO 1500 MHz 
LO DRIVE +7 dBm (nominal) 

• LOW NOISE FIGURE: 6.5 dB (TYP.)2 
• HIGH ISOLATION: 30 dB (Typ.)2 

Guaranteed Specifications ' 

Characteris tics Min. Max. 

SSB Conversio n Loss 
. nd B.OdS 

SSB No ise Figure 

S.5dS 

Isolation 

fLat R 25 dB 
IL at R 20 dB 

IL at I 18 dB 

Conversion Co mpression 1.0 dB 

Densensitization Level 1.0 dB 

N01U . 

Test Conditions 

f L BOO to 3500 MHz 
f R 1000 to 2400 MHz 

f l 10 to 1500 MHz 

f L 800 to 3500 MHz 
f A 800 10 2400 MHz 
f l 10 to 1500 MHz 

fL 800 to 2000 MHz 
f L 2000 to 3500 MHz 
f L BOO to 3500 MHz 

fA Level '" 0 dBm 

fR2 level " -2 dBm 

1. MeilSl,lIed in 0 50~hm ,,,,nom Vllllh nominal LO drive Bnd downCOnYflr l llr Dllplica llon oniv. 
unleu o therwise specified. The I·Pon freQuency range extends 10 DC lo r phose dOICcl;an. 
pulse modulation, or .manuelor appllco tlons, I·Po rt VSWR degredes from 0 50·ohm svstem 3t 
low IF hequencie$. 

2. Typical values are measured at 25°C and afe not guaran teed. They lue ba$1/d 011 thl! average 
value mea$Ufed at the specified condi tion. 

Absolute Maximum Ratings 
Operating Temperature .......... .... .......... . ..... _Sl\oC 10 +100°C 

Storage Temperature .. . . ... . ..... ... . .... . . .. .. ... . _65°C to +100°C 
Peak RF Input Power. ......... . +23 dBm at 2SoC.derare to +17 dBm a t 100°C 
Peak Input Current 8t25°C .. , .. , ........ ........... ..... . 50 rnA DC 

Weight 2 grams (0 .07 oz .1 max. 
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, 
~: ~ 'I 
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Typical Performance at 25°C 

Convers ion Loss 

-. , 
• 

h / 
, ) 

• • 

, 
) 

/-,' 

• • -r . 

" " 
Conversion Loss vs. Drive Lellel: The 
minimum recommended drive level is 
+4 d Bm. The max imum recommended 
drive level is + 13 dBm. 

• :1-1 jA.-+ _l.-

'Vi ~ 
, 

j--., , h ' 1 1 -.l j\ l • 

Conllersion Loss vs. ',Frequency: Con· 
version loss of the mixer when used in 
an SSB system. The frequency ordi nme 
refers to the I·pon (f I) wi Ih fRat 1.2 
GHz and fl swept from 1.2 to 3.7 GHz. 

• '''-1 -----'---1 'L 'I -,. -------;I' L-, ~: -, I. ' J ._ ! 
~. l i: I t II~ j-
§,~.---..~--" • .---, . .-L-,c.,---" • .-"-i", 

Conversion Loss vs. Input Frequency: 
Conversion loss o f the mixer when used 
in · an SSB system. The frequency o rdi · 
nate refers to the R-pon (fRl with fl a t 
120 MHz. and fL less than fRo Da ta 
plotted with an f L level o f +7 dBrn. 

Isolat ion 

• 
• 

1 .I 1 1 !'--1 V-l.r0 . ,KUTlor; 

• 
' k' i • l- )-

V 1 

• 
_ t 10 ' ISW,UD.'l .. .,' , , ,,' .. , " 'l ' ;t"QI; I!.CV· G~. 

Isolation vs. Frequency: level of the fl 
signal fed through to the R· and I·ports 
with respect to the level o f the f L signal 
at the L-por!. 

" 

II 
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WJ-M4T 
LOAD INSENSITIVE MIXER 

~~} 1 TO 3400 MHz 

IF I TO 2000 MHz 
LO DRIVE + 10 dBm (nominal) 

• INSENSITIVE TO SYST EM MI SMATCH 
• HIGH INTERCEPT +18 dBm (TVP.)' 
• BROADBAND 

Guaranteed Specifications 1 

Ch.rllClcr iu ics Min. Typ.2 Max. TH I Conditions 

sse Conversio n Lon 6.0a8 7.0d8 ' L & tR 5-1000MHl 
"d ', 1-500 MHI 

sse Noin Figure 
7.0dS 8.5 dB 'L t 'R'-3000 MH: 

' 11-1500 MH! 

8.0 dB 9.5 dB 'L & fR 1-3400MHl 
f I 1-2000 MHl 

1501 ;11 ;00 

J5 dB 40 dB 'L 10_1SOOMHl 
'L at I 2SdB 30 dB f L 10-3400 MH, 

'l at R 35 dB 4D da 'l 10-2500 MHI 
25dB 30 dB f L 1-3400 MHI 

fR al I 25dB fR 1 to 3':00 MH, 

Thiro·Order La 2000 MH /. t 10 dBrn 

!nte/copl Point ." fR I '" 1900 MHI. fR2 • 1910 
cBm MHz both ,II -10 dBrn 

Conversion 'R a' '''7dBm 
Camplilulan 1 dB 'l OI+ 13 0Bm 

Desansiliulion Leftl IdB 'R2al..-s dSm 
'Lat"IOdS", 

Th ird ·Ordcr 3 dB IF VSWR 3 1 
Inlcrmodulal ion 
Supp.usion 
Deg •• dalion 

NOles , 
1. Meosu.ed in 0 50·ohm svstcm with nominol LO Il riv!! and downconvcrt~ f ~ppl1c.1l t ion a ni\, 

,ml!!u o tharwlse w ed lied . 
2 . TV IJ,c~ 1 values ~ftl mClIs ured DI 2S g C ~nd ara no t gUilrllmced. T hov orl! bas~d Oll the D ~l!r1l9C 

~ijlue measured 01 Iho specif ied condlt,on. 

Absolute Maximum Ratings 
O p era t ing Temperature .............................. _54°C lO +100

0e 
S t o rage Temperature . . . . . . • . . . .... .. ......... . _65°C lO + 100

0C 
Peak Input Power . ... .... ... . +27 dBrn max. at 25°C. +23 dBm max. al lOOoe 

Weight 2 grams (0.07 oz.) max 
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Typical Performance at 25°C 

Conversion Loss 

-v 

• g 
• o 
:; -> e 

• , 
, 

• / 

• 
• 

L/ t---.. 

lO · 1000 1011/, 
Af • 1100 MH, .·IO dm 

6 8 10 12 I. " Ie 20 
LO DR lvt POI'IER - dBm 

Conversion Loss vs. Drivo Level: The 
minimum recommended drive level is 
+7 dBrn. The max imum recommended 
drive level is +20 dBm_ 

••• 
" : G.O 

ilu 
~ 1.0 

l2 1.0 

'S: .-~ 
6 9.0 
U u 

10,0 
'00 '00 71100 lJOO4000 

1M fRtOUEtIC'I' - Mill 

Conversion Loss vs. Input Frequency: 
Conversion loss of ' he mixer when used 
in an SSB system. Data olOlled for a f I 
of 100 MHz with fL at +10 dBm. 

holation 

00 1 ( 10 Z1I.O 100 200400 lOOO2"ilOQ..lDOQ 
FR(OUUfCY - MH, 

Isolarion vs. Frequency: Level of 'L 
signal fed through to R· and I-port with 
respect to the level of the f l Signal at L
port. A-I Isolation plotted with 'L a t 
1500 MHz . 

VSWR 

•• .. -
, •• I POA T 

l .pJAT · •• 1\ " " • ~I 
•• • A.PORT • 

3 

3 •• IIII , •• o 2 ( 10 20 (0 10:1200400 1000:1Il00'000 
fA[OU(NCY _ Mil, 

VSWR vs. Frequency: V5WR is the L-. 
1-. and R-pons in a 50 ohm system with 
'L at +10 dBm, R- and I·port VSWR 
plotted with ' L a l 1500 MHz. 

Typical Intermodulation 
Pe rformance 

-' • '" .. •• •• • • ... , , ... " ... .. ... .. 
~ 

! 
, .. " .. .. .. .. 
, " • " " .. " 
• X " " " " " 

• 

Test Conditi ons 

'L = 200MHl ,+10dBm 
fR '" 210 MHz, -10 dBm 

", .. 
" . 
" .. 
• 

.. .. 
" .. .. ". 
" " 
" .. 
, • 

II 
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WJ-M4TH 
WIDEBAND CLASS of MIXER 

~~} 1 TO 3400 MHz 

IF 1 TO 2000 MHz 
LO DRIVE +23 dBm (nominal) 

• INSENSITIV E TO SYSTEM MISMATCH 
• HIGH INTERCEPT +29 dBm ITYP.l2 

• BROADBAND 

Specifications' 

Characteristics Min. Typ. 
, 

SSB Conversion Loss 6.5d8 

"d 
SSB Noise Figure 

8.5dB 

Isolation 

fL ilt I 30 dE 40 dB 
25 dB 35 dB 

fL at R 30 dB 35dB 
22 dB 35dB 

fR at l 2 1 dB 

Third·Order 
Intercept Point +29 dBm 

Conversion 
Compression 

Oensensi tizetion l evel 

Third-Order Intermodulation 3d8 
Suppression Degradation 

Nows : 

Max. Test Conditions 

7.5dB fL&fR: 5-2000 MHz 

'1 1-500 MHz 

lO.OdS fL & fA: 1-340QMHz 

f I 1-2000 MHz 

fL 10-1500 MHz 
f L 10-3400 MHz 

fL 10-2500 MH;: 
f L 1-3400 MHi' 

f A 1 to 3400 MHz 

LO 1900 MHz 
+23dBm 

' AI'" 2000 MHz. 
fR2"" 20 10 MHz 
both at 0 dBm 

' d8 
fA at +17 dBm 
fL ill +23 dBm 

, d8 fA2 ilt +15 dBm 
\ at +23 dBm 

IF VSWR 3: 1 

1. MIlDsured in 0 SO-ohm svuem with nomlrwl LO d ri ve and downconverter 31lpliCUl ion onlv un
less o l herwi~e specif ied. 

2. Tvplcal vn lues Oil! me3,ured ot 2SQC and am not QllDran teed. Th ey are bnsed 011 thtl 3VIlnlge 
va lue measured at the 5pedfl ed condi tion. 

Absolute Maximum Ratings 
Operating Temperature ... . . .. . ... ... , . , . . .. . . ' . ' . , , ,-54°C 10 +100°C 
Siorage Temperature , . , , , , . , . , , , . , . , . .. . , ' . ' , . , . . .. _65°C to +100

o
C 

Peak Input Power , , , , . , . .. .. . +30 clBm max . at 25
Q

C. +27 dBm max, al 100°C 
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Weight 2 grams (0,07 oz,) max. 
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Typical Performance at 25'"C 

Conversion Loss 'Is. Frequency 

. 

I 

• 

• 

-
"L. I" I,,~ 

-, ~, I ,-
'-

" 
, , 

" ,-

, 

)¥.) 100 11m uoo ll¥.) 11 00 : 1)0 2&00 l l !O l!OO 
M mOlJt~Cf - ItI!lz 

,1..1 ,1" i,," rz-, -, 

" , 
" , , , 

, , ,-
I 

2015 Wll!1S lfIl lU! mIll!! m~ml 
RF FRfOllENC I -IIMI 
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WJ-M50 
DOUBLE-BALANCED MIXER 

~~} 100 TO 1500 MHz 

IF DC TO 500 MHz 
LO DRIVE +7 dBm (nominal) 

• HIGH ISOLATIO N: 40 dB (TY?.)' 

Guaranteed Specifications! 

Characteristics Min. Max. 

SSB Conversion loss 

"d 8.5dB 
SSB Noise Figure 

9.5dB 

Isolation 

' l " R 35 dB 

' l " I 25 dB 

IR " I 20 dB 

Il at R 25 dB 

' l " I 20 dS 

fR at I 15 dB 

Conversion Compression 1.0 dB 

Oenscnsitizatio n Level I.OdS 

NOI~~ : 

Test Co nditio ns 

f L 300 to 1500 MHz 
fR 300 101500 MHz 
II 1 to 120 MHz 

f L 100 to 1500 MHz 
fA 100 to 1500 MHz 

'I I to 500 MHz 

f L 100 to 1000 MHz 

fR 100 to 1000 MHz 

fL 1000 \0 1500 MHz 

f R 1000 to 1500 MHz 

f R l evel = 0 dBrn 

fR2 Level = -2 dSm 

1. Measured in II SO-ohm ~vstem wilh nominal LO drive lind downconv~rtar applica tion onlv, 
unles~ othen.·,t;$c specified , The I·Porl ' reQ",ency fMge extends 10 OC lor phase detec tion, 
pulse modulation, or illtcnuillor application$, I,Porl VSVJR degrades h om II SO'ohm ~yS1em at 
low IF freQue nciei. 

2. Typical YOilues li re measured at 2S"C and pre not !luaran teed. Thev ale based on the average 
value measured al Ihl! specified condllion, 

Absolute Maximum Ratings 
Operating Temperature. 

Storage Temperature , , , , 
Peak Input Power , , , , , _ . 

Peak Input Current at 2SoC. 

Weight 5 grams (0.1 8 oz.) max 

556 

, . . . . . . . . . . _54u C to +100"C 

. , . , . , , . - 65"C to +100
0

C 
. ,+26 d8m al 25°C, derale to +17 d8m 100"C 

. 50 mADC 
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Typical Pe rrormance at 25°C 

Conversion Loss 

.. • § 

• , , , 
, , 

, 1 

• , 
, 
,,1/ 

" l n l1J' ~ ~I"lD lI llll 
D~11't l i m 'Iilo 

Conversion Loss vs. LO Drive Level: 
The minimum recommended drive level 
is +4 dBm. The max imum recom· 
mended drive level is + 13 dam. 

, 
/ • 

• I \ 
, 

Conl!ersion Loss liS. Input Frequency: 
Conversion loss of Ihe mixer when used 
in an SSB system. The frequency ordi· 
nale refers to the R·port (fR) with fl at 
120 MHz. Data ploued with an f L leve[ 
of +7 dBm. 

-. , 
• , 
• 
• 

1 
1 

1 I 
o loozoom.mll1llIl(l31(X11Dl'lOO1~)l 

'1 UIOlll);ty · WII 

Conversion Lass vs. ',Frequency: Can· 
version loss of the mixer when used in 
an SSB system. The frequency ordinate 
refers to the I·pon (fl l. with fR at 1250 
MHz. 

[sohllion 

0 

• • • 
~. , 
~" • , 

,oo 

I 

'" 
1 

. 
~ 

L 1O~ISWIl~ 

-t 1 ,-, 
lICll1!AAl1Il~ 

'" ,OO .. "oo ~ 

f~tO!1II:V 'I~, 

Isolarion vs. Frequency: l evel of the 
fl signa l fed through to the R· and I· 
ports with respect to the level of the 
'l signal at the L·pon. 

'" 

Mounting Procedure 

I;OIU 
I ~~n~I~L · '·I~[I'(IXVSO\.MO.H' lHLt~.]o.zCUIO[~ ~.;n. 
1 UlCI!.S f<l.l'Im.~ P.!Pi\lS!.MS to>I .... 
J OL .. !m~LOtj~ ~"i 11. LliO'l~. 

, 
I , ~.CSLJ , , I · NlRl r---.. 

II' U~, J 

~~T' I - -"-'1"" : (--
• 

; 

0 

VSWR liS. Frequency: VSWR of the L

[- and A·ports in a 50·ohm system with 
'I <It +7 dBrn. Some variation in the 
R·port VSV>'R wil occur as <I fu nction of 
Ihe l ·pon frequency. A·port VSWR is 

. .. , .. 
p[olled for iL at 0.6 GHzand L 5 GHz. 
Also sllOwn is the I·pon VSWR with fL 
at 1.0 GHz. [·port VSWR is typica lly 
less than 2.0: 1 from 100 to 1500 MHz. 
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WJ-M5H 
DOUBLE-BALANCED MIXER 

~~} 1.S TO 6.2 GHz 

IF DCT02GHz 
lO DRIVE +7 dBm (nominal) 

• LOW NOISE FIGURE: 5.8 dB ITYP.)' 
• HIGH ISOLATION : 35 dB ITYP.)' 

Guaranteed Specifications' 

Characteristics Min. Max. 

SSB Conversion Loss 

" d 7.5 dB 
sse Noise Figure 

8.0 dB 

B.5d8 

Isolation 

fLat R 25dB 
TL at I 20dB 

Conversion Compression 1.0 dB 

Densensltization Level 1.0 dB 

NOI!!S . 

Test Conditions 

\ & fA 2.0 to 4.2 GHz 
110.01 to 2 GHz 

fL & fA 4.210 6.2 GHz 
f l 0.01 to 0,5 GHz 

fL & fA 1.8 to 6.2 GHz 
II 0.Q1 to 2 GHz 

fl 1.8 to 6.2 GHz 

fRatOdBm 
f L Bt+7dBm 

fA2 at -2 dBm 
f L at +7 dBm 

I. Mea~ur~ in 8 50-cllm ~vslem with nominal LO drive and downcanverter eppHcBlion only, 
unlen other",;!.! specified. T he I·Port frequency ranlll! eXlend ~ 10 DC for phose detection, 
pulse modulation, or anl!nu~tor applications, I·Port VSWR degrades from a 50·ohm system at 
low IF frequenties . 

2. Typic::al values are measured 81 25°C and ere nOI oueranle~d. They are baled on the average 
value measured 81 the specified condition. 

Absolute Maximum Ratings 
Operating Temperatu re . . . . . . . . . . . . . . . ..... . . _54°C to +100

o
C 

Storage Temperature . . . . . . . . . .••. • ••.. . . . . .. _65°C to +100°C 

Peak Input Power . . . . . . . . . . . • . . . . . . . •• . . . . . . . . . . . . .. . . +17 d Bm 

Peak Input Current at 2SoC. . . . . • . . . . . . • • . . . . . . . . . . . . . . 50 rnA DC 

Pin Temperature . . .. . ......... . ... .• • . • . .. . ....... 260°C for 10 sec. 

Weight 7 grams (0.247 oz.) max 

558 

Outline Drawing 

M5H 

~"OI£S 
I OM~5IOSS.w III 

I'ICHlS 1"'.lLU'lE1!AS1 
1 M Ii\I'I~If.5.w 

SII,.'1i'{O l$ S>(l A1I 

l. VlHtl<OtC 
S()IDl R !(AI 

OII.uN"ON~ AU IN IUQUS IMILL'MnU'1 
• .010 t.~51 UNLu&OTl<l~WlS( s.fECI' I(O 

Schematic Diagram 

r ----- ---------l 

'w' : q:;' " , , , 
, , , , 
I ~c J L ______ _ ______ .... , 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



Typical Performance at 25°C 

Conversion Loss 

l...--
/' 

II 
9 I 
.• ·2 0 10 12 14 

ORI\'[ 11VR • dBm 

Conversion Loss vs. Drive Level: The 
minimum recommended drive level is 
+4 dBm. The maximum recommended 
drive level is +13 dBm. 

~ I I I J 

~ 6 I-fi--:'+--i; i--I.-..... _._. _ 1-.. _ i ' 1'\ I :1+/+-1 -+-,-'I-·I-t--~-+-It-I~ -i -+--.Itl-if 
10~~~~~~~~~~~--~~ 

1.4 1.8 2,2 2.6 ).0 14 H 4.2 4.6 5.0 5.4 S.B 6.2 6.6 

IR fREQUENCY· GHz 

Conversion Loss vs. II Frequency: Con· 
version loss of the mixer when used in 
an SSB system. The frequency ordinate 
refers to the I·port (fll. Curves are 
shown for fR at 4 GHz with fL swept 
from 2 to 4 GHz and fR at 6 GHz with 
fL swept from 4 to 6 GHz. 

~ S~~~--·~~--~~~~+=~ 
S 
~ 6 

~ 1 f--~-"+--t 
e 
v B~~~ __ ~~ __ ~-L~ __ ~~--J 

o 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 I.B 2.0 

fREQUENCY· GHz 

Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi
nate refers to the R-port (fRl with fl at 
200 MHz. Data plotted with an f L level 
of +7 dBm. 

Isolation 

i 

\ 

i 

I'-- :r ITOR i_ 
I ""'" I I -::- ! 

Or-r---
,Lbol 

I 
a -

I I 

I I I 

0 
I 

l4 1.8 2.2 2.6 3.0 3.4 J8 4.2 4.6 S.O S.4 S.B 6.2 

'L fRlQUENCY • CHI 

Isolation vs. Frequency: Level of the fL 
signal fed through to the R· and I-ports 
with respect to the level of the f L signal 
at the L·port. 

Recommended MODntlng 
Procedure 

CUARANct tIOUS 
rOR -2·56 SCR 
2 PLACES I THIS UNCTH TO BE 

UNDER 0. 50 TO 
MINIMIZI RADIATION 

~h..-Jt,,--; IT\'iO PIACESI 

TOP VIEW 

~OTE, 

I. CROSS HATCM(D AREA EQUALS COPPER TRACE ON 
FAR SIDE. 

2. BOARD MATERIAL _)\\ COMPANY K6098 1116" THICK. 

l DIMENSIONS AR£ IN INCH(S. 
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WJ-MS 
DOUBLE-BALANCED MIXER 

~~} 0.2 TO 300 MHz 

IF DC TO 300 MHz 
LO DRIVE +7 dBm (nominal) 

• HIGH ISOLATION 40 dSm (TYP.I 

• LOW COST 

Guaranteed Specifications' 

Charoctllristics Min, Typ.2 

sse Conversion Loss 

"d 
sse Noise Figure 

Isolation 

fL at R 40 dB 

f L at I 40 dB , 
" L 50 dB 'A 

fA " r 30 dB 

fl a t A 25 dB 
fL a t r 25 dB 
fA at L 35dB 
fA at I 25dB 

Conversion Compression 0,3 dB 

Noun : 

MiU(. Tost Conditions 

6.5 dB 1 - 50 MHz 
8.5dB 0.2 -300 MHz 

0.2 - 50 IvlHz 

50 - 300 MHz 

fA = +1 da rn 

to M easured In II 50-ohm sV~ll'rn with nominal LO dr ive and dowrlconVC!l ur appficcnion onlV. 
unlen o therwise specif ied . Tht I·Por, "!;Quency . ang!! eH lends to DC lor phase detection, 
pul,!! m odulation, or IInen UOla ' ~ ppJicill i on s, I·PO.1 VSWR degrades h om II 50·ohm syste m 111 
low IF h eq l,lenc ie i. 

2. Tvpical 111110,111'$ a ,e ml!<lsurcd PI 25"C .:md are nOI guaranteed. Thev are bll\l~d on Ihe ,werage 
value measured OI l the spe<:i'ied c:on(I,,;o" . 

Absolute Maximum Ratings 
Operating Temperatu re" ..... . . ... . ....... •. . . ..... . . _54°C \0 +100°C 

Storage Temperature . .. . ... . ......... • ... .. . . ..... _65°C ;:0 +l OO°C 
Peak Input Power . . . . . . . ... . . . . . . . .. .. . . .. .. . . . .... +1 7 d Brn 

Peak Inpu t Current at 2S
c
C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 rnA DC 

• Fo r InllUI slUnols below 1 MHz. \ he u:mpcrQ\ure ran{lills -20QC to +l00
Q
C. 

Weight 4 grams (O. 14 oz.) max. 
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Outl ine Drawing 

M6 

D I"'-~"Q-'.~ . ~ ( ' ''' l'>Ct<tS ,U llll'" I (~S, • oo,~ ,~~ u~' , I ::SOI" 1 <th ' t[ \lf e " '(O 

Schematic Diagram 
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Typical Performance at 25"C 

Convcrsion l oss 

• 
• • , 

' / I • I 
" 

Conversion Loss vs. LO Drive Level: 
Conversion loss in an SSB system as a 
funct ion of drive level (fL levell. with 
f land f A at approximately 50 MHz and 
fA level at -20 dBm, 

• I • • 
• / i'... , 

1 , 
• I 
" 01 Q.I 

Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system, The frequency ordi· 
nate refers to the inputs fl and fA with 
fl any freq uency less than 300 MHl. 

Isolation 

, 
• 

• 1\ 

" , 
" 

Isolation vs. Frequency: level of the f l 
signal at the R· and I·pan with respect 
to the available pov,oe r of +7 dBm from 
a 5O-ohm source used for fl ' 

II 
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WJ-M6A 
DOUBLE-BALANCED MIXER 

~~} 0.05 TO 200 MHz 

IF DC TO 200 MHz 
LO DRIVE +7 <IBm (nominal) 

• HIGH ISOLATION : 45 dB (TYP.) 
• LOW NOISE FIGURE : 5 dB (TYP. ) 
• LOW COST 

Guaranteed S pecifications I 

Characteristics Min. Typ.2 

sse Conve rsion Loss 
,"d 

sse Noise Figu re 

Isolation 

fL " A '10 dB 

'L at I 110 d B 

fA at L >45d8 

fA at I >20 dB 

fL at A 30dB 

fL " I 25dB 

fA " L >35 dB 

fA at I >15dB 

Conversion Compression 3.0 dB 

Conversion 1.0 dB 
Densensitization level 10.0 dB 

NOles . 

Max. Test Condition 

8.5dB 0,05-0.2 MHz 
6.5dB 0.20- 50 MHz 
B.OdS 50-200 MHz 

0.05- 30 MHz 

30-200 MHz 

i R "' +ldBm 

T
R2

:. +1 d8m 
f R2 : +1OdBm 

1. Measured In 0 50-ohm system with nominal LO drive and downconvcrter application on ly, 
LII1 I ~ss o therwise specified. The 1,PQrt trequency range cKtends 10 DC tor pho!o~ dl! tec tion, 
pulle moduhnion. or allenuator applicDtions , I,Pori VSWR degrades from a 50-ohm system at 
lOw I F ffeqU&"Cj~s . 

2. Typicill villull~ ar~ measured ill 2ScC and me oat gvoraolecd. Thev ore based on the i1~erage 
value measurl!d ilt the speci fied coodi tioo . 

Abs olute Maximu m Ratings 
Operating Temperature- .... . ..........•• , ........... ·54

Q

C to +100~C 
Storage Temperature ................. , ............. ·65

c
C to +100

c
C 

Peak Input Power . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... +17 dBrn 
Peak Input Current at 25"C ........................... . ... 50 mA DC 
'For ioput si9nols below 100 ItH ~. the temperature raogu 11_20

c
C to +100

c
C. 

We ight approximately 3.0 grams (0. 11 oz.) 
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Typical Perfonnance at 25° C 

Conversion loss 

-· 
> 

• 7 , 
7 • 

• 
.1 I 

. , '1 0 

lOUI\1UWI - "a 

•• u 

Conversion Loss lIS. LO Drive Level: 
The minimum recommended drivel level 
is +4 dBm. The maximum recom
mended drive level is +1 3 dBm. 

-• .f.+i!!:Y-+ 
§ .' '''!!I'' , • • 
~ 
. " , . '0 

Conversion Loss 'Is. Inpur Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi· 
nate refers 10 the A-pon (fA) with 'I 
at 20 MHz. Data plotted wi Ih an I L 
level of +7 dBm. 

Isolation 

Isolarioll'ls. Frequencv: Level 01 the f l 
signal fed through to the R· and I·pons 
with respect to the level of the f L sig
nal at the L-port. 
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WJ-MSO 
DOUBLE-BALANCED MIXER 

~~} 0.05 TO 200 MHz 

IF DC TO 200 MHz 
1.0 DRIVE +7 dBm (nominal) 

• HIGH ISOLATION: 45 dB (TYP.)' 
• LOW COST 
• QPL VERS ION AVAILABLE! ISee Section 71 

Guaranteed Specifications' 

Characteristics Min. Max, Test Conditions 

SSB Conversion loss 6.5 dB fL' fA & f l O.2to 50MHz 

"d B.O dB fL' fA & I I 50 to 200 MHz 
Noise Figure 

8.5dB f L' fR & II 0.05 100.2 MHz 

Isolation 

iL at R 45d8 f L 0.05 to 30 MHz 

fL ~t I 40dB 

fL at R 35 dB fL 30 to 200 ,\11 Hz 
iL at I 30 dB 

Not!!s. 
1. Measured in a 50-ohm wstem wilh nominal LO drive and dawn(onverl(:r ~Hmllcil l ion ofllv. 

unles! otherwise spt'Cified. The I·Port frequency ratlge e)(lends 10 DC 10f phau,' detection, 
pulse mod"lalion, or anenuotor ~pp l i cal io n;. I,PoII VSWR degrad2s trom a 50·ohm system at 
low IF ilequencies. 

2. T ypical values are measured at 25°C 3nd are nOI 9uo , ~ .... teed. They ~,e b;neo;l on the 3~e'Jge 
value measu'ed at the specif ied condll ion. 

Absolute Maximum Ra tings 
Operating Temperature* . . , ..... 

Storage Temperature. 

Peak Input Power .. . 

Peak Input Current at 25cC ... 

. . .. . • . .. . . .. _54c C to+l00c C 
. ... •. ..... _65°C to +100c C 

.. ...... +17 dBm 

. ... 50 rnA DC 

• For input signols below 100 kHz,tho temperalure rango is _20°C to -+ 100°C. 

Weight 5.0 grams (0. 18 oz.) max 
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Typical Performance at 25°C 

Conucrsion Loss 

I I 

"14fi=.t,±+±=,~~t:l~j~j=,t.j="~t!,, 
IO'~ \\1 1 1V'i' ~! ~ 

Conversion Loss vs. LO Drive Level: 
Conversi on toss in an sse system <"IS a 

function of drive level t fL level), '.'lith 
f land fR (II approximately 50 MHz and 
f A level ,It -20 dBm, 

Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an sse system. The frequency ordi· 

nale refers to the in puts fL and fR with 
fl at 20 MHz, 

Isolation 

Isolation vs. Frequency: level of the f L 
signal at the R- and I-port with respect 
to the available power of +7 dBm irorn 
a 50-ohm source used for f l ' 

Harmonic Interrnodulation Products 

SI~~lHOHE !HTtAMDDUUnON DISTORTION 

n ~ • " M " ~ " " " " " • • >. • • • • ~ • ~ • " • • " ~ • " " • ~ " • " " • " "' " • 
" " " • " " " 

, • " " n 
" • • .. " " ~ " " " • 

" " " " " • . , 
HAIIMDH!CS OF J, 

II !. 49 11Jt.i ~\ 10 c:an 
!. 5."}M~ 

\. -lOeB." 
" .. _1~!t:> 
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WJ-MSO-50 
DOUBLE-BALANCED MIXER 

~~} 0.05 TO 200 MHz 

IF DC TO 200 MHz 
LO DRIVE +7 dBm (nominal) 

• HIGH ISOLATION : 40 dB ITVP.)' 
• LOW COST 

Guaranteed Specifications I 

Ch,uilctcristic$ Min. Typ. 
, 

Max. 

SSB Conversion Loss 5.5 dB 6.5dB 
,nd 

SSB Noise Figure 7.5dB a.OdS 

8.0 dB 8.5dB 

Isolation 

fL at R 40 dB 55dB 

'L " I 35d8 50 dB 

' L " R 35 dB 45dB 

iL at I 30 dB 35dB 

Notes. 

Test Conditions 

'l & fA 0.2 to 50 MHz 
f t DC 50 MHz 

fV fA & f l 5C to 200 MHz 

f L' fA & 'I 0.05 (0 0.2 MHz 

'L 0.05 to 30 MHz 

'L 30 10200 MHz 

1. Me~!ur ed in II 50·ohm sVstem with nominol LO drive ijnd dowrlconverle. appl icat ion Dilly , 
",nlen Olhor.vilill spcci lied. Thll I·Port frequency range e~lends \0 DC for phase de tection, 
puise modulation, or 01l0nu310r applications, I·Po rt VSWA degrades from II 50·ohm sys tem II I 
low I F frequencies. 

2. Tvpicel val ues Ofe measured Bt 2ScC and ore not gUllranteed. They are based on the average 
va lue measured at thl! specified condition. 

Absolute Maximum Ratings 
Operating Temperature . . .. . .... ... ... . 
Storage Temperature . . . .. . ....... . .• •. . . 

.. . -54Q C to +lOOG C 
.. _65°C to +100oC 

Peak Input Power . . . .. . . . . .•..... ... •..••. . . . +17 dBm 
Peak Input Current at 2SQC. . . . . . . . .. .. .. • • •...... .. ..... 50 rnA DC 

Weight 5.0 grams (0.18 oz.) max 
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Outl ine Drawing 

M6D·SO 

DI~'[.'lSla ~s .. ~~ "'I'ICH[S(Ml ll'I.IHE~Sl 
• .0\0 1 .~5! UNLESS Ol"[~WIU SPEClf ltC 

Schematic Diagram 

, , , . 
• 
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Typical Performance at 25°C 

Conversion loss 

• • 

u:H±t II idd-E " .10)"", 
• " 1/ I' II 

10 ~~I\I[ U,",l ·11 .. 

COl/version Loss vs. LO Drive Level : 
The minimum recommended drive level 
is 0 d8m. The maximum recommended 
drive level is+ 13 d8m. 

• , 
! 
~ • 
• ~ \;ll~!:-,-L 

' ft(QU(~ t"I' _ .. ..., 

Conversion Loss vs. Frequency I .- Can· 
version loss of the mixer when used in 
an SSB system. The frequency ordinate 
refers to the A·port (fR ' with f l equal 
to 1 MHl , 20 MHz and 200 MHz. Da ta 
plotted wi th an fL level of +7 dBm. 

Conversion loss 

• 
f i' H-rlO';A; , 
• 

00' 

Conversion Loss vs. Frequency2 .- Con· 
version loss of the mixer when used in 
an sse system. The freQuency ordinate 
re fers to the A-pon (fR) with f l equal 
to 200 MHz. Data plo tted with an \ 
level of +2, O. -3 dBm. 

l ~lQUL~tl'_ .. ", 

Conversion Loss VS. Frequencyl.- Can· 
version 1055 of the mixer when used in 
an SSB system. The freq uency ordinate 
refers 10 the R·pon (iRI with II ~ual 
to 1 MHz. Data plotted with an f llevel 
of +2, 0, -2 dBm. 

Isolation 

" 

• 

" U ( QUI.' CY _ .. ~, 

'I ." ... 

• J 

") 'r I 

;U "- .. 
301001OOlOII HIOII 

Iftl OU(NCV _ 101, 

Isolat ion vs. Frequency: level of Ihe fl 
signal fed through to the R- and I-pons 
wilh respect to the level of the fl signal 
at the l-pon. 
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WJ-MSE 
DOUBLE-BALANCED MIXER 

~~} 5TO 500 MHz 

IF DC TO 500 MHz 
lO DRIVE +7 dBm (nominal) 

• HIGH ISOLATION: 40 dB (TY?)' 
• LOW COST 
• Q?L VERS ION AVAI LABLEI (See Section 71 

Guaranteed Specifications I 

Characteristics Min. Max. 

sse Conversion Loss 7.0 dB 

"d 8.0 dB 
sse Noise Figure 

9.0 dB 

Isolation 

fL at R 45dB 

IL " I 40 dB 

tL " R 30 dB 

tL " I 25 dB 

NOI&s. 

Test Conditions 

fl' fA & f l 10 to 100 MHz 

fL &fR l 00to200MHz 

f
i

lO to200MHz 

fL & fA 5 10500 MHz 
fl 0.5\0 500 MHz 

fL 5to50MHz 

f L 50 to 500 MHz 

1. Measured 10 a 50.ohm system with nominal LO drive and downcorIV8rHtr appl ication only. 
union otherwise specilled. The I·Port frequency range 011 lends to DC lor phose dOlce1ion, 
pu lsc modulation. or attenuatar appl icatIons, I·Pon VSWA degrades from II 50-ohm system 01 
low IF frequencie s. 

2. Typica l values are mea1ured 81 25°C and are not guoranteed. They iI ,e bnsed on the 8'lerago 
\/o lull meo~u ,ed at th ll specified condition. 

Abs olute Maximum Ratings 
Operating Temperature. . ... .. ... . .. • . • . . .. -54"C to +100"C 

Storage Temperature . . . ...... .... . .. . .•. . . • ••. .. . - 65"C to +100"C 

Peak Input Power ..... ..•.. . . . • •. • •• . . . • , . . . ..... . +17 d Bm 

Peak Input Current at 2S"C . . . . . .. •• ... . . •. • . ...... . . 50 mA DC 

Weight 5.0 grams (0.18 oz .1 max 
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Outline Drawing 

MSE 

D"'C NSIO NSAfI( IN niCH ES '''''U'''ETUSI 
• . 010 1.2§1 U"lfSS o~eAWISE !OI'lCl flfO 

P I~ ~U\\li tBS ~!l£ SKI,'.S fOR l!ImtEMIO!J.Y. 

Schematic Diagram 

~~: S>l3~ 
I I ' I , ' 
"~I ' • ""~'I ", ..... :1' ;:O:~,,~". lol>C ( .u I", .t·· II 
';JiI\t O l 'l"~""'H~<::Ti"'M~ _,',I ''''(1 I '''''n'!' ,,,,~\ ,,,,: 
tot' U U '00 ""' U.(1 
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, 

Typical Performance at 25°C 

Conversion l oss 

, 
I I I • ---, 

• 
• , 

• I 
I , 

• 

Conversion Loss VS. LO Drive Level: 
Conversion loss in an SSB system as a 
funct ion of drive level (fL level) , with 
fL and fR at approximate ly 50 MHz and 
i R level at-20 dBrn. 

,. 
Conversion Loss LIS. Frequency: Can· 
version loss of the mixer when used in 
an SSB system. The frequency ordinate 
refers to the inputs fL and fR wi th 11 at 
50 MHz. 

" 

Isolation 

Isolarion liS. Frequency - MHz: Level 
of the f L signal at Il)e R·port with reo 
spect to the avai lable power of +7 dBm 
from a 50·ohm' source used for fV 

Harmonic Intermodulatlon Prod ucts : 

, 

• 

SIHG l E TO ME IMTERMOOllunOH OI$TOATIOH 

>. U >. U >. >. >. >. 
M • • " " 

, 
" n ,. , 
" 

, 
• 
~ , 

>. " >. >. " >. >. >. >. >. >. >. 
U " n 

" " " • " " " 
, • 

" " " " " 
, 

" " " D " " , 
IIAAMOHICS OF I. 

05 ·~ Mftl 

""" """ (f'iPE 11 
1. - ~ 9 "'HI @: -10~"'" 
r, _ 500 Mil: 

~ - .10 0a." 
~ - +-,~itn 

" " >. >. 
" " , 
" , 
" • 
" , 
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WJ-MSE-50 
DOUBLE·BALANCED MIXER 

~~} 5 TO 500 MHz 
IF DC TO 500 MHz 
LO DRIVE +7 dBm (nominal) 

• HIGH ISOLATION: 40 dB (TYP j2 
• LOW COST 

Guarantee d Specifications I 

Characteristics Min. TVp.2 Max. 

sse Conversion Loss 6.5dB 7.0dS 

,," 
sse Noise Fi gure 

7.5 dB a.OdS 

a.5d8 9.OdS 

Isolation 

fL at R 40dB SOdS 

fL at I 35dB 45 dB 

'L " R 30dB 35dB 

' L '[ I 25dB 30dB 

NOII~$ : 

Test Conditions 

fl ' iR & 1110 to 100 MHz 

f L & fA 100 to 200 MHz 
f l 10 to 200 Mt:lz 

fL & fR 510 500 MHl 
f! 0.5 to 500 MHz 

fL 5 to 50 MHz 

fL 60 to 500 MHz 

1. Measured in a 50>()hm ~vswm wil h nomlnol LO dr ;~ e and downconvcrt llf appl ica tion on IV. 
un less o lherwlse specif ied. T h~ I·Pon fr e!lullncy range Il"tol'lds 10 DC 1o. phas!! dll lce t; Qfl, 
puis\! modulation, or al1cnualo r appIiCil1io!1 ~. I·Port VSWA (legrades lrom a 50-ohm ~V511!<I1 OIl 
low IF frequencies. 

2 . Typical valun 31C measured il l 2S;>C and are nOI !luDrilrn~l!d. They are ba,cd on lhe aile. age 
va lve meiuuled at the ~pec i li ed condiTion . 

Abs olute Maximum Ratings 
Operati ng Temperature . . .............. . . .. • •. •• • .... -54"C to +lOO°C 
Storage Temperature. . . .... . ... . .. . . . ••• . • .. . .. -65~C to +iOO°C 
Peak Input Power . . . .... . . .••..... . . . .... . +17dBm 
Peak Input Current at 2SoC . ... . ........ . . .. • ...... . ...... 50 rnA DC 

Weight 5.0 grams (0.1 8 az.) max. 
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Outline Drawing 

M6E·SO 

!) 1 ~tNS IO" S Ant n j INCH[$I"'~LH'![1E~SI 
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• 
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• 0_ 

Typical Performance at 25° C 

Conversion Los5 

• • , 
~ 
• o 
;:; -> 

8 

, 
7 

• 1/ 1 
.V 

ID 
- 4 - 2 , 

I , 

• • • 10 12 14 16 

LO OAIVE LEVEl- dB,. 

Conversion Loss vs, La Drive Level: 
Conversion Loss in an SSB system as a 
funct ion of drivel level (IL level). The 
minimum recommended drive level is 
o dBm. The maximum drive level is 
+13 dBm, 

-. 
:il ' 1 

, " .. 
.0 

3 ... • , ID '00 lIm 
fREQUENCY _ Mill 

Conversion Loss vs, Frequencv: Con· 
\'ersion loss of the mix.er when used in 
an SSB system, The frequency ordinate 
rofers to the A·port (fR) with II equal 
to 200 MHz, Data plotted wi th an f L 
level of +2, 0 , -3 dBm, 

Isolation 

• 70 I--'--rtt 
~ " I-H-f o 

3 "f-++t 
~ " I-Hf 

70 

FREQUENCY - MHI 

a dBm tl Fl I .• 
• • 

J 

, , 
z 
o 

, 
0 

0 ~ 5 

~ 6 0 

0 

J 
v,; , 

l·' \. V-' 
, , tR 

o '" "" .00 
FREQUENCY _ Mill 

Isolation vs, Frequencv: Level of the fL 
signal fed through to Ihe R· and j ·portS 

wi th respect to the level of the f L signal 
at the L-po rt. 

II 
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WJ-MSEH 
DOUBLE-BALANCED MIXER 
l O 5 TO 750 MHz 
RF 5 TO 500 MHz 
IF DC TO 500 MHz 
lO DRIVE +20 dBm (nominal) 

• HIGH INTERCEPT POINT 
• HIGH ISO LAT ION 

Guaranteed Specifications' 

Charac teristics Min. Typ. 2 Max . 

SSB Conversion l oss 5.5dB 7.0dS 
,nd 

SSB Noise Figure G.OdS 7.5dB 

G.5dS 8.5 dB 

Isolatio n 
fL at R 40dB 60 dB 

30d8 45dB 
20 dB 35d8 

' L at I 40dB 55 dB 

25dB 40 dB 
18 dB 30 dB 

Conve rsion 
Compression 1.0 dB 

Third Order Input 28.5 dBm 
In tercept 

Nmll!i ; 

Test Co nditions 

fL' i A, I J 1010100 MHz 

fl ' iA ::: 100 to 250 MHz 

' I "" 10 to 250 MHz 

'L 5 to 750MHz 
fR 5 to 500 MHz 

'1 .5 to 500 MHz 

fL '" 510 200 MHz 
fL'= 200 10 500 MHz 

iL = 500 to 750 MHz 

'L = 5 to 200 MHz 
' L = 200 to 500 MHz 
fL '=' 500 to 750 MHz 

f
A ,",+13dBm 

f L 300 MHz +20 dam 

fA 1 250 MHz 0 dBrn 

fR2 260 ".'IHz 0 dBn t 

1. Me.nured In II 50-ohm , ,,stem with nQmin~( LO uri'l!: ;and d o''''''co,wen!:f npplic<l l ion only . 
un le~~ o ~ h(w, ... ,se 5P~lI,ed . The I·Pon f,equuncy 1Z1nge c"lends ~o DC 10 ' Ilhase dUICC Iion, 
pulse modulat ion . or IItlenU~lO r 1IJ)"l ic~tion5. I·Po n VSWR dL~ ,iId ~~ Irom 11 50'ohm systcm 31 
low IF trequcncies . 

2 . TYllical \Il1 l u a~ lire meusured al :m<>c und lire nOl !IUllrnnlCl)d. They il ' l! bll~ed on t ill! avelage 
value measured at ~ he slluci fied,colldil;on . 

Absolute Maximum Ratings 
Operating Temperature . . 

Sto rage Temperat ure .. . 

.... _54°C to lOO°C 
. -6SoC 10 lOO<>e 

Peak Inpu t Power . ....... . ... • ..• ••. •• • . . . • •• ..•...... +26 dBm 

Peak Input Current at 25° C .. . . . ...... 100mADC 

Weight 5.0grarns (0.180z.) max 
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Outline Drawing 

MSEH 

I .'" ·\011 

I 

O'Y.ENStO"S 1011£ '" IIIg,n 1\\'~l'''(TfIl$l 
'1110 ~.h' U"l[:>SOlll~ ~\\,IS{ SHC,<I[O 

Schematic D iagram 

~k g;:J~ 
I , , , , 

''''1 , .~.''''''''1 ..... ''t:r .... , 1l 10 ' ~' ' \l t,.,.,,~ 
II>'I"~ ,. , . "~II.'<o:f\'\!"'~""'lll·.:I1 tJ:U"" .'.: UII'oG 
h( ' <l 1<10 '1">0:'4 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



Typical Performance at 25°C 

Conversion Loss 
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Conversion Loss lIS. LO Drive Level: 
The maxi mum recommended drive level 
is +26 dBm. 
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WJ-MSF 
DOUBLE-BALANCED MIXER 

~~} 2 TO 500 MHz 

IF DC TO 500 MHz 
LO DRIVE +7 dBm (nominal) 

• LOW NO ISE FIGURE : 6.5 dB (TY P.) 
• HIGH ISOLAT ION : 50 dB ITYP.) 

Guaranteed Specificationsl 

Characteristics Min. 

SSB Conversion l oss 

"d 
SSB Noise Figure 

Isolation 

fL " R 40 dB 

fL " 1 35dB 

fR " L 
fR at 1 

fL at R 35dB 

IL at 1 25dB 

fR at L 
fR at 1 

Conversion Compression 

Conversion Densensitization Lovel 

NOles . 

Typ.2 Test Conditions 

7.0 dB 5- 100MHz 
8.0d8 100-200 MHz 
9.OdS 2 - 500 MHz 

2- 150MHz 

> 45 dB 
> 25dB 

150 - 500 MHz 

> 40 dB 
> 15dB 

O.3 dB fR = +ldBm 

1.0 dB fR2 '" +1 dBm 
10.0 dB fR 2 = +10 dB m 

\. Measured In p 50.ohm synem with nominal LQ drive and downconverte r applicat ion only. 
un ion o therwise specified . The I·Pon frequency r8rlgll IIx lendt to DC for phase delct:tlon, 
pulse mOdulation, or anonuotor app lica tions, I·Pon VSWR dogrades from II 50·ohm synum 3t 
low IF frequenc Ies. 

2. Typieal va lues are measured at 25°C and are nOI guaran teed, They are baled on the overage 
value measured at the specified condition. 

Absolute Maximum Ratings 
Operating Temperature. . . . . . . . . ... . . . •. ... , ' .. . , -54"C to +100"C 

Storage Temperature. . . . , .. . . , . , ... • . . • •• • ,. , . , . . -6SoC to + l OO°C 

Peak Input Power . , ... . , , .. . . • .. .. . • . . ... . , .• ,. , , , . +17 dB m 
Peok Input Current at 25°C. , , . . . . . . . . , . , , . • .. . , , , , . 50 mA DC 

We ight 3 grams (0.1 1 oz,) max. 
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Typical Performance at 25°C 

Conversion Loss 

• 
• , V 

., / 

" " I 
" • • • IG U U 

10 ~RW! \£'>1\ .,!", 

Conversion Loss vs. L 0 -Drive Level: 
The minimum recommended drive level 
is +4 d8m. The maximum recom· 
mended drive level is +13 d8m. 

Conversion LO$s vs. Frequency: Con
version loss of the mixer when used in 
an SSB system. The frequency ordinate 
refers to the A·pon {fAI with fl to 1 
MHz at 50 MHz. Data planed with an 
fL level of +7 dBm. 

Isolation 

I~ 1m '" 'I flll()UfSCT ' WI! 

Isolarion vs. Frequency: Leve l of the f L 
signal red through to the A- and I·ports 
with respect to the level of the fL signal 
at the L-port. 

Harmonic Intermodulation Products : 

" , 
I 

, 

SI M ~U·TOME IfffillMCDU LAnOM DISTORTION 

>~ >. 
>OO >. .. 
n 

" • 
'J • 
, 

" • " >. 

• >. • >. >. >. >. >. >. >. >. >. 
" " " " " " " " 
" • n • 
" • , • , • " " , • " " 
" • " • • • '! • 

• 
HAIIMONI[S OF ' , 

2·500MHI 
CtASS I MIX!~ "IImllU.l\l~S 

t • • ~g~Jt.i 6> - l~C~ 

" -!)O WIt 
'. (6 .10 dB<n 
1, 1i H ds.n 
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" >. >. 
" " • n 
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WJ-M6G 
DOUBLE-BALANCED MIXER 

~~} 0.6 TO 2 GHz 

IF DC TO 0.3 GHz 
LO DRIVE +7 dBm (nominal) 

• LOW NOISE FIGURE: 6.5 dB (TVP.)2 
• HIGH ISOLATION : 25 dB ITVP.)2 

Guaranteed Specifications 1 

Characteristics Min. Max . 

SSB Conversion Loss 
.nd 

SSB Noise Figure B.OdS 

8.5dB 
9.OdS 

Isolation 

'L " R 25dB 

'L " I 25dB 

'L " R 25dB 

'L " I 18 dB 

Conversion Compression I .OdS 

Densensitization Level I.OdS 

No tu ; 

Test Conditions 

fA 1.3 to2GHz 
' L 1.3 to 2 GHz 
fl 0.01 toO.3GHz 

fA 0.6 to 1.3 GHz 
fL 0.6 to 1.3 GHz 
110,0 1 to 0,01 GHz 

110,01 to 0.3 GHl. 

fL 0.6 to 1 GHz 

iL 1.0GHz to 2.0GHz 

fA Level:O dBm 

f R2 Level := -2 dBrn 

1. Measured in a 50-<lhm 'V slem w iH'I nominal LO d rive and downconllerl8r applica tion only. 
o ... nleu otherwise specified. The I·Porl frequency fa nge elil lench 10 DC lor phase dOlee lion. 

pulse modulat ion, or attenuate, opplicat lons, I·Pon VSWR degladH from u 50·ohm svstem at 
low IF heQulmcies. 

2. Typical vulues alt mealu led al 2SoC and lI le nOI !luuranleed. Thay ale bu,cd on Ihe avelage 
vatua meusured alIne speci ried condit ion. 

Abs olute Maximum Ratings 
Operating Temperature .. ......... .. .................. _54°C 10 +100

oe 
Storage Temperature. . ............... .. .......... _65°C to +100°C 
Peak Input Power .............. +23 dBm al 25°C. derale 10 +17 dBm at lOOoe 
Peak Input Current at 2SoC ................................ 50 mA DC 

Weight 2 grams (0.0702.1 max. 
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Typical Performance at 25°C 

Co nversion Loss 

• 
• 
~ I 

• .. e 
e 

" 

'( '!U)''''' 

' ~ '1!:ll~U" 

I 
I 

.---C~- . " 
1.0 Or..H ltiC! 01 .. 

r J 

u " 

Conversion Loss vs. LO Drive Level: 
The minimum r&ommendcd drive level 
is ... 5 d8m. The maximum recom
mended dri'lel level is +13 dBrn. 

, J 
h U 10 I I .. 

Conversion Loss vs. 'nplll Frequency: 
Conversion 1055 of the mixer when used 
in an SSB system. The frequency ord i. 
nale reiers to the R-por! (fA) with fl 
equal to 100 MHz_ Data plotted wit h an 
f L level of +7 d8 rn . 

Conversion Loss 

• 'A • ( "'.: 

§ j ~'~,_' :'_~-:'~'_'C'"_·_'·_'C·_· ____ -: __ ~-=::~ 
§ 

• " T r • • " " • " • , . ,. m ,. .... '" 
'I I;W.t~,· Y .wv 

Convcrsion Loss vs. (, Frequency: 
Conversion loss of the mixer when used 
in an SS8 system. The frequency ordi
nate refers to Ihe I-f)on ( f

l
). 

Isolation 

"0' , h »I~ 11 I' 
l~iOl'.MW· G", 

Isolacion vs. Frequency: Level of the 
fL signal fed through 10 the R- and I· 
ports \'1ilh reS;:lect 10 Ihc level of the i L 
signal at the L·port. 

Mounting Instructions 

1111 r.\S/ QI n+{ ~~G .1\1 ~(~ ~iIOUI~ 51 G~OO'IO I ~ HI 1111 CIRcun 
I C'o_O ~(lI;\~ l'l.l.."iI 1M ItSI MRrQjlI.w;a W;D~'cnVi 1f'ID;'> 
1\ IfICOVI,.;DfO AAilll~ IMiI \OIonJ',G W.~utl l\1 rUlt l l'OXHS 
u,,', II Oil l~I ·.t'O I~ 011 CUI ro, fQllIAS .... ., A't Q!.IIIl S~II YA{Tll'Y 
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WJ-MSH 
DOUBLE-BALANCED MIXER 

~~} 2 kHz TO 12 MHz 

IF DC TO 12 MHz 
LO DRIVE +7 dBm (nomin.l) 

• LOW NOISE FIGURE: 5 dB (TVP.J 2 

Guaranteed Specifications 1 

Characterist ics Min. Max. 

SSB Conversion Loss G.O dS 
"d 7.DdS 

SSB Noise Figure 

Isolation 

fL al R 45 dB 

IL at I 30 dB 

f l a l R 40dB 

fL ' at I 30 dB 

NO let ; 

Test Condit'jOM 

JOkHz -5MHz 

2 kHl - 12 MHz 

2 kHI - 5 MHl 

5 MHl- 12MHL 

1. Measu red in a 50-ohm system wil li nominal LO dr ive and downconvert. , applica lio n only, 
unleu otherwise $p('cified. T he I·Port frequency ICInge I!Xlench to OC for pila:s (! d lHeclion, 
puis, modula tion, or attenuataf applica tIons. I·Port VSWR degrades hom 11 50-ohm SVS lcm al 
low IF h e:quelll; les. 

2. Typical VO!U!!S afe meosured 81 2SoC ond orc 1'1 01 guaranteed. Thev li re bated on the ave ragQ 
va lue measured ill the specifi ed condition. 

Absolute Maximum Ratings 
Operating Temperature' _ ............... _ .• • •• . .. . . . . -54"C \0 +100"C 
Storage Temperature ..... . . . .... . .. _ . .. . • • • ••. , . ... -65"C lo+100"C 
Peak Input Power ..... ... ....... . .. .... ....... . ........ +17 dBm 
Peak Input Current at 2S" C ............................. . . 50 rnA DC 

• For inpu t sll/nols belo ..... 3 kHz at L and R. tho Ulnll>f rature ra l1 91111 O" C to +l00"C. 

Weight 6 grams (0.21 07.1 max. 

578 

Outline Drawing 

M6H 

I 

~:~~ItA 
.a. I\'/'l 

". .~ 

"" .. 
GlW-G:1<) 
.s",·QI'u 

I 

"" '"" 

- ~:: -
- ~~ -

- ~~ -

• • + • 
r ... ' ,. + • 

,,., .'. 

I)o"'ll.l'~ ~~( I~ ":C~£S WJl.u .. nl"~ 
' 90'0 :'l>I ~""lS:SO-"'-~"'s.t ?fc,t,ro 

PIIi I/W.tilERS ARE SHO":;N FOn REFERE:~CE mal'_ 

Schematic Diagram 

~F l§lj~ 
, , , , . 

• 
l'fOIIl 1011""01, 1J;1I'~ld.ll cr.t:.tCll ~~ N~~ ''''.~ • IOtI IO(' 
M ' "',\ J ..... ~ f leQlIH Poi l '!~rDl'·~·.:l'SOllIA''''~ J> 
(;";1.' .1)",< lH 1 • ~'LI 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



WJ-MGJ 
DOUBLE-BALANCED MIXER 

~~} 2kHz TO 12 MHz 

IF DC TO 12 MHz 
LO DRIVE +7 dBm (nominal) 

• lOW NOISE FIGURE : 5 dB ITYP.l2 

Guaranteed Specifications I , 

Characteristics Min. Max. 

sse Conversion l oss 6,0 dB 

"d 7.0 dS 
SSB Noise Fi gure 

Isolation 

IL " R 45dB 

IL " I 40dB 

IL " R 40 dB 

IL " I 30dB 

NOles . 

Test Co nditions 

10 kHz - 5 MHz 

21:H2 - 12MHz 

2 kHz - 5 MHz 

5MHz - 12MHz 

1. Measured in a 50·ohm system Wil h nomlnol LO drive ond downconvllrter opplkalion only. 
unleu otherwise sped fied. The j..pOrt frequency range extends 10 DC for phase detection, 
pulle modulation; or ottenu:nor applications, [·Port VSWR degrades from a 50·ohm system III 
low IF frequencies. 

2 . Typical values Brn measured III 2SoC and are not guaranteed, T hey life based on Ihe Bllerage 
1I/lIuo measured 01 lhe specified condition. 

Absolute Maximum Ratings 
Operating Temperature . ... . ...... . .. . ....• •. ......... -54"C to +lOO"C 
Storage Temperature .................... • ••... . . .... ~65"C to +lOO" C 

Peak Input Power ....... .. ......•......•.. . ............ "' 17 dBm 
Peak Input Current at 2S"C ................. • •... ...... . ... 50 rnA DC 

Weight 4 grams (0.14 OlJ max. 

Outline Drawing 

MGJ 

I ". I.~, 
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WJ-MSK 
DOUBLE.BALANCED MIXER 

~~} 5 TO 4()0 MHz 

IF DC TO 400 MHz 
lO DRIVE +7 dBm (nominal) 

• HIGH ISOLATION: 35c1B ITYP.l2 
• LOW COST 

Guaranteed Specifications I 

Characteristics Min. 

sse Conversion Loss 
,"d 

SSB Noise Figure 

Isolation 

IL " R 35dB 
i L al I 30 dB 

Il at R 25dB 
f L ,Il I 2DdB 

NOI!:s. 

Max. 

7.5dB 

9,0 dB 

Test Conditions 

fL & fR 5-200 MHz 
'10.5-200 MHz 

\ & fA 200~400 MHz 
1
1

1-400 MHl 

fL 5-100 MHI 

f L 100.-400 MHL 

1 Measured In a 50·ohm system wit h nominal LO urive and downCon\le, le. apllllCil1ion only , 
unless ul lHl rwislI ~pocllied . T he I.Pon I''''qu!!n(;\, ro ngc e ~ lend$ to DC fo r pliuslI (jelecliOn, 
pui$ll moduli:llion. o r lI n enU.:l l0 r oPl'l icatlo "s. I·Po rl VSWR deg rOOM from .:I50·ohm sys tem at 
low IF liequencies. 

2. Tvpical values <Ire rneasu red a\ 25~C and a.e (lot g<la rll,u eed. They life baseD on Ill!! <lvllr1l9U 
lIalue ,neolu red ill tin: SI)ecified condition. 

Absolute Maximum Ratings 
Operating Temperature . . . . . . . . . . . . . . .• • . .. .. .. -65"C to +100"C 

Storage Temperature.. . . ........ . .. . . •• • .. . .. . . -54"C lu+ l 00"C 

Peak Input Power . . . . . . . . . . . . • . . . . . . . . • . . .... + 17 dBm 

Peak Input Current at 25° C. . . . . • •. ....... • . ........... 50 rnA DC 

Weight 4 grams (0.14 0/.) '~la x. 
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Outline Drawing 
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Schematic Diagram 

f1 , 
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WJ-M6KC 
DOUBLE-BALANCED MIXER 

~~} 5 TO 400 MHz 

IF DC TO 400 MHz 
lO DRIVE +7 dBm (nominal) 

• HIGH ISOLATION: 35 dB (TYP.)2 
• LOW COST 

Guaranteed Specifications ' 

Characteristics Min. Max , 

sse Convers ion Loss 
7.5dS , "d 

sse Noisil Figure 
9,OdB 

Isolation 
f L 91 A 35dB 
fL tl l ! 30dB 

fL at A 25dB 
fl at I 20dB 

NOIH : 

Test Conditions 

fL & fR 5· 200 MHz 
f1 5· 200 MHz 

fl & fl~ 200· 400 MH~ 
I, 1 - 400 MHO! 

fL 5· 100 MHz 

fL l QO·400MHz 

1. Mea~u rtd In II 50-ohm $ySlem wi lh nom inal LO drive ond dOWf'con~r1" opplicalion only, 
unleu QlhllrwisB spedlied . The I-Pon frc!!uency range extends 10 DC for phose deleCtlon, 
pulle modulation, or an enuatar ilPPUcll lluns, , ·Pon. VSWR degrOOcsl.om II SO-ohm system al 
low IF Inlquencics. 

1. Typico! lIolues arc mClIsured III 2SQC lind Ilfl! no t guaranteed. Thev a,e ba~~>d on the IIvcrage 
voll.l!! meosuled 81 the tpcclfied condition . 

Absolute Maximum Ratings 
Operatin!) Temperature. . . .. . .............•.......... _54°C to 100°C 
Storage Temperature ..................• . ••.••• •..... _65°C to lOOoe 
Peak Input Power . ..... ... _ .•. . . . .. • • . . • • •• . •.......... +17dBm 

Peak Input Current at 2SoC. . . ... , ..... .• ••.. . .. . ....... 50 rnA DC 

Weighl 8 grams 10.28 oz.) mal(. 

Outline Drawing 

M6KC 

~ 1 
o ClIO , tt'O J 
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, DIO I "" UULCi$OI"r~""SE SOtC.I.'[l) 

Schematic Diagram 

, . , . 
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WJ-MSR 
DOUBLE-BALANCED MIXER 
LO 
RF 

10 TO 1200 MHz 
10 TO 1000 MHz 

IF DC TO 1000 MHz 
LO DRIVE +7 dBm (nominal) 

• LOW NOISE FIGURE: 6 dB (TYP.l2 
• HIGH ISOLAT ION : 40 dB (TYP.12 

Guaranteed Specifications I 

Characteristics Min. 

sse Co nversion Loss 
, nd 

SSB Noise Figure 

Isolarion 

iL a t R 45dB 
i L at 1 30dB 

'L " R 30dB 

IL " 1 20 dB 

IL " R 22dB 

IL " 1 15dB 

Conversion Compression 

Densensitization l evel 

NQlC" 

Max. 

7.0dS 

8.5dB 

9.5d8 

I .OdS 

1.0 dB 

Test Condi t ions 

fR 20 10 600 GHz 
'l 10 10 1000 MHz 
'I I to 500 MHz 

fR 10to 1000 MHz 
'L 10to 1200 MHz 
' l Ito 200 MHz 

',1101000 MHz 

I L 10 to 100 MHz 

'L iOO to 500 MHz 

'L 500 to 1000 MHz 

fR l evel" 0 dBm 

'R2 Level" -2 dBm 

, M~Jsu,ed In a 50-ohm 1'1'511) 111 with nominal LO drove and downcon~ener arllliocation only, 
un len 01he.w.se WI.'<:!fied. The "Pon freuucncy , ange extent.1I to DC 10' (lha«: Ilelcclion, 
p ... 11<! II1OOula1lol1 , O' 3ncnUillor tllJI) licillinns, ,·Po.t VSWR deoroclcs from a 50·uh ... SY$tem at 
low IF hequenclc$. 

2. Tv,Jl c~1 value! II.;! ,ne~5 u red Ot 2Soe and D.e nO t UUHranteed. Thev ~ r e b;35l!d 011 the average 
~alue Hwasu.eti at the spot l f'~d CtllldillOn. 

Absolute Maximum Ratings 
Operating Temperature.' ............................ . . _54°C 10 +l00°C 
Storage Temperature ............................... . -6Soe 10 +100°C 
Pea k Input Power ............ . . +23 dBrn at 25°C. derate to +17 dBrn at IOCoe 

Pea k Input Current at 25°C ............... .. ........ .... ... 50 rnA DC 

·Fo. inpu t sillnols billow 20 MH~. the temperature ronlle is _20oe to + l 00oe. 

Weight 2 grams (0.07 07 .1 max. 

582 

• I 

Outline Drawing 

M6R 

"" _-I ""1 I-Dill -

-I-~ 0.275 
f6.~~ 

-]-~ ~ .. " 0.1&0 - .., ~ (O . ~~I OIA ~ lEADS 
(~ .051 ~ 0.)66 OIA _ 

OlIO 
(5 OS) 
S.C 

19.i~ . 

-, 
GflOUll0 

O,,, [t;S'O"5 U( 1)< INCM[$ I""LU"'(IE ~$l 
, .0'0 ,j~1 UUU.S$ OTItER",,'" Sl'ttlnEO 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



Typical Performance at 25°C 

Conversion Loss 

• , 1 

, 
, 

7 • 
, 

• " 
IOO~IV[UVH·e9 .. 

Conversion Loss vs. Drive Level: The 
minimum recommended drive level is +~ 
dBm. The malC imum recol'rlmended 
drive level is +13 d8m. 

-. • • 
• f-, 

i' , 
• 
Ul o.l 11.2 1I O ~ ., .. 0 1 \II O. U 

Conversion Loss vs. Input Frequency: 
Conversion toss of the mixer when used 
in an SSB system. The ireQuoncy ordi · 
nate refers 10 the R·pon OR) with II at 
30 MH1.. Da la " totted with an f L levcl 
of +7 dBm. 

Conversion loss 

• • -. 
§ 1 • · , 
~ . 
" " 

1\ t I1ro '{I<, '. ~i" m.1'XII;II'" 

'~2: I~' [1Il:U'YtI 
' \ 'iWl",I(!')-U! WI: 

, 

:±:t: 
0. 11. 1 at el ~ I u U 0,1 H o.t a 

II ' ~IOUl ~('r·~, 

Conversion Loss VS. " FrequencY: 
Conversion loss of (he mixer when used 
in an SSB system. The frequency ordi· 
nate refers to the I·port (I t ). 

VSWR 

• 
" ". 

,. - 1- -1\ 

• 
Reflecrion Coefficient vs. Frequency: 
Reflection coefficient of the l -. J- and 
A-ports in a 5O-ohm systcl!1 with fLat 
+7 clBm. A· and I-pOrt rel faction cop- f· 
ficie nt is p lo tted ror flat 0,5 MH /. . 
Also sho\'m is the L-pon VSWA. 

lsola1ion 

• 1 0, 01"', 

IZ:: L 10 t ISOIAn"" • 
I~ d 1' 1/ 1f I 1 , , 

I ' , 

•• 

• ) 10 I rUllO" -
• o 0. I U U U o.~ " 0.1 U 0. ' lO 

ILll!(otj{~n·· Gi<, 

Isolation VS. Frequency: Level of the fL 
signal fed through to the R· and I-portS 
\'/ith respect to the level of the fL signal 
a! the L·pon. 
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WJ-MST 
DOUBLE.BALANCED MIXER 

~~} 10 TO 500 MHz 

IF DC TO 500 MHz 
LO DRIVE +7 dBm (nominal) 

• HIGH ISOLAT ION: 40 dB ITYP.)2 
• QPL VERSION AVA ILABLE! (See Section 7) 

I 
Guaranteed Specifications 

Characteristics Min. 

SSB Conversion loss 
ood 

SSB Noise Figure 

Isolation 

IL at R ilQdB 

'L " I 35dB 

fL ot R 35dB 

'c " I 30dB 

fL at R 30dB 

'L at , 25dB 

'L " R 25dB 

'L " I 15dB 

N OHIS: 

Max, 

7.0dS 

S.D dB 

9,OdB 

Tes t Conditions 

fL & fA 10 to 200 MHz 
I I i !O 200 MHz 

IL & fR 200 La 350 MH 2 

I
J 

1 to 350 MHz 

fL & fA 350 to 500 MH , 
111 to 500 MHI. 

I L &IR ' Ow50MHz 

fL & iA 50 to 100 MHz 

fL & fA 100 to 200 MH , 

IL & iR 200 to 500 MH , 

Measured in a 50·ohm system w i th nominal LO dr ive arld downeorlV!"!! !!! Dpplica tion OI'l IV. 
unless o lile.wise specified. T ne I·Port frequency range eX\l.'nds to DC lor phijs~ deU1Ction. 
putse rnodulation, or attenuatar app lications, I·Port VSWR degra<Jts Irom a 50·ohrn wuem at 
low IF frtttjuencilis. 

2. Tvpical \/aluts are meosured DI 25°C and ore nOI guaranreed. Thev are bused on Ih lt average 
value mtmsu red a l Ihe speci fi ed condition. 

Absolute Maximum Ratings 
Operating Temperature . ....... . ... ... . • .. . • .. •.. . .... -54"e 10.fo lOa"e 

Storage Temperature ... . ....... . .... ..•. . ...... -65"C to +100"C 

Peak Input Power ... . . ... ... . . .. . . ••. ... ... . . . . .. + 17 dSm 

Peak Input Current at 2S" C ... . ........ .. ...• • •. .• , .... .... 50 rnA DC 

Weight 2 gr<;IITlS (0 .07 oz .) I'nux . 
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Outline Drawing 
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Typical Performance at 25° C 

Conversion l oss 

• 
; , 
§ , 
• 1 • 0" 

" 
" • . , • 

Conversion Lass vs. LO Drive Level: 
Conversion toss in an SSB system as a 
function of dr ive level (I l level), with 
f l and fA at approxi mately 50 MHz and 
fA level at -20 dBm, 

Conversion Loss vs. Input Frequency: 
The frequency o rdinate re fers to the in· 
puts f l and fA with 50 MHz. No ise 
figure perfor mance is the same above 
I MHz. 

Isolation 

, 

• • . " . g , 
• 
" 

-

, 

, !I')!I , 11 ,). '" 

I ,-f" 1~ Al II HI ::-{ 
, '-I 

I -
Ie- i 
" 

Isolation lIS. Frequency: l evel o f the 
f L signal fed through to the A·pon with 
respec t to the levol 01 tho 1 l signat at 
the L-por!. 

I 
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WJ-M6V 
DOUBLE-BALANCED MIXER 

~~} 0.4 TO 500 MHz 

IF DC TO 500 MHz 
lO DRIVE +7 dBm (nominal) 

• LOW NOISE FI GURE: 5.5 dB (TYP.)2 
• HIGH ISOLATION: 50dB (TYP.l 2 

• 

• QPL VERS ION AVAILABLEI (See Section 7) 

Guaranteed Specifications I 

Characteristics Min. Max. Teu Conditions 

SSB Conversion Loss 6.5 dB fL_ fR & f l l to 200 MHz 

"d 7.5d8 fV fA & f, 0.4 to SOD MHz 
SSB Noise Figure 

Isolation 

fL at A 45d8 fL 0.4 to 60 MHz 
f at I 30 dB '-
' L at R 30 dB f L 60 10 500 MHl 
'L at I 20 dB 

Conversion Compression 1,0 dB fA Level "' 0 d8m 

Desensitization Level 1.0 dB fR2 Level ~ - 2 d8m 

NOles : 
I . Measured on u 50-ohm iystem Wllh nornlrlil l LO drive and tJownconve"Il! OIll,l ica t ion onlv. 

tmleu otherwIse specif ied . The ' ·Pon h et\uency range e~len!.Is to DC 10f .,haw d CI('C I;on, 

pulse mooulah on, Or il UOrlUll l0r IIpplic lIhn ns , ,·Porl VS'lJR dcg'OOL'S h orn a W 'ohrn sySl um ill 
low IF fr equencies. 

2. Tvpkal vOlues ~re mea5Ur~tI 8t 25°C 3rld afe nOt lIulI'lin tt'l!<l . They li fe bnsud on thl! ave. age 
value mtnsufed lit the speCIf,ed COIl(III;on . 

Absolute Maximum Ratings 
Operat ing Temperature .'. . . . . . . . . . . . . . . . . . .. ........ _54°C to +l00oC 
Storage Temperature. . . . . . . . . . . . . . . . . . . ..... ...... ~65°C to +l00°C 
Peak Input Power .......... .... +23 dBm at 25°C. derate to -17 jam at 100° C 

Peak Inpu t Current at 25°C ... .. .. . ..... , ' . . . . ............ 50 lOA DC 

'For Input sigOlals below 1 MH~, the tom,.tlfliturO fIIl1!1fl is _20°C to + 100oC. 

Weight 2 grams (0.07 oz.J max, 
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Typical Performance at 25°C 

Conversion l oss 

• 
• , !---" 

V '.hOllil, 

, / 'l UJl'llI 

II 

Conversion loss 

-. • , 
, 
• 
• 
" 

, 
'" , •• mMtl 

tl S1.IPl ,o.m(,"' -

" 
,. ,. 

, 
• 

10 O~,\t Ul'!l · .'" 
10 Conversion Loss vs. " Frequency: 

Conversion L.oss vs. Drive Level: The 
minimum recommendea d rive Icvcl is +4 
dBm. The maximum recommended 
drive lev!!1 is +13 dBm. 

, 
• / " • / \ • 
• 
• " 

Isolarion vs. Frequency: Level o f the I l 
signal fed through to the R- and ' ·ports 
with ((!Sp~t to the level of the I L signa l 
at the L·port. 

Conversion loss of the mixer when used 
in an SSB system. The frequency ordi· 
nate relers to the I·port (/,1. 

VSWR 

•• 

,··-j-+-+--'I~ 

Reflection Coefficienr vs. Fraquency: 
Reflect ion coefficient 0 ' the L·, I· and 
R·ports in a 5O·ohm system with fL at 

Isolation 

" 
" .' 
• , 
" 

Ll0'1~1I~ 

IIO"sou.tI~7 
~ . 

+~ 
"'-

"'-
,. 

Conversion Loss vs. Input Frequency: 
Conversion loss of th!! mixer when used 
in an SSB system. The frequency ordi, 

., 

nale refers to the R·port !fRI. Data 6 
plottad with an fL level of +7 dBm, " 
at 50 MH z. 

H'Oln I!D-~ ",' 

+7 dBm, R· and j·port reflection coef· 
ficie nt is plotted for 'L at 250 MHz. 
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WJ-MSH-3/MSHC-3 
DOUBLE-BALANCED MIXER 
'-0 2 .0 TO 6 .0 GHz 
RF 3.7 TO 4.2 GHz 
IF DC to 2000 MHz 
'-0 DRIVE +7 dBm (nominal) 

• LOW NOISE FIGU RE: 4.5 dB (TYP.I 
• HIGH ISOLATION. 35 dB (TYP.I 
• LOWCOST 

Guaranteed Specifications 1 

Characteristics Min. Typ.2 M all., 

sse Conversion loss 
Md 

SSB Noise Figure 4 .0 dB 5,5d8 
ii ,S dB G.OdS 

ha lation 

L to R 32 dB 42 dB 
25d8 37 dB 

l to I l GdS 21d8 

Conversion 
I.OdS 

Compression 

NO I IlS. 

Test Conditions 

iR =- 3.7 to 4.2 GHI 
i l =2 ,OIOG.OGHz 

il :30 10 2000MHI, fl > fA i, ;30 10 2000l'.·IH/,fL > fA 

fL "2.D\o 4.DGHI 
fL ,. 4,0 to 6.0 GHI 

fL :2.0 \0 6.0 OHz 

f R l evel 0 dBm 

1. Me.n ured 10 II 50-011." SV~lem Wilh nominal LO drive and dowllconvenllr oppticaliol'l onlv. 
unless otherwise $pecified. The I,Porl frequency range extends 10 DC lor ohase detect ion, 
pulse modulo tlon. or II l1cnUOlor applico tions, I·Pon VS\'1R degrodM frorTI 0 50'Ohm system at 
low IF fr equlIl'lcies. 

2. Typical va l ue~ orll mCOlurlld at 25°C arld are not guaranteed. ThllY ore bUild on the average 
volue mea, ured a t the specifll!d condi tion. 

Absolute Maximum Ratings 
Operating Temperature . .. ....... . ..... . ...... ..... ... _54°C to + l oo"C 

Storage Temperature .. . .. .. ..... ... . .... .. .. ... ... . -65"C to + loo"C 
Peak Input Power .. ..... .. ..... +23 dBm al 25"C dl!(ilti' to +17 dBm at loo"C 
Peak Input Current at 25°C . . . . . . . . . . . . .. .... . . 50 nrA DC 

Weight 2 grams (0.07 ot.! m<l){. 
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Outline Drawings 

M8H·3 

/ 

DI "( "Sl(H.S"~( III " '~HU ~""UI"(lt"SI 
, Olo.nllJ " lI.SSD1 H('IWlU $f"u;orl(O 

M8HC·3 

O''''I·,!.l.Cms "1\( m 1'1(><<.5 ~·,,,u,, .. tI(1U1 
• Olt Ill. U"lI.SSO' HfM·"'S£ ?£ClnlD 
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Typical Performance at 2 S D C 

Conversion Loss 

-, . 
• " . z 
o 
i2 5 
• > 
~ , 
u 

•• 
., 
, 
., /' , 

I 
V t~ . 3.1 GH, 

' R· ~ .O GHI 
" · 0.9 GHI 

• • • 
l OOHIV£ lEVH·d8m " 

Conversion Loss vs. Drive Level: The 

minimum recommended drive level is 
+5 d6m. This level has been establi shed 
on the premise that a lower drive level 

will degrade the conversion loss and 
noise figure Ollef the full temperature 
and frequency range. 

The maximum te<:omrncndcd dr ive level 
is +10 d6m. This upper level has been 
established by the desire \0 avoid a 
serious increase in noise fi oure and a [ass 
of isolation. 

Conversion Loss 

" -• 
~ J. 

" z 
o 

, 
• •• •• > z 
B 
•• , 

0.95 

/ 

' l · 1.15 GN. 
'R • 3.1- ~.l GH. 

1.05 1.15 1.25 1.35 

If fA£QUE l jCV. GH' 

COli version Loss VS. ',Frequency: Con
version loss the rn i x~r when used if! an 
SSG system. Tile frequency o rd ill.:.I[c roo 
l ers to the I-part [ f ll ·.vil h fL al 2.75 
GHl and fA swept lram 3.7 to 4.2 GHz. 

Isolation 

50 

• • . / 
· z 
E J • 3 
;p • 

• 
-, 

, 

i'-. r l • A 

"', ---
J , • 

l O fA £QUf NCV - GHI 

Isolarion liS. Frequency: Level of 1M f L 
signal fed ItlfOlrgh to the R· and I·ports 
with respect 10 the levI.:! o f the f L signa l 
at the L ·pon. 

VSWR 

. ,. , / Iv' 
~ I 

, , 

, 
IL < IR-.... 

, -1/ 
J 

\ II 
V 

. , 
lQ FREQUENC Y - GHI 

1-- - -
", ' 

"T'I 

, 

/' 

, 

l.5 3.& U U U 4.0 U U C.3 U 
/IF FREQUENCV _ (il-" 

1:10+- I 171 , o.~ 1.0 1.S " IF FREQUENCV - GN, 
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WJ-MBH-7/ MBHC-7 
DOUBLE-BALANCED MIXER 
LO 2.0 TO 6.0 GHz 
RF 2.4 TO 6.0 GHz 
IF 30 to 2000 MHz 
LO DRIVE +7 dBm (nominal) 

• LOW NOI SE FIGUR E: 6.0 dB (TYP.) 
• HIGH ISOLATION: 35 dB (TYP.) 

Guaranteed Specifications 1 

Characteristics Min. Typ.2 Max. Test Conditions 

SSB Conversion Loss 'A "'3.7 to 4.2GHl 
,"d 'L=210 6GHz 

SSB Noise Figure 4.0 dB 5.5dB ' I'" 3) to 2000 MH , 
4.5d8 6.0dS 

;0 <fR 
II '" to 2000 MH z 

' L> fR 
fR '''2.4 10 6GHz 

6.0dS B.OdS , I
J 

'" 30 to 2000 MH-

Isolation 

L to R 32dB 42 dB 'L :2to4GHz 
25dB 37 dB f L = 4 to 6 GHz 

L to I 16d8 21 dB ' l =2to6GHz 

Conversion 1.Od8 f A Levul 0 dBm 
Compression 

Densensitization Level 1.0 dB fR2 Levol = 2 dBm 

Third-Order +13 d8m f
L

=+7dBm 
Intercept Po int 

NOles. 
1. Measured In D 50-ohm 5yslem wilh nominol LO drive and downconvcrle r appliclltion only, un· 

leu o thorwise specified. The ' .Pa n frequency ra ng!! extends to DC lo r phase d(!tection, pul511 
modulat ion, o r attenuator applic;ltio llS, J,POri VSWA degrades from a 50-ohm ,.,.s tem al low 
IF frequenc ies. 

2. Tvpical yalues al II' mll'lnured a t 2S"C and arc no t guarnn tced. Thev are based On Ihe avcraoe 
Yill ue measured at Ih li tpecilied condi tion. 

Absolute Maximum Ratings 
Operating Tomperature. . . . . . . . . . . . . . . . . . . . . ... .. _54°C 10 +100°C 

Storage Temperature ... . ...... . ...... ... , .... ... . .. -65"C to +100"C 

Peak Input Power .. . ........ .. +23dBmat25°Cderatcto+ 17dBmilt lOO"C 

Peak Input Curront at 2S"C ...... . .. . .. .. . .. . .... ......... 50 rnA DC 

Weight 2 grams (0,07 07,) tnd X. 

590 

Outline Drawings 

M8H·7 

4liIOJll.95oI ~I A 
U 'lI lll.6SI • 

DI"~"$'O" S "'Re '" IU CH(S l\"U I"'En~SI 
.~ID (.2!i1 UNU SSOTH ERWISEU'[Clf llO 

M8HC·7 

DI .... " SIOH5 ... ~£ I" IIOOtU 11oI1 UI".nU$I 
• 0 111.351 U'jllSSOTHtlt"'U P'[CI FI[O 
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Typical Performance at 25"C 

Conversion Loss 

• • 
, 
, 
, 
, / 
, 

./ 

' L • 3.1 G!1l 

IRj4.0jHt_ 
, , , , " 

LOORIH POW(R · ~ B"" 

Conversion Loss vs. Drive Level; The 
minimum recommended drive level is 
+5 dBrn. This level has been established 
on the premise that a lower drive level 
wi l l degrade the conversion loss <lnd 
noise figure over the fu ll temperature 

am.! frequency range. 
The maximum recommended drive levul 
is +10 d8m. This upper l eve ~ has been 

estab lished by the desire to avoid a seri o 
ous Increase in !"lOise fi [!ure and a loss 01 
isolat ion. 

-· 
, 
, 
, 
, 
, 

1 .. 2.00IlJ ......... 
L,,-O., OH, 

/. v'.' U Glb"" 
~ 

/ ' ,..-'- 'L > IR "\ 

~1 "1 ~ Bm r 
• 

RF F R EOU[NC~ · GH, 

Conversion Loss 

, 
• I, ' 1 1 Gil, /,-, :"": II • 1J1IiH , 

, 

, 1, . Q.l GllJ ' f 
-', '\~, 

;/ 
\ <'II ,, '-

( LO ' 'fdBi 
, , , , , 

RF F~[Q U[.~ tV _ Gill 

Isohllion 

. ' , / '-- /L-I\ 

, c·, 

, f- - / - - --, , 
LO FM OU£Ney · GH, 

Isolation vs. Frequency: Level o f the 

fL signal fed through to the R· and 1-
ports wi th respe<;t to the level o f the 

f L siilnal at the L-pon. 

VSW R 

,. , 

, j V'\ / ,. 
II \ / 

,. , 

,. , 
, , 

~ 1 
, 
., 
., 

u 

" • " 

V , , 
LQ fREQUE NtY · GH, 

/ :... 
.r'L < I 

;/ r1 

" ' L> tR 

11 " ':iH'~ 

- , 

, , , 
/iF FR[ OUUICY· GH' 

, 

~ ,/ 
" .. , 
" " " 

, .. 
!F fA £OU EU CY _ GH • 
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WJ-MST/ STC 
WIDEBAND CLASS 4 MIXER 

~~} I TO 3400 MHz 

IF I TO 2000 MHz 
LO DRIVE + 10 dBm (nominal) 

• INSENSITIV E TO SYSTEM MISMATCH 
• HIGH INTERCEPT +18 dBrn (TYP. )2 
• BROA 08AND 

Specificatio ns i 

CIIa' . Cleril1 icl Min. Typ.2 Mu . Teu Condit lonl 

SSB Conv. rsion Lon 6.0(18 l.OuSJ Il (, fA 5·1000 MH~ 
' 0' i1 \-500MHI 

ssa Noh. Fit ll re 

7.0clB B.O clSl 
It (I, fR 1-:moo MHl 

1, 1- 1500 MHI 

a.OuB 9.5vSl ' Lao fA l-l<1OO ','HI 
1,1 -2000 MHI 

hoF~ l io n 

3:!ClB 40 as 'l 10-1500 ~H! 
It ill , 25 Ill> 35uB IL 10-J~OO MHl 

35 dB AO d8 IL 10-2'"...00 MHI 
Il al R 25 dB 35,,6 i l ' ·.!400},'H! 

fA ill 1 25 dB fL 1 to3400MH~ 

Thi .d.() ,der 
lruarccpl Point - iBclBm LO 20Cl0 \ 'Hl, -10 dS,,, 

' Rl " 1000 MHz,'A2 

·1!)1 0MHtbollld! 
- 10 dBIlI 

Convc" ion , "' fA "I -7 d Bm 
Coml'r ~lI i o n i L ", >I JdB'\I 

Oanlanlil iu lion Leve l , '" 'R2<1: -5d3", 
'lOlt IO{j Bn1 

Third·Orde, 
Inlermod ulaiion '"' IF VS': ,R J I 

S,,"p.en1on 
DCBfad~llon 

NOles: 

1. Mea5ured in .:) 50-ohm svsu:m w ith nominal LO dri"e and d ownco nWfHlt applica t ion onlv un · 
less olheJ'\..,lsp. spee ifie d . 

2 . T ypica l "'<lIullS a ro m easu red at 25°C .. nd 11m nOI guara nteed . Th ey ure based a n t he .)Verage 
va lue m easu red a l the specified cand ilio n . 

3. G uara ntlmd vill ues for M8TC uni l are 0.5 d B w o rw than v~ l " e$ listed. 

Absolute Maximum Ratings 
Operating Temperaturc . . . 

Storage Temperature .. . 
Penk Input Power 

592 

. ... . _54°C to + 100°C 

. .... -6SoC to +100
c
C 

Outline Drawings 

MaT 

MaTC 

O.l1~ II II. Cf4 
~f"~ II ll· R C. 

1..-_--,J ...... GllCII•• D 

v 

DI,.r .. ~IO"S A R~ III "'CHfS 1"'L L.un[ ~ SI 
, .DID ' 251 U:,U SS OTfI EQ" OSE !i>'[~lfIEII 

1I 1 /d,U~lor~s "<If "1'''I:''fS il-ll LLI"1fI [flSI 
, 010 I "" ImL(SSOT ~ ( "'''S£ S'(C" '(O 

Weight 
MaT: 2 grams (0.07 oz.) max. 
MBTC: 22 qrams (0.78 oz.) max. 
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Typical Performance at 25°C 

Conversion Loss vs. Frequency 

• . 
~ 

I 

'I 

!L'lt If : " 0 11:1: 

.- , 
, --- .. " , , 

100 !w 1100 U" 110) lG)O 

, 

R> r .. EQlF.JiCY • Ib!: 

11. ' !~ " 1!OO Vltl 

, , , 
"-

, , .. .. .. -... , --

tw 11)0 101)0 nco 110) 1100 111)0 
Ilf F~CUtNCf· " K. 

Isoliltion YS, Frequency 

.' 
L • I-i Y I 

"j 
) \ l "', a~/\ /7 '-: " " r ' , 

. \ ! ~, 

';'!.} 1 
100 &00 !l00 ma lC~ IOOJ 

LO r"10i,l<.J;CY· l1li. 

II 
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WJ-MSTH/STHC 
WIDEBAND CLASS 4 MIXER 

~~} 1 TO 3400 MHz 

IF 1 TO 2000 MHz 
LO DRIVE +23 dBm (nominal) 

• INSENSITI VE TO SYSTEM MISMATCH 
• HIGH INTERCEPT +29 dBrn ITYP.)2 
• BROADBAND 

S pecifications i 

Characteristics Min. Typ.2 Max. 

SSB Conversion lon 6.50'8 7.5o'S' 
,.d 

SSB Noise Figur~ 

8.5 dB 10.0 d Sl 

Isolation 
3,0 dB 110 dB 

'l al I 25d8 35 d8 

30 dB 37 dB 
fL ill R 22d8 35d6 

fR a t I 21 dB 

Thlrd·Ordor +29 dBm 
Intercept Point 

Conversion I dB 
Compression 

Donsensitizalion Level ldB 

Third-Ordor 
lo te/modulation 3 dB 
Suppression 
Degradation 

Notes: 

Test Conditions 

iL & fR 5~2000 I\;H l 

" I-SUO lilH .. 

'L & fA 1-3400 MHI 
','-2000MHI. 

'L 10-1500 MH( 
'L 10-3400 MHI 

fL 10-2500 MHI 
II. 1-3400 MH, 

f L 1 I:; :-0.400 MHI 

LO 1800 MHz, +22 dBIll 
'RI =WOOMHl, fR2 

., 1010 MH! bam at 

OdS",! 

'R<H +1 7dBm 
IL at +23 dBrn 

'R2 clt ""5 cH311+ 
Il a: +23cl8m 

IF VSWR 31 

1. Measured In " SO-ohm ~ystem with nominol LO drive ood dowl'leol'lverltlr appliealiol'l ol'l lv un· 
11m othl!rwi$e specified. 

2. Tvplcal volu" ore measured at 25° C ilnd are not guara"Ieed. Thev artl based on Ihe ilVI;! f itgt! 

value meil~ufed ilt the spllclfied condi lion. 
3. Add 0.5 dO for eonnectorlled pockage. 

Absolute Maximum Ratings 
Operating Temperature. 
Storage Temporature . 
Peak Input Power ... 

594 

........ -54"e 10 +100=e 
. ..... -GSoe 10 +100

c
C 

. +30 dBm max, at 25°C. +27 dBm milK. til 100"C 

Outline Dl'awings 

6.111 lI!n DI _ 
tim-,; In I,C. 

- 10 POIII 

r 
... !.~::lJ' 

l}", ,",", 

C I M£1/slotI~ A~[ IN mC>'[S IM I U1M(H~SI 
• Cl 0 I ,~\ U·Il ES.$Q TJlfIlWISl P€C'''[O 

MaTHe 

o,uws,o. .... ~.[ '" '''CH'S'<lIlL,vtHII$J 
, DID I n, u."L(.$l;Q IH[IIW!5E$P(C'''[O 

Weight 
MaTH: 2 grams (0 .07 oz.l maK. 
MaTHC: 22 !Irams 10.78 oz.) max. 
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Typical Pe rformance at 25°C 

Conversion Lon VS. Frequency 

IL • IA II: l001lH1 

. . -~"-, , " 

, 

300 100 1100 1100 1400 )000 
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WJ-M9A 
DOUBLE-BALANCED MIXER 

~~ } 0.5 TO 200 MHz 

IF DC TO 200 MHz 
LO DRIVE +13 dBm (nominal) 

• HIGH ISOLAT ION: 35 clB (TYP. )2 

Guaranteed Sp ecifications 1 

Characteristics Min. Max. 

SSB Conversion Loss 

'"U 
7.5 dB 

SSB Noise Figure 9.OdS 

Isolntion 

lL at A tl 5 d8 

fL 31 I 40dB 
fL a t A 30dB 

fL a t I 25dB 

Conversion Compression 
I.OdB 

Desensiti zation level 
1.0 dB 

. NOles . 

Test Conditions 

fL& fR O.2 -50MHz 
f! 0.05 to 50 MHI 
fL& fR O.05 - 200M Hl 
fl 0.05 to 200 MHL 

1 - 30 MH ~ 

30 - 200 MH 7. 

fA "'+10 clBm 
f l : +17d8111 

f R2 = +17dBm 

fL = +17 dBm 

1. Measured ill iI 50·ollm system with nominal LO drive lind downconverter apptic'Hion onlv. 
unle1s Otherwise specif ied . The I·Pon fret;uencv ,al1GB cll tcnds 10 DC for phaSe detection, 
pu lse modulation, or allonuDtor applications, I·Port VSWR d~9rades flom II 50-ohm wst(lm al 
low IF frequenc ies . 

2. Typical Ylllues lire m e:lSured at 25°C and lire not guaran teed. Thel' ore based o n the ave rage 
value m l.'il5 ured III !hi! specified condition. 

Abso lute Maximum Ra tings 
Operat in!l Temperature ' .. 
Stora!le Temperatura ... . 

. . . .. . •.. ... _540 Cto+ l00° C 

. . ...... . . . . . ...•.• • .. .. . _65°C 10 +lOO°C 

Peak Input Power . ............. . 

Peak Input Current at 25
Q

C .... . ...... . .... ..... .. . . 
'For j(lPU \ Signals be lOW 100 k Hz, the Icmper(nu I\1 ra nge is - :i!O°C 10 + 100oC. 

Weight 4 g(ams (0.14 ad Inax. 
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. ... +17d8m 

. .. 50 filA DC 

Outline Drawing 
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WJ-M9AC 
DOUBLE·BALANCED MIXER 

~~} 0.5 TO 200 MHz 

If DC TO 200 MHz 
LO DRIVE +13 dBm (nominal) 

• HIGH ISOLATION : 35 dB (TVP.)2 
• OPL VERSION AVA ILABLE' (See Section 7) 

Guarantee d Specifications I 

Characteristics Min. Max . Test Conditions 

SSB Conversion loss fL & fA 0.2 -50MHl 
ood 7.5d8 110,05 - 50 MH I. 

SSB Noise Figure 
f l & fA 0.05 - 200 MHz 

9.0 dB f r 0.05 - 200 MHl 

Isolat ion 

iL ill R 45d8 
fL ill , 40 dB fL 0,05 - 30 MHz 

fL al R 25d8 
f at I 25dB fL 30 - 200 MH I 
L 

Conversion Compression fA = +10dBm 
1.0 d8 f

L
=+17dBm 

Desensitil::ation Level fR2 =+17dBm 
1.0 dB 

fL= +17dBm 

NOles. 
1. Measurc ill a 50-ohm $yS1Cm with nominill LO dri~t! ond downconvC rlc r app ticalio l'! only. 

unless o thorwlse specifl od. 
2. Typical values are ml!(Isu ted ill 25°C and are nOI guaronteed. They are based on the aVCfilgl! 

value measu red al the sp01;i l ied co nd i\ ion. 

Absolute Maximum Ratings 
Operating Temperatu re- . . . 
Storage Temperature . ..... .. . 

. ..... .. . . . • ••.• . •• .. . . _54° C to +100
o

C 
. . . • ... . . . . • •.... -65

a
Cto+l00°C 

Peak Input Power ... ... . ...... +20 dBm 
Peak Input Current at 2SoC .. . .... . .. . . 50 mA DC 

Weight B grams (0.281)1.) max. 

Outline Drawing 

M9AC 

®,- - - ,® 
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WJ-MS8 
DOUBLE-BALANCED MIXER 

~~ } 0.5 TO 500 MHz 

IF DC TO 500 MHz 
LO DRIVE + 17 dBm (nominal) 

• SU PERI OR TWO-TONE PERFORMANCE 
• EXCELLENT INTERMOOULATION 

PERFORMANCE 
• HIGH INTERCEPT PT : +25 dBm ~TVP. 12 
• HIGH ISOLATION : 40 dB (TVP.I 

Guaranteed Specifications 1 

Characteristics Min. Max. 

sse Conversion l oss 
,nd 7.008 

SSB Noise Figure 

7,5d8 

9.0 dB 

Isolation 

IL " R 55d8 

IL " I <15 dB 

IL " R 45d8 

IL " I 35d8 

IL " R 35<.18 

IL , t I 25d8 

fL at I 20 d8 

Conversion Compression 1.0 d8 

Densensitizalion l evel 1.0d8 

Notes. 

Test Conditions 

fL & fR 0.5 to 30 MHI 
' ,0.4 to 30MHz 

fL & fA 30 (0 100 MHl 
' 10.4 to 100 MHz 

f L & fR 100 10 500 MHl 
i J 0.4 to 500 MHz 

'L O.510 30MHz 

' L 30 to 100 MHz 

I L 100 to 500 MHl 

f R 0.5 to 500 MHz 

fA = +8 dBm 
' L =+17dBm 

'R2 '" +17 dBm 
' L =+ 17d8m 

1. Measure(! In II 50-ohm svs!tlm whh nominal LO d ri'/c and dOWl1corwerter applica; ion o nly. 
unless o therwise spcdliod. T he I·Port fr equency Iilng!! e~ !l!nds to DC for phase de tection. 
puhe modulation. or olt/lnuotor applications. I,Porl VSWR degrades Irom 0 50·ohm SYS! Df11 ~t 

low IF ileQuencies. 
2 . Typical values ore mea~ured lit 25°C and Ofe nOI gUDfa nteed. They a re based on the aV/lroge 

vu lue measured II I the specified condition. 

Absolute Maximum Ratings 
Operating Temperature. . . . ... ... . . . • •. • . • . . . ...... _54° C to +100

o
C 

Storage Temperature . . . . . . . . ....•.............. _65°C to +l00°C 

Peak Input Power . .. ..... .... .. . .. •• . . ..... ...•....... . . +23 dBrn 

Peak Input Current at 25° C. . . . . . .• •. ... .... .•. ..... . 100 inA DC 

Weight 4 grams (0.1 4 oz.) max . 
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Typical Performance at 25"C 

Convllrsion Loss 

. . 
, 

• 
, 

, 

• • 

V 

, • 

V 

, , • OU\ I6 LI20l! 
lO O~I\t U\1l ·4 .. 

Con version Lass vs. La Drive Level: 
The minimum recommended drive level 
is +10 dBm. The max imum reco m· 
mended drivel levet is +20 dBm. 

"LCI!L~t1·"'" 

Conversion Lass vs. Input Prequency: 
Conv<:rsion loss of the mixer when used 
in an SSB system. The frequency ord i· 
nate refers to the inputs f L and fA with 
II any frequency less \han-5DO MHz for 
conversion loss measurements. Data 
planed with an I L level of +17 dBm _ 

Isolation 

Isolation vs. Frequency: Level of the f L 
signa l led th rough 10 the R· and I.ports 
with respect to the level of the f L signa l 
at the L·port _ 

Typicallntennodulation Perfonnance at 25°C 

Harmonic Intormodulatlon Products 

SL~ G L[·TOIL[ IIfIEIIMODuunO H Ol STORTlO H 

~99 19:>9') la :>99 Ie ~99 'I:>!jg 
~9O ::>90 :>50 :>90 ::>90 :>9') ::>'l'J :>!l(I :>90 

e :> 99 ::>99 :>99 >99 :>99 ~99 ~9i ::>ft ~gg 
:>90 :> 90 ::>90 :>90 :> 'ilJ :> \10 :>S<J :>~ :>90 
~ n II n M re ~ ~ ~ 

> 90 :>90 :> 90 ::> 90 ::> 90 ::> 90 > 90 ::>9Cl ::>90 
~ ~ ~ ~ ~ Q ~ n 90 • " . >90 ::>9'J :>90 ::> 90 ::>9:1 ::> '1.l >9:1 ::>90 ::>90 
~ ~ ~ ~ ~ ~ ~ ~ a " ~ 3 , 

• 

" " " IS ::>9'J " " " • " " " ~ • u • • " " " " " " " " • , " • " " " " • " " .. " " " , 
" " " " " .. 

" " " " • " " • , 
HAI\"'O ~L CS 01 I. 

0.5· 500 MHz 
ClASS II MIXER 

(TYPE 21 

L. @ OO1!m 
1. @ -tOoBm 
I. - 49 MHI 
r.. .. 50 MH/ 
to - + 11 d1tn 

SI~ GLE ·TO Nf INTEM MODULUIDII DISTORTION 

u 
M .. , 
" " " • 

::>90 :>ii) ::>9') ::>90 ::>90 >90 >90 >~ >10 
>00 ::>90 >9:;1 >00 >9:1 ::> 00 :>90 >SO > 00 
>90 ::>90 :>90 >90 >9'J >9) :>90 >110 >90 

~ :>9) ::>~ >90 :> 9:1 >9Q :>90 :> 90 ::>90 >90 
:!> > 11) .' " " ~ 2 51 . " ~ 2J 

" 
• 

85 >90 

" " • • 
" • • ., • .. 
" " M " , 

n >. · >. 
" " .. " • .. " • 
" " • " " " " ~ 

" " " " " " ~ " " " " • , , , 
IIAII MIl!! ICS gl I, 

O. ~· 500 lotH / 
CLASs II MJXER 

[TYPE 2) 

n >. 
" " .. " .. " .. " " " " • 
" " • 

I~ - 49 M/f/ € - 10 06.1\ FOR AU COIlOLlI(mS 
I, .. so MIU' 
to - +20 dBm 
lO - + 17dSm 

Inrermodulation Signal Levels: Inter· 
modulation signa ls resu lt ing from the 
mix ing of harmonics at the inpUT sig· 
nals are shown in the tables below. 
Mixing products are indicated by the 
number of dB below the fL ± fA out· 
put . The typical performance in Table I 
was obtained with f L and fRat approxi. 
mately 50 MHz, f L at+17 dBm, fRatD 
dBm, and all resistive terminations. The 
typical performance in Table I I was ob· 
tained under the same condi tions as 
Table I but wi th fA at - 10 dBm. As a 
" rule-ot·thumb" a decrease of 1 dB in 
the f R level with result in an extra 1 dB 
of suppression for 2 fR products; an ex· 
tra 2 dB of suppression for 3 f R pro· 
ducts; an ex tra 3 dB of suppression for 
4 fR products. etc. Improved perfol · 
mance can also be achieved at tower 
frequencies. 

Operat ion wi th the minimum recom· 
mended fL leve l of +10 dBm wil l reduce 
the level 01 the intermods in the lower 
three rows of the in termod chart. A 
maximum f L level of +20 dBm is 
recommended to ach ieve t he best per· 
formance on imermods in the rows 
above the third in the inter mod chari. 
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WJ-MS8C 
DOUBLE.BALANCED MIXER 

~~ } 0.5 TO 500 MHz 

IF DC TO 500 MHz 
lO DRIVE +17 dBm (nominal) 

• SUP~R IOR TWO·TON E PERFORMANCE 
• EXCELLENT INTERMODULATION 

PE RFORMANCE 
• HIGH INTERCEPT PT : +25 dBm (TYP.)2 
• HIGH ISOLATION : 40 dB (Typ.)2 
• QPL VERSION AVA ILAB LE! (See SeClion 7) 

Guaranteed Specifications' 

Characteristics Min. Max. 

SSB Conversion Loss 

"d 7.0 d B 

sse Noise Figure 

7.5 dB 

9.0dS 

Iso lat ion 
f a t R 55dB .L 

I 45dB iL at 

f L il t R 45dB 

i L al I 35 dB 

fL a t R 35dB 

'L 81 I 25dB 

fL m I 20 dB 

Conversion Compress ion 1.0 dB 

Densensitization Level 1.DdS 

NOles. 

Test Conditions 

f L & fA 0.5to 30 MHz 
110,4 !o30 MHz 

'L & fA 30 to 100 MHz 
f 10.4 to 100 MHz 

fL & fA 100 to 500 MHz 
i l 0,4 to 500 MHz 

tL O.5to30MHz 

'L 30 to 100 MHz 

f L 100 10 500 MHz 

fA 0,5 to 500 MHz 

fA = +8dBm 
' L = +17dBm 

fR2 '" +17 darn 
fL :+17dBm 

1. Me\l5uH,d in " 50·ohm syncm w ith r'lomimii LO d rive nod do,",nconvene. appl ication only. 
J.I nless otherwise wecif ied. The I·Pon fr~>quency range c"I~"d~ 10 OC for pha~c de tection, 
pulsc modulatiOn, or ottan ... ator .. pp l ic~t j ons , I,POfl VSWR degrades /rorn a SO'Ohm syStem il t 
low J F Ireq ... enc;es. 

2. Typic!!1 vol ... e! aru measuretl al 2S"C and arc nOI guarantced. They ale based on thl! aVN3gc 
value measured at the specified condition. 

Absolute Maximum Ratings 
Operating Temperature .. . .. . .. . ... . .. . . . • ..•. •••.. .. - 54" C to +lOO"C 

Storage Temperature ... . ... ... ..... . . . . .. . .• • •• . . . . -65"C to + lOO"C 

Peak Input Power .. . ... .. .... ...• . .... . ...• • .......... . +23 d Bm 

Peak Input Current at 2S"C. . . . . . . . . . . • . . . . • ••........ 100 rnA DC 

Weight 8 grams (0 .28 od mal< . 
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WJ-MSC 
DOUBLE·BALANCED MIXER 

~~} 0.4 TO 500 MHz 

IF DC TO 500 MHz 
LO DRIVE +13 dBm (nominal) 

• HIG H ISOLATION: 35 dB (TYP.)2 
• QPL VERS ION AVAILABLE! (See Section 7) 

Guaranteed Specifications I 

Characteristics Min. Max. 

sse Conversion Loss 

"d 7.5 dB 

sse Noise Figure 

9 .0dS 

Isolation 

f L at R 45 dB 

' L "' I 40 dB 

Il " R 25 dB 

IL "' I 25 dB 

Conversion Compressio n 
1.OdS 

Desensitization l evel 
1,0 dB 

Note, : 

Test Condit ions 

f L & fA 10 to 50 MHz 
i , l 1050MH l 

f L & 'A 0.4 to 500 MH 
' , 0.4 to 500 MHz 

0,4 - 50 MHz 

50 - 500 MHz 

'A "' +10dBm 
f L " +17 dBm 

fR2 = +17 dBrn 
f L +17 d Bm 

1. Mt'J lur(!d in a 50·ohm Iyllem with nominal LO drive and downeonvener application only, 
unless olholWisll spedfied. The " Port froQullncy fange cl<tflnds to DC fo r phase detec tion, 
pulse moduh:ulon. or anenUOlor applications, I·Port VSWA degrades from a 50'ohm system al 
low IF frequencies. 

2 . Typical vafue$ are mlHI$Uled ot 2S"C and Bre no t guaranteed . Th BV are based on the ove rage 
vafue measured Dt the speci fied condition. 

Absolute Maximum Ratings 
Ope rat ing Te m perature ...... . ...... . .. . ... .. .. . . ... . _54°e to + l OOce 
Sto rage Tem perature. . . . . . . . . . . . . . . • . . . . . . .. _65°e to +1 oo~e 

Peak Input Po wer .... . ... . ... . . . . .•. • . • • . • • • .• . ........ +23 dBm 

Peak Inpu t Curre nt a t 25° C ..... .• . 100 mA DC 

Weight 8 urams (0.280;:.) max. 

Outline D rawing 

Mge 

, 

D'VU;S'Dns .. ~[ '"~ ' NCHES ' '' '~l, .. nus, 
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WJ-M90 
DOUBLE-BALANCED MIXER 
LO 2 TO 500 MHz 
RF 2 TO 400 MHz 
IF DC TO 800 MHz 
LO DRIVE +20 dBm (nominal) 

• HIGH INTERCEPT POINT : +30 
dBm (TYP.I 

• LOW NOISE FIGURE : 6 dB (TYP.O) 
• QPL VERS ION AVAILABLE! (See Section 71 

Guaranteed Specifications l 

ChB fl~"';l1 ic~ Min. Me", Ten Condi tions 

SSB Cannulan LOll fL S lo 200 MH, 

' 0' 6.5 dB fA 20 10 80 MHz 
sse Nolle Figure f j 5 10 80MHl 

7.0 dB f j OAto l 20MHz 

fL &fR 6 10300 MHz 
7.0 dS f l 5 10BO MHz 
a.OdS 110.-' 10 300 MHz 

7.SdB 
fL 510470 MHz 
fR 5 10 1\00 MHl 
I j 510BOMHl 

'l 2 10SOO MHz 
9.0dS 'Fl21o 400 MHz 

110.4 10800 MHz 

Iio ialion 

'l a t R 40 dB 

' L 111 I dOdS fL2 to32MH1. 

fL at R 
fL at 1 

35dB 
35 dB f l 32tol00MHz 

IL at R 
'L at J 

25!lB 

" lOB 
f L 100 to 500 MHz 

fFt at I 17 dB fR 2 to 400 MHz 

Conversion Compr&n ion fRi.lI +1 5dBm 

"" fl al+23dBm 

Desenliliution fR2 31-t-13dBm 
I dB ' L at+23dBm 

NOles . 
1. Mea5u ritd in a 50-ohm system wilt> nominal LO drive and downconvetlar application only. 

unlen O1herwi~e ~pecllied. The I·Port frequency range eklends to DC lor phue detecllon, 
pul~e modulation, or auenuotor applications, I·Port VSWR degrades from 1,1 50 ·ohm synem at 
low IF frequencies. 

2. Typical va lues are measured al 2S"C al'ld are 1'101 guaranleed. They are baled on the ave rage 
value mel,lsu red 1,11 the specified condit iol'l. 

Absolute Maximum Ratings 
Operating Temperature 

. h .,.., ddt' . .. -54"C 10 +85c
C W it out speci Icatlon a egra a Ion . . . .. •. . • •. . ... . 

with 0.5 dB noise figu re degradation . . . . .. .... . . . . _54°C to +100°C 

Storage Temperature . 
Peak Input Power for any Single Port 
Total Input Power for all Ports. 
Peak Input Current at 2SoC . . 

602 

. - 65"'C to +l00" C 

. ...... +23 dBrn AMS, +26 dBm Peak 
.. , ... . . +24 dB m RMS, +27 darn Peak 

. .. ... .. ... 100mADC 

Outl ine Drawing 

M9D 

, J I I 
'-- ~I- " 11;) ~ ". o:w,anlO 

6t11~02SJ e r- - ~ e 4, 

DIMENSIONS " M IN INCH~S l"' ILL'''HE~5) 
•. 1110 1.151 VIRUS On<ERW ISf $I'[Clf ([0 

Schematic Diagram 

Weight 6 grams (0.21 at. ) max. 
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Typical Performance at 25°C 

Conversion Loss 

5 

~ 6 
.;, 7 
§ 8 

~ 9 
::l10 
~ 11 
z 
812 

13 

./ 
/ 

/ 

I 
II 

-5 -3 -1 1 3 5 7 9 11 13 15 11 19 21 23 
LD DRIVE LEVEl- dBm 

Conversion Loss vs. LO Drive Level: 
The minimum recommended drive level 
is +10 dBm. The maximum recom· 
mended drive level is +23 dBm. 

'" 

I.l;IIIIII:·!~~!ll~ II}I 
8 1 5 10 100 500 

RF FREQUENCY - GHz 

Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ordi
nate refers to the R -port (f R) wi th f I 
any frequency 5 - 80 MHz. Data 
plotted with an fL level of +20 dBm. 

Isolation 

Isolation vs. Frequency: Level of the fL 
signal fed through to the R- and I-ports 
with respect to the level of the fL Signal 
at the L·port. 

Two-Tone Intermodulation 

-- r-.... IrOdBmlNPUTS 1'0... -N... 
r-.... ~ 5 dBm INPUTS - r-.... I-.. 

I" r-.... --
r--. ........ 

....... r--.. 
17 20 23 

LO DRIVE lEVEL 

Two-Tone Suppression VS. Drive Level: 
The WJ-M9D is designed for superior 
two-tone performance with a low LO 
drive level. With only +20 dBm LO 
drive level, the third-order products will 
be reduced 68 dB with both input 
signals at -5 dBm. 

DdBm :NPU+ 
LD@I+23dBm 

V I' 
, , 

r--- - -I- -7 
·5 dBm INPUT-

50 100 soo 
RF FREQUENCY - GHr 

Two-Tone Suppression VS. Input Fre
quency: With each dB decrease in in
put level the third·order product is de
creased an additional 2 dB. As shown, 
the WJ-M9D will reduce third·order pro
ducts 62.5 dB with both input signals at 
o dB and 72 dB with both input signals 
at -5 dBm. 

Third-Order Intercept Point 
E 

'" i : er::::~ I *1::$;:1 ~I mt=HIf=t=1~ 
::; 13 11 20 23 
~ LO ORIVE LEVEL 

Input Intercept Point vs. Drive Level: 
With only +20 dBm LO drive level, this 
mixer has a +30 dBm input third-order 
intercept point. 

OUTPUT INTERCEPT POINT 1"\ 
I \'I. FREQUENCY , ...... ~ 
1 T T IIIII -

-INPUTINtERCEPTPDIN ~ 
i r· ~R~Qrf1~~-' l @+23d m 

50 100 500 
RF FREQUENCY - GHz 

Intercept Point VS. Frequency: The in
put intercept point of the WJ-M9D is 
+30 d8m. This is 15 dB higher than the 
intercept point for a low level double· 
balanced mixer. The output intercept 
point is equal to the input intercept 
point minus the conversion loss. 

603 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



WJ-M9E 
DOUBLE-BALANCED MIXER 

~~} I TO 400 MHz 

IF DC TO 400 MHz 
LO DRIVE +27 dBm (nominal) 

• HIGH-INTERCEPT POINT : 32.5 
dBm (TYP. )2 

• LOW NO ISE FIGURE : 6 dB (TYP.)2 

Guaranteed Specifications 1 

Characteristics Min. 

SSB Conversion Loss 

"d 
SSB Noise Figure 

Isolation 

fL at R 45dB 
fLat I 45 dB 

'L at R 35dB 

'L at I 40 dB 

'L at R 25dB 

'L at I 25dB 

fL al I 25d8 

Conv ersio n Compression 

Densensitization Level 

. NOles • 

Max. 

6,0 dB 

7.5d8 

9.OdS 

1.0 dB 

1.0 dB 

Tes t Conditions 

f L & fR 2to 50MHl 
fl 2 to 100 MHz 

fL & fA 1 to i OOMHz 
f I 0.4 to 400 MHz 

, fL & fR 1 to 400MH-
f I D,il to 200 MH7 

fL 1 w30 MHz 

fL 3010 100 MHz 

iL 100 to4QO MHz 

fR l t0400MH, 

fR Levcl = +20 dBm 

fR2 Level +18 dEm 

\. Measured in II 50-ohm system with norn,nn l LO drivl! ond do .. m~orwerl er "1lIIlical ion ouly. 
unless o tl1llrwise weeified. Thl! I-Potl fr equency mng!! ex tends 10 DC for ph [lSI! d el ll1:\ion, 
pulse moduf.nlon , o r al!enu~ , o r a;ll) I;cmlg lu. I·Pon VSWR d !!QflKh.'$ " am a 50·ohm svs ,ern 3, 
tuw IF frequencies . 

2. Typical v~ Iu es ilre m!lasured II I 2Sc C ;mel Or!! nOI gU3rarneed. T,,.IY ore based on Ih8 ilvcrag8 
value mC35ufcd 31 Ihe sl)ecified conti ilion. 

Absolute Maximum Ratings 
Operating Temperature 

With +27 dBm LO Power. . . . .. . .• .. •• • ..... - 5I\
Q

C to +71 Q C 

With +24 dBm LO Power ..... . ................... . . _54°e 10 +100
Q

e 
Storage Temperatu re . . . .,. . .... .. . ... . .. ... _65°C to IOOoe 
Peak Input Power for any Single Port . . . . . .. , . . +30 dBal RMS. +33 dBm Pp.ak 

Total Inp ut Power for All Po rts . . . . . . . ... +31.5 dBm RMS. +34.5 dBm PI!o;1 k 

Peak Input Current at 25~C. . . . . . ............ . ... . ... 200 rnA DC 
Tho power foting iSilllplil;lIb le oVllr a _54° C 10 +71°C. \en'lleratu re runge. DUIUlI! IInearlv to a liI!' 

o 
hu lf power III 100 c . 
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O u tline Drawing 

M9E 

I 
o2OOT 
151M1 

O"'U~~'O" ~A";: IN1Uttt ESC"" LL",nus, 
• 0 1DUSI U"LESSOTtt[AWlY foPlClfrED 

Weight 21 grams (0.74 0/.1 ifI(lX . 

Schematic Diagram 

n h~' ~V,r 

u 
, 0 
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Typical Performance at 2 5 ° C 

Conversion Loss 

• ; 
,.-

" /' 

.0 / 
I 

• 0 
o 10 10 

Lll CAlVE LEVEL _ dam 

Conversion LOS$ lIS, LO Dr ivc Lcvcl: 
The minimum recomfllC!nded drive level 

is +20 dBm. The max imum reco m· 
mended drive level is +30 dBm. 

Conversion Loss 'IS. Inpur Frequency: 
Conversion loss of the rni xer when l lsed 
in an sse system. The frequency ordi · 

nate refers to the inputs fL and fR with 
f I at 20 MH z for conv(:rsion loss mea
suremen ts. Data plotted with <In f L 
level of +27 dBrn. 

A 1 dB ilflprovement in conversion 
loss can be made.at 400 MHz by revers· 
ing the I· and R-pons i.e., by fet>ding 
the input sign<ll in to the I·pon and tak· 
ing the Ou tP ~l t from tl1e R·POrt. At 
lower Irequencies th is performance im

prOVelllillll is no t as signif icant . At 100 
MH t.. there is iI 0.2 dB improvcmelll 
whi le at 50 MHz and below there is no 
illl[lrO'lernent. 

Conversion Loss 

." ti. 
. , , , , · , ..\, '1 • t: ~ • ~ I 

I : 1:: ;,. l'f , 
.m " " ~ ,~ 

lH ;)U[I.Cl-r,'", 

Cohversion Loss vs. Outpur Frequency: 
The frequency ordinate refers to the 

o utput ' I with fA al 50 MHz. Dil ta 
plan ed with an I L level of +27 d8m. 

Isolation 

• 

• 
. i ~ I " - lihHH I 

w 

b, -tJt"" !~'!I {" 
• . -j 

• t:'::J . 

" ~I m -. 
" ~ij - .. " " .. 1 n 10 100 '" f~!OLl I IC" Mill 

Isolarion vs. Frequcncy: Level oi the f L 
si!jna l fed througn 10 Ihe R· and I-ports 
with respecl to t he level of the f L signa l 
;n the L-port. Maximum isolat ion can 
be obtained bel\Neen the inpu t signals 
by l eeding til e input signal (fA l into the 
I·port wit h some sacrifice in two·tone 
performance. 

Typical Two-Tone Pe rformance at 25°C 

Definition : In a mixer application 
'.'.'here the inpu t must be \'Iideband.I':1O 
signals (fA1 and fR2) may mix wi th the 
loca l osci llator signal (f L) to produce in
band. two-tone third-order intermudu· 

lat inn products [2( R2 - f R 1) ± f L I . 

1 ~7\I111~U ' .. 

T'.'lo-Tolw Supression vs. Inpllt Le'lcl.· 
With edch dB cif1crease in inllu t level. 
the th ird-order produCls 65 dB with 
both input si!)nals al a dBm and 85 dB 
with bOltl input signals at - 10 d8lll. 
The input intercept poim for the WJ · 
M9E is ilt +32.5 clBm. This is 19 dB 
11igher than the intercept [loint ior a 
lOW-level double·b.1 Ianced mixer like the 
WJ·M 1. The 3 dB COlilpression shown 
on the graph is a combinat ion of bo lh 
conversi()n compression and densensit j · 

.wlion. 

Two-Tonc Supprcssioll '1$. Inpur Fre
qucncy: Tht! two-tone performance of 
the WJ-M9E is constant across Its fre

q uency range. Ot her mixers, even o ther 
high level mixers, have a de9radation in 
performance abou t 10 MHz. 

VSWR 

100 lOCO 

IR[(fW.cr -I,\/jl 

VSWR vs. FrcC/wmcy: VSWR of the R
and I-ports il1 11 50 ·ohm system with fL 
= 400 MHl at +27 dBm. Some varia
tion in the t· and R-pOrt VSWR will 
occur as a func tion of the L·por! Ire
quency . Tht~ L-por! VSWA is typically 
less than 2.0 to 1 <lcross its 1 to 400 
MHz frequency baml. 
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Typicallntermodulation Performance at 25°C 

Intermodulation Signal Levels: Inter
modulation signals resulting from the 
mixing of harmonics of the input signals 
are shown in the table below for the WJ
M9E. Mixing products are indicated by 
the number of dB below the f L ± f R 
output. The typical performance in the 
shaded portion of the table was ob
tained with f Land fRat approximately 
50 MHz, fL at +27 dBm, fR at 0 dBm, 
and all resistive terminations. The typi
cal performance in the other portion of 
the table was obtained under the same 
conditions as the shaded portion, but 
with fRat -10 dBm. Note the improve
ment in suppr9ssion, especially with the 
higher order products of fR' when the 
f R level is reduced. I mproved perfor
mance can also be achieved at lower fre
quencies. 

For best suppression of fR harmonics 
>2, an fL level of +30 dBm is recom· 
mended. For best suppression of fR 
harmonics <2, an f L level less than +27 
dBm but not less than +20 dB is recom
mended. 
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7 

6 

5 

1 , 

o 

>99 
>90 
>99 
>90 
>99 
>90 

, ,88 
>90 

81 
>90 

64 
73 
24 
24 

o 

>99 
>90 
>99 
>90 
<86 
>90 

91 
>90 

73 
>90 
<-

71 
83 
0 
0 

29 
18 
1 

>99 
>90 
>99 
>90 
>99 
>90 
>99' 
>90 

85 
>90 

62 
75 
35 
34 
20 
10 
2 

>99 >99 >99 >99 >99 >99 
>90 >90 >90 >90 >90 >90 

97 >99 >99 >99 >99 >99 
>90 >90 >90 >90 >90 >90 

95 >99 >99 >99 90 >99 
>90 >90 >90 >90 >90 >90 

92 90 95 87 94 87 
>90 >90 >90 >90 >90 >90 

69 85 68 85 64 87 
>90 >90 >90 >90 89 >90 

70 63 70 61 62 64 
79 80 80 77 82 79 
11 42 19 50 39 49 
11 42 18 49 37 49 
32 24 29 27 30 29 
23 14 19 17 21 19 
3 4 5 6 7 8 

Harmonics of fL 
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WJ-M9G/M9GC 
DOUBLE BALANCED MIXER 
LO 
RF 

10 TO 1600 MHz 
10 TO 1500 MHz 

IF DC TO 600 MHz 
LO DRIVE +20 dBm (nom;n.l) 

• HIGH TYP. INTERCEPT PO INT : +27 dBm 
(UPCONV.) : +2 1 dBm IDOWNCO NV.J 

• MINI ATU RE PACKAGE : TO-8 
(M9Hl, SMA CONN ECTO R PACKAG E (M9GC) 

• HERMET ICAL LY SEALED 

Guaranteed Specifications 1 

CharllCll)rillics Min, Mal<. Test COI'Id ition$ 

SSB Conv~'1ion lon If!: 20 \<1 500 ~.;H.> 

and B.OnS 'L 10 to iOO MHI. 
SSB Noi~1l Figure '12 \1,) 200 MHz 

6,5 dB ' I DC 10 GOO MHI 

fR 1010 1500 MH~ 

9.5dB IL lOtol GOOMHt 
' . 210200 MHi 

la.OdS 'I DC \0 000 '.lHi 

11olatio n 

Il <It R 30013 

'L ill I ZBdS fL 10-500 \iHI 

' L il l R 25dB 

'l il l I 16<18 'L 5OO· IOOOMHI 

'L " I R 20 dB 

'L ill I 130B f
l

lOOO- l 50!H!H: 

fR il! I \5<18 fR 10- 1000 MH~ 
!) {IB fA 1000-1500 MHf 

'R .. ... '·l dBm 

Converlion Camp.tulon f L - +20 dBm 
1.O d6 IR - .. 15<18m 

'L .. .. 2308'" 

OC"Iensi l ization I ,D dB 
'R2 ", +1 3dBrn 
fL .... 23 1.1 8111 

Note,: 
I. Meusurold in iI SO.ahm system with nominul LO drive and downcOllvener anplie'll ion onlv 

unless o therwise sPllCll ied . Th ... L·Port fnrQlumey ranOIl ~xtt! n(h to DC fo r I'Iho$O rJe tec tion 
puLse rnoduhnion, or attenuata, applicllt io n,. l,Po lI VSWR degl'lldl!S from II SO·ohm system li t 
10'.'" IF freq uencies. 

Absolute Maximum Ratings 
Operating Temperature 

WithOUL Specification OE!l:Jradation . . .. . . ... ... • ..... ... _54°C 10 +85°C 

'v'!ilh 0 .5 dB Noise Figure DCI'Jradalion .... ... . . . • •...... _54°C to +100
o

C 

Storage Temperature . . . . . . .. . . . . .. ... , .. ••• . ••... . _65°C to +l00°C 

Peak Input Power for any Single Port +23 d BIll 

Peak Input Power for all Ports . . . ... . . .. . . . . .• ... ..... .. . ... +211 dBIlI 
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Outline Drawings 

M9G 

o. lIn 11.171 01. 

1

- D~M!rm l.C. 

L--_~,........GMW·I O 

1 I). poo-

If '0111 

/ 

OI"[r. ~IO'/S "~f " ' II'O!£S ' '''' LLl''t;(lI5I 
• o,~ 1.#1 U'; l[!.$OI"£II"'~l ?U:"'UI 

Weight 
M9G 2 grams (0.07 Ol. ) lIlilK. 

M9 GC 22 !jrams (0.78 Ol.) milK . 

IjI ~""; ' ON ~ .. ~ c 'N U'Ci' lS IL" LL I .. nU~1 
• e lO( 25, U'II, [S!;OI IlER;O;'U: Y [C" 'ED 
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Typical Perfonnance at 25°C 

Conversion Loss vs. LO Drive 

" 
'I" IllO wn01 ·I~ al" 

'10' 1Q1C M'I.I 

, 
" It " 

Conversion Loss vs. Frequency 

'10' ' lIIa,,, 
'II " to' fV .1O~'1I: 

I(bl,j .. , " " "'~IOUIIC;Y· A'JII 

'., • KIll Pm, ~1 'I~~I " 

'lO' · !\Ia! .. 

" " 

.I'm ,. , .. 

Upconvllrsion Loss vs. Frequency 

• • , 
• --• 

I 
" o I'" zm IOD ;Q) MIll 

If f1il!ll1~ ' I'm '" 

Isolation vs. Frequency 

i~HUi 
t U ~ @ a ~ w ~ ~ 

't 11(C\,t1A:>" ' ~~ 

• 
• I 
" , " I 
" ~ ~ • o 100 .:u li(I 10} IXQ 

I1II~JI~t j ~'<iI 

'IG' 100l 1l, 1, ~I , ~,jl .. 

V SWA 

.~I ·r". IQ <! .. 
r,o' 'l'ZI~9 " 

'I a ·l~~·'" 

,., 
= , .. 

VSWR vs. Frequency: VSWA of the L· 
I· and A·pons in a 5O·ohm system wIth 
fL a t +20 dBrn. Some variation in the 
A·port VSWR wi ll occur as a JunCllon 
of the L·pon Ircqul.>f1cy. A.port VSWR 
is plo tted for fLat 1.0 GHz. Also 
shown are .he L·pon and f,porl VS'NR 
with fLat 1.0 GHz. 

, 
" 

Two·Tone Intermodulation 
Performance 

fR l = 430 MHI. 'R2 '" 435 MHz 

PRFl "' PR F2"-5dBrn 
fL ., 486 MHl PLO -= +20dBm 

i l =56 MHl@ 10dBrn/div. 
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WJ-M9H/M9HC 
DOUBLE-BALANCED MIXER 
LO 
RF 

10 TO 1600 MHz 
10 TO 1500 MHz 

IF DC TO 600 MHz 
LO DRIVE +20 dBm (nom;naI) 

• HIGH TYP. INTERCEPT PO INT: +30 dBm 
IUPCONV.l : +24 dBm IDOWNCONV.l 

• MINIATURE PACKAGE: TO-S 
IM9Hl. SMA CONN ECTOR PACKAGE IM9HC) 

• HERMETICA LLY SEALED 

Guaranteed Specifications j 

Ch."tierli tici Min. ... .. Tell Condit ionl 

SSB Connnion LOll 'R2010400MHz 
" d 8.0dB 'L 10 10 GOO MHz 

sse No;" Figu .. ',2 to 200 MHz 

8.1 dB I, 1 10600 MHl 

fR 10 IQ 1500 MHz 
9.0d6 fll0101600MH~ 

if 2\0200 MHI 

9.5 dB i,'10600MH! 

h olatlon 
Il 11\ R 28d8 
IL ill I 28 dB Il 10....:00 MHI 

Il &1 R 23d8 
'L ill I 16t18 IL <100·1000 MHl 

'L 81 R 2Od. 
'l al I 1308 I

l
l000- 1500MHI 

fR ill I 1508 fR 10-1000 MHz 
fR ~l I .d. fA l000-1500MH~ 

fR · .t-15 dBm 

Con. eu ion Comprcnion Il .. ·20 dBm 
1.0d6 f R ··16dBm 

'L -+23dBm 

O, n" nlitiut ion 1.0d8 
'A2 " ·14 C18m 
iL "'+23c3m 

NOI05: 

1. Me8lured in It SO-ohm iVllem with nom inal LO dr i'le 3nd downconvrmer IIllp llcallon onlv 
union oth(!rwisl! specified. The ' ,Port frequency r.mge eXlend, 10 DC for pilose d etect ion 
pulse modulallon. or II lIonU;}to' apptltutlons. I·Port VSWR d61lr.ldes from II 50-ohm lVS10m 111 
low I F frequencies. 

AbsoJute Ma7cimum Ra tings 
Op era ting T emperature 

Without Specification Degradation ..... ..• • • . .. • . •.. . .. _54°C to +85°C 
With 0.5 dB Noise: Figure Degradat ion .....• ••.... .•. . .. _Moe to +100

oe 
Sto rage T em perature .•.....•.. .... ........ _ .. . • .. _ . _65°C to +100

oe 
PI/ak Input Power for any Single Port .... . .... . .... •.. ........ +23 dBrn 

Peak Input Powe r for all Po rts ........ . • •.•. .. . .•• • ...... . .. +24 dBm 

Peak Inpu t Current at 25° C . . . ...•. • _ • •• . • •• • • ... _ •. ... 100 mA DC 

610 

Outline Drawings 
M9H 

OlYWSIOl1S "'~E IN It;ClU$It.QLLllo'ETtltSt 
• Qlg 1 _~51lmLtSSOn<UIWlSt ~!ClF!(O 

Weight 
M9H 
M9HC: 

2.0 grams (0.07 od max. 
20.14 grams (0,71 oz.1 malo:. 

D IU (..s10l.5"Rl l~, 'r,Ql~~(t.\I LL'MnuSl 
, GIS t.)ll V~L(S:SOl I'ER~IS£ ?£C'U(O 
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Typical Perfonnance at 25°C 

Conversion Loss 'IS. LO Drive 

l~iEt:i1 144±±=1 tEl I 1 
".!---,J"--.l"~~,,!--_',,_~,,L_',,_-!,, 

LODRl vt -.,,, 

1" . I:m,....,. M ·!~ ~J .. 

ILO·I~1fflI" 

Conversion Loss 'IS. Frequency 

I(EM 
Q.Of Q.I 10 

If IREQu!:~"l:V ' ~'H: 

Ill ' lOCI) ~'N AI ·IO~ I" 

~O ' ' 2'l ~h' 

11 
100 I;))) 

UpconVlltsion Loss 'IS. Frequency 

-. 
• 
I 

• 
• 
• f----
• 
" O l((l;o()))OO Ul m /lCll 

IF la!Q rJI'~cY' ~'Ii: 

' lO ' !(I)n" AI ' /00'" 'RI "\0 ' 1'1 
l'io ' - LOe~ ... 

Conversion Loss in Upcollversion Mo(le: 
Tile inpu t signal is at the I·port and the 
Ou tput signal is at the R-por! . LO pon 
is equal to 1000 MH z at +20 dam. 

Isolation vs. Frequency 

Iff lif I j i~~~1-~ ,i~ ~ ~ @ ~ ~ ~ ~ I~ ro I 

~f IAIOW:CY ' ~I/l, DO :00 UI lAC !m 11m 1:'00 !G)j 1000 
fir " '0 -'" · 1Ob'.Hl 
~. '1lI ~!", 

PUJ ' ·l'O~l .. 

IIIICM:It:' - /lill 

VSWR 

.. , . , : ... ~ , ····.r- => 
, . 

I I 1'''''1 '0111 
., I ••••• ,L 

L-~\t . ..-.. . -- \ • • • • 0 ' " R rl»: l 

• , 
• 
• 

, 
. ~"I/\ 0 t-, 

" • D m ~ _ ~ ~ _ I@ ~ 

IRIQIAACY' II", 

fAI ",,' IOCS", 
PIO ' · ?!let .. 
fl O ' ILOO v'" 

Two-Tone Intermodulation 
Porformance 

fAl = 430 MHz 'R2=:425 MH z 
PRF1 = PRF2 '" - 5 d8m 

'L ;; 484 MHz P
LO

;; +20dBm 

'I == 54 MHz@lOdBm/d iv. 

Two·Tone Inrermodularion Perfor· 
mance: The photo displays typical rela
tive suppression of 3rd order W..ro-tone 
measurement , with PRFI eqlJal to 
P RF2 at -5 d8rn . 
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WJ-M12 
DOUBLE·BALANCED MIXER 

~~}4T08GHz 
IF 0.005 TO 3 GHz 
LO DRIVE +13 dBm (nominal) 

• LOW NO ISE FIG URE : 6.0 dB (TYP.) 
• FLAT IF RESPONSE : ± 0.5 dB (TYP.) 

Guaranteed Specifications I 

Characteristics Min. Typ.2 

sse Conversion Loss 6.0 dB 
.nd 

sse Noise Figure 

Isolation 

IL " R 15 dB 25dB 
fLat I 18 dB 30 dB 

Conl/ersion Compreuion 

NOles. 

Max. Test Conditions 

a.OdS fL &fR 4-BGHz 
i l 5 MHz - 3 GHz 

f L 4 -BGHz 
fL 4 -B GHz 

1.0 dB fR at +8 dSm 

1. Measurad in 8 50-ahm synem with nominal LO dr ive ilnd downcorwener opplicat ion o n Iv. 
unless otherwise specified, 

2. Tvpical va lues are meosured ot 2S"C lind are no t guorunteed . They are bllsed on the averogll 
value measu red 0 \ the specified condit ion . 

Absolute Maximum Ratings 
Operating Temperature. . . . . . . ...... . . . . .. .... . . _54°C to +1 DOo e 

Storage Temperature .. _ . . . . . . . .. .... .. . . ... .. . .. .. . __ 65
D
C to +100°C 

Peak Input Power ... . . . .. . .• . . +23 d8m max. at 25°C. +20 dBm max. at lOOoC 
Peak Input Current at 2SoC. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 100 rnA DC 

Weight 42.5 grams (1.5 oz.l max. 

Connectors SMA Female 
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Outline Drawing 

M'2 

"""""-l -+ '~-~'l: I 
Hi. IO.O .lSl 0 

O. U6' O.1Il' DI~ III~ U r 11 :f~ 
a.iII' 0.11>1 M4X 
III 'lACl~ I -- [ 

-'---~~-±--r .L 
ll2.JfI IJ) on 

T 
I i.;-I -.-.. , -'" IU~ -H • 1'1)1 O.t95 l r ~ 11 1 n> 

::::; 
. I 

J l UO:MIC I tAUl 
MCl.INII~ suo./AU: uu. 

o.~ lL~nlt"'l 
UZ .l'II -

DI!UIlSICm~AE III'~H [S ~""LL'UETEASI 
• DI S I JIll u"Lt SS OfH£AWls e Sl'le'f ll,O 
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Typical Perfonnance at 25°C 

Convorsion Loss 

Conversion Loss vs. Drive Level: The 
minimum recommended drive level is 
+8 dBm. The maximum recommended 
drive level is +16 dBm, 

• 
§ , 
~ 

, 
I,' I.' '''' .' u • • 

• 

• 

• 

• 

Conversion Loss VS. fl Frequency (R
and I'Pon Combined Frequency Res
ponses). Conversion loss of the mixer 
when used in an sse system. The Ire
qucncy ordinate refers to the I·port Iftl 
with fL a t 7.6 GHz llnd fR swept from 
4.5 to 7.6 GHz. 

• • ~ "-• 
, 

• 

Conversion Loss vs. Input Frequency 
(R'Pon Frequency Response). Conver
sion loss of the mixer when used in an 
SSB system_ The frequency ordinate reo 
fers to the R-port (fR l with II at 100 
MHz and fL greater than fRo Data 
plotted with an II level of +13 dBm. 

Isolation 

• 

----1-1 • 
~ rr---

110 1 -• • 
' !oOIAlU'; 

110. 
'SCUIIM , 

~ 

~ 'D 

• I 
• 

Isolation vs. Frequency: Level of the f l 
signal fed through to the A- and l.portS 
with respect 10 the level of the f L signal 
at the l -por!. 

VSWR 

• 
•• -. , •• > , 
• 
• 
• • 

/' 1" 01<1 

I .'OI<~I! r; ."" - -- --

". tlt" '!! "-. ,-, 
" • .. 0 tIU 

VSWR vs. Frequency: VSWA of the L· 
I· and A·pom in a 50-ohm system with 
fL at +13 dBm. R·port VSWR is plot· 
ted from 3.5 to 8 GHz with fl at 6.0 
GH z. The A-pOrt VSWR is practically 
independent of the L·pon frequency. 
Also shown are the L,por! VSWA and 
the I·port VSWA with fLat 4.0 GHz. 

Harmonic Intarmodulation Products 

" , • · , ;; 
= • • 
I, _ UG/Il 

, . 
1lA 1\1II0~1C$ OF I, 

~ 1..110 I. SllYr1(N U AND '2 Gliz 
I;. !io +llcl8ot r. II"' ·rOGa.. 

/AU YIJ.IJlS ElPRESSEO AS GB 
aHOW Df.SlAEO OUTPUI) 

Harmonic Intermodulation Products: 
Intermodulation signals which result 
from the mixing of mixer generated har
monics of the input signals are shown. 
Mixing product suppression is indicated 
by the number of dB below the desired 
output level. 

Typical Two-Tona lntermodulation 

Typical Two·Tone Intermodulation Per
formance: f l " 1.5 GHz. fA ""6GHz ± 
1 MHz, fA at - 10 dBm. fL> fR IL "" 
7.5 GHz at +13 dBm. Vertical scale" 
10 dB/cm_ 
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WJ-M12A 
DOUBLE-BALANCED MIXER 

~~} 4 TO 126Hz 

If 0.05 TO 46Hz 
LO DRIVE +13 dBm (nominal) 

• LOW NOISE FIGURE : 6.5 dB ITYP.I 
• FLAT IF RESPONSE : ±O.5dB ITYP.I 

Guaranteed Specifications I 

Characteristics Min. Typ.2 

SSB Conversion Loss 

"d 
6.5dB 

SSB Noise Figure 

Isolation 
f L at R 15dB 25dB 

'L a t I 18 dB 30dB 

Conversion Compression 

NOles. 

Max , Test Conditions 

f L &fR 4- 12 GHz 
9.OdS ' 10.05- 4 GHz 

' L4 - 12 GH2 
fL 4-12GHz 

1.OdS fR 0 \ +8 d8m 

1. MeasuII,I In a 50·ohm system with nomi nal LO dri ve and dowm;:onvertcr appl ica tion only. 
unless o therwise specified . 

2. Typical ve lues III measured III 2SoC lind Dre not guaran teed, TheV illlI based olll he average 
vill ue mlUlsu red II I the speci l ied cond it ion. 

Absolute Maximum Ratings 
Operating Temperature . .... . . .... _ . . . . •. . .. . . ... .. .. . _54°C to +100° C 

Storage Temperatura . . . . . . . . . . . . . . . . . . . . . . ... . . . _65°C to + lOOoC 

Peak Input Power . . . • •• . . . • • . • ••• . .. . . . +23 d Brn max. at 25° C 

Peak Input Current at 25° C ... . . . . ... . . •.• . . .. . .. ... . .. . . . . 100 rnA DC 

Weight 42.5 grams (1.5 oz.) max. 

Connectors SMA Female 

6 14 

Outline Drawing 

M12A 

r u m } as.o-
--! O. 1oll _ 

UIFt ACU I 
~~~c'i:CIOR~l!l. 1t1 

\ ,', ---",,' 
BI o.JS9 

IU 21 

il11O , onl 

O. U. , 0.00.> OIl !~RU -

0"' , omO_

l Il .~.oa;1 \ 
1l'~I.J,CU 

I 

- --"1' 

O' '''ENSlOllS .. R£ U. Oll C>tES !~I ,~I~UUSI 
• • D' S 13S1 UNI.l.S'i OTH[ftWl~ ?\:C' f ' ED 
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Typical Performance at 25°C 

Con~ersion Loss 

~a4ill i ifHtHfFH i !1'lo nl!llt'~UIII.II1II 1I1lUl' 
tlU'.t I£VEl •• " 

COn'lersion Loss vs. Drive Level: Tile 
min imum recommended drive level is 
+8 dBm. The max imum recommended 
drive level is +16 dBm. 

rmtff§~ 
, I , , l • II II 1/ 

" !~~,, "", 

Conversion Loss liS. Input Frequency 
(R·Port Frequency Response). Conver· 
sian loss of tho mixer when used in an 
SSB system. The frequency ord inate reo 
fers to the R·pon (fR) with fl a t 100 
MHz and fL grea ter than i R. Data plot· 
ted with an fL level of +13 dBm. 

• 
• , / 

• 1\ 

'. , , , • 
r l l~UlU!l;n· GKI 

Conversion Loss vs 'I Frequency (I. 

Port Frequency Response). Conversion 
loss of the mixer when used in an SSB 
system. The irequency ordinnte refers 
to the !·port (I I) with fRat 12 GHz and 
fl swept from7 .6- 12GH7.. 

Isolation 

• • 
~ 

• , 
r. 

" 
• • , , 

110 I HH 
I ~rltl< rSj"tl< 
, • , 

" II II II 
r. HUQI!INcr · GH. 

Isolation VS. Frequency: Level of the fL 
signal fed through to the R· and l·pons 
with respect to the level of the i L signal 
al the L·pen. 

VSW R 

• A7'\ f--.-
__ r ----, 

., 
, 
, 
, 
• 

L-P~ ~~ r"Hr" 
, "'):1 I~ t.P(~Ir!, l f, · It,Qlo n OGOll , 

• • " r ~QUl.s'. · (;1<, 

VSWR VS'. Frequency .. VSWA of the L·, 
I· and A·pon s in a 5O-ohm system with 
fL at +13 dBm. R·pon VSWA is pIa l· 
led from 3.5 to 8 GHz with f L at 6.0 
GHz and from 8.010 14.0 GHz with fL 
a t 11 GHz. The R·port VSWR is practi. 
cally independent of the L·pon fr e· 
quency. Also shown are the L,por! 
VSWR ilnd lhe !·pon VSWA with fL at 
4.0 GHz 

Harmonic Intcrmodufation Products 

, 

HAAMOHICS OF I, 
I, - U GI'tI 
I, AlH) r. IiH .... EW 16 ~:,11 r 1 GIr, 
I , ~, - llol&n 1. 10, · tO~!bI 

!m VI.t lJ(5 EXPRtSSED AS :3 eEto'N OESIfi£D OIllPUIl 

Harmonic Inrermod(llation Products: 

Inter modulation signals which resul t 
from the rnil'; ing of mixer generated 
harmonics of the Input signals arc 
shown. Mixing product suppresien is 
ind icated by the number of dB below 
the desired output level. 

Typical Conversion Loss of 
WJ·M12A Mixer 

Flul Till Rt~o~ I~, WJ ·MI2.1. Mlu, 
An .. ;t V.,." olll U.'I. 

~.",,, 'ao LDtI 1~81 IL.O .... . Tl ~8ml 

'"' '" ISH,) IGHII 

" " " " " .. " " " " '" 
,. 'SO ,. '" 'n ... , 

" ". '" , .. ,. 5 ;~ 'M . ., ." 
" ~ I~ 

,. 
'" '" '" 5!! 61$ '" '" " '" .. ." H' '" '" ." ill '" .. , . , .. '" 6 j1 '" ,. '" •• '" " '" '" s. '" '" '" '" ". ,. 

" '" '" '" HI '" ,. '" '" ,. " '" '" ,. '" '" '" '" '" .. ,. 
'" ." '" '" '" '" .. ~~ ,. ,. 'SO ,~ '" .. ,~ '" ,. ,. H I '" " '" , " ,. ". '" '" 'SO '" '" W ... ,n ,. 

'" '00 '" '" S" ,. 
'" '" ,. '" '0 
'" J 3' '" 6~7 

'SO '" '" 

Typical Conversion Lon of WJ·M12A Mixer 

eo.""'D" Lon (~BIIL .O.~. • 1l ~8ml 

'"' '" (GIIi I '''''' .. " .. ." .. , '" '" '" " 
,. ,~ 61. '" .. '" •• , . ,. r ~T 

" '" 'OS &;; '" 
,. ,. 

" '" .. " '" ,. . n '" '" " 
,. ,. SJg 6~ '" , .. '" ". •• ,. 589 621 on ,. ... ,. '" " so '" 5 11 6 oa. '" '" '" , .. 

" '" ,n S91 ~* 5' '" .. '" " . ~ ,. 6H 6 IS ,» ,so , .. '" '" '" ,n HS '" ". '" .* '" '" 
,. m ,. ,. ,. '" '" '" ". '" ,os so, '" '" '" S,I/ ... 

'" '" 
,. ." ,,, ,. ,. '" '" '" '" '" '" ,. ,. ,so '" ". Ro.,Ttll lI.pan to, WJ.N IZA MlU I 

St .. dlld 0 .. 1111 •• I",m 1ft. Ato'";' V" • ., 01 a3 U" l. 

'" n' 
ICHI I IGHlj 

" .. " " " " " " " .. " " .31 " " " » 
os " ~ 3' " .. ~ " ~ .. " " " " .., ~~ 3 ' " • 
" " " • " " " " " • .. " 

., 
" • , 

" " " • " " • " » " " " ." " " " " " " " " " " " " " " " " " 
, 

" " " " " " " " " ~ IS " " " " .u , 
" • • " " .. " " " " 

, " " " so. " " " " " " '" " <. " , " ". " " " " '" " .. " '" .. .. 
'"' '''''' .. " " '" '" '" II 6 11\ 

" " " .. " ,. 3S " " <, " " " 
.., 

" '; " " " " 
, 

" • " " " " " " " " " " • " •• " " " -" • " ., " ., • " " " " ., " " " " " " " " .. " " " " " .. .. " .~ " • ". " " " " .. • " .. . ., 
" .. • .. " " " .. 

". • • " " • " " .. 
,'> " " " " " " " " '" .. " " " • • " .. 

Typical Two·Tone Intermodulation 

Typical TIfIO' Tone Intermodulation Per· 
formall ce: f l =2 GHz.fA =8GHz± 1 
MH/,f A at-10dBm. \>fA. fL =10 
GHz at +13 dBm. Vertica l scale'" 10 
dB/cm. 
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WJ-M14 
DOUBLE-BALANCED MIXER 
LO 
RF 

4T09GHz 
4T08GHz 

IF DCto2GHz 
LO DRIVE +7 dBm (nom;nal) 

• HIGH ISOLATION: 35 dB (TYP. ) 
• LOW VSWR : < 2.0 :1 (TYP.I 
• LOW NOISE FIGURE: < 5.0 dB (TYP.) 

1 
Guaranteed Specificat ions 

Characteristics Min, 

SSB Conversion Loss 
, nd 

SSB Noise Figure 

Isolation 

fL at A 20 dS 
f l at 1 20dS 

fL at R 20 dS 
f L at I 25 d8 

Conversion Compression 

NOlaf. 

Typ.2 

5.0 dS 

G.O d S 

30dB 
30 dB 

30dB 
35dB 

Max, Test Conditions 

'R 5to7 GHz 
7.0 dB 'l4 to 9GHz 

110.05 to2GHz 

fR 4 to B GHz 
a.OdS f L 4!o 9GHz 

'1 0.05 to 2 GHz 

f L 4 to6 GHz 

f L 6to9GHz 

1.0 dB fR Levol = +2 dBm 

1. MI!IIsured In II SO·ot,m sys tem whh nominal LO drive and dOwncQfwener BPllllcation aniI'. 
un Ian otherwisB Ipecifled. The I·Po" "eQuaney range el< lends to DC lor phase detection, 
puis" modulation, or OllenUBlor IIllplicti llonl, I·Pon VSWR deorlKles from a SO·ohm system ill 
low I F frequencies. 

2. Typical values ore mtnured at 25°C and are not guafilnteed. Thev are based on the average 
value measured at the specified condition. 

Absolute Maximum Ratings 
Operating Temperatu re ..... . , , .......... , . . . . .. ... _54°e to + lOOoe 
Storage T emperature. . . . . . . . • . . . . . . . . . . • . . . . . ..• _65°C to +100°C 

Peak Input Power ............ +23 d Brn rnilX . a t 25°C. +20 dBm max at lOOoe 
Peak Input Current at 25"C ... , ............... . ........... 100 mA DC 

Weight 42.5 grams (1.5 oz.l max. 

Connectors SMA Female 

6 16 

Outline Drawings 

M'4 

,,~ I II I III 'K~ 

I 
I~' 911 

ItEG - • 
,X~ 

., 

.~. 
H6 Hit 

o II~ 
I~ 921 

Clt~qA~a: HII\.[ 
fOR ~o 2 SUfII' 
IIV"'OL·I'1.ACES! 

OI"[I!$IO,.S "'~ E II! 100000ts "HlU ,",UU5) 
• 01~ (".. UilU SSOTH[ RI"IU $PremE D 
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Typical Pe rfonnance at 25° C 

Conversion Loss 

~, 

II · Itltl V, / ~IW'C l~ '&"'1 

•• 

V / \.. -"' , 

-, , , , • , 

Conversion Loss 'IS. Drive Level: The 
min imum recommended drive level is 
+5 dBm. The maximum recommended 
drive level is +13 dBm. 

. 
g ~ , 
~ 8 ft''--I~~f-~f---'-I 

" 

"'----',--,f-~f--f--+_-+_-~ I I~ 

lq !!!lo\'·UICr· G~, 

Conversion Loss 'IS. Inpur Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The irequency ord i· 
nate refers to the R·pon (fR). Data 
plotted with an fL leve l of +7 dBm. 

Isolation 

• 
rl l0LSClAII~ 

I ,-/' , 
I 10 I 1 ~0I~11 Q/1 

" , , 
" 

Isolarionvs. Frequency: Level of the f L 
signal fed through to the R· and I·ports 
with respect to the level of the 1 L signa l 
at the L·pon. 

VSWR 

, 
ol \. 

1f1 .1'(I~1 L r' -~, 
, :vi I 
0 I 

" 
"i~' " , , 0 • 0 , , • , 

'" " " 

VSWR lIS. Frequency: VSWA 01 Ihe l· , 
I· and A·pons in a 5O·ohm system w ith 
fL at +7 dBm. On ly a small variat ion in 
the R·port VSWR will occur as a func~ 
l ion of the L·pon frequency. 

" 

Typical Harmonic 1M Signals 
(dB Below Designed Output) 

, IX' " " , S~ >!S ;-

• >< IX X ~ ~ ~ >t.S > 

X [X .. ~ ", 0; ::o-~ ::0-

~ >~ 

55 >c. 

as ;-!~ 

• • 
" 

IX IX >~ ~I ::o- s~ ::0- M ::O- ~5 >.>< 
~ 3 >. • [X >" ~ " " " ;> 8S X · , M • " " " 

, X 
• • " 1)\ /\ X 

• IX X' IX' iX X X '>< 
• • • 

~ .. . Iea." IlAIIMONICSOF1, 
1. - -l a C~ 

Harmonic Intermodulation Products: II 
Intermodula1ion signa ls which result 
from the mixing 01 mixer generated 
harmon ics of the input signals are 
shown. Mixing product suppresion is 
indicated by the number ot dB below 
the desired output leve!. 
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WJ-M14A 
DOUBLE-BALANCED MIXER 
LO 
RF 

4T016GHz 
6TO 14GHz 

IF DCto2GHz 
LO DRIVE +7 dBm (nominal) 

• HI GH ISOLATION: 30 dB ITYP.) 
• LOW VSWR: < 2.0 :1 ITYP.) 
• LOW NOISE FIGURE : < 6.0 dB ITYP.) 

Guaranteed Specifications t 

Characteristics Min. Typ. 
, 

sse COMersion Loss 

"d o.5dB 
sse Noise Figure 

7.5dB 

Isolation 
fR at R 20dB 30 dB 
fl at I 12 dB 17 dB 

fL at R 20dB 3DdB 
f l at I 23dB 35dB 

fLat R 15dB 25dB 

\ at I 28 dB ADdS 

Conversion Compression 

Notel. 

Max. Test Conditions 

'R6to9GHz 
a.OdS 'L 5 to 10 GHz 

'10.05 .0 1 GHz 

' R6 1o i4 GHz 
g.Ode ' L 4 w 16GHz 

'10,05 102 GHz 

' L4Io 6GH I 

' L6 to12GHz 

fL 12w 16GHl' 

l.O dS fR Lave1 '" +2 dBm 

I . Measured In a 50-ohm system wilt! nominal LO drive and downeol'werter application only . 
unten otherwise speclfj~d. The ' ·Pon frequency range ol( tends 10 DC lor phose detection, 
pulse modulation, or allenuator appllClltions, I·Pon VSWR degtede$ ltom 0 5O-ohm sy~tcm ot 
low IF frllqueociu. 

2. Typical values are measured a t 25~C and are oot guarallteed. They are bosed on the averilge 
value measured at the specified condition. 

Absolute Maximum Ratings 
Operating T emperatura ......... .•... .. . . ... . ..... ... _54°C to +100°C 
Storoge Temperature .............................. , -65°C to +100°C 
Peak Input Power . . ........... +23 dBm at 25°C derate \0 +20 dBm at 100°C 

Peek Input Current at 25°C .. ... . .......... ... ......... , .. 100 rnA DC 

Weight 42.5 grams (1.5 ol ,1 max. 

Connectors SMA Female 

61B 

Outline Drawing 

M14A 

""'--., ~("IOI 
-t'9~1 

OIPJ[ flSItl" S AA£ I,. IIIOltS I f~ll l l ... rt(~51 
• 0" t :III U"lESS arnUlWlU l.I'IClfoIll 
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Typical Perfonnance at 25°C 

Conversion Loss 

. . 
, 
, 
• 

, 

" 

/ 
/ 

/ 

L ' ~'H' 

/' /' 

/ '--I · )Ic:H, 

1/ 
• 
OR'VI UViI 'eil" 

f::::: 

Conversion Loss vs. Drive Level: The 
minimum recommended drive level is 
+4 dBm. The max imum recommended 
drive level is + 1 0 dBm. 

• , r~I ·IOO~'tII 

"" • /1 d'> ,= ~ , 
• '/ I 

',·ltml!l!l 
• 
" " " 

Conversion Loss vs, Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency ord i· 
nate refers to the A·port !fRl . Data 
plotted with an fL level of +7 dBm. 

Isolation 

• 
• I J, ,~cu.!. ('l' ",,\ 

· · • • 
~ 

" 
" 

/ 

• 

---Y 
I r ol l~~T\O!I..I 

f 
• " " 

'--

" " " 
Isolarion vs. Frequency: Level of the f L 
signa l fed through to the R· and I·ports 
with respect to the level of the 'L signal 
at the L·pon , 

VSWR 

~n1'm .lm 
O I1 )t~."' IO II\7\lrc~l~ 

f~[QW'C'I" Qt, 

VSWR lIS. Frequency: VSWR of the l·, 
I· and A,porls in a 5O-ohm system with 
fl at +7 dBm. Only a small variation in 
the A·port VSWR will occur as a func· 
tion o f the L,por! fr eclUcncy, 

Typica l Harmonic 1M Signals 
(dB Below Designed Output) 

IX IX M " , . ' 110 

• Ix IX •• " >. •• 
IX '. ,. aD " >" >. 

'. ,. 
> • " >. =-SJ 

IX >. " " ~I -' &:1 ~l >53 

'. 0' 
• 

• XIX 

'. - ·;a&-n 
" • - ID ~a.", 

'. " " 0' 
" " " " 
" .. ll' 

X LX 
HARMDNICS Of I, 

10 ,. a~ 
,. 

" X IX 
)<. IX 
X IX IX , , . 

Harmonic Intermodulation Products: 6 
IntermOdulation signals which result 
from the mix ing of mixer generated 
harmon ics of the input signa ls are 
shown. Mixi ng product suppresion is 
ind icated by the number of dB below 
the desired output level. 

619 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



WJ-M15/M15C 
FLATPACMIC 
DOUBLE-BALANCED MIXER 

~~} 2.0 TO 6.0 GHz 

IF DC TO 1.5 GHz 
LO DRIVE +7 dBm (nominal) 

• DIR ECTLY INTEGRABLE WITH MIC 
SUBASSEMB LIES 

• LOW NOISE FIGURE/CONVERSION 
LOSS ITYP. 6.5 dB FOR 1 GHz I F) 

Guaranteed Specifications I 

Characteristics Min. Typ,2 

SSB Conversion Loss 

. nd 5.5 dB 
sse Noise Figure 6.5 dB 

7.5dB 

7.5d8 

Isolation 

fl at A 8d8 15dB 

'L at I 10 dB 15dB 

Con.,ersion Compression 

NOlin . 

Max . 

a.OdS 
9.OdS 

IO.OdS 

IO.OdS 

I.O dS 

r est Conditions 

fL & fA 2.5-5.0 GHz 
f I 60 MHz to 500 MHz 
' , 60 MHz to 1.0GHz 
f l 60 MHz to 1.5 GHz 

fL & fA 2.0-6.0 GHz 
'L 60 MHz to 1.5 GHz 

'L 2.0-6.0 GHz 
'L 2.0-6.0 GHz 

fA Level - +2 dBm 

\. M~05u,ed In a 50.ohm system with nominal LO drIve and downconverHlf application onlv. 
unleu Otherwise spe-cil ied. The ' ·Por l frequency range cktends 10 DC lor phuw d~tectjon. 
p\ll~l' modu lption, Or lIn enuDIO' IIppHcatinns, ' ,Porl VSWA dllgrlXles from a 50-ohm wm:m al 
low IF Irequuncie§. 

2 , TYPIcal value§ Ofe measufud at 25° C and Ole not gua ' ilnteed, They a,e bil led on loe aV/1fOge 
value meilsllr~d III Ihe ~p e cified condition, 

Absolute Maximum Ratings 

Operating Temperature ... , . , . , .. , . , ... , ...... ' . ' . , •. -54"C to +100"C 
Storage Temperature , , , , , . , , , .. , , , . , . , . , . , ... , .. , . • -65"C to + l00"C 
Pea k Input Power ... , ... , .. , . +23 dBm max . at 25"C, +20 dBm max al 100"C 
Peak Input Current at 2S"C. , , . , , , , , , . , . , , .. , ..... , .. , , ' , ,100 mA DC 

Weight M15 : 2 grams (0,07 oz.) max. 
MI 5C : 30 grams (1.06 o l.) max, 

620 

Oudine Drawings 
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Typical Performance at 25°C 

Conversion Loss 

",6 
'" 9 7 L --~ ~ I 
; 9 

~ I 0 

I 10 

fR' Hill 
fL •• Qil ............. 

10 I~ 

LO DRIVE Will- dBm 

Conversion Loss vs. Drive Level: The 
minimum recommended drive level is 
+5 dBm. The maximum recommended 
drive level is +13 dBm. 

~6~~--+---T--r~~-+~~~ 
'" 9 
!71~----+-----~--~~----~ 
::1 
~81~----+------r-----+----~ 
u 

~ 

6 

7V /"" 17-"""" 
'1' I.S CH,.! ~ 8 

9 
4 

F R FRlQUlNCY - GIll 

Conversion Loss VS. Input Frequency: 
Conversion loss of the mixer when used 
in an SSB system. The frequency Ordi
nate refers to the R-port (fR). Data 
plotted with an fL level of +7 dBm. 

Isolation 

10..------"'T"""----"""T""------.-------. 

• F L FREQIlNCY - Gill 

Isolation vs. Frequency: Level of the fL 
signal fed through to the R- and I-ports 
with respect to the level of the fL signal 
at the L-port. 

VSWR 

1.0 

LS 
.......... 

17 
/"" 

17 
10 

U 

1.0 

"'U 
~ 
tiC 2.0 
2 
.!.10 

2 

to 
o 

I 

- / l YSWR --t----RV5WRJ 

-----MIS ~ 

as 1 
F I FRlQUEHCY - Gill 

......... 

·11 
VSWR vs_ Frequency: VSWR of the L-, 
I- and R-ports in a 5O-ohm system with 
fLat +7 dBm. Only a small variation in 
the R-port VSWR will occur as a func
tion ofthe L-port frequency. 
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WJ-M16/ M16C 
FLATPACMIC 
DOUBLE-BALANCED MIXER 

~~}4T09GHz 
IF DCT03GHz 
LO DRIVE +7 dBm (nominal) 

• OIRECTL Y INTEGRABLE WITH MIC 
SUBASSEMB LI ES 

• LOW NOISE FIGURE/CONVERSION 
LOSS (TYP. 7.0 dB) 

Guaranteed Specifications ' 

Characteristics Min. Typ. 2 

SSB Conversion Loss 

"d 6.0dS 
5SB Noise Figure 7.0dB 

8.0 dB 

Iso lation 

fL at R 9dB 15dB 
fL at I 7 dB 12dB 

Conversion Compression 

NOle~. 

Max. 

B.5d8 
9.OdS 

IO,OdS 

1,0 dB 

Test Condit ions 

f L &fR 4 -9GHz 
f l 60MHz to 1.0GHz 
i l 60 MHz to 2.0 GHz 
f l 60 MHz 103.0 GHz 

fL 4 -9G Hz 
fL 4 -9G Hz 

fA Level="+3dBm 

1. Measured In iI 50-ohm system with nominOI LO drive and downconverlcr apl>licO lion onlv. 
un less olherwisl! specified , The I-Port fr equency range O>( lcnds 10 DC ' 0 ' phoSl! dC ll!c rion , 
pulse modulat ion, or lIucnuutor applica tions. I,Pori VSWA dCllrades from 'lI 50-ohm system 01 
low I F frequencies. 

2. Typicll i vlllue~ 8re me1liUled lit 25"C <lnd ale not guaranteed. They are b ,,~etl on the average 
value mell~uled at the spf!tified condition. 

Absolute Maximum Ratings 
Operllt ing Temperatu re •. ..... ..•. .. • . .. . .......... .. _54°C to +100"C 

Storage Temperature. . . . . . . . . . . . . . . . . . . . . -65"C to +100"C 

Peak Input Power. . . . . +23 dBm max . at 25"C. +20 dBm max at 100"C 

Peak Inpu t Current at 25" C ... , . . .. , , . , .. . ... ... .. .. , .100 rnA DC 

Weight M16: 2 gr,)!ns (0.07 OZ ,) max. 

M16C : 30 grams (1 ,06 OZ. ) max. 
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Outline Drawings 
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Typical Performance at 25°C 

Conversion Loss 

Conversion Loss vs. Drive Level: The 
minimum recommended drive level is 
+5 dBrn. The maximum recommended 
drive level is +13 dBm. 

• • , 

, 

---
I, ·lo:lWl. 

'I '\. I,.I.QGW, , 
0 • , • • • 

'R UIlOLlf,CY - Gill 

• • , 
, 

• '\..fl·nlll 

• I 

Conversion Loss 

• • , 'I . 'r.Kl 

K 'I" '-'1' 
It ';:/R \. 

' / 
---' l'"'M • , I 

• , • , 

Conversion Loss vs. Input Frequency: 
Conversion loss of the mixer v!hen used 
in an SSB system. The frequency ordi· 
nate refers to the A·pon (fAl. Data 
ploued with an fL level of +7 dBm. 

Isolation 

"~ J 11 M 1"\ V 

:~ I II At. "\ 

---V 

• I I , • 

Isolation vs. Frequency: Level of the 1 L 
signal fed th rough to the R- and I-ports 
with respect to the level 01 the fL signa l 
at the L·por! . 

VSWR 

• RV~;'''R , • - - - -- --, 
,V 1 r----

L v~ ... ~ oJ --
. 
~ I. 

" • • , , • 

', IRVl tUlt W-GII, 

VSWR ..,. h'Quencv .. VSWR of the Lo.1I 
1- and R-ports in il 50·ohm system with 
fLat + 7 dBm. On ly a sma ll variation in 
the A-pon VSWR wi ll occur as a func-
tion of the L·pon frequency . 
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WJ-M17/M17C 
FLATPACMIC 
DOUBLE-BALANCED MIXER 

~~} 6 TO 16 GHz 
IF DCT03GHz 
lO DRIVE +7 dBm (nominal) 

• DIRECTLY INTEGRABLE WITH MIC 
SUBASSEMBLIES 

• LOW NOISE FIGURE/ 
CONVERS ION LOSS (TYP.) 6.5 dB 

Guara nteed Specifications 1 

Characteristics Min. TVp.2 

sse Conversion loss 
, nd 5.5dB 

SSB Noise Figu re 

6.5 dB 

Max , 

a.OdS 

9.OdS 

7.5dB 10.5d8 

Isolation 

'L " R BdB 10 dB 

'L " R IOdS 15dB 

'L " I lOdB 15dB 

Conversion CompreSSion I.OdS 

NO!!ls: 

Test Conditions 

fL & fA 8-12GHz 
fl 0.06 to i GHz 

f L&fR 7 - 14G Hz 
110.06 to 2 GHz 

fL & fA 6-16GHz 
' 10.06 to 3 GHz 

'L6-6.7GHz 
'L 6,7 - 16GHz 
fL 6-1SGHz 

f A Level = +3 dBm 

1. Measu red I n II 50-ohm system wi th nominal LO drive and downconverlel app lication onlv. 
unlO$1 otherwise I~iflud . Thu I·Pon fr llquency range ex tends 10 DC 10' phose <lcU'Clion, 
puls.e rnodul~lion, or ill1cnU310r applk .. t ions, I·Port VSWR dcgrool'l from II 50·ohm ~VsU!m at 
tow If. trequel'lcies. 

2. Tvpica t values are measured a l 2SoC and a rt 1'101 !luaraOleed. Thev u .. t bllltd on Ihe n"erage 
v!ltue measured al Ihe specified condi t ion. 

Absolute Maximum Ratings 
. 54c C +100c C Operating Temperature ....... , , . , , . . .. , . , , . , , , , , . , , , - to 

Storago Temperature, , , , , . ' , , , ... ... , .... . .... ... . . -65"C to +100"C 
Pea k Input Power . . . , . , .. , , . . +23d Brn m;tx. at 25"C, +20 dBrn mal( at 100"C 
Peak Input Current at 2S

c
C .. , , , . . , , , . , . , .. , , ' .. , .. , , , , . , ,100 mA DC 

Weight M17: 2 grams (0,07 oz.) max. 

M17C 30 grams 11 ,06 01. ,) max. 
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Typical Performance at 25° C 

Conversion Loss 

-. L '~'IJ, ! , 
• , . ' t ' H ", ; . 
~ I 

", • " • 
LOP"tU\1l· .... 

Conversion Loss vs. Olivo Level: The 
min imum recommended dr ive level is 
+5 dBm. The maximum recomrnendad 
d rive level is +13 dBrn. 

• -, I til ,i ·HREd 
M.LJ/flllm 

1ID UI!UL' ~L~ 

I~ IR(OWiCY • ClI, 

Conversion Loss VS. Input Frequency: 
Convflrsion loss of the mixer when LJsed 
in an SSB system. The frequency o rdi· 
nate refers to the A-port (fA" Data 
plotted with an f L level o f +7 d8m. 

holation 

• 11 II II " ' I lorg~htr· CH, 

/so/;,cion VS. Frequency: Level o f the f L 
signal fed Ihrough 10 the A· and I·ports 
with respect to the level of the f L Signal 
,It lhe L·port. 

VSWR 

, , . ' . ' > • , 
• 

• , 
• • • • • 

, , 
, , 

. I ~ vSI'IR 

I ~S\\R 

"Ollllll llll n 

I, 'ItfOUL~CY'CI!l 

.. , 
',IRIOllNC't· 01, 

VSWR vs. Frequtmcy: VSWR of the L·, 6 
1- and A·pons in a 5O-ohm system with 
fLat +7 dBm. Only a sma ll variation In 
the R.pon VSVIJR will occur as a func-
tion of the L-pon frequency. 
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WJ-M338-X 
IMAGE REJECT MIXER 

~~} 5 TO 12GHz 

IF 4 TO 500 MHz 
LO DRIVE +10 dBm (nominal) 

• THIN·F I LM 
• LOW NO ISE 
• OCTAV E BANDWIDTH lis ' 

Guaranteed Specifications 2 

Characteristics Min. TVp. 
3 

Conversion Loss 7.5d8 
7.5d S 

Image Rejection 15 dS4 25dB 

Isolation 
L- R 20dB 30dB 
L-I 18 dB 25dB 

VSWR 

L·Port 2.5 :1 
A·Port 1.4: 1 
[·Pon 1.2 :1 

Notes. 

Max. 

9.0dB 
lO.OdS 

Test Condit ions 

6-12 GHz 
5-12 GHz 

5-1 2 GHz 

5--12 GHz 
5-12 GHz 

5- 12GHz 
5-12 GHz 

4-500 GHz 

\. Denote freqLlency band desired by replacing "X" with appropr iate dash numbtH. Options: 
10-20 HI. 20-40 1- 21,40-80 (-3) , 80-160 1-4), 100-2001-5) and 160-320 1-61 MHz IF, 
other widcband IF 's I re IIvlli illble from 4 to 500 MHz. 

2. Measured in II 50·ohm synem wi th nominal LO drive lind downconvcrter application only un· 
less o the rw;s.e specified. 

3, Typical volues are measured lit 25°C and II ro not guarOOlced. They II rc based on the avorolJo 
value measu red lit thu $pecified condit ion. 

4. Greator image re jec tion may be Obtained by selec tion. 
5. The 2 eaeh 5O-ohm te rminations lire not $upplled . 

Absolute Maximum Ratings 
Operating Temperatu re . . ... .. ... .. .. . .. • ... .. . ..... . _54°C to +100°C 

Storage Temperaturo . . ........ . . .. . . .. • • . • • . • . . .... _65°C to +100°C 
Peak Input Power ... . .... .. .. ..... . ..... . ........ .. .... +17 dBm 
Poak Input Current at 25°C . ... ..... .... . . .. .... .. ... ..... 50 rnA DC 

Weight M33B: 61 grams !2.150z.1 max. 
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Schematic Diagram 
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Outline Drawing 
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Typical Performance at 25° C 

Con'lorsion l os, 'Is. Frequency 

• 
~riJHf{JJ i ~ I U U U 1.1 ' .S IU Its III 

I. fRICI.DiCT . GIl, 

Isolotion 'IS. Froquency 

.. , 
"r-. -

/ , ... ••• .. , .. " " '" IU IU 

HfH tHE 
LI W U L I I ~ ., IU ~~ IU 

f~ fromlJU;CV . elll 

VSW R '15. Frequency 

¥ifl II iJJ 
• , • I 

Image Rejection 'Is. Frequency 

• 
'\ V 

'\. "- /' 

", • • , • • 10 Il 11 II 

627 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



WJ-M33C-X 
IMAGE REJECT MIXER 

~~ } 7TO 18 GHz 
IF 4 TO 500 MHz 
lO DRIVE +10 dBm (nominal) 

• THIN-FI LM 
• LOW NO ISE 
• OCTAVE BANOWIOTH Ifsl 

Guaranteed S pecifications 2 

Characteristics Min. Typ. 3 

Conversion loss 7.5dB 
7.5dB 

Im age Rejection 15 dS4 22dB 

Isolation 
L - R 20 dB 30dB 
L-I ladS 23dB 

VSWR 

L-Pan 2.5: 1 
A-Pon 1.7 : 1 
[·Pan 1.2 : 1 

NOleS! 

Max. 

9.OdS 
10.0 dB 

Test Cond itions 

7- 17 GHz 
7-18 GHz 

7-18 GHz 

7- 18 GHz 
7-18 GHz 

7-18 GHz 
7- 18 GHz 
4-500 MHz 

L Denole frequency bond desired by rep lacing "X" with appropriate dosh number. Options: 
10-20 H) , 20--40 1-21, 40-80 (-3), 80- 160 (-41. 100-200 1-5) aod 160-320 (-61 MHl IF, 
other wideband IF's ara available from 410 500 MH~ . 

2. Measured In 0 SO·ohm system wi th nom inal LD d r i v~ and downconvertcr applicotion only un
less otherwise speciHed. 

J. Typical values are measured at 2S<:>C and art! nOt guaranteed. They ore based on the IIVl! rage 
value measured at the specified condition. 

4. Greater lma[l!l rejection mDy be obtDined by selection. 
S. The 2 each SO-ohm terminations pre not supplled . 

Absolute l\-l aximum Ratings 
Operatin g Te mperature . .. .......... .. . . • • • • •••.. .. . . - 5 4<:> C to + 100<:>C 

Storage Temperature .. _ .. ...... .. ... . . • •. .... .. .... -65<:> C to +1 OO<:>C 

Peak Input Powe r ... . ............................ . ... .. +17 dBm 

Peak Input Current a t 2S<:> C .............. .. ..•. • .•..... . .. 50 mA DC 

Weight M33C: 31 grams (1.09 oz.J max. 

Connectors SMA Female 
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Schematic Diagram 

Outline Drawing 
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Typical Pedonnance at 25°C 

Conversion Loss vs. Frequency VSWR vs. Frequency 

Rlklfltttlljfl ~ ~~~ 
6 1 8 9 10 II 12 Il 14 15 16 11 U I 

LO FREQUENCY - GH. 

Isolation vI. Frequency 

innJ IllER Ij 
~ .:0 6 7 8 9 ID 11 12 Il 14 15 16 11 18 

LO FREQUENCY - OH, 

a 9 W II U Il W U ~ 11 U 
lO FREOUENCY - GH. 

~ t:PlsfRT I 13=t4i49 
1.0'--........ _'---'---'_-'---'"_-'---1._"'-..... 
a'IOIIUI11.ISI61711 

RF FREQUENCY - GH. 

Image Rejection vs. Frequency 

i=F4I#f±fj 
~.:o6 7 8 9 10 II 12 I) 14 

lO FREQUENCY - OH, 

III,IEH+I~ 
IS 16 I 18 i 7 I , 10 II 12 Il 14 IS 16 17 II 

AF FREQUENCY - OH. 

629 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



WJ-M34B-X 
SINGLE SIDEBAND 
UP CONVERTER 

~?} 5TO 12 GHz 

IF 4 TO 500 MHz 
LO DRIVE +7 dBm (nominal) 

• TH IN-FI LM 
• LOW NO ISE 
• OCTAVE BANDWIDTH Ifs1 

Guaranteed Specifications 2 

Characteristions Min. Typ.3 

Conversion l oss 7.5dB 
7.5 dB 

Sideband 
15 dS" Suppression 22 dB 

Ca rrier Suppression 20dS 27 dB 

Intermodulation 
Suppression 

i L .±2f l 15 clB 26 dB 
IL ± 3f l 14 dB 23dB 

VSWR 
L·Pen 2.5 :1 
R-Port 1,4:1 
I-Pon 1.2: 1 

NOles. 

Max. 

9.5dB 
13.0 dB 

Test Conditions 

6-11 GH z 
5- 12 GH7 

5- 12 GH z 

5-12 GH z 

5- 12 GHz 
5-12 GHz 

5-12 GHz 
5-12 GHz 
4-500 MHz 

1. Oenole frequency band desi red bV replacing "X" with appropr iate da,h number. Options: 
10-20 HI, 20-40 1-2), 40-80 1-31, 80-160 [- 4), 100- 200 {·Sl llnd 160-320 [- 6) MHl IF, 
Olhur wideband IF's ore IIvllllable from <lID 500 MH~. 

2. Measured in /I 5O-ol1 m 'Yi tam with nominal LO drive and downconverter applicotion only un· 
less otherwise specified. 

3. Typical va lues ore measu red ot 25°C and li re not ouerontQed. They ore based on the Bveraoo 
value measured lit the specifi ed condition, 

4 Greater image rejection may be obtained by sele.:tlon. 
5. The 2 each SO·ohm termlnotlons orll not supplied, 

Absolute Maximum Ratings 
Operating Temperature. , . . . . . .... , . , •. , • • ' • •• ' , , . , - 54°C to + 100°C 

Storage Temperature .. .. ... . , . . . . , .• ' .. , , . , , . , - 65°C (0 +100°C 
Peak Input Power , . .. ,. . ... . . . .. . . •• • , .• ".,' , ...... +17d8m 

Peak Input Current at 25°C . ... , . .. , , , , , . . , . . ••.. ,", . .. , 50 mA DC 

Weight M34B. 61 grams 12. 15 0 2.) ma x, 
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Schematic Diagram 

Outline Drawing 

M34B 

lI u,o£.'I$IO'; 5 .on Ir. IUCI' £S ""'l~IUHtASI 
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Port Fu nctions 
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Typical Perfonnance at 25° C 

Convorsion Lou vs. Frequency 

• 
I,:~ 
<"~---------------.-~--fc-,.--!.--t.-""-,i.~ j5 U 11 l.1 II l.1 _.1 III III 111 

... OUIPII,IUOL.O.CY · QlI 

VSW A vs. Frequency 

• 
'I-- t\{ tp(lll 

'I-- -1"- .. . fOIl ' , , 
'. , • , , • " " " " 

Sideband Suppression vs. Freq uency 

• "'r---,--,.--,---,---,--,---,--, 
,I "k-+---I"LL~-l-------!-=;l 
ii/S~I 
~ lOu u 1.1 1.1 U •. , IU 11 .1 11.1 

OUWUl flUO W,cY • (;III 

Carrier Suppression vs. Frequency 

Intermodulation Suppression vs. Frequency 

II 
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WJ-M34C-X 
SINGLE SIDEBAND 
UP CONVERTER 

~~} 8TO 18 GHz 

IF 4 TO 500 MHz 
LO DRIVE +7 dBm (nominal) 

• TH IN· FILM 
• LOW NOISE 
• OCTAVE BANDWIDTH Ifs ' 

Guaranteed Specifications 2 

Characteristics Min. Typ.3 

Conversion Loss 7.5dB 
7.5 dB 

Sidoband 
15dS4 

Suppression 22 dB 

Carrier Suppression 15dB 22 dB 

lntermodulation 
Suppression 

fl ± 2f t 15dB 25dB 

fL ±3f1 
15dB 22dB 
14 dB 22dB 

VSWR 
L·Pan 2.5 :1 
R·Port 1.7 : 1 

I·Port 1.2:1 

NO l llS; 

Max . 

9.5 dB 
11 dB 

Test Conditions 

9·18 GHz 
8-18 GHz 

8-18 GHz 

8- 18 GHz 

8-18 GHz 
8-16GHz 
8-18 GH l 

8- 18 GHz 
8-18 GHl 
4-500 MHl 

1. Denote fl'llquencv bond desired bv repla.c ino "X" with appropria tll d05h number. Options ; 
10-20 1-1), 20-40 (-21. 40-80 1-31.80-\ 60 1-4), 100-200 I-51 nnd 160-320 I-G) MH~ IF, 
o lher wideband IF', ore avaUable f rom 4 10 500 MHz. Contact your fi eld repreuntolivl! lor 

udditional ln lormatlon. 
2. Measured In a SO-ohm SY S1 em wilh nominal LO drive and downconven er appUelllon only un· 

len o lherwlse specified. 
3. Tvpical va lues are measu red al 2SoC end a re nOI guaflln leed. They a re based on the 8veragll 

value melnuflld 8tthe specified condition. 
4 . Grea ter im. flejeclion may be obtained by seJ~l i on . 

S. The 2 each SO.ghm tc rminlulons all! nOI supplied. 

Absolute Maximum Ratings 
Operati ng Temperature .. , . , ' . ' .. , .... , , .. .. • •• • ' , , , . _51l°C to +100°C 
Storage Temperature . , .... ' , , , . , ... , . , , , , • •. , , , ... . _65°C to +100°C 
Peak Input Power" .. .. ,"', . .. • . "., . ..• ••.• •. .. " .... +17dBm 

Peak Input Current at 2SoC .. , . ' , , . , . , .. , . , . , • • •. , ' , . . . , , , 50 mA DC 

Weight M34C, 31 grams (1.09 oz.) max . 
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Schematic Diagram 

, 
• 

Outline Drawing 

M34C 

OlIO 0120 

o 303 r-- 11 03) -

r:i~DVolHIIU 
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120 ~Ol J . L 0.6&0 ' 
DOBO ' ",0010 ' 

AAOOUC l lJolifl {l.Oll· - (16 76) ~011\\ 
~R(J. : 0 2~ nlll.l\ ~'Al lcr~ 

.J I- O.24~ ~(OU\P.l:O 

11 1522) _ _ _ 

~ rl~~7:1 
.-jL 
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Port Functions 
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Typical Performance at 25° C 

Sideband Supprenion vs. Frequency 

~ i~mJI RIIHM 
' I ' I~ UL'UU LIIIU LI 

r~Q~'(I,t' • ~'" 

Carrier Suppression VS . Frequency 

• 
~ 

i 
" .. I 

"~ I I 
/ • ~ .. , • " " .. " " OUIPIII '~IQuo.CI' · 1:11/ 

Conversion lon vs. Frequency 

I~iimm I JTi r±1 
... I I • ~ II 11 II 1/ II I. H llll.~" 

OUTPUT fRlOIA ~ty· ~H' 

VSWR VS. Frequency 

· • 
.-
' .c-.c~.;-, .. ,-~",-~",-f.",-" .. ,-" .. ,-f."c-f." 

'L I Rl ilW;('Y • Gill 

i !;§¥T 9 t F1it3 
1.\ , I ~ II II II II II II H II 

om'ul 'ItIQ~~CY· Cftl 

Inlermodulation Suppression vs. Frequency 

"rc~~-r--'---r--'--, 

~:~kc-'-" -'tl'-' -~--r---r-~,f01 
I~.I--'---"'I. 
~~ 

·~, --;--,.".--..~, --. .. f--,.T,--T." 
QUIP'IIT mQUL\ CV' QIj 

~"--I I 

F-r ' ,,-
, • " " " " .. 

• 
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WJ-M358 
QUADRATURE IF MIXER 

~~} 5TO 12 GHz 

IF DC TO 500 MHz 
LO DRIVE +10 dBm (nominal) 

• THIN -F ILM 
• LOW NOISE 
• HIGH ISOLATION 

Guaranteed Specifications ' 

Characteristics Min. Typ, 2 

Conversion l oss 7.5dB 
7.5dB 

Image Rejection 3 1 5dB~ 25 dB 

holation 
L-R 20 dB 30 dB 
L -I ladS 25dB 

VSWR 
L,Por! 2.5 :1 
A-Port 1.4 :1 
I·Pon 1.2 ~ 1 

Notes. 

Male. Test Conditions 

9.OdS 6-12GHl 
ID.OdS 5-12 GHz 

5-12GHz 

5-12 GHz 
5-12 GHz 

5-12 GHz 
5-12 GHz 
DC-50D MHz 

1. Mea~uled in II SO-ohm $')ISlcm wit h nominol lO drive and downconvcrter aPJll ica tion only un
less otherwise specif ied. The I-Pon freQuency ranll!! elltends 10 DC, j·Pon VSWR dcgr~dH 

from II 50-ohm $vstem 01 low IF frequencies, 

2. Typical values are measured al 2SoC and IIfU not guaran teed. ThOy are bosed on the overage 
valul! measured lit the specified condit ion. 

J . Applies on ly for I F recombination erros 01 ± 0.4 dB in amplituda match and:!: 2 degrees in 

Qu~ndrllture phasing. 

4. Gre~ler imege u:jcct ion m~y be ObTained 01 certain frequencies in na rrow band appliCOTions. 

Contac t factory. 

Absolute Maximum Ratings 
Operating Temperature. 

Storage Temperature .. . . 

Peak Input Power . . ... . 
Peak Input Current at 2S"C. 

Weight M35B: 61 grams (2.15 oz.J max. 
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.. -54"C 10 +100
c
C 

. .. -6S"C to +l 00
c

C 
. +17 dBm 

. ..... . . .•........ 50mADC 

S chematic Diagram 

Outline Drawing 

M35B 

IIUA W5'IIIlS .. H[ '" mCtl(51""LL'UETU 51 
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Port Functions 
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Typical Performance at 25°C 

Conversion lou '1$, Frequency 

• 

HJ I+fi1E 
~" U . ,) U 1.1 H 11.1 II.) 11. 1 

... ~D '~IC\lnl~ _ .'" 

lso1ation 'IS. Frequency 

," ,., 
1 I L Or-. / • " ... " .. , .. .. '" III , .. , 

! 

VSWR 'IS. Frequency 

I , 1 • I I • • II " II 

Image Rejection 'IS, Frequency 

• 
• "\ V 

1'-
, 

'-!. 
1 
• I' ~ II II II " 

I_IOIJINC 1 • 1;10, 
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WJ-M35C 
QUADRATURE IF MIXER 

~~} no 18 GHz 

IF DC TO 500 MHz 
LO DRIVE + 10 dBm (nominal) 

• THIN -FI LM 
• LOW NOISE 
• HIGH ISOLATION 

Guaranteed Specifications I 

Characteristics Min. Typ.2 Max. Test Conditions 

Conversion Loss 7.5d8 9.OdS 7-17 GHz 
7.5 d8 9.5dB 7- 18 GHz 

Image Rejection) 15dS· 22 dS 7-18 GHz 

Isolation 
L -R 20 dB 3DdB 7- 18 GHz 
L-I 18 dB 23dB 7- 18 GHz 

VSWR 

L·Port 2.5:1 7-18 GHz 

R·Pon 1.7 :1 7- 18 GH z 

I·Port 1.2:1 DC-500 MH-1 

Notes: 

, . Measured In iI SO-ohm svstem with nominal LO drive ilnd downconvenar appllcDtion onlv un· 
less o therwise specified. The ' .POrt frequency range oJCtends to DC, [·Port VSWA degrades 
from B 50-ohm system at low IF frequencies. 

2. Typical ve lul!'! are rTIl!8sured 8t 25°C and are not guaranteed. They are based on the ave rage 

value measured al the specif ied condition. 
3. Applies only for IF recombination erros of 1: 0.4 dB in amplitude motch and 1: 2 dogrees in 

Quandrature pha5inD. 
4. Greater image rejection may be obtained at caru,in freQuencje~ in na rrowband applications. 

Contact factory. 

Absolute Maximum Ratings 
Operating Tomperature .. . .. . . . ... . .. . ... .. . . • . . . . ... -54"C to +100" C 

Storage Tomperature . . . . . . . . . . . . . . . . . • . . . .. .. . -65"C to +100"C 
Peak Input Power . . . .. . • ... . . . • •• . . • . . ... . .. ...... +17 dBm 
Peak Input Currant at 25 C1 C. . . .. . . ... , .... .. . . . . . . .. . . 50 lilA DC 

Weight M35C: 31 grams (1.09 oz,) max. 

Connectors SMA Fema le 
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Schematic Diagram 

Outline Drawing 

M35C 
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Typical Performance at 25° C 

Conversion Loss 'Is. Froqu ency 

holation 'IS . Frequency 

1100 II 
n II II II II ,. II I>' 

;:F4lftfH II1II ~"l. I I , ID 11 11 II II II I' II I' 

\Q"(D~(.c" + GW, 

VSWR ws. Frequency 

, 
';' J3 • 

'I- i"- , L4'.. I-, 
• ~ II U » ~ II ~ II U 

10 .lllIIIl.C" . GIIf 

i ::f2}4"t¥F jfftj 
u. t I' II 11 II If II It II II 

.. rl( lI\Ir.~" + G ... 

Image Rejection 'Is. Frequency 

• 

I:~ ~ ~~~-jf-oT-j';-oT-7,;-t--7,~ ~ I I • 10 II J1 II II IJ II II II 
or ' ~IDU"C¥ .~ ", 
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WJ-M368 
QUADRATURE IF UP CONVERTER 

~~} 5TO 12 GHz 

IF DC TO 500 MHz 

• THIN·FI LM 
• LOW NO ISE 
• HIGH ISOLAT ION 

Guaranteed Specifications 1 

Characteristics Min. Typ.2 Max. 

Conversion Loss 7.5d6 9.5dB 
7.5d8 11.0 dB 

Sideband 
15 dS4 

Suppression' 22dB 

Carrier Suppression 15dB 27 dB 

Intetmodulation 
Suppression 

fL± 2fl 15 dB 26d8 

fL±3fl 14 dB 23dB 

VSWR 
L·Pon 2.5: 1 
A·Port 1.4: 1 
I-Port 1.2:1 

Notes . 
1. Measu red In iI 50 ohm system with F I lind F I li t +4 dBm. 

1 2 

Tost Conditions 

6-1 1 GHz 
5-12 GHz 

5-12 GHz 

5-12GHz 

5-12 GHz 
5- 12GHz 

5-12GH z. 
5-12GHz 
DC-500 MHz 

2. Typical val lies IIrc measured a t 2SoC li nd lifE! no t Guaranwed. They li re based on the al/e rage 
"blue measured a t the specified condit ion. 

J. Applies only when both signol Inputs mOlen with ± 0 .4 dB in amplitude ilnd ± 2 degrees in 
phase. 

G. Greater sldeballd suppression InOV be obtained 01 cen a;n fr equencies in Ilarrowband applica· 

tions. Cont~C I factorv. 

Absolute Maximum Ratings 
Operating Temporature. . . . . . . . . . . . . .. .... . ' • • • ... , -54°C 10 +100°C 
Storage Temperature . . . . . . . . . . . ... • ••..•.••• ' . , , -65°C 10 +100°C 

Peak Input Power .. ,. , ... . ... ,. . . • •. . . ..•• • •.. " .. . , . + 17 dam 
Peak Input Current at 2S"C. . . . . . . . . . . . •• • •• ' ... , ... 50 rnA DC 

Weight M36B : 31 grams (1.09 oz.) max , 
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Schematic Diagram 

r-c_1)-'1 (>---r-t.r. 
, 
" 

J-.r.h!" ~.~----jLJ_"O .• 
~ .. "'''' .. " 

Outline Drawing 
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Typical Perfonnance at 25° C 

Conversion Loss vs. Frequency 

• 

1:~Pftftf+±] 
g U \J U " II H UU III 11\ 
.. CIJ'".,' flll~l·lCV· go" 

VSWR V5 . Frequency 

i ~t==rhUJJ k * I 
I , t I I • ~ !I 11 II 

'~r«' · "" 

Sideband Suppression vs. Frequoncy 

~i~EtfFftb§ 
.. 0 !.I .., 1.1 1.1 U 1'1. 1 U.I LU 

Of.jIPUf IlIouu;cY· ~I' 

Cilrrier Suppression vs. Freq uency 

• r. n 

• 
~==e:,; 
• u " .. " ••• " " •• 11 .\ U •• 

Oillrul IIIfCWU, !".Ill 

Intermodu lation Suppression Vi. Frequency 
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WJ-M36C 
QUADRATURE IF UP CONVERTER 

~~} 8TO 18GHz 

IF DC TO 500 MHz 

• THIN-FILM 
• LOW NOISE 
• HI GH ISOLATION 

Guaranteed Specifications 1 

Ch aracteristics Min. TVp.2 Mak. 

Conversion Loss 7.5tlB 9.5 dB 
7.5dB 11.0dS 

Sideband 
15 dSl 

Suppression4 22dB 

Carrier Suppression 15 dB 22dB 

Intermodulation 
SuppreSSion 

fl ± 2f l 15 dB 25dB 

fL ± 3f l 15d8 22dB 
14 dB 

VSWR 
L·Po rt 2.5 :1 
R·Pon 1.7 :1 
I-Port 1.2 :1 

NoU": 
1. Mensureo in a 50 ohm svn cm with F I and F I II I +4 d Bm. 

1 2 

Test Conditions 

9-18 GHz 
8- 18 GHz 

8- 18 GHz 

8-18 GHz 

8-1e GHz 

8- 16 GHz 
8- 18 GHz 

8·18 GHl 
8- 18 GHz 
DC-500 MHz 

2. TVpical values arc mea$Ured II I 2SoC and are not guarameed. Thev ere b.ned on Ihe average 
value mtasured at tile specified condition. 

l. Applies only when both signlll inpu ls match with ± 0 .4 dB In ampli tude lind ± 2 degrees in 
phllse. 

A, Grealcr sideba ... d $upprlluio ... InDy be obllli ... ed III cen ain frfQlle ... c!es il'! narrowband applica· 
tI0"'5. Co ... toct faclory. 

Absolute Ma ximum Ratings 
Operating Temperature ..... ..... .. . ...••. . ... . ...... _54° C to +l00°C 

Storage Temperature ..... . ...........•• •• • •. .. ..... _65° C to + 100°C 

Peak Input Power ...........••• • •• ••• • • • •• •• . . ......... + 17 d BIl) 

Peak Input Cu rrent at 2SoC ............................... 50 mA DC 

Weight M36C 31 grams P.09 Ol.l max. 
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Schematic Diagram 

Outline Drawing 

M36C 

1l 1 \'['~$!OHS Mil or, " ,O ' E5 lU , l U UEU II5' 
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Port Functions 

t 
R, tl.: 

PHo\~L AlLA 110"~IlI~S lOR S IOlBN~O m Et! ION 

\ " 
Ry OUl. Rt ") , 

, 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



Typical Performance at 25°C 

Conversion Loss 'Is. Frequency 

i;imJ'fRit FI t$l 
) I • I~ II 11 II II I~ .. II 1'11111 

QU1 PUII IIIOIlIiCV' Gill 

VSWR 'IS, Frequency 

~Ef%fH¥1 ; 
" Il IlIlIlI'UL,1I11 

'L'Itt<lLUn ~Itl 

~ 11§Sr I Idd¢ffi 
• 1~ 111t1J1,J)""11 

OUlP~II"UI.ll;CY ' CI'I 

Sideband Suppression 'IS. Frequency 

li~bUJ I EUHE 
I I • t 10 II 11 II 11 I~ II II II 

' . IOUlIr.Cl' ' CIII 

Carrier Suppression "'5. Frequency 

;::~ 
I:~ 
'::i I • II II II 11 If 

... 011"111 ,aIO~IC1' "'I 

Intermodulat ion Suppression 'Is. Frequency 

" '1'11 1 

> 17 
\ V 'V 

• 11 II l~ " " 01111'111 IIiI00000CT ""1 
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WJ-MSO/MSOC 
WJ-MYSO/MYSOC 
TRIPLE-BALANCED MIXER 
(DOUBLE-DOUBLE BALANCED MIXER) 

~~ } 2.0 TO 26.0 GHz 

IF 1.0 TO 15.0 GHz 
LO DRIVE +10 dBm (nominal) 

• HERMETICALLY SEALED 

Guaranteed Specifications' 

Characteristics Min. Typ.2 M alt, Test Condit ions 

SSB Conversion Loss 7.5 dB 9.5 d8 fR 2.5 to 18.0 GHl. 
,"d fL 1.5 to 18.0 Gt-lz 

SSB Noise Figure 112.0 to 10,0 GHz 

8.0dB 10.5dB fR 2.0 10 \8.0 GHz 
iL 1.5 to 26.0GHz 
f l 2.0 to 12.0 GHz 

9.0 dB 11.5 dB fA 2.0 \0 26.0 GHz 
fL 1.5 !O 26.0 GHz 

II 1.0 to 12.0 GHz 

1.0 to \ 5,0 GHz iL > fA 

holation 
L to " 20da 30dB fL 3.0 to 26.0 GHz 

L to R 15 dB 22 dB fL 1.5 10 3.0 GHz 

L to I 20dS 30 dB fl 7.0 to 26.0 GHz 
L to I 15dB 22 08 f l 1.5 107.0G Hz 

Conversion fR leyel +6.0 dam 
Compression I .OdB f l level +' 0.0 dBm 

Third Order +16 d Bm fR I = 5.0 GH7.. IR2 '" 5.01 GHz 
Inpul lnterccpt both at 6 dem 
Point f l "B.OGHzat +1Q.OdBrn 

-

+ 15dBm fA I e 25.OGHz. iR 2"'25.0 1 GHz 
both at 6 d8m 

i L = 15.0 GHl al +10.0 dBrn 

Notes : 
1. M~a $<l red In a 50-ohm sys tem with nomina l LO d rive and downconvertcr appl ica tion onlV un· 

Ic$S o the rwise specif icd. 
2. T ypical vlIl <lc~ are me(Kurm/ a t 25cC lind a re nOt guaranteed. Tiley ore based on till! trvll rUije 

vatull mellsured al the specified condition. 

Absolute Maximum Ratings 
Operating Temperature. . . . . . . . . . . . . . . . . . . . . ..... ... _54°e 10 +l00

c
C 

Storage Temperature . . . . . . . . . . . . . . . . . . . . . . . _65
c

C to +100
ce 

Peak Input Power ... ......... . .... . ... . 26 dB rn at 25"C, 22 dBm at l00
c

C 
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Outline Drawings 

M50 (MINPAC) 

OII'5,OIt'l) ... 'lS,O~ 
IIlIIU!:l:S 

~~n' "if 1--
I 

11rr}fl!~~A"' ", ,,,;:,,rS II,, u,"'fTt!lSl 
, ~ O IO ,c.Z'l, ~~I.U!I 0 1,,, PA sc 9{e,C,[o 

M50C (CONNECTORIZEDJ 

a '''' ·is.-~'.lM' ' h "~"tSI " ,CU)J[1t~ 
• ~O'~ <):;81 ~ ': i.l.S5 01", ""1501 ~'(C"tt:O 

Weight 
M50: 12 grams (0.42 Ot.l max. 
M50C; 40 grams (1.41 al l max. 
, ... IY50 : 12 grams (0.42 oz.) maX, 

MY50C: 18 grams 10.63 Ol . ) max. 
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OutiiDe DrawiDgs Typical PerformaDce at 25°C* Conversion Loss vs. Frequency 

MY50 (VERSAPAC) 

0062(1581 
RADIUS 
(4) PlACES 

O.iO 
(1.78) 

rOOI5±GOOI 
.!. (0.38±Q03) 

T DIAPiN 
(3) PlACES 

DIMENSIONS ARE IN INCHES (MILLIMETERSI 
t .010 1.25) UNLESS OTHERWISE SPECIFIED 

MY50C (CONNECTORIZED) 

~-
0.195 ~~ 
(4.95) , 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 
t .016 (.38) UNLESS OTHERWISE SPECIFIED 

Typical PerformaDce at 25°C· 

Conversion Loss vs. LO Drive Level 

... 7.0 ... , 
~ 
:: 8.0 
z 
C> 

~ 9.0 
w 
> z 
810.0 

... ... 6.0 

~ 8.0 
C> 
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~10.0 

~ 
g:12.0 
z 
C> 
'-'14.0 

-~ V .... 
1/ 

FL a6 GHz 
FR D I5GHz@·10dBm 

5 6 7 8 9 10 II 12 13 14 15 16 
LO DRIVE POWER - dBm 

v V 

/ LOalOGHz _ 

( Rt c 15IGHZ~.10 d,m 

o 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 
LO DRIVE POWER - dBm 

Conversion Loss vs. LO Drive Level 

III 8 ... , 
~ 
g 9 
z 
C> 

~10 
w 
> z 
811 

12 

/ 
/ 

If 

--
./ 

V 

~ 

FL"16GHz -
FR D 20 GHz, @·10dBm 

I I I i I 
3.0 4.0 5.0 6.0 7.0 8.0 9.010.011.012.013.014.0 

... ... , 
7 

~ 8 
-' 
z 
CI 
en 
ffi 9 
> z 
CI 
'-' 

/ 

17 

LO DRIVE POWER - dBm 

v V ---l"- i'.. 

V 
LO·23GHz 
RF i 13 G~Z 1ll.lf dBm 

6 8 9 10 11 12 13 
LO DRIVE POWER - dBm 

Drive Level: The maximum recom
mended drive level is +17 dBm. 

Conversion Loss vs. Frequency ... ... 
, 6 

~ 7 
-' 

i5 8 
en 
ffi 9 
~ 10 

\ 
'~ 

I 

~ "'~ 
\>' 

IF" 1 GHz 

i-HIGH IDE LO 

"'\ / 
~. ~ -~ 

LOWSIDE LO 
, V ~ 

:3 2 4 6 8 10 12 14 16 18 20 22 24 26 

... ... 
, 6 

~ 7 
-' 
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Q 

en 
ffi 9 
~IO 

RF FREQUENCY - GHz 

- I HI H SIDE LO 

'\ ,-r- I"o. "" If ... 11"'\ j 
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RF FREQUENCY - GHz 
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LOW SlOE Ld...l V '\ 

z 
011 
'-' 2 4 6 8 10 12 14 16 18 20 22 24 26 

RF FREQUENCY - GHz 

'Typical performance applies to the MINPAC·· model and does not necessarily reUect the 
performance of the VERSAPAC® model. 
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RF FREQUENCY - GHz 
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Isolation vs. Frequency 
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L'Port VSWR 
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(continued) 
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Typical Performance at 25°C*(Cont.) 

RooPort VSWR 

1.0 

.... --/~ ~ ~ 
/ \ I HIGHSIDE LO"'" 

rT I"- V co: 2.0 
r-~ 

> 3.0 
~ -

IF a 1 GHz 

4.0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
RF FREQUENCY· GHz 

1.0 

~ r--~ """" I/' 
I' r--. ~ ~ Ij i' V 

LDWSIDElO ~ 

IF a 1 GHz 

4.0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
RF FREQUENCY· GHz 

1.0 
HIGH SIDE LII, 

~ r--. 
~ r-- t-

V r"- f-" 
~2.0 
> 

co: 

~ r-.. 
3.0 

t-V l~a3IGH~ 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 
RF FREQUENCY· GHz 

3~L-L-L-L-~~~~~~~~~ 

1.0 

5 6 7 8 9 10 11 12 13 14 15 
RF FREQUENCY. GHz 

~ r--V I)..... 

II ~ V 
HrSrr-' 

~ 2.0 

co: 

l-
IF ~ 6 GHz 

3.0 2 3 4 5 6 7 8 9 10 11 12 
RF FREQUENCY. GHz 

1.0 ,-""""""""''''''''''''''''T"""""""T""--r-T"""""""T""""""""T'''''''' 

~ 2.0 jr-4--+~-....... ~...+~~l--+--f 

IF~6GHz 

3.0 8 9 10 11 12 13 14 15 16 17 18 
RF FREQUENCY .. GHz 

RooPort VSWR 

1.0 

I--. 

LOW~IOE ~O""\ 
~ I"--

" '/ V 
co: 
~ 2.0 
> 

IF a GHz 
3.010 11 12 13 14 '5 16 17 18 

RF FREQUENCY· GHz 

1.0 
HIGH SIDE LO I-LOWSIOELO 

111' 

VI' ~ 
:,...-~ 

""" 
I' I 

co: 2.0 
~ 
> 3.0 

4.0 
IF a l0 GHi 

2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 
RF FREQUENCY· GHz 

1.0 
IJ HIGI SIDE LO LOW 10 Lb~ 

1/ i'~ I--' ~ 
IF" 12 GHz 

4.0 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

RF FREQUENCY .. GHz 

1.0 ....... ....,.--r--....,.-.,-----r-... -r--, 

3.0 L-.......L_~ ....... L-.......I.:-_~--!-:--~~ 
18 19 20 21 22 23 24 25 26 

1.0 

1.5 
a: 
~2.0 
> 

ex: 

2.5 

1.5 

2.0 

~ 2.5 
> 

RF FREQUENCY .. G Hz 

r--..... 
-.... r-- "-

~ 
LO ~ 24 Hz 

19 20 21 22 23 
RF FREQUENCY· GHz 

-- r--~ V 

"- / 
LO·26GHz 

looPortVSWR 

1.0 

4.0 

1.0 

a: 2.0 

~ 3.0 

r-.... r'\ /' 
.-t- ....... ..... , ...... ~ \ -

LO =2 GHz \ 
1 2 3 4 5 6 7 B 9 10 11 12 13 14 15 

IF FREQUENCY .. GHz 

I' i.-

f-"" i-"" i'.. I--" 

I' f"'" ...... 1\ 
1\ 

Ly" ~ G~z 
4.0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

IF FREQUENCY· GHz 

1.0 

r.... 1/ t-" ~ lL l"- t-
r-

~ 

'l'lI°1H} 
4.0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

IF FREQUENCY· GHz 

1.0 

f' ~ r--. 

'" ~ V "-
I' l"- I-'" 

V 1\ 
I\. 

I' 

co: 2.0 

~ 
> 3.0 

LO
I
" If G~z 

4.0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
IF FREQUENCY .. GHz 

1.0 

~ V I- r-.. r-.. 
" " r- , ex: 2.0 

~ 
3.0 

Ly" 18 ~HZ ~ 
4.0 , 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

IF FREQUENCY. GHz 

1.0 -
" / " ./ 

f-, 

1.5 
II: 

~ 2.0 
> 

3.0 

3.5 
18 19 20 21 22 23 24 25 2.5 

~ V i\ J 

Lp ~ f2 ~HZ " 1.0 r-....... -..,.....--,,--r-""T"""--,-"""T""......., R F FREQUENCY· GHz 

IF a8 GHz 
3.0 2 3 4 5 6 7 8 9 10 

RF FREQUENCY· GHz 

"Typical performance applies to the MINPAC'· model and does not necessarily reflect the 
performance of the VERSAPACI!!> model. 
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a: 

3.0 

1.0 

1.5 

2.0 

~ 2.5 
> 

3.0 

3.5 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
IF FREQUENCY .. GHz 

k 

f\ ~ r\. 
V ~ 

,... 
t\ ~ 

'I'. / 
1\ 1I 

LO· 26 GHz 

4.0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
IF FREOUENCY • GHz 
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Typical Performance at 25°C (Cont.) 

Harmonics of fL R· Port I • Port Test Conditions 

fL ·16dBm ·10dBm fL = 2 GHz at +10 dBm 
2 fL -15 dBm -23dBm 
3 fL ·24.5dBm ·23 dBm 
4fL -33dBm -41 dBm 
5fL -33dBm -34dBm 
6fL -46dBm -45dBm 
7 fL -41 dBm -41 dBm 
BfL -42 dBm -48dBm 
9 fL -47.2dBm ·SOdBm 
10fL -46dBm -51 dBm 
l1fL ·49 dBm -51 dBm 

fl ·30dBm ·24dBm fL = 6 GHz at +10 dBm 
2fL ·24dBm ·34dBm 
3fL -30 dBm -40dBm 

fL -22dBm ·23dBm fL = 11 GHz at +10 dBm 
2fL ·31 dBm ·2BdBm 

Single Tone Typ.2 Test Conditions 
1M 

fL fR 
1 xl OdB fL" 2 GHz at +10 dBm 
I x 2 44dB fR = 3.25 GHzat·l0dBm 
I x 3 > 65dB 
2 xl 36dB 
2x2 SO dB 
3xl 14 dB 
3x2 48dB 
3x3 67dB 
4 xl 35dB 
4x2 55dB 
5XI 2BdB 
5x3 --
6xl -
6x2 60dB 
7 xl 33dB 
7x3 >65dB 

fL fR 
I x 1 OdB fL=4.1 GHzat+l0dBm 
1 x 2 55dB fA =6.0 GHz at ·10 dBm 
1 x 3 >60dB 
2 xl 35dB 
2x2 60dB 
3xl 19 dB 
3x2 >58dB 
3x3 63dB 
4 x I 41 dB 
4x2 >62dS 
5 xl 30dS 
5x3 -
6 xl 45dB 
6x2 62dB 
7 x I --
7x3 >60dB 

645 
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WJ-M50A/ M50AC 
TRIPLE BALANCED MIXER 
LO 
RF 

1.5 TO 26.0 GHz 
2.0 TO 18.0 GHz 

IF 1.0 TO 12.0 GHz 
LO DRIVE +10 dBm (nominal) 

• HER MET ICALLY SEALED 
• VERY WIDEBAND IF I TO 12 GHz 
• HI GH COMP RESSI ON POINT 

, 
Guaranteed Specifications 

Charac terist ics Min. Typ.2 

SSB Conversio n Loss 

oed 7.5dB 
SSB Noise Figure 

8.0 dS 

Isola tion 

L m R 15dB 22 dB 
L ' 0 R 20 dB 30 de 
L 10 I 20dB 30dB 
L 10 I 15 dB ndS 

Co nyers ion 
Compression 

+15dBm 

Third ·Orde r 
Input Intercept +12d Bm 

Notes: 

Max. 

9.5 dB 

10.5 dB 

I.OdS 

Test Cond itions 

iA 2.5 to 18,0 GH l 
iL 1.510 18.0 GH~ 

i l 2.0 10 10.0 GHz 

fA 2.0 \0 18.0 GHz 
f L 1.5 to 18,0 GHi. 
I I I ,D to 12.0 GHz 

IL 1.5 to 3.0 GHz 
IL 3,0 to 26,0 GHz 
l L 7.0 10 26.0 GHz 
f l 1.5to7.0G Hz 

f A Level +5.0 dBm 

f L l evel +10,0 dBrn 

fAI .. 5.0 GHz. fR2 = 5.0 1 GHz 
both at 6 dBm 

iL "" B.OGHzal+1O.0dBm 
i Rl '" 15,O GH?, fR2'" 15.0 1 GHz 

both at 6 dBrn 

iL " 25.0 GHi. al +10.0 dBm 

1. Measured in a SO-ohm sYstem wi th nomina l LO dr iv!! ~nd downconven er ~pplicalion on' y un· 
le~~ o lhe rwisa ~peci fi ed . 

2. TY ll l c~ ' v~lues ore measurod a l 2ScC and are nOl gua ranteed. They arl! based on lhu ave rago 
lIa lue measured 01 the specifi ed condit ion. 

Absolute Maximum Ratings 
Operat ing Temperatu re. . . . . . . . . . . . . . . . . . . . . . . . . .. . -5tI° e to + 100°C 
Stora9c Temperature . . . . . ... .. ... . . .... .. . .. . . .. _65

ce to +100°c 
Peak Input Power .... .. .. . . .. +26 dBrn max . aJ 25°e . +22 dBm max . at 100°C 

Weight 

646 

M50A: 12 grams (0.42 oz.) max . 

M50AC . 40 grams (1.41 02 .) max . 

Outline Drawings 
:llUlIlM '1Il1~ l\tiQ 1,",,,,,,,nO}! 

M50A 

i-om- -IV°(Q II!.IIRIi.!l'JS 
~1lI J (f11Ua5 

' il--.J,.--r-··l-. --> 
O.!IXI _ _ _ R ' .. ' L I~O+ ,"'!II ,-_ . L "'j r 

0111HI~ -; "'-

o.!~,o® (f $<0.51 

- , P)IVQS 

o.OlhO PlI Ill.fS·OIXJl ... , 
III puus 
ff!O!II..C1 w n.AAlA 

O"' ["$'O" S liRE III ' tJCH~S IM' ~ll "ETERSI 
• • Ql o. 1..2~J UUlUS QTHU<YIS{ Sl'tCI~'ED 

M50AC 

o.l~~[,jS'Q.~"S All(· '" IIJCI<!S 'M' lllUEt(RS; 
, O l ~ I lal U" LU:>OTH EA .... 1$[ :>I'(" . 'EO 
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Typical Performance at 25°C 

Drive Level 

... 7.0 ... · ~ 
~ ao 
z 
o 
in 
~ 9.0 

z 
810.0 

... 6.0 ... 
· ~ 8.0 ... 
~IO.O 
in 
II: 

~ 12.0 
o ... 

.---
/' 

V ..... 
FL ~ 6 GHz. 
~R = IS GHz €i\.10 dBm 

I I I I 
5 6 7 8 9 10 II 12 13 14 IS 16 

LO DRIVE POWER - d8m 

/' 
~ 

/ 
( LO' 10 GHz 

RF 0 15GHz@·IOd8m 

Conversion Loss vs. Frequency 
LO@+10dBm 

~6 
~ 
~7 

IF =3 GHz -...... 
fLOWSIDE LO 

z 
o 
gja 
w 
> 

, .. , \ 
,~ , ~,-.. i""'"""'o , .,) ...... 

-~ " .. r'V .., HI~H SIDE LO"" 
14.0

0 
~9 

2.0 4.0 6.0 a.o 10.0 12.0 14.0 16.0 U 2 4 6 8 10 12 14 16 18 
LO DRIVE POWER - dBm 

... ... · ~ a 0 ... 
Z 
Q 

in 
II: 9 w 
> 
Z 
0 ... 

v ...- ............ 
r-.... 
~ 

V 
,/ 

V LO 023 GHz 
RF~13GHz 

10 
@·IOd8m I 

5 6 7 8 9 10 11 12 13 
LO 0 RI VE POWER - dBm 

Drive Level: The maximum recom
mended drive level is +17 dBm. 

II> ... . 
6 

~ 7 
:l 
~ 8 
in 
a: 
~ 9 
z 
Q 

U 10 

II> ... 6 

~ 7 
:l 
~ 8 
in 
a: 
~ 9 
z 
Q 
u

lO 

~6 
~ 
:l7 
z 
o 
gja 
w 
> 
~9 

RF FREQUENCY - GHz 

.I -HIGH SIDE LO 

"'" ,J\ -~ ./ 
, 

,-,' ... , ,- --. 
" LOWSIDEi~ 

IF=,GHZ 

2 4 6 10 12 14 16 18 
RF FREQUENCY - GHz 

VLOW SIDE LO 

,-, ~' ... ", V ~ .J '"' -'\ ,,#' ... 
I-HIGH SIDE LO 

IF =8 GHz 

2 4 6 8 10 12 14 16 18 
RF FREQUENCY - GHz 

LOW~IDE LIQ",,\ 

,( ' ... '-"r ~ ~ " -" '\... HIGH, SIDE ILD IF = l,D GHz 

U 2 4 6 8 10 12 14 16 18 

... 

... 7 

~ ... 8 
z 
Q 

gj 9 
~ 
~ 10 

.~ 

RF FREQUENCY - GHz 

.- .. -" _:O~!IDE LDI\ 

, 
V -

'- HIGH SIDE LO 
IF=11 GHz 

I I 
... 2 4 6 8 10 12 14 16 18 

RF FREQUENCY - GHz 

Isolation vs. Frequency 

IS 

~ 20 . 
~ 25 

530 

~ 35 

40 

, J 
I{ 

\ .. 
I'... 

L TOI 

... ~ 
V 

I 
I 

- L TO R 
~ 

.". '-'. ~ r-.... 
r 

2 4 B 8 10 12 14 16 IB 20 22 24 26 

20 

... 
";' 25 
z 
o 

~ 
S 30 
!!? 

35 

LO FREQUENCY - GHz 

~ 

\ / RTOI 

\ .... 11 
~ ~ .... 1\ 

r-- ~ ~"" 
2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 

RF FREQUENCY -GHz 

L·Port VSWR 

~ JtlTIftfrt1hl 
2 4 6 8 10 12 14 16 18 20 22 24 26 

LO FREQUENCY - GHz 

R·Port VSWR LO @ +10 dBm 

3 4 5 

IFalGHz 6 
6 7 8 9 10 11 12 13 14 15 16 17 
RF FREQUENCY - GHz 

II: 

~ 2.0 ~HH-+,A--+-+~::p..d-+-h~-f 

1.0 

2.0 
a: a 
> 3.0 

4.0 

V ........ r-

7 8 9 10 11 12 13 14 15 18 17 18 
RF FREQUENCY - GHz 

." V ...... I--
V 

V" " " r HIGH SIDE LD -
IF i 3 Hz 

2 3 4 5 6 1 8 9 10 11 12 13 14 IS 
RF FREQUENCY - 6Hz 

(continued) 
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Typical Performance at 25°C (Cont.) 

R-Port VSWR 

1.0 

/' ..... 
/' ( ~ / 

a: 2.0 

~ 

a: 

- ~OWISI~E L 1-' I-
3.0 

IF ~3 Hz , 
4.0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

RF FREQUENCY - GHz 

3.0 2 3 4 5 6 7 8 9 
RF FREQUENCY - GHz 

1.0 

Irl~WSIIOE L~ - .-L r- ~ ~ ......... 
-...... V 

i!; 2.0 
> ~ 

If =6
I
GHz 

3.0 8 9 10 11 12 13 14 15 16 17 18 
RF FREQUENCY - GHz 

1.0 

I--
., ........... 

~ 

V "'\. ./ ~ " HIG~ SIDE, Lo 

IF =r GHz 

1.5 

a: 
~2.0 
> 

2.5 

3 4 5 6 7 8 9 10 
RF FREQUENCY - GHz 

1.0 

loJSloE L I /' "" -
I"- / V 

1.5 

a: 

~2.0 

2.5 

3.0 
IF =, GHz 

10 11 12 13 14 15 16 17 18 
RF FREQUENCY - GHz 

1.0 

IJ 
I- ~ovJ SIDE to 

, ~I--' 
~ ~ 

...... V 
a: 2.0 

~ 
> 3.0 

I"\. H\GjSlrEILo IFI 'p GIHz 

4.0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 11 18 
RF FREQUENCY - GHz 

648 

R-Port VSWR I-Port VSWR 

1.0 
LOW SIDE LO...., 

Vi' f( 
..-' 'I' 

II 
-~IGr S:O~ L~ IF ~ 12IG~z 

a: 2.0 
i!; 
> 3.0 

4.0 
2 3 4 5 6 1 8 9 10 11 12 13 14 15 16 11 18 

i:tflllHfJ1E 
3.0 '-"'-~"""-'--L--'---"~"-...L..--'-"'" 

1 2 3 4 5 6 7 8 9 10 11 12 
RF FREQUENCY - GHz IF FREQUENCY - GHz 

~:; ~~d~:' FNquency. i lHtmMl 
I~ LO-'OG" iito.== "" 3 • 5 • , • , 10 11 12 > IF FREQUENCY - GHz 

LO" 2 GHz 

3.0 , 2 3 4 5 6 1 8 9 10 11 12 
IF FREQUENCY - GHz 

i:[BfHfttm 
3.0 1 2 3 4 5 6 1 8 9 10 11 12 

IF FREOUENCY - GHz 

IF FREQUENCY - GHz 

Harmonics of fL R - Port 

fL -16 dBm 
2fL -15 dBm 
3 fL ·24.5dBm 
4 fL ·33dBm 
5fL ·33 dBm 
6 fL ·46 dBm 
7fL ·41 dBm 
8 fL -42 dBm 
9 fL -47.2 dBm 
10fL -46dBm 
11 fL -49dBm 

fL ·30dBm 
2fL -24 dBm 
3fL ·30dbm 

fL ·22dBm 
2fL -31 dBm 

1.0 

r-
\ 

/ 
V r'\ , 

i'.. V \ 

1.5 
II: 

~2.0 

2.5 

3.0 
LOj22 pHz 

1 2 3 4 5 6 7 8 9 10 11 12 
IF FREQUENCY - GHz 

1.0 

""'~ 
L\ / 1\ 

r\ / 
\ V "-

r\ / LO j26 pHz 

1.5 

II: 2.0 
~ 
> 2.5 

3.0 

3.S 
1 2 3 4 5 6 7 8 9 10 11 12 

IF FREOUENCY - GHz 

I - Port Test Conditions 

-10 dBm fL = 2 GHz at +10 dBm 
·23dBm 
-23 dBm 
·41 dBm 
·34dBm 
-45dBm 
-41 dBm 
-48dBm 
-50dBm 
·51 dBm 
·51 dBm 

-24dBm fL = 6 GHz at +10 dBm 
-34 dBm 
-40dBm 

·23 dBm fL = 11 GHz at +10 dBm 
-28 dBm 
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Typical Performance at 25°C (Cont.) 

Single Tone 
1M 

fL fR 
1 x 1 
1 x 2 
1x3 
2x1 
2x2 
3x1 
3x2 
3x3 
4x1 
4x2 
5X1 
5x3 
6 xl 
6x2 
7 x 1 
7x3 

Single Tone 
1M 

fL fR 
1 x 1 
1 x 2 
1 x 3 
2x1 
2x2 
3 xl 
3x2 
3x3 
4 xl 
4x2 
5xl 
5x3 
6 xl 
6x2 
7 x 1 
7x3 

Typ.2 

OdB 
44dB 

> 65dB 
36dB 
50dB 
14dB 
48dB 
67 dB 
35dB 
55dB 
28dB 

60dB 
33dB 

>65dB 

Typ.2 

OdB 
55dB 

> 60dB 
35dB 
60dB 
19 dB 

> 58dB 
63dB 
41 dB 

> 62dB 
30dB 

45dB 
62dB 

>60dB 

Test Conditions 

fL = 2 GHz at +10 dBm 
fR = 3.25 GHz at ·10 dBm 

Test Conditions 

fL = 4.1 GHz at +lOdBm 
fR = 6.0 GHz at ·10dBm 

II 

649 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



WJ-M51/M51C 
TRIPLE BALANCED MIXER 
LO 
RF 

1.5 TO 24.0 GHz 
2.0 TO 24.0 GHz 

IF 1.0 TO 15.0 GHz 
LO DRIVE + 10 dUm (nominal) 

• HERMETICA LLY SEALE D 
• V ERY WIDEBAND IF 1 TO 12 GHz 
• HIGH COMPRESSION POINT 

Guaranteed Specifications ' 

Cha' I Clerisl ;CS Min. T vp.2 Max. 

sse Conven ion LOll 7,5 (IS 9,5 dB 

"d 
SSB Noi le Figu re 

8.0 dB 10.5dB 

9.Odll 11.5d8 

Il(IlJtlon 

l '0 R 15d8 20d8 
l '0 R 20 dB 30d8 
L '0 I 20 dB JOdB 
L " I 15(1B 22 08 

Con.enien 
Comprenion 1.0t18 

;.15dBm 

Third·Order 
Input Inte,cepl · 15(1311'1 

NOil!$. 

Ten Condi l ions 

fA 2.510 18,0 GHl 
fl 1.5 to 18.0 GH! 
',2.0 10 10,0 CHI 

fR 2.0 10 18,0 GHI 
'L 1.5 10 24.0 GHI 
'1 1.0 10 12.0GHl 

fR 2.0 to 24.0 GHt 
fL 1.5 10 24,0 GHl 
I, I,D 10 12.0 GHl. 

1.010 15.0 GH! 'L >IR 

f L 1.5 103.0 GHz 
Il 3,0 10 24,0 GHz 
IL 7.0 10 24,0 GHi 
fL 1.5 to 7.0 GHz 

fR Level HiD dBm 
I L l c.<i!1 - 10,0 dBrn 

'A I - 5.0GHz, fR2 .. 5.01 GHI 
both al 6 dBrn 

'L - 8.0GH/~ t +l0.0 ClSm 

f RI '" 16 .0 GHl, 'R2 -16.01 GHI 
bellh ill 6 dBm 

fL * 18.0G Hl31 TI O.O dBm 

1. MeallUrlld in B SO·ohm systcm with nom inoll LQ d rive and dO','m conven er app lication only un· 
less o the rwise specif ied. 

2 . Typico' valulls afe mel1surlld il t 25°C and are not guafanteed. They are bascd on the 8vOnl91l 
va lue measured a t the wecUled condition . 

Absolute Maximum Ratings 
Opcrating Temperaturo, . , .. ' .. ..... , . ... . . .. . , . , , ... _511°e to +100"e 
Storage Temperature .... . , . . . , ... , . , . .. . . ... . . . . ... _65°e 10 +100"e 
Peak Input Power . .... . ... . .. +26 dBm max. a. 25"C. +22 dBm mux. al 100

0
e 

Weight 

650 

M51. 12 grams (0.42 oz.) max. 

M51C: 40 grams (1,4 1 oz.) max. 

Outline Drawings 
~''''~\'U.\ .>t" .;.n .. nUlCr~' 

M51 

o;ooo Q~ I-
:·" .. ....!.I -- , _,._--,,"'_ -, 

oo.lu.Sltms u{ t,. tNCH£S 1""lU"ETUS\ 
• .010 1.751 UNll!SOIIiUW!SI $I'£c;l'(£D 
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Typical Performance at 25°C 

Drive Level 
CD .., 
~ 1.0 r--T-"..,........,. ........ --.~-r-r-.--., 
o ..... 
~ 8.0 1-+--brl~-t-+--t--t-t-t-"1 
~ 
~ 
~ 9.0 S~..L6---:~~8~9i-11:-0~11~11:-2--:':13:-:1~4~,S~,6 
U LO DRIVE POWER. d8m 

CD ... · 
6.0 

!a 8.0 
o ..... 
~ 10.0 

i2 
~ 12.0 
z 
o 
U 14.0 

o 

CD B ... · !a g 9 
z 
o 
~'O ... 
> z 
811 

12 

I 
V 

v V 

/ 
LO-IOGHz 

/ RF -liS G~z @.,~ dBm 

2.0 4.0 6.0 B.O 10.0 12.0 14.0 1&.0 
LO DRIVE POWER - dBm 

,/ 
V-

II' 

L 
1/ 

FL-16GHz -
FR a 20 GHIf·IOdBm 

, '" , 1 
WU ~ UM U9.0IMIU1~IWIU 

LO DRIVE POWER· dBm 

CD .., 
· ~ 8 

..... 
z 
o 

~ 9 
> z 
o 
U 

/ 

V 

i----

V V- --. 

'" '" V 
LD a 23 GHz 

RF i 13 G1z ·10 rBm 

7 9 10 11 12 13 
LO DRIVE POWER. dBm 

Drive Level: The maximum recom· 
mended drive level is +17 dBm. 

Conversion Loss vs. Frequency 
LO@+10dBm 
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RF FREQUENCY - GHz 
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8 2 
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4 6 8 10 12 14 16 18 20 22 24 

CD 
"';' 6 

111 7 ..... 
~ 8 
u; 
ffi 9 
> 

1.1 

RF FREQUENCY - GHz 

RF FREQUENCY - GHz 

HIGH sloE to 
, ,. --t- Ir'" t- 1>0.. 1/ " ,..- L&WSIDE~ V 

1 IF ~ 10 GHz 
z 10 
8 2 4 6 8 10 12 14 16 18 20 22 24 

CD ... 
RF FREQUENCY - GHz 

~ 7r---r--r""T""""'Ir--~,--r~~~~ 

5 81--4--b~~~T-;;~~=-~t-; z 
~ 9b-~~~~~~~-r-t~~tt74 
~10L-~~~~~~~~~~~~~ z 2 4 6 8 10 12 14 16 
8 RF FREQUENCY - GHz 

CD ... . 
8 !a 

0 ..... 
Z 
C 
u; 
a: ... 9 > z 
0 
U 

I- . ... '--
,.-- ,..-_ ..... 

'-HIGHt" LO I 
I 

I 

IF .1'5 GHz 

10 I I 

2 4 6 8 10 
RF FREQUENCY - GHz 

Isolation vs. Frequency 

i~EH@M 
40 2 4 6 B 10 12 14 16 18 20 22 24 

Fl FREQUENCY - GHz 

20 

1\ ~ J 

r-R TO I V 
~ 25 . 
z 
230 

S 
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1\ , 
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~ 35 ~ ~ 

40 2 3 4 5 6 7 B 9 10 12 14 16 18 20 22 24 
FA FREQUENCY - GHz 

L-Port VSWR 

~:mmHfffJ 
2 4 6 8 10 12 14 16 18 20 22 24 

LO FREQUENCY - GHz 

R-Port VSWR LO@ +10 dBm 

1.0 

~ roo ,.... ~ ./ ~ 
V f\ II HI9H 1/ I' V a: 2.0 

~ 

a: 

l- t- IDE LO-
I--

3.0 

I~ ~ \ G~z 

4.0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 11 
RF FREQUENCY· GHz 

1.0 

". lO~SIDE LD 
~ r-- ,.... l- i.--" 

'" 1--'1'" ~ V 
~ 2.0 
> 

" ~ IF u 1 GHz I-' 

3.0 3 4 5 6 7 8 9 10 11 12 13 14 IS 16 17 
RF FREQUENCY· GHz 

1.0 

~ i""" l-I.,.;' t-

V rlGH SIDE ~o-1/ I' i--' 
a: 2.0 

~ V i' V r-3.0 

I( ~ G1Z 

4.0 2 3 4 5 6 7 8 9 10 11 12 13 14 IS 
RF FREQUENCY. GHz 

(continued) 
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Typical Perfol'mance at 25°C (Cont.) 

R-Port VSWR 

1.0 

/" r--. 

--1/ J "- .I 
LOWSIDELO -cz: 2.0 

~ 
3.0 

F?Grz 

4.0 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
RFFREQUENCY - GHz 

1.0 

HIGH S\DE lo"""\ ....... 
V r..... ......... 

V i' f-' V 
IFt6~HZ 

cz: 
~2.0 
> 

3 4 5 6 1 8 9 10 11 12 
RF FREQUENCY - GHz 

1.0 

v ....... -...- )... V ~ 
OWj'QEr .... 

"- / 

I ·6 GHz 

cz: 
iho 
> 

3.0 8 9 10 11 12 13 14 15 16 17 18 
RF FREQUENCY - GHz 

IF· GHz 

3.0 2 3 4 5 6 7 8 9 10 
RF FREQUENCY - GHz 

1.0 

;- LOW IDE Lb 

V "" '\.. V "./ 
'" ~2.0 
> 

IF· GHz 

3.0 10 11 12 13 14 15 16 17 18 
RF FREQUENCY - GHz 
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R-Port VSWR 

1.0 

1,/ LOW SIDE LO 

~r-. 
~ ...... r--. t"- V fo( 

cz: 2.0 
ii 
> 3.0 

4.0 
~rl H IDf Lf IFj 'pG,Hz 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
RF FREQUENCY - GHz 
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/ H,IGHISI E 0 I 
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~V 
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4.0 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 
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-
'-./ 

cz: 

~2.0 
RF • 18-24 GHz@·8 d8m 
LO .',6 GHzliI+10 d8m 

19 20 21 22 23 24 
RF FREQUENCY - GHz 

i;~~H I LO$j 
3.0 ...... _--L __ '--_.......L. __ -'-_.....J 

18 19 20 21 22 23 
RF FREQUENCY - GHz 

I-Port VSWR 
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4.0 
~O i 10l
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"-~ ../ / 1\ 
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~ 
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> 2.5 

3.0 
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IF FREQUENCY - GHz 

-
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Typical Performance at 25°C (Cont.) 3 

Harmonics of fL R· Port I· Port Test Conditions 

fL ·16dBm ·10dBm fL = 2 GHz at +10 dBm 
2fL -15 dBm -23dBm 
3 fL -24.5dBm -23dBm 
4 fL -33dBm -41 dBm 
5 fL -33dBm -34dBm 
6 fL -46dBm -45dBm 
7fL -41 dBm -41 dBm 
8 fL -42dBm -48dBm 
9fL -47.2dBm -50dBm 
10fL -46dBm -51 dBm 
11 fL -49dBm -51 dBm 

fL -30 dBm -24dBm fL = 6 GHz at +10 dBm 
2fL -24 dBm ·34dBm 
3fL -30dbm -40dBm 

fL -22 dBm -23dBm f L = 11 G Hz at + 1 0 dBm 
2 fL -31 dBm -28dBm 

Single Tone Suppression Test Conditions 
1M Typ.2 

fL fR 
1 x 1 o dB fL = 2 GHz at +10 dBm 
1 x 2 44dB fA = 3.25 GHz at ·10 dBm 
1 x 3 > 65dB 
2 x 1 36dB 
2x2 50 dB 
3 xl 14 dB 
3x2 48dB 
3x3 67dB 
4xl 35dB 
4x2 55dB 
5 Xl 28dS II 
5x3 -
6x1 -
6x2 60dB 
7 x 1 33dS 
7x3 >65dB 

fL fR 
1 x 1 OdB fL=4.1 GHzat+10dBm 
1 x 2 55dB fA =6.0 GHz at ·10 dBm 
1 x 3 >60dB 
2 xl 35dB 
2x2 60dS 
3xl 19dB 
3x2 >58dS 
3x3 63dB 
4 x 1 41 dB 
4x2 >62dB 
5 xl 30dB 
5x3 --
6xl 45dB 
6x2 62dB 
7 x 1 --
7x3 >60dB 
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WJ-M52/M52C 
WJ-MY52/MY52C 
TRIPLE (DOUBLE.DOUBLE) 
BALANCED MIXER 

~~ } 2.0 TO 24.0 GHz 

IF 0.1 TO 5.0 GHz 
LO DRIVE +10 dBm (nominal) 

• HERMETICALLY SEA LED 
• HIGH COMPRESSION POINT 

Guaranteed Specifications I 
Char' Clerinic1 Min. Typ,2 Max. 

SSB Conveulon Lon 7.0 d~ 9.0 d8 

,,' 
sse Nolle Figure 

8.5 dB 10.0 dB 

8.0 d8 10.0dB 

9.0d8 12.0d8 

1101ation 
15d8 18dB 

L-R 20dB 25d8 

L-I 150B 2O.B 
22dB 30 dB 

Conw o., lo n 

Compreuion I ,Od8 

~16dB," 

Thi ld.()fd~ 1 
+16 d8m 

Inpu t Inte rcept 

+130B," 

NOles: 

Ten Condh ions 

fA -2-1B GH: 
IL - 2-18GHl 
f , .. O.l .... CHI 

fR 2-18 GHI 

fL 2-18 GH~ 

', - OJ-SG Hl 

fA '"'2-18GHl 
'l .. 2-22 GHI 
f, - O.l-!GHI 

fA "' 18-2' GHI 
Il " 13-24 GHI 
', . a.I-5GHz 

it " 2.0- 3.0 CH: 
I L .. 4.0-23.0 GHi 
It · 23.0-24,0 GH .. 
IL .. 2.0-24.0 GHl 

fA Level "'5,0 (lBm 

'L Lovel "IO.OdBm 

RF 1 3.75 GHz -6 dBm 
RF2 3.76 CH/ ·6 dB.1l 
LO II.O GHI1"10dBm 

RF , '3.0GHl.6dBm 
AF2 13.01 GHI-6 clBm 
LO II.DGHltIOdS," 
RF I 20.0 GHI ·6 dBm 
RF2 20.01 GHl -6 dBm 
LO 211.0 GHI +10 dSm 

1. Mcalurod In II 5O.ohm syslem wilh rlomlnal LO drive and downconvener aJlpllCDlioro only un· 
len olhcrwise $~cificd. 

2. Typica l voluf$ are mCMured III 25°C lind urc nOt guofllmeed. Thoy are boiil!d on Iho ilverage 
value m~u5ur~d ill Ihe WCt:iflod condilion. 

Absolute Maximum Ratings 
Operating Temperature . ... _ . _ . _ . _ .. . .. . _ ..... ... .. .. -sa"e to +100°C 
Storogll Temperature. . . . . . . . . . . . . . . . . . . . . _ . -6S"C to +100°C 
Peak Input Power . ......... +26 d8m max. at 25"C. +22 dBm milx. at 1000e 

654 

Outline Drawings 
MS2 

~.~o~-I 
I 1 I 

0".o(tl5>0115 .IIE "1.tlOlU IM.U'U( HIISI 
• .G'1I1.2$1 Utll(SS Ol .. en .... m 5Pf:onto 

M52C 

O'UUISI()I;I .IIE ." .NOlES 1II.lL ... UlII1l 
, CII. '..lIII'U ~l[SSOl"E~"'l~srt:ClnIO 

Weight 
M52 12 grams W.42 oz.) max. 

M52C: 40 grams [1.41 ad max. 
MY52 12 Hrams [0.112 OlJ . 1lijX. 

MVS2C: 18 grams (0.63 oz.) max. 
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Outline Drawings 

MY52 

ow 
(1.781 

rOOlhOOOI 
.!. iO 38~0.03) 
- IlIAPlN t (3J PLACES 

DIMENSIONS ARE IN INCHES (MILLIMETERSI 
•. 010 !.HI UNLESS OTHERWISE SPEC(FIED 

MY52C 

PRODUCT 
rLABEL 

/ AREA 

~~ __ ==~~~==~toow I --'j(178) 

Rf CONNECTOR 
SMA fEMALE 

\ (31 PlACES 

\ '0003 ( '0()8) 
0070-0004 178.010 
OtA THRU 14) PLACES 

DIMENSIONS ARE IN INCHES IMILU ... ETERSI 
• O.O'~(O.381 UNLESS OTHERWise speCIFIED 

Typical Performance at 25°C * 

Drive Level 

'" '0 · 
6 

7 

~ 8 
o ... 
z 
o 9 
in 
ffilO 
> z 

vol-" 
1/ 

iJ 

~ 
RF D 3.75 GHz (!I·IO dBm 1I 

IV 

LO D 4.0 GHz@l +3.0 10 19.0 dBm 

1\ >i
R 

IIFI D ri Gr
Z 81 

12 

!g 8 · ~ 9 ... 
~ 10 
in 
ffil1 
> z 
812 

... 
'0 

13 

10 

~11 
o ... 
~12 
in 
a: ... 
~13 

8 
14 

15 

2 4 5 6 7 8 9 10 1112 1314 15 16 17 18 19 
LO DRIVE POWER - dBm 

I..-

~I--

~ 
V 

If RF D 13.0 GHz@·IOdBm 
LO = 11.0 GHz@l+1.010 +19.0 dBm 

II fLI<{R II) = rOIG~Z 
123 4567 8910111213141516171819 

LO ORIVE POWER - dBm 

V i' !' 
I r-.. r-.. 

I 
J 

I RF D 20.0 GHz GI·IO dBm 
LO D 24.0 GHz @+5 10 +19 dBm 

V IL>IR II = 4.0 GHz 

-I 'j i I I 
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

LO POWER LEVEL- dBm 

Drive Level: The maximum recom
mended drive level is +17 dBm. 

Conversion Loss vs. Frequency 

'" 5 '0 · ~ 
g 7 

~ 8 
~ 9 
~IO z 
o 
<'>1 

'" .", 

· ~ 
o 

1 

12 

~ 8 
o 
in a: 
~ 10 

~Il 
u 

12 

II IL<fR 

1.1 IA"'1 
"to: tLJt~ 

1\ 

LO@+10dBm ~~ 
IF :.I~GHZ j 

2 4 6 8 10 12 14 16 18 20 21 24 
RF FREQUENCY - GHz 

I-fL >tR 'L<tR 
~ " 11 

~ ~i"o 

LO@+IOdBm 
I-IF = jsqo G~z II=~ 

2 6 8 10 12 14 16 18 20 22 24 
RF FREQUENCY - GHz 

Conversion Loss vs. Frequency 

5 

'" 'C 6 . 
~ 1 

~ B 
~ 9 
a:: 
~10 

~11 
<.> 

12 

'" 6 .", 

• 1 
~ 
g 8 

~ 9 
~IO 
w 
~11 
812 

I I 
" IL<IR 

I"I~ 

I' IL>IR "" I" 

LO@+10dBm 
Ifar~GIHi 

2 4 6 B 10 12 14 16 18 20 22 24 
RF FREQUENCY - GHz 

"'~ I 
t... 'I Ij Il<IR 

I'oof> ",,~. 
I-ll>IR \ 

I-LO,! +10 dBm " IIF.- r~ G.H~ 
2 4 6 B 10 12 14 16 18 20 22 24 

... 6 

.", 

:8 7 
g 8 

~ 9 
~IO ... 
~I 1 
o 
"'12 

5 

S 
QI 

I 

§ 

2 

RF FREQUENCY - GHz 

TTL I 
II ~ I, ~ .. I-IL<IR 

D~I II1II11. 
Itl'llR r'1 I, 

LO@+10dBm ~ . 
1~~4io~~zT 
4 6 8 10 12 14 16 18 20 22 24 

RF FREQUENCY - 6Hz 

: 5.0 GHz 

R.<FR 

- It~ .... IJ 
~ "Ii'" ~ R ~. .. .. .. 

\ 1-\. 
tv I-1;;1 7 -....- ~, 

R.>FR-I 
1 

I 1 
2 4 6 a 10 12 14 11 18 20 22 24 

Rf FIlEOUEHCl - GHz 

Isolation vs. Frequency 

'" .", 

10 

~ 20 
o 

~ 
~ 30 
!!! 

40 

N 
II TrIolR 

1\ 

~" 1.::1- I-L.oo~ I--~' 

~~ 
",,,, 

~ ~Ol' 
10-1". 

~+t' 
2 4 6 8 10 12 14 16 18 20 22 24 

LO FREQUENCY - GHz 

fOlia 
~40~ 

i50~ 
2 6 8 10 12 14 16 18 20 22 24 

RF FREQUENCY - GHz 

·Typical performance applies to Ihe MINPAC t. model and does nol necessarily rellecl the 
performance of the VERSAPAC® model. (continued) 
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Typical Performance at 25 °C· (Cont.) 

Third·Order Intercept Input 

;., t+-, . , 
-'--. . 

r+ -t..J + ~ l- i-' 

~.~ ~!:! ~ ~~~ aiii 
fA'" 3.75, 3.76@-6dBm 
LO '" 4.0 GHz@ +lOdBm 

fR : 13GHz,13.01 GHI. @- 6 dBIll 
LO:: 11.0 GHl@+ lOdBm 

fA:: 20 GHz, 20.01 GHz@ - 6dBm 
LO '" 24 GHz@ +lOdBm 

L' Port VSWA 

LO · 2.0. 24 .0 GH, @.10 dBm 

',~:,~,~~,~,,~~, l~,,7L~,,~,,~,",~,,~~ 
LO FREOU ENCY - CHI 

R·Port VSWA 

, 
--W , 
!~> IR 

I I 
If · .10 Gill 'I ~i~ 
. 52 3 ~ 5 6 7 a ! 10 11 12 13 1. 15 16 17 18 

RF FREOUEIl CY - Gill 

II I If ' 2.0 Gil, , , 
~ 7 6 II 10 1\ 12 13 1~ 1~ 16 n 18 

I1F FREOUE NCY _ Gll l 

, .• rrTTTTTTTT",...,.,..,-n,-n-n 

'\J'it 
"" 2.0 rt+t+lri/~l±~'f'Icl-bFtt,' 

~ ~t¥,1~' tH+R,rj,!~r K+~ 
3.0 " I II-I" 

I I I 'fi';""' , .• ,""~'-!;-,-!-'-:!;-L!:-,-!-:,-,=~~"'+.J,-! 
2.0 4 a 8 10 12 14 1& 18 nl 12 2' 

I1F FR(OU EllCY . Gill 

' TyplCQI per tormQnce applies 10 Ille MINPAC " model and docs nol ncce$sQnly lefUle! 1he 
pmtrnmance ot 1he VERSAPAC* model 
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I' Port VSWR 

~:--
] 4 Ii 8 lOll Ie 16 18 W U ~ U 

to ~AEouEI.CY - Gil ' 

I • 1.0 Gil l 

IOnl~\&1820nZ~ 16 
LO FIIEOUWCY . 011' 

~:ffiWIfffffttI 
2 , G S 10 12 14 16 18 W 11 ~ U 

to FRW UE NcY _ Gil' 
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Typical Performance at 25°C (Cont.) 

Harmonics of fL R· Port I· Port Test Conditions 

fL -8dBm -16dBm fL = 2 GHz at +10 dBm 
2 fL -27 dBm -18 dBm 
3 fL -21 dBm -34dBm 
4fL -31 dBm -27 dBm 
5fL -29 dBm -41 dBm 
6fL -49dBm -38dBm 
7 fL -34 dBm -46dBm 
8fL -49 dBm -61 dBm 
9fL -41 dBm -53 dBm 
10fL -54dBm -58 dBm 
11 fL -50dBm -58 dBm 

fL -24 dBm -24 dBm fL = 6 GHz at +10 dBm 
2fL -25dBm -30 dBm 
3fL -27 dBm -32dBm 

fL -23 dBm -22 dBm fL = 11 GHz at +10 dBm 
2fl -38 dBm -41 dBm 

Single Tone 1m Typical Test Conditions 
fL fR Suppression 

fL fR 
1 x 1 OdB fL = 2 GHz at +10 dBm 
1 x 2 39 dB fR = 3.25 GHz at -10dBm 
lx3 48 dB 
2 xl 33 dB 
2x2 40dB 
3 xl 14 dB 
3x2 47 dB 
3x3 65 dB II 
4x1 45dB 
4x2 43dB 
5 x 1 19 dB 
5x3 62dB 
6x2 42 dB 
7x3 55 dB 

fL fR 
1 xl OdB fL=4.1 GHzat+l0dBm 
1 x 2 56dB fR =6.0 GHz at -10 dBm 

2x1 31 dB 
2x2 48 dB 
3xl 16 dB 
3x2 51 dB 
3x3 57 dB 
4x1 43 dB 
4x2 44 dB 
5x3 54 dB 
7x3 67 dB 
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WJ-M53/53C 
TRIPLE-BALANCED (DOUBLE-DOUBLE) 
MIXER 

~~} 2.0 TO 26.0 GHz 

IF 0.1 TO 6.0 GHz 
LO DRIVE +10 dBm (nominal) 

• HERMETICALLY SEALED 
• WIOEBANO I F 0.1 to 6 GHz 
• HIGH COMPRESS ION POINT 

Specifications' 
ChuBcterlnlc, Min. Typ.2 Max. 

sse Canve";o" Lo. 7.0 as 9.OdS 
"d 

sse NO'la Figure 

8.5 dB 10.5dB 

B.O dS 10.0 dB 

g.Od8 12.0 dB 

I.olalion 

L - R IS da ISdS 
20d8 25 dB 
ISda 20dB 

L - I 22d8 "'dB 
Convollion 
Comp.u:s ion 1.0 dB 

+16 dBm 

Thi,d.o.de. +16dBm 
Inpu\ Intercept 

113dBm 

NOles: 

TMI Conditions 

fR " 2-1BaH~ 
IL " 2- 1aGH~ 
fl a 0.1-4 GH~ 

fA " 2- 1BGHz 
IL - 2_18 GHl 
fJ - O. I -5GHl 

fA " 2-18 GH~ 
IL " 2-22 GHl 
f l -O. I-4GHz 

fR .. 18-26 GHI. 
IL - 13-26GH .. 
f. - D. I -BGHT. 

IL " 2.0-3.0 GH~ 
f L .. 4.0-23.0 GHI. 
f L .. 23.0-26 GH( 
:L .. 2.0-2(; GHl 

f R l»v1!1.f5.0 dBrn 
IL U!~I+ l 0.0dBm 

RF 1 3.75 GHi -6 dBm 
AF2 3.76GH~ -6dBm 
LO 4.0 GH~ t 10 dBm 

RF ,13.0GH? _6dBm 
FlF

2
IJ.Ol 0H/. -fidam 

LO 11.OGHz+ l0 dB m 

RF 1 20.0 GH~ -6 dBm 
RF

1
20.0 1 GH~ -{idBm 

LO J.O GHl +10 dBm 

I . Mensure(jl in II SO-ohm sys tem with nominal LO d rive and down conver ter opplica tlon Ofot y un
len otherwllo specified. 

2. Typical votues a re mellsured lit 25°C ond lire not guaranteed. They ore baMld 0 ... the average 
value measured 8t the ~pecified cond itlon. 

Absolute Maximum Ratings 
Operating Temperature . . . .. .... ......... . ... ... . . .. . -54"C to +100"C 
Storage Temperature . . . . . .. -65"C to + 100°C 

Peak Inpu t Power . ... +26 dBm max. at 25°C. +22 d Bm max. at 100° C 
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Outline Drawings 

M53 

:"r",_~mcr_a_~_.: __ ·<jl-c' __ r-
I 

nIMeNS'O"~"R( IN INClI[ ~ IMll LI". f HIIS) 
• . 0 10 1.25\ UUL{SS omE ~ WIS' SI'£C' FI(O 

M53C 

Olt.IE!<Slor."1 ~~ E ,11 '''tiltS tMllll"I:"lUI!i1 
• .Il . S I :lal (HllU$ OItH.MIIse SI'(C,n£D 

Weight 
M52 

M52C: 

MY52 
MY52C. 

12 grams {0.42 OZ .J max. 

40 grams 11.41 oz.l max . 
12 grams (0.42 oz.) 1t"!U1':. 

18 grams (0.63 oz .) max . 
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Typical Performance at 25°C 

Drive Level: The maximum recom· 
mended drive level is +17 dBm. 

, 
• •. ~++~~~~++++~ o 
" • ' f-t-t-l't-t-t-t-t-t-f1f1f1f1-1-1 
;;; 

~IO f-t-j't-t.t:~~\O\C~~:1-1-1-1 

~:: \i ;r;~:1~;'Hli~rm 
2 ~ 5 6 1 8 ! 1011 12 1l 1 ~ 15 16 1118 19 

LO DR IVE POWER · dBm 

• .1111111 Um11111 H 
• , rt+-tj4rti~t1~t1rt+-rt, 
" 
~IQ rt-h~rt-e+-rt-e+-rt-e+-rt-1 , 
~ II RF - 13.QGHI III.10dBm 
Qll LO- II.OGHl t:,) · 1.0 ID- 19.0dBm 

u" Yi'j'HY1'I I I I I 

• • g 
~ I 
;;; 

" ~ 
z 
o 
u 

, 
l 

, 
1 

l 

, 
, 

1 23 ~ 5 61 8 910 1 112 1 31~ISI617 \ B \ 9 
til DRIVE POWEll - dBm 

II 

RF · 20.D CiHl li' ·10 dBm 
LD - 24.0 GHI " '51D . 19 dBm 

''1'1 'i"iT'[ [ [ 
5 6 1 8 9 10 II 12 13 1,1 I~ 16 11 18 IS 

LO POWER LEVEL-dBm 

Conversion Loss vs. Frequency 

• , 
§ 

I 

11" ; 100 1ll!1 

I 
Fl . fA 

, 

" 

~~ , 
, 

• , , , , 
I 
I Fl - fR r" 

1 I I & I ~ 12 1~ 1~ 11 W n " u 
~ rREOUEJjC1 - GIb: 

Conversion Loss vs. Frequency 

• , 
§ 

~ 
~ 

'. 
~ 
~ 
~ 

• -§ 

~ 

~ 

• , 

~ 
~ 
~ 

• , 
~ 
~ • :. 
u , 

, 
I 
I 

, 

If:', ' 

, 

" 

.I 
l , 

, -' 

Fl j FA 

IF: ~OO IUlI 

"" , 
, ., 

1 ~ II II II II 10 n " 11 
Rf FRHlllfHCI - CHI 

J : lOOO l!lj1 

!'-P" ' , , 

Fl' FR ....... " . ~ -
, I I I 

10 \1 \1 l' II W U 11 n 
Rf FRE otJENCY - GHI 

fl. FR IF = 1000 lUll 

" 

, 
.I 
.I , 
• 
" , 

" 

, 

, 
• 
• 

·1 ~ 

I ( '. !-- " , -, 

IJ 

, 
II 

;VI , , -
n -FR J 
I 

10 12 11 11 11 W 11 II 11 
FIf FItEO\!U CI - CIIl 

I If : 1000 11111 

. Fl' fR 

" -
--, -" . ~ -

I I 
10 11 11 II II 10 n II a 
u ' r.!C!.'EHCr - Co'll 

If : , 0001lill , 
fl. FR , 

, ! " -" -- . . , 
n. _ FR- - , -

" 
I I 

I S 10 I! \1 If II m 11 " II 
~ ".!ilMNCY - Gill 

Conversion Loss vs. Frequency 

I Ii = ~ooo 1t1.~1 

• 
~ 
~ 
~ 

I 

• 

V 
"I 
" 

fl . , 'R-

I I 

n. fR 

'" " - -1-' 

I 
I a 10 11 11 11 11 20 n " u 

RF FItEO\It!j CT - Gill 

Isolation vs. Frequency 

, 
, 1 

• r:::i l -II ' , , , 
" " - .-; 

, 
, 

L -, ~ 
• 
• l:t: 

5 I 10 It 14 11 11 ro n 21 N 
LO FRtOOEHCY· GHI 

~ '" flmm;m;m-r:mftf~ · , 
~ ~O F1"f\ 0\0,>\;;1-
• " o 
."' !"'""'~,".Lf.cL!,"~"'C'"'":""'".c: 1 4 & 8 10 12 14 16 18 '0 22 24 

RI" FRED UENCV _ GI-I I 

Third-Order Intercept Input 

fA: 3.75, 3.76 at -6 dBm 
LO "' 4.0GHzat+l0 dBm 

(continued) 
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Typical Performance at 25°C (Coot.) 

Third·Order Intercept Input 

- t---t-
1--' 

-

fA '" 13GHl. .13.01 GHl. <1l-6 <IBm 
LO" 11.0GHzat+lOdBm 

fR = 20GH? 20.01 GHz at-6 dBm 

LO" 24 GHz al +10 dBm 

L·Port VSWR 

• 

, 
'N 1-1- U 

~ 
> 
, -I . 

I L~ ~ 2.0. 24.0 aHI II . 1(l dBn, , , 
2 ~ 6 8 1 0 1]14161S20n2~ 

't FReQUENCY·GH, 

R-Port VSWR 

, err , 
ltl > lA , 
Tr It< IR , 

I I l f ~ ll00G "' , 
1 3 4 5 5 1 8 9 \0 \ \ 12 13 14 15 In 17 IS 

Af FAmU(II CY . GH, 

660 

R·Port VSWR 

' rr~-rrT"rr~-rrT" 

2 l Ll1J-~t+~~~~~~~d 
~ J 1C1'>.1+'1-+-J-j-++'i= II I < 1 ~~-+~ 

L < l,. 

,I--I-V->+++I+I+++-II-++I-J-j 
If · 2.0 GH. 

~2 l4 S ~ 7 S 9 10 1112 1314 IS lB 1718 
AF FAEDUeNCY _ (lH. 

Harmonics of f L R - Port 

I L -8dBm 
2 IL -27 dBm 
31L -21 dBm 
4 1L -31 dSm 
51L -29 dSrn 
61L -49 dSm 
7f L -34 dBrn 
8 1L -49 dBm 
g iL -4 1 dBrn 
10 ' L -54 dBrn 
11 fL -50 dBm 

IL -24 dBm 
21L -25 dBm 
3i, ·27 dBm 

I L ·23 dBrn 
2 'l -38 dBm 

R·Port VSWR 

,. a 

.'. a 
~ 
> ,.a 

' .a 
" 

'I,J'r U 
I 

IHi 
I Ir 

I 
\f . 4~O~HI 

" & 8 10 I] 1~ 16 18 20 •• 24 
RF FREQUE NCY - (lHI 

J·Port VSWR 

" , 

, 
, 

l'nm"i'l++ +++++++H+fI IIIIIII LQ {Il '10dBm 

G 8 10 12 14 16 18 20 22 24 16 
LO FAEOUENCY - (lHI 

IF - l.0,Gr' 11 
l , 

\F . 2.0 (lHI IIII Ie! '1 dBm , 
2 4 6 8 10 12 14 16 \8 20 22 24 ?S 

to FAEOUENCY - (lHI 

, 
• ~:--

? 4 6 8 10 12 14 16 18 10 22 14 26 
to FREQUENCY - GHI 

J - Port Test Conditions 

-16dBm fL = 2 GHz al + 10 dBm 
· 1a dBm 
-34d8 rn 
-27 dBm 
.41 dBm 
-38 dBm 
·46 dBm 
-6 1 dBm 
-53 dBm 
-58 dBrn 
~58 dBm 

-24 dBm tL = 6G Hz<lt+ l0dBrn 
-30dBm 
-32 dBm 

-22 dBrn fL '" 11 GHzat +10 dBm 
·41 dBm 
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Typical Performance at 25°C (Cont. ) 

Single Tone 1m Typical Test Conditions 
fL fR Suppress ion 

IL IR 
1 x 1 OdB I L ; 2GHzat+lOdBm 
lx2 39 dB IR '" 3.25 GHz at · 10 dBm 
1 x 3 48dB 
2 xl 33 dB 
2x2 40 dB 
3x 1 14 dB 
3x2 47 dB 
3x3 65dB 
4 x 1 45dB 
4x2 43dB 
5 x 1 19 dB 
5x3 62 dB 
6x2 42dB 
1.3 55dB 

IL 'R 
1 x 1 OdB fL = 4 .1 GHl.at+lOdBm 
1 x 2 56 dB fR =6.0 GHz at · 10 dBm 

2 xl 31 dB 
2x2 48 dB 
3 x 1 16 dB 
3x2 5 1 dB 
3x3 57 dB 
4 x 1 43dB 
4x2 44 dB 
5x3 54 dB 
7x3 67 dB 
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WJ-M62/M62C 
DOUBLE-BALANCED MIXER 
LO 2.6 TO 5.35 GHz 
RF 3.7 TO 4.2 GHz 
IF DC TO 1450 MHz 
LO DRIVE +9 dBm (nominal) 

• HERMETICALLY SEALED 
• LOW VSWR 

Gual'anteed Specifications I 

Charactc,iulCI Min. TYF'.2 M3K. Tnn Conditions 

sse Con.Cflion LoS! fR 3.7 lo4.2Glil .. , ' \.9 dS 6.0d8 '1 3010 It. 5O MHt Il >'R 
SSB Nol., Fig u.e 5.5d8 6.508 'R >fL 

hola tion 

Il at R "dB t;Q dB fl 2.610 5.35 GHI 
IL at I 25dB 30 dB IL 4. 5 to 5.35 GHr 

20d3 30 dB 'l 3.610 4.5 GHl 
15d8 25 dB Il 2.6\0 3.6 GHz 

Conversion 
Comp.ellion 

l.0 d8 fR level +3dB,o 

VSWR 
L,Por! 1.25: 1 2.0: 1 I L 2.6 10 5.35 GHz 
FI 'ron 1.25.1 2.0;1 IR 3.7104.2 GHli l > fA 

1.4 1 2.0.1 IA 3.7 10 (, .2 GHt Il < fA 
I·POrl 1.5 :1 2.0:1 fl ~ I COMH~ 

1.3:1 2.0 :1 I, " 500 MHl 
LB. 1 2.5:1 ', " 1450MHZ 

flalnen 0.2 dB Ova, <lnv 40 MH1. 5C'(lmenl of 
l}fl,ll:-to-peal: fA IE 3.7 10 <1.2 GHr 

ThinlOrder ~1 1 dBm IR I z 3.99 GHl tn2 .. 3.96 GHz 
Input tn lolcOpt !:lo thiU- l 0dSmlL "' 2.75 

GHzat-iDdSm 

Group Tlma 
Delay O.S ns 0.75 ns fR 3.7 to 4.2 GHl 

NO l e~: 

1. Mea1UfW in a SO..ghm system w ith nominal LO dr ive amJ downconV(!rter application only. 
unJ e~$ O lher.".j~1I specllied. The I'Porl fn'f\uency ranoe C)(lend~ 10 DC for phase detection, 
pulw "tOOu lolion. or (l llonuata r applicotions. I·Port VSWR dl!lIrades from a 50·ohm system;ll 
low IF hequench,l5. 

2. Typical ".alues a rll measu red a l 25°C (lnd a re no t !luaranteed . They are baled on the 8'A!f!l1Je 
value measured a l the spoel/i lld eondilion, 

Abs o lute Maximum Ratings 
Operating Temperature. , ......... , . , . .. . . _54°C to lOOoe 

Storage Tempcrnturc . 

Peak Input Power ... .. . 

Peak Input Currant at 25° C. 

. . _65°C to 100°C 

.23 dBm max. at 25°C, 20 dBm max. at GOGC 
.50mADC 

Weight M62: 14 grams (0.5 oz.l max. 
M62C: 45 grams (l,6 oz.) max. 
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Outline Drawings 

M62 (MINPAC) 

PIIDO~tl IJIBR M[~ -"""'" 

ODD CCltOlt£!l ---... r-"-.--,--, 
GLASS SEAl tlR " r '- 'l 
10 DOT 1 I I 

O~R L.J 

"'" )--_··t'":· =::::=~~ 1~II'lA(;!S--: 

O OI8~OO I [Ito\. PI'I -.or- [O19:5l.~_~ 
I04S.l.ll!l:!l· 1_95.10.51) 
(lJ l'lAt~S .0010 

11000 _ o OGS 

O!>50 I-E:~ ~~) 
Ill ' tl r 1 - 1 .,.,. 

DIM~NSIONS A~E lt4 Ir'I;lIU I""UIMU(ASI 
~ .010 I ,~) IJN~£SS OTll[~\vISE VECI' I[() 

M62C (CONNECTORI ZED) 

o I!S 
0J15-. ' lUO) 
IBl) I-L.:....:....: 

r r-:::§l %!l@ 
f 

Rl' COUNICIOR 
SMA J~CK 

DD (1) PU,CES 

0.1,. 
11I 1~)0Il8& 

,..-'- -';'-"'i"'--,\-.-I: (11!) 

I .~ ~ o.!')5 
121.\3) :!!...........1 (2216) 

I I ~-lL_OQ56 
"'i3IiOl (2. 1'1 

~~G\JNflN!l IlOLI 
0.115 DIJo TIIRU 
1- ) fU,C(S 

o'''''-'iSIOrtS''R£ ItI!Ne"ES ""Ll\"(H~5-j 
, Ol~ l,lIl ur1L £SS OTlOrA.ilSE SI'(tl~ ' ( D 
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Typical Performance at 25°C 

Conversion Loss vs. LO Power Isolatio n vs. Frequency 

.,mnD~a=w 
• 

't AI R 

§ 'H--H--'/H+H--H+H-I • iii "H-+Ii+H+t-+-H+H-I 
t, -fA--1-l-l-l-++ ,~ - t.OQ\: 'r '~'1.11", .. 

"'f.c.,~.,~.~,-I,-I.-.t.-.rc. I~··~ 1,~~.lc~.I-!"ct,,-i,,; 

" ','\1' , ... , 
•. ' l.J " 

l O PO\\[R · at .. 

Drive Leve': The maximum recom-
mended drive level is +13 dBm. 

Conversion Loss '0'5. Frequency 

, 
, ,U ·H._ 

• I. I 
~::: }~-'-• r- 10"""'1 ',-'. 
~"" 

I 
0" " .. " 0 ,. 0 " 

I to- ~GI .. 

I 
I 
" .. " 

VSWA 'IS. Frequency 

" 'I~"~'~'~'~"~'~~~~~~~~~~3 '" H"QilI 

~l1S 't"R 11:·1111 

't' 'M .,) ·mM'U ' 
u 1.4 U ).1 -1.1 H 4.Q I..l 

• · , • 

fRrow:~~Y · ~flI 

• I 
.1 - --1- i 

,·P()III :::.j 

:~.L.f , 
" " 

, 0 

1f;!.~1 'tII • 0 

Typical Two-Tone Intermodulation 

" 

Typical Two-Tone Inrermadularion Per

fonnance: fl 550 MHz. fA '" 3.95 GHz 
± 1 MHz, fR @ -1 0 d8m , fL > fR fL '" 
4.5 GHz @ +9 dBm. Vertical scale" 10 
dB/cm. 
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WJ-M63/ M63C 
WJ-MY63/ MY63C 
DOUBLE.BALANCED MIXER 
LO 2.5 TO 7.5 GHz 
RF 2.5 TO 5.5 GHz 
IF DC TO 1.5 GHz 
LO DRIVE +9 dBm (nominal) 

• HERMETICA LLY SEALED 
• QPL VERSION AVA ILABLEI (See Sect ion 7) 

Guaranteed Specirications) Outline Drawings 
Characteristici Min . T yp.2 Max. Teu Cond itions 

sse Conyersion Lon 'L>i A 
"d f R 3.0 to 5.0 G!~l 

sse Noise Figu re 5.0dB 6.0 dB f L 3.0 to 5.5 GHz 
f I 0.03 to 0.5 GHl 

5.8 dB 1.0 dB fA 2.5 to 5.5 GHz 
fL 2.5 to 7.0 GHz 
110.03 to 1.5 GHz 

Isolation 

f L al R 3006 4DdB 'L 2.5 to 7.0 GHI 
'L il! I 17 dB 25dB I L 2.5 to 3.5 GHz 

'L at I 20d6 30 dB 'L3.5w7.0GHz 

Conversion ComprIlnion 1.0d6 fA lcvlll +3 dBm 

Third -Order Input +11 dBm fRI "' 4.0GHl-1OdBm 
Intercept Point fR2 =4.01 GHl-l0dB'1l 

fL =2.aGH~ +9dBm 

VSW R 
R·Port 1.5:1 
L·Por, 1.5 .1 
L·Port 2.0. 1 

Notos: 
1. Measu red in a 50-ohm 5y51Orn wllh nOllllnal LO drive ilnd downtonverter opp!ieol ion only. 

unless otherwise speo; ified . The I·Port Irequent\, ran~e e~ tends 10 DC lor phase dCleo; t ion. 
pulse modulotion. or OnenUOl0r applleo l ions. I·Pori VSWR degrlKlcf from a 50·ohm sy$le m at 
low IF frequencies. 

2 . TypiC(J1 vo luos am meosurncJ al 2SQC ond are not guorofHeed. Thoy ore based on the ayerllgc 
yulue measured 3t the specif ied condi l ion. 

' Typital performanc~ applie' '0 the MINPAC® model Dnd does nOI neccss;lIY .ellccl the pcr· 
formance of the VERSAPAc:®mOdel. 

Absolute Maximum Ratings 
Operating Temperature. 

Storage Temperature .. 
Peak Input Power 

Peak Input Current at 2S
c

C. 

Weight M63: 14 grams 10.5 oz.) max 

664 

M63C: 45 gmrns (1 .6 07. .) max 

MY63: 7.9 grams (0.28 07.. ) max 

MY63C: 20.0 grams (0.70 07.. ) ma x 

. .. _54°C to 100°C 

. • . -6SoC to lODGe 
.. 23 dBm max. at 25°C 

. ..... 100 rnA DC 

M63 !MINPA C) 

LO.l9S±O Il:'Q 
1l 9!.~~511 

D,., eN5'O NS A~f III II'II;HlS !""ll''''El EM$I 
' .010 1.15' UljUSSOT~H""Sf Sl'Ee,n[(l 

M63C (CONNECTORIZEDI 

~loum I H~ HOlE 
0.116 CIA nlRu 
(II Pt~C£$ 

OI\,WSIe:'SAII E IN 1U("[$'V'~ll "'cnl\Sl 
' .0151 UI UtILUo!.i f)1 "C ~W 'U$PEC'f 'W 
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Outline Drawings 

MY63 (VERSAPAC) 

I .,., 
IIU'll 

I 

P"~U' SlO N S ~"E II< INC"U IMl lln~n~~SI 
, ,Ol~ (",' .. JN USS 01 H£RW'S~ Sl'EClf l£O 

MY63C (CONNECTORIZED) 

". ."' 

I . .. -"", 

OI"'EI,SIONS ARE IN INCH [~'''' ll '''<T[I'Sl 
' .O l ~ "m (m~ES!i 01" E MII$~ $'Ee ' f' EO 

Typical Performance at 2S"'C • 

• • 6 , 
c , 
" • c 
0; • • w 
> 

'R • 4.0 GHI • • c 
u r,'·:' 1"1 .. 

~ . , • , • " " LO POI'IER - dBm 

Orive Level: The maximum recom-
mended drive level is +13 dBm. 

Conversion Loss 

• r 'I · 10!) MH, • 7 6 ~ 

c 
U 

, 
• 
• 

!I 

, 

Isolation 

• 
• 
• 

'l " l1(1)MH, ~ 

'L rlR 
,. 6 

RF fREOUHIC'(. · ~Ib 

L. A _1 

., 
, 

• J-...c-" 
LO " i~Bm-

• \.. L - I , • • 6 
LO fAEOUENCY _ GHI 

VSWR 

, 
, 1---- --, 

• " ~ 
, f 
4 fl-LR.POAT 

I IL > IA 

• , , • • 
FREOUENCY _ GH, 

0 

•• 
.0 

I·PORT .../ 
~ 2 

2.5 , .0 LO ' 4.~ GH, " ;9 dBm 

0.' •. , 0.' 0.' 
FREOUENCY - GHl 

-----
L,POAT 

" 
6 

0.' 

Typical Two -Tone Intcrmodu lation 
Pcrformanci:! 

, .. 

Typical Two- Tone Imermodularion Pcr 
formance: fr = 1200 MHz. iR = 3.9S 
GHz ±1 0 MHz, f R @-10dBm fR > \. 
fL '" 2.75 GHz @ +9 dBm. VertIcal 
sca le'" 10 dB/em. 

'Typical performance applies to the MtNPAC ,. model and docs not necessarily relieci Ihe 
perlormance 01 100 VER$APAC8 model 
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WJ-M63H/M63HC 
WJ-MY63H/MY63HC 
DOUBLE-BALANCED MIXER 
LO 2.5 TO 7.5 6Hz 
RF 2.5 TO 6.0 6Hz 
IF DC TO 1.5 6Hz 
LO DRIVE +20 dBm (nominal) 

• HERMETICAL LY SEALED 

Guaranteed Specifications' 

Characteristic s Min. Typ. 2 Max. 

sse Conve rsion Loss 
"d 

SSB Noise Figure 5.8dB 6.5d8 

6.0d8 7.5dB 

Isolation 
fl al A 30dB 42dB 
fl at R 26dB 32dB 
fL at I 19 dB 24 dB 
fL at I 13dB 18 dB 
fL in I 17 dB 21 dB 

Conversi on Compression I.OdS 

Third Order Input +25 dam 
Intercept 

Notes; 

Test Conditions 

fL> fR 
fR 3,0 to 5.0 GHz 
f L 3,0 to 5.5 GHz 
f l 0.03 to 0,5 GHz 

f R 2.5 to 6.0 Gl-jz 

fL 2.5 to 7.5 GHz 
fl 0.03 to 1.5 GHz 

fL 2.510 6.5 GHz 
fL 6.5 to 7,5 GHz 
f L 3.0 to 5.5 GHz 
f L 5.5 to 7.5 GHz 
f L 2.5 to 3.0 GHz 

fA level +14 dBm 

fRI = 4.0 GHz- DdSm 
fR2 =3.99GHz-OdBm 
IL '" 5.0GHz+20dBm 

I. Measufed In ~ 50-Ghm 5YUCm Wllh nomlnol LO drive Gnd downconvcncr IIPplicot lon ofll" 
unlC5S o therwIse specified . 

2 . Typical vJ luc$ arc measured 01 2S"C ond (Ire nOI guararlletlc!. Thev .. ,e tJD~ed on Ihe averilgi! 
Vil(U~ me .. ,u. ed 31 Ihe spllc!fjeu condhlon. 

Absolute Maximum Ratings 
Operating Temperature. . . . . . . . . . . . . . . . . ... -54"C to + 100"C 
Storago Temperature . . . . . . . . . . . . .. .......... . . -6S"C to +l oo"C 
Peak Input Power . ...... . . . . 24.7 dBrn max. at 25°C. 20.9 dBl"T1l1lax. at 100"C 

Weight 

666 

M63H . 

M63HC : 

MY63H : 

14 grams (0.5 od max. 

45grarns (1.6 0l.) ma l<. 

7.9 grams (0 .28 oz.) max. 

MY63HC: 20.0 grams (0.70 oz.) mil X. 

Outline Drawings 

M63H IMINPAC) 

--lC==:::J1-

"" (lUT) 

OI Iol !7' SIOffii AR( I" Inc><~s "UUIM £U<tS1 • .0'" 11~1 UtilESS OTHEftW,Sl Sl'tCIF ltD 

M63HC (CONNECTOAIZED) 

"" "u~ - 11611\· ""I D 51' ....., 
(13 ~l---=t __ ~~m~. 9..-,j= d 

' .W r 0' D 800 
[2/. 131 ,- L R I (n. 16] 

1 __ '· .~ 

!. 
I- 1.256 1 0.0& 

(31.90) - -(211) 

MIIU~II~::; HOLI 
O.1160tloTll!\U 
(I ) Pl. ... ns 

D'~ull$Jlms .. Rf III l~jC>1[5IMI1.ll"rl [~S' 
, .Olb I ;$81 \m~[$SO THE R''''$~ III'f C' f TED 
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OutJine Drawings 

MY63H iVEASAPAC) 

OlE" f1 !.HI 

"""" /=ce 
lABEl A/lLl , 

r " 
L .. J 

,. "" 111013) , 
Q,;o ... ",. 

OMi 

OIU£MIOIOSAU In ItlOlU(MlllI MH1HI$j 
• 01~ !'-. U"lU'l OTH( ~WlSl sPfClfl£O 

MY63HC (CONNECTOR IZEDJ 

DIMU<SIOWSARf '"!NOlES IMllllMUUSI • .I,,' 1.'" ""llSS OIH[~""Sf SI'{CIF,£O 

Typical Performance at 25°C* 

Drive Level 

• 
• • • 
~ 
0 • " " 0 
, V-

• • • • II 
> 
< 
0 
u 9 IA • 4.5 Gil l .-5 dBm 

,II IL ' 5,0 Gill 

12 13 14 15 16 17 18 19 W 21 22 
LQ PQWER _dBm 

Drive Level: Tho maximum recom-
mended d rive level is +23 dBm. 

Conversio n Loss 

• 
• IL >I~\ 

,1/ V ~ l-;: 
If " 250 Mill 
?LQ " '20 dBm '-IR>IL 
PAF . O~am • , .. l.' l.' .. , ., 5.' 

INPUT FAEo,UENCV - Gill 

• 
';5 
0 

" ~. 
• • 
~ , 
< , .. l .' l.5 .. 0 "" ' .5 
u 

INPUT fREQUENCY - Gill 

Conversion Loss iUpconversion ) 

• 
~ 
g 
< 
o 
;; 

• 
, 
• 

I .lIL>lj, 

PLO .. . 20 ~Bm .,. 
IF INPUT " 1.0 GHI '" .,0 dBm 

5.5 •. , 

55 •. , 

" 
• > 
< 8 2.5 3.0 3.5 4.0 ~ .5 5.0 5,5 6.0 

QU TPUT FREOUEIICY - Gill 

Isolal io n 

, 
, t·, I 
, t·' 
, , 
, PLQ .. +Wd8m 

2.5 3.0 3.5 M 4.5 5.0 5.S 6..0 B~ 1.11 7.5 

LO fREQUElle y - Gil, 

~ 20 

~~4d I::~ 
2.5 3.0 l.S 4.0 4.5 5.0 5.5 6.0 

RF ~REQUeuCV - Gilt 

VSWR 

[JfltlI I,J±j 
2.5 3.0 3.5 4.0 (.5 5.0 5.5 6.0 6.5 1.0 

LO fAEQUENCY - Gil, 

., 
.5 

V "-V ., 
.5 I 

l ., IF • 500 Mil, 
IL>IR 
PlO " +20 dBm 

l • 
2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 

Rf FREQUENCY - Gill 

., 

5 V " 
, ., FlO. " 4.6 Gil l (11 +20 ~Bm ,., , .. , .• , .• I.' 

If fREQUENCY - Gill 

Typica l Two·Tone Intermodu lation 
Performance 

I.' 

Typicol Two· Tone Inrermodulcation 

Performance: II == 1.0 GHz. fL > fA' fL 
'" 5.0 GHz @+20dBm. f R '" 3.995 GHz 
± 5 MHz @ 0 dBm. Vertical scale '" 

10 dB/em. 

-TYPical perlormance applies 10 the MlNPAC'· mOdel :1M docs no! necessarily reileci the 
pcrlommncc or lhe VERs..\p/,ce model 
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WJ-M66/M66C 
DOUBLE-BALANCED MIXER 
LO 
RF 

8.95 TO 14.7 GHz 
10.95 TO 12.7 GHz 

IF DC TO 2.0 GHz 
LO DRIVE +10 dBm (nominal) 

• HERMETICALLY SEA LED 

G uaran teed Specifications ' 

Ch,,"clt.lnicl Mi". Typ,l M ••. 

SSft Conie"ion LOll 
,," S.5 I1B 7.0118 

sse No, ... FI\lu,. :._~ dS 7.CoEl 
B.DuB 8.5 dB 
G.OdS a.S<lS 

Iwlldon 

' I. ~: R 23 dB "dB 
I I. ~1 I 20dB 2adS 

ConUllla" Comp.u,ion l.OIlS 

"'" I..Pot: 1.8 1 
R.P ... , 1.5; 1 

I'Pof! 1.5: 1 
1.8 : 1 

Third Order InpIII 
In,.,upi Point 

' 1 8 1 I B r~ 

FII'ne .. 01 dB 2.0 liB 

0·' ~, 

{l raup Time O, IIY O.35f1S 0.5n\ 

S;nI11. To .... 1M 
S~pp' ... ..,n 

" ' R , , , '!£laS 
3 , 3 550B , , , > 70 as 
S , , > 70 clIO 

NOli" . 

Te" CondWon. 

fA 11195-12.761'1.' 
' 13.0.1000 MHl II. > fA 
' I 3.0-500 MHI ' L < IA 
f1 IOOO-2000 MH/f L > IR 
' j500-20001.'!!l ' l. <fn 

I I. B.95- 1t. 7 {iH: 

fR Level ' ~ dS,.., 

II. 9.9&-K7 Gil: 
' R 109!J-12.1GHl 
&fa:9S-141Glll 
' I 1 .!OJ l .lH' 
I, >500·2000r.~H~ 

&IL895-1,l 7GHI 

' 1l 1 - I I SCHI 
IR2 1 Ui l Gill 

Unll •• 11 -6I1B'" 

'l - '2.0GHl 

Ov~r lHW 50 I.'H.' S<l!l't\~ ' 

of fR • l Q,9!>-12.7 GH: 

'R" 10.95-12.7 GHt 

lR " 109S-127GHt 
AI·l0dilm 

'L - Sg£>.1 4.7GHl 

1. Mea~url!d In Q 50-ohm system with nominal LO drive and downconvert6r application on lY, 
unless OIherwi,e specifIed . The I·Port frequency ,ange extencls 10 DC for phO~1! duteCtlon, 
pulsa modulation. or attcnual0r applications, I·Port VSWR dellrades from a SO·ohm syStem lit 
low IF frequencios. 

2. Typical values lire meosured at 2S"C and aro not guaranteed . They are based on the overaue 
value mcu5ured at the specif ied condition. 

Absolute Maximum Ratings 
Operating T emperature. 

Storago Temperature ... . . . 

Peak Input Power .. .. . 

Peak Input Current at 2S" C .. 

6fiR 

.... . .. ... . ... -54" C to +IOO"C 

.. .. .. . .. . . . . -65"C to +1DO"e 

. 23 dSm at 25"C, 20 dBm at 60
0
e 

. ... . 100mADC 

Outline Drawings 

M66 (MINPAC) . .. ~ 
W' ~>--____ -f~~lAtllAlU. ... 

I(, ruets ~ 

, .- . I 
T i t ~.)OIl 

Q ~ L __ ~ III I" .. 
_I_ ..,'-_ -!, _ _ .I~_L 

.m 'l':l"---

01" ... ,.. ... "'" ~~~ I" """[~ V~'l~I,,(t{~~1 • ~ 'Q ' :IS; uNlI.5S an<!M ·~E U1:t<F' EI1 

M66C (CONNECTORIZED) 

0'11 w,,' 
I 

- fJ!.';;;-
... '"J,I,," i<l'..! 

I n. 'L~ 
I IA1KA\I " ruWil 

(""L-'<!:!l)"rJ .... [ ,., \N~~1''' ""I ''.["T'1ISI 
• JlI~' JlJ U"lC::;OTh<fI\'~SfsnC' '' [O 

Weight 
M6G: 9 grams (0.32 07. . , max . 

M6GC: 36 grams (1.27 07. .1 max. 
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Typical Performance at 25°C 

Conversion L05s 'Is. l O Power 

, 
1..-- 1,-, 

• , i-r r ~ , r-~' ~ 

I , 
, , 

, 
Ttt 

, 

, I 
, i 

" , , , 1~ 11 11 U 

Co nversion Loss 'IS. Input Frequency 

:'k ' S 
; ~ If · 1((l) ~IH: 

r[ I "'>m·~~ 
e l iD II 11 

Hf r~IOlJ(NCV • Gil: 

Comersion loss 'IS. I F Frequency 

• 
· , , , 
§ 

, 

, 

, 

----

• 

~~d------- f,' PH 
I, , '; ~ 

I 
m ,~ ,~ 

II I RtO~n . MI .. , 

u 

Conversion loss 'Is. RF Input Power 

< • 

, 

, 

' l- I 
, 

, 
" ,1 · 1 

, , 

-

I , , 

VSWR 'IS. Frequ ency 

.. 
, 

I )0< I 
, 1 ~ 

k'~ 
,<0 C I I 

I 
, , , 

. · /'URI 

~~. i'---, • I 
• " " u u u " 'RfOUfNCr • CII , 

I-Port VSWR '0'5. 'L 

,. • 
~ , II • lOOWII 

--- --- 1 .... -.--, 
~ " , 

Ir 'I ~1I'i11 r""- _.- .. _ ..... 
r'~MH • ,. 

, • " " u " • " 

Two·Tone Intermodulatio n Performance 

Typical Two· Tone Intermodularion Per· 
formance: f l = 1.OGHz,fR = 11.6GHz 

± 1 MHz at -6 dBm, flO> fA F fl = 
12.6 GHz at +10 dBm. Vertical sca le = 
10 d8/cm. 
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WJ-M67/ M67C 
DOUBLE-BALANCED MIXER 
LO 
RF 

7.0 TO 17.0GHz 
9.0 TO 15.0 GHz 

IF DC TO 2.5 GHz 
LO DRIVE +10 dBm (nominal) 

• HERMETICALLY SEALED 

Guaranteed Specifications. 

Char~~,oriuiCl Min. Typ,2 Mu. Tut Conditions 

sse Con .... lon Lon 5.S,jB 7.0 dB fR 9.5-13GHl 

,,' ' L 9- 13.5GHl 
sse Noile Fig"" '. :)).~ MHl 

6.5dB 8.5d8 fR 9-15 GH~ 
'LS-I6GH! 
1,30-1000 MHl 

6.6dB 9.0 dB ' R9-1 5GH? 
IL 7-17GH~ 
'130-2000 MH: 

a.5dB 9.0d8 'R 9.5- 13.5 GHl 
IL 7- 16GHi 
1, 30-2500 MHI 

hol . don 
L 

'" R 
22 dB '.od6 ' L 7_ 1 5GH~ 

10dB '(>d' Il15-1 7GH~ 

L '" , 1508 25d6 ' L 7_ 17 GH1 

Connnion Comp.enion 1.0 dB If! Lev!!1 f 4 dBm 

Third Order Inpul tlSd9'l1 'RI · 11.5 GK:. 'Rl- 11 .51 GHz 
'rne'atp t POinl Both al -6 dBm 

'L . 1 2GH~ 

Sinall Tone 1M Suppreulot> fA 9- 15 GHz ill - 10 dBm 
IL '-11GH: 

'L ,-
0 

2 
• 2 ")d' , · , 55" , 
• 3 

> 70 d8 , · , >70d8 
5 " > 70 riB 

5 • 5 
> 70dB 

1. Moa~ured In a SO-ohm ' V$lem with nominal LO drivo al'ld dowl'lconye rter appUcatlol'l onlv . 
ul'lilm otherwise speci lied. The I·Port Irequencv ronge o)!!end5 to DC for phosa dO lection, 
pul,o modulation, or ouenuator opplkllllon&. I·Port VSWA degrodl!S from II 50·ohm system lit 
low IF frequenci es. 

2. Tvpical values lire measured 0 1 25°C and are 1'101 guaral'l leed. Thev arc based on the ove rage 
\lalue measured at the specif ied condition . 

Absolute Maximum Ratings 
Operllting Temperature. 
Storage Temperature .... . 
Peak I nput Power . .. .. . . 
Peak Input Curren t at 2S"C. 

Weight M67 : 9 grams (O.32 07.. .) max. 

...... .... . -54°C to+ l00°C 
. ..... .. ... . _65°C to +100°C 

.. ... 23dBrnat 25°C, 20dB m at 100"C 
. ....... . .. 100 rnA DC 

M67C: 36 grams (1.27 oz..) max . 
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Outline Drawings 

M67 (MINPAC) 

' l!OCUCT 
O' 1lI.... wn tw. 
"w \------cf-" "'l'lAtlS --r 

,'- I 
, ~ o. ~ 

~~ 1,-_ _ ·_L._ -'r- _-'_ ' __ 1 ___ ' '',-I~ 

I----:~,--J 

:n.uU.1'oroS ~ ou: IN '''''<[s 1\l'lUVU(1!$I 
• .o'Q l~ ""lU:iQ"'(,. ... ,~ !nomD 

MG7C (CONNECTOR IZED) 

l-- ~t-':i ~~1': 
""'!.f;ll~alOU 
~ ll~Q.tII 
oll'_l . ..... n sl 

""'l'l5lDM .... 1( ,.,.It<CtlU I'''lUt.oI:IIRS1 
• 00"1<1.3'1 UlIUcU.D' .. 1I"'tS[ SI'l;:'''IO 
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Typical Performance at 25°C 

Conversion Loss vs. LO Driv e 

-• , 
i1 
~ 

= o 

" ~ , 

• , 
, 
8 , 
• > =, 

8 
, 
, 
1 

FR ° 11 .5 GH. 
Ft ° 12GHI 

(D Q'NNCONVERSIOfl l 

I I 
2 J 4 5 6 1 e 9 10 II 12 13 

LO DRIV E POWER - ~Bm 

Conversion Loss vs. Frequency 

• 

• ,lh 
, 

• g 
= o 

8 

~ 9 
• > 
~ I O 
u , 

" 

'1/ 

IF - 100 MHI 
.".- ' . 
IF ' 1000 Mill .~ 0 ·- 0-

I F - 2000 MH~...J' I: 

I 
' l > IR 

[DOWN COIi VERSI IlII! 

B 9 10 11 12 13 I~ 15 16 17 

-• • • , 
8 

" 

/ 
1/ 

Rf FREDUE IICY _ GHI 

I F ~ 2!1OOI.ufl 

IF . JOOOIJ~,J "-
IL >I~ 

IOOWNCO~NeRSIONl 

9 10 11 12 13 14 15 
RF fREOUEllCV _ GHI 

Conversion Loss vs. Output Frequency 

-• • • t'-. 
• I IUPUr - lOQD MH, , 

IL > IR 
8 

IUPCONVERSIDIII , 
8 9 10 11 12 13 I~ IS 16 11 

OU TPUT FREDUENCY _ GHI 

Conve rsion Loss V$. RF Inpu t Power 

• 
• • 
• 
, 
8 

lr- ~!>l' ~ 
'25' C 

~ i' 
[1:: FR - I1GH, 

~ 1\ ft - 12GHI ·e5~C 

+++'f"1"' IY' C .I r\ 
. - J 2 _I 0 1 1 3 4 ~ 8 

INPUT PowER 

Isolation VS. Frequency 

-......., £F ATR 

• -/ " 
• , ., 

8 

" ~J 
/ , '--l(:~AT ~ ."..- . 

g 0 

• , 
\ '-l V';:~T I7 .-

8 10 12 14 
FREOUEIICY . GH, 

L·Port VSWR '0'5. Frequency 

~. 

" " 

~++1-fttj 
3.' ;--+-+.--!.;---,!c--+.--~ 

6 8 10 12 14 16 18 
fREIlUEtICY. GH, 

R' Port VSWR vs. Freq uency 

,. • 
• 

•• 
•• 

• 
• L .-
• 

-
!I\ , \ 

2500 MHI < IF < COOD MHI 

lO,P IOdB m IF <25Jo MH~J 1\ 
T O -12~' CI 

8 9 10 II 11 13 14 15 16 11 
RF FRHIUE NCY _ GHI 

I,Port VSWR vs. f L 

~ 

, .. 
2. 

'') -:;.,-~ _/ ~~ --, . k~\ 
0 , 

I 
L IF _ 1000 Mill If · 2000 MHI , 

I '-1.f-looMH' 
3.' 

• .. • , 

,. • 
. / 

3. . / 
/ 

• •• , 

10 12 14 
IL FREQUE NCY·GII, 

, ......-I F - 2500 MH, 

A 
/ IF - 3000MH, 

" 

6 10 12 14 
lL FRfIlUfNCY·GI\, 

" 

" 

Two-Tone Intermodulation Performance 

Typical Two·Tone Inrermodularion Per· 
formance: fl = 1250 MHz, fR = 12.0 
GHz ± 1 MHz at -10 dBm fL > fR f L :: 
13.25 GHz at +10 dBm. Vertical scale 
= 10dS/em. 

671 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



WJ-M72/M72C 
TRIPLE-BALANCED MIXER 
(DOUBLE-DOUBLE) 

~~} 2.0 TO 4.0 GHz 

IF 0.03 TO 1.0 GHz 
lO DRIVE + 13 dBm (nominal) 

• HERMETICALLY SEALED 

Guaranteed Specifications i 

Characteristics Min. Typ.2 

SSB Conversion l oss 

Ma,. 

"d 7.DdB a.OdS 
SSB Noi51l Figure 

Isolation , 
" R 17dB 25dB ' L 

fL at R 20dB 30dB 

fL at I' 20 dB 30 dB 

Conversion Compression 1.0 dB 

Thlrd·Order +17dBm 
Input Intercopt 

NO HlS, 

Test Cond itions 

iR 2.0 to 4.0 GHz 
f L 2.0 to 4.0 GHz 
fl 0.03 to 1.0 GH:.: 

IL 2. to2.5GHz 
'L 2.5 to 4.0 GHz 
f L 2.0 to 4.0 GHz 

fA Level +10 dBm 

fRl :. 3.0 GHz --d GHz 
fA2 II: 3.01 GHz _4 dBm 
f l - 3.5GHz+13dBm 

1. Measured In 0 50-ohm SYUem with nominal LO d rive and downconvener applic;o l ion oroly 
unleu othtllw;\oe specified. 

2 . Typ ic-a l val\Je~ 1Ir!! measured ;)1 2S"C ill,d orc nOI gU:lran teed. 
value mensured ill the specified condi llon. 

Absolute Maximum Ratings 

Thev Oft based on the average 

Operating Temperature .................. ....... ..... _54°C (0 +100
o
C 

Storage Temperature .. ....... ...... .... ... .. ... .... _GScC to +100°C 

Peak Input Power . ............. 23 dBrn max. at 25°C. 20 dBm max. at JOO°C 
Peak Inpu t Cu rrent at 25°C . . . . . ................. ......... 100 mA DC 

Weight M72: 10 urarns (0.35 oz .) max. 
M72C: 35 grams (1.23 oz.) ma)(. 
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Outline Drawings 

M72 (MINPAC) 

--<C==::::=Jf-
PROOUCIl.A8I.l IJItA 

000 ca.OfI(D 
GlASS st:Al 011 
000 ' 

- 0190 
(413) 

1I1 " [ NS'IlNS AftE IN 'NCHU ''''' l ~l ",nERSI 
• D' DI 111 U NL{SSOTHe~""St 5nCl~ ' HI 

M72C (CONNECTORIZED) 

1.
1- ' 2!>1i I 0.056 

IJI 9'3,- - (1 I!) 

Uoo.~l l~~ !IOU 
0. 116 OL\ 1l1li11 
I') PlAClS 

0'''( ''_ Ul ' " ' ''(;>0£$ , .. ,u, .. n [AS I 
• . 01.,»1 UO'LESSor .. [ 'f«l:i[ V[t'~ltO 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



Typical Performance at 25°C 

Drive l evel 

• 
! • • 
• • , , . • 7 • 
~, • / 
, . , 

• .. 

-
I~' J ,O Gl<' ~ . II "" _ I, -UGM,,,·,,,·.,_ 

.. 
,a_u · , ... " 

.. " 

Drive Level: Tho maximum rneom· 
mended drive level is +18 dBm. Thi~ 

upper level has been Ilswblishod by the 
desire to avoid a serious increaSl! in 
noise fiuure and a loss 01 isolatiun. 
Operation al +1 8 d8rn is recommended 
10 ach ieve besl two-tone pcrforrn,lr\cc 
and best suppression 01 the inwrrno· 
dulation products. 

Mean Conversion Loss, High Sid!! LO 

Mean Conversion loss. Low Side LO 

I ' , • 
..1 ---- ~" .... ~'" " >', 

,GI'CI"'" " •• 

I ""'-.. I .. 
! 
~ 
~ , , u 

". ,,,, .~, 1 I ,- " .;.(I,)I Uri,........., , 
, 
.~ -· '.~IGUt oe. _ .. '" 

Mean Isolation 

"r--------.----,---.-c=co 
~w~'O~t1. u: 
~~ ~ • . - "L-__ -1 ____ -" ____ "-____ "-__ -1 

~ J. U 11 U ' 0 
.o.w,,,,.tV _GH, 

• , ,un",.· ,,,,. , 

• .,' '.' 

Mean VSWR 

, 
• r-... 

, • 
" 

• 

"If 
• 

.. 
,0"",\0-.,_ 

I 

.. / 

• 

I 'O'~ 

It U 
,Q'OIa"r.t\' _"., 

u 

'0 - IGIO • 
"' ooonl. · '0 ..... ,o_n· ·ll"~ .... " 

........ 
" "''',OU,"e. _.1j, 

•• 

.0 ' II 

''''''-'' 
19l'Ci"' u". 

I 
"'O'Glltoe. . 0 ", 

.~J---~ 

.. 

.. 

Third-Order Intercept Input 

<,- -, DB '~' i:i:l " HZ 
,- . 
, ! , 

-

, 
, , 
" 

" 

II I 0 B .1 5, I 

i R "" 3.0 ±O.D1 GHz ill - 4 dBm 

iL =3.5GHza t+1 3 dBm 

f S-"HZ?' 
n"~ 
I 

. 

0 HDz g I 
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WJ-M74/M74C 
DOUBLE-BALANCED MIXER 
LO 5T018GHz 
RF 7TO 18 GHz 
IF DC TO 3000 MHz 
LO DRIVE +10 dBm (nominal) 

• HERMETICA LLY SEA LED 

Guaranteed Specifications' 
Ch.,,,;IU;lIlcI M1n. Typ,2 M~" . Tell Conditlllnl 

sse Con .. n lon LOll fR 7:o16GHl 

" d 5.708 7.5d3 'l610I7GH! 
sse Noi,. Figure 't 30 10 1000 \H"I, 

lR 7 \0 HiGH/ 
6.0d8 B.Od3 IL 5;0 lBGH.· 

1130 10 2000 \1HI 
',30 to 3000 ~.~Hl IL > IA 

fA 8 10 11) GHI 

6.2 dB B.5d6 'L51016GHl 
',30 103000 MHI IL > fA 

fR 1610 18GH,. 
7.008 9,O~B IL 13 \0 18 GH~ 

f 30 to 3000 ",HI 

h olation 
22d. 34 dB IL 5 10 100 GHI 

L ,. R 15d8 30dB i L ' 4 10 18GH( 

22118 3'l d8 f l Blu lBGHI 
L W I t2t1B 2" dB flS to BGH~ 

Convcllion Comp.uuion 1.0d6 In L!'Vu l +4 d8," 

~\5danl fA I - 13.00 GH,. 'n 2 - 13.01 GH: 
Tlllld-Ordo. Input both ilt - G dUrll 
In tnrupt Point fL " 14GHl 

Single Ton. 1M SUl/p' llI;on 'RBtn I3GHfal.IOd8,,, 

'L 'R 
2 , 2 ro,B 
2 , 3 >70d8 
3 , 2 45(18 

3 ., 60dB 
3 , 4 >70d8 , , 3 >70116 , , ., >70(IB 
5 • 5 >70 dB 

NOlu . 
1. M~asl.lIed in II 50-ollm W$!em w ilh nominal LO drive and downconWrtl! GPllliC<ltion on ..... . 

unlen Olhurwise specllied. T ile I·Port 'requen!:'!' range e xtends 10 DC 101 phil$e del~ l ion. 
pul~ modulation. Of IIttenullIOlllppliCli l lons, ,·POrt VS\'IR dl!9rad~ Irom II SO-ohm SVSlllm at 
low I F frequencies. 

2 . TvPico' Yl,l IulS ar.! measured 111 25cC and are nOI guaranteed. Thev Ille b~d on the 3V1!1:lg1! 
va lut! mlllJIUflld II I I ht! i/Illci lied condit ion . 

Absolute Maximum Ratings 
Operating Temperature, 

Storage Temperatu re .. 
Peak Input Power ........ 
Peak Input Cu rrent at 25°C . 

674 

.. .. .. .. .. .. .... .. .. _MOe to + 100°C 

.............. ...... , -65°C to +l00oC 
. 23 dBm 1l18X, al 25°C. 20 dBrn mO l< , at 100°C 

.. ................................. 100 InA DC 

Outlinc Drawings 

M74 (MINPA C) 

o'ut "~IONS .. ~( 111 " .CHEll rOlJL L1U£l l"SI 
• Cl. t)ll U"LEUOTH(In'Il$E ~elf'U' 

M74C (CONNECTORIZED) 

Rf CONliECrOR 
SMA J~C)( [([[,\ALEI 0. ISS 
IJ1MCIS\ I--G!I9!!--1 (HjllII\ACES 

I (~al!~ 

... 
"''' I 

~ Mffi-r~S: -----r 

.~ 

"' 

.m 
lUI 

41iQ:o.01ll 
(19 5::0.31 MOll.m.'lIi lQ.E 

2-56 U,,£1S TltIIU 
('1 PL.ACES 

, 
. 0(£4 ~«O~OOKI 

[ I Q [IU:0.31 

i_L-l.. 

III"[II$III"'S A"( If' ' ''CH[$ rU'LLIU(U.s\ 
, .. n r.llt UUlW01>I£RWlSE SPtCif'£O 

Weight 
M79 : 6 grains (0 .21 0/ .) rnax . 
M79C. 30 grams (1.06 07 .) m-tx. 
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Typical Performance at 25°C 

Conversion lou VI, LO Drive Power 

, 
'I. ' LI {;Iq 

'If ' U Q/,I , 

• 
0 

II 
" 
" / 
.I 

----/ 

" l O ORLYE ~VlER - dB ... 

, 

Drive Level: The ma xi mum recom

mended drive level Is +13 d8m, This 

upper level has been established by the 

desi re to avoid a serious increase in 

noise figure and a loss o f isola tion. 

Operation at +13 dBm is recommended 

10 achieve best two- tone performance 

and beSt suppression of the intermodu· 

lalion products, 

Conversion Lou VS, Frequency 

• 
, 

" If- L:JI .I'H. 
_S.~'ICIII"" , _ ~I -" . , ...I. - . ~ .J. , - , 

0 

T 1\ '-; .. ,.;+ ' . 

0 , ' :r"'~ · .1 
" 

(~\'/NC\l"''IU S'O~1 'I >'. to· · IG ... 

" " .. .. .. 
U I II:IOWC" - QI: 

• 0 
}"L:JI~t\.. I 

"'1:
0312 ' . ' 

0 ' , 
I ',.: -~.:+~. 

j . , nllM/tr I ...... 
1f' , !tmWV J 

o f '~ < '. I ,ro .... l cor.1lf~S 10M Lo. · . ~ ... , .. . " 

, 
/' '-!--

0 

• r--
OJ 
" 
" - ... 111 ' 1" "" 

0lIll"1li '. ' ~ " , 'UP iXllIVl l!S 10M .. .. " 
, 

COllvenion Loss VS, Input Power and 
Temperature 

• 

, 
r'~'c r '" 

0 

I , , 

--~ 
, 

,\---" _ ~'c c,,,,., 
~ 

0 ' . ' lHIII 

'I • II au 
0 

10 - ' IGGa" ., , 

Isolation 

" 10· · 10.-. 

• "-, , r l-' 
... ./ ... I .. 

'" ---- I:::', , ,--, , • 1 £+1 
___ w .. 

• , 
" " .. 

" 
'I >' • . J 
\.0 ' ·1'''$ 

·V "- r'" 
I ----.. .. .. 

(cont inued) 
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WJ-M76/M76C 
WJ-MY76/MY76C 
DOUBLE·BALANCED MIXER 
LO 2.5 TO U.5 GHz 
RF 4.5 TO 9.5 GHz 
IF DC TO 2.0 GHz 
LO DRIVE + 10 dBm (nominal) 

• HERMETICALLY SEALED 
• QPL VERS ION AVAILABLEI ISee Section 71 

Guaranteed Specifications' Outline Drawings 

Charaellninies Min. Typ.2 Mal(. Tut CandilicJO' 

sse Conversion Loss fR 6.0 · S.0GHz 

,"d 5.5d8 7.0dB 1130 . 2000 MHz 

sse Noise Figure 5.5 <16 7.0dB fA 5.0 · 9.0 GHz 
'130 - 1000 MHl 

6.0 dB 8.0 dB fR <1.5 · 9.5 GH2 
'130 . 2000 MHz 

holDtion 
25 d8 40dB IL 2.5\09 GHz 

Il ,II R 20dB SOdS fL9.0· 11 .5GHz 

15 d6 25d8 IL <1 .0 10 1 1.5 GHz 
It ,II I lOdB 20d5 IL 2.5 to <1 GH~ 

Conversion Compression 1.0d8 fR level + 3 dBrn 

Third Order Inputlntcrecpt Point fA 1 · 7.00 GHl. 

-+ 13dBm 
fA2 .. 7.0 1 GHz 
bolh ,II -6 dBm 
fl " SGHl 

Single Tono 1M Suppression fA 4.5\0 9.5 GHz 
@-lDdBm 

Ie I , IL2.SIC 11.5 GH~ 
2 • 2 56d8 
2 • 3 >70 dB 
3 • 2 37 d8 
3 • 3 5Od8 
3 • , >70d8 
, • 3 >70dB 

NOles; 
I. M~awrcd in a 50·0hm $ySICm wi lh nomi ,,~ 1 LO drive and do."nconvcrler almlicalion only 

unlen otherwise Ipecilied. 
2 . Typical vOl ues ':lIe measu red al 25°C and are '101 guaranleed. They are baled on Ihe a~~I3!lc 

value 'ne"I\Jr~d <It th~ II)CcUied condi tion. 

Absolute Maximum Ratings 
Operating Temperature .... . ... ............. . ....... . _511°e to +100°C 
Storage Temperature . . . . . . . . . . . ......... .... ... - 6SoC to +100

oe 
Peok Input Power .. .. . . ..... ... 23 d8 m max . at 25°e , 20 d8m max. al 100°C 
Peak Input Current aI25°C .. , . ... , . , . . . . . . . . . . . . . . . . .... 100 rnA DC 
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M76 (MINPAC) 

OCl!~RI I !A! 
(~l PlACES 

0.018 ~G (0) [tJA I'l ~ 
Il l l'LlC[$ 
10 ~'I 

OI<IEI~$'DNSARE III ,"CUES I' ''LL' '' ''HIIS) 
• • 0 10 1.1 ~1 UIILfSS Dlrt ERWIS( SPECl rr~o 

M76C (CONNECTOR IZED) 

orr.o EIIS'ONSARf IN IN CJlfS 'MILL'METERSI 
• .0'5 1311) UNLt SS OTHR,,"I~E SI'(ClFlEO 

Weight 
M76: 

M76C: 

MY76. 

9 grams (0.32 oz.) Inax . 

36 grams (1.27 oz .) max . 

7.9 grams (0.28 oz.l max. 
MY76C: 20.0 grams (0.70 oz,) max. 
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Outline Drawings 

MV76 (V ERSA PAC) 

Oal\1~~('~~) 
-&~-iliA lHI\U 

1~11'lAfJ;S 

OCli2l1!.ej 
I!.',II\JS 
1~IIH.as 

"""''' ...... t.l.SlLo\FUO -.. , 
04ti1 
1'1 43J 

L," 
01-6 tllll ... 

01\011<$10',: ARt 011 , ~ ... ~~ 'lull,unERS, 
• on'.lIl"'!lussOII!~qWIS( SI'!(" H (t) 

MY76C tCONNECTORtZ ED) 

GI~B,SJll~~"U It! " 01:1'[5 '\! """'£1r~~ 
DI~' 31' ..... \ ISS O'''{R'\ 'H vu;,f 'fO 

Typical Pe rfonnance at 25° C * 

Conversion Loss Vs. lO Drive 

" , .... . ',''''' .. ',>'. 
~ , , 
~ "1 
! .' 
" u " " ,~ ...... ~ 

Conversion Loss vs. Frequency 

• 

i:~"~ 
~ .001.1. CDI,"1 R~IO:" 
"" , II) II 

l!'II!~,nlC"''''' 

Typical Performance at 25°C * 

Conversion loss ws. Frequency 

• , .. ~'. 
j 'T- __ ~ 

• 
\ <". "~l':" j , , --

I •• '~QIr 

I uxn', ~ a'l.~\'R$!()W I " , 

Conversion loss vs. Output F requeney 

~ 
~ I J- --I-C', -

~ '+~~e~~c,~~~~~·: .. ~'_--"-, __ ~I~,"o"cmcl~w~,."~~",,~, 
"" 1 Jj II 

Conversion loss vs. RF Input Power 

Iso lation vs, Frequency 

"'r----- r-- -y--o 

I, ". 

"f 
! ,0' ·114" 

,. 
~ 

.I 
,., 

• 
'. 'ibel"'; ' 

,/ 

" 

r 
• " ~ 

l·Port VSWR vs. Frequency 

r~ ~:~ 
, • • , 10 ~ " 

\f.~' .... 

R·Port VSWR vs. Frequency 

• -I r 1-< 

• I [ 
• • 

Uf"'~ ~ 

I·Port VSWR vs. fL 

Typical Two·To ne Performance 

" 

Typical Two·Tone Perfonnanec: fl = 

1.0 GHl . fL > fRo i l = B,O GHz@ +lO 

dBrn , fR 7.0 GH..: ± 1 MHz, fA @ - 10 
dBm. Vertical scale = 10 dB/em. 

'Typical pel!ofmanee applies 10 Ihe MINPAC " model and dOf!s nOl I'iCcessal lly fe lleel Ihe 
pertOlIllOflce o! me vERSAPAC~ model, 
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WJ-M76H/M76HC 
WJ-MY76H/MY76HC 
DOUBLE-BALANCED MIXER 
LO 2.S TO ll .S·GHz 
RF 4.S TO 9.S GHz 
IF DC TO 2.0 GHz 
LO DRIVE +20 dBm (nominal) 

• HERMETICA LLY SEALED 

Guaranteed Specifications 1 

Characteristics Min. Typ.2 Max, Test Conditions 

5.5 dB 7.0 dS fR " 4.5 (0 8.0 GHl 

SSB fL .. 2.5 10 10.0 GHz 

Conveuion Lon f, " 30 10 2000 GHz 

,"d 
SSB !3 5 dB a.OdS fR '" 8.0 10 9.0 GHI 
Noise Figtlf C! ' L . 6.5 10 10.5 GHI 

" 
" 30 10 1500 MHz 

a.Ode 9.5 dB ' R :- 8.0 109.5 GHI 
fL '" 6.0 to 11.5 GHz 
f, " 30 to 2000 MHz 

Isolation 
L to R 22dB 35dB fL . 2.5 to 11.5 CHl 
L 10 I 20de 30 dB fL " 6.5 to 11.5 GHz 

15dB 22 dB fL " 2.5 10 6.5 GHL 

Conversion I .O d8 fn levill + 15 dBm 
Compression 

Third Order +24 dBm fA 1 = 6.12 GH/; fR2 -= 
Input Intercept bOlh 31 0 dBrn 

fL :- 7.2 GHz 

Nores: 

6. 18 GHI 

1. Measured In a 50-ohm system wit h nominal LO d r i~ and downconVllrter opplh:8tion ofl ly. 
un less othcrwisli specif ied. The I·Port frequency range eXlllrnls 10 DC 101 phuse dellle tlon, 
pul!>e modulillion, 01 allenualor applkations, I·Pon VSWR degrades from II 50·ohm systum al 
low I F "equenei~s. 

2. Typieal vlllues alQ measured at 2S"C and ale nOt guaran teed. They IIle based on the 1IY~ l oge 
vltlue measured II I the spec:i lied eondltion. 

Absolute Maximum Ratings 
Operating Temperature ....... . .. .. . .. .. ...• .... . .. .. _54°C 10 + 100°C 

Storage Temperature . . . . . . . . .. . .• • ... .. .... _65°C to + IOO°C 

Peak Input Power . . . . . . , .. .• •. . . .. . . • •.... . 24.7 d8rn max. a t 2S
G
C 

Peak Input Current at 25°C .. . . . . .• .. .... .. • • . .. .. ..... ... 100 nlA DC 
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Outline Drawings 

M76H IMINPAC) 

l ot.a 'GOJI01.1 I'I r. 
• III PV.aS 

(OA~ 

OIMEr.SIO~ISARf In I ~OIESI '. 'lVU(TE~iI 

• 0 10 1.251 UU~fSS OTii{ftv.1S~ Sl'[Clfl(O 

M76HC ICONNECTORIZED) 

:.IOU~ I IMl H(Ilf 
o l ie 1111511)1..1 Tllftu' 
!J IOt.\CU. 

OIMU;S'O"S lllOiE III meuu '-"" l l ''' E IElI$! 
• .015 UII UIiLESS orlO£IIWISt V f c ,nEO 

Weigh. 
M76H: 9 grams (0.32 od max. 
M76HC . 36 grams (1 .27 01..) max. 

MY7GH: 7.9 grams (0.28 oz .) max. 

MY76HC. 20.0 grams (0.700'::.) max. 
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Outline Orawings 

MY76H (VERSAPAC) 

070 
(178, 

r O.OI5±o.oOI 
-'- (0.38±O.03) 

T DlAPlN 
(3) PlACES 

DIMENSIONS AAE IN INCtlES (MILLIMETERS' 
• .015 1.381 UNLESS DTHEAWISE SPECIFIED 

MY76HC (CONNECTORIZED) 
PRODUCT 
LABEL 
AREA 

DIMENSIONS ARE IN INCHES IMILLIMETERS) 
•. 0151.38, UNLESS OTHERWISE SPECIFIED 

Typical Performance at 25°C * 

Conversion Loss V5. LO Drive Power 

co .,. 
4 

1Z 5 

3 v -
~6 
en a: ... 
~ 1 

/ 
RF 0 5.0 GHz 

'" u 

8 
10 12 

IF 0 1.0 GHz 
IL>IR 

14 16 18 20 
LO DRIVE POWER - GHz 

22 24 

Drive Level: The maximum recom
mended drive level is +24 dBm. This 
upper level has been established by 
the desire to avoid a serious increase in 
noise figure and a loss of isolation. 
Operation at +20 dBm is recommended 
to achieve best two-tone performance 
and best suppression of the intermo
dulation products. 

Conversion Loss 

4r---~---r--~--------____ ~ 
(DOWN CONVERSION) 

II> .,. , 
5~~~~~ __ +-_1 

13 6 1---+---+---++-l~'-'d---1 ..... 
z 
'" ~ 11---+---4----+----1--*H----1 ... 
:> z 
'" u 8 

IF ~ 1000 MHz 
OUTPUT AT I·PORT 

9 LO POWER = +20 dBm 

II> .... , 

4 

5 

136 ..... 
z 
'" ill 1 ... 
> z 
C 
t.> 8 

9 

4 

4 

5 6 1 8 9 10 

RF FREQUENCY - GHz 

(DOWN CONVERSION) 

.. ~ IL>IR
I
"\ 

I -, 
\ Iv r--'. i'... 

IR>IL Y ,,~ 

I 
IF ~ 2000 MHz 
OUTPUT AT I·PORT 
LO POWER 0 +20 dBm 

5 8 
RF FREQUENCY· GHz 

" 
"'" \ 

10 

Conversion Loss 

co .,. , 

4 

13 5 ..... 
z 

'" en a: 
~ 6 
z 
'" u 

1 

(DOWN CONVERSION' IR > IL 

........ _.,..~..:-f 
-....:: ~ .. .......... 

" IL>IR 

RF = 1.0 GHz 
'I 

1NPUTTO R.J'ORT 
LO POWER 0 +20 dBm 

o 0.4 0.8 1.2 1.6 2.0 

co .... , 
CI) 

3 

~4 ..... 
z 
'" en 

IF FREQUENCY - GHz 

(UP CONVERSION 
SATELLITE UP·L1NK BAND) 

I 
IL>IR ~ 

"---~--
III 5 
_ ..... -_1--

> z 
'" u 

6 

IF 01Il00 MHz 
INPUTTO I·PORT 
LO POWER· +20 dBm IR>J 

--
5.9 6.0 6.1 6.2 6.3 6.4 

Isolation 

10 
co 
~ 20 
z 
!2 30 
~ c: 40 
~ 

50 

-= 

., 

RF FREQUENCY - GHz 

L-I r-... 
LO = +20 dBm 

r--... C! ~ 
...... - 1"-- .. . ...( c ~ 

'-L-R 

2 3 4 5 6 1 8 9 10 11 12 

FREQUENCY - GHz 

VSWR II 
~ 1~:r-r--T:"l • 

i:lflllllf.±ftl ..... 

~ 2 
> ..... 
cc 
It 3 
ci: 

2 

V 
4 

4 

3 4 

/ 

5 

6 1 8 9 10 11 12 

LO FREOUENCY - GHz 

- LO = 1.2 GHz@+20dBm 
........... 

r-.... 

" I'... ....... 

~ 
6 8 9 10 

RF FREQUENCY - GHz 

~ 1 c::t:=+=::r--'-rITII~ i :1 I 111 LJ21J+2jj 

o 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 

IF FREQUENCY - GHz 

<Typical performance applies to the MINPAC I. model and does not necessarily rellect the 
performance of the VERSAPAC@ model. 
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WJ-M77/ M77C 
WJ-MY77/ MY77C 
DOUBLE·BALANCED MIXER 
LO 7.0 TO 15.0 6Hz 
RF B.O TO 12.5 6Hz 
IF DC TO 2500 MHz 
LO DRIVE +10 dBm (nominal) 

• HERMETICALLY SEALED 

Guaranteed Specifications 1 

Charaeu.iltics Min. Ty p.2 M .... 

sse Convtflion l Oll 

'0' S.Od6 7.0 tie 
sse Noise Figu •• 

5.5 liB i.StlB 

ii .O dB a.Oda 

110111;On 
L 10 R 20 dB 35 dB 
L iol 20" 35uS 

15 dD 3'''' 10 dB 20 dB 

Convonion Comprusion 1.0d8 

Third Ord., Input In.o,cep l Point 
-1 5 dBm 

Singl, Tone 1M Supp,~nlon 
I, I, 
2 , 2 60 uS 

" 3 70 dB 

" 2 37 uS 3 , 3 "" J • 0\ > 70d6 , , 3 > 70 dB , , , > 70d8 

Notes ; 

Tell Condl' lon . 

1/\ a· 12,5 Glil 
Il 7. 1J.SGHl 
jl JO·l000MHz 

fR 8· 125 GHI. 
Il 7. 14.5GHl 
II 1000·2000 W-lz 

1/\ 8- 12.5GH: 
IL 7· 15.0 GH~ 
' 1 2000· 2500 MHl 

' L7 · 15GHl 
' lO-1 2 GHz 't 7 · 14 QH, 
IL 14 · 15GHl 

In Ie-.'cl ... <I d8m 

'A I " 10.00 G111, tR2 .. 10.01 GHI 
both ot ~fi dBn. 
' L " 11 GHi 

III a 10 12.5 GHi@- 10dam 

1. Measured in iI 50-ohm sl'si(un w il h nominol LO dr ivl! ond downconverlor appJiclllion onlv. 
I.In less otherwise $p~ci lieu . The I·Pon fr eQuencv range eKlenus 10 DC for phose deleCI;Orl. 
puis!! modulation. or 311enu3tor applic(l tions, I·Pon VSWA degfDdl!$lrolO II 50-ahm system li t 
low IF freque ncies. 

2. Tvpical values are me~sured (It 2S"C (lnd are nOf guarameed. They are based on the averaoe 
va lue meosured at the specified condi tion. 

Absolute Maximum Ratings 
Operating Temperature. 

Storage Temperature ..... 
Peak Input Power 
Peak Input Current at 2S"C . 

682 

. . . . . . . . . . . . . . _54
c

C 10 +100"C 
. .. . . . . . . .. . .. -65"C 10+100"C 

. 23 dBrn max . at 25"C. 20 d8rn max. at i OO°C 

. ......... . ...... .. ..... 100mADC 

Outl ine Draw ings 

M77 (MINPAC) 

O IM£~;'()~~ AilE III !'!e;t[$ll."~l'l'[nI!SJ 
• ,n ' G j '~I ", liC H$ O"' [A·N,~r. Sf'EC'''[O 

M77C (CONNECTORIZED) 

(11.651 

I.I!1UIiTilm IIOLE / 
o llG 11 gSI 01-'1 lIlRU 
I~ FlActSI 

D I" cn~'O " SAII( ,jj "W'ES tM' lll"~HII$1 
, o ' s r.lIjl ... tlLE~OW[~W'Sl (,O[C,.,[O 

Weight 
Mn. 
M77C 

MY77 

9 gmms (0.32 ol.ll1liJx. 
36grarns(1.20l.) !!lilX. 

7.9 grams (0.2801. .) mOlx. 

MY77C. 20.0 grams (0.7001..) max. 
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Outline Drawings 

MY77 (VER$APAC) 

Ql!(1 

lUll 

"' ---" ""' I 

OrG!ll~ 

~"" 1cI) Fv.CfS .. ,'''' 
l.A&l~£A 

I .'" 111 oil) 

rO_Ol~_d)OOl 
.1_ IO.]hQ,OOI 

l ' IlI.( Po~ Pl PtJ.t:ES 

OIMO<SIO' 1S MIl IN I/ICHU (" ILLI " £lE/lS) 
• --Ol~ (-l8J U/IUSS OTH{RW<Sl VEClf lEO 

MY77C (CONNECTORIZEO) 

0 IMEHSJO"SARI UlI"CHESlMlll'MfURSI 
• ,c IS l:lel UHlU$OlHUWI$r Sl'lCI'I~O 

Typical Perfonnance at 25°C* 

Conversion Loss Vs. La Drive 

, 

"".'7r-f,'lD),"'" I , 'I'>f~ 
I , 

II 

" 
" / 
" / 

" " " LO 'OoIofl·dI" 

Conversion loss 'IS . Frequency 

Conversion Loss 'Is. Output Frequency 

, 
,.pw 1-""" ICIJl lW I ~ 

, 
, / I 
1/ 

I"'" IUP ro~V£R5 10,jl . . , • " " " " 

Conversion Loss vs. RF Input Power 

.. ", 

;:1--' -+--'1 Tfl 
'.' '''''' 
I , ·UI;ko,, · ~~. 100\",ll Ill ~N[ RS10l.1 

~C,---J.,---'r---+----.---:--~ 
,"'" I'OOlJ • • 

Isolation vs. Frequency 

, 
//#~-~' 

' " '" I ,\' 
n - ~, 

'~~ , 
/ '" ,-

~. • '- -'0 
" " " 

Isolation vs. Frequency 

• , 
" " " f R nu;c/Uwcv - !;Ill 

l·Port VSWR 'IS . Frequ ency 

, 
, ~. 'll "'~ 

y.-

" 

, 
"-

, I 
• • " " " " ' l fR£OCUiCY • '~.I 

A'Port VSWR vs. Frequency 

, 
. I -l r IO ·o m ...... , 

'r--• ; 
/'--'--i~ 

, L :CIJl<: Il <:llOJ 

~ , I 

• • • " " " 

I·Port VSWR 'IS, f l 

; , 
• 
, 

, 
• 

,' ''<=-

~ .,- <:-XIO<u<MII ..... ----

I I 
I , 
" " " 

Typical Two·Tone Performance 

" 

" 

Typical Two-Tone Performance: f l :; 
J250 MHz, fR '" 10.25 GHz ± 1 MHz fA 
@-10dBm.fL > fA'f l '" 11.5GHz@ 
+10 dBm. Vertical sca le'" 10 dB/em. 

'Typical perlormance applies 10 the MINPAC ,. model and does nol necessa fily IC! liccl Ihe 
performance ollhi! VERS/lPAce model. 
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WJ-M79/M79C 
DOUBLE-BALANCED MIXER 
LO 5T018GHz 
RF 7T018 GHz 
IF DC TO 3000 MHz 
LO DRIVE +10 dBm (nom;nal) 

• HERMETICA LLY SEALED 
• LOW NOISE 
• QP L VERS ION AVA ILAB LE! ISee Sec tion 7) 

Guaranteed Specifications 1 Outline Drawings 
Ch"lcttrln lcl MI,.., T'I'" ,2 M". Tell Condltlonl 

SSB Connu lan l Oll 'R 7 !0 16GHZ 
"d 5.7 dB 7.5 dB 'L 6to17GHz 

SSB Nol~ Flgur. 11~101000MHI 

fA 7to 16GHl 
6.00B B,OdS ' L 51018GHz 

f,301 02000 MHl 
1, 30 to 3000 MHl 'L > fR 
I 
IR 8t016GHz 

6.2dB B.Sea 'l510 16GHz 
1130 to 3000 MHI 'L > fR 

fA 161018GHl 
1.0 dB 9.00B 'L 1310 18 GHz 

',30 \0 3000 MHz 
h oill ioll 

22 dB 34 dB 'LS1OJ<:GHI 
L " A 15dB 30" ' L r<:tolBGHt 

22 aB J4 aB 'L8 1018GHl " , I 12 dB 24 d8 'L 5 108GHl 

Conven lon CompFtlllon I.O d3 fA L!!Ye1 <14 dBm 

Thlrd ·Order Input +14dBm f I'll .. 13,00 GHz, tR2 • 13.01 GH~ 
Intlrel pl PoInt both 81 · 6 dBm 

tL -14GHl 

Sing i. Ton. 1M Supprlillon fA 8 1013 GHal - 10dBm 
IL IA 
2 , 2 "'dS 
2 " >70 dB 
3 , 2 45d3 
3 " ",S 
3 , , >70116 , 
" >70 dB , , , >70 dB 

; " >10 dB 
Not ... 
1. Mel1lua-d 'n I 50 -ohm $yltfm with nom'nll LO d rive ~nd downconytrl.r .potieltion only. 

un less othflWhe Ip'cl l1,d. The I,Pon frequency flnge utands to DC fo r oh"e detection, 
pulse modulation. or . ttfn UutOr Ipplications. I·Port VSWR degrade$ from I SO·ohm ,yllem at 
low IF fr&quancies. 

2. Typical va lun are measured at 2SDC and Itre not guaranteed. They are ba1a-d on the IVllrage 
value menured II thCllpeclfi ed condition. 

Absolute Maximum Ratings 
Operating Temperature ............... . . .. . ..... . . ... _54°e 10 + l OOoe 

Sto rage Tomperatura ...... . ....... . ................ _65°C 10 + l OOc C 
Paak Input Powe r .. ..... . ..... ,23 dBm max. al 25°C . 20 dBm max. at l OOGe 
Peak Input Current at 2SoC .. . ........ .. ............ , ... ,100 rnA DC 
684 

M79 !MINPAC) 

OI"' [N$IOI<S AU t:i I"ClU I l\l.tll''''tUJtSt 
• . 0 10 I~S) UNLESS OTIIERV;ISE SPliClf'fO 

M79C (CONNECTORI2EDI 

D,uWStOmAA£ IN 1N00[S,"'IUI ".fTtIiSt 
• -" ' H .... lm l £SS OTII(IO"," 5>'ECI"(O 

Weight 

M79: 6 grams (O,21 oz,) malt, 

M79C: 30 grams (1 .06 ozJ max, 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



Typical Performance at 25°C 

Conversion Loss vs. LO Drive Power. 

'L • I. Gill 

'Rf '13CHz 

6 

/ 
~ 

a 

II 
J 

/ 
u 

Drive Level: The maximum recom· 
mended drive level is +13 dBm. This 
upper level has been established by the 
desire to avoid a serious increase in 
noise figure and a loss of isolation. 
Operation at +13 dBm is recommended 
to achieve best two·tone performance 
and best suppression of the intermodu· 
lation products. 

Convenion Loss VI. Frequency. 

• __ ~-------T---r---r--~~ 
a 
i 61--I2i~,:::,,·~~~~=:::::r~-..j 
a II 
~'~~~~~~--~~~--~--~ 

Rf FQUlHCY • GIll 

.--~------~--~--~--~---, • 
§ 6Lj,~~~~~d;~~~ 
~ IF'~MHZ 

i �:I----If-1I--:,'--L <-''';II---+- 'F 'lOIIO j--t----I 
B 101...----l'-.:L:..:O.:.,. ...... .:.,.IO'-.:I!iI_m.l.-__ ..L...._'OO_W,.....NCO_N.:...V£,;.;R.;.;S 1.:...0tI~' 

4 6 , 10 U IA 16 II 
RfFRIQW;CY· GIll 

La' .10tlilm 

roIL6 __ ---l __ ~~~~ __ ~IOO~~ __ C_0tI~I6V-(R.:...SI~ON~11I 
10 U IA 
'I FR[Quo.cy· GHz 

Conversion Loss vs. Frequency 

6 /' ""'-~ r ~ i' 
a -'-
/ 

lIHPIJI"'IGII! 

OIJlM'I' ~ ", 
I 'I CUP CONV£RS ION! 

10 U IA 16 II 
FR[QUBlCY • GIll 

Conversion Loss vs. Input Power and 
Temperature 

~6.~~;t:j 9 a 1 
~ 

~, 'R. UGHz --I---4---.j--+--~ 
'L' IA GIl! 
La·.lOdBo 

~~--~.2----~-~--~----~--~ 
., 111M !'OMII • dBa 

Isolation 

0 
La •• 10 Sa 

~ 

" ,.[L" -....... V " " .. V 
, 

" 
LL'II ---

16 

~~'----~IO~--~U~--~IA~---I6~--~1I 

'. FRlQUIIICY' GIll 

L-PortVSWR 

!llfHftl 
, 6 B 10 U IA 16 II 

F L FREQUENCY' GHz 

R·PortVSWR 

LOI-----i---+-t'-

16 

t06~--~~--±IO-~1~2--~IA~--tl6-~16 
'II FR[QUIIICY • GIll 

I·PortVSWR 

LOr---.1..--.lr---,r---,----,-:-L-::'O.-..... =IO-=S-, .. 

IF • )5UI MIIZ"\ a..-
2,Ot--+-+V~~~i;;;;;;;;;;j;;;~~~=1-

.r -- --,_ / .. /- " ."" 
~1Or-- / 

IF'GO~, I 
to ~ I 

'" l/ 
o - ----[ 

s. 4 10 12 IA 16 II 

to'4~-~--~--~ro~~~-t---t--~11 

'L FR[QUillCY • GIll 

685 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



WJ-M79H/M79HC 
DOUBLE-BALANCED MIXER 
lO 5T018GHz 
RF 7TO 18GHz 
IF DC TO 3000 MHz 
lO DRIVE +20 dBm (nominal) 

• HERMETI CA LLY SEALED 
• HIGH THIR D·DR DER INTERCEPT PO INT 
• HIGH LEVE L 

Guaranteed Specifications 1 

CII .. ~ curi ll !tl Min. Typ.2 ~"iII. Tf'H Condllionl 

ssa Con.~nion Lon 6.5 dB 8,0 dB ' R - 7- 16 GHl 
"d Il .. 6-15 GH. 

sse Noile Figure f l - 30-1000MHl 

7.0 dB a.5dS fR " 7.16 GHl 
IL K5-1SCH2 
f ,'"30-2000 MHz 

7.5 d8 9.5 d6 'R ,,7-16GHl 
IL "5· 18 GHz 
f I .. 30-3000 MHz 

8.5 dB 10.0 dB 'R ~ 1 6. 1 8 GHl 

IL - S-15GHz 
I, '" 30· 3000 MHz 

Iiolelion 

L " R 23 dB 35d8 IL ~ 5- 11! CH.: 
20 dB :maB IL . '4-18 GHz 

L <0 I 25 dB 35 dB 'l - 9- IBGHl, 
17 d3 27 dB IL - S-9GHz 

Conv. ,,;on Co mprell;on 
1.0dB PAF - t I5 dSm 

PLO " +20 dBm 

"" tAl" 13.00 CHI 
c5m fR2 .. 13.01 CHI 

Third-O.da. lnpul both Dt -6 dB lll 
Irmrcepl Point IL x l,j ,OGHl al 

-'"20 dBm 

VSI'IR 

L·Port 1.5 1 IL -" 13-18GHl 
>0 I Il " 15-18GHI 

A.Pon 1.6 1 fR " 7- 18G Ht 
I·Port 1.7 1 ff · l -J.OGH~ 

Notes. 
1. MeasUfcd in iI 50'ilhm system wilh nominal LO drive a l'ld (/ownconvtl rtcr applicat ion only. 

unless o lhe""" , e specified. The I·Pon trequ~ncy rangc ('>tlend, to DC for phase de lCclion, 
pulsc m odulation, o r (It! CnUi;nOr opp l i c~ l io ns . I·Pon VSWR dcgrades from a 50·ohm system Ht 
low I F frequencIes. 

2 . T ypical values a re measured al 2SeC ond a re not guanmte-ed. They arc based on the ovcloge 
va lue mcosu led nl the spccificd cond ition. 

Absolute Maximum Ratings 
Operating Temperature. 

Storage Temperature . 

Pea k Input Power 

Pea k Input Current at 25cC . . 

686 

. , .. . . , . .. , .. , . . , . . , , . , . . _54
ce to +100ce 

. . . . . . . .. _65cC to +l OOce 
. 24.7 dBm max . il t 25°C, 20.7 dBrn milx. at 1000e 

., . .. ".,. " . .. . , . . . , .. , . . ,100 rnA DC 

-~-• 

Outline Drawings 

M79H (MINPAC) 

O IMW5\O"1 "~£ '" II>CHES 1 ~ I LL\AAn(fISl 
: .0 ' 0 1.2$) IIN L£ SS on'£ ~"lSE V EtJn£O 

M79 HC(CONNECTOAIZEO) 

OlurNS10Ns AAE IN '''O ' ESI''' H ' ''' I!1'EA51 
•. 0151..l11 IINLESS OT " ~AWlSE !>I'ce" 'ED 

Weight 
M79H . 6 gra ins (0.21 oz.) max . 

M79HC . 30 grams (1.06 oz.) rnax, 
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WJ-MSO/ MSOC 
DOUBLE-BALANCED MIXER 
LO 3.5 TO 18 GHz 
RF 6TO 18GHz 
IF DC TO 3000 MHz 
LO DRIVE +7 dBm (nominal) 

• HERMETICALLY SEALE D 

, 
Guaranteed Specifications 

Charattcrinicl Min. TVp.2 

SSB Conversion Lo u .. , 6.0 dB 
SSB Noise Figure 

7.0 dB 

7.0 dB 

150lation 
23dB 36 dB 

L ' 0 A 18 dB 32 dB 
23 dB 38 dB 

L ' 0 I 16dS 28 dB 

Conversion 
Comprcuion 

Third·Order 
Input In te rcept 

+1 0 dBm 

NOles. 

M3X . 

a.O dS 

9.0 dB 

9.0 dO 

I.OdS 

Test COOlJitioru 

'R "' 6 Io 16GHz 
' L " 5 10 17GHz 
f I .. 30 10 1000 MHz 

f R '" '6 10 18 GHz 
fL " 15 10 \ 8 GHz 
f
l

'" 30 to 1000 MH l 

fR "6to 18GHZ 
fL " 3.5 to 18 GHz 
f l "30to3000GHz 

' L "'3.510 l u GHl 
f L '" 14 10 18 GHl 
f L .... 9 Io 1BGHz 
fl "' 3.5to9GHz 

f R Level +3 dam 

'AI = 13.00 GHz. 'R2;- 13.01 GH7 
both al - 10 darn 

f L .. \ d GHz 

I . Mca~ur~d in 0 SO-ohm svstem wilh nominul LO d rivtl and <jo .... n Con~f1e r ~ppl ica l ion onlv. 
unleu otherwise specified. The (·Pon Ire<l,, ~ncy ' ilng~ ""tends to DC fo r phine detec tion. 
pulse modulation. o. 311enU010' applications. I·Pon VSWR degrades from a 50-ohm ~y~tcm al 
low IF frequcncies. 

2. Tynic31 ~al ve, a.e measu.ed ot 2S" C ond a.!! not guaranleeCl. They ~.e baled on t M lIVer age 
value mea~ured 31 the specified condit ion. 

Absolute Maximum Ratings 
Operating Temperature. 

Storagll Temporatu re 

Peak Input Powllr . _ .. 

Peak Input Curre nt at 2S"'C. 

.•.. . ..... . ...... . ... . . • _5I\
D

C to +100DC 

. .•. •. .. . •....... . .... . . . -65"'C to +100" C 

. +23 dBm max. il l 25"'C . 20 cl8m max. at lOODC 

. .... 100 InA DC 

We ight Mao: 6 grams 10.21 Ol.) mal!. 

MBOC : 30 grams l l .06oz.lmax. 

Outline Drawings 

Mao (M INPAC) 

00,1\:" SJO ,,5"U IN IHOltS ,Mllllr.1<r~RSl 
,.l110 l . l 6)UU~{SS O rHE RWIs[ SP{Clf lto 

Maoe (eONNECTORIZED) 

0 ''''£1<51011$ AR E III luC>trs 1""LlIMHtIlS! 
, .!l IS t.:)II! u.~l [SS OTHER"'~~ SP EC1 FIH1 

(continued) 
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Typical Performance at 25°C 

Conversio n Loss vs. LO DriYe Powe r 

, 
•• 

V V , 

•• 
II 

•• 
II 

In · 13.5 Glldil- IO dBm 
IL ' IZ.o Gllz 
I) . I.S Gill • •• • 2 3 4 5 6 S 5 10 II 

LO POIVER - dBm 

Conversion Loss 

• · 
" " • c 
;;; 
• w 
> 
" c 
u 

• • 

• 
, IrL .L 
1/; 1::;:, ~ k--, , 

I 

,'- I 'j" 
If · 3.0 GHI 

"- .1 '-} . 
If . 2.0 G~' ..J 

• i 
It > In , LO· ' ldBm · , " " " " AF FRE OUEIICY - GHz 

, 
1/ 1\1 If . Z ~O GH' . .1. 

• 
" ~, ~ 

-:-( IF ' 1.0 GHI 
i ' , 

" 

• " z 
c 
;;; 
• w 
> • c 
u 

I 

i • I 

, 
~ ~:: IF " 3.0 GHI J , 

• 
IL < IA , LO " 7dBm · , 8 10 12 14 " RF FRE QUENCY - GHI 

•• • o • · 
It < IR""\ AF ' 12.0 GH. 
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c 
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-\ 
I"---~ ' - - - --

7 
Il > IR ....! 

••• ,. , .. 
If FREOUENt'r' - GH. 

Isolation 

o • 

1 • 
• J • 
" " S • 
~ • 

• 

i--

/-

J , 

VSWR 

.. 00 

• 
• / 

II • 
1.' • , 

, 
1 

( 

f'... I , 'I'"''('m 
L-R ., 

li --1>- _+/v--

, 

(>. 

~-I - V I 
B H)IZ I4 

LO FREOUE I1 CY - GH. " 

to · -1 dBm 

/ 

I" t"\ 
II \ 

" 

6 8 10 12 I~ 16 18 
t o FREOUENC Y. Gill 

" F4' J , 
J- 'f/ 

If\- "t > In 
Il < IR 

J , 

• 

• 
IF · ~o GH I . , • " " " " " nF FREOUENCY _ GH z 

VSWR 

•• 
1/ f\ 

IF - Z.Olit" 
to · . 1 dB~' , 

::::-
I'-- 1'- f--... •• 

•• . , • " " " l O FREQ UEN CY -I:HII 

•• 

1-------- LO! 12GHI 

•• 1'-.. 

" 
• ~ 

1 , 

J • • , 
IF FR{QUErICY . GH. 

TYI)ical Two-To ne Intcrmodulation 
Performance 

il ~ 1 .0 GH2 

fA l ~ 1 3.00 GH7 at -l0 d Bm 

IR2 ~ -1 3 .0 1 GHl.m-lO dBm 
fL = 14 GHz at+7dBrn 
Ven ical Sca le is 10 dB/Di\'. 
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WJ-MSOLI 
MSOLC 

DOUBLE-BALANCED MIXER 
to 4TOISGHz 
RF 7TO IS GHz 
IF DC TO 3000 MHz 
to DRIVE +tJ dBm (nominal) 

• STARVED LO - a dBm LO POWER 
• HERMET ICALLY SEA LED 

Guaranteed Specifications I 

Characteristics Min. Typ.2 Max . Test Conditions 

SSB Conversion loss f A =7 1018GHl 
,"d a.OdS 10.0 de fL =6to 18GH.l 

SSB Noise Figu re 11'" 30 to 1000 MHz 

fR = 7 to 18GHl 
9,0 dB 11.0 dB fL =4to 18 GHz 

I I '" 30 to 3000 MHz 

Isolation 
22dB 3 1dB 'L=4to 15 GHz 

L \0 R 19 dB 27 dB f L = 15 to lBGHl 

26 dS 34 dB ' L = 9to 18GH1. 
L to 1 17dB 25dB fL= l1 109GHl 

Conversion 
ComllrC$siol1 

I.O dS f R level -2 dBm 

Third·Order f AI :. 13.00 GH7, iR2 '" 13.01 GHz 
Input Intercept +7 dBm bOlhat-15dBm 

'L = J.<! GHlatOd8m 

NOles ' 
1 "" U~lIled in a 50·ohm JY$lem w ith nominal LO drive and downconv~lI el applicat ion only . 

unlt!ss o therwise ipec ifi etJ , The ' ,POrl frequency range IllC tenUs 10 DC fOf Ilhnse dCUl'C lion, 
pulill .n OO ulollon. or Dltenua tOf app llcotions, I,PO" VSWR de9 rlKl ~s from a 50·ohm $vnem al 
low IF freQuencies. 

2. Typical va lues art! mco5;lfI:d 111 25°C and li re nOI guaranteed. They II fll bosed o n Ihe IIVJlrage 
vo lue mllllHlred al the 5pecified cond it ion . 

Absolute Maximum Ratings 
Operal ing Temperature ... ..... . ... ....... . .......... _54co C to +loo"C 
Storage Tempera ture .... .... , ...... , ... , , .......... _65°C to +l00°C 
Peak Input Power . , .............. ,+20 dBm at 25° C. 17 d8m max. a t 100

co
C 

Peak Inpu t Current at 25°C. , .... . ........... . . . ... . ...... 100 rnA DC 

We ight M60L: 5.0 grams 

Meo LC 20.0 grams 

Outline Drawings 

M80L lM INPAC) 

DI"t"$IOHS ... ~1 ~'lI .~tH[$ I "'I~lI" r:n~SI 
• 010 I UI U"ltUOT .. [ft .... lS(m~lhUI 

M80LC lCONNECTORIZED) 

112D1\, "If---"' .".' I 
QI19 
11111/ 

OlIVClS 

Dt"WSlDI.s ... ~r IN t'. CIIU,I,I'LL,I,IUlH> 
, .01. 1 ,., "'''I u.s DTHt R\~IS£ $l'1 Clf '[D 

lcontinuedl 
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Typical Performance at 25°C 

Conversion Loss 'Is. LO Power 

, 
, 

,/ 
• / 

" 
I 

, 
'A " 13 GHz f .lya", 
ILj'1.5GHI 

-1 -5 .) · 1 

LO POWEll - dBm 

Conversion Loss 

,. 0 

.'. • , 

z 
o , 
::; 8. 
> 

8 

; 

0 

; 

1"'- -
I~ --- .-

---
, 

1'---
ft>ll1~ ./ 

, ; 

t-'t < In 

'-, 
" 

"" •• 0 

fR " LGH' 
I--

• , 

~ 
z 
o , 
• w 
> 
Z 

S 

•• ; o 0.; ' .0 2.!1 2.5 3.0 
iF FREQUENCY _ GHz 

, 
V, kr_f~.OGI1' 

, I' /" :-: If 0 2.0 GHlb\ 

If, " . ---1'1,_ ,\ 
/ / r---- [\ , 

\ , 
I\... I, - J.OGHI , . -- ---, 

I " 

101/ 

'L > IA 
LO - OdSm 

" , , 
" " " " nF FREOUENCY - Glh 

1 ~~I' . 1.0GH' 

, I' /"' ~"" 2'"'"'~ ' 
: I.'.~.- ,J, \ 
I r . \ . \ 

I .' 1\...11 " J.O GHI -- ---.' / 
0 

It < tA 

lO - 0~8 ", , , • " " " " " flF FREOUENCY - GHI 
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Isolation 

• , 2 
z 
o 

~ 
~, 

" 

0 

0 

0 

0 

" -, 

, 

VSWR 

, 

2 

, 
, 

L·R .-' 
') .-. ~.--_. 

V t-L·' ~ 
It " Odam 

• 111 12 14 16 18 

to FREQUENCY - Gil l 

II 
'l " OdSm 
1 1 1 

5 6 7 8 9 10 11 12 13 14 15 16 11 18 

to FREOUENCY _ GIll 

, 
J/' LJ. " 

.L ::--<: 2 

II It < In -

' / ['--It > IR , 
'1" 2.0 Gil, 

; 
It~Bm 

, , 
" " " " " Rf FREOUENtY. Gil . 

,. ; 
r 

[\" 
II ~ 2.~ GHi 
't " lI dBm 

1 5 

, .0 
5 6 I 8 ~ 10 11 12 13 I~ IS 16 11 la 

LO FRE OUENC Y - GHI 

VSWR 

L. 0 

; I." L. 

\ 
0 

5 1\ ' LO 12.11 GHz 

" ~ V"'\ ,. 0 

o '.0 2.0 ' .0 
IF FREOUENCY _ Gil: 

Typical Two ·Tono Intelmodulation 
Performance 

' .0 

Typic;)1 Two· Tone Intermodulation Per· 
form;)nce : f l '" '.0 GH l , fA 1 = 13.00 
GHz. at -15 dBm, fR2 '" 13.01 GHz at 
-1 5 dBm. fL = 14 GHz at 0 dBm. 
Vertical scale is 10 dS/Oiv. 
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WJ-MY82/MY82C 
TRIPLE-BALANCED (DOUBLE-DOUBLE) 
MIXER 

~~} 2TO 18 GHz 

IF 0.03 TO 5 GHz 
LO DRIVE +13 dBm (nominal) 

• HERMETICALLY SEA LED 

Guaranteed Specifications 1 

Characteristics Min. Typ.2 Mnx. Test Conditions 

SSB Conversion Loss fR = 2to 18GHz 

"d 7.5 dB 9.OdS ' L = 2 10 18GHz 
SSB Noise Figure f1 '" 0,03 to 2 GHz 

fR "' 210 18GHz 
8,0 dB 10,5dB fL = 2to 18 GHz 

II '" 2 to 5 GHl 

Isolation 
16dB 20dS fL : 2 to 3GHz 

l 10 R l8 dS 30 dB fL = 3to lB GHz 

l 10 I 20 dB 30dB f L =2 to 18GHz 

Convorsion fA Level '" +6 dBm 
Comprenion l ,OdS 

fL Level "' +1 3 dBm 

Third-Order Input +1 8 dBrn fRI '" 60 GH z. fA2 • 6.01 GHz 

Intercept Point both at -3 dBm 
f L =8 GHzat+13dBm 

+19 dBm 'Rt '" 15.0 GHz, tA2 E 15,01 GHz 
bOth at - 3 dBm 

fL '" 18 GHzat+13dBm 

Notes. 
1. Meosured il'l a 50-ohm sy n em w ith nominal LO d ri ve and downco tlVO!lor appl ic;at iol'l on ly 

\,In len otherwlle IPecificd. 
2 . Tvp,cal va lues are measu red a ~ 2SoC li nd are nOt gua ranteed . Thev are based on the ave rage 

value meilsur(l'd at the specified condit ion . 

Absolute Maximum Ratings 
Operating Temperature . . .. ..... . .. . ... .. ... . ..... . .. _54°e 10 +100oe 
Storage Temperature . .... ... . .... . ... .. . . . . . . . . . .. . _65°C to +l 00

oe 
Peak Input Power . . . . . .. .... ... 26 dBrn max. at 25°e. 23 d l3rn max. al lOOoe 

Weight MY82: 7.9 grams (0.28 oz ,) max. 

MYB2C: 20 .0 grams (0.70 oz.) max. 

Outline Drawings 

MY82 (VERSAPAC) 

.an ( .m) GOIO-oOOl 1711..(1 IG 

"' .. , 
I~J I'lAtES 

Il I "'EriS'O~S Ul ' ~ "<CHlS l"" Ll , ... en"SJ 
, II1 St.)"\I" "lSS OI~UW'!>tsneo " lO 

MY82C ICONNECTORIZEO) 

D,.,(·'S,Ot<J .. ~[ '" '''CHES '''' l~ r ... '''u s, 
, 01. '.:111 \Jlol ESSOT!t l~W,Sl SI'(Clf r£O 
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WJ-M83/ M83C 
TRIPLE-BALANCED MIXER 
(DOUBLE-DOUBLE) 
LO 2T0186Hz 
RF 1 TO 186Hz 
IF 0.03 TO 56Hz 
LO DRIVE + 13 dBm (nominal) 

• HERMETICALLY SEALED 

Guara nteed 

Charaeterinie1 

1 
Specifications 

Min. Typ.2 

sse Conversion Loss 6.5 dB 
"d 

sse Noise Figuro 

7.5d8 

8.5 dB 

ISlllalion 

16dB 20 dB 
l 10 R 18 dB 30 dB 
l <0 I 20dS 30 dB 

Conversion Compltuion 

+18 dam 

Third·Ordor 
Input Intercopt 

+19 dSm 

NOles. 

Milx. 

B,O dB 

9.0 dB 

10,0 dB 

1.0 dB 

Tesl Conditions 

fA" 5 to 13GHz 
f l " 5;0 13GHz 
f t " 0.03 10 2 GHz 

f A " 2t0 16GHz 

'l '"' 210 1S GH z 
If " 0.03 to 11 GHz 

f R " 2 to lSG Hz 
fL "2 tolBG Hz 
f l "O,03to5GHz 

fA"'lo18GHz 
t L .. 2 to 18 GHz 
f l " 0,0310 II GHz 

f L · 2to3 GHz 
I l " 3 \0 l&GHz 
i L - 2 10 1BGHz 

t R Level +6 dBm 
fl l evel +13 dBm 

fAl .. 6.0 GHz tR2 " 
6.01 GHz both ill 
-3dBm 

'l " 8 GHzat+1 3 dBm 

tRI .. 15,0 GHz t A2 .. 
15 .01 GHz both at 
-3 d6m 

fL " 18 GHzat +13dBm 

1. Measl,Ire In a 50·ohm system with nominal LO drive ~nd downeorwcner application only, 
unles, o therwlsc specified. 

2. Typical value, are measured 01 25°C end are nOI guaranteed. They are based on the average 
velue measu red Ot the specified condit ion. 

Absolute Maximum Ratings 
Operating Temperllture .. . 

Storage Temperature . , . . 
Peak Input Power . . 

Peak Input Current at 2SoC . . 

692 

... , , . -54"C 10 +100"C 
. , , .. , , , .. -65"C to +100"C 

. . 26 dBm max. at 25"C. 23 dBm max . at 100"C 
. . . , , .. , . . . , , . , .. , ... . , .100 rnA DC 

Outline Drawings 

Ma3 (M INPAC) 

OIi!i!.O.O«IIH6!O,~ 

I Pl JW!s 

L .. 
~~$.O Oll lOtIi,o!l3) ... , 
Iljl'LolGES 

"fII»JCT L.lO(t Al!O 

OlMW51CNSA AE IN IIICH! S (MllLU.lnE~ 5! 
, .OI~ (.~S l UNLESS Ol"tIlW'5{ 5P(CI F,EtI 

Ma3C (CONNECTOR IZED) 

II .MEN SIII" S .. fl E ,H mCItES I"llLI"'ETU~ 

, .01 5 1.lS1 UUltSS Ol"UW'SE 5PIC1Flt!1 

Weight 
M83. 12 grams (0.42 oz.J max , 
MB3C: 40 grams (1.41 oz.) (naK . 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



Typical Performance at 25°C 

Con~ersion Loss V$. LO Drive Power 

• • 
~ 

• , 
• , 

;; 10 
o 
;;; , 
~ 12 • 
8 13 

" 
" 

fl<fR 
IF - 2.0?Kl 

1/ 
/ 1 

/. 

L -, 
~ ~ 16.~GJI IA 

Rf - 6.0 Gill 

5 • 9 10 II 12 13 14 15 IS 
LO [lRIYE POWER · dam 

Drive Level: The maxi mum recom· 
mended drive level is +20 dBm. This 
upper Ie-lei has been established by the 
desire to avoid a serious increase in 
noise figure and a loss of isolation. 
Operation at +20 dBm is recommended 
to achieve best two-tone performance 
and best suppression of the inUlrmo· 
dulat ion products. 

Con~ersion Lou 

• • · ~ 
" • o -• w 
> • 8 

• · ~ 
• o 
;; 
~ • 8 

• f l > fR ,. , -, -, 
• -, 

• 
'. 

J • " " " " " Rf fREOUE~CY . Gill 

5 
Fl > FR I I • 

1 J I r . ~ Ir IF - Z.OGII. 

.1~ V ~ I , 

- I -:,.+"' , T L IF - 5.0GIII 

1 2 4 6 8 10 12 14 16 18 
Rf fREOUENCY . GH. 

Conversion Loss 

• 5 

· • 
1 

• , 

fL < FI\ l I '~ " ~ ''' ~_ 
hi , If h .. ~~-, 

J "1\1 "'1' '"1 
• 881012 

RF FREOUENCY . Gil' " 

1\ 
\ 

" " 
• 5 

fL < FR I f ' l.O~H' • • 

I L • 

'" -" 
1 --. --, 
8 I F 'U ~H I IJ r- , , , _ .- ~ 

• I I , 
IF - S.OGHI '~ 

I 2 4 6 8 111 n 14 16 18 

flf FIIEQUENCY. GH, 

Isolation 

• • !:i= L· I 

• -~J - , -

• \4!,., -• Ft - 1 ·8GIII ' . ll d8m 

, I • 6 10 12 
LO FREQUENCY . Glh 

L-Port VSW A 

" " " 

A-Port VSWA 

; [~"~.~'~'3~'~B~m~~~:!~~;:r;~~~ >~ 3 FL < FR 
~ IF ° 0.5 Gill 

4 6 B 10 12 14 16 18 

flF FREOUENCY . Gill 

~ ~5;~,~,~~~~~~,.l:~:~s.J~;;~"~.~If~,,~>~,~,~J E IF " 0.5GIII l O. ·11 dBm 

26810 12 14 1618 
AF FREQUENCY - Gill 

I- Port VSWA 

' .B 
"'1.5 " , 
i; 2.0 

, 
~--!" -;IF - s.oGth 

>2.5 IF o4.0GIII IF - l .OGH l W" 'HB-oo , J • , • " " .. " " LO FREOUENCY· Gill 
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WJ-M83H/M83HC 
WJ-MY83H/MY83HC 
TRIPLE-BALANCED (DOUBLE-DOUBLE) 
MIXER 

~~} 2.0 TO 18.0 6Hz 

IF 0.03 TO 5.0 6Hz 
LO DRIVE +20 dBm (nominal) 

• MICROSTR IP PACKAGE WITH OPTIONA L 
CONNECTORS 

• HERMETICALLY SEA LED 

Guaranteed Specifications 1 

Characteristics Min. Typ. 
2 

Max. 

SSB Conversion l oss 85dB 11.0 dB 
'nd 

SSB Noise Figure 

Isolation 
L to A 12 dB 16dB 

16 dB 28 dB 
L to I 20dS 30 dB 

Conversion I .OdS 
Compression 

Third Order Input +28 dBm 
Intercept Point 

+25 dBm 

Notes; 

Test Conditions 

fA =- 2 to 18 GHl 
' l "' 2 to 18 GHz 
I I "'0.03105 GHz 

fL "2to3GHz 
' L""3 to 18 GHz 
fl =2 to 18 GHz 

fA level +17 dBm 

f L level +20 dBm 

fRI "" 6.0 GHz 
tA2;; 6.01 GHz 
Both at 0 dBm 
f L =8 GHz at +20 dBm 

fAI c 14.0 GHz 

fR2'" 14.01 GHz 
Both at OdBm 
'L " 18 GHz :!1 +20dBm 

1. Melllu.cd in II 5O-ohm SVSHl m w i th nomina. LO d rive and downconvCfl cr appl icat ion onlv 
unless o lhcn.v,M! soecif iM . 

2. Tvplcal v" IUM OUl me:nure-d III 2S"C lind ar~ n OI guaranlClld. Thl!y Ille based on Ihe ,we,age 
value mllasur"d III lhe $peciflerl condll ion. 

Absolute Maximum Ratings 

Storage Temperature . .. •. . . . _ . •. .....•..... • .. __ . _ . _65
G
C 10 +100

G
C 

Operating Temperatu re . . .• . . _ . . •• ... .• . . ....... •• , . -54"C 10 +100"C 
Input Power . .......... • • • • •• • • • • • •••. •. ..... 27 dBm tnDX. at 25"C 

21 dBm max. at 100GC 
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Outline Drawings 

M83H (MINPAC) 

Ol!D ~ -$. I-
' 1""-"'-' -','---' 

O'''(O;S'OIIS ..... f "" ""lin IL" ll '''~l (RS, 
, .o,~ 1.:Iti U~'ll.l<'i O' .. (R .... IU. SOfc'~I(O 

M83HC (CONNECTORIZED) 

O''''l ''$'O~ .. ~( IN ,NQ+($IU'CU Ur! US) 
• GIS I.)l' U'fLtssO' ''lRMStSI'EClfIlO 

Weight 

WJ-M83H: 12 grams (0.42 Ot,) 

WJ-M83HC. 40 grams ( 1.41 oz.) 
WJ-M Y83H: 7.9 grams (0.28 Ol. ) max. 
WJ-MY83HC' 20 grams (0.70 oz,) max. 
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Outline Drawings 

MV83H (VERSAPACl 

, ["""" ~. 
L .. ...J 

0(&1 12 1 ..... .. ""'" 
"""'" LA~EL oUI£), 

"" (1 1:131 

IhVP41Q1<S "'M~ III ";0<[5 ·\I,U I\lCTfll'Sl 
• OI~l:11, U"\($SO'''I~''ISfVICl~'fP 

MV83HC (CONNECTOR IZEDl 

.",J 
1111& 1 

or\lUlSJQ • .:; AMf III 'UCHU ''''~~'Mr1E~5' 
, 0 1'1 Jill L"j~[SS P I "(HW'SE !;t'[CI~tEP 
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WJ-MY84/MY84C 
DOUBLE-BALANCED MIXER 
LO 1.8 TO 10 GHz 
RF 1.8 TO 10 GHz 
IF DC TO 1000 MHz 
LO DRIVE +9 dBm (nominal) 

• HERMETICALLY SEALED 

Guaranteed Specifications 1 

Characteristic Min. Tvp.2 Max. 

SSB G.OdS 7.5 dB 
Con~ ll r$ion Loss 

"d 
SSB 6.5 d8 B.5dB 

Noise Figure 

Isolation 

fL = a t A 30 d8 45d8 
fL = a t R 20 dB 30dB 
fl :: at I ladS 3Od8 

Conversion 
Compression l.OdS 

Third Order +1 1 dBm 
Input Intercept 

Notes : 

Test Conditions 

fR - 1.8-5.5 GHz 
f L .. 1.8-6.0 GHz 
f l " 0.03-0,5 GHz 

fR '" 5.5-10.0 GHz 
fL so: 5.0-10,0 GHz 
f l -O.03-1.0 GHz 

fL - 1.8-6.0 GHz 
f l = 60-100GHz 
fL " ' .8-100GHl 

f A level +4 dBm 

f R, - S.OOG Hz- l0 dB 
fA2 = 5.0 1 GHz - 10 dB 
f L " 5.5 GHz +9 dB 

I . Me~sured in a 50 .ohm system with nomil'lal LO drive and dovmeonve l1l1f application oniv. 
unlen o tnerwiSt! spf(; il ied. The ' ·POrt Irequ~ncv range elC lI~nd s 10 DC lor phMe dCIe-cl ion, 
puLse modulation. o. auenulltor IJpplicntioM, I,Pon VSWA deg.ades hom a SO·ohm system at 
low IF freQ ... ~ncies. 

2. TypiCllI Y~lues ale measuled at 25°C and ale not guaranteed. They are bas~d on the average 
value measured al the ~peci fied condit ion. 

Absolute Maximum Ratings 
OI)Oroting Temperature ... , . .. " . . . . . , . , . . , .. , .. , .. _65°C to+100°C 

Storage Tomperature , .. ..• , . . . ...... . .... . . ..... _54°e to +lOO"C 

Peak Input Power ... " .. . . . " .. 23dSm max. al 25°C, 20dBm max. a t 100°C 

Peok Input Cu rrent at 2SoC .............. . . ... ...... • ....• 100 mA DC 

Weight 

696 

MY84 , 

MYB4C: 

7.9 grams (0,28 oz.) max. 

20.0 urams (0.70 ot.! max. 

Outline Drawings 

MY84 (VERSAPAC) 

OI"' [~SlOt.$ "liE '" '!IC"( S 1" 'll "'f'llR$i 
, 0111 .'I.JtlUSSOII' t~W ln Sl'ltlroro 

MV84C ICONNECTORIZEO) 

...... , 
_ ~~ L O!lll _ _ / 'flt.l 

IYP (!I:I'I , 

-1-' ... I 0-r--r: --r tllll 
' '''' l / L,. R 

1 '~ on; I L . ....J 

'"'' ''-l6~[':r~;r"Z ,-- ~f W" I. [Cll111 
SI.' A FI/.tAU 
111l'\JoCfS 

". -I '" 
OOI1)~~ ( I ta~'ro) 
IlIA III/IU r~j PlJ.c[S 

o m WSII)" S A~~ '" ,,,c ,, tS (MIlL'U( 1 ERSI 
• ~'" HI\IIIUSS O W [!\W,SI' ~[af'[O 
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Typical Performance at 2 S g C 

Conversion Loss 11$, LO Drille Power 
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IF FR EOUENCY _ CHI 

Third-Order Intercept 

fA: 5.0 ± 0,01 GHz a t -10 dBm 
f L :5.5 GHzat+9dBrn 
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WJ-M85/ M85C 
WJ-MY85/ MY85C 
DOUBLE-BALANCED MIXER 

~~ } 2TO 18 GHz 

IF DC TO 1000 MHz 
LO DRIVE +7 dBm (nominal) 

• DC COUP LE D I·PORT 
• HERMETICALLY SEALED 

Guaranteed Specifications 1 

Characteristics Min. Typ.2 Max. 

ssa 
Con~etsion loss 7.0dS 9.OdS 

,," 
ssa 
Noise Figure 

8.5 dB 10.5 dB 

Isolation 
L to R 22dB 30dB 
L to I 15dB 20 dB 
A to I 20 dB 

Conversion 
Compression 1.0 dB 

1.0 dB 

Third Order 
Input +10 dBm 
Intercept Point 

Test Conditions 

f L 3-15GHl 
fR 4 - 14GHz 
II DC \0 1000 MHz 

f L 2- 18GHz 
fR 2- 18 GHz 
I I DC to 1000 MHz 

fL 2-18GHz 
fL 2- 1B GHz 
fA 2-18 GHl. 

115.5 GHz 
fR 5.0 GHz 
fR level + 1 dB rn 

fL 14.5 GHz 
fR 15.0 GHz 
fA level +3 dB m 

fAI 5.0 GH? 
fR 2 5.0 1 GHz 

Bo th a t - 10 dBm 
fL 5.5 GHz. +7 dSm 

fR1 15.0GHl 
+10 dBm ''it 15.01 GH, 

athat-IOdBrn 
iL 14.5 GHz, +7 dB 

Notes. 
1. Measured in a 50-ohrn system with <lominal LO drive ;'Ind UDWn COr1llunc. appllC31ion only , 

... nle~~ 0lhclwi5e ~pecified . The I-Pori frequency lange elliend! 10 DC for phMc de1ection, 
puis .. modul(lIion , o r ll n enualor applicalio n~. I,Porl VSWR degrades h om a50-ohm lyslern at 
low IF hequencies. 

2 . Typical va l UQ~ ar l! measured al 25°C and oro nOI guaranwed. They a re based on the nvoragc 
wll lue measu red al the specifi~>d condi tion. 

Abs olute Max.imum Ratings 
Operating Tompernture . ... 

Storage Temperature . . 

. . . . . . . _54°e to +100"C 

. . . . . . . -65"e 10 + 100°C 

Peak Input Power ... .. _ . ..... .. 23 dBm max. al 25°C. 20 dBm max. at 100"C 
Peak Input Current at 2SoC. . . . . ... .. ... .. ... _ . ....... .100 IliA DC 

69B 

m 

Outline Drawings 

Mas tMINPAC) 

Ol"E" SlO:rs .. ~E ,~ ONtI' ($ O\"ll ' '' tTUtSl 
• -010 I :SI U'; lESS OTf'(RWISE SPEC" ' ED 

Masc tCONNECTORtZED) 

O"U'<r.rOl;$Aft( IN l~jC>lrS (~ll lI U("lUISI 
• DI~ 1-311) \,IlllES$ g,,,(~ •• ISE SI'1:Clf'EO 

Weight 
Mas: 12 grams (0.42 0/.) max . 
M85C: 40 grams (1.41 ()~.J l11ax . 
MY85: 7.9 grams (0.28 oz.) max. 

MY85C . 20.0 grams (0.70 oz .) m;]x. 
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Outline Drawings 

MY85 (VERSAPAC) 

0.70 
(1.78) 

rO.Ol5±IUlO1 
-L (O.38±O.03) 

DlAPlH 
(3) PlACES 

DIMENSIONS ARE IN INCHES IMILLIMETERSI 
•. 0151.38) UNLESS OTHERWISE SPECIFIED 

MY85C (CONNECTORIZED) 

DIMENSIONS ARE IN INCHES IMILLIMETERS) 
•. 0151.381 UNLESS OTHERWISE SPECIFIED 

Typical Performance at 25°C· 

Conversion Loss vs LO Power Level 

·3 

-4 

~ ·5 

!114 ... 
~ ·1 

~-8 
> 
8-9 

·10 

·11 

RF5~t."\ 
~ -

I ..... 
~, 7" .... .. ~ ... ' ....... 

~. RFI5GH • .1 

.' 1 
o 10 12 14 

LO POWER· dBm 

Conversion Loss 

·5r,---r--'---~--r---r--'--~--~ 

!:l 
...s I ~i::::z:tk ~1C'Qc: :.1'1 

l.lll f .. Ef-m 
·5 

-6 

!:l 
, ·1 

!!l 
~ -8 
o .. 
ffi -9 
> z 
8.10 

·11 

4 10 12 14 16 IS 

RF FREQUENCY· 6H. 

I 
I.- - 'R<IL 

A- '~ r;" ~ ~'00MH' , -Ii \ "" .... , .. -' ~ ,- 500MHrJ , '''' ~ \ 
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·Typical performance applies 10 Ihe MINPAC'· 
model and does nol necessarily rellecl Ihe 
performance 01 the VERSAPAC ~ model. 
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Typical Performance at 25 DC · (Cont.) 

I Port Bandwidth 

., 

It 
., , 
." • 

VI 

IF FRiQU[llCY _ IoI HI 
1000 a 1000 

lO .\C Gill , l}~" 
r-- 1"-

\ 
1\ 

• .. " 

Insertion Loss with DC Driven I-Port 

" 
. 

• 
IIlID""'~C -, 

-. , ..... rosmVl: 

• ,W 
, II£G:..n<[ ./ 

• , 
l·,.. ..... I'~"'" a dBm 

• .. 
LO r RED~EIICV· GH, 

, 
, 

" 

I I 
II~","'DC 

PMlTIY' \ 

"'" . \. 

1/ 1:~Tlr 

• , 
l ·1'rl~I".ut"adl'" .. 

lO FRl:DUt~CY · GH, 

Third·Order Intercept Input 

IRI 15.00 GHz at - 10 dBm 
'R2 15.02 GHz at - 10 dBm 
LO 14.5 GHz at 7 dGm 
Vertica l Scale is 10 dB/Div. 

700 

I 

~ 

" 

Characteristic Suppression {dBcl Test Condition 

Single Tone Input Input Input 
1M OdBm -5 dBm -10 dBm 

fR 'L 
1 x 1 0 0 0 f R 2.0GHz -1 OdBm 
2 x 1 24 27 31 
2 x 2 41 43 45 fL 2 .6G Hz+7dBm 
3 x 2 38 45 55 
3 x 3 32 41 51 
4 x 3 41 52 >60 
5 x 4 53 >65 > 60 
6 x 3 59 >65 > 60 
6 x 5 51 >65 >60 

1 x 1 0 0 0 
1 x 2 32 32 31 fR 2.6G Hz-l 0dBm 
2 x 2 49 57 >65 
2 x 3 28 28 33 fL 2.0 GHz +7 dBm 
3 x 3 >65 >65 >65 
3 x 4 48 56 > 65 

4 x 5 41 52 >65 
4 x 6 53 63 >65 
5 x 6 50 65 >65 

Cha ractoristic Outpu t Power 

Harmonics of fL R-Port I-Port Test Conditions 

'L - 21 dBm - 12 dBm 

"L - 8.5d Bm - 26 dBm 

3\ - 45 dBm <-60 dBm 

4 fL - 24 dBm - 45dBm fL 2 GHz@ +7dB m 
51 L - 47 dBm - 39 dBm 

6 ' L - 38 dBm <-60 dBm 

"L < -60d9m - 43 dam 

8 'L - 38d Bm <-60d Bm 

9 ' L < -GOdSm <-60 dBm 

I - 38 d8 m - 27 dB m 
"L - 18 dBm - 39 dB m f L 4 GHz@+7dBm 
3 ,L - 46 dBm - 29 dBm L 
4 ' L - 33 dBm < -60dam 

' L - 29 dBm - 20 dBm 

" L - 35 dBm <-60 dSm fL 9GHz@ +7dBm 

'T.,picill pedarmance applies [0 the MINPAC" model and does nat ncccss3roly refleCI Inc 
performance althe VfRSAPAC~ model. 
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WJ-M86/M86C 
DOUBLE-BALANCED MIXER 
LO 3.5 TO 18 GHz 
RF 6TO 18GHz 
IF DC TO 3000 MHz 
LO DRIVE +7 dBm (nominal) 

• HERMETICALLY SEALED 
• DC COUPLED IF 

Guaranteed 

Characteristics 

sse Convenlon Lon 
.. d 

sse Noise Figure 

h elalion 

L 10 R 

L 10 1 

Conversion 
Campronion 

Third·Order 
Input Intorcept 

NOles. 

1 
Specifications 

Min. Typ.2 

6.0 dB 

7.0 dB 

7.0dS 

23dB 36d8 
18 dB 32dB 
23dB 36 dB 
l6dS 28 dB 

+10 d8m 

Max . Test Condit ions 

'R " Olo 16GHz 
B.OdS 'L "' 5 10 17GHz 

'I =30\0 lODOMHz 

'R"'16 Io 18GHz 
g.Od S fL " 15 10 18GHz 

'I = 30 to 1000 MHz 

'R'"61018GHz 
9.0dS 'L'" 3.5 to 18 GHz 

'I .. 30 to 3000 MHz 

'l " 3.510 14 0Hz 
'L "' 14 10 1BGHz 
i L =9 t01B GHz 

'l"3.5to9GHz 

I.OdS f R Level +3 dBm 

fAl " 13.00 GHl, fR2 " 13.01 GHz 
both at - 10 dBm 

'L'; 14GHz 

1. Mea~u,ed in a 50·ohm ~yslem with nominal LO ddve !lnd downconvefl ef BPv l!cat ion only, 
unless o:her. ... ise Ipec1fied. The I·Port freq uency runge ex tend~ to DC for pha~e detect ion. 
pul~e modu la t ion, or ,:menuator upplication~. I·Pon VSWR degradc ~ fr om a 50·ohm system 01 
low IF Irequcncies. 

2. TypiC(lI val ues all! meaSu red ~ I 2S" C and PHI nO I gu~rn r!! ce (j. They li re bnsed on Ihe ov~r a<Je 
villue ,neosured at Ihe ~pecifi ed condit ion , 

Absolute Maximum Ratings 
Operating TemperaturD. . . . ................. . ... . -54"C to +100"C 

Storage Temperature .. .. . . ..... . ....... ... .... .. ... -65"C to +100"C 

Peak In put Power . . . . . . . . ... 23 d Brn max. at 25"C, 20 d Bm max. a t 100°C 

Peak Input Cu rrent a t 25cC . . . . . . . . . . . . . . , .. . .. ... .. . . . 100 rnA DC 

Weight M86 6 grams (0.21 oz. ) max , 
MB6C . 30 grams (I.DGoz.) max. 
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Outline Drawings 

Mas (M INPAC) 

• r" 
L. 

[QRAOI US 
(1.51 
I~ I\J.CES 

DI"l"SIDUS"~[ 1'1 mC"UI PAIL LI ... £1EASI 
• OI~!.J.!1 U~LlS$Ol "€A""I~ r.fECI~l!O 

MaGe (CON NECTORI ZED ) 

MOUNTING HOLE 
N:6 lINC.2!! l ltRU 
1' I FVCES 

OI"'~ NsllmSAH( '" INC"ESIM ILl''' EH~$1 
, 0,5 1.3111 u,jL£~OlHrMWIS~ Sl'[CI"EO 
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Typical Perfo rmance at 25°C 

Conversion Los.s vs. LO Power 

• s. 

!gU 

" " S 1. 

" w 
> z 

• 
l:h. , 

••• 

/ 

V 
..-

, 

II 

IA - 13.5 GH, ~ -10 118m 
IL - 12.0 GHI 
II ' 1.5 GHI 

• 2 3 4 5 6 8 ! II) II 

La poweR _ d8m 

• 
, r l ! ' 1.0L, 

• • , 
• , c 

If: " ~ < .... 
-::--, / 

, 
" z 
c 

" • 1 w 

I', ) . .'\. '- IF .3.QGH" ....... '-
> 
Z 
0 
u l IF ' 2.0 GHI .../ 

• 
IL> IR 

• LI) · ·1d6m , , • 10 12 " " " AF FREQUENCY _ GHI 

Conversion l oss 

,. • 0 

13 S..s 
" z 
c 
~ G. 
~ 

0 

S 6.5 

• • , 

" " z 
c 

" • w 
> 

S 

• 
, 
, 

1 

• 
, 

• 

IL < lA , r' 12.0 GH' 

_J \.. 

~ 
, 

..... _--- --

IL> InJ,J.( 

0.' ' .0 '.0 2.5 3.0 
If FREOUENCY . (i HI 

I Lv If - 2.0(iHI .1 
't /-.. ,,~ ... --: r If ' 1.0 GHI 

" ~~ , 
~ ~~ , 

If - 3.0GH, J • 1 , 

It < IR 
LO " ldBm , , 10 12 " " " !IF FREOU ENCY - GHI 

Isoletion 

• 
• • 
• 1 z 

c 
• 

r---- r---... . 1. LO'.ltBm 

r- L·R '" 

" S • • , - --C>-V-+-:/;.--
~ 

• 
1 • 

VSWR 

1.00 

, 
/ 

, II 
'.0 0 

1 • 

L I ' i l , 
S B 10 12 \( 16 18 

La FREQUE NC Y. GHI 

r-., La - ' 7 d8m 

"-r'\ 
II \ ,...-

, • 10 12 1( 16 18 

La fREOUEtlCY - GHI 

'V-+--t--+--r-~~--4 

,. • 
, ~ 1. 

> 

" ~2, 

, 
• 
, 

1/ \ . 

, , 

RF FAEOUENCY-_ Gilt 

IF ' 2.0 GH. 
LO··1 d8m 

'-....- ~ 
~ r---... 

10 " " " " La fREOUENCY _ GH I 

VSWR 

• I 
1-...... LO - 12GHI 

I. , i'- 1 ....,.. 

0 
['....,.. 

,. , 

1. • • , 1 

IF FREOUENCY - Gf/I 

Typlc<r l Two-Tone Intermodulation 
Performance 

fl = 1.0 GHz 

fRl = 13.00GHz@-10dBm 

f R2 = 13.0 1 GHz@ -1 0dBm 

fL = 14 GHz@+7dBm 

Vertical Scale is 10 dB/D iy. 

\ 
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WJ-M87/ M87C 
WJ-MY87/ MY87C 
TRIPLE-BALANCED (DOUBLE-DOUBLE) 
MIXER 

~~} 0.5 TO 19 GHz 

IF 0.03 TO 5.0 GHz 
LO DRIVE + 13 dBm (nom;nal) 

• HERMETICALLY SEALED 

Gua ra ntee d Specifications 1 

Ch • • K le.i lllcs Min. TVp.2 

7.SdB 

SSB Convenion Lon 
"d B.5dB 

SSB Noise Figure 

105 (Iii 

hol ~, ion 

L·' 1O.0d6 17 0 (18 
20.0 dB 300 dU 

L·' 22.0 dB 320dB 

Convcnion 
Cllmll'cssio n 

'Ft:.150HI 

fA.]\ 15 GHI 

.165dBm 

Th"d.O.dl. Inpu t 
In, t.ctp t Poin t ' IBOdBrn 

N QIlIi . 

Max. Tell Condil loni 

IO.SdS fR 1.010 160GHl 
'L0.5ID IBOGHl 
I, 0.03 10 .3 0 GH! 

1 \.0 dB 'R 0.5\0 18.0 GHI 
'L 05101BOGHt 
' 1 O.OJ 10 4.0 GH~ 

120dB fR 0.7 10 19,0 GHl 
'L 0.5 10 19.0 GHI 
11003 10 5.0 GHl 

fl..()·510 3.0 GHI 
IL- 30w IDOGHl 
'L ~S 10 19.0 GHz 

I OdB fA Illval . 8.0 dUm 
' llevel !l3.adSm 

1 0dS fA revd .90 dBm 
'lle..el Q 30dBm 

IR 1"'S O OH/. tA2" S.O I GH.: 
bOlh il\ -6.0 dBm 

'L"'70 GHnll ol l.DdSm 
fA l"' IS.OGH~. 'A2"' 1501 GHI 

bolh at 6 0 dBln 
ft" ' 8.0 GHulI t 13 .0 dB"1 

I . M~iHured HI II 50-ohm ~V$Hrm '-lith nom!n.,! LO d rive lind downeonvencr IIPp!iI;alion o" 'v 
u" 'e&$ othelwisl!' Ipecil led. 

2. Tvpleal valUU$ all!' meilsu red III 2S '"C lind (ll" nOI guar.lnteetf . ThI!V nrc b;ued on the Jlve l3!jE! 
vll lue measurcd a t the Ip<\eil,cd cond it ion. 

Abs olute Maximum Ratings 
Operating Tem perature .. 

Storage Temperature . .. 
Peak Input Power 

................ . -54"C to +1oo"C 

. . . . . ........ . .. -65 .. Clo+ l00 .. C 
.26 dBm max. al 25"C. 23 dBm max. at 100"C 

Weig ht Ma7 12 grams [0.42 0/.) max. MY87: 7.0 gmllls 10.28 01..1 max. 

MY87C: 20.0 jJr;nl1S (0.70 od max. M87C 409Hlnt$ ( 1.4 1 oz. ) max. 

70d 

O utl ine Drawings 

Ma7 (MINPAC) 

- .'" /" ~ .. '.'" 
r"1 - . . L 

" • ~' 1 

" L~.::l , oo~ . 
,,~ 

005-.01.0 _I I~'n. 

" 
I-

O"'· "IS<O.'IS A~[ IN '''thU '''llL'U[T(MI 
~ 010 t H. U)oUSSOTh£A"l U 9 fe,'o{0 

Ma7C (CONNECTORIZEO) 

1'IOll'tll).~t l.tJl(lo 

I ok 
0111 \II£<oj 
!7J~1 I 
I 

OIVI""O"~ AII£ ,r, OflGl!U ' ... 'lU ... IIUSI 
• O l ~ ,lto U·"USO'''U''''U tl'(C!' !~O 
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Outline Drawings 

MY87 (VERSAPAC) 

0002 11581 
RAlllUS 
(4) PlACES 

070 
(1.78) 

rO.OlnD.OOl 
..1. (0.38%0.03) 

T IlIAPlN 
13) PLACES 

DIMENSIONS ARE IN INCHES (MILLIMETERSI 
1 .015 US) UNLESS OTHERWISE SPEC(FIEO 

MY87C (CONNECTORIZEO) 

DIMENSIONS ARE IN INCHES (MILLIMETERSI 
! .015 U81 UNLESS OTHERWISE SPECIFIED 

Typical Performance at 25°C * 

Conversion Loss vs. LO Drive Power 

R'·,GH ..... I 
~-- .. 

I-' Alot G". 

~ 17 ~< --t--1---

J 
, AI·II OH. 

" II/' I 

V " 16 

"fGltt l-
"'>~' 

1 2 8 10 12 1. 16 11 
lO DRIVE POW£R • ~1Ir.> 

Conversion Loss vs. 
Frequency LO @ +13 dBm 

IO~ __ L-~ __ -L __ L-__ -L ____ L-. __ ~ 

1.lIII0 3.l111O 5,l111O 1,l111O 1,lIIIO 12.aoo 15!1lO lS.aoo 
AF 'FREQUE~CY - UII. 

,-
1,l111O 3,l111O 5.aoo 1.aoo 8.aoo 12.aoo 15,l111O 18,000 

'R FREQUENCY -IIHI 

I 
'l < 'RI-~001l1 ~. 1\ 

1',,) ,.,. "- .-. 
If·'SOIiH ............ 110.. 

I I I' " ' '''S: 
'rSIIGIIIH'~ , ... 

10 
I,DOO 3.aoo 5.000 1.aoo 9,!DO 12.000 15,000 18,000 

'R FREQUENCY - MH. 

Conversion Loss vs. 
Frequency LO @ +13 dBm 

~ rlfo(.aoo IIH. 'L <IR I, 
"" 7 ."'-~ 
rl;-~ 1/7 ~ 

~F'5.aoo IIH. ', ... 
1 

11 1.D00 3,D00 5,000 1,000 9.DOD 12.D!D 15.l111O lS,lIIIO 
RF FREQUENCY -IIH. 

L to R Port Isolation vs. Frequency 

10 

15 
\ 

1 

" ~ ~ ~ - ~ " 
40 

0.5 2 8 10 11 I. 16 18 19 
fR(QU(~CY • GHt 

L to I Port Isolation vs. Frequency 

1\ " 1/\ 
\1\ / 1 

/ i\ \ j r-.. 

V \J " \ V 
35 

40 
0.5 1 8 10 12 I. 16 18 19 

FREQUENCY· GH. 

'Typical performance applies to the MINPACto model and does not necessarily reflect the 
performance of the VERSAPAC~ model, 
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Typical Performance at 25°C· (Cont.) 

R to I Port Isolation 'IS. Frequency 

0 

V 
• 1 \ I jV i \ 

' \ tv' 
~liI 

• ='1 

I J,~ 
("'\, ' / 

i 

• 
g 
i 

, 

• .. 
" 
• 
• 
" " 

!--

1 

1\ 
I, "1'"' 

I It II " 
"ICUln" ,., " 

r ~> , \ 

. ','IOCM, _ 

I 1\ t"-. 
1'\ 

" " 

, """"01 
' .uwr~c • . , .... 

L·PORT VSWR 'IS. Frequency 

! 

, 
0 

0 

0 

, 
, 
, 
, 
, 
, 
" u 

k' 

11QOI lO .... " 
10 ' ''OIIf''U . ,~, 

R' Port VSWR vs. Frequency 

, .. 
,. 
.'. 
! 

o. 

o. 
o. 

'. ,. 
,. 

1"4 
o. 
o. 

'. • 

\. 
,,·roo .~1 , 

, 

, 

1/\ ), .. .... 

II 
-".\110 "", I , , .u< ~'. 

I , 1~ II " " 11'1 
~I ' .raUUtl . II~1 

Iii ,.I., GOu
I 

" ,,1 .,.. 
1 ' , Ir'I'~, 

'-' I 
''':'i 

"" 1 1 ,.Of""l, " 
••• ~,aul " &V · a", 

R·Port VSWR n . Frequency 

. _l I I 
I rr V-II "'~' 

o. ,. 
o. 

o ~ -(flitS, fa: 
o I of-'-'j:; 

. , r 
rl . '"1'''"' 

o. 

o. 
0, 

o 

,. 
J 

o. , 

1114"""11" 
If IIIGG"n , ... 

I!\ 
11·1110 ...... 

I.;"~' 

j r "< \ \ J , 
4 ~UI 

". ." ,.WlI1 ~ H> 

, -

I 
i. 

,. 
o ,.1111 101$ .. ,) 

~, ,UQC •• cY·,,,, 

II·U", "~I I d F-<] 
o. \12 ~ y _\_ 

0
0

. , fi'r , 
~ II" , .. -f--l''''' ''''I o. 
~Ui 1 11 u, .. 

,. 
O' 

•••• """",1 
III "'Oij!~e. · 1iI<o 

"f-H-t"l-l\ ...1- ~ 
-,-, i ~ V 

(\.- t,)4--+-1-t 
I ~ , 1-"" ,1-< ' ., r-

.m 
! o. 
,. 
o. 

• 
.I.>~I 

'11IUIIIIII 

" .. 1II1II"'""·' .. 

I·Port VSWR 'IS. Frequency 

, [. 6 d,.. ""GIII.., 

"-Pr-i I 

~r ~ I 
:ll ·-i,./O)" ... If-tal""' 0 

~ ' ,< I ·· .... ,1-

~l 

0 , .. 1 1·,111<""" 
10 . asOOIU~·\iIt< 

'Typical perlOfmance applies to the MINPAC'· model and does not necessarily leflect the 
performance 01 \he VERSAPAce modet 
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I·Port VSWR VI. Frequency 

JI- _ Lf I ".~'"' 
' f!I' ~ '-1- , or . r \ --"",-"1. .,.-

\1:, - fl "::-N'-I--+-l-l 
~ \ I "'J'~, ' I ' .. 0 0 " c,""., 

':CD! I I I I I r=r l 
, .. I I I 

• I ~ ./ " ~ n n 
10 'UQUI.c,·~~, 

0 

, I Ir .--.J. I 
" I I" __ - 4;t"-v I ;: r=r~ .r'<t" ",,1'\ a, 

,-/- "..... ~.( 
~ .r'U"':-i~ -"\ 
o ItOl"II"" 

~a '"IDI>IJlCl .G'" 

Typical Two·Tone Intermodulation 

Typical Two Tone Inter modulation 
Performance 
f l "2.0 GHz 
fR= 5.0 GHz ± 5.0 MHz@·6.0d8m 
fL'" 7.0 GHz @+13.0dBm 
Vertical Scale = 10.0 dB/em 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



Typical Performance at 25°C (Coat.) 

Characteristics Output Power Test Conditions 

Harmonics of fL R-Port I-Port 

fL O.QdBm -20.0dBm fL = 500 MHz at +13.0 dBm 
2fL -34.0dBm -15.0dBm 
3fL -20.0 dBm -39.0dBm 
4fL -4B.OdBm -32.0dBm 
5fL -43.0dBm -47.0 dBm 

fL -7.0 dBm -17.0 dBm fL = 2.0 GHz at +13.0 dBm 
2fL -25.0 dBm -13.0dBm 
3fL -19.0dBm -
4fL -38.0 dBm -
5fL -29.0dBm -
fL :17.0 dBm - fL = 9.5 GHz at +13.0 dBm 
2fL -24.0 dBm -

II 
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WJ-M88/ M88C 
WJ-MY88/ MY88C 
TRIPLE-BALANCED (DOUBLE-DOUBLE) 
MIXER 

~~} 2TO 18 GHz 
IF IT08GHz 
lO DRIVE +13 dBm (nominal) 

• HERMET ICALLY SEA LE D 
• WIDEBAND IF 1 TO 8 GH, 
• OPL VERSION AVAILABLE! (See Sect;o" 7) 

Guaranteed Specifications 1 

CharaClt rinil:l Min. TVp.2 Max . T ill Condil ionl 

ssa Conversion Lou 7,5dB la.OdS fA 2 to 10 GHl 

'"' fL 210 18 GHl 

sse Noise Figura ', ' (oBGHl 

a.OdS lD.SdB fR 10 to 18 GHz 
fL 10 10 18 GHI 
' , 210 a GHI 

a.OdS 11 0 dB fR 10 to 18 GHz 
'l210 10G HI 
' ,2 10BG HI 

Isolation 
LIOR 15dB 2adS 'L21018GHI 
L 10 1 16 dB 32 dB ' L210 18GHl 

Conversion fR level +7 dSm 
Cempreni on 1.0 dB f L level +13 darn 

fA, " 60GH/ " R2=601 G H I 
+185d9m boU'i ill -3 (IBm 

Third-Order Input 'L'" IOGHl al f.l 3dBm 
Intercept PoiO! +22 dBm 'Rl=150GHl , 'R2"'1501 GHI 

both ill -3 dBm 

'l .. 18 GHI al +13 d8m 

NOIOS . 

1. MC:llured in a 50-ohm system Wilh nomina l LO drive and dowflconvcrler applicotion onlv 
unless olherwi$e ,pecHied. 

2 . T vplcal valUes are mea1ured 01 25°C and ore nOI 9Ull lonleed. They all! ba1ed on the llveroge 
vlllue mea1uled lit the $pecified condition. 

Absolute Maximum Ratings 
Operating Temperaturo ... .... . ... .... . ... ..... ...... _54°C to +100

o
e 

Storllge Temperature . .. .. . . ...................... _65
De 10+100°C 

Peak Input Power .......... . ... 26 dBm max. a t 25°e , 23dBm max. at loooe 

We ight 
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MBS: 
MBBC: 
MV8B: 
MVBBe . 

12 grams !O.42 0z,) max. 
40 grams (1.4 1 od max . 
7.9 grams (0,28 oz.) max. 
20.0 grams (0.70 0 2.) max. 

Outline Drawings 

Maa (MINPAC) 

O!9!d~ r' 'i!> 'G ~ 

1 /i JVru 

"" 

:' 00:& , 0(1)1 fII.'~03l .... 
~""" 
I'r(IOJCI LAm mJ< 

0""[1<OON5 ~u IIllUCil,s (UllllUn [ nS! 
• .olD 1 2" UNlLN OI"'£RW'~ srrcln(o 

Maac (CONNECTORIZED) 

[)' ''[1.s'[)''~A~l II, Iru;H£SIUIU'"UE RSI 
, Olt 1.lI i lJ."t$S e ",[RW1$1; ~'[eln~p 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



Outline Drawings 

MY88 (VERSAPAC) 

O~W58. 
RADIUS 
(4) PLACES 

070 
(178) 

rO.01S:tll001 
.l. (038±O (0) 

T DlAPIN 
(3) PLACES 

DI~IENSIDNS ARE IN INCHES (MILLIMETERS' 
, 0151.38, UNLESS OTHERWISE SPECIFIED 

MY88C (CONNECTORIZEO) 

DIMENSIONS ARE IN INCHES (MILLIMETERS, 
: .0151.381 UNLESS OTHERWISE SPECIFIED 

Typical Performance at 25°C * (Cont.) 

Urive Level 

6. 0 
FR'2 GIl. fL>f. f .. ~GHz 

~ ~ 
0 

~ !\-fR,IOGHzF
L
<F. 

# 
0 

V L 0 

7 
0 I 

8. 

16. 0 
4 10 u 14 16 

LO POWER - dilm 

Drive Level: The maximum recom-
mended drive level is +20 dBm. 

6.0 

8.0 

1:1 
'" IQO 
9 
i!i 
§ 12.0 

~ 
IU 

16.0 
4 

6. 0 

0 

~ to. 
9 

0 

~ 
iu. 
s 

0 

14.0 

t6.0 , 

6. 0 

0 8. 

0 

14. 0 

0 16. 4 

fl,SCH. FL>f. 

~ 
J---\fF R' 6 CHi 

/. \' 

~ 
fR'1l C/fl 

fi 
1// 
// 

10 U 14 16 
LO POWER' Om 

FI'S C/fl fL>f. ..l FR')CHr 
:-r-:'--.... -.. \) 

V FR'lI CHI 

// 

/ 
~I / 

I / 
V 

to u 14 16 
LO I'OMA' dilCl 

f .. 5 GH. FL<FR 

/ - '-FR'lI GHz 

/ V 
~ -fR'ISCHr 

I / 
/V 

/ 
10 U 16 

LOPOI'IER-dilm 

Conversion LoIS vs, Frequency, 
LO@+13dBm 

0 
I IrlF·I.SGHz I IF-I.OGH. 

0H.J ,y~ [:::;. .... 
. If-o.r CIIz , o ~I ,~'\. V, \ ::x f---

0 - .. '\:.J " ...... , 
o f-J.?"A 
0 

S.o 
'" 6.0 
~ ~ 7.0 
~~ &0 
e~ 9.0 

~ ~ 

I 1'-4.0CIIz I 1f-2.0 CHz 
I v.l\..( J/,~I j' 

I'-=- ·:.. .. T····"" .~ ....... 
~1f-8.0 QIz ~1f-6.0 C/fl '--t--

'L>'. I I I 'I IQO
I 8 lOll 14 1611 

I R 'RlQUlNCY - CHz 

S 1012141615 
f R ,RlQWCY - GHz 

1 If·LQC/fl -' I 
/I'-LSGHz-~ . ~ J 

I .... F'j -4.- ~ ...... ~t-. 
'L<fR If-o.S CHi 

"+. .... ·r~ 
I 1 

8 10 Il 14 1615 

S.O 

!'S 6.0 
ii ~ 7.0 
~::: 8.0 
a9

9.0 

I 
I 

'R IRfQIID«:Y • GHz 

I I 1 If·UGH. 
I, '" 
~l. J IF ~' ~, 

IQOI 2 

1~2.:~OGHz 
'L<IR If·8.rQlz 

6 I 10 Il 
I. fREQWlCY - G>Iz 

IF-l0GH.,, J ~. 
1 IYI~ --

'L<IA li-s,o ,j{.7.0~:: -', . "\-".. 

.. 

I.! 

.L. • -::-.. 
6 a 10 Il 14 1615 
I. fRfQWiCY. CHr 

Upconversion 
(Conversion Loss) LO @+13dBm 

FIN-lGIIlII-PORII ~ 

r..:t 11r--I~ US~fUTPIII 

J -r L~'OlllprJ .-- 1\' .. ' ... 
I I I-V 

5.0 

j!5 6.0 

i: ~ 7.0 
~::: ILO 
as 9.0

1 61101l14161a 
I CUI IRlQUlIICY - GHz 

Conversion Loss vs. Freqeuncv & 
Temperature LO @+13dBm 

5. 

! 6. 
ii~ 7. 

~~IL 
a~ 9. 

o I 
0 
o~ r 
o [F;l~1<' 
o 'L>'R 
0 I~ 1 l 

"- ,,-
>."" l~ ~ 

'-
61101114 

I R IRlQUVlCY - GHz 

,. .2S·C 

~. 'lIS'c 
.ICQ'C 

16 15 

'Typical performance applies to the MINPAC" model and does not necessarily rellect the 
performance of Ihe VERSAPAC* model. 
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Typical Pedonnance at 25°C'" (Cont.) 

Conversion Loss vs. Freqeuncy & 
Temperature LO @ +13 dBm 

Isolation VI Frequency 

lD 

r~'R 
LO I'OW£R • 01]41111 

" V r<- r---~ ,- -~ 
l·1 ~ P"" 

_ .... 
~ , / -" 

ID 
'I'ZGIU LO I'OW£R' .~di .. R'I ISOlATION 

'2"'R"\ 
":'-r--_ -- --

/1 
... '- \. 'l<' • '-" 1--" 1 

L-PortVSWR 

R-Port VSWR LO @ +13 dBm 

LO 

; to 
; 

10 

4.0 
IQ 

'L<'. 

IF-I,D Gill 

/ 
----V 

- .......... 

I·Port VSWR VI. Frequency 
LO@+13dBm 

.. 16 II 

Characteristics Output Power Test Conditions 

~~z--~~--~a--~ID--~I2L--IL'--UL--JU 
fL FRlQUINCY • GIll 

R-Port VSWR LO @ + 13 dBm 

~~gEt r-I 
2 • 6 S 10 

F R flUQLOICY·GIII 

Harmonics of fL 

fl 
2fL 
3fL 
4fL 
5fL 

fL 
2 fL 
3fL 
4fL 

fL 
2fl 

fl 
2fl 

R·Port 

-10 dBm 
-18 dBm 
-24 dBm 
-30dBm 
-36dBm 

-18 dBm 
-22 dBm 
-34 dBm 
-37 dBm 

-9 dBm 
-29 dBm 

'Typical performance applies to the MINPAC'· model and does not necessarily reflect the 
performance of the VERSAPAC~ model. 
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I·Port 

-12 dBm fL c 2 GHz at +13 dBm 
·15 dBm 
·21 dBm 
-31 dBm 

-
fL = 4.5 GHz at +13 dBm 

fL" 9 GHz at +13 dBm 

-21 dBm fL = 4 GHz at +13 dBm 
-21 dBm 
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Typical Performance at 25°C 

Characteristic Suppression 
Test Conditions 

(all down conversions) 

Singte Tone Input Input Input 
1M OdBm -5dBm -10 dBm 

fR fL 
1 x 1 0 0 0 fR =2.0 GHz 
1 x 2 37 dB 36 dB 36 dB fL = 4.1 GHz at +13 dBm 
2x2 46 dB 50 dB 55 dB 
3x2 61 dB 70 dB >73 dB 
3 xl 43 dB 54 dB 64 dB 
3x3 47 dB 56 dB >61 dB 
4x1 59 dB 69 dB >69 dB 
4x3 62 dB 73 dB >73 dB 
4x4 66 dB >66 dB >66 dB 
5x1 73 dB >73 dB >73 dB 
5x2 81 dB >83 dB >83 dB 
5x3 70 dB >75 dB >75 dB 
5x4 72 dB >72 dB >72 dB 

1 x 1 0 0 0 fR = 4.1 GHz 
1x3 17 dB 18 dB 18 dB fL = 2.0 GHz at +13 dBm 
1 x 4 47 dB 44 dB 43 dB 
1 x 5 44 dB 44 dB 43dB 
2 xl 45dB 49 dB 54 dB 
2x2 42 dB 46 dB 51 dB 
2x3 44 dB 48 dB 53 dB 
2x5 43dB 47 dB 52 dB 
3x2 62 dB 68 dB >68 dB 
3x3 56 dB 63 dB >64 dB 
3x4 59 dB 66 dB 72 dB 
3x5 55 dB 62 dB 67 dB 
4x4 70 dB >70 dB >70 dB 
4x5 69 dB >70 dB >70 dB 

1 x 1 0 0 0 fR = 18 GHz 
1x2 31 dB 30 dB 30 dB fL =10.1 GHzat+13dBm 
2x3 56dB 60 dB 61 dB 
2x4 46 dB 51 dB 56dB 
3x5 49 dB 60 dB 67 dB 

1 x 1 0 0 0 fR = 10.1 GHz 
2 xl 46dB 52 dB 58 dB fL = 18 GHz at +13 dBm 
3x2 59 dB 69 dB >70 dB 
4x2 72 dB >75 dB >75 dB 
5x3 aOdB >80 dB >aOdB 
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WJ-M88H1M88HC 
WJ-MY88H1MY88HC 
TRIPLE-BALANCED (DOUBLE-DOUBLE) 
MIXER 

M?} 2 TO 18 GHz 

IF 2T08GHz 
LO DRIVE +21 dBm (nominal) 

• HERMETICALLY SEALED 
• HIGH COM PRESSION POINT 
• OPL VERSION AVAILABLE! (See SecI;on 71 

I 
Guaranteed Spe cifications 

Characteristics Min. Typ,2 Max. Test Conditions 

SSB 7.5dB IO.O dS 'A2to1OGHz 

Conversion loss IL210 18GHz 
,"d 1[2 t08 GHz 

SSB 
Noise Figure B.OdS IO.5dB fA 10 to 18 GHz 

f L 210 18 GHz 

'12 to 8 GHz 

Isolation 
Lto A 15 dB 2BdB 'l2to 18GHz 
L to I 17 dB 32dB Il2 to 18 GHz 

Conversion fR level dBm +17 (1 4.0 GHzl 
Compression I .OdS fL level dBm +21 ( 18.0 GHz) 

fR r =6.0 GHz, iR2=6.01 GHz 
Third·Order +26 dBm both at OdSm 

Inpu t Intorcept iL '" 8 GH1. at 20 dBrn 

Point +24 dBm fRlc14 .0 OHz, fR2=14.Dt GHz 
bOlh at OdBm 

fl'" 10 GHz al+ 20 dBm 

NOles . 
1. MllllSU.vd '" a 50·ohm syslcm WIth nominal LO drj\l~ and d ( .... ""conllt'rlllt Dlmli(:llhon only 

un lllU Olhe,w lst! $pl:cll ,~od 

2 . TYlJlca l V"~l u l:$ arl: mellSu ,1!(.I <I I 2S"C lind me nI.n guarantllet.l ThllY :I't' blued o n Ihe o ... ~ra!l~ 
val u!! meo1u ,~-d al 1111 .. 51l~ c,f ' l!d COnd' l inn. 

Absolute Maximum Ratin gs 
Operating Temperature. . . . ... . . ... ........ .. ... -54"C to +100"C 

Storage Temperature . .... . ......... . ...... . .... . .. . -65"C to +100"C 
Peak Input Power •.... .. ....... 27 dBm max. at 25"C, 24 dBm max. at 100" C 

Weight MBBH : 12 grams 142 oZ,) l1"kl X. 
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M88HC : 40 !Jrtlrns( 1.41 07..) rn(l}{ . 

MY88H : 7.9 grams (0.28 od max. 

MY88HC . 20.0 grams (0.70 Ol .) ma)!. . 

Out line Dra wings 

M88H (MJNPAC) 

.,., 
m !f.ll I 

0"" (1 1)< 

- ... .. " 
o II6.'D IR ('!6,a!.t 

- I ffi P\)QS 

1-(~~~--1 
1 , I I 

f- -
OIl.lU$II)hS ~~( ,N 'NCHESII.IIU'",UfIlSi 
•. D 10 U!t UN LESS alit f AWI$.E 5"£( I"UI 

M8BHe (CONNECTORrZEO) 

.... 
l~.-~~~~=*'·· . .. 
nil 'l","'- lcill 
'"~ 

O,,, [N5IQ' ,S ~~l IN It,GoES !U,U", [TUlSI 
• 01 ' U'IUl,~($Son;E~"'$.E'(Clro(0 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



Outline Drawings 
MY88H (VERSAPAC) 

0070'0003 (1780008) -0.00.1 -0 10 
DlA lHRU 

(4) PlACES 

070 
1178, 

rO.015:tO.OOl 
.1. (0.38±O.03) 

T DIAPIN 
(3) PLACES 

DIMENSIONS ARE IN INCHES IMILLIMETERS. 
: .015 (.381 UNLESS OTHERWISE Sl'ECIFIED 

MY88HC (CONNECTORIZED) 

DIMENSIONS ARE IN INCHES IMILLIMETERS. 
: .0151.38. UNLESS OTHERWISE SPECIFIED 

Typical Performance at 25°C* 

Drive Level 

7 -
1/ 

v r- ........ ........ 
8 

/ tR>tL "-... 
";' 9 

~ .... 
~10 
in 
ex: 
w 
> 
~11 ... 

12 

13 

I 

II 

FR" 14.0 GHz 

'I FL a 10.0GHz 
Fl ~4.0 OHz 
PRF' OdBm 

14 15 16 17 18 19 20 21 22 23 24 25 
LO DRIVE POWER· dBm 

Drive Level: The maximum recom· 
mended drive level is +24 dBm, 

ConverSion Loss vs Input Frequency 
Lo @+21 dBm 

6 

~ 7 . 
:3 
g8 
z 
Q 

i:i 9 
~ 
~10 ... 

... ... 

11 

6 

:3 1 
g 
~ 8 
i:i 
w 
~ 9 
Q ... 

,~ 
-tR>tL I 

1/ FI c 1.0 OHz 

1// ~ ...... 1\ ' I'. 
~ r, 

'I ~ \ ~ I" , , .. 
11 , 

~, , , ' t~>tR 
\ 

II' \ .... 
\ , 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
RF FREQUENCY - OHz 

~ ..... ~ 
FI -4.0 OHz 

" '\ l' 'P , , 
\. I~ ~ 

" , ' 
~ f-F ·2.0 OHz 

'ViR 
10 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

RF FR eQUEN CY • GHz 

9~~~--~~~--~-L~~~~ 
2 3 4 5 6 7 8 9 10 11 12 

RF FREQUENCY· OHz 

Conversion Loss vs Input Frequency 
Lo @+21 dBm 

... 
"'CO 

5 

• 6 
~ .... 
~7 
in 
II: 
w 
~8 
8 

1\ 

II r-F\ C 4~0 O~z 
~". ~ - ", I - I 

J f\ 

II ~ 
IJ 

IR>IL 

\ ' .... , 
b\ \ i)' ~ -, 1\ \ \ , , 

~ \ il-j'O iHZ 

95 6 7 8 9 10 1\ 12 13 14 15 16 17 18 
RF FREQUENCY. OHz 

... 5~~~~~~~~~~~~~~ 
"'CO . 
:36~~4-~~~~.~~~~~ 
Q .... 
~7 
in 
II: 

~8~~-+~4-+-~~-+~~+-~~ 
z 
Q 

"'9~~~~~~~~~~~~~~ 
2 3 4 5 

5 
... 
";' 6 

~ .... 
z 7 
Q 

i:i 
~ 8 
z 
8 

9 

\ / \ / 
J J IpfLJ .L 

OUTPUT FROM R PORT 
FI • 2.0 OHz @ 0 dBm f--

\ PLO a +23 dam 
UPCONVERSION 

\[/ ~ -..... I .~ 
\'1 r\ , 

10 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
OUTPUT FREQUENCY· GHz 

Isolation vs Frequency 

10 

~ 20 . 
z 
!: 30 

5 
~40 

f' J , ~ .t ...... 
I~ ~.JI 

V L··-r-
-~ .. .. ~ >"I r ); , 

0# 

so 2 3 4 5 6 7 8 9 10 11 12 13 14 1516 1118 
LO FREQUENCY - GHz 

... 10 
"'CO . 
~ 20 
i= 
S 30 Q 

!!l 

40 

r-JL~t~ :,; tR>fL .... I' .. 

K V "";'; 

r-~ 
RITO, I 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
RF FREQUENCY - OHz 

"Typical performance applies to the MINPAC" model and does not necessarily reflect the 
performance of the VEA$APACS model. 
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Typical Performance at 25°C * (Coot.) 

L-Port VSWR @ + 21 dBm 

1:1 

3.0:1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 18 17 18 

... Jr--

\ 'I 1\ 
~ ~ \ _/ 1\ ........ 

.... 1/ 

1.5:1 
0: 

~ 2.0:1 
:> 

2.5:1 

I-PORT VSWR @ +21 dBm 

~ 1.5:1 

2.0:1 

FI =4.0 6Hz 

LO FREQUENCY - GHz 1:1r-r-r""-r-T-r""-r-T-r-r-,....,-r....,...., 

0: 1.5:1 H-+-Y"rri-t--i::::::Ff ....... ~+:..t-:r:9'-I 
R-Port VSWR Lo @ + 21 dBm ~ . 

2.0.1 H-+-t-H"""""'f--t-~~-+-t-I-+--+--4 

1:1 

2:1 

a: 
~3:1 
:> 

4:1 

I~> L I -
J' '~ 

~ ,1 

lr F,-2.0 GHz 
/, ~ ~ 

1000. 1"..00 ~I 

r .. f( 
to; 

-r''',4.0GHZ 

Characteristics Output Power 
5:1 

4 5 6 7 8 9 10 11 12 13 14 15 16 11 18 
RF FREOUENCY - GHz 

3:1 '-~....L.--1~.L--'-....L.--1-.L-~...J 
8 11 12 13 14 15 16 11 18 

1:1 

2:1 

0: 

ili3:1 
> 

4:1 

5:1 

1:1 

2:1 

0: 

~3:1 
> 

4:1 

RF FREQUENCY - GHz 

F -4.0GHz" 
I~ ~ 

'- ~ - ~' Ii ::--~ 
~. 

~ /' 1\ 
\ FI "2.0 GHz 

.. ' /. ~. 

I f~>~R 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
RF FREQUENCY - GHz 

FI ~ 8.0 GHz-

~ 
fL!.fR 

~~ 

t " " '" ,;/ '';' 

i\ /' , FI "8.0 GHz 

./ -; 
"" .. " 

5:1 2 3 4 5 6 7 8 9 10 11 12 
RF FREQUENCY - GHz 

Harmonics offL R-Port 

fL +.5dBm 
2fL -10 dBm 
3 fL -11.5 dBm 
4 fL -26.7 dBm 
5 fL -24.5dBm 

fL -7.7 dBm 
2fL -19.5 dBm 
3 fL -15.7 dBm 
4fL -2S.5dBm 

fL -9dBm 
2 fL -11.7 dBm 

"Typical performance applies to the MINPAC'· model and does not necessarily reflect the 
performance of the VERSAPAC® model. 

714 

I-Port 

-.7 dBm 
-6.7 dBm 

-12.5 dBm 
-20.5dBm 

-20dBm 

-9.5dBm 
-16dBm 

-20.5dBm 
-34dBm 

-S.7 dBm 
-11.7 dBm 

Test Conditions 

fL = 2 GHz at +20 dBm 

fL = 4.0 GHz at +20 dBm 

fL = S GHz at +20 dBm 
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WJ-M89/ M89C 
WJ-MY89/ MY89C 
TRIPLE-BALANCED (DOUBLE-DOUBLE) 
MIXER 

~~}2T08GHz 
IF 1 T08 GHz 
lO DRIVE +10 dBm (nominal) 

• HERMETICALLY SEALED 
• WIDEBAND IF 1 TO 8 GHz 

Guaranteed Specifications I 

Ch. r .(t~,iSlicl Min.. Typ.2 Mall, Tel ! Condition! 

SSB 1.5 dB 10.0 dB IR '2 10 10 CHl 
Convfnion Lou Il '2 10 18 GHl ,,' 
SSB " 

1lo8GHl 

Nolll Flgur. 
8.0 dB 10.5 dS 'R 10 to 18 GHl 

IL '2 10 18 GHz 

' I '2 10 8 GHz 

lsolallon 

L to R 15 dB 26 dS 'l '2 10 18 GHt 

L to 1 16 dB 32 dB 'L '2 \0 18 GHl 

Con~erlion 

ComJlreuion 1.0 dB fR level '4 dBm 

Third·O,der Input · 14 dBm 'R I • 6.0 GH~ . 'R2 " 6.01 CHI 
'"'''«PI Poin l both a t - 6 dBm 

'L '" 10 CHI III +10 dBm 

.18.5 dam 'RI .. 15.0 GH:, fR2 .. 15.01 GIt/ 

both at - 6 dBm 

IL .. 18 CHI u -t'0 dBm 

NOH:!S . 

, . Mrasured in 11 50-ohm system wi lli nominel LO drive lind downcon...erter application onlv 
un telS olhe,wi,.~ specified. 

2. Typica l values are me3sured at 2SQ C lind are not guaranteed. The v are bU!led on the IIvcrll!ll! 
volue me~lU ttld a t the $pecifi~d condition. 

Absolute Maximum Ratings 
Operating Temperalu re ...... . .................. .. ... _5A

c
C 10 +100

0
C 

Sto rage Temperature ........................... .. .. - G5°C to + 100°C 

Peak Input Power ....... . . ... .. 26 dBm max. at 25°C , 23 dBm max. al 1000e 

Weight Mag: 12 grams (0.42 Ol . I max. 

716 

M89C. AD grams (1.41 oz.) max. 

MY89: 7.0 grams (0.28 oz.) max. 

MY89C. 20.0 grams (0.70 oz.l max. 

Outl ine Drawings 
Mag (MINPACI 

,----j.------", 
r" l 

U '1-=:=,-

I I 

~ 'Q , ,.~ 

OOII'OWI oO·~;'G01I 
ClAn', 
011'1./,.15 

I'NlIl'J: r lJ!UHtJ. 

O' \!Ul510~ .. "t I" IIlWE!; r" ILl .. " rrU" 
• 0'0 I~I UI. Llssowe~"ls~ 5PtclntD 

Magc (CONNECTOR IZED) 

DIM EIlS,Ol<S .. ~[ 'II '~(.H ES " ' Il L I ... nf~$' 
, .D"':M1 U"UUOT~~~,""S[ pre,n(!) 
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Outline Drawings 
MV89 (VERSAPAC) 

0.70 
(1.181 

O.015±lUXI1 

T 
~~OO) 
(3) PlACES 

DIMENSIONS ARE IN INCHES IMILLIMETERS' 
• .015 (.38) UNLESS OTHERWISE SPECIFIED 

MV89C (CONNECTORIZED) 

DIMENSIONS ARE IN INCHES IMILLIMETERS) 
! .015 1.38) UIILESS OTHERWISE SPECIF)ED 

Typical Performance at 25°C * 

Conversion Loss vs. LO Drive Power 

CD 
"C 

~ 8.0 1--++--b,....::;,....,~--t---t----1 
o 
-J 

~ 10.0 1-~'t--l~--t-+--+---+---::-4--::---1 
en a: 
~ 12.0 ~-f-t--+---t----t---;----j 
z 
o FI = 6 GHz 
f.) 14.0 L-L_-'---_-'---_-'---_"--_"----:' 

1 3 5 7 9 11 13 
LO POWER· dBm 

Drive Level: The maximum recommended drive level is 
16 dBm. This upper level has been established by the desire 
to avoid a serious increase in noise figure and a loss of isola· 
tion. Operation at 16 dBm is recommended to achieve best 
two·tone performance and best suppression of the inter· 
modulation products. 

6.0 
FR = 3 GHz r\ .-r-----1----

!g B.O . 
~ 
910.0 
z 
o 
~12.0 
w 
> z 
8 '4.0 

16.0 
o 

..,..... 

-,vtt" 
/' 

1/ I 
1/ \..FR = 11 GHz 

'/ 
FI = 5 GHz II 
FL> FR 

3 579 11 
LO POWER· dBm 

!g 8.0r-~rr---r~~--r--+-~ . 
~ 
910.0 I--HH'.~-+--+---+--~ 
z 
o 
~ 12.0 I----.,H--+--+---+-~-__I 
w 
> 8'4.0 I--I-I-+--t--+---t FI = 5 G Hz 

FL> FR 
16.0 '-----'----'---'--""'"------'-----' 

1 3 5 7 9 11 13 
LO POWER· dBm 

13 

'Typical performance applies to the MINPAC" model and does not necessari~ reflect the 
performance of the VERSAPAC® model. 
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Typical Performance at 25°C· (Coat.) 

Conversion Loss VI. LO Drive Power 

I:D 
'1:1 

m 8.0 I-----'d---t--r--!::r"~---+--+-__I 
c 
-J 

~ 10.0 t--~-f-lf--+-----:+--+--+---I 
c;; 
a: 
~ 12.0 I---JI-J~t--t---f-
z 
c 
(.) 

14.0 L..---I'----'-_--L.._--L..._-'-_-'----J 

o 3 5 7 9 11 13 
LO POWER· dBm 

Conversion Loss vs. Frequency, LO Power @+10 dBm 
I:D 
'1:1 . 
~ 6.0 
-J 

Z 
51 8.0 t-I-~~O,-:I__-f--'''''"'''''_k_-+-'''''=:t_-+___t 
~ ~~-:....-
W 

~ 10.0 L......I_---lL...----lL...-_1..__1..__.L..-_..L.-_..L.-----J 

8 1 2 4 6 8 10 12 14 16 18 
FR FREQUENCY· GHz 

!g 4.0 F F 
• L> R IF = 36Hz ~ 
9 6.0 r-t--t:=~I:::::~t--r_~t-_tT--T-----1 
z 
c 
~ 8.0 f-1-~1:=n~r-P....,.;;:=::.:..:::rlr__..j---F--+____1 
w 
> 
~10.0 ~'____''__L..-_1..__1..__.l...-_..L...-_..L...----I 

(.) 1 2 4 6 8 10 12 14 16 18 
FR FREQUENCY' GHz 

!g 4.0 r-r--,.---~-.---_r__--r--~-"T"""----, . 
~ 
9 6.0 1-:!:I!;:---1f-~-= ..... k---::;*",,~ 
z c __ 

~ 8.0 f7'l1"'oc--f--f--r"'''''""'t-=-t--+--+---; 
w IF = 8 GHz 
> IF = 106Hz 
~10.0 L.....J'__'--_L...-_.L...-_..L...-_..L...-_..L...-_..L...----I 

(.) 1 2 4 6 8 10 12 14 16 18 
FR FREQUENCY-6Hz 

!g 4.0 r=--.:--,.---_r__-_r__-"T"""--,--'"I':"::-=~_, m FL < FR 

9 6.0 t-f-.--;;;:t--t9"'~.r---t---+-:,~".. 
z 
c 
~ 8.0 Ht-~ ...... ~t--t--=~:f.::boo;::;::--r::~-€~, 
w 
> z 8 'O•O'--''---'---.l...--..L...--..L.--....L...--....L...-_....L...._...J 

1 2 4 6 8 10 12 14 16 18 
FR FREQUENCY· 6Hz 

I:D 

":' 4.0 F F 
~ L< R 
c 
-J 6.0 1-+--4-.....,...or"'~---::lI--I__-t---.j-----1 
z 
c 
c;; 
ffi 8.0 
> IF = 76Hz 
~10.0 IF = 9 GHz ~.I--T 
(.) 1 2 4 6 8 10 12 14 

FR FREQUENCY· 6Hz 
16 18 

2 4 6 8 10 12 14 16 18 
FR FREQUENCY-6Hz 

Conversion Loss vs. Frequency and Temperature, LO Power@ +10 dBm 
I:D 
'1:1 

m 5.0 
c 6.0 h;:t---t--""""7":~::::-t---+--+-'"""7'9 
-J 

Z 7.0 '=L~r:=t==r:~t§~~~b~i---l ~ 8.o~ 
ffi 90 IF = 26Hz 
> '0 Fl>Fll~ __ ~ __ --L.. __ ~ __ --L... __ --L...T~O~=-'-10_0_oC~ g10. -
(.) 1 2 4 6 8 10 12 14 16 18 

FR FREQUENCY· 6Hz 

"Typical performance applies to the MINPAC" model and does not necessarily reflect the 
peiformance of the VERSAPAC* model. 

7'8 

- FL <FR +---1---
---FL>FR 

6 8 10 12 
FR FREQUENCY-GHz 

14 
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Typical Performance at 25°C * (Cont.) 

Conversion Loss VI. Frequency and 
Temperature, LO Power @ +10 dBm 
CD 

"f 6.0 r---~-=.-=oIr-:----'----'---r-----=:--",-:-::;::7'1 
~ 
c 
-I 8.0 1-:-:,---I~,.,-t--f-11= z 
c 
en ffi 10.0 L--=-_...!!..JL..----I_---I_---I_--L_--L_---' 

~ 2 8 10 12 14 18 
c 
Co) FR FREQUENCY - GHz 

Up Conversion Loss VS. Output Frequency 
LO Power @+10 dBm 

~ 4.0 ....---,.-"""'T'"--;--.,...---,;-----r--,---r----. 

~ 
g 6~~~~~~~~~~~-+-~-;_~ 
z 
o 
~ 8.01--f---=F-~q--t-____l1-_f--+-="I_~ 
ILl 
~ LSB OUTPUT FIN C 2 GHz (I.PORT) 
oI0~~~-~-~~~~:__"'~--'---~~ 
u 0 2 4 6 8 10 12 14 16 18 

FOUTPUT FREQUENCY 

Isolation VS. Frequency 

LO POWER @+10 dBm 

!g 10 

z 
e20 

~ 
c 
!!! 30 

40 

o 

CD 10 
~ . 
z 
~20 

S 
iJ30 

2 4 6 8 10 12 14 16 18 
FL FREQUENCY· GHz 

F, = 2 GHz I R ·1 ISOLATION 
LO POWER + 10 dBm 

RF POWER -5 dBm 
fL> F,R"\ 

~ r-..... ---
V--

.-' 
./ ~ .. -~ i""" 

Iv r--...... I .... FL f FR 

4 6 8 10 12 14 16 18 
FR FREQUENCY· GHz 

"Typical performance applies 10 Ihe MINPAC'M model and 
does not necessarily reflect the performance of the 
VERSAPAC. model. 

Conversion Loss VS. Input Power and Temperature 

7.0 

~ 8.0 
~ 
9 9.0 
z 
o 
~ 10.0 
w 
> z 
811.0 

12.0 

!!."~--'-":: t=-..... ~.--
........ -.;:::: 

~ "':::::~. 
"-

LO POWER@ +10 dBm -55°e l~ 
,,~ 

UFR =:3GHZ 25°e ~, " 
85°e B7 \~:~:. FL = 8 GHz 
10~e 

-4 -2 02468 
RF INPUT POWER· dBm 

10 

7.0.----.,---.,.---.--L-O.,..P-O-W-ER ..... @-+-,,0 .... d-B-m...., 

'"""=::::f==~=::t=j!-_i=L = 13 GHz ~ 8.0t- FR = 1'8 GHz 
-I 

~ 9.0 -55°e 
en 
~ 10.0 2SOe 
~ 85°e 
'" ,-_~ __ -,-_~ __ -,-__ ~ __ ~10~~~e~ 11.0 

6.0 

CD 7.0 
~ . 
~ 8.0 
-' 
z 
e 9.0 
CI) 
a: 
w 
~10.0 
0 
Co.) 

11.0 

12.0 

-2 0 2 4 6 8 10 12 
RF INPUT POWER· dBm 

---------1---- ... --l/ ~, -- ---- ---. ~ " ....... _ . .......... .:~.--.... 
t7) "-~ LO POWER -55°e ~.,. 

-@+10dBm- 25°C 
I I VI 

....• ~. 
Fn = 13 GHz 85°e '. 

". 
' .. \ .\ I 

~FL = 18 GHz- 10~e 1-1 ' .. , 
\",;~, 

'. 

12 

·2 ·1 o 2 4 6 8 10 12 

CD 
'1:1 

6.0 

7.0 

~ ItO 
c 
-' 
~ 9.0 
en 
a: 
~10.0 
z 
c 
"'11.0 

12.0 
o 

RF INPUT POWER· dBm 

LO POWER@ +13 dBm 
FR =,3 GHz 

" .. 
~ 

........ " .. 
"':'--:::::. ~ 

FL = 8 GHz 
'~::"",.' 

..... " 
t-~ '."" .... '.:, 

"':::- , I\.. 
. -:' '. ,." '.:, 

-55°e ...... , ' ... '.' 

:., " 2SOe .. :, 
"'::-" 

..... 
85°e 
lOIre 

2 4 6 8 10 12 14 
INPUT POWER· dBm 

II 
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Typical Performance at 25°C * (Cont.) 

Conversion Loss vs. Input Power and Temperature (cont.) 

1.0 
ca 
"C 

~ 8.0 
Q 
-' 

~ 9.0 
u.; 
a: 
~10.0 
z 
Q 
Co) 

11.0 
0 2 

L·Port VSWR vs. Frequency 

LO POWER @ +13 dBm 
FR = 186Hz 
FL = 136Hz 

1.0 C;::;r:=+=:::::r::-il-""I---'-I 

a: 
..... 

"" 
~ 3.0 

" ..... 
" " ........ 

i 
: 

4.0 I--+--+~ ......... 

4 6 8 10 12 14 16 18 
FL FREQUENCY - 6Hz 

R·Port VSWR vs. Frequency, LO Power @+10 dBm 

l.O.--------.,..-----.-"""""""T-------r---, 

i 2.0 '.~~h!-d_;__-t=:~~~:_l~:-t > 3.0 t-' 

4.0 '----'---'----'----'----'---'---""""----' 
2 4 

1.0 r-:=-~:-r~~--r--.--_:"'::'..--:_=:_-:----, 
;2.0 
~ 3.0 p~~~'---I-F L > FR?-"'F"ir---'----+---t 

4.0 2 8 10 12 14 18 
FR FREQUENCY -6Hz 

i ~!F H5t+ I I FltR 
4.0 '----'_--'_--'_---1_---1._---1._--..1.._---1 

2 4 6 8 10 12 14 16 18 
FR FREQUENCY - 6Hz 

6.0 r----r---.--;--........--.-----.,r--~ 
LO POWER @+13 dBm 

I==I===*==---k=--I-_FR = 13 GHz 
~1.0 FL =186Hz 

~ 

~ 8.0 f===E~kJ-1'"":J~~-=J 
Q ~rc 
u.; 9.0 I-------i---i---t=--.,~:__--+~_t---I 
a: 
w 
> 
~ 10.0 I-------i------i---t---+---"-~_t---I 
Co) 

11.0 ~---L_--'-_-'-_-'--_-'--~L...;..;.....;;....J 
o 2 4 6 8 10 

RF INPUT POWER - dBm 

i ~~ riEKttiif-t:t:1 
2 4 6 8 10 12 14 16 18 

FR FREQUENCY· GHz 

1.0 
;2.0 
~3.0 

4.0 
2 4 16 18 

16 18 

I IIF:.~+Jc] g 
6 8 10 12 14 16 18 

FR FREQUENCY -GHz 

·Typical performance applies to the MINPAC" model and does not necessarily reflect the 
performance of the VERSAPAC® model. 
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Typical Performance at 25°C * (Cont.) 

I·Port VSWR vs. Frequency. LO Power @ +10 dBm 

1.0 

a: 
~ 1.5 
> 

2.0 
2 4 

4 6 8 10 12 14 16 
FL FREQUENCY· 6Hz 

"Typical performance applies to the MINPAC'· model and 
does not necessarily rellect the performance of the 
VERSAPAC. model. 

18 

CharacterIstic Suppreaion (dB) 

Single Tone Input Input 
1M OdBm -5dBm 

fR fL 

1 X I 0 0 

1 X 2 40.0 42.0 

2 X 2 42.0 49.0 

3 X 2 61.0 68.0 

3 X I 42.0 52.0 

3 X 3 58.0 63.0 

4 X 1 77.0 >80,0 

4 X 3 65.0 79,0 

4 X 4 63.0 >68,0 

5 X I 74.0 >77.0 

5 X 2 72.0 >76.0 

5 X 3 63.0 >75.0 

5 X 4 75.0 >75.0 

1 X 1 0 0 

1 X 3 IB.O lB,O 

1 X 4 46.0 46,0 

1 X 5 35.0 40,0 

2 X 1 43.0 47.0 

2 X 2 44.0 46.0 

2 X 3 42.0 45.0 

2 X 5 41,0 44.0 

3 X 2 60.0 >66.0 

3 X 3 56.0 67.0 

3 X 4 59.0 68.0 

3 X 5 57.0 62.0 

4 X 4 59.0 >67,0 

4 X 5 63,0 >69.0 

1 X 1 0 0 

1 X 2 30.0 30.0 

2 X 3 55.0 59,0 

2 X 4 43.0 48.0 

3 X 5 46.0 55,0 

1 X I 0 0 
2 X I 44.0 49.0 

3 X 2 55.0 65.0 
4 X 2 59.0 74.0 
5 X 3 73.0 >74.0 

Typical Performance at 25° C (continued) 

ataracteristic Output Power 
Harmonics of 'L R·Pon I·Port 

fL -12 dBm -15dBm 

2fL -22dBm -18d8m 

3fL -25dBm -24dBm 

4fL -31 dBm -31 dBm 
5fL -3BdBm -31 dBm 

fL -22dBm -28dBm 

2fL -27dBm -25dBm 

3fL -41dBm 

4 fL -37 dBm 

fL -12dBm 

2fL -30dBm 

fL -24dBm 

2fL -22dBm 

Input 
-10 dBm Ten Conditions 

0 fR " 2 GHz 

42.0 fL D 4.1 GHz at 

54,0 +IOdBm 

>70,0 

62.0 
68,0 

>80,0 

>80,0 

>70,0 

>77.0 

>76.0 

>75.0 

>75.0 

0 fR " 4.1 GHz 

18.0 fL D 2.0 GHz at 

45.0 +10 dBm 

41.0 

52.0 

51.0 

50.0 

44,0 

>68,0 

>67,0 

>70.0 

67.0 

>67.0 

>69.0 

0 fR " 18GHz 

29.0 fL " 10,1 GHz at 

63.0 +10dBm 

52.0 

64.0 

0 fR " 10.1 GHz 

55.0 FL D 18 GHz at 

>68.0 +10dBm 

>76.0 

>74.0 

Test Conditions 

fL " 2 GHz at +10 dBm 

fL D 4.5GHzat+l0dBm 

fL " 9 GHz al +10 dBm 

fL D 4GHzat+IOdBm 

721 
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Typical Performance at 25°C (Cont.) 

LO Po_,.,0clBm InlO L·Po" 

'OUT' 2 10 lB GHz al R·Po" 

~ 
"",,"IGHd 1.0 2.0 3.0 4.0 5.0 

ILIGHI' 
2.0 

3.0 

3.6 

4.0 

4.6 

5.6 

6.0 

8.6 

7.0 

7.5 

8.0 

8.5 

9.0 

10.0 

10.5 

n.o 

11.5 

12.0 

12.6 

13.0 

13.6 

14.0 

14.5 

15.0 

15.5 

18.0 

18.6 

17.0 

17.5 

IB.O 

722 

LSB 
USB 6.60 

LS8 
usa 7.011 

LS8 6.011 
USB 7.09 

LSS 6.21 
USB 7.48 

LSB 6.71 
USB 1.27 

LSB 1.00 
USB 6.71 

LS8 7.89 
usa 8.01 

LS8 7.68 
USB 6.89 

LS8 7.19 
USB 6.39 

LSB 6.68 
USB 5.87 

LS8 5.97 
US8 6.43 

LSB 6.15 
USB 6.53 

LSS 6.18 
USB 6.68 

LSB 6.78 
USB 7.42 

LSB 8.88 
USB 6.98 

xxx 

8.23 

0.87 

8.90 

8.01 
8.31 

8.35 
8.33 

7.69 
6.61 

B.16 
6.52 

7.62 
5.99 

7.10 
8.00 

6.69 
6.22 

6.00 
0.97 

~.75 

0.99 

8.32 
8.95 

8.19 
7.08 

6.92 

8.31 

xxx 

5.83 

5.57 

5.91 

6.50 
6.02 

6.43 
8.20 

7.76 
8.09 

7.68 
8.35 

7.27 
8.64 

8.70 
8.60 

xu 
8.84 

6.91 
8.40 

xxx 
8.84 6.30 

6.27 
6.33 6.62 

5.98 6.37 

xxx 6.43 

6.48 6.47 

6.91 

8.54 

8.12 
8.61 

5.51 
0.53 

7.BI 
8.82 

7.38 
8.90 

6.03 

6.77 

7.02 

6.48 
8.20 

6.79 
6.54 

6.18 8.34 6.81 
6.95 8.03 8.97 

8.11 8.88 8.81 
7.40 8.95 7.30 

5.81 8.08 5.67 
6.34 7.10 7.39 

LS8 6.76 0.33 6.10 0.11 0.54 
USB 7.26 7.72 7.12 7.32 7.64 

LSB 6.62 6.38 6.15 5.84 8.30 
USB 7.50 6.48 1.22 7.39 6.89 

lSB 7.29 6.74 6.34 6.OS 6.41 
USB 7.97 7.07 7.59 7.87 7.00 

lSB 7.30 
usa 6.50 

LS8 7.66 
USB 7.30 

LSB 7.62 
US8 7.39 

LSB 7.89 
usa 7.63 

LS8 6.69 
USB 7.61 

LS8 7.50 
USB 8.18 

8.65 
7.20 

7.41 
7.70 

7.25 
7.29 

7.28 
7.72 

7.41 
7.011 

7.83 
7.30 

6.66 
7.38 

6.89 
7.81 

6.82 
6.94 

7.54 
7.34 

7.22 
7.57 

7.32 
7.52 

6.14 
8.82 

8.68 
7.32 

6.71 
7.61 

7.01 
7.48 

6.10 
7.51 

6.37 
7.53 

6.26 
7.88 

6.64 
8.19 

8.81 6.88 
7.B3 8.51 

7.44 7.14 
8.10 

LS8 7.90 8.62 7.49 7.30 6.86 
US8 7." 7.57 7.89 8.47 

LSB 8.40 7.40 7.83 7.38 7.68 
USB 8.23 7.84 8.05 

LS8 8.51 7.42 6.46 7.48 7.34 
US8 8.79 8.10 8.49 

LSS 8.93 7.64 7.28 7.78 7.54 
USB 0.11 8.35 

LSB 8.27 7.50 7.30 6.47 7.76 
USB 9.49 8.80 

LS8 9.09 7.98 7.71 7.38 7.85 
US8 10.18 

LS8 9.19 7.20 7.48 7.4B 6.73 
USB 

LS8 9.63 7.74 8.21 7.77 7.55 
USB 

LSB 9.62 7.83 7.23 7.59 7.52 
USB .•• 

8.0 

xx. 
6.74 

7.0 

7.29 
7.oJ 

7.01 7.42 
6.65 7.34 

XXIe 7.30 
8.51 7.39 

8.51 ... 
7.OS 7.12 

6.27 1.66 
7.15 7.24 

6.84 
B.84 1.62 

7.35 

7.19 

xxx 

8.37 

8.90 

8.89 

6.75 
6.73 

7.011 

7.29 

7.18 

xxx 

7.33 

8.0 

8.48 
7.95 

9.0 10.0 

7.80 10.02 
8.88 9.78 

7.25 7.76 8.32 
7.43 8.78 9.78 

7.55 xx... 9.53 
7.68 7.48 9.90 

7.48 7.98 9.72 
7.69 7.68 9.68 

... 8.40 9.~5 

0.88 8.02 9.83 

1.BO xxx 9.85 
8.98 8.02 9.81 

7.81 
7.20 

7.OS 
7.29 

8.95 
7.26 

7.72 

7.00 

6.89 

8.45 xx. 
7.76 8.84 

8.74 9.68 
B.21 8.87 

B.88 10.22 
7.38 9.45 

1.12 10.95 
7.40 9.25 

7.73 10.64 
7.97 9.42 

9.32 
7.64 9.99 

8.42 9.50 
7.18 8." ••• B.42 10.51 

8.43 
7.89 7.13 7.18 8.68-

8.15 6.13 
7.01 7.62 7.80 ••• 

8.80 
7.09 

US 
7.68 

6.85 
7.45 

8.57 
7.64 

8.64 
8.13 

6." 
8.88 

6.39 

8.44 

6.96 

8.38 
7.88 

8.34 
8.09 

7.15 
8.08 

6.41 
8.62 

7.33 

6.75 

6.79 

8.45 

6.84 

8.21 

6.89 
8.88 

6.41 

8.71 

7.69 

6.43 

7.38 

8.93 

6.82 

8.48 ... 

7.13 

7.33 7.97 

8.01 8.40 

7.11 8.90 

8.01 9.42 

8.99 6.91 6.89 7.95 8.80 

7.54 7.31 7.39 7.77 9.49 

7.30 7.65 7.46 7.87 0.38 

7.80 7.99 7.39 7.01 9.29 

7.74 7.62 7.90 7.84 0.55 

7.74 7.92 7.83 7.77 9.01 

7.86 8.06 7.53 8.39 0.13 

7.97 7.82 8.00 B.15 9.13 

8.88 7.93 8.09 8.02 9.78 
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WJ-M93/ M93C 
WJ-MY93/ MY93C 
TRIPLE-BALANCED (D()UIIlU:-DIOUBLlE) 
MIXER 

~~ } 2TO 18 GHz 

IF 0.03 TO 4 GHz 
LO DRIVE +10 dBm (nominal) 

• HERMETICALLY SEALED 
• OPL VERS ION AVAILABLE I (See Section 7) 

Guaranteed Specifications 1 

Characte ristics Min. T Vp.2 Max. Test Conditions 

ssa Conversion loss 7.SdB IO.OdS fA 2 · 10GHz 

"d fL 2 . 14GHz 

SSB Noise Figure fl 0.03· 4 GHz 

B.OdS 11.0 dB fA "" IO · t8GHz 
'L6 · 18GHz 
',0.03 · 1\ GHz 

Isol ation 
L \0 A 15dB 29 dB f l 2 . 18GHz 
L to I 16 dB 34 dB f l 2 . 18GHz 

Conve rsion Compression I.OdS f A level " +4 d8m 
' l lcvcl " +10 dBm 

Third-Order Input fRI = 6.0GHz 
Intercept Point fA2 ., 6.01 GHz 

+14 dBm bo th al-6 dBm 

fL : SGHz at 
+10 dBm 

f R I '" 15.0 GHz 
fA2 " 15.01 GHz 

+18 dBm both at -6 dBm 

fL" ISGHz al 
+10 dem 

NOles . 
1. Mea~ured in a 50-ohm Sl's{cm with nominal LO drive and downconver tcr OppUCllllon only 

unl!!U o lhcrwlse specified . 
2 . TVpicol ~,)I ... es are measured al 2SoC and are nOI guaranteed Thev are baso:d oUlne average 

vllue measured al Ihe specit 'l/d condi t io n . 

Absolute Maximum Ratings 
Operating Temperature ..... ......................... _54° C to + l 00°C 

Storage Temperature ............ , ... ' .............. - 6SoC to +100° C 

Peak Input Power ...... . ..... . . 26 dBm max. at 25°C, 23 dBm mal(. at 100°C 

Weight M93 : 12 grains !O.42oz.) maK. 

M93C: 40 grams (\.41 oz.) mal(, 

MY93. 7.9 grams (0 .28 od max. 

MY93C: 20.0 grams (0.70 oz.) max . 

Outline Drawings 

M93 (MINPACl 

nN,o llO' iO~..ollO) .... . """ 
PMtO:Il).BrlAlitl 

O'''[~"$fON$ ioU , .. ' HQ, ES ' '''Ll , .. rUR5oI 
, .0lOloHl UlIl lSS OTI<IRWOS[ ~CJf I UI 

M93C ICONNECTOR IZED l 

Pl!CClJC I ~L .uo \. 

'1 0 6 
ni l 111'" 

'''' ,-
01 .... 0010 
I \lSI"O~1 , 

DIMWlIOtIS ~A( '" INQllS U"LLIIU1U1 51 
• . c,t 1.311' UHLI$S O'HE~WI$E SI'[CtFI(O 

723 
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Outline Drawings 

MY93 (VERSAPAC, 

0.70 
U.781 

O.OIS±O.OOI 
(O.38±il.o3) 
IlIA PIN 
(3) PlACES 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 
1.01& (.38) UNLESS OTHERWISE SPECIFIED 

MY93C (CONNECTORIZEO) 

724 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 
1.015 (.38) UNLESS OTHERWISE SPECIFIED 

Typical Performance at 25DC* 

Drive Level: The maximum recommended drive level is 16 dBm. This upper level 
has been established by the desire to aVOid a serious increase in noise figure and a 
loss of isolation. Operation at 16 dBm is recommended to achieve best two-tone 
performance and best suppression of the intermodulation products. 

Conversion Loss VI. Frequency. LO Power@+10dBm 

~4~r-r.'-L>-'~Rr----r----~--'---~---r---r---' 

g 6.0 t-t-+---,..J;~d.----i--f-::l~~~';"""; 
z ... 
! 6.0 f-f---.f---=F 
~ 
8 
I~L-~ __ L-__ L-__ ~ __ ~ __ ~ __ -L __ -L __ -J 

I 2 4 II 8 10 12 14 16 I. 
FR FREQUENCY - GHI 

m4~r-r----r----~--~--'---~---r---r---' 
'i fL>'R 

H6.0~ __ -+~~~~~~-+ __ ~ __ +-~ ... 
~ 
~8~~~~~~---+-=~~~~4---~~ 
~ z 
8'0~L-~ __ ~ __ L-__ ~ __ ~ __ ~ __ ~ __ _L __ -J 

I 2 4 6 8 10 12 14 16 18 
FR FREQUENCY - GHz 

6~r-r----r----r----~--'---~---r---r---' 
~ 'L>'R 

HUI-f---1-~~-=::"!....:::--II---+:::-+--+--l ... 
z ... 
~'O~~~~~=-+---~~~~4---~--~--~ 
~ 
~ 
UI2~L-~ __ L-__ L-__ ~ __ ~ __ ~ __ ~ _ _L __ -J 

1 2 4 6 8 10 12 14 16 
FR FREQUENCY - GKz 

~4~~--r----~--~-'---~---r---r---' 
I 

gG~~~r-~~~---+~-r--~--1---1 
z ... ! U t-__ t-__ I-

~ ... 
u 

10~ L-__ ~ __ L-__ ~ __ ~ __ ~ __ ~ __ _L __ ....J 

2 4 I 8 10 12 14 II 18 

FR FREQUENCY - GHI 

.4~~--r---~--~--~--~--~---r--, ... 
I 

g8~t---~~~~~~--__ ~ __ ~ __ ;-~ 
z ... 
;; 
ffi a~~ __ ~~~ __ +-__ +--=~~~~~~~ 
~ 
8 10.0 L-__ L-__ L-__ ~ __ ~ __ ~ __ ~ __ _L_--' 

.. 6.0 ... 
I 

Hen ... 
z ... 
~ 10.0 
z 
8 ,2.0 

2 

'L <fR 

2 4 

I 8 10 12 14 18 18 
FR FREQUENCY - GHz 

Ir 1~.5.0G~Z 
-~ t'-~ 

~ ~ f 

IF(6.oG"j"i " 6 10 12 14 18 

FR FREQUENCY - GHI 

I. 

'Typical performance applies to the MINPAC'" model and does not necessarily reflect the 
performance of the VEASAPAC® model. 
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Typical Performance at 25°C 

Isolation vs. Frequency, LO Power@+10dam 

10 

'320 
I 

L·R-

~ 30 I'" ~ 
...c::::!l , ,-... ') fY ~ / , 

' ... ~ j- ---.. _ ..... 
~ , 

L·I J 

S 
o 
!:!! 40 

50 
2 4 6 8 10 12 14 IS 

FL FREQUENCY - GHz 

R·Port VSWR V5. Frequency, LO Power@ +10 dam 

1.0 

a: 2.0 'L>IR 

~ 

.... .-..1... ...... 

#' 
l.;-IF = 0.03 GHz -d.. . .-... 

" 
...... 

18 

..... 
~ 3.0 

4.0 
.~ I=t' 

~IF "OfOGHZ J 
t- IF " If GHz -

2 4 

1.0 

~ 2.0 
3.0 ~ 

4.0 ~ ~ 
2 4 

4 

6 8 10 12 14 
FR FREQUENCY - GHz 

FR FREQUENCY - GHz 

_I , I-IF = 6.0 GHz 

~I I~ r-I 

6 

6 

IF" 5.0 GHz ...../ 

8 10 12 

FR FREQUENCY - GHz 

12 
FR FREQUENCY - GHz 

I 
14 

14 

16 18 

IL>IR 

16 18 

16 18 

-.J::.... 
1.0 

i 2.0 
'L <IR ~ __ •• ~ ••••• ~ "3.0 GHZ-"l .-.. ~ 

> 3.0 

4.0 

~\.. .11 -""'C I 
~,- "~I~ "4.0 G~z "- IF =2.0 GHz 

2 4 6 8 10 12 14 16 

FR FREQUENCY - GHz 

l.or.-~.---'----.---.---'----r---.---, 'L <IR 
~2.o~~~r-~~~II~F7~~ 
~3.or---+_--~~~--~~~~~~~~~~ 
4.o~ __ ~ __ ~~~ __ ~ __ ~~ __ ~ __ ~ __ ~ 

2 4 6 8 10 12 14 16 18 
FR FREQUENCY - GHz 

18 

L·Port VSWR vs. Frequency 

2 4 6 8 10 12 14 16 18 

FL FREQUENCY - GHz 

I·Port VSWR vs. Frequency, LO Power@+10dam 

... 
1~~--~r-+-~~~~~~~~~--~~ 

~ 
2.0 r---+---_+--~~--+_--_+----t_--+:.;;_~ 

2.5 '--__ -'-__ ......... ____ '-__ -'-__ ....... ____ '--__ ....... __ --' 

2 4 6 8 10 12 14 16 18 

FL FREQUENCY - GHz 

1.0,..----;----,----r---,..---,-:-=--:-::-=:---;-----, 

........... 

2~'--__ -'-__ ......... ____ '-__ -'-__ ......... ____ '--__ -'-__ __' 

2 4 6 8 10 12 14 18 

FL FREQUENCY - GHz 

1.0 
IrIF" 5.0 GHz 

1.5 -- j.~ 

~ 
~ 0 -cC-V "' ............ .-.'. ~ 

2.0 '-, ~ .... --...... .-. 
IF =61GHZ 

2.5 
2 4 6 8 10 12 14 16 18 

FL FREQUENCY - GHz 

'Typical performance applies to the MINPAC"' model and does not necessarily reflect the 
performance 01 the VERSAPAC® model. 
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WJ-M133-1('/ 
M133C-1(' 

IMAGE REJECT MIXER 

~~} 6.0 TO 18.0 GHz 

IF 4 TO 500 MHz 
LO DRIVE +10 dBm (nominal) 

• HERMETICALLY SEALED 
• OCTAVE BANOWIDTH IF's' 
• INTEGRATED MOUNTING HOLES 
• AVAILABLE WITH FIELD REPLACEABLE 

CONN ECTORS 
Guaranteed Specifications2 

Characteristics Min. Typ.3 Max. 

SSB Conversion Loss 8.0d8 9.0 dB 
,"d 

SSB No ise Figure 

8 .5d8 9.5dB 

Image Rejection4 15 dB 20 d8 

holation 

L 10 R 20 dB 30 dB 

L to I 20 dB 35 dB 

Notes: 

Test Conditions 

'R6 to 15GHz 
f L 6 to 15 GHz 
f l 4 to 500 MHz 

'R6 to IBGHz 
'L 6 to 18GHz 
' 14 to 500 MHz 

i R 6to8GHz 
IL 6 tolSG Hz 
i l 4 to 500 MHz 

'l6 to 18GHz 

' L 6 to 18GHz 

1. Dlmole frequancy band des ired bV rcplacinn "X" with the approprlote dOih number. Options 
10-20 (-1 ) , 20-40_1 .. 2), 40-80 1-31, BO-I60 I-4J, 100-200 (-51. \60-3201-6) MHz IF'$ are 
Bynilobte. Other widebond IF'$ are !lVailable from <I to SOD MH"/;. 

2. Measured In 0 50-ohm ~y ~t em wilh nomina l LO drive and dowllconvllrtllf Ilpplication onlV vn· 

Icss otherwise soecified. 
J. Tvpicol values are meosvred al 2SoC lind lire not guaran teed. They are bilsed on Ihe average 

va lue measured a t the specif ied condit ion. 
4. Grealer image (ejection moy be Obtained bv se lection. 
5. Thll IWO each 50-ohm terminations ore not supplied. 

Absolute Maximum Ratings 
Operating Temperature ....... . . . . .... ' " . .. . _54° C 10 4-100o e 

St T , t . . .. _6"-°C to + l OOoe orage emp ra ur . .. .. . . . . . . . . . . • • • . " 
Peak Input Power ..... . ..... •.••• •. ••. . .. .• • . .... .. . +17 d Bm max . 

Peak Input Current at 25° C . . . . , . . • • • . . . . . . . . • . . . ...... . 50 friA DC 

Weight 

726 

M133-" X" ; 50 grilms{1 .76oz.l max. 

M l 33C-"X": 60 !]rams (2.11 oz.) max. 

Schematic Diagram 

Port Functions 

t 
10 I~ 

IL > IR 
_ cllunsI./lIf 

' •. 1. . II 
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Outline Drawings 

M133-" X" 

0"" 
(1VO) 

02'" .:oj 

"" 1§}M" (57Z)- (1Z-IS) 
REF "'. 

, 

DI"WUOHS"n( IU ,tlCtl,S IM' ll IM(T[ R$1 
, O'S 1.):8 1 UHllSS01"E ~W'SESf[CIF'~D 

M133C-" X" 

I '-----mUl REf'l..ACF.ASlE r-048) nf cor,'~lfCl0A 
02.19! f£r.lflLE SMA JACK 

- REf 15) I'\..,",CES 

~'''r''5'OHS . "l IN '''CHU ' '' 'LL' '' £1f''5l 
' ,(liS I.JIII UNLESS OThUwtSE &ore" '(0 

Typical Performance at 2SQ C 

Conversion l oss YS. Frequency 
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WJ-M333/M333C 
QUADRATURE IF MIXER 

~~} 6.0 TO 18.0 GHz 

IF DC TO 500 MHz 
lO DRIVE +10 dBm (nominal) 

• HERMETICALLY SEALED 

• INTEGRATED MOUNTING HOLES 

• AVA ILABLE WITH FIELD REPLACEABLE 
CONN ECTO RS 

1 
Guaranteed Specifications 

Characteristics Min. Typ.2 

SSB Conversion Loss 8,0 dB 
,nd 

SSB Noise Figure 

8.5 dB 

Imagl! Rejection 15dB 20dB 

Isolation 

L 10 R 20 dB 30dB 

L to I 20dB 35dB 

NOles. 

Max. 

9,0 dB 

9.5 dB 

Test Conditions 

'R 6 1015G Hz 
fL 610 15GHz 
I] DC to 500 MHz 

'R6 to lSGHz 
f L 6 10 1B GHz 
fl OC 10 500 MHz 

fR 6 10BGHz 
fL 61018GHz 
f I DCt0500 MHz 

fL Gte 18GHz 

'L 610 18GHz 

1. Measured in a 50-ohm SY~lem with nominal LO drive Dnd downeonve"e, applicetion only un· 
less olher."isl! speclfled. Applie$ only lor IF recombination errol'$ of ±O.4 dB In IImpl itl.lde 
mmeh and ±:i! dB degrees in QUlldrll\Ure phasing. The I·Port frequ ency rarlge extends to DC 
lor phase detectiol1 pul5e modulal ion. Of allenu~tor apptlcatiol15. I,POft VSWR degroo~ from 
II SO-ohm SYSlem III tow IF frequencies. 

2. Tvpic;!! vatues am mca~umd 01 25°C (IIld afe 1101 guaran teed. They ore based 0" the IIl1er<lge 
IIl1tue measured at the specif ied co"dilio". 

Absolute Maximum Ratings 
Operating Temperature . . .... .... ..... .. •. .. .. • ~ .... . ~54°C lO +100

Q

C 

Storage Temperature .... . .......... .. •.. .. ..•• ... .. -65
Q

C to +lOO°C 

Peak Input Power .. ......• •... ..... •. ........ +17 dBrn max. 
Peak Input Current at 25° C . .... ....• • .. . . .. .• • • ... ..... .. 50 rnA DC 

Weight 

728 

M333. 50 grams (1.76 oz.l max. 

M333C: 60 grams (2 .11 oz.l max. 

Schematic Diagram 

Port Functions 

!'II-ISE IttAHO/I5 HIPS fOR If OUr'U1S 

\ " 
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Outline Drawings 

M333 

O,MWStON$ AR E IN mDI (S 1""LL "~[lf RSI 
• ,O,~ I .181 UNl HS OT)j E~W'SE S1EC'f'~0 

M333C 

01).1 ["$'",",5 A~E I ~ '''0<[5 ""lll' ''nE~SI 
, 111!I_ltl UIII.ISSQ1 I<ll>W\S( YECI'IEO 

Typical Performance at 25°C 

Conversio n Loss vs. Froq uency 
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WJ-MZ5010/ 
MZ5010C 

TRIPLE BALANCED (DOUBLE.DOUBLE) 
MIXER 

~~} 2.0 TO 26.0 GHz 

IF 1.0 TO 15.0 GHz 
LO DRIVE +10 dBm (nominal) 

• HER METICA LLY SEAL ED 
• WIDEBAND 

Specifications I 

Characteristics Min. Typ. 2 

SSB Co nversion Loss 7.5d8 
"d 

sse Noise Figure 

8.5 dB 

10.5dB 

Isolat ion 

L-R 18 dB 

15dB 

L-I ,7 dB 
12dB 

Conversion 
Compression 

Third-Order 

Input Intercept 15.0 dBm 

Notas: 

Ma x. Test Conditions 

9.5dB f R 3-18GHz 

fL 3.5- 18 GHz 
f14-12GHz 

IO.5dS fA 2.5-26 GHt 
f L 2.5-24 GHz 
f[ 4-12 GHz 

1-15f L > fR 

13.0d8 fA 2-26GHz 
fL 2-26 GHz 
111-12 GHz 

1-15fL >fR 

f L 4--26 GHz 

i L 2-24 GHz 
fL 4-26GHz 
f L 2-4 GHz 

1.0 dB fA Level +5 dBm 
fL Level + 1OdBm 

1. M easured in II 5O-ohrn sy sl em wi th nominal LO drive and downconvcrtcr app ! iC~ l ion OIlIV un · 
less o therwise specified. 

2. T ypical v~ l u es Dre measured at 2SoC and a re no t guanlnteed. They arc .,..sed on \he tlveralle 
vo lue m ea sured 0\ tl'lll ipecified condit ion. 

Absolute Maximum Ratings 
Operating Temperature. . . . . . . . . . ................. -S4Q C \0 +100°C 

Storage Temperature. ...... ,. . . . • ...... . -6S
Q e lo+ l00

Q

C 

Peak Input Power .. ... . . .. . . +26 dBIlI max. at 25"e. +22 dBm max. al 100"e 

Weight MZ50IO 6grarns (0.22 0%.) mal(, 
MZ5010e 12 grams (OA3oz.l max. 

730 

Outline Drawings 

MZ5010 
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Typical Pe rformance at 25°C 

Conversion loss vs. Frequency 
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WJ-MZ5210/ 
MZ5210C 

TRIPLE-BALANCED (DOUBLE-DOUBLE) 
MIXER 
~~} 2.0 TO 24.0 GHz 

IF 0.1 TO 5.0 GHz 
lO DRIVE +10 dUm (nominal) 

• MINIATURE PACKAGE 
• HERMETICALLY SEALED 
• BROADBAND 
• INTEGRATED MOUNTING HOLES 
• A VAILAB LE WITH FI ELD REPLACEABLE CONNECTORS 
Guaranteed Specifications I 

Characteristics Min. Typ.2 Max, Test Condi tions 

SSB Co nversion l oss B.OdS 1O.5dB :~ } 3- 18 GHz ,," 
SSB Noise Figure f l 0.1-2.0 GHz 

8.5 dB 11.0 dB 
fR } 3-1BGH7. 
'L 
i , O. I -5.0GHz 

10.0 dB 12.0d8 
fR } 2-24 GHz 
'L 
:10.1-5.0 GHz 

Iso lation 

L-R 12dB 15 dB 'L 2-4 GHz 
15dB 25 dB 'L 4-24G Hz 

L - I 17 dB 25dB 'L 2-24 GHz 

Notl!$: 
I . Measu red in a SO-ohm SY$lem wi th nominal l O drive lind downconverle. application onlv un· 

less othorwis.e speci fitld. 
2. Typical values are me3S1.1 . ed al 25°C and are not guaranli!ed. They Drl! based on the ave'il!Il! 

Ylll",!! measu red lit the specified cOl'ldi lion. 

Absolute Maximum Ratings 
Operating Temperature .. .... ..... .. ... ...... ... . .... -54~C 10 + 100°C 
Storage Temperature ... . ............... . . ... . ...... -G5°C lo+IOO°C 
Peak Input Power .... . ....... +26 dBrn max. at 2SoC, +22 dBm max. at 100°C 

Weight 

732 

MZ5210 6 grams (0.22 01.1 max. 
MZ5210C 12 grams (0 ."1 3 oz,) max. 

Outline Drawings 

MZ521 0 

D''''[I.SIO'it A.H ". ".OU:5 iY' l llYrT IllS 
•. o,~, XI U" lI SS OT"l IlWOSI 9l'e' ''IO 

MZ5210C 

1- oio 
C~ H I 
( IJ 2I , 
'- I 

JI 
Uli'S :J 
(~51 

1lliVl:15 

, "., 
- (lIZ! , .... " 

"" ""A . .. 
r-r,f.*fJ==~[" " ... 

tnl) 

D}: _ ~~ _ 

;'LI C@,~~ oL 
." ,J, "t~tE5 

D'~'W5'O IlS "~I '" 'N~"tS ,U' LL' M[ I [P~t 
, O'~I '" UNlESSOl+<[A""s[ Sl'tc,n tD 
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WJ-MZ6310/ 
MZ6310C 

DOUBLE-BALANCED MIXER 
lO 2.5 TO 7.0 GHz 
RF 2.5 TO 5.5 GHz 
IF DC TO 1.5 GHz 
lO DRIVE +10 dBm (nominal) 

• MIN IATURE PACKAGE 
• INTEGRATED MO UNTING HOLES 
• AVAILABLE WITH FIELD REP LACEABLE 

CONNECTORS 
• HERMETICALLY SEA LED 

Guaranteed Specifications 1 

Characterist ics Min. Typ.2 Max. Test Conditions 

sse Conversion Loss 6.0 dB 7,5 dB fA 3.0 to 5.5 GHz 

"d fl 2.5 to 7.0 GHz 
sse Noise Figure i r DC to 1.5GHz 

7.0(.18 9,0 dB fR 2.5 to 3.0 GHz 
f L 2.5 to 4.5 GHz 
It DC to 1.5GHz 

Isolation 

L - R 20dS 28 dB fL 2.5 to 4.0 GHz 
30 ciS 45 d8 fL tI.O!o 7.0GHz 

L- I 12dB ladS f L 2.5 to 3.5 GHz 
22 d B 35d8 fL 3.5 to 7.0 GH7. 

Conversion 1.0 dB fA level +3 dBm 
Compression 

Third -Order +15d8m fRI 4.00 GH z. fR2 4.0 1 GHz 
both a l - lO dBm 

Intercept Point f L 2.8GHza t+lO dBm 

Notes. 
1. Measured in a SO-ohm svncm with nominal LO drive and dowconverter applica tion only un· 

less otherwise specified. The I·Port freq uency range ~xltlnds 10 DC for phase delec tion pulse 
modulation, or allonUDlor applica tion. I·Pon VSWR degrades from 8 50·ohm synem al low 
IF frequencies. 

2 . Typlcnl volues are mellsu red II I 2ScC and Me nOI guarontecd. They are biJsad on the aver8!lO 
volue measured II I Ihe specified condilion. 

Absolute Maximum Ratings 
Operating Temperature . .. . . .. .. . . .. . . .... 5-1°C to+ l00°C 

Storage Temperature . ... . . ... .. .. . .. .. . . .. . 65°C to +100
co
C 

Peak In put Power ...... . . . . . .23 dBm max. at 25°C. 20 d Bm max. at 25°C 

We ight 

734 

MZ6310 

MZ63 10C: 

4.5 grams (0 .1 6 od max. 

11 grams (0.39 oz .) max. 

Outline Drawings 

MZ6310 

"" L.r- -i6.1) 

OlrJU' S'01lS ~ q~ III jj~CIIlS' Ml ll '''' I' u nSI 
, .0 15 1.lIII u r"~ss 0 1 HEAWISE ~PECI" ~I) 

MZ6310C 

O,"U'5, tms AA[ IN ";CULS ""~~, ,,~T[MSI 
• Q'$I.lIII \l NlESSOTH ERIYJst5Puaf.(O 
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Typical Pedormance at 25°C 

Conversion Loss vs. Frequency 

• f; 50llJ!: -- I • , f". ft efR~ 
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· , 
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Conversion Loss vs. Frequency 
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Ii 
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Conversion Loss VI. Frequency 
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Isolation VI. LO Frequency 
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WJ-MZ7407/MZ7407C 
DOUBLE-BALANCED MIXER 
LO 
RF 

4 TO 18GH. 
6TO 18GH. 

IF DC TO 3000 MH. 
LO DRIVE +7 dBm (nominal) 

• HERMETICALLY SEALED 
• SUPER COMPACT PACKAGE 
• AVAILABLE WITH FIELD REPLACEABLE 

CONNECTORS 

Guaranteed Specifications I 

Cha racteristics Min. Typ.2 Max. Test Conditions 

SSB Conversion Loss 6.0dS a.OdS fR ",7tol5GHt 
,"d i L '" 610 13.5 GHz 

SSB Noise Figu re I, "" 30 to 1000 MHz 

7.0dS 9.OdS fR '" 6 to 18 GHz 

\ =4 to 18GHz 
,,'" 30 to 3000 MHz 

Isolation 
L to R 23dB 36dB fL '" 3.5 to 16GHz 

17 dB 32dB fL'" 16 to taGHz 
L to I 23d8 35dB fL =510 15GHz 

15dB 25dB 'L =4 to 18GHz 

Conversion Compression 1.0 dB fA Level +3 dBm 

Third-Order fAI = 13.00 GHz 

Input Intercept +10 dBm fR2 = 13.01 GHz 
both at -10 darn 

f
L

=14GHz 

Notes : 
1. Meas" red in a 50·ohm system with nominal LO drlvlI und dowlltonVllner application only. 

un le~s olherwi~e specifi ed. Th~ I·Porl heq<lency rMge eXlend~ 10 DC for phll5/l detection, 
pulse modulation, or altenuator applications. I·Port VSWA degrDdes Itom' a SO'ohm syuem al 
low IF frequencies. 

2. Typical voh.ms ar~ measured III 25=C arId ore no t guoronleed. ThllV are based on the overaall 

value measured al the ~peci fi ed conditiOI1. 

Absolute Maximum Ratings 
Operating Temperature .. 

Storage Temperature .... . 

... _54°C 10 + 100°C 
. ..... _65°C to +100oC 

Peak Input Power . . . . . . . . . .... , ... • ......... 23 dBrn max. al 25°C 

Peak Input Current at 25"C. . . . . . . . . . . . . ...... ...... 100 rnA DC 

Weight MZ7407: 4.5 grams (0.16 oz. ) max. 

MZ7407C : 11 grams (O.39 oz,) max. 
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Outline Drawings 

MZ7407 

OI"E"liIOtlS ... ,~ ," ,"D,ES IUILLI"H(R$I 
• • 0 1S!.lIIt "muss OTHERWISE Sl'lClflW 

MZ7407C 

"'"'" lABEL MEA 

.'" ,---.d.":"':,.,..j,d-;:;b<b==~r (1 '1 

Dt!(! I O~ 

I 14.8) -l·'1 J 
n:l'Jl ." ... ~ - 1= ti~§]lE CHI ~' -- I 

' 01\ a-, 
IlI "-'"CES 

OIUlNS'OllSAU I tl I N~H[$ I""LLIU£l[~ SI 
, .(lIS I It' UH LlSSOtH(IIWISE snClf lf O 
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Typical Performance at 25°C 

Typical Two·Tone Intermodulation 
Performa nce 

Typical Two ·Tont) Intermodlllation Per· 
formance: 

fl .: 1000 MH z, fRl .. 13 ,00 GHz 

iA2'" 13.0 1 GHz, fA at - 10 dBm 

fL = 14 GHz al +10 dBm 

Vertical sC<lJe :0 10 dB/cm 
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WJ-MZ7410/ MZ7410C 
DOUBLE-BALANCED MIXER 
LO 
RF 

4T0186Hz 
6TO 186Hz 

IF DC TO 3000 MHz 
LO DRIVE +10 dBm (nom;nal) 

• HERMETICALLY SEALE D 
• SUPER COMPACT PACKAGE 
• AVAI LABLE WITH FIELD REP LACEABLE 

CONNECTORS 

Guaranteed Specifications 1 

Characteristics Min. Typ.2 Max. 

sse Conversion Loss G.OdS a,o dB 

"d 
sse Noise Figure 

7.0 dB 9.OdS 

Isolation 

L \ 0 R 23d8 36 dB 
la dS 32 dB 

L \0 I 20 dB 35 dB 

Conversion Compression i O·dB 

Third-O rder +14 dBm 
Input Intercept 

NOlllS . 

Test Conditions 

fA = 6 to 15GHz 
fL =4to 16GHl 
' I :: 30 10 3000 MH z 

iR'" 15 to 18 GHz 
fL = 16to 18 GHz 
II :: 30 to 3000 MHz 

fL =41014GHz 

fL = 14to18GHz 

fL ", 4to l SGHz 

fR Level +4 dBm 

'A I" 13.DOGHz. 
fR 2 = 13.01 GHz 
both at -6 dBm 

fL= 14G Hl 

\. Mcasurod In (I 50-ohm system with nominal LO drive and downconvcrter appl ication onl\" 
unlen otherwise sp~c1ficd . The I·Port frequency t~nge oxumds to DC for phase detec tion, 
puhe modulation, or lI lIBnuatO' app lica tions, I·Porl VSWR degrades from II 50'ohm svstcm at 
low I F frequencies. 

2. Tvpical values are measured at 2S"C and a,e not guaranteed . Thev afe based on the a~ofa!le 
value measured at the specil!ed condi tion. 

Absolute Maximum Ratings 
Operating Temperature .. . . .... . ..... ..... •• ... . . . ... -54" C to +100" C 

Storage Temperature ....... . ........ . . ...• .... ..... - 65" C to +100
o
C 

Peak Input Power .... .....• • • ... . .. . •.... .. 23 dBm max . a l 25°C 

Peak Input Current at 25°C ... .. ... ......... , , ' .... , ... , .. 100 IllA DC 

Weight WJ·MZ741O: 4.5 grams {0.16 oz.l max. 

WJ·MZ7410C: ,11 grams (0.39 oz,) max. 
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Outline Dra wings 

MZ7410 

DI M£Ns,,:ms "'I~ IN IHCH Uo IMILLIMnUSI 
,.111 5 (.:!II) UNLESS OTHE ~WISe 9!CJ~ ltD 

MZ7410C 

DIIAEN510 NS ~ ~fi IN INC"U (O,IILL".(l EM~I 
, .Q\~ 1311 UNUSSOl il ERWIS[ 9(Clf 1W 
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Typical Performance at 25°C 

Typical Two-Tone Intermodulation 

Performance 

Typical Two· Tone Intermodularion 
Performance: 

'I = 1000 MH.l , fA l '" 13.00 GHz 
fA2 :- 13.01 GHz, fA at -6 dBm 
'L" 14 GHz at +10 dBm 
Vertical Sca le " 10 dB/em 

739 
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WJ-MZ7420/ 
MZ7420C 

DOUBLE-BALANCED MIXER 
lO 
RF 

5TO 18 GHz 
6TO 18GHz 

IF DC TO 3000 MHz 
lO DRIVE +20 <IBm (nominal) 

• HERMETICALLY SEALED 
• SUPER COMPACT PACKAGE 
• AVAILAB LE WITH FIELD REPLACEABLE 

CONNECTORS 

Guaranteed Specifications 1 

Characteriults Min. T Vp.2 M D)/; . 

SSB Conversion lon 6.5 dB B.O dS 

,,' 
SSB Noise Figure 

7.0 dS B.5dB 

7.Sde 9.5 dB 

8.5 dB IO.OdS 

110lation 

l - R 23 dB 35 dtJ 
ISdS 30fl3 

l- I 23dB 35dB 
17dB 27 dB 

Conwenion Compress ion 1.0d8 

Third ·Order 
Inpu t Inte rcept 

+21 dBm 

No,es: 

Te!1 Condi tions 

fR .. 7-1 5GHl 
fL = 6- 1SGHl 
'I " 30- 1000 MHl 

fA " 6- 16GH7, 
fl "S-lBGHz 
f I " 30-2000 MHz 

fA .. 6-16 GHt. 
fL "S-16G1·b 
I," 30-3000 MHl 

fA "' 16-18GHz 
fL '" i3-10GHl. 
f I .. 30-3000 MHl 

fL " a-14GH? 
f L " 14- 18 GHz 

'L " 9~ l aGH7 
i
l 

.. !J-9 GHI 

PFR - +1 5dBm; 
n o .. +20 dSm 

fR, " ' 3.Q()GHl 
fRZ " 13,0 1 GH? 

both il l -6 dBm 
'L " l,t .OGHl 

at +20 dBm 

1. Measured [n a 50·ohm sySlem wilh /lominal LO drive and do.vconvnrLer opplicatlon only un· 
less Olnerwise specified. The I·Porl frequency range ex tend5 10 DC for phase delec.lon puis!! 
modulation. or al1enUDlo r appl iCl,lt lon, I·Port VSWR degrildes from 11 50·ohm synem 3t 101'1 
IF frequencies. 

2. Typical va lues are meosured at 25°C and ore nOI lIuorunteed. They ure billed on Ihe a ~e(age 
vu lue .neosvrcd at 'ho specified condition. 

Absolute Maximum Ratings 
Operat ing Temperature ..... . ..... _ ...... . ........ . .. _54°C 10 +100°C 
Storage Temperature. . . . . . .. _ .. _65°C 10 + 100°C 

Pea k Input Power . . ........ . 24.7 dBm max. at 25°C, 20.8 dBrn max . at 100°C 

Weight 

740 

MZ7420: 4.5 grams (0.16 oz.) max. 

MZ7420C; 11 grams (0.39 oz.) max. 

Outline D ra\\lings 

MZ7420 

O'LlWS LOIIS AU 1" ''lD .tS(r.llll ILlI ' ( PSI 
, OIS I lSI UIILUS O'''EwmSE Sl'£ClrI [O 

MZ7420C 

, 
RfIXll.·ilCIOfI .........i 
51.11. J,:O( lllJ,1>\!.£I 
~"""S 

P 'M["SIPNSI\A[ '" If;WfSI" "C~''''~H~51 
• 01ti l.lIt U''' £ZQ U«Rw,nsr' :''' llIl 
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WJ-MZ8810/ 
MZ8810C 

TRIPLE-BALANCED (DOUBLE-DOUBLE) 
MIXER 

~}2TOISGHz 
IF 1 TOSGHz 
LO DRIVE +10 <IBm (nominal) 

• MIN IATURE PACKAG E 
• INTEGRATED MOUNTI NG HOLES 
• AVAILABLE WITH FIELD REPLACEABLE CONNECTORS 
• HERMETICA LLY SEALED 

Guaranteed Specifications I 

Characterist ics Min. Typ.2 

SSB Conversion l oss 

" d 
SSB Noise Figu re 

7.5 dB 

Isolation 
L - R 15d8 25dB 

L -1 16d8 28 dB 

Conversion 
Compression 

Third·Order +15 dBm 
In put Intercept 

+13dBm 

NOI!1 . 

Max. Test Conditions 

9,0 dB fR 31010GHz 
fL 2to15GHz 
',1 to5GHz 

11 ,0 dB 'A210 18 GHz 
f L 2 10 18GHz 
I

J 
l toBGHz 

f L 2to 18GHz 

'L2to 18 GHz 

1.0 dB f A Level +6 dBm 

tRI 3.00 GHz. fA2 3.01 GHI. 
both at -10 dBm 

fl 5.0 GHz til +10 dBm 

fAI 17.99 GHz. 'AI 18.00 GH z 
both at · 10 dB m 

fL 14GHzat+lOdBm 

1. Meuured In II 50-ohm !ynem wl lh nominol LO drive and downcon\lerUIr application only 
unlo'S otherwha specif ied . 

2. Tvplcal va lu!! ' oro moasured 01 2SoC ono ur\! not ouaranteco. They are IJD luti on thu overilOIl 
va lue measured at the §.pl'cifled condition. 

Abs olute. Maximum Ratings 
Operating Temperature .... .. , . , , . , , , , , , , , . , , ....... _54°C to +l 00°C 
Storage Temperature . . ...................... ... ... _65°C to +l 00°C 
Peak Input Power . . ........... 26 dBm max. a1 2SoC. 23 dBm max. a t 100°C 

Weight MZ8S10 ' 4.5 grams 10. 16 oz.J mal(, 
MZBB10C: 11 grams (0.39 oz.) max. 
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Outline Drawings 

MZ881 0 

o,un<IIOt;$ "~f !II '!ICH(S 1" ' l l''''lI(R!1 
, 0 ,.,)11 U~ l(MOh'£"WlU VEe",UI 

MZ8810C 

RF 1XIt.':(CTOII 
SMA J:.O( IFU'..tU) 
~,""B 

a I!II -l 0""' I-

0051~I,l'Ilj 
CIA IIlIiU 
~OS:IW(lI!O!.E 

"''''''' 
f.I ,~ -1 (1111 -

:c!~"l'''""", -'--~.1 (jl:l - T .,. 
·'1 ~ vas 

oa't~5.I01.'5 Uf'~ IIlQ.E$IYllWHrUSf 
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Typical Performance at 25°C 

Conversion Loss va. LO Power 

, FL: 8GHz~ 

!3 . 
= S 
~I 

~I 
8 1 

8 

i 
j 

" I" 

'II 

• 1.0 

7" 
k?- ,--- ~-- --- ---1---. , 

f\.-FL: 14 GH1 

FR: II GHz 

6 8 10 12 14 16 
LO POWER - dim 

Conversion Loss vs. Frequency 
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-
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FR FREOWCY - GHz 
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Conversion Loss vs. Frequency 

4 

5 

!3 6 • 
§ 

I, 9 

... 
~ 

I 
I 

I 

'-2 

4 

5 

6 

I 

· = S 
7 " 

~ 8 

E 9 
:0-

81 0 

I , 
'-2 

!3 6 
• 
§ 

I 
8 1 

7 ..... 
L' 

FLcFR, IF: 5.0 GHz ,,-
...... ........ 

~ - -.. rr .. - \.. 

FL>FRJ 

8 10 12 14 16 18 
FR FREQUENCY - GHz 

FL c FR" IF = 6.0 GHz 

~ 
1/ - -........ .... ,~ "' I 

FL>FRJ 

. 
8 10 12 14 16 15 

FR FREQUENCY - Gill 

FLc FR-=",- If: 8.0 GHz 

~ Lr.. ...... 
~ ~ ..... ...- - ~ 

I 
I 
, FL>FRJ 

'-2 - 8 10 12 
FR FREQUENCY - Gill 

.. 
14 

.. 
16 18 

Isolation VS. Frequency 

... 
i"1 
:0: 

~21 

i2 
31 

4'2 8 10 12 14 \6 18 
FL FREQUENCY - GHz 

Isolation VI. Frequency 

0 

5 

0 

5 

... 
~1 
~2 
i2 ~S ... 

31 

IS 

"-

I 
FL>FR, 

~ ~ 

FLcFRJ 

\ 
G);'· -" 
1 1\ I ..... 

-- -~ ~ 

17 
~ 

R -I 
41 
'2 6 8 10 12 14 11 18 

FR FREQUENCY - GHz 

L-Port vs. Frequency VSWR 

1.0 

1.5 

2.0 

~2.5 ,... 

I r--... 
I 

II 
II 

\ ........ " \ 
3.0 

3.5 

4.0
2 8 10 12 14 11 18 

FL FREQUENCY - GHz 

R-Port VSWR vs. Frequency 
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WJ-MZ8813 
MZ8813C 

TRIPLE-BALANCED (DOUBLE-DOUBLE) 
MIXER 

~~} 2 TO 18 GHz 

IF 1 T08GHz 
LO DRIVE +13 dBm (nom;nal) 

• MIN IATUR E PACKAGE 
• INTEGRAT ED MOUNTING HOLES 
• AVAILABLE WITH FIELD REPLACEABLE CONNECTORS 
• HERM ET ICA LLY SEA LED 

Guaranteed Specifications 1 

Characte ristics Min. Tvp.2 

sse Conversion l oss 6.5 dB 
. nd 

sse Noiso Fi!lure 

7.5d8 

Isolat ion 
L-R 15 dB 25dB 

L -I 16dS 28 dB 

Conversion 
Compression 

Third·Ord er 
Input Intercept +19 dBm 

+16 dam 

NOlos: 

Max. Test Conditions 

9.OdS fR 31ol0GHz 
I L 2to 15GHz 
'I I to 5GHz 

11.0 dB fR 2 to 18 GHz 

'L 2to 18G Hz 
' , iloBGHl 

'L2to 18GHz 

' L 2 to 18GHz 

1.0 dB fA Level +8 dBm 

'AI 3.00 GHz, 'R2 3.0 1 GHz 
bothat-l0dB m 

fL 5.00 GHz at +13 dB rrl 

'RI 17.99 GHz. IA2 18 GHz 
both at -10 dBm 

'L 14GHza t+1 3dBm 

1. Mellsured in a 50 -onm syStem wi l h nominol LO d rive and dowllconwtm et opplication onlv 
un len o lherwlse speclned. 

2 . Tvpicel V'.ll ul'S IItl! measured O! 25°C lind lU ll not guaranteed. Th uV are ba~ed on the Dve'(lQe 
yalue m(tlllu .ed at the $pecificd condition. 

Absolute Maximum Ratings 
Operating Temperature .................... ... ........ _54°C to + 100°C 

Storage Temperature ............. ........... ....... - 65!!C to +\OO°C 

Peak Input Power . . . . .... .. . 26 dBm max. at 25°C. 23 dBm max. 31 100°C 

Weight 

744 

MZ8.813: 4.5 grams (0.16 oz.) max. 

MZ8813C : 11 grams(O.39ozJ max. 

Outline Drawings 

MZ8B13 

I)'UW$'QNSAR[!II III00U I ... 'lL' .... HRII 
, a ' !l.3lf UfIUSS QIIl [II\\151i?EC'f,EI) 

MZ8813C 

... 
"" I 
I 

nll"[~' .~r- 'N ,uc"n' '''ll,unus, 
• a,~, JI, u"USSO'''[R'''RSPlC'F'[1) 
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Typical Perlormaace at 25°C 

Conversion Loss vs. LO Power Conversion vs. Frequency 
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I 2 I 2 8 10 12 14 11 18 
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FR FREQUENCY - GIll 

18 
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Isolation vs. Frequency 
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Isolation vs. Frequency 
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L·Port VSWR vs. Frequency 
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FR FREQUEHCY - GHl 

I·Port VSWR VS. Frequency 

1.0 

1.5 

2.0 

-I-'" 
,-. r 
~ ' .. 

' .. 
... , I" 

II 

/' '- ..... ·t\ ... 
:w;-~.., 'j~: ZGHI.l , 

'"' 
1\<'1\ 

! ',. 
3.0 

3.5 

4.0
2 

IF: 5G11l-- II 
IF: 8 GHz.J 

6 8 10 12 14 11 IS 
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WJ-MZ9310/ 
MZ9310C 

TRIPLE-BALANCED (DOUBLE-DOUBLE) 
MIXER 

~~} 2 TO 18GHz 

IF 0.03 TO 5 GHz 
LO DRIVE +10 dBm (nominal) 

• MINIATURE PACKAG E 
• INTEGRATED MOUNTING HO LES 
• AVA I LABLE WITH FIELD REPLACEABLE CONVERTORS 
• HERMETI CALLY SEA LED 

Guaranteed Specifications 1 

CharacterlnlCli Min. TVp2 Max, Ten Conditions 

SSB Conversion Loss 7.0 dB 8.5dB fR <I to 18GHz 
>od Il4 to 18 GHz 

SSB Noise Figure '1 0,0310 1.0 GHl 

7,5d8 9.OdS ' R3to J8GHz 
f l 3to18GHz 
'r 0,03 to 2.0 GHz 
',0.03 to 3.0 GHz fL < fR 

B.OdS 10.5 dB f R 2to18GH l 
f L 2to 18GHz 
',0,03 105 GHz 

Isola tion 

L-R 12 dB 20 dB fL 210 4 GH~ 
16dS 25dB 'L 4 to 18 GHz 

L -I 16dB 30d8 ' L 2 to 18 GHz 

Conversion 

Compress ion I .OdS I R level +6 dBm 

Third·Ordcr 
ini ll reept Point +16dBm fAI 3,00 GHz. fR2 3.01 GHz 

both at -10 dBm 

'L 5.0 GHz lIt +10 dBrn 
+13dBm 'Ab 17,99 GHz, iJ?l 18.00 GHz 

oth at-l0d IT 

'L lo!GHzal+10 dBm 

Notes: 
1. Measu red in 8 50-ohm system whh nominal LO drive ond downconverter applicotion ollly 

ul1less otherwise specified. 
2. TypiCllI va lues orl! mea~ured at 2SoC ol1d are flOt guarOflteed. Th l!Y all! basQd on the averoge 

volua measu red II I the specified condition. 

Absolute Maximum Ratings 
Operating Temperature .... . .. . ..... ... . . .... . .. .... . _54°C lo+1 00

g
C 

Storage Temperature . . ....... .. .. ... ............ . . . _65°C to +lOO°C 

Peak Input Power ....... ... .... 26 dam max. 31 25°C. 23 cl8 m max. at 100°C 

Weight MZ9310: 4.5 grams (0. 16 oz.) nlax. 

MZ931OC : 11 grams (0.39 oz.) max. 

746 

Outline Dra\vings 

MZ9310 

0IU{"51(l" $AA [ IN ItIc " tsr" jlUu nERSI 
, ~1 ~ I 311 U"t.ESS 0 1 ~ tAWlSI' Sl'£Clf'[O 

MZ9310C 

0100 !lao l-
I ~,SJ ~ (111 I --1 _1_ I_tlEFQJ ;EO 

fHI ~ ..... ~ 0290 ~ - . I !') • - T 

' 1- 1 1 ... ." ~">'" 

g,y[t;tlo '~S ;.~£ lU m e l,n I\UU'''H(AS) 
, O' $I.liI1 UNl($$()'''U\y!St S>'EC '. 'fO 
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Typical Performance at 25°C 

Conversion Loss vs. LO Power Convenion Loss vs. Frequency 
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Isolation VS. Frequency 
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WJ-MZ9313 
MZ9313C 

TRIPLE-BALANCED (DOUBLE-DOUBLE) 
MIXER 

~~} 2 TO 18 GHz 

IF 0.03 TO 5 GHz 
LO DRIVE +13 dBm (nominal) 

• MINIATURE PACKAGE 
• INTERGRAT ED MDUNTING HDLES 
• AVA ILABLE WITH FIELD REPLACEABLE CONNECTORS 
• HERMETI CA LLY SEALED 

Guaranteed Specifications 1 

Characteristics Min. Typ.2 

SSB Co nversion l oss 6.5 dB 
>od 

sse Noise Figure 

7.5 d8 

Isolation 

L-R 12dB 17dB 
15dB 30dB 

L-R 17 dB 30dB 

Con'lorsion 
Compression 

Third-Order 
Input Intercept 19 dBm 

+15dBm 

Notes: 

Max. Test Conditions 

9,OdS fA II to 18 GHz 
fl2 to 18GHz 
' 10.03 to 3GHz 

10.5 dB fR 2 t0 18GHz 
f L 2to 18GHz 

f 1 0.03 to 5 GHz 

fL 2 104 GH z 
f L

4 to 18GHz 

fL 2 to 18GHz 

1.0 dB f A Level +8 dBm 

fA 1 3.00 GHz. fA2 3.0 1 GHz 
both al -10 dBm 

fL 5.0GHza t+13dBm 

i A l17.99GHz,IR218.00GH z 

both at -10 dBm 
fL 14.0G Hzat+13dBm 

1. Mco~ufed in a 50-(lllm system w ith nominol LO drive and downconvertur Uf'lp licB tlon on ly 

unless otherwise specified . 
2. TypiCllI va lue$ a re measured 01 2S"C and ore not guaranteed. They are based on the average 

volue measured at the ~ p ec if i ed condi tion. 

Absolute Maximum Ratings 
Operating Temperature .. . .. . ........ . . . . . .. . ..... .. . _54°C to +100°C 
Sto rage Temperature . . . .... .. ...... .. ....... . . ..... _65°C to +100°C 
Peak Input Power ... . .......... 26 dBm max. at 25°C. 23dBm max. at 100°C 

Weight 

74B 

WJ-MZ9313: 4.5 grams (0.16 oz .) max. 
WJ-MZ9313C: 11 grams (0.39 02.) max. 

Outline Drawings 

MZ9313 

OI Ij ~ I ' ~lor,s AR C IN IHOltS (~'"" IP'E1 [~S l 
•. o,~ (.:ltl U"" ~SS OTHEPiI'IISE f>PECIFI[O 

MZ9313C 

a l!ll I 02!O I--(4t - 1° 11 1 I 

-~' ~2W - .~ FP·-'" I . ~ _. -,- .':' 
I !2 4) 

~ I'lACES 

P IMWSro" S An( IN '''CH,S 1 " 'lll p.J~HR5' 
• QIL Il!l U'ILESS O"'EMWIS{ so-rc, r l(1l 
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Typical Performance at 25°C 

Conversion vs. LO Power 
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Mixers: Part 1 
Characteristics and 
Performance 
Author: Bert C. Henderson 

The mixer is il critical component in 
modern RF systems. Since it is usually 
the first or second device from the RF 
input, the performance of th e mixer is 
crucial to the overall operation o f the 
system. Such important mixer para
meters as dynamic ran lle, CQl l'o'cr5ioll 

loss, bandwidth , noise figure, intcTport 
Isola lion and VSWR (\Iollage standing 
wave ratio) nlust be optimized to pro
duce the type of device necessary for 
today's sophisticated RIo' systems. This 
article explores the basics of mixer 
operation, alld is intended to give the 
reader a base on which to build further 
understanding of taday's mixer tech
nology. The systems designer will find 
portions of Ulis article helpful when 
integrating \'ariou5 types of mixers 
into his systems. 

Mixer Defined 

verled; this is done through the mixing 
process. 

Mix ing the input signal having the 
desired information with a local osci l· 
latof signal yields upper and lower 
si debands, each cOlllrlining the idenlic:tI 
informnti on present In the input fre· 
qucncy. 'I'h e tipper sidcband is lhe 
sum of lhe input And the local oscil· 
lator fre4uencies. lmd the luwer 
sideb:lIld is the difference between the 
input and the local oscillator fre· 
quencies. The ul'per or lower side· 
band, whichever is selected for li se, Is 
cHlled the intermcdiute frequency (IF ). 
In most receiving syslem~ , the lower 
sideband (the downconverted product) 
is used, whereas in transmitting 
systems the upper sideband (the 
upcol\\,erted producl) is used. 

Changing the frequency of a signal -
without alterin!: the infomlalion it 
curries - is neccs~ry b()cause si!: llul 
llfocessing componenLs. such as ampli. 
liers, nre mu ch less expensive and per· 
forlll betler when designed to operate 
at lowe r frequencies. 

Since it is much less expensive to 
mnpllfy a signal In the r-.lHz range than 

AlHENNA 

",0 

'" L-----~ 'N. >---~=__.'=1 

in the Gllz range. the in coming 
microwave signal is lirsl downconverted 
in frC(IUency and lhen proce~ed. 

Likewise, in a t ransrniller it is less 
expensive to generate, modulate, :l/1d 
am plify a sillllni in the l\llIz range and 
then upcOl1\"ert it in frequ ency Into 
the G Hz TlUl IlC. 

Figure J shows the placeUlent of a 
mixer in II reCeiver front end with lhe 
schematic sy mbol most commonly 
used for misers. Sometimes X is used 
instead of I to d!!note the I·port. For 
testing purposes, alienulltOl'SlIre placed 
on all three porlS for bellor malching 
111 and to dampen intermodulation 
producLs exi ting the mixer so thal 
they are minimized in power level 
before the system reflects them back 
into the mixer t o rem is and cnu!\C 
furt her in termodulntion producL~. 

When mutching and intermodulation 
products ure II problem in a system , 
isolators arc used instead of attenualors 
o n the R· and I·ports so that S)'slem 
sensitivity is nol degraded. and on the 
L,por! if 1..0 power is limited. 

Since II mi xer conve rts rno(lulllled 
power from one frequency to another, 
it is sometimes called a frequency 
converter, bu t the teml {requency 
COlluericr usually implies II mlserl 
amplifier or mixer/oscililltor com· 
bination . The term miur more closely 
describes the mechanism th rough 
which frequency conversion occurs. 
Two inpuls 11m mixed by means of 
nonlinearilie5 an d switch ing to produce 
a group of signals ha\' ing fre1lue ncies 
equal to the sums and differences of 
the harmonics of t he two input signals. 
Nonlinearlties and swilchiur: will be 
discussed at greater length later In this 
Ted/·note s series. 

The inpu t signal to the mixer lIlilt has 
the desired information modu l:lled 
onto it is called the recei\'ed (input 
RF) signnl, or fA. The olher input 
signal to the mis!!r, desiJ:nated as fL. is 
called the local oscilhltor (LO) slgnlll, 
since It is !:enernted by lUI oscill ator 

MIXER 

A mixer converts ItF pOlVer llt one 
frequency into power at another fre· 
quency to make signal processing 
easier and less expensh'e. Another. and 
perhaps more fundamenta l reason for 
frequency conversion , is to allow for 
the practical transmission of llUdio 
and other low·frequency information 
through free space. Audio signals ha\'c 
such long wavelengths that trans· 
mitting them directly would require a 
res trictively large antenna. But, by 
first converting the audio infonnation 
up in frequency to center around a 
higher (carrier) frequency, antennas of 
practical size can be bullt to utilize the 
various channel cll1lractcristics o f free 
space, such as ionospheric skip and 
atmospheric absorption , lhal dcpend 
on the carrier frequency. Rl'Cei\'ing 
the transmitted signal involves cap· 
turing part of iLs electromagnetic 
energy and recon~'erting it down to the 
audio.frequency range to extracl the 
original information. So. both the 
transmilling :lnd recelvlrlg cases 
require the input signal to be con· 

Fi!lurll 1. SchllmDllc diagram showing mixllf ptacllmllfll in Q .ocuivor fronl llnd. 
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physically located near the mixer in 
the system. 

The LO signal is usually much stronger 
than the received signal; this causes the 
mixer to have better intermodulation 
suppression than would be possible if 
the LO and RF power levels were 
similar. The LO signal should be, in 
most cases, at least 20 dB higher in 
power than the RF input. The mixer 
output signal is the intermediate fre
quency and is designated, fl. The 
intermediate frequency is so termed 
because it falls between the RF and 
information frequencies. This is simply 
stated as: 

where, 

m = 0, 1, 2, 3, etc. 
n = 0,1,2,3, etc. 

The output products most generally 
desired are the sums and differences 
of the fundamentals of the received 
and LO signals. This is the case for 
which: 

m=n=l 

giving, 

While this formula implies that nega
tive frequency products occur, these 
can be ignored in practical mixer 
applications in much the same way as 
incorrect roots can be ignored when 
calculating quadratic equations. For 
the case where f L > fR, which is called 
high-side LO, fl = fL ± fRo When 
fL < fR, which is called low-side LO, 
f l = ±fL + f R • 

Hereafter, in this discussion, the defini
tion of the intermediate frequency 
products will be restricted to include 
only the fourintermodulation products 
for which n = m = 1. 

The higher-order products having 
m = 1, 2, 3, 4, ... and n = 1, 2, 3, 
4, . .. for which m and n are not 
simultaneously equal to 1, will be 
referred to as higher-order inter
modulation products. Two other pos-
sible cases are m = 1, 2,3, ... , n = 0 
and m = 0, n = 1, 2, 3, .... In these 
cases, the fundamental and harmonics 
of the received and local oscillator 
signals, respectively, leak through the 
mixer to appear at the IF output port. 
This is caused by finite interport 
isolation, and occurs to a varying 
extent in all mixers. 

A mixer is a three-port device, having 
two input ports and one output port. 
The port through which the received 
signal enters the mixer is called the 
R-por~ and the port through which 

the local oscillator signal enters the 
mixer is called the L-port. The port 
through which all the output products 
exit the mixer is called the [-port. A 
mixer can also be a four-port device if 
it uses a dc bias for staroed IJO opera
tion, which generally means LO input 
power is in the range of 0 to +6 dBm. 
Normal mixers using only the LO 
power to turn on the diodes require 
+6 to +20 dBm of LO power. 

Most mixers use Schottky barrier 
diodes, but GaAs diodes are some
times utilized for operation in the 
millimeter-wave frequency range. 
Mixers also use bipolar transistors, 
J-FETs, and GaAs FETs, all of which 
require a fourth port for a dc voltage. 
There are many parameters to consider 
when choosing a mixer; an introduction 
to the most important of these follows. 

Single Sideband Conversion loss 
Since a mixer converts power from 
one fr£>quency to another, perhaps the 
most fundamental parameter is the 
measure of how efficiently frequency 
conversion occurs. This parameter is 
called conversion loss, and is defined 
as the difference in dB between the 
received signal power entering the R
port and the output IF power of the 
desired IF sideband exiting the I-port. 
Both the up- and down-converted 
products, or sidebands, exit the I-port. 
Since normally only one of these 
products is desired, the other product 
is filtered out, causing half the down
converted power to be lost. Hence, 
there is an automatic 3-dB SSB (single 
sideband) conversion loss minimum. 
Further power losses during frequency 
conversion occur because some of the 
down-converted power is also lost in 
the form of unwanted higher-order 
mixing products, heat due to the 
series resistance of the diodes, and mis
matches at the mixer. These all add to 
cause typical SSB conversion loss to 
range from 6 to 9 dB. Conversion loss 
is a strong function of LO power, 
which radically affects mismatch bet
ween the system and mixer. 

VSWR 
VSWR is the measure of mismatch 
offered to the system by the mixer, 
and is usually specified over a givE:n 
bandwidth as a function of LO power 
and temperature. It is calculated as 
follows: 

where 

VSWR= 1 + Ip I 
1- Ip I 

P is the reflection coefficient. 
ZL is the input impedance of the 
mixer. 

Zo is the characteristic impe
dance of the system. 

Since VSWR does not include the 
phase of the reflection coefficient, 
the system designer does not know if 
the input hrtpedance is above or below 
the normal 50n characteristic impe
dance. For example, if the L-port 
VSWR is 2:1, measured in a 50-ohm 
system, the system designer does not 
know if the !.-port input impedance is 
25 ohms or 100 ohms. Actually, the 
input impedance of a broadband mixer 
swept over a frequency range of an 
octave or more, usually rotates through 
the low and high impedances, roughly 
producing a circle centered at 50 ohms, 
as viewed on a Smith Chart. So, a given 
mixer having L-VSWR of 2:1 over an 
octave bandwidth will have an input 
impedance varying from 25 ohms to 
100 ohms, passing through an infinite 
number of complex impedance com
binations as the LO frequency changes. 

R, L, and I VSWRs are direct functions 
of LO power, which establishes the 
operating point of the diodes. Chang
ing the LO power alters the diode 
operating point, resulting in a different 
impedance for all mixer ports, causing 
a corresponding change in V.SWR. RF 
input power, which is at least 20 dB 
lower than LO input power, does not 
appreciably alter the diode bias point 
and, consequently, has little affect on 
VSWR. When the diode impedance 
changes, the input impedances of all 
three ports change. Hence, varying the II 
LO power level will affect the VSWR • 
of all three ports. 

One mark of a good .mixer design is 
that its VSWRs are optimized for the 
LO power that is in the middle of the 
normal operating power range of the 
mixer diodes used. This allows for 
good VSWRs over the maximum 
range of LO power levels. When 
designing a mixer, the L-VSWR is 
first optimized by adjusting the L
port circuit, aUowing the LO power 
to properly bias the diodes and set 
the R- and I-port VSWRs. Then, the 
R- and I-port circuits are adjusted 
to properly match the diodes to the 
RF input and IF output loads. 

Isolation 
Interport isolation is the measure of 
insertion loss between any two mixer 
ports. It is measured in dB and usually 
specified over a given bandwidth as a 
function of LO drive and temperature. 
Maximizing isolation between ports in 
mixers is necessary because unwanted 
signal feedthrough wastes RF power 
and can obscure the desired IF out-
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put, as well as cause electromagnetic 
interference. Normally, only the isola· 
tion between Land R, and L and I 
ports is specified, because the LO input 
power, after leaking through the mixer, 
is comparable to the output IF power, 
whereas the RF input power usually is 
not. For instance, if the RF input 
power is -10 dBm and the R-to·1 
isolation is 20 dB (both are typical 
numbers), -30 dBm of RF power leaks 
out the I-port. If 88B conversion loss 
is 6 dB, the desired IF signal level is 
-16 dBm, which is 14 dB higher in 
power than the undesired RF feed· 
through signal, also exiting the I·port. 
Such a relative power difference is 
usually sufficient. If LO power is 
+20 dBm and loto·1 isolation is 
30 dB, -10 dBm of LO power leaks 
out the I-port, which is 6 dB higher 
in power than the -16 dBm IF pro· 
duct. If the LO frequency falls inside 
the IF band, this feedthrough can 
seriously obscure the desired IF out· 
put product. Hence, L·to-I isolation 
is more important to specify than 
R·to·l isolation. R·to·1 isolation is 
specified only when the relative 
power level of RF feedthrough and 
IF output power is critical, and ·only 
for mixers having broadband IF out· 
puts, thus allowing the frequency of 
the RF feedthrough power to fall in 
the IF band. 
If the LO input power is +20 dBm 
and the L·to·R isolation is 30 dB, 
-10 dBm of LO power leaks out the 
R·port to become incident at the 
amplifier or antenna feeding the 
R·port. When the R.port has no 
buffer between it and the receiving 
antenna, LO feedthrough power can 
radiate out the receiving antenna. 
Hence, L-to·R and L·to·1 isolations 
are most important, and normally the 
only ones specified. Various factors 
such as diode match and circuit 
balance inOuence isolation in mixers, 
and will be explored in detail later. 

Dynamic Range 
Dynamic range is measured in dB and 
is the input RF power range over 
which the mixer is useful. The lower 
limit of dynamic range is the noise 
Ooor, which depends on the mixer and 
system. The upper limit of dynamic 
range is generally taken to be the 
mixer l·dB compression point. This 
is measured in dBm, and is the input 
RF power level at which conversion 
loss increases by 1 dB. Other defini· 
tions of dynamic range have been 
specified [2]. Beginning at the low 
end of the dynamic range, just enough 
input RF power is fed into the mixer 
to cause the IF signal to be barely 
discernable above the noise. Increasing 
the RF input power causes the IF out· 
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put power to increase dB-for·dB of 
input power, continuing until the RF 
input power increases to a level at 
which the IF output power no longer 
increases dB·for·dB, but instead begins 
to roll off, causing an increase in con· 
version loss. The input power level at 
which the conversion loss increases 
by 1 dB is the l·dB compression point. 

The l·dB compression point is generally 
taken to be the top of the dynamic 
range because the input RF power that 
is not converted into desired IF output 
power, is instead converted into heat 
and higher·order intermodulation pro
ducts. The intermodulation products 
that begin to appear when RF power is 
increased beyond the l·dB com· 
pression point can begin to obscure 
the desired IF output. Generally, the 
l·dB compression point is 5·to-l0 dB 
lower than the LO input power, so a 
high·level mixer has a higher l·dB 
compression point than a low-level 
mixer and, hence, a wider dynamic 
range. Table 1 shows the LO power 
levels generally associated with very 
high·, high·, medium· and low·level 
mixers. These power levels apply 
specifically to mixers using Schottky 
barrier diodes, but can also be applied 
in a more general way to mixers using 
other devices. The type and number 
of Schottky barrier diodes and resistor 
elements that may be used determine 
the level of LO input power. 

Level 

Very High 
High 
Medium 
Low 

LO Power Range (dBm) 

+27 to+15 
+20 to +13 
+13 to +10 
+10 to +6 

Table 1. Mixer LO power levels. 

Intermodulation Products 
Intermodulation (1M) products are 
undesirable mixer.generated output 
products exiting the mixer from any 
port. Two types exist: single·tone and 
multiple.tone. Intermodulation pro· 
ducts are composed of a single input 
RF signal mixing with the LC>, and 
have the following frequencies: 

where, 

m'" 1,2,3, .. . 
n co I, 2, 3, .. . 

Multiple·tone intermodulation pro· 
ducts are composed of two or more 

input RF signals mixing with the LO, 
and have the following frequencies: 

f'" (± m1 fR, ± m2 fR2 (2) 
± m3 fR3 ... ) ± n fl 

where, 

m1, m2, m3,' .. '" O. 1, 2, 3, .•. 
n '" O. 1, 2, 3, •.. 

Multiple-tone intermodulation pro
ducts for which all but one of the 
coefficients, m, are zero, resemble 
single·tone intermodulation products 
because their frequencies contain 
harmonics of the LO and harmonics 
of the one RF input that has the 
non·zero coefficient, m. Hence, single· 
tone intermodulation products can be 
present when multlple.input RF 
signals are incident at the R'port, 
because output products can be 
generated that have frequencies in the 
form of Equation (1). The level of 
output power of individual inter· 
modulation products is very much 
affected by input LO and RF power 
levels and frequencies. 

Charts exist that show trends in inter· 
modulation suppression as a function 
of input power and frequency. Figure 
2 is a single·tone intermodulation 
chart showing the power level of 
various intermodulation products rela
tive to the IF output power. Inter· 
modulation charts are not generally 
tabulated for multiple·tone inter· 
modulation products because each 
coefficient (m1' m2, m3, ..• and n) 
requires its own axis on the chart, 
whereas charts for single·tone inter· 
modulation products require only two 
axes for m and n. Each box in an inter
modulation chart represents one of the 
infinite integral harmonic combinations 
of fR and fl. Each box in this par· 
ticular chart contains two rows that 
each have three values of intermodula· 
tion signal suppression. In each row, 
the first value is for a Class 1 mixer 
(WJ·Ml) having +7 dBm of LO drive; 
the second value is for a Class 2 
mixer (WJ·M9BC) having +17 dBm of 
LO drive; and the third value is for a 
Class 3 mixer (WJ·M9E) having +27 
dBm of LO drive. These classes of 
mixers are discussed more fully later 
in this Tech·notes series. The top 
row in each box gives intermodulation 
suppression for RF input power of 
o dBm; the bottom row gives inter
modulation suppression for RF input 
power of -10 dBm. 
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>90 >90 >90 86 >90 >90 

49 58 73 63 66 86 

64 77 >90 69 81 >90 

72 67 71 79 76 62 

13 75 83 74 84 75 

0 0 0 39 39 35 

0 0 0 35 39 34 

36 39 ,29 45 42 20 

26 21 18 35 31 10 

2 

74 78,>99 83 >99 >99 ,63 78 >99. 

>90 >90 >90 >90 >90 >90 87 >90 >90 

91 jgg , 91 90 >99 '>99 ' 84 >99 >99 

>90 >90 >90 >90 >90 >90 >90 >90 >90 

52 72 95 77 88 >99 46 68 >99 

71 >90 >90 >90 >90 >90 68 >90 >SO 

77 80 92 82 95 SO 76 82 95 

88 >90 >90 88 >90 >90 85 >90 >90 

51 60 69 55 65 85 48 55 88 

50 18 >90 11 >90 >90 41 15 >90 

67 87 70 ,75 80 63 66 66 70 

70 75 19 71 86 80 64 74 80 

13 11 11 45 50 42 22 16 19 

13 11 11 40 46 42 24 14 18 

52 46 '32 63 58 24 45 37 29 

39 36 23 50 47 14 41 36 19 

3 4 5 
HARMONICS OF IL 

Figure 2. Example of an intermodulation chart showing the power level of various inter· 
modulation products relative to the IF output power. 

Notice that the even-by-even inter
modulation signals for which both m 
and n are even, are suppressed more 
than the odd-by-odd products. This is 
due to the circuit balance in double
balanced mixers. If diode match and 
mixer balance were perfect, only the 
odd-by-odd products would exit the 
I-port, and all other products would 
show infinite suppression on the chart. 
Notice also that the two bottom rows 
for m = 0 implicitly give L-to-I isola
·tion for various harmonics of f L, 
calculated as follows: 

lrto-I isolation (dB) = 

[LO drive level (dBm) 
- RF drive level (dBm)] 
+ [SSB conversion loss (dB)) 
+ [Suppression from Chart (dBc)] 

For example, for the Class 1 mixer with 
+7 dBm of LO drive, -10 dBm of RF 
drive and 6 dB of conversion loss, 
lrto-I isolation is: 

lrto-I isolation = (+7 +10) 
+ 6 + 26 = 49 dB 

L-to-I isolation determined this way 
takes into account RF input power as 
well as that of the LO, and so may 
yield different results than the 
guaranteed L-to-I isolation specifica
tion, which is normally measured 
without any RF Input power. 

Intermodulation charts for a particular 
mixer reveal much about how it 
handles various input power levels. 
However, since intermodulation sup-

pression is a function of many para
meters, such as diode manufacturer 
and production lot, and mixer assembly 
and test, intermodulation charts should 
only be used to evaluate trends in 
intermodulation suppression, and not 
to specify it concretely. A more in
depth discussion ofthis particular chart 
is given in the reference literature [3]. 

Intercept Point 
Intercept point, measured in dBm, is a 
figure of merit for intermodulation 
product suppression. A high intercept 
point is desirable. Two types are com
monly specified: input and output 
intercept point (lIP and OIP, respec
tively). Input intercept point is the 
level of input RF power at which the 
output power levels of the undesired 
intermodulation products and IF pro
ductS would be equal; that is, intercept 
each other if the mixer did not com
press. This output power level is the 
output intercept point, and equals 
the input intercept point minus 
conversion loss. As input RF power 
increases, the mixer compresses before 
the power level of the intermodulation 
products can Increase to equal the IF 
output power. So, input and output 
intercept points are theoretical and are 
calculated by extrapolating the output 
power of the intermodulation and IF 
products past the I-dB compression 
point until they equal each other. A 
high intercept point is desirable 
because it means the mixer can handle 
more input RF power before causing 
undesired products to rival the desired 

IF output product, and essentially 
means the mixer has a greater dynamic 
range. Dynamic range, I-dB com
pression point, and intercept point are 
all interrelated, but Cheadle has 
shown that, in general, no dB-for-dB 
rule of thumb exists to easily correlate 
I-dB compression point with inter
ceptpoint [31 . 

The concept of intercept point can be 
applied to any intermodulation pro· 
duct; however, it normally refers to 
two-tone, third-order intermodulation 
products. If two input RF signals are 
incident at the mixer R·port, they 
cause the mixer to generate the follow
ing two-tone intermodulation products: 

where, ml, m2, n = 0, I, 2, 3, ... , m 
and n are integers and can assume 
any value. 

Two-tone, third-order intermodulation 
products have the following fre
quencies: 

(± 2fAI ± fA2 ) ± fL 
and 

(± fAI ± 2fR2) ± fL 

They are called third-order products 
because the coefficients of fR 1 and 

fR2 sum to equal 3. Notice that 
the order of intermodulation products 
refers only to coefficients of the 
RF inputs and does not include that II 
of the LO. The order of the inter- • 
modulation prodUct is important 
because a I-dB change in the power 
level of each input RF signal causes 
the power level of each intermodulation 
product to change by an amount of 
dB equal to its order. A I-dB change 
in power of each of the two input 
RF signals causes the power level of 
each two-tone, third-order product 
to change by 3 dB. 

Input intercept point is normally 
associated with two.tone, third-order 
intermodulation products because the 
third-order product is closest in 
frequency to the desired IF output 
prodUct of any two·tone intermodula
tion product. The even-order, two
tone intermodulation products that 
exit from double- and single·balanced 
mixers are suppressed far more than 
the odd-order products, due to mixer 
balance. Odd-order intermodulation 
products containing even-order LO 
harmonics are suppressed in double-, 
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but not in single-balanced mixers_ 
Third-order two-tone products follow 
the (m1 + m2) dB of output power 
to 1-dB-of-input-power rule much 
more closely than the other higher
order, two·tone intermodulation pro
ducts. Two·tone intermodulation pro· 
ducts with orders greater than 7 are 
rarely a problem unless RF input 
power comes within a few dB of LO 
input power. 

To illustrate the use and importance 
of intercept point, consider Figure 3, 
which shows two input RF signals, 
two output IF signals, and two output 
two·tone intermodulation products, 
given the following input frequencies: 
fRI = 410 MHz, fR2 = 400 MHz and 
r L = 100 MHz. Assume the desired 
received signal is fR I , and that fR2 is 
an unwanted input signal. Desired 
signal fRI mixes with fL to yield 
310 MHz and 510 MHz outputs, and 
fRl mixes with fL to yield 300 and 
500 MHz outputs. Signals fR I and 

fR2 combine to intermodulate with 
the LO to produce outputs at 320 
MHz, 520 MHz, 290 MHz and 490 
MHz. Higher·order single- and multiple
tone intermodulation products are also 
produced. Changing input power levels 
of fRI and fR2 affects the output 
power levels of the IF and inter
modulation products diffl.'rently. 
Initially, both fRI and fR2 have 
-10 dBm of input power, causing 
IF products to have -16 dBm of 
output power, assuming SSB conver· 
sion loss for this mixer is 6 dB. This 
input power level of -10 dBm causes 
third·order products for this particular 
mixer to have - 62 dBm of power, 
which is 46 dUc; i.e., 46 dB down 
from the IF products. As input power 
for both fRI and fR2 increases by 
20 dB to become +10 dBm, the power 
level of both IF products increases by 
20 dB to become +4 dBm. 

The two, third·order intermodulation 
products, however, have increased by 

DESIRED IF OUTPUT: (fR, !fl , n 310. 510 MHz 

UNDESIRED IF OUTPUT: (fR, !Ill = 300. 500 MHz 

INTERMOD OUTPUTS: 121R, -fR,'! fl = 320, 520 MHz 

121R,- fR, I ! fl ·290,490 MHz 

liP AS SPECIFI ED 8Y 
SOME MANUFACTURERS 

" ••• ""m~ 30 

1'""'0"' . ., <Om 20 

1.
1611 1 TRUE liP = +13 d8m---"'I• 161+ 

lfd8 

10 .10Il -n,: • :::~I f" E 

,·n i'"] r1
. 

~ 
I- 0 

(-21-· ::::l -
,,-0 2018 1 -10 1-101 

CONVERSION lOSS 
1-161 T t -20 

-30 60 B 

-40 

-50 

~-621 I 
I I I 
I I I 
I I I 
I I I 

f'M I f l , fl, I f'M I fR, fR, 

= I I i 
-80~--~ __ ~ __ ~~~ ________________________ -L __ ~ 

-60 

-70 

290 300 310 320 400 410 

FREOUENCY iMH1' 

Figure 3. Relative power levels of input RF, output IF, and output intermodulation 
products as a function of frequency. 
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60 dB to have -2 dBm of power, 
giving a smaller intermodulati\ln sup· 
pression of only 6 dBc, as compared to 
46 dBc when RF input powers were 
both -10 dBm. This highlights a key 
point: to specify intemtodulation sup. 
pression, both the suppression (in 
dBc) and the input RF power levels 
must be specified because inter
modulation suppression varies as a 
function of input RF power. Further 
increasing both input power levels by 
3 dB brings them up to +13 dBm, 
causing a 3-dB increase in power for 
both IF products, bringing them each 
up to +7 dBm. This 3-dB increase in 
RF input power causes a 9-dB increase 
in output power for the intermodula· 
tion products, bringing them up to 
+7 dBm also. The IF and intermodula· 
tion power levels are equal here, so 
+7 dBm is the output intercept point, 
and +13 dBm is the input intercept 
point, because this is the power level 
of both input RF tones that would 
cause IF and intermodulation products 
to have the same output power If the 
mixer did not compress. 

Intercept point is normally presented 
as shown in Figure 4. Input power is 
plotted along the horizontal axis, and 
output power is plotted along the 
vertical axis. Two lines are plotted: 
one relating IF output power to RF 
input power, and another relating 
intermodulation output power to RF 
input power. Two points on each line 
are required to plot them. Recall that 
for -10 dBm of input RF power, the 
IF output power is -16 dBm, and 
intermodulation output power is -62 
dBm. So, (-10, -16) is the first point 
for the IF line, and (-10, -62) is the 
first point for the intermodulation 
line. Also, recall that +10 dBm of 
input power causes the IF output 
power to be +4 dBm and intermodula· 
tion output power to be -2 dBm. So, 
(10, 4) is the second point on the IF 
line, and (10, -2) is the second point 
on the intermodulation line. The two 
lines can now be drawn. The point at 
which they intersect gives the input 
and output intercept points for the 
mixer at a particular set of input 
frequencies for a given LO power 
level and temperature. 

The reason why so much effort is 
spent extrapolating out the intercept 
point instead of simply specifying the 
desired suppression and input RF 
power levels is that intercept point 
assumes intermodulation suppression 
to be zero dBc. This means that only 
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one piece of information needs La be 
transferred between systcm dp-signcr 
and mixer manufacturer; namely. the 
input RF power Ic \'el at which lnl+:r· 
modulation suppression wou ld be 
1.ero dBc, wh ich is the input intercept 
point. So, instead of needing to 
speci fy two numbers, only one is 
necessary. This is the reason for usi ng 
the intercept method. 

/!.. simple formula exists for calculating 
inpu t intercept point, given till! le \'el of 
intermodu1:ltion suppression. the order 
of the intermodula ti on, and the input 
RF power le\'els giving rise Lo lhis level 
of suppression. 

[ 
Intermodulution ] 

UP .. Suppression (dBc) 
(order - 1) 

+ [ inpul H F power (dUm)J 

For ex am piC!, wllC! n each input tOIlC 

has - lO dUmofpowcr, the third·order, 
two· lone inlermodulaUon suppression 

" 
" ". SOME M.\NUFACTUAE HS 

__ •• _ ••••• _._. _Q II:. :..1.r. .!~I3.'~'_ .. 1 

is 46 dDc. '1'hi5 gives: 

46 
liP (dl3m) - 3 _ 1 + (-to dBm) 

- +13dDm 

This agrees wilh the +l3 dBm liP 
determined gr.tphicatly, 

Also, ou tpu t and input interce pt arc 
related by !he mixer conver.;ion loss 
or gain (for actiH' mixers): 

- mixer 
com'ersion 
loss (dB) 

DIP (dBm) '" III' (dBm) or 

+ mixe r 
conversion 
gain (d B) 

'}WO more details need to be men· 
tioned llbouL intercepl point The first 
is lhaL when determining intercept 
point, input RF power for each tone 
should he no grell ter lhan - 20 dBm 

" " . / 
10 · I ~ 

.. _. _____ ~~~!,_Q~~ _:!_'~U..'~ J( : 
s - /1t : 
O+---+-+---1-.,'.,:.:,1r--,!i-4iir-+--+-+----- _ "Ill Mil",) 

". 

" .". 

" 
." 

. ", 

." 

46<1B 

[1 70 2!1 30 BOTH 1'1, AND I,,: 

SOME .'.IANUF.\ crURERS 
IIP · · 16dBm 

, Fl UE liP · • 1:1 ,'B", 

Figura 4, Output power of IF urnl intormoclu llllion producl$ as 11 function 01 input RF 
powor, 

for Class I 
2 mixers, 
mixers \3\, 

mixen;, - 10 dBm for Class 
and 0 dBm for Class 3 

If these Ilf input powers lire exceeded, 
inlermod ulntion output power as a 
function of input IlF powe r deviates 
fro m the (ml + 111 2 + .. ,) dB Oll tput 
power to 1.dB·inpul·!lOwer rule, 
causing the wrong inte rcCI)t ]Joint to 
be extrapolated, Secondly, one con· 
fusi ng <lspecl connected to intercept 
point is the wily in which it is specilicd 
by different manufacturers. While 
most nUUlufacturers specify intere(!]lt 
point as expla ined in this discussion, 
some manu facturers, in order to be 
able to publish a sel'minilly hi J:lh value 
for th(' intercept point of their mixers, 
have II diffe ren t inteT])rctatio n. Their 
techniquc is to specify inpu t intercept 
point as the power levd at which the 
input n F ,l1ld ou tpu~ in termod ulat iuu 
power levels arc ('<Iunl. Figures 3 :md <\ 
sh ow that if the input nF power levt!1 
is i ncrca~cd fr()Jll +13 dBm to + I!i 
dHm, the power level of the inter· 
modulation products theoretically 
increases 9 dB, to become +16 dUrn 
also. Some mi xer manufadurers wou ld 
specHy + 16 dUm ,15 the inl)ut intercept 
point for lhis mixer, allowing the 
customer to think he is buying H 

better mixer lhan :m idcn LicliI nne 
~peci fied corredly 011 + 13 dBm, Th is 
method gunerales a valu e for input 
inle rcupl poinl that is hi llher hy half 
the mixer COll ven;iol1 loSS than till"! Inll! 
input inle rcept point. It also genera tes 
values ror inpu t and ouLl)Ul intercept 
points that a re c!.jun.1. 

Whell specifying intercept point fo r a 
mixer, it is ad\'is:tblc to: 
1. Distinguish be twccn input and out· 

put intercept pni nt. 
2. Specify the order of the inter· 

modullilion pmduct. <Inc! numbur 
of input tOiles it tHIS, 

3. When measuri ng two·tone, third · 
ord C! r intl!recpt poin l, keel' both 
IU' input power ll've!s no grr.'ltll r 
than: 
(a) - 20 dBm for a Cla. ... ~ 1 mixer 
(b) - 10 dBm for a Class 2 mi xer 
(c) 0 dBm fo r a Cla<;s:1 mixer 

4. Check lhat inpul JI' a nd outpul 11' 
a rc nOl eq ual; if they ure, the input 
II' valu e given is misleadi ngly higher 
than the corred one by h:llf th () 
mixt~ r cOl1\'I!rsi ol1 I()~s, 

5. Spndfy individual test freqlwn cius 
inslead of a lest bundwidth , and 
specify all input p')lVt~ r le\'ll ls 
1.lllc lLllse in lll rccpt IlOilll ehan ge5 :IS 

a function of frc qll UIl(!Y :lIld illJlUl 
pOW I! r , 
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SSB Noise Figure 
Mixer SSB noise figure is measured in 
dB, and is the amount of noise added 
by the mixer to the converted signal 
plus the SSB conversion loss. Noise 
figure is the difference in dB between 
the input RF signal-to-noise ratio and 
the output IF signal-to-noise ratio 
(IF power out includes either the up
or down-converted IF product). 

[ 
RFPWR In] 

SSB NF (dB) ~ 10 log Noise PWR In 

[ 
IFPWR out] 

-10 log Noise PWR Out 

~ [RF Power In (dBm) 
- IF Power Out (dBm» 
+ I Noise Power Out (d3m) 
- Noise Power In (dBm» 

(3) 

SSB NF (dB) u [SSB Conversion Loss (4) 
(dB)) + (Output.lo.lnput 
Noise Ratio (dB)) 

Like SSB conversion loss, SSB noise 
figure is normally specified instead of 
DSB (Double Sideband) noise figure, 
because the mixing process produces 
both up- and down-converted IF 
products, and normally only one of 
these products is desired, so the other 

758 

product is discarded. This causes half 
the input power to be lost, making the 
SSB noise figure 3 dB higher than the 
DSB noise figure. This is why IF out
put power in Equation (3) includes 
either the up- or down-converted IF 
product, and not both. Simply adding 
3 dB to the DSB noise figure assumes 
that the mixer generates both side
bands with equal conversion loss. This 
assumption is routinely made in 
specifying mixer SSB noise figure 
because DSB noise figure is sometimes 
easier to measure. 

Additive noise has three main com
ponents: Johnson (thermal), shot, and 
nicker noise. Johnson noise is gene
rated by Brownian motion of elec
trons in the series bulk resistance 
of the diode, causing random voltage 
fluctuations to appear across it. As 
diode temperature increases, the elec
trons move faster and over a longer 
distance, increasing the amplitude of 
the noise power generated. Another 
source of noise is the shot effect. This 
noise contribution is generated by ran
dom fluctuations in diode current. 
Both shot and thermal noise are 
generated randomly, and produce 

relatively constant noise power (white 
noise) over a given bandwidth. When 
calculating the amount of noise added 
by these two sources, it is important 
to specify the bandwidth over which 
the noise power is measured, since the 
noise power is proportional to band
width. Flicker noise is also generated 
in diodes. .Its rms power is propor
tional to l/frequency, so it becomes 
appreciable at lower frequencies. All 
W-J mixer diodes are normally sorted 
for noise figure in the GHz frequency 
range to determine the amount of shot 
and thermal noise they generate. When 
diodes are operated at much below 
400 kHz, flicker noise may become a 
problem. Diodes for the WJ-MIK, 
WJ-M40, and other mixers are sorted 
for flicker noise. Thermal, shot, and 
flicker noise are always generated, and 
combine with SSB conversion loss to 
yield the overall mixer SSB noise 
figure. The SSB noise figure is usually 
about 0.5 dB higher than SSB con
version loss. 

This discussion has presented the basics 
of mixer characteristics and perfor
mance. Part 2 of this Tech-notes series 
will go on to discuss mixer theory. 
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Mixers: Part 2 
Theory and 
Technology 
Author. Bert C. Henderson 

This article presen ts the pmclical 
aSJlects of mixer theory and tech· 
nolol,,)'. It discusses mixer circuits, the 
mb:lng proccr..~, balulIs, di odes, and 
lin c W·J mixer dcs;ll ll. I\n under
standi ng of the materlul in parts 1 and 
2 of this Tech-flotes scri l'S IViIJ prO\'idc 
the foundation n~css:U')' to discuss 
:111(1 specify mixers. 

Mixer Circuits 
'J'lwrc arc basically four types or mb:cr 
ci rcuits: single-ended (8 £), single. 
balanced (513), doublc-bnlllllccd (013), 
:md double doublc-blilanccd (D DB). 
I~LCh has its own w t of pcrrorlllan~ 
ImdcoH:; that must Ill' considcwd to 
optimize system performance. 

Slnglc-cnded mixers nrc the simplest 
Lype, since Lhey usc on ly one diodc. 
Figure 1 shows thaL the t " H· Hnd 1-
I>orls arc elect ric,llly thl! sam!!, being 
only sepa rated by fil len; lhat provide 
interpo rt isolation. ' I'he hand widths o f 
the fil ters must not overlap if high 
i50lution is required. Part I o f this 
'f cell·/wles series outlined some of the 
important benefits of ha\' ing good 
interport isolaUon . In addition , good 
iM,liltion in SE mi;owrs fo rct's till: LO 
nnd input RF currents into the diode , 
and lhe I F current oul the I·port.. All 
tl1l' possible intcmlOdulation products 
rl",.n exit the I·port o f SE mixers. 

f l .. i m fA i nfL ( I) m.o 
m,n " 0, 1.2.3, ... 

IjjpF1 ~~ 
!I!'f 

, /= " 
0 

Figu'8 1. Sin!lle-flr>dnd mixer. 

Cocrricil!nlS III and n arc Integers and 
can assume any value. SE mixers Clln 
operate wilh vcr)' low LO power 
bccpuse only one diode is used. This is 
beneficial in syslems Lhat can delh'er 
only iI small LO power level. Low 1.0 
l)()wer, howc\'er, also means a small 
dynamic rJnge because the I .(i l.! com· 
pression point , which is usually taken 
to be the top of the dy namic ran ge , is 
tYllically 5 to 10 dB below the LO 
power level. If a greater dynamiC ran ee 
is re1luircd, two or more dioues can be 
placed in st! ries to allow for more LO 
Ilowcr. Otlier solutions fo r allowing 
more I~O power to bias the diodc are 
prel>entcd late r in the section o n ClasSt's 
of Mixers. If the system is narrow·band 
and does lIot f(>quife great dynamic 
range, gootl 1;\1 suppre~ion , and high 
isolation, an SE mixer may be the best 
choice, since it can be very incxpcn· 
sivc if tl\(> fi lter a rran~emcnls are 
simple. lI owever, if;1 more broadband 
mlxcr that has beller 1M sUllpression is 
required, a balanced mixer is the 
hettcr choice. 

Sin gle.balanced mixers arc composed 
o f two single·ended mixers (see Figu re 
2). Fi I:!LIn' 3 shows lwO of 1111: forms 
that SII mixers can t'l ke. '1'llI:! l,rport 
b:llull b'llances the d iode~ :mel inll' r· 
rat.'i!s them with the unbalal ll..'cd LO 
input. The most important character· 
i ~ lic lIbout a balun is its ability to 
maintai n phase angles wilh respect to 
ground, of i 900 at B, +900 al 0, alld 
00 at C (if it has a center tap). When 
mese angles arc maintained, the balun 
is said to be welt ·balan ccd. Insertion 
l os.~, and oulput.to. input impedance 
raUos of hli luns arc also importanl. 
Many versions exist, some o f which arc 
discussed later. 

Si ngle.balanced mixers have good L· 
to·1 and L-to· H isolation duc to the 

figure 2 . Sil1!1LIl'-h:l lanced miKIl ' is 
coml'~d ul IWO ~inDlo··ended miKCln. 

balance of the balun and diode match. 
If lhe i·v (current.voltage) CUNes nlatch 
with each olher, and the parasitic 
reactant.'i!S o f atl the diodes match, 
the diodes fo nn a voltage divider, 
causing a virtual ground to appear at 
the junction between D1 and 02 in 
Figure 3. A virtual ground is a node 
having n 00 phase angle with respect 
to ground . The effect of the \' irtual 
ground is 10 null out the 1.0 voltage 
to kee p it from apPcllring at the R· 
an d i·ports, thus isolating the L-port 
from the H· and "ports. This is a 
broadbund means of causing isolat ion, 
because balun balance and diode 
match :trl! inherently less susceplible 
to fre(lUCnC~ chanlle than afe fillers. 
Aclual baluns are never perfectly 
balanced, and actu al diodes arc never 
perfectly matched , so a finit e 8molillt 
of LO power becomes incident at the 
H· and I·porl filters. 

RF current in Figure 3 nows from 
cathode to anode in 0 2. A forward 
biased diode elm be modeled ns a 
switch t hlLl is either open o r closed : a 
closed switch all ows current now in 
both directions. If the HF current 
th!OUllh 02 is milch smaller thun the 
LO current biasing it on, 02 will 
appear to the HF cu rrent as a closed 
switch . The small·signal RF cu rrent 
nowinll in 0 2 cancels a small part. o f 
the larile.signul LO current, shifting 
the averuge opernling point of D2 to 
a lower voltagc. Similarly, the RF 
current nowi ng in 01 adds to the LO 
current , causing lhe a\'e rage opernting 
poin t of DI to have a higher \'ollage. 
This is illustrated in Figure 4. If the 
HF and LO amplitudes arc dirrerent 
by less than about 10 dB, altem:tte 
cycles of the HF signal cause one diode 
to almost completely bias o ff, and the 
other di ode LO bias on even harder, 
causin il the mixer to become unbal· 
anced. dellrnding isolation and 1M 
suppression. Conversion loss dei.'l"ades 
as well because the IF and RF current 

II 
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A A 

A~ 

fAI IBI 

Figure 3. Two versions of a single-balanced mixer. 

paths have higher time·averaged impe. 
dances due to the diodes biasing off on 
alternate RF cycles. Also, the diodes 
are forced to operate in the very non· 
linear region of their i·v curve, increas· 
ing the potential for two·tone 1M 
products to appear, should a second 
RF signal be incident at the R-port. 
R-to-L isolation in SB mixers is caused 
by the RF currents from D1 and D2 
cancelling each other in the 1-port 
balun. Recall that SB mixers also have 
good lrto·R isolation due to mixer 
balance. In general, such reciprocity 
(good L·to·R isolation and good R
tool isolation) holds for interport 
isolation caused by mixer balance, but 
not necessarily for isolation resulting 
from filters, as R-to·1 and l·to·R 
isolation is in SB mixers. Removal of 
the R-port filter degrades l-to·R 
isolation without affecting R-to-I 
isolation, because the I·port filter keeps 
RF current from exiting through 
the I·port. 

Besides having better L·to-R and L·to·I 
isolation than SE mixers, SB mixers 
have better 1M suppression. Half the 
possible 1M products exiting the I· 
port are suppressed because those with 
even harmonics of the RF are cancelled 
due to circuit balance and diode match. 
Of course, cancellation is never perfect, 
so 1M products with even harmonics 

(AI 

of fA do appear, but they are sup
pressed. 

Single-balanced mixers have twice as 
many diodes as SE mixers, so they 
require more LO power. More diodes 
allow SB mixers to have better 1M 
suppression and isolation than SE 
mixers with the same amount of input 
RF power, because the RF voltage is 
dispersed across two diodes instead of 
one, thus causing half the deviation 
from average diode operating point 
than that of an SE mixer. 

If the system requires suppression of 
1M products with even harmonics of 
fA, high L-to-R and lrto·I isolation 
over a broad bandwidth, and non· 
overlapping R· and l-port bandwidths, 
an SB mixer is a better choice than an 
SE mixer. If the filter arrangements 
are simple, and the diodes are inexp'!n. 
sive, an SB mixer can be very cost 
effective. 

Double-balanced mixers are composed 
of two SB mixers. Figures 5 and 6 
show that combining two SB mixers 
results in either a ring or a star (cross) 
DB mixer, depending on which type of 
SB mixers are used. DB mixers are so 
termed because they use two baluns, 
whereas SB mixers use only one. 
lrto-R and 1-to-I isolation in DB 
mixers is achieved in the same way as 

VI 

fBI 

Figure 4. The average operating point of 01 IAI is slightly lowered and of 02 IBI is 
slightly raised by RF input current iR. 
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it is in SB mixers, except that the R· 
port balun causes the LO·generated 
voltage appearing at the R·port to 
equal the difference between the 
small voltages appearing at junctions 
J, and J2 in Figure 5. Ideally, these 
small LO.generated voltages are nulled 
out as virtual grounds, but non
idealities in balun balance and diode 
match allow them to appear. The LO
generated voltage appearing at the [
port is the sum of the small voltages 
at J, and J2 • 

The I-port could be placed at the cur. 
rent return of the L·port balun instead 
of at the R-port balun (as shown in 
Figure 5), but L·to·I isolation would 
degrade for such reasons as: diode 
match is not used to help isolate the 
L· and I·ports; the L-port is not 
balanced as well, due to the loss of its 
ground return; and the I·port is more 
susceptible to receiving LO power 
radiated from the L·port if the two are 
nearer to each other. 

R·to-I isolation in DB mixers is caused 
by the balance of the R·port balun. In 
both ring and star DB mixers, the I
port is a virtual ground with respect to 
the R·port input voltage. This voltage 
nulling effect is mainly dependent on 
the balance of the R-port balun in ring 
mixers, whereas in star mixers, it may 
also depend on the diode match if the 
I·port is taken to be the junction of 
the four diodes (as in Figure 6) and 
not the center tap of the R·port balun. 

Double·balancl'd mixers theoretically 
generate only one quarter of the pos
sible 1M products; these have odd fR 
and odd fL harmonics. The other 1M 
products are suppressed, the degree of 
which is a function of balun balance 
and diode match. Even-by·even 1M 
products which have even fA and even 
fL harmonics are usually suppressed 
more than even-by-odd, or odd-by-even 
products. 

LO power for DB mixers is typically 
3 dB higher than that for SB mixers 
because DB mixers use twice as many 
diodes as SB mixers. Hence, the lodB 
compression point of a DB mixer is 
higher than that of an SB mixer, 
causing correspondingly greater dyna. 
mic range and 1M suppression. 

Ring DB mixers using soft·dielectric 
(PTFE) [11 technology (as opposed 
to thin-film) are generally more 
popular than star DB mixers using the 
same technology, because the state·of
the-art with soft-dielectric mixers is to 
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(AI (81 

L 

(e) 

Figure 5. The two versions of a double-balanced mixer in (B) and (e) are formed in (A) 
by combining the two single-balanced mixers of Figure 3(B). 

R 

(AI 

(8) 

Figure 6. The star double-balanced mixer (B) is formed in (A) by combining the two 
single-balanced mixers of Figure 3(A). 

use a ring quad, which has four 
Schottky-barrier diodes arranged in a 
ring. Ring quads have four leads, each 
of which is bonded to one of the four 
junctions between diodes. DB star 

mixers with ring quads use two quads, 
utilizing only half of each, and, hence, 
arp, less cost effective than ring mixers, 
which fully utilize one quad. Ring 
quads are quite small, being typically 

0.100 to .045 inches square or in 
diameter [2] . Quads are preferred over 
individual glass-encapsulated diodes 
because parasitics in the latter limit 
the maximum operating frequency to 
about 5 GHz, whereas ring quads have 
been successfully operated at fre
quencies up to 26 GHz at Watkins
Johnson Company, and show promise 
of going even higher in frequency. 
Individual beam-lead Schottky-barrier 
diodes do not have extreme parasitics, 
as do individual glass-encapsulated 
diodes. 

For most applications, double-balanced 
mixers, which are the industry stan
dard, are usually by far the best choice 
over SB and SE mixers. However, an 
understanding of SB and SE mixers is 
important because they are the building 
blocks of which DB mixers are com
posed. The superior performance of 
DB mixers over SB mixers almost 
always far outweighs the minimal 
increase in price for the two extra 
diodes and balun. DB mixers have 
superior 1M suppression and dynamic 
range, as well as low VSWR, low con
version loss, and low noise figure. These 
characteristics have been achieved over 
multiple-octave bandwidths. 

Ground return paths for RF and IF 
currents must be present in any mixer. 
The RF current return in DB mixers 
exists due to the time-averaged con
ductance of the diodes, which is 
mainly controlled by the LO, but also 
by the input RF if its power level is 
close to that of the LO. RF current in 
the mixers of Figure 5 splits: half of it 
passes through D2 and D3 and half 
passes through Dl and D4 to complete 
the RF circuit. The IF currents leave 
junctions .13 and J4 to return to ground 
through either the L-port balun center 
tap to ground as in Figure 5B, or 
through the quarter wave-length lines 
as in Figure 5C. IF ground return 
currents usually pass through the mixer 
case; increasing conversion loss by as 
much as 1 dB. Triple-balanced mixers, 
which have a balanced I-port, do not re
quire IF currents to return to ground 
through the case, eliminating the effect 
of path losses through the case. 

II 

Triple-balanced mixers are so termed 
because the I-port, as well as the L- and 
R-ports are balanced as shown in Figure 
7. Twice the number of diodes are 
present in TB mixers as in DB mixers, 
so more LO power is required, and the 
RF voltage is dispersed across twice as 
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R 

Figure 7. A OOB mixer is formed bV combining two ring DB mixers (AI or two star DB 
mixers (BI. (AI and (BI are the same circuit. 

many diodes. These factors increase 
dynamic range and 1M suppression. LO 
power required Is typically in the +10 
dBm to +13 dBm range for TB mixers 
with medium·barrier Schottky-barrier 
diodes, but some TB mixers can handle 
as much as +24 dBm of LO power, 
allowing for very high intercept points 
for both slngle- and two-tone 1M pro
ducts, much greater dynamic range, and 
good operation as upconverters because 
the mixer can handle more input power 
before compressing. This is significant 
because amplification is less expensive 
at the lower frequency before the signal 
is upconverted. 

TB mixers are formed by combining 
two-star or two-ring DB mixers. A 
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careful study of Figure 7 reveals that 
these two methods yield identical 
circuits, suggesting that a duality exists 
between ring and star DB mixers. They 
are, in fact, electrically identical_ 

Triple.balanced mixers usually offer 
greater dynamic range, better 1M sup
pression and interport isolation, and 
broader I-port bandwidth than DB 
mixers. But, the disadvantages are the 
higher LO power requirement, and 
greater cost for the extra four diodes 
and the labor necessary to match eight 
diodes instead of only four. 

Any of the three ports in SB, DB and 
TB mixers can be the R-, L- or I-port 
because these mixers are all composed 
of SE mixers, which have electrically 

identical L-, R- and I-ports (Ignoring 
filters), which all appear in parallel 
across the SE diode. 

Port selection is largely based on 
frequency requirements for fl' fR 
and fl. Essentially, port usage is that 
which optimizes system performance. 
This is why even though the R-, L
and I-ports may be designated for a 
given mixer, the system sometimes 
performs better with reversed R- and 
L-ports. Care must be taken, however, 
when reversing R- and L-ports because 
IAo-I isolation is typically better than 
R-to-I isolation in most DB mixers. 

The Mixing Process 
Mixing can only be caused by devices 
which have current-voltage relation
ships that are non-linear or that change 
as a function of time (time-variant), or 
both [ 4]. Switches are time-variant 
because they form either a short or an 
open circuit as a function of time. 
Mixers require very fast switching (at 
the LO frequency), making mechanical 
switches impractical. Schottky-barrier 
diodes are usually used in mixers as 
switches because of their low noise 
figure and fast switching speed [5]. 
Diodes are nonlinear, so both their 
time-variant and non-linear properties 
are used to cause mixing. 

Because diodes are nonlinear, they 
cause two or more signals applied 
simultaneously across them to mix, 
producing single and multiple-tone 
1M products. Two voltages applied in 
series across a diode cause the current 
through it to contain the IF and higher
order 1M products of the two voltage 
inputs. This is shown by expanding 
the exponential diode i-v relationship 
into a power series for a forward 
biased diode: 

00 

= 10 ~ 
n"O 

where: 
V L and V R are sinusoidal. 
10 is the reverse bias saturation 

current. 
VT is the (q/NKTr' term. 
10 is the diode current. 

The n=O term yields a dc current. The 
n=l term yields the fundamentals. 
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The n=2 term yields the second 
harmonics of fL and fR, plus the up
and down-converted IF products. The 
n~3 term yields the fundamentals, the 
third harmonics of fL and fR, and the 
2fL±fR and ±fL +2fR intermodulation 
products. If all n terms were calculated, 
all the IF and higher-order inter
modulation products would show up. 

Higher-order intermodulation products 
are caused by higher values of n, so 
they are severely attenuated by the 
term, 

1 
n! 

This agrees with empirical obser
vation, because higher-order 1M pro
ducts are su ppressed more than lower
order ones are. 

Besides bE:ing caused by nonlinear 
deVices, mixing is caused by devices 
that are time-variant. Switches are 
time-variant because their two possible 
states, open or closed, change over 
time. Figures 8 and 9 illustrate how 
switching causes LO and RF signals 
to multiply each other to generate IF 
and intermodulation products. 

Figure 8. Series switch controlled by VL. 
gates VR to produce VIF. 

When VL is high, VIF equals VR, and 
when VL is low, VIF equals zero. The 
high and low states of V L cause the 
switching waveform of the relay, SL, 
to be one and zero, respectively. VIF 
is the product of SL and V R: when 
VL is high, VIF '" (1) • (VR)" VR and 
when VL is low, VIF .. (0) • (VR) = O. 
Since SL is an odd square wave, it con
tains the odd harmonics of its base 
frequency, weighted by their indivi
dual Fourier coefficients. V L and SL 
have the same waveform, so their 
Fourier series are identical; however, 
their dimensions are different. All the 
harmonics of fL in SL multiply with 
V R, generating intermodulation pro
ducts containing odd harmonics of fL, 
as illustrated by the following trigono
metric identity: 

cos(n wLt) cos (WRt) '" 

1 "2 [cos(nwL + WR)t + 

cos(nwL - WR)t] 

Vl·Sl~----------------------------------------------~~"t 

Figure 9. Waveforms of VR. VL and VIF. 

where, 

n=1.3.5.7 •... 

Figure 10 shows a simplified SE mixer, 
which is the basic building block in 
balanced mixers. It is identical to 
Figure 8 in that the large-signal V L 
periodically switches the diode on and 
off to gate V R. but different in that 
the diode passes through a very non· 
linear condUction region between its 
Cully.on and Cully-off states. VL. 
which controls diode conductance. GL 
(analogous to Sd, causes current IL to 
flow through the diode. IL contains 
harmonics of fL due to the diode 
nonlinearity. GL equals IL divided by 
VL; hence, GL also contains har· 
monics of fL. These harmonics are 
especially prevalent in G L if the level 
of V L is high enough to make the 

Figure 10. Simplified single-ended mixer. 

diode clip, causing IL to approximate 
a squarewave. VR, being a small signal. 
does not cause the diode to clip; hence. 
1M products, ±mfR ±fL are usually 
suppressed more than ±fR ±nfL, 
where m and n are integers. 

V R causes current IR to flow through 
the diode. IR contains harmonics of 
fR because of diode nonlinearity, 

and generates V R across the diode 
series bulk and dynamiC resistance. 
Since IR contains harmonics of fR, 
V R does also. V R and GLare each 
expanded into a Fourier series to 
represent their respective harmonic 
content, as in equations 2 and 3. 
Multiplying the two expansions pro
duces a double Fourier series expan
sion for IIF, as shown in equation 4, 
that contains all the 1M products 
generated when fL mixes with fR [6]. 

00 jnwLt 
GL'" :E gn e (2) 

nQ - OO 

00 jmwRt 
VR "" :E Vm e (3) 

mll:l-OO 

IF power, which is transferred from the 
mixer to the IF load by current, IIF, 
contains these 1M products. 

Multiple-tone 1M products result when 
two or more input RF signals mix with 
the LO to produce the following 
frequencies: 

Coefficients m and n are integers and 
can assume any value. The 1M pro
ducts. fiM. are generated by two 
means: diode nonlinearity acting alone, 
and acting together with the diode
switching property to remix products 
reflected back into the mixer. The 
multiple·tone 1M products of most 
interest are the two-tone third-order 
products, flMI and f1M2 • These are 
generated by the n=4 and n=6 (as well 
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as higher-order) terms of the power 
series expansion for diode current [7] _ 

flMI ., (±2 fRI ± fRl) ± fL 

flMl c (±fRI ± 2 CR1) ± fL 

Two-tone third-order 1M products are 
also generated when the following 1M 
products reflect back into the mixer 
to remix_ This effect can change the 
intercept-point by as much as 3 dB or 
so_ 

Single-Tone 

C= ±2 CRl,l ± CL 

f = ±fR ± 2fR 1,1 2,1 

Two-Tone 

C= ±fRI ± fR2 ± fL 

This method of generating multiple
tone 1M products requires poor 
mismatch at the mixer ports, so its 
effect can be minimized by properly 
matching the ports. Operating the 
diodes in the more linear part of their 
current-voltage curve by applying 
relatively high LO power and low input 
RF power will minimize multiple
tone 1M products generated by diode 
nonlinearity. High-level mixers of the 
Class-2 and Class-3 variety require 
more LO power than Class-1 mixers, 
thus allowing for increased 1M 
suppression. 

Classes of Mixers 
Various classes oC mixers have been 
defined that require increased LO 
power levels and have superior 1M 
suppression [8]. A normal DB mixer 
which has a single diode in each 
leg oC the ring is a Class 1 mixer. Class 
2, type-l mixers have a second series 
diode in each leg of the ring, for a 
total of eight diodes. This type oC ring 
is now available in a small package, 
similar to ring quads, and is called an 
octal. Class 2, type-2 mixers have an 
added series resistor in each leg. Class 
3, type-l mixers have a series diode in 
series with a shunt RC combination in 
each leg of the ring. Class 3, type-2 
and type-3 mixers are identical to 
Class 3, type-1 mixers except that they 
have two series diodes or two shunt 
diodes, respectively, in place of the 
single diode in the type-1 mixer. These 
classes are outlined in Table 1. Class 4 
mixers have a network of hybrids that 
drive two sets of diodes, and two 
resistors that absorb certain 1M pro
ducts [91. 
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MIXER CLASS CIRCUIT 
LO POWER FOR 08 MIXERS 

IdBm) 

Cla~. 1 .1 *710*13 

Class 2, T vP. 1 .1 .1 *1310+24 

Cia .. 2, Tvpe 2 ~ +1310 *24 

Class 3, Tvpe 1 ~ +2010 +30 

Class 3, T vp. 2 ~ +20 10 +30 

Cia .. 3, Type 3 ~ +2010 +30 

Table 1. The various classes of mixers with their approximate LO power ranges. 

Adding more elements to the ring 
allows more input RF power to be 
applied to the mixer before the average 
operating points of the diodes in 
adjacent legs change enough to signifi
cantly unbalance the mixer, and also 
enter the more nonlinear region of the 
diode i-V curve. Such unbalancing 
degrades cancellation of 1M products 
with even fL or fR harmonics. 1M 
products with odd fR and odd fL har
monics theoretically are not affected 
by mixer balance. When unbalancing 
occurs, conversion loss increases be
cause power that would otherwise 
help generate IF products, instead 
partially contributes to help generate 
the 1M products that begin to appear. 
This, combined with the higher time
averaged impedance in the IF and RF 
current paths, and generation of heat, 
cause conversion compression as input 
RF power increases. 

Class-2 mixers have better 1M sup
pression than Class-l mixers because 
input RF voltage is dispersed across 
twice as many elements. Class-3 
mixers, in tum, have better 1M sup
pression than Class-2 mixers because 
the shunt RC combination self-biases 
the diode by charging up during the 
positive LO cycle and discharging 
slowly enough to keep input RF 
power from dominating the operating 
point when LO voltage goes through 
its zero crossing. Conversion-loss in 
Class-3 mixers does not significantly 
increase due to the extra RC com
bination because the capacitor skirts 
RF current around the resistor, 

Baluns 
Balanced mixers are composed of 
baluns and diodes. The balun balances 
the diodes and interfaces them with 
the unbalanced system. It also matches 
system and diode impedance, and helps 
provide interport isolation_ If the balun 
is at the L-port, it must provide the IF 
current return path to ground_ Currents 
in the two balanced leads of a balun 
are i80° apart in phase and ±90° and 
+900 out oC phase with respect to 
ground. 

Baluns are also used for applications 
other than mixers; in fact, many baluns 
used in mixers were borrowed from 
antenna applications [10]. Much has 
been written about baluns, and many 
clever versions have been developed 
[11], (12). Mixers can be constructed 
using any type of balun, but certain 
ones are consistently used in most 
mixer designs. Most balun circuits can 
be realized using various technologies 
such as: waveguide, thin-film and soft
dielectric MIC (microwave integrated 
circuit), coaxial cable, or bifilar and 
core. These technologies are generally 
associated with specific frequency 
ranges [13] _ Generally, MIC and wave· 
guide baluns are used in the 0.5- to 
lOO-GHz frequency range, coaxial and 
bifilar baluns are used in the dc to 
B-GHz frequency range, and bifilar
core baluns are used in the dc to 4-
GHz frequency range. 

Figure 11 shows a center-tapped trans
former which is used in virtually all 
dc to 4-G Hz balanced mixers. Broad-
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Figure 11. Transformer with a grounded 
center tap is a balun. 

band transformers of this type, having 
very good balance and various impe
dance ratios, are realized using bi-, tri
and quad-filar transmission lines wrap
ped around various shapes and types 
of ferrite cores [141. The centertap
to·ground allows for good balance over 
a fairly broad bandwidth. The fre
quency dependence of the core 
permeability limits the bandwidth over 
which the balun is well balanced 
because electrical lengths of the wind
ings change as frequency changes, 
causing a corresponding change in 
phase. Conversion loss in mixers using 
these baluns is typically 6.5 dB to 
8 dB. Figure 11 is also used to repre
sent baluns, as depicted in most mixer 
schematics, even though they may be 
realized completely differently than 
this figure suggests. 

The balun in Figure 12, using a trans
mission line and quarter-wave line to 
ground, has been realized using thin
film technology in the so-called 
coplanar balun of the WJ-M31, and 
other microwave mixers. When L is a 
quarter wavelength long, points Band 
D are ±90° and +900

, respectively, 
out of phase with respect to ground. 
A fairly broadband balun can be 
realized by adjusting the lengths of L 
and the quarter-wave line so that they 
are a quarter-wave long at different 
frequencies. The impedance ratio of 
this balun is 1:1. When this balun is 
used on the L-port of a DB mixer, the 
quarter-wave line to ground provides 

~~~-------------OB 

-::-O---------~O 
A ""-"""'------- ---; } >'/4 
-~ 

L 

Figure 12. Transmission line with 
quaner-wave line to ground is a balun. 

r++--.... '---+--o 8 

A 0--+-1-.....,. .... --+ .... 

L ~+-...,. ... --i---o 0 

Figure 13. Transmission line balun. 

the ground return path for the IF 
current. 

Another version using transmission 
lines is shown in Figure 13. It is used 
in the WJ·M40 and other mixers. 
Node C is used as the I-port in these 
mixers. 

Figure 14 shows another transmission 
line balun that uses a shorting trans
former (11 and 12) to provide the 
ground return path forIF current. This 
balun, which is used in the WJ·M1K, 
and other mixers, is usually realized 
using two lengths of bifllar: one for 
L, and one for 11 and 12' Ie and 10 
do not short to ground through 11 
and 12 because Is and 10 force equal 
currents through 11 and 12 that oppose 
each other if I, and 12 are long, com
pared to thp. wavelength in use. When 
I, and 12 are too short, Is and 10 do 
short to ground; this limits the low 
frequency end of the balun band
width. The high frequency limit is 
determined by the series inductance 
of bifllar L. 

Diodes 

Almost all mixers currently available 
use Schottky·barrier diodes to cause 
mixing. Other devices, such as tran
sistors and FETs, have been used in 
active mixers [15), [16) that provide 
conversion gain and high intercept
point; but, these mixers have high 
NF (noise figure), and are expensive, 
especially if GaAs FETs are used. 
Schottky-barrier diodes are relatively 
inexpensive, have low NF, and can be 
operated up to millimeter· wave fre
quencies [3], L 5) . They usually require 
no dc power supply for normal opera
tion because LO power is sufficient to 
switch them on and off. 

The forward·biased properties of 
Schottky-barrier diodes are controlled 
by majority carriers, so these diodes 
can be switched quickly because 
minority carrier storage effects are not 

present. When the forward voltage 
drops to zero, the current stops almost 
instantly, and the reverse voltage can 
be established in a few picoseconds 
[2], [5]. 

Schottky-barrier quads are made by 
bonding four diodes arranged in a 
ring onto a ceramic, fiberglass, or 
plastic substrate. A monolithic ring 
quad is preferred over one with 
individual diodes because the diodes 
in the monolithic quad match each 
other and track together over tem
perature much better than individual 
diodes. Rings with eight (octal) and 
twelve (duo-decca) diodes have recently 
become available for high-level mixer 
applications. 

GaAs Schottky-barrier diodes typically 
have cutoff frequencies in the 400- to 
1000-GHz frequency range, whereas 
silicon diodes cutoff in the 80· to 
200-GHz frequency range. GaAs 
diodes have higher forward voltage, 
V t, resulting in a higher LO power 
requirement. They are more expensive 
than silicon diodes and have higher 
flicker noise. Vt for GaAs diodes with 
1 mA of series current is typically. 70 
volts, compared to .30 volts for a 
medium-barrier silicon diode. 

In order to optimize the noise figure 
of Schottky-barrier diodes, the follow
ing LO power levels should be applied 
per diode [5] : 

Barrier 

High 
Medium 
Low 

; 
-::-

" 

LO Power Per Diode 

+3 dBm or more 
-3 dBm to +3 dBm 
-3 dBm or less 

'8 '1 

) @b: -E 
'0 '2 

~ 
., 

L 

Figure 14. Shoninll transformer balun. 
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The WJ-M1K mixer, which is a field
proven leader with low conversion loss 
and superior 1M suppression, uses the 
balun in Figure 14 to interface the 
L-port with the diodes_ The R-port 
balun is the same as that in Figure 13, 
with the I-port connected to node C. 
This is a Class 2, type-I mixer, designed 
specifically for suppression of 1M 
products. 

Analysis of 
Intermodulation Products 
The 1M products present in the IF 
output of an SE mixer are derived by 
using Equation (4). When SE mixers 
are combined to form a balanced 
mixer, some of these 1M products are 
eliminated through cancellation. This 
is illustrated in the following analyses 
for SB, DB, and TB mixers. The analy
sis procedure used assumes diode con
ductance, GL' is composed exclusively 
by harmonics of large-signal V L; be
cause V R is a small-signal voltage, ~ts 
effect on diode conductance can be Ig
nored. It also assumes the diodes are 
identical, and the baluns are perfectly 
balanced. Diode currents i1 and 12 in 
the SB mixer of Figure 3A combine to 
give IF current, IIF-

00 00 

il ~ ~ ~ Vm gn cHtn WL <m WRit ~ K 
n=O m=O 

i2 Q K e<jmn D K(-l)ffi 

IIF ~ il-12 Q K[I-(-I)m] 

The e±jm11' term in i2, which equals 
(-l)m, is present because IR opposes 

i2' 

K represents the double Fourier series, 
the coefficients of which give the 
relative amplitudes of the 1M products. 
Since the goal is to determine which 
1M products exit the I-port and not 
their relative amplitudes, the double 
Fourier series is dropped. This allows 
for quick determination of which 1M 
products will exit the I-port of a given 
mixer circuit, because the cumbersome 
Fourier series expansions need not be 
written. 

When m is even (m c 0, 2, 4, ... ), 
IIF D 0; when m is odd (m ~ 1, 3, 5, 
... ), IIF *0, showing that 1M products 
containing even harmonics of fR are 
suppressed in SB mixers and that all 
others exit the I-port. 

Analysis of the ring DB mixer in 
Figure 5 is similar. Diode currents i1, 
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i2, i3 and i4 combine to produce IF 
current, IIF. Current i1 has the (-l)m 
term because it opposes IR; i3 oppose~ 
IL, and i4 opposes both IL and IR-

i1 c K(-l)m 
i2 Q K 
i3 D K(-lt 
i4 D K(-lt+m 

IIF D 0 if either n or m are even, so 
only the 1M products with odd fL and 
odd fR harmonics exit the I-port. 

The star DB mixer in Figure 6 has the 
same IF output as the ring DB mixer 
just analyzed. Its IF output current is 
calculated as follows: 

IIF Q i1 - i2 + i3 - i4 
Q K[(-I)n - 1] [(-l)m - I] 

Again, the odd-by-odd 1M products 
are the only ones exiting the I-port. 

The two TB mixers in Figure 7 are 
identical circuits. An analysis of both 
versions shows that only the odd·by
odd 1M products exit the I-port. 

IIF '" i1 - i2 + i6 - is = i7 - is + i4 - i3 
'" K[(-I)n - 1J [(-I)m - IJ 

Knowledge of which 1M products exit 
the R- and L-ports is often required_ 
Current leaving the R-port of the ring 
DB mixer in Figure 5 is IRout : 

1M products with odd fR and even 
fL harmonics exit the R-port. Current 
IL contains the 1M products exiting out 
the L-port: 

lLo c i4 - i1 
ut '" K (-I)m [(-I)n - 1J 

1M products with even fR and odd 
fL harmonics exit the L-port. A 
similar analysis of currents leaving the 
R- and L-ports of the TB mixer of 
Figure 7 shows that the odd fR by 
even fL 1M products exit the R-port; 
the even fR by odd fL 1M products 
exit the I .. port. R- and L-ports must 
be well-matched to the system in 
order to keep these products from 
reflecting back into the mixer to 
remix and produce further 1M pro
ducts. Attenuators on the mixer ports 
enhance matching by attenuating 
unwanted products, thus lessening 
their effects on adjacent system 
components. 

Harmonic mixers, as shown in Figure 
15, use the second harmonic of the 
LO to generate the desired IF signal. 

IIF=-i1 +i2- i3+ i4 
'" K[- (-l)m + 1- (_I)n+m +(-I)n] 
=K[1- (-l)m] [1+(-I)n] 

IF output occurs for 1M products 
having odd fR and even fL harmonics, 
which include the desired ±2fL ± fR 
products. Harmonic mixing allows the 
LO to operate with half the normally 
required frequency_These mixers have 
higher conversion loss and a more 
unstable IF output bej:ause frequency 
drift in the LO is doubled. 

Conclusion 
This Tech-notes series has presented 
the basics of mixer characteristics, 
performance, theory, and technology: 
Part 1 discussed 8SB conversion loss, 
V8WR, isolation, dynamic range, 1M 
products, intercept point and 8SB 
noise figure. Part 2 discussed mixer 
circuits, the mixing process, classes of 
mixers, baluns, diodes and one example 
of how baluns and diodes are com
bined to form a mixer_ This founda
tional material should provide a good 
basis for the understanding of mixers. 

"1-
Figure 15. Harmonic mixer. 
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PASSIVE COMPONENTS 

Selecting Mixers for Best 
Intermod Performance 
(Part 1) 

Single-tone intermodulation is considered under various input 
conditions for double-balanced mixers. It's important to select the 
mixer with the highest isolation over the frequency range of 
interest. 

TillS is tile lirsl of a two-parI article that 
compares rile three general classes 01 
double-balanced mixers. Pan fI, planned 
lor next month, wI/leave' thlfd·order IWO

lOne mle/mods for vatious LO dflves and 
rf mputs. The PItfa lls in using the intercept 
me/hod m evaluating mlermoduJatlon WIll 

a/so be dIscussed. 

The chOice, among the many types 01 
double-balanced mixers, not only de
pends on cost, size, reliabl1ity and dy
namic range, but also on an ability to 
suppress unwanted distortion produc ts 
resulting from the non-linear cha racter
istics of the moter diode. Here's a tutorial 
discussion on Ihe design of mixers and 
ways 10 evaluate Ihem_ Two types of 
distortion are considered-single-tone or 
harmonic Inte/modulation. and multiple or 
two-tone Intermodulation. HarmOniC inter
mod cha rts are used as a guide tor 
choosing trequencies and predicllng dis
tort ion product levels. 

Mixer Types and Classes 

Mixers are placed InlO three general 
classes depending on the mixer's signal
level handling abihly. Mosl commercially
available double-balanced rTlixers are 
low-level (Class I)types. lo·,','- Ievel means 
the lotal comblOed input signal power is 
below -10 dBm. High level mixers are 
generally above this inpullhreshold. 

Class I mixers have 1 dB converSion 
compression poinls typically in the region 
of 0 dBm to +5 d8m with a nominal LO 
drive level at + 7 dBrn. Such mixers typi
cally have one diode In each leg 0 1 the 
diode ring. but otherWise are Similar In 

CirCUit conhguration to Class It mixers. 
Fig. 1. 

Dan Chead le, Member of Ihe Technical 
Stall. Watkins-Johnson Company. 3333 
Hillview Avenue. Palo Alto. CA 94304. 

1. A Class II , Type 1 mixer has two 
diodes In each leg . The 1 dBcompresslon 
point occurs Irom +8 to + 12 dBm With 
nominal LO drives from + 1310 +20 d Bm. 

Q. 'ss" ".-'l" 
,nFII, 

----!>f-. 
rns\ 1I .lml( 

Ir'~l l"I 

2. Th e va rious classes 01 mixers have 
different elements In their legs. A Class 1I. 
Type 2 mixer incorporates .. preCiSion 
series resistive element Class III mixers 
offer besl perfo rmance in suppressing 
higher-order intermods . 

High-level Class II mixers have I -dB 
compression points al +8 [0 + 12 dBm 
and nominal LO d rive levels from + 13 to 
+20 dBm. They are capable of handling 
two 0 dBm signals wJlhout conversion 
compression. Of the Iwo Class Il type 
mixers commercially available. Type 1 is 
least expensive and most common. It 
uses two diodes in each leg. Fig . 1. Thi s 
mixer operates wi th a nominal LO d rive of 
+ 13 dBm. but will generally give im
proved single-tone and two-tone 1M sup
plesslon with a + 17 dBm LO dnve. 

The Class 11 , Type 2 mixer has a senes 
preCiStOn resistor in each leg, Fig . 2. and 
typically a 0.5 dB grecller conversion loss 
than Type I . It has a belter balanced ring 
because of Ihe precision resistive ele
ments and. therefore. oilers lower dc 

offsel vol tage. Iligher isolation and bellar 
suppression of the single-lone 1M pro
duct~1I 01 which depend on mixer 
balance. These reSistive elements in an 
intermediate-level mixer serve to hold a 
larger reverse bias on the pairs 01 diodes 
durmg any non· conducting haff cycle. 
ThiS allows a targer rl signal VOltage 10 be 
applied belore conversion compression 
occurs. However. more LO power musl be 
supplied 10 drive Ihe diodes 10 the low 
dynamic reSIstance necessary for mini
mum conversion loss . 

A Ihlrd mixer class (Class III ) is the very 
high-level class with a I -dB compreSSion 
point al + 15 dBm or higher and nominal 
LO drive levels from +2010 +27 dB"ll . 
These are the most expensive and the 
best performmg high-level mixers in sup
pressing higher-order, single-lone. and 
third-order two-tone rnlermodulatlon dis
tortion. TIle capacitor in parallel wllh the 
series resistive element (Fig. 2) will 
charge to an average dc voltage when the 
LO drive signal is Impressed. This voltage 
acts to hold a reverse bias on Ihe oppostle 
diodes of the rlOg so that when the LO 
vollage passes through ils 2ero voltage 
tranSition region. Ihe diodes remain re
verse biased . Thus. a larger r! signal must 
be applied to overcome this reverse bias 
and turn on Ihe diodes which raise Ihe 
mixer's converSion compression point. 
The capacitor also acts as an rf bypass so 
rI-port signal power is nOI lost in the 
reSistive elements. The conversion loss of 
a Class III mixer is a minimum and is 
Iypically only about 0.5 dB greater than 
for a Class I type 

The disadvantage of the Class III mixer 
IS lhe add!tlonal complexity results in 
Increased cost . Also. Ihe thermal nOIse m 
the reSistive elements can raise the mix
er"s noise figure above its conversion 
loss. This thermal noise IS worse at fre
quencies above 200 MH2 and is gener
ated prinCipally In tile resislive element s 
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as a result of internal dissipation and 
environmental temperature. The Class III 
mixer is usually limited to those appli
cations where the maximum operating 
temperature does not exceed + 85°C. 

What Constitutes Distortion? 

Single-tone (harmonic-intermodulation) 
distortion results when one signal is pres
ent at the r, port. The desired mixing term 
is a single-tone intermodulation product 
resulting from a beating of the local oscil
lator with !fie rf input signal. Because the 
local oscillator and its harmonics mix with 
the rf input signal and its harmonics, 
higher-order distortion products also re
sult, Table 1. 

Two-tone intermodulation occurs when 
two Signals are applied to the mixer's 
input port, and results in the mixing be
tween these two signals and the LO, (Part 
II of this article discusses two-tone distor
tion in more detail). Of tel), the single-10ne 
1M products in Table 1 are called "spuri
ous responses". This is correct if one 
considers only mixer produced products 
other than the desired sum or difference 
frequencies. Two-toneormuitiple-tone 1M 
distortion would also be correctly labeled 
"spurious responses" to the system. Con
fusion occurs when trying to distinguish 
between the products in Table 1 and two
tone distortion by referring to the former 
as "spurious responses" and the latter as 
"1M products", since both can correctly 
be called by either terminology. 

From Table 1 it is evident that forthe3 fR 
row and higher fR products, the Class III 
mixer does a superior job of single-tone 
1M suppression. For the 2fR and fR row, 
there is no improvement by using a high
level mixer. The bottom row shows a 
definite degradation ·in the suppression 
for both Class II and Class 111 mixers. The 
bottom row represents harmonics of fL: 
and because the fL signal level is higher in 
the high-level mixer, these harmonics are 
high('r in magnitude. 

Theoretically, the nfR product will de
crease (n-1) dBforeach dBthe fR level is 
decreased relative to the desired fL ± fA 
output level. For example, the 3fR prod
ucts should decrease (3-1) dB or 2 dB 
for each dB that fR is decreased. This 
means the unshaded 3fA row should show 
20 dB greater suppression than the shad
ed 3fR row since the input level for the 
unshaded rows is 10 dB less than the 
shaded rows. 

The Class II and Class III mixers show 
about 20 dB improvement for the -10 
dBm input signal, but the Class I mixer is 
not consistent here. Because the 0 dBm rf 
input signal is large enough to cause a 
small amount of conversion compression 
in the Class I mixer, severe uncancelled 
odd fR mixing occurs with odd fl products. 
Theoretically, all odd fR products (mixing 
with all odd fL products) are not sup
pressed because of balance in a double
balanced mixer, but such suppression is 
dependent on the level produced by the 

Table 1 

diodes. This is shown in Table I for the 
Class I mixer, where the 3fR products 
mixing with the odd fL products, show 
about 10 to 20 dB less suppression than 
the 3fA products mixing with the even
order fL products. The even fA products 
show about the same suppression when 
mixing with both the even and odd fL 
products. If the mixer balance were per
fect, these products would be completely 
cancelled by the double-balanced circuit. 

The odd fA products are the most pre
dictable products in the charts. They 
typically vary less than ±5 dB from unit to 
unit of the same model and, unless con
version compression has taken place, 
they decrease fairly well according to the 
rule where nfR will decrease (n-1) dB 
relative to the desired output for each dB 
that rf input level is decreased. The even 
harmonics of fA vary as much as ± 15 dB 
from unit to unit of the same model: 
particularly for the 4fA and higher even
order fA rows. 

Select the Right-Class Mixer 

Displays of mixer performance for each 
class, Fig. 3a, b, c, show 3fA and higher 
order fA products of the three rf-port input 
signals mixing with the LO drive signal. 
The Class II mixer reduces the strongest 
1M products about 20 dB more than the 
Class I mixer, and the Class III mixer 
reduces these products nearly 40 dB 
more than with the Class I mixer. 

SINGLE-TONE INTERMODULATION DISTORTION 
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3. Spectrum analyze r display showsintermodulahon prod
ucts lor (a) Class I mixer, +- 7 dBm LO dnve, (b) Class II 
mixer, wilh + 17 dBm LO drive; and (e) Class III mrxer wdh 
+ 27 dBm LO drive. 

If the displays had Included products 
from the bOHom th ree rows of Table 1. 
the re would nol have been lola I improved 
product suppression lor the Class II and 
Class III mixers. Therefore, befole an 
Intelligent choice can be made on Ihe 
classo! mixer required. ills necessary 10 
know what products are present in Ihe 
output passband. 

In manycrllical applications. whele 2111 
PlOducls occur In the output. the Class II , 
type 2 mixer IS the bes! choice. II only 3111 
and higher products are plesent. a Class 
III MiKer Will give Ihe maximum Sup
p ression. If the output includes still lower 
order ptoduCIS. then the best ans ..... e r. if 
POSSible. IS to change the syslem fre
quenCies 10 eliminate these relatIVely 

strong producls. II thiS is not poSSible, 
then a Ctass I Mixer with the best isolation 
should be used. 

Table 2 shows the effects of increased 
LO dllve level on Single-tone 1M suppres
sion for 0.2- 500 MHz Class I. Class 11 , 
type 1. and Class 11 type 2 mixers. Note 
that for m any of the 31 11 products. the 
C lass II type 2 mixer has about 10 dB 
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improvement over the Class " type 1 
mixer. In general. for 3fA and higher fA 
products. 0.5 to 2 dB additional suppres
sion can be obtained for each dB in
crease in LO drive. The 2fA or fA rows 
generally show little change with in
creased LO drive and the bottom two 
rows typically shows a degradation in 
suppression. 

Choosing the Right Frequency Range 

What mixer should one use when the 
bands overlap significantly? As an exam
ple. consider operation near 50 MHz. One 
has a choice between a 0.05 to 200 MHz 
mixer and a 5 to 500 MHz mixer. The 
single-tone 1M chart. Table 3. is based on 
50 MHz and prav ides data for th ree differ
ent printed-circuit model Class I mixers. 
The average suppression for the 3fA row 
forthe 0.05 to 200 MHz unit is 58 dB with a 
+ 7 dBm LO drive level. The 5 to 500 MHz 
unit has an average suppression of 62.3 
dBonthe 3fA row. This unit has better high 
frequency isolation due to less distributed 
capacities in the fewer turns required on 
the transformers. 

The effect of the distributed capaci
tance has been furthe r reduced in the 2 to 
500 MHz mixer. This has been accom
plished by using baluns on both the LO 
and rf ports. 

The balun tends to balance the voltage 
at the input to the transformer. thus caus
ing more nearly equal current to flow in the 
distributed capacitance. This results in a 
better balanced output voltage from the 
transformer to the diode ring. This mixer. 
with baluns, Fig. 4. gives an average 
suppression on the 3fA row of 67.5dB. or5 
dB greater than without the baluns. 

Table 4 compares distortion products 
of a 0.2 to 500 MHz Class I Mixer to those 
of 3 to 1000 MHz Class I mixers at 
approximately 300 MHz. Those products. 
which depend on mixer balance and 
which exclude only the odd fA mixing with 
the odd fl. have better suppression in the 
higher frequency mixer because of the 
higher isolation. 

In summary, for the best 1M suppres
sion one should select the mixer with 
highest isolation for the frequency range 
of interest. 

4. A balun on the LO and rf ports of a 
mixer gives a better balanced output 
voltage from the transformer to the diode 
ring and results in better 1M suppression. 
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Table 4 

SINGLE-TONE I NTERMODULATI ON DISTORTION 

IMII A: 02 TO SIlO MHz CLASS I MI XER 
IMIAI 8: 3 TO 1000 MHz CLASS I MIXER 

90 90 88 ~ 

83 '10 88 95 83 90 

so 61 52 54 65 13 

58 63 62 63 56 65 

23 24 0 0 35 n Il ::: 300 MHz @ -1 d8m 

A 8 18 18 
IR:::3OO MHz Ii ·IOdBm 

o 

HARMONICS or IL 

Table 5 

SINGLE'TONE INIERA-.>DUlAIION DISTORTION 

INPUT FREQUENCIES 90 86 92 93 
SIR 

~300MHZ 90 90 14 71 

A 8 SO MHz 
79 90 84 92 81 1I0 

41R 
1I0 '10 90 90 90 90 

51 68 S9 61 S9 62 Sil 
31R. 

68 76 S4 57 72 76 

65 72 61 67 66 69 4Il 
ZlR 

78 76 80 80 7S 77 

23 14 0 D 23 20 31l !!!!qlilllcr~~~_O.r.~~~R2 

24 30 0 D 40 40 IM6E I A: S'SOD MHz 
lM6fl 8: 2·500 MHz Iwith 8"lUN~ 

A B 20 12 2fL 

A B 34 32 

o 'l 

HARMONICS OF Il 
CLASS I MIXERS 

Different Input Frequencies and Distortion Products 

Table 5 compares distortion products of 
two higher-frequency Class I mixers (that 
were included in Table 4) for 50 MHz and 
300 MHz input signals. The output signals 
for 300 MHz input fall between 10 and 50 
MHz on the center diagonal and are 
centered around 300 MHz on the two 
outside diagonals. Thus. all products are 
within the i-f port frequency range. The 
even order fA products show typically 5-
15 dB deg radation at 300 MHz on most 1M 
products that depend on mixer balance. 

Products that do not depend on mixer 
balance. (3fAby 3fL and Sf A by5fd showed 
improved suppression at 300 MHz. This is 
not always the case. but typically such 
products do not degrade appreciably at 

the higher frequencies. 
When necessary to specify distortion 

products, it should be done with refer
ence to broadband 50-ohm systems 
since any other system is unique and 
must be exactly duplicated in each test 
setup right down to the length and type of 
line between the mixer ports and driving 
sources and loads (particularly the i-f 
port). Part" will show how different i-f port 
filters affect third order two-tone prod
ucts. Also. it is advisable to specify a 
definite set of frequencies for each 1M 
product conSidered. rather than a band of 
frequencies. so that exact correlation 
between the manufacturer and customer 
can be obtained. 
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Selecting Mixers for Best 
Intermod Performance 
(Part 2) 
Third-order two-tone intermodulation is a function of LO drive and 
rf input levels. In evaluating 1M, it's imporlantthe mixer is operating 
in a truly linear region. 

nilS IS the second and concluding article 
on mlermodufalion products In double
balanced mixefS. Part I appeared laSI 
month. 

In many receiver applications. 1'110 input 
signals may enter a mixer and mix with the 
local oscIllator 5ignall0 produce un· 
wanted inband imermodulalion products. 

These rhird-order two-tone products 
can be particularly troublesome In a re
ceiver because [hey are separated from 
[he desired output signals by the same 
amount as the IWO Input signals. Because 
01 this equally-spaced relationship, it is 
very diflicullto provide adequate filler ing 
to remove the produCIS without affecting 
the desired outputs. 

Two methods that are used to reduce 
these two-tone products are: 
• Increase the LO drive for low mput 
signals so Ihe diodes operate only briefly 
in the highly nan-linear transit ion region. 
• Increase the lorward voltage drop in 
each diode leg. ThiS is accomplished by 
placing additional diodes or resistive 
elements in each leg 01 the mixer ring and 
increasing the LD drive level. 

The Class III mixer gives the best sup
pression 01 1M produc ts over wide rl input 
levels when LO dnves 01 + 17 dBm or 
more afe provided. However. the perfor
mance for each class of mixer and their 
relative merits should be carefully 
weighted before selecting any type. LO 
levels should also be carefully evaluated 
lor their effect on other parameters . 

In addition to third-order two-tone prod. 
uct suppression. the Iradeoffs between 
the t dB conversion compression point 
and the intercept pOint (where second 
and thifd-order 1M products occur) in the 

Daniel Cheadle , Member of Technical 
Stall, Watkins Johnson Company. 3333 
Hillview Avenue. Palo AHo. CA 94304_ 

1. Spectrum of i·f and 1M products lor (a) crass I mixer. 13 dBm LO drive, (b) Class II 
mixer, 20 dBm LO dnve and (c) Class lit mixer, 23 dBm LO ddve, show the equal 
spacing in frequency between the unwanted producls. HOflzomal scale IS 0.5 MHz/dlv. 
(centered at 30 MHz) and the vertical scale IS 10 dBfdlv . 

various mixer types should also be consid
ered. Interestingly enough, aChieving a 
high compression POint is no guarantee 
that maximum tWO-tone suppression has 
been achieved in a double-balanced 
mixer. 

Suppressing Third-order Products 

Consider the spectrum of Ihe three 
classes 01 mixers in Fig . 1. The two rf input 
signals 'll , and fHz . are 0 dBm tones al 220 
MHz and 220.5 MHz applied to Ihe rl po rt 
of each of the mix.ers. The LO slgna[, f~ , set 
at 250 MHz. is driving each mil(er at liS 
max.lmum recommended LO drive level. 
The unwanted ,nband third-order two
tone modulation dellned as (21," - f,") z: 
fL and (2111 , - 'Ilz) z: fl. is shown rn 
decreaslOg amounts for each mixer class. 

Fig 1 (a) shows the third. filth. and 
seventh-order products for a Class [ 
mixer. With 7 dB additional LO power. the 
Class II mixer, Fig . 1 (b) provides about 20 
dB of increased Suppression over the 
Class I mixer on the thl ld order product. 
Andwlth 10dBmoreLOpower. theClass 
III mixer, Fig. 2 (C) prOVIdes about 40 dB 01 
Increased suppreSSIon on the thIrd-order 
prOduct. This additional suppression on 
the high level Signal can be used 10 

reduce distortion in rccelvel s with large 
input signal levels and In multi-channel 
communication equipment. It IS also very 
useful in spectrum analyzer i-I sections 
where a large dynamic range is required. 

Determining Ihe Intercept Point 

The imercept poim used widely to prcdict 
the second and third-order distortlon sup
pression in linear amplifiers is being in
creasingty applied as a specification for 
double -balanced mixers . It is defined as 
the intersection of the deSlfed output 
curve and the curve of the distortion 
product of rnteres!. The third-order two
tone cu rves in Fig. 2 for a Class I and 
Class III mixer show a 3: t slope on an 
absolute log-log scale intersechng the 
desired output curve which has a 1: 1 
slope. The.r relative slope is then 2:1 
which results In the 2 for 1 rule i.e .• lor 
each dB the Input is reduced. the third 
order two-tone will be reduced 2 dB 
relative output 

For example. If the input level is fe
duced 10 dB. the additionat suppression 
below the deSIred output would increase 
by 20 dB. ThiS rule holds only over the 
linear region 0 1 Ule third-order slope. 

Instead 01 actually extrapolating the 
linear portion 0 1 tile two-tone curve as in 
Fig 2. a simpler method is to take the 
relative suppresSIon (usmg the test set
up 01 Fig. 3) diVide by two and algebra
Ically add the Input level to thiS. For 
example, using this rule on the -20 dBm 
inputs forthe Class [mIxer in Fig. 4 yields 
62/2 - 20 :< + 11 dBm as in the rnput 
Intercept point. This Is the true intercept 
pornt for this Class I mixer since the -20 
dBm inputs is in the linear region. (Note 
that Fig. 2 verilies this + 11 dBm value). 
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2. Third-order two-tone modulation curves may be used to 
define the intercept point of mixers.ltdomonstrates the 2 dB 
for 1 dB rule, that is for each dB the input is reduced, the 
third-order two-tone will be reduced 2 dB relative to the 
desired output. 

4. A comparison of relative third-order two-tone Inter
modulation products show non-linearities occurring for 
Class I and II mixers at -18 dBm but not for the Class III 
mixer even at 0 dBm. The S-band Class \I mixer shows a 
slight non-linearity at the signal levels increase above 
-16 dBm. 

However if the rule is used at the -10 
dBm input levels on the Class I mixer, the 
result is 54/2 -10 = + 17 dBm which is 6 
dB higher than the true intercept point. 
The interesting fact here is that -10 dBm 
is usually the most popular level for 
measuring two-tone distortion in a mixer. 
Unfortunately, at this level, the intercept 
simply is not valid for the Class I mixer. If 
the purpose of the intercept point is to 
provide a single specification to predict 
the 1M suppression for a large range of 
input signal levels then it should be ap-

plied only to the linear region. For a Class I 
mixer, the region is up to about -20 dBm 
and it is up to about -10 dBm for Class II 
mixer. For a Class III mixer, the region 
extends to 0 d Bm. 

Third-Order 1M Cancellations 

When two diodes are used for simulta
neous mixing in a mixer, cancellation can 
occur in the third order two-tone prod-

3. Test setup for measuring relative two-tone 1M vs. rf input level shows test 
instruments used. Comparable manufacturers' test equipment works equally as 
well. For the test results shown in Fig. 4, LO frequency is 113 MHz and 
fRI and fR2 is 43 and 63 MHz. The S-band mixer tested operates at a fR of 
3.2 GHz and an LO frequency of 3.36 GHz at + 17 dBm. 
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ucts if the diodes are biased at a differ
ent level'. The different bias levels cause 
the fourth and sixth order coefficients of 
the polynomial that represents a diode 
characteristic curve to be opposite in sign 
to the fourth and sixth order coefficients 
of the other diode. 

In a double-balanced mixer, which 
uses a ring quad arrangement, the two 
diodes are biased on by the LO signal 
during any half cycle. The rf signal passes 
through one of these conducting diodes 
in an opposing direction to the LO signal 
and in an aiding direction in the other 
conducting diode. For low level input 
signals, this rf perturbation is small com
pared to the average LO bias level. At 
higher input levels, however, it causes the 
two diodes to be biased at slightly differ
ent levels at any instant in time. A sign 
reversal on either or both the fourth and 
sixth order coefficients between the two 
diodes will cause some deg ree of cancel
lation to occur. The extent of canellation 
is 12.5 dB at -10 dBm input levels for the 
Class I mixer as shown in Fig. 4. The 
maximum cancellation using a + 7 dBm 
LO signal occurs with two -8 dBm input 
Signals. As the input levels are increased 
still further, conversion compression ef
fects occur in the mixer. 
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Anothertypeofcancellation in a double
balanced mixer is a relative phase shift 
between the 1M products that are pro
duced in each of the two conducting 
diodes. The 1M distortion currents gener
ated by each diode are summed in the 
i-f port of the mixer so that any phase 
shift between these currents will cause 
some cancellation in the 1M distortion. 
Byplacing an open ended 50-ohm coaxial 
line directly in shunt on the i-f port of the 
mixer and adjusting the line length over 
several inches as much as 30 dB addi
tional suppression can be provided. 

Mixer Compression 

The conversion compression in a mixer 
is unlike the gain compression in an am
plifier. An amplifier compresses the signal 
when clipping of the waveform occurs as 
a result of the transistors being driven into 
saturation during one-half cycle or cutoff 
during the other half cycle or both. In a 
double-balanced mixer (see Figs. 1, 2; 
p.48 Nov. 1973 Microwaves,) the local 
oscillator alternately drives one half of the 
diode ring on while the other half is 
reversed biased by the "on" biased di
odes. When the magnitude of the rf signal 
becomes sufficiently large it can also act 
as an LO signal and turn-on the diodes. 
When this happens. rf signal energy is lost 
in these diodes-resulting in conversion 
compression. 

Conversion compression is also caused 
by the rf signal opposing the LO signal 
in one of the conducting diodes. This 
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causes a shift in the average operating 
point towards a higher dynamic imped
ance. The rf signal then sees a relatively 
high impedance in one diode and a low 
dynamic impedance in the other. This 
effect unbalances the i-f currents through 
the LO transformer and causes partial 
loss of common mode cancellation. The rf 
signal then sees a higher impedance in 
the LO transformer-further increasing 
the conversion compression in the mixer. 
These effects have been found to be less 
significant than the rf signal acting as an 
LO source and can be overcome by main
taining a large LO signal to rf signal level 
ratio. 

Effects of LO Drive on 1M 

Improvements in third-order suppression 
also occur when the LO drive is optimized. 
This is seen in the Class I mixer per
formance in Fig. 5, which shows relative 
third-order two-tone 1M suppression for 
four LO drive levels. It is not possible to 
extend the true linear region more than a 
few dB using increased LO drive. Note 
that the higher order coefficient cancella
tion occurring with the + 7 and + 10 dBm 
LO drive levels is virtually eliminated with 
the + 13 dBm drive level. The + 17 dBm 
drive level actually produces a reversed 
effect and degrades at a slightly faster 
rate than the 2:1 rate. This higher rate of 
degradation is also evident in the Class II 
mixer Fig. 5 (dashed lines) when driven at 
a +20 dBm LO level. In comparing the 
third-order suppression of the Class I and 

Class II mixers both driven with + 13 dBm 
LO drive levels. it is seen that there is no 
apparent advantage for signal levels be
low -10 dBm in using the Class II mixer to 
obtain better third-order two-tone sup-. 
pression. The improvement in third order 
suppression with increased LO drive for 
low level input signals is the result of the 
diodes operating for a shorter period of 
time in the highly nonlinear transition 
region. 

One trade-off for driving a Class I mixer 
at a higher than nominal LO drive level 
can be an increase in noise figure for 
i-f frequencies below 10 MHz since the 
diodes are not screened for low 11f noise 
at high current levels. This is important 
in phase detector applications. Also a 
slight loss of mixer isolation can occur 
since the diodes are not matched at the 
higher current levels. Most mixer manu
facturers do not recommend that a Class I 
mixer be driven above + 13 dBm on the 
LO port. 

Effects of rf Drive 

The type of two-tone degradation occur
ring for rf input levels above +10 dBm on 
a Class I mixer demands that changes to 
the basic mixer circuit be made. This is re
quired to obtain improved performance 
since increasing the LO has a negligible 
effect on 1M performance. This is one 
reason that the Class II type 1 high-level 
mixer was developed. (See Fig. 2, Part I 
of this article, Nov. '73 p. 48). The extra 
diode in each leg of the mixer provides 
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5. LO drive heavily Influences third-order two-tone 1M for a Class I mixer 
(black). This mixer type does not exhibit any phase cancellation so no cross
overs in suppression occurs. A Class II mixer (in dash lines) offers no 
improvement in third-order 1M suppression at a -13 dBm LO drive when signal 
levels below -10 dBm are used. Class III mixer offers the best 1M suppression 
over wide rf input levels and LO drive levels. 
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6. Third-order two-tone suppression for the three classes 
of mixer has wide variations at the higher frequencies. 
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7. Third-order two-tone suppression for a 3 to 1000 
MHz Class I mixer is not necessarily dependent on the 
LO drive. Phase cancellation is also a factor. 

8. Class III mixer offers improved suppression of 1M 
over Class II mixers but is still sensitive to frequency. 

additional back bias on the "non-con
ducting" pair of diodes. The resultant 
compression effects prevent severe 1M 
degradation on rf input signal levels up 
to 0 dBm. 

For 0 dBm RF inputs, the Class II mixer 
gives 22 dB greater suppression than the 
Class I mixer when both mixers are driven 
at + 13 dBm on the LO port. When + 17 
dBm or greater LO drive levels can be 
provided, the Class III mixer, Fig. 5, (color 
tint) will give superior suppression for all 
rf input levels. This is caused by the capa
citive elements in each diode leg in the 
mixer. Each capacitor holds a reverse 
bias on each pair of diodes during their 
non-conducting period even when the LO 
swings through its zero voltage transistor 
point. Reasonable linearity is maintained 
up to 0 dBm for LO drive levels of + 17 
dBm and higher and up to -3 dBm for 
a +13 dBm LO drive level. 

What's the Effect with Frequency? 

Third-order two-tone suppression main
tains three distinct levels of suppression 
for each class of mixer. Across a 500 
MHz band, as shown in Fig. 6, there is a 
10-15 dB variation in suppression with 
frequency. The variation is most pro
nounced at the higher frequencies where 
a relatively small change in frequency can 
result in a large change in 1M suppression. 

The effect over frequency for -10 and 
-20 dBm input levels and four different 
LO drive levels is shown in Fig. 7. Notice 
that increasing the LO drive level does 
not always result in improved perfor
mance. In fact at 500 MHz with -10 dBm 
rf input levels, the best performance is 
obtained with + 7 dBm drive. The sup
pression here is nearly 20 dB better than 
the suppression at 270 MHz and over 25 
dB better than the suppression at 700 

774 

MHz. Increasing the LO drive level 6 dB. 
decreases the suppression at 500 MHz 
by 18 dB. This indicates that phase can
cellation effects are responsible for the 
excessive suppressions at 500 MHz with 
the + 7 dBm LO drive. The suppression 
improves only by 10 dB with a 10 dB 
reduction in the rf input levels which is 
only half the amount predicted using the 2 
dB for 1 dB rule. Even with - 20 dBm input 
signals this point measured about 12 dB 
better than the 270 MHz and 700 MHz 
readings. 

The Class III mixer gives improved 
performance across the entire frequency 
band with each increase in the LO drive 
level, Fig. 8. Because Class I and \I mixers 
are not linear over the common rf input 
levels used for measurements and are 
particularly sensitive to phase cancella
tion, it is recommended that the intercept 
concept be used on these mixers with 
extreme caution. 

Compression and Intercept Points 

The 1 dB conversion compression point 
is often related erroneously to the inter
cept point on a one-for-one basis in 
mixers. Experimental data, however, 
shows that there is no direct dependence. 
For input levels below -18 dBm, the 
Class I mixer gave 25 dB of additional 
suppression when the LO drive is in
creased from + 7 to + 17 dBm, Fig. 5. 
This is an intercept point increase of 12.5 
dB. The 1 dB compression point, how
ever, only increases from +5 dB to + 7.2 
dB, Fig. 9, because it takes an expo
nential increase in diode current to obtain 
a linear increase in diode voltage. Thus, 
very litional back voltage can be 
developed to hold both of the "non-con
ducting" pair of diodes biased off. 

Further evidence that the compression 

point and intercept point do not track with 
each other (especia\lywhen compression 
effects have not occurred inside the 
mixer) are illustrated by the two Class III 
mixers in Fig. 10. The higher level mixer 
(B) is designed for a +20 dBm guar
anteed 1 dB compression point and 
maximum third-order. two-tone 1M sup
pression with a nominal LO drive of +27 
dBm. The lower level Class III mixer (A) 
is designed for maximum third-order two
tone 1M suppression with a minimum LO 
drive. (The third-order, two-tone perfor
mance of these two mixers is shown in 
Fig 6). Note that even though the higher 
level Class 11\ mixer has a 5 dB higher 
1 dB conversion compression point and is 
driven with a +27 dBm LO signal, the 
lower level unit gives about the same two
tone 1M suppression with only +23 dBm 
LO drive. 

Back in the early development of high 
level double-balanced mixers, a group of 
special high barrier, hot-carrier diodes 
were put into a mixer to obtain a higher 
compression point. The compression 
point was raised a few dB, but the third
order, two-tone 1M suppression-espe
cially for low level signals-was actually 
several dB worse even when the LO drive 
was adjusted to give the same average 
current level in the diodes. (A distortion 
analysis using numerical techniques on a 
computer generated sixth order poly
nominal to represent the diode character
istic curve revealed very large fourth and 
sixth order components exist as com
pared to the standard barrier diodes.) 

In short, achieving a high compression 
point is no guarantee that maximum two
tone suppression has been achieved. In 
fact, there is no direct correspondence 
between compression point and third
order, two-tone 1M suppression, in dou
ble-balanced mixers. 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



" ,. 
" 

/ / 
/ / .. 

/ /"'. 
" V /~ _---:==0 ,. 

/ 
" 

9. An intercept point is not directly related to the 
compression pOint of a mixer. 
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10, A higher 1 dB conversion compression point 
doesn't necessari Iy insure better two-tone 1M suppression. 

11. It's Important to terminate the i-f port of mixer into 
50n or IMD increases. 

I·f Port Termination Reactive? 

The figures presented up to this point are 
for a 50n broadband system. Frequently, 
however, a limited i-f bandwidth is needed 
which requires filtering. In a typical down
converting application, this makes the 
filter look like 50n at the lower (or desired 
sideband) but reactive to the upper side
band. As a result, the upper sideband is 
reflected back into the i-f port of the mixer, 
typically degrading the two-tone 1M per
formance. It is necessary that an i-f port 
termination provide 50n to both upper 
and lower sideband. If not degradation in 
third-order, two-tone suppression occurs 
as shown in Fig. 11. The dotted line shows 
the suppression with a 50n broadband 
termination on the I-port. The bottom solid 
curve results when using a 30 MHz band
pass filter that provides a 50n input im
pedance at 30 MHz and for frequencies 
above 45 MHz when terminated in 50n. 
The top curve shows that 25 dB degrada
tion occurs by reversing the input and 
output ports on this filter with the un
desired sidebands reflected back into the 
I-port of the mixer. The two center curves 
are obtained using a 30 MHz crystal filter 
and a 33 MHz low-pass filter connected 
directly to the I-port. The degradation for 

these two cases is not as severe as with 
30 MHz bandpass filter with reversed 
input and output ports. The actual amount 
of degradation is a function of the rel
ative phase of the reflected signal to the 
phase of the signals present in the mixer. 

In some cases, it's possible at any 
given frequency to obtain good or even 
better performance (than offered by a 
broadband 50n termination) by using an 
adjustable line length. Of course, any 
adjustment for optimum suppression is 
frequency sensitive and can enhance or 
degrade the conversion loss by as much 
as 2 or 3 dB. 

Another method for providing a 50n ter
mination to both upper and lower side
bands when the frequency separation will 
permit, is to use a diplexer on the I-Port. 
A typical application might be to provide 
a low-pass filter that cuts off above 70 
MHz with R-Port frequencies from 225-
400 MHz. Diplexers for this have been 
built which have typically less than 0.2 dB 
insertion loss. 

• • • 
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Predicting 
Intermodulation 
Suppression In 
Double-Balanced 
Mixers 

Au thor: Bert C. Henderson 

Predicting in tcrmodulation (1M) ;';Ul r 
pression in douh le· balnnccd IDB) 
mixers cnllti ll lll~S to he extremely 
hllporulIll in the dt'Sign and ollcrmion 
I)f microwave und HI" Nystcms. 1M 
1I1'I)(IIICL-; generated hy the mixer can 
mU!;(IUcrndc ,IS lhe d!l\\'n·ctll1\'crLcd IF 
siJ,!Ilai, therchy rL'(lucing srstclll em.'t.:
t;\'cnc;;.'l. FortlllllLt cly. Lhe tli rcn! 01' 11\1 
IlWduds ,'lin he lI\'oicit'(l if their frt'
(IUCncics a nd IMlwcr levels Ilrc known. 
Dctcrmin:ltLoll of I M frequencies is 
fnirly simple. hut knowledge flf Ill!! 
cxnd. Iltlwcr Ic\'ds of 1M Iw)du CLS 
gcncrnicd hy mixers always n.'"uire::; 
('ard'ul IlWHS tl rt'I1ICllt, which i:; t.ime 
cunsuming and , Ihus. ex pe nsive. 
API)roximntc pn.'Clictiuns of 1M po wer 
levels arc snrnd,illles dcducihle fr()!1\ 
ca t.u!ug d: lt n showing" trcnds in typicll i 
[ M suppression fo r a h.-jvt~n mixer: hut 
(.[ten. such Ilaln is unil\·aill1hl('. Vnri()u~ 
effort;; ha\,{' h.:.-en Illude to m!llhcl1lll' 
tica Jly pred ict 1M SILPI)rt'ssion in flillgk· 
ended and single- halanced mixl.:r!."I.:, 
bUllO elml! no IIr:Jctical fl)nnuln s for DB 
mixers h ave hccn mude uVlIi lnblc, '1\1 
help mi crowuve and RF sys t.clll 
dcsig"ncrs IHcd ict sin~ I e-lone 1M sup· 
pression. SIl IllC' simple rule-of.lhumb 
formu las that j.!cnerillly a gree with 
measured dntll arc presented in 'ru hle I. 
The fU rllluli ls in the rig"ht· haJ1(1 column 
come fl'Om eqlmtion I (sec pUg"l! 5 and 
npPclldix). whit:h is bused Oil the 
s witching t'h:l rl1 ctcnstil's of fnur idea l 
tHod!.'s. 'I' lli.' fomllllas in Table I a rc 
unique in that t,hey predict 1M SUpPI1'& 
sion. J.!ivcn uilly ..lP (the diffcl'cnce 
hetwccn RF und LO power Icvels), 

Alsu includl:ci in this a r ticle is II ]lr:II,:
t.ical fOUl'stcl,l 1llelhod to redUCe the 
(·rfecl pf inlcrmodulntion pmd,ll'l" 
(i ntermod,,) UII till' sys\Cm by uptimiz, 
illg" misl'l' 1I !>/IJ,!l'. With :1 n~liabl e 
,11'1'1'0:dm<lt ioli til' l;uppresi>ion for :1 
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l->i \'en I J\'lllwdud.tilesyslcm t1t.'Signcr 
C;'\ II heth'r dUll lSI' lhe m ixer input. ~\lld 
output fn'qul> lldc5 Ihal. Illillimiw Ihe 
prescnre ur poorly suppn.!llscd 11\,1 
I}rodut,ts in the IF OUlput passband. 
Fllrthcrmi!rC, diiiting"u isili llJ,! a pur· 
ticu la r 11\'1 prHduct fmlll otlU!rs 0 11 11 

crowded SPl'{.111J 1ll analyzcr di"play is 
em;ier when Ihe apPl'Uximl\w level of 
the dl':;il'l'(l pmduct is known. 
The ex prcfisit!1lfi rOI' 1M sU PPl'c'Sf;ion 
pfC:Scntrd ill Tallie 1 arc calculat ed 
frOlll l'1:ILwtion I by usill~ nlHninul 
valul.'S (,f hulu ll imbalanec, di(ldc llI is
m'ltch, ami VF(diode tum·on \'Ollag!!). 
EllUntioll 1 rcpl'I;oscnts the ~t!nt!r'l1ized 
fUl1l lUl ll for I M s lIppression for variuus 
"l\lues lIfthClit! pnrallletcl's. Thc dt:l'iwI ' 
lion of the C(lualion il; hn.scd on the 
sw1tchinl; characteristic of an ideal 
dilXle a nd, as a fl!sult. mi.l{in~cltuscd by 
nonnal d.iode nonlinenrity il> i~nored. 
This ll l)prnximntion ha !! heen 
addrl'SHl'1:1 in t.hc litermure ', :lIld is 
justified osto..:nsibly hy th t: cloSt: :lh'l·l'(.· 
menl bl.:Lwl't.'n calculated ;lnt! IIlc:lsurl'11 
1M supprt.'Ssion, as long" as the vaJues of 
n and III aresnmll. and ~p is less thnll 
nboul -15 dll The npl'n:.ximotioll is 
l1H1de in the analysis that the HI-' power 
is much It'!'s than the LO power. Whell 
II, which is the harmonic of t.1lt! hi~h
level (1,0) input is less than S, nnd m. 
which ig the harmonic IIf the low·lc\·cl 
(RF) inJlut is less thnn 4, prctlicwd 
resu Its tire accurate enough for most 
systmn dCSib'11 Il IJplientions. For b ,rJ,!er 

(LO) (RF) S"m 

" m Suppression (d8c) 

1 1 0 

1 2 ~p.41 

1 3 2..lP-28 

2 1 -35 

2 2 ..lP-39 

2 3 2~P-4'1 

3 1 - 10 

3 2 .lP-32 

3 3 2~P- 18 , 1 -35 

4 2 .lP· 39 

5 1 -" 
5 3 2..lP- 14 

6 1 - 35 

6 2 ~P-39 

7 1 - 17 
7 3 2..lP- l1 

Table 1, Form LJlas approximating suppres· 
sion 01 c:et1 ain tM products, ncorresponds 
to the htgh·tevet (LO) inpul, and m corre-
sponds to Ihe tow,level (RF) Input. .,I.P "" 
PRF(dBm) - PLo(dBm). 

valul'S of n .. lIld m, clliculilted su ppres
siull lend!! to be better Lilan actua l 
suppreHHioll. Evidcntly, !1pproxima. 
lioll s llwde in the dcri\,lltion hej!in to 

c, tIJse intlccuradcs for hig"her v:,tlut'S of 
tl and m. 
The expressions gi \'cn in TnhJe I a re 
\'ulid whe ther nand m nre positive or 

. nc~ath.'e, T he frequencies of r M pro
ducls in Tu ble I lim 1)I,tjumcd to be 
within the mixer I r OUl]lullll1ndwidth. 

'I'nblc I is U$l>d as follows; SU]lllrcs..c; ion 
of any product listed is npproximilloo 
by suhtrm,:ting Ihe L.O input lK)wer, in 
dl3m, from the RF input power, ill d 13m. 
ttl ~el ..lP. which is then used to calcu
Ja te I M supprt.ossion. F'orcxILmllle, when 
the 1,0 l)Owcr is 'IOd1301 IJnd the RIo' 
power is -20 dBm,..lP = -30dB, and the 
± nfl. ± mfn 1M product. when both n 
:lIld III (.'(Iual 2. is SUPpTCSSL'1:1 by tlpproxi· 
malcl:~d~P - 39}dBc. or -6!J dne. T he 
l'lupprcssion oCthe 2 x 1 prod uct will be 
ubo\lt ·:35 dBc. In the following para· 
,,'Tll plis, ± nft. ± mfl{ iii abbrevil.lted to 
n x m (referred 1.0 as, "n hy m " ). 

Thc fllnnul as in Table 1 Ilh'TCC with the 
(m-I) rule I; namely. that dl.'Crc:lsing 
HI" inJiut power by K dB r(.'Suits in ,Ill 
inl'l'e;\se of suppression of IIny n )( III 
prodUd by K (m-1) d lk. The fumm ltls 
il1 Table I also imply tbat th t! snlll l.! is 
Iru e fo r lin in crease in 1.0 1)O ..... cr 
h(.'(': luse ..lP bcctlO1Cll nltlrc nl'gntivl! 
wht' n 1,0 poweri;; incn:n;;cd. os well m; 
whcn HF power is (k-creasecJ. 13ul. in 
pr:lclirc. 1 M slIPllrCssilJ1l ii; more 
:lccurmcly predicted usin).! the (Ill- I) 
r\llp fo)I' ehang"es in HF powcr than for 
dHII1 J,!l'S in LO ]lower. As t!xpt'Cied. 
calculnwd £upprt's;,;ioll nfproduct$: with 
111=1 r l.: mnins fixed as ~p vari!!,;. 

'I'he fLl rmu ltls in Tahle I are lmscd 0 11 n 
dnuIJI(,- lmlallccd (DB) miXer with circuit 
hala nce onel diode match that. al'c 
I!cnemll.\' rcpn::sentativi' of microwa\'e 
mixers. J.i cnce, 1M suppression cn lcu· 
Iflled using Table 1 is npllrox.imate. and 
may de\'i utl.' from :lt1.u1l1 mC~lsurcment 
del,)CndillJ.! on lhe mixer. the fr(''<lllcncics 
ill\'o l\·cd. and tuad c()]Jdition!<, To .~ct a 
senst~ or !lccuracy of thl:s~ fonllulas. 
Illcllsurt!11 v;Llues of l M s UPPl'cs--;ion for 
various types of mixcrs are COllll)a r cd 
with I'alculal l'(l value:;, 

Comparison With Measured Data 
' I'llble 2 indkntcs that. I:qu!llion 1 and 
'i'ublH I ure useful in pn:.'1:Ii r.t ing" 1M 
s uppressiun hl'Cause \ll'lxliclCd values 
of SlIpprt'ssion ~en crH lly f,l ll wit hin the 
variance: of llleru;urt'1:l su ppres:::inn fo r 
thli \'<l rinU5 classcs of mixcIX 
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Odd x Odd 1M Products 
Table 2 shows that predicted suppres
sion for • .:W = -20 dB, generally agrees 
with measured data for various classes 
of mixers. especially for odd x odd and 
even x even 1M products. For example, 
the 3 x 1 product is predicted to be 
-10 dBc, which agrees closely with 
measured values of -10 dBc to -12dBc 
for the lower-frequency mixers, includ
ing the new Class IV!" WJ-M4T mixer 
and the triple-balanced (TB)6 
WJ-M2T mixer. The new WJ-M50A7 
and WJ·M89, whch are microwave 
TB mixers, have slightly higher sup
pression of the 3 x 1 product; i.e., 
-19 dBc and -16 dBc, respectively. 
These values probably would be closer 
to predicted values if a higher W 
power were applied. Careful study of 
3 x 1. 5 x I, and 7 x 1 1M data. taken 
with a varying W power level. 8 shows 
that these particular products are better 
suppressed when W power is slightly 
lower than that required for optimum 
conversion·loss. but reducing W power 
also degrades suppression of 1M pro
ducts when m 2= 2. Hence. odd x odd 
products, especially with m = 1. should 
never be allowed inside the IF band
width because virtually nothing can be 
done to improve their suppression 
without degrading suppression of other 
products. 

The 3 x 3 product is predicted to have 
suppression of -58 dBc, agreeing with 
measured values in Table 2, ranging 
from -65 dBc to -50 dBc. The 5 x 3 
product is predicted to have suppression 
of -54 dBc, which is at least centered 
among measured values ranging from 
-47 dBc to -69 dBc. 

Even x Even 1M Products 
Besides odd x odd products, calculated 
values of even x even 1M suppression 
generally conform to measured data 
Calculated suppression of2 x 2 products 
for, ~p = -20 dB. is -59 dBc. which 
generally agrees with data ranging 
from -50dBc to -64 dBc. Suppression of 
4 x 2 and 6 x 2 products is predicted to 
be the same as for 2 x 2 products; i.e., 
-59 dBc, which also agrees with 
measured values of -50 dBc to -66 dEc 
and -52 dBc to -67 dBc, respectively. 
Data m Table 2 indicates that suppres
s: .·1 of even x even 1M products in TB 
and Class IV mixers is generally better 
than in DB Class I, IT and ill mixers. 
This is because all three ports of TB 
and Class IV mixers are balanced. 
whereas only two ports. generally the 
I.,. and R-ports. are balanced in DB 
mixers. 

1M CIlIa II CIlIa II PIecIId. 
Product T8 CIaIIIY Class I lPl lPll CIlIa III v.Iua 

n m MSOA M89 M2T MCT M79 M6V M9C M7IH M9Be ME (.1P=-211) 

1 1 06 o 7 08 o 1 05 o 1 o 1 o 5 o 1 o 1 0 
1 2 55 51 64 61 60 

~1 
63 63 63 

;1 
61 

1 3 >«I >65 64 66 60 EO 62 65 68 

2 1 35 30 41 43 42 35 40 41 3S 
2 2 EO 54 61 64 EO 50 62 60 59 

3 1 19 16 10 12 12 11 12 10 12 10 
3 :! >58 60 60 60 42 49 61 48 58 59 52 
3 3 63 62 58 61 >«I 58 57 65 50 57 58 

4 , 41 40 50 452 35 41 2 32 32 392 392 35 
4 2 >62 60 57 

~j 
-

~j 
57 - 56 ;1 59 

5 , 30 34 30 25 15 20 15 14 
5 3 - 64 54 >60 50 69 54 54 

6 , 45 - 48 49 - 41 - 50 37 35 
6 2 62 55 66 67 - 59 - 63 52 59 

7 1 33 35 18 21 3 24 253 19 22 19 3 21 3 17 
7 3 >«I >65 55 542 - 552 54 - 502 502 51 

PlOo"0dBm Pl "20dBm 
P.,'-IOdBm PH'OdBm 

NDIes 1 2 3 4 S 8 7 8 

',IMHl) 200 180 125 50 2900 4100 2000 275 
IIF,n) 

'nIMH1) '80 400 400 49 7'00 6000 3250 200 

Table 2. Comparison 0' various 1M produc1s and classes 0' mixers. 

The excellent suppression of even x even products by the Class IV WJ-M4T mixer 
covering 10 to 3500 MHz is due to well·balanced circuitry, and the fact that even x 
even currents are terminated in two chip resistors before they can exit the mixer. 
The WJ-M4T has excellent conversion loss, typically 6 dB, which is not degraded by 
the resistors, because odd x odd currents are phased to skirt around the resistors and 
exit at the I·port. 

Even x Odd and Odd x Even 1M Products 
Calculated values of even x odd and odd x even suppression generally agree with 
measured values as well. 1 x 2 and 2 x 1 products are predicted to have -61 dBc and 
-35 dBc of suppression, respectively. which approximately agree with the measured 
values of -50 to -64 dBc and -30 to -50 dBc. respectively. Measured suppression of 
2 x 1,4 x 1.6 xl, ... , etc. 1M products are similar for a given mixer, as predicted. For 
example, the2x 1,4 xl and6x 1 suppression fortheM4T is -41 dBc, -45 dBc and 
-49 dBc, respectively. 

Generalized Equation for 1M Suppression 
The results in Table 1 were calculated using equation I, which gives 1M suppression 
in dBc for various values of circuit balance, diode match and RF and W power 
levels. 
Equation 1 

Snm ~ 1M Suppression (dBcl (I) 

= (lml - 1) .lP + 20 log (IAnmll 

Air 2 I. Inlrr _ Iml rr Inl rr Iml rr ~ 
(

Inl + Iml - I) 

om' "",'m" "('.'_';"') .-/ .... ".-2- Be"" + COST oos-2- B .... } t ... 

[' (Inl t Iml) 
--2- { . Inl rr Iml rr Inl 11" • Iml 11" }] 

••. t Vf SIn- cos-- B t cos- Sin -- B 
r enl - I~I t 2) 2 2 'H' 2 2"" 

r(k+l)=kl'(kl. Vf=VF/VI . 

Boo = 1 t <'i.1 t 0(6;1 + <'i.ll- Iml 164 - c5.l + a(<'i:1 t <'i.,!l - {J(6:1 + <'i_Ill: odd X odd 

B.,. = -1 + <'i4 - a(<'i:1 - <'i.,!I-lmll<'i4 - c5.,! - o(<'i:1 - <'i.,!l + {J(<'i:1 - <'i_I)1 : even x even 

BO<" = Iml 1 - <'i4 - <'i.,! • 0(°.1 + &,!) • {J(04 - <'i}l : odd x even 

B"" = Imr 1 6.1 + <'i.,! • 0(6;1 - &.!l - f1(6., + 6A : even x odd 

BIF = B •• , with m= I 

.lP = PHF (dBm) - Pw (dRm) 

V:I V I;Ralun Isolation = 20 log (I - a) 
1i:1 = -V' Ii, = ~ (&'e Figure 2) 

) VI 
(See Figure 1) 

R·Balun Isolation = 20 log (I - f3) 
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The parameters alpha and beta in equation I are measures of I.r and R-port 
imbalance, respectively_ Beta is the ratio of the voltage-to-ground at the two points 
where the R-port balun ties to the diodes; alpha is the same for the I.rport balun_ 
Both alpha and beta ideally equal 1, but parasitics and other nonideal factors can 
cause alpha and beta to equal values ranging from 0.7 to 0.8, calculated from typical 
balun isolation of 10 to 15 dB, respectively, as shown in Figure 1 for beta. Results in 
Table 1 are based on alpha and beta both being equal to 0.7. 

Besides bal un imbalance, the analysis considers diode voltage mismatch as caused 
by impedance variations amongst the four diodes. This is due to differences in diode 
capacitance, ~, and series resistance,1tr, of each of the four diodes. These voltage 
differences are approximated by weighting each of the ideal diode voltages, with 
their respective values of diode impedance normalized with respect to the 
impedance of diode 1. Diode voltages V 2 through V 4 in Figure 2 are multiplied by 82, 

through 84, respectively, which are the ratios of the voltages across diodes 2 through 
4, to the voltage across diode 1 (ideally, 82 = 83 = 64 = I). Table 1 is based on 82 = 0.85, 
8:J = 0.95 and 84 = 1.05. 

The formulas in Table 1 are calculated from equation 1 using the approximation 
that 8.l through 84, and alpha and beta are constant as a function offrequency. This 
is reasonable because the 1M products of most interest are close to the IF output 
frequency. 

Vf, which equals VFIVdVListhepeakLO voltage), is present in the odd x even and 
even x odd portions of equation I, but NOT in the odd x odd and even x even 
portions. This helps explain why measured values of odd x odd and even x even 1M 
suppression tend to agree with calculated values better than odd x even and even x 
odd values: Vris an approximate value because both VLo and especially, VF, are 
approximate values. Table 1 is based on Vr=O.I, assuming VF = 0.3 volts, and VL = 
3.0 volts corresponding to +20 dBm of LO power in a 5~ohm system. 

VF affects suppression of all 1M products because a higher VF allows more LO 
power to be applied to the mixer, increasing luPl, assuming RF power remains 
constant, and thus increasing suppression of all four types of 1M products. 
Equation 1 indicates that increasing VF without commensurately increasing LO 
power will tend to reduce suppression of odd x even and even x odd products, but not 
affect odd x odd and even x even products. Thus, it is important to consider the 
interrelationship between LO power, diode forward voltage, and suppression of the 
various 1M products. 

To illustrate the use of equation I, suppression of the 3 x -2 product is calculated: 

Example Calculation: 3 x -2 

Using a = f3 = 0.7, ~ = 0.85, 6a = 0.95,84 = 1.05, Vf = 0.1, BIF = 3.25, Boe -1.14 

IAnml = [1/(3.25)(2)] [r(5/2)/r(3/2)] (0.1) (1.14) = 0.026 

Snm = [~P - 32] dBc 

Important Rules for 1M Suppression 
Equation 1 provides significant insight into the suppression of 1M products. It 
agrees with the well-known fact that 1M suppression is best when LO power is high 
and RF power is low i.e_, when I~I is maximum. Also, suppression of products with 
even harmonics is best when mixer circuitry is well· balanced and diodes are well 

+ . -

• >-
VRl 

>- + -
VRIN ~vll 

- - + 

1:2 PVR), 

ISOLATION ~ 20 log (VINR) = 20 log (1-{J) 

Rgure 1_ Balun Imbalance as a function of p. 

°In mnnyinstances. high interport isolation nlso resultR from mlering nnd cross-polarization ofLO. HI-' and 
IF fields. due to orthogonnl MIC baluns. 
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matched, which is manifested by high 
interport isolation due to circuit 
balance. * Also, circuit balance and 
diode match must be commensurate 
with each other because 1M suppression 
may not increase if the diode match is 
improved, while circuit balance 
remains poor. 

Equation 1 confirms that even x even 
products are hestsuppressed when both 
I.r and R-ports are well balanced and all 
four diodes are well matched. These 
same conditions minimize conversion 
loss (the 1 x 1 product), as well as 
suppression of odd x odd 1M products. 
Odd x even products are best sup
pressed when the I.rport balun is well 
balanced (a = 1) and the diodes across it 
are well matched (83 = 84)- Even x odd 
products are best suppressed when the 
R-port balun is well balanced (/3 = 1) and 
the diodes across it are well matched 
(82 = 8a). The general rule-of.thumb to 
remember is that best suppression of 
odd x even and even x odd products is 
obtained when the LO and RF inputs, 
respectively, are injected into well
balanced ports. The optimum arrange
ment is to inject both LO and RF 
signals into well-balanced ports to best 
suppress odd x even and even x odd 
products. 

Downconverting and 
Upconverting 
In double-balanced mixers, two of the 
three ports are balanced at the diodes, 
and the third port, which is unbalanced. 
almost always operates at lower fre
quencies to serve as the IF output. 
Therefore, injecting the LO and RF 
signals into the balanced ports gener
ally corresponds to the downconverting 
case in which the bandwidths of two 
balanced ports are higher in frequency 
than the unbalanced IF output porl 
This explains why 1M suppression is 
usually better when downconverting, 
as compared to upconverting, where 
either the RF or LO signal is injected 
into the unbalanced port. In the upcon
verting case, a low-frequency signal, 
injected into the unbalanced I-port is 
mixed with a second signal that is 
higher in frequency, and injected into 
the balanced R- or I.rport. These two 
inputs produce an upconverted signal 
which exits the mixer via the third porl 

Four-Step Optimization 
Procedure 
There are two possible ways to con
figure a DB mixer as an upconverter: 
Case I, where the LO (high-level input) 
is injected into the mixer at the un-
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~r,"N ____ -4"":""~ 
<:'! 

~~ 

!. VA-J 
Agure 2. Double-balanced mixer. 

balanced I-port; and, Case 2, where the 
LO is injected at the balanced R- or 
lrport, as depicted in Table 3. 1M sup
pression forCases I and 2 are different, 
80 the mixer configuration must be 
chosen carefully to optimize overall 1M 
suppression. A systematic procedure to 
choose between Cases I and 2 follows: 

l. Choose the low input frequency, f, 
and the high input frequency, F. 

2. Determine which 1M products (n x m) 
will exist inside the IF-output pass
band. This is usually done with a 
computer-generated 1M chart 

3. a) Determine suppression for Cases 1 
and 2 using nand m from step 2 
and Table 1. 

b) Reduce predicted suppression by 
10 dB for products having sup
pression that is below normal, as 
per Table 3. (The reduction factor 
of 10 dB causes measured upcon
version 1M suppression to agree 
with the predicted values, by 
taking into account the imbalance 
at the I-port.) 

4. Decide whether Case 1 or Case 2 
gives the best overall 1M suppression. 

Case Study 
Upconversion of a WJ-M79H is con
sidered as a case study to illustrate this 
process. The WJ-M79H, a Class II, 
Type I DB mixer covering 6 to 18 G Hz, 
is used as an upconverter. 1M suppression 
is measured for Case I (the LO injected 
into the unbalanced I-port at the low 
frequency) and for Case 2 (the W 
injected into the balanced R-port at the 
high frequency). -

The LO level into the WJ-M79H for this 
measurement is +20 dBm and the RF 
level is 0 dBm, so, M> = -20 dB. The 
WJ-M79H will operate With W power 
up to +23 dBm, with a I-dB compression 
level of +20 dBm, and conversion loss of 
only 7.5 dB. 

CASE 1 (Ix F) CASE 2 (F x I) 

f F Suppression F f Suppression 

EVEN x ODD Normal ODD x EVEN Normal 

ODD x EVEN Below EVEN x ODD Below 
Normal Normal 

DB MIXER DB MIXER 

'W_@_"F 'RF-@_F" 
t t 

FRF FLO 

Table 3. Mixer configurations for upconvertlng Cases 1 and 2. F is the High Frequency Input, 
and f Is the Low Frequency Input. 

Step 1 
The low frequency is chosen to be 
f = 2.9 GHz, and the high-frequency 
range is chosen to beF = 7.1 to 7.6GHz. 
The IF output is, therefore, 10.0 to 
1O.5GHz. 

Step 2 
Using an in-house computer program, 
the 1M products shown in Table 4 were 
found to be near the IF passband 

Step 3 
Calculated and measured values ofIM 
suppression forCases I and 2 are given 
in Table 5. Note that calculated and 
measured values agree fairly closely. 

Step 4 
Case 2 is chosen as having the best 
overall 1M suppression because its 
-F + 6f product is much better sup
pressed (-60 dBc) than the 6f - F 
product (-42 dBc) in Class l. This is 
important because the output frequency 
range of these two products is 9.8 to 
10.3 GHz, which overlaps the IF band
width of 10.0 to 1O.5GHz. Ifthe-F+6f 

Output 
(I) (F) Frequency 
n m (GHz) 

1 1 10.0-10.5 

2 1 12.9-13.4 

-1 2 11.3-11.5 

-2 2 9.0-9.4 

-4 3 9.7-11.2 

6 -1 9.8-10.3 

Table 4. Usting Gf 1M products In or near 
the IF band for step 2_ 

and 6f - F products did not overlap the 
IF bandwidth, Case 1 would probably 
be the best choice because the -f + 2F 
product in Case I, close to the IF pass 
band at 11.3 to 1l.5 GHz, is much better 
suppressed (-50 dBc) than the 2F - f 
product in Case 2 (-26 dBc). The 
-4f + 3F and 3F - 4f products are 
ignored because of their high suppres
sion, even though they overlap the IF 
bandwidth. 

Using this method, the system designer 
can quickly arrive at the optimum up
converter configuration_ He should then 
confirm these results with measured 
data, if possible. A similar process can 
also be used to determine the optimum 

Suppression (d8c) 

Case 1 Case 2 

Frequency (I) (F) (F) (I) 
(GHz) n m Calculated Measured n m Calculated Measured 

10.0-10.5 1 1 0 a 1 1 0 0 

11.3-11.5 -1 2 51 50 2 -1 25 26 

12.9-13.4 2 1 35 40 1 2 61 63 

9.0-9.4 -2 2 59 61 2 -2 59 63 

9.7-11.2 -4 3 -- >60 3 -4 -- >60 

9.8-10.3 6 -1 35 42 -1 6 -- >60 

Table 5. Calculated and measured values of WJ-M79H 1M suppression for step 3. 
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His results for odd x odd products, as interpreted by Thckerl 2 agree with Table 1. The 
input LO and RF signals are both sinusoidal as in equation 6: 

vI. = VLcos (WLt + 8r) = VI. cos x 

vR = VR cos (wRt .. iJa) = VR cos Y (6) 

Since VL and VR are periodic, IF current containing their 1M products can be 
expanded into a double Fourier series in x and y as in equation 7: 

00 00 

III<' = n~ m~ [lnm cos(nx) cos(my) + Bnm sin(nx) sin(my)] 
(7) 

Bnm = 0 because VI. and VR are even functions ofx and yl:l. Inm. the current for the 
n x m 1M product, is solved by integrating In: over x and y in a double Fourier 
integral: 

11"" 

Inm = 11"~ f f I'F cos(nx) cos(my) dx dy 

00 

Equations 2, 3 and 4 are combined to yield IIF in equation 9: 

(8) 

(9) 

Equation 9 is inserted into equation 8. the order of integration is interchanged, and 
the approximation is made that a = {J = 6:! = c5a = 154 = 1 in the arguments of the 
resulting sin terms. a, (J, 152 through 154 remain unchanged elsewhere, however. 
Integration over x and y is accomplished using modified Bessel integrals14• The 
result is integrated over II by converting the sin and cosine terms into their Bessel 
function equivalents as in equation 10, and then using a triple Bessel function 
definite integral I 5 to obtain Inm/V R' 

~ sin(z) =V "'2 JI/2(Z) 
~ cos(z) =V "'2 J-1h(z) 

(to) 

Hypergeometric functions of two variablesl6 result from the integration over II. but 
are approximated as equal to unity because both (V RIV ,y and (V FIV ,yare taken 
to be much less than 1. The ratioofIM-to-IF current at the mixer output is calculated 
by dividing (lnmlVR> by (IlIlVn). Intermodulation suppression is equated to the 
logarithm multiplied by 20. of (Inmllll)' resulting in equation 1. The quantity. ~P. 
equals 20 log (VRIVI). (VR/V,) is present in the current ratio (Inm/I lI ). 
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downconverter arrangement, with Step 
3bomitted. 

TB mixers, such as the WJ-M50A, 
M89, M88, M87, M83, M93 and M2T 
can also be used as upconverters. These 
mixers generally have better even x 
odd orodd x even suppression than DB 
mixers because their I-port is balanced, 
but they tend to be slightly more expen
sive than DB mixers. The WJ-83H, a 
new (high-level) Class II DDB 2-to-
18 GHz mixer, performs exceptionally 
well as an upconverter, operating with 
up to +26 dBm ofLo power and about 
+20 dBm of RF power at the lodB 
compression point; it can deliver 
+12 dBm of upconvert.ed output power. 

Conclusion 
An analysis of DB mixers, based on the 
switching characteristic of an ideal 
diode, has been presented. The analysis 
predicts suppression of even x even, 
odd x even, even x odd, and odd x odd 
products. The effects of diode tumo()n 
voltage, balun imbalance, diode mis
match, and RF and LO input power 
levels are considered. The analysis 
agrees with results already established 
by measured data; i.e., 1M suppression 
is best when the mixer circuit is well 
balanced, the diodes are well matched, 
the LO power is highest, and the RF 
power is lowest 

Typical values of balun imbalance and 
diode mismatch are used to establish 
the simple rule-of.thumb expressions in 
Table 1 that predict suppression of 
various 1M products, given only the 
difference between RF and LO power 
levels. Predicted 1M suppression values 
are within the range of measured 1M 
suppression values for the various 
classes of mixers, and thus are accurate 
enough for many system design appli
cations. Their accuracy can be 
enhanced by more closely tailoring 
values of circuit imbalance, diode mis
match and Vr to a particular mixer 
application. 

In addition, a four-step procedure to 
choose the optimum port usage in 
mixers has been presented. 

The analysis presented and the result
ing formulas should be helpful to micro
wave and RF system designers working 
to avoid the presence of poorly sup
pressed 1M products in their system IF 
bandwidths. These formulas also lend 
themselves to usage in computer simu· 
lations to approximate system 1M per· 
formance as input frequencies and 
power levels to various mixers in the 
system are varied. 
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Appendix 

Summary of Derivation of Generalized Equation 
The DB mixer in Figure 2 is analyzed by summing diode currents at the I-port9 as in 
equation 2. Diode voltages are written in equation 3. When the voltage across a 
given diode exceeds V .. ·• the diode is in the "on" state and current flows through it to 
the IF load. When biased "on," the diode is a short, so the conductance seen by the 
current is that of the IF load. Diode forward resistance is ignored because it is 
assumed to be small relative to the IF load impedance. When the diode voltage is 6 
less than V p, the diode is biased "oft:" so no current flows through it, causing 
conductance to equal zero. Equation 4 succinctly describes this: when the diode is 
"on," its conductance GJ) is normalized to 1, and when the diode is "oft:" 
conductance equals zero. Normalizing the "on" conductance to equal 1 simplifies 
subsequent algebra. and is valid because conductance cancels later in the 
derivation, assuming the load impedances at the 1M and IF frequencies are equal 
when the ratio of IM-to-Jli' current is taken. 

liP = il - i2 + i:l - i4 = VIGI - V2G2 + V3Ga - V4G4 (2) 

V2 = c5.l (vR + aVI) Va = 8:1 (IWR - aVI) 

V4 = 454 (IWR + Vu (3) 

1 IJClesin<vn-VF»).. {1;vn>VF Gn =-+- d)..= 
2 7T ).. O;Vn<VF o (4) 

Equation 4 is based on equation 5w, which was used by Bennett" to calculate levels 
of odd x odd 1M products in a single-ended mixer assuming V F = O. 

Joo sinm).. {:r12;m>0 
--d)..= 

).. -:r/2; m < 0 o (5) 
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Qualified to 
MIL-M-28837! 
The Advantages In Specifying 
MIL-Qualified Mixers 

• NO ENGINEERING DOCUMENTATION REQUIRED 

• NO RFQs 
• NO NEED TO REQUEST NONSTANDARD PARTS 

APPROVAL 

• MONITORED BY THE U.S. GOVERNMENT 
• ATTRACTIVE PRICE 

• STOCK DELIVERIES 

• AVAILABLE QUALIFICATION DATA 

Typical Specifications 

C\lnverslon 
LO las, 

RF Power [Noise Fillure) IF 
W·J Frequency Nominal Typ, Frequency 

Mtl-M·28837 Mo~el [MHzl dBm dB [MHzl 
11.()lS M6D-IOO 005-200 7 6.5 1JC.200 
1l·01N MOO·tOI 005-200 7 6.5 1JC.200 
1I.m5 U6f-l00 ~5OO 7 7.0 IJC.5OO 
IHl2U lief-lOt ~5OO 7 70 1JC.5OO 
12.m5 M4A·,OO 11).1:00 7 70 IJC.lIr1l 
12-UIN ~MA101 ,o.l~ 7 70 1JC.l0c0 
17-01S M6T-l00 1~5OO 7 70 1JC.5OO 
IU,IIN M6T-l01 10-500 7 70 OC·5OO 
17-IDS ~/,6V-l00 '·500 7 65 OC·5OO 
I7~N MSV-l01 '·500 7 65 1JC.5OO 
II.().1S M9D·l00 2-400 20 65 IJC.&l) 
11-04N M9()..10t 2-400 20 6.1 IJC.&l) 

/1·055 M9AC.l00 0.05-200 13 7.5 1JC.200 
1I.(kIN t.'l9AC-101 005-200 13 7.1 1JC.200 
1I.QiS M9BC-l00 0~5OO 17 i.O 1JC.5OO 
/1-00,'1 M9SC-l01 0~5OO 17 1.0 1JC.5OO 
11·10$ M9C-l00 O.4·Sl) 13 7.1 1JC.5OO 
/1·10N M9C-101 04-50) 13 7.1 0(;,500 

GHz 
12-!ISm 1·/.63-1001101 l~55 9 6, DC·l500 
Is.05S/N Mii3C-l00/IQI l~5.1 9 6.5 1JC.15OO 
12·12S1N M76-100/101 45-9.5 7 7.1 1JC.2000 
l5-00SfN M76C-10011at 45-95 7 75 1JC.2OCO 
12·13S/N M79·100Jl01 7.0-180 10 85 oc= 
J5-()7S1N M79C·1[]}/10\ 70-180 10 as oc·3IXl) 
J2·I5SJN M88-100il01 ZIHs.O 13 105 IIl1J.8X1) 
IS-OOS/N M88C·IOO/IOl 2-0.180 13 10.1 IIl1J.8X1) 

J2-16Sm 1.193·100/101 20-180 10 10.5 oe-:oco 
15-I05m M93C·l001l01 2.0-1BO 10 10.5 OC..:oco 

782 

fA l evel at Inpul 
, dB Compression Isolalion Intercept 

PoInt Typ. Polnl 
Typ. dB Typ. Package HermeUc Oulline Page 
dBm L-R l-J dBm Type S"I Drawing N •. 

0 '5 40 13 PC Yes 298572 
0 45 " 13 PC Yes 298572 

0 45 40 13 PC Yes 298572 
0 45 " 13 PC Yes 298572 

0 3J 30 13 FIaIpac\< Yes 29fll6() 

0 3J 30 13 Aalpack Yes 29fll6() 

0 " 35 13 10·5 y" _2 
0 40 35 13 10-5 Yes 1!la&l2 

0 45 3J 13 10·5 y" 1!la&l3 
0 '5 3J 13 10·5 y" 1!la&l3 

15 40 40 3J PC Yes 29S5OO 
15 40 " 3J PC y" 29S5OO 
10 '5 40 Zl PC y" 200&10 
10 45 40 Zl PC y" 296&10 

B 55 ' 5 Zl PC y" 19IOlO 
B 55 ' 5 Zl PC y" 2911&:0 

10 45 40 Zl PC y" 296&10 
10 45 40 Zl PC y" 2911&<0 

3 3J 17 11 MINPACe Yes 2!b758 
3 3J 17 11 ConneclOfJled Yes 29!iJ10 

3 20 10 13 MINPAC y" 295813 
3 20 \0 13 CoMecIOftzed Yes 2!l5984 
4 15 12 15 MltlPAC y" CYi7T7 , 15 12 15 ConnectOIlZed Yes 296142 
1. 15 16 " MINPAC y" 29&1)1 
7 15 16 \4 Connectorizecl y" :!9&il' 
4 15 16 " MII~PAC y" 29&1)1 , 15 \6 ,.: Conne<:lonzed y" :!9&il' 
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Typical Specifications 

M [l-STD·l~ 
lml l ... , M[L..sTD·2Q2 Level II 
"N" "S" T"I Me1hod CondUlon 'Ql 

PrasCfHnlng 

X X Preliminary Hcrmciicily 112 C, lilA 100% 
X Bake 24 hrs@ ·I(O"C 100'1. 
X Burn·ln 96 hrs. 100% 
X Post Burn·rn Eleclrlcal Test (tIole l) 100'1. 

Sultgroup t 

X X Visual ami Mectlanicallnspeclion W.J in-house inspecllO criteria 1.0 
X X HermellClty 112 UIA 1.0 
X X Beclrical Test (Note 1) 1.0 

Sultgroup II 

X Thermal Shock 107 B 1.0 
X Vibration 2t)1 0 1.0 
X Hermeticlty 112 C,UlA 1.0 
X Final Electrical Test (tIote 1) 1.0 

X X Final Quality Inspection W·J in-house inspection criteria 100% 
IlOTE: I. Pet the applicaltle MIL·M·28B37 Slash Shc<!1. 

Outline Drawings 

295777 296342 
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298501 

295758 
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Outline Drawings 
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MIL-Specification 
Mixers 

Author: Sherrie A. Schindler 

Over lhc last fifteen years there has 
iX't!n a rising awareness ofthc need for 
slandardizntion in lhc military elec· 
tronics industry, The Defense 
Electronics Supply Center (DESC), 
located in Dayton, Ohio, was created in 
1%2 as fI branch of the Defense 
LOl,,'istics Agency (then the Defense 
SU IlI>!Y Agellcy) to consolidate military 
l)rocuremcnL of commonly-used elec
tronic components within a single 
organization. OESC provides guidance 
to military system dcs ib'll engineers by 
encouraging the use of standard part.'; 
in new d(.'Sib'llS. This b'l"Catiy enhances 
the maintainability of a ncwsystcm by 
ensuring prompldciivcries, reasonable 
cost, and reliable pcrfonnant'C. 

A standard plln. is a component which 
is defined by a militmy specification 
and which is qualified by DESC to the 
requirements of that specificution. 
MtLS-I9500. Genentl Specification for 
Semiconductor Devi ces and 
MIL-C.j9()12, GenerulSpOOfication for 
Radio-Frccluency Coaxial Conncctors 
are two widely known examples of 
military stnndard parts specifications. 
In addition to standardization, these 
specifications are important bectluse 
they describe appropriate environ
mental tl!S~methods for theil-respective 
tf.'chnoIOf:,';cs. This information is use
fulto the industry at large, even when 
standard parts are not being USl'ti . 

MIL-M-2B837, General Specification for 
Rudio-fi'nxluency Mixer St..:1SC$, was 
written in 1977. Watkins·Johnson 
Company, has had mixer:;: Qualified to 
MIL-M-28837 since April of 1981. 
MIL-M·28837 is importan t not only as 
u standardization tool. butalso because 
it applies the test methods of 
MIL-Sl'D·202 in a comprehensive 
screening program to mixer lech-

786 

nology_ Mixers use a vnri ety of 
tlsscmbly techniques that mnge from 
lumped element to microstrip 1.0 thin
film. making the application of other 
established screening programs 
such as MlLS1'D.s83 MeUlOd 5008. 
a nd M I L-M-38510 not entirely 
appropriute. 

'lbeSpaccand Naval WarfareSyst.ems 
Command is one of the military 
organizations responsible for genera
ting and maintaining general s pecifi
cations for standard parts. DESCECT 
(E lectronic Component and 1'uhe 
branch) is the agent. that establi.shes 
these documenl S. Information is 
gathered from interested manufac· 
turers of the subject component and 
from users of that electronic component 
before the specifica.tion is issued. 
Manufacturers also provide tl detailed 
description of individual parts, 
including military usage history. out· 
line, en vironment.."li, a nd electrical data, 
to OESC-ECl' to be included in the 
detail specification (referred tD as a 
s/(J$h sheet) associated with the main 
document. It is only nfter this data has 
been incorporated into the slash s heets 
that a manufacturer may submit an 
applicntion for approval to begin 
qualificntion testing. As part of the 
a ppliclltion. a Master Equipment Ust 
identifying all lest equipment.. and a 
copy of the manufacturer's internal 
documentation for qualification and 
produc~ion must be subm itted for 
review and approval by DESC. DESC 
a lso audits mnnufncturerson a periodic 
basis - a successful audit is a pre
requisite 1.0 approval to bc&';n qualifi
cation testing. Once a manufacturer 
has completed qualification testing and 
is approved by DESC, OlC qualified 
partis added to the Qualified Parts List 

(QPL) attached to the General Specifi
cation. There nre several rules that 
qualified suppliers are required to 
follow. These conditions, listed below, 
protect the government [rom changes 
to parts after qualification and any 
attempt to use Qualification as 
government endorsement. 

Conditions Regarding 
Qualification Approval 
I. Quu1ificd Products List(QPL) listing 

docs not guarantee acceplallcc of 
the product in any future purchase. 

2. QPL listing docs not constitute n 
waiver of any requirements of the 
specification or of the provisions of 
any (;ontract. 

3. Advertising of q ualification 
information is penniltcd. Pcnnis
sion to use such information for 
advertising or publicity purposc~ is 
granted provided that such publicity 
or advertising docs not si.atcor imply 
that the product is the only product 
of that type qualified or that the 
Department of Defense in any way 
recommends or endorses the manu· 
facturer's product. 

4. The listing applies only t.o products 
numllfncturcd in the plnnt(s) speci· 
fied in the letter of notification. 

5. Th e listin g applies to future 
amendments or revisions of the 
specification. unless otherwise 
notified. 

6. 'n1e listing npplies only to products 
identical tD that (those) qualified. 
The qualifying activi ty must be 
advised of (lHY change tD the pro
duct. Failure to notify the qualifying 
nctivity of a change in design is 
causcforrcmo\'al from theQuali£ied 
Products List, regardless of the 
extent of the desif,'TI change. 

7. Continued qualification listing is 
dependent upon the manufacturer's 
compliance with the retention of 
qualification, verification of Qualifi· 
cation. or periodic rcqualification 
rc<luirements, as applicable, in the 
specification to which the manu· 
facturer's products arequalificd. For 
specifications notoontaining specific 
qUlllification verification or retention 
requirements. DO Fonn 17lS must 
be submitted at intervals to be 
specified by DESC. 

MIL-Specification 
Mixer Screening 
QUAlification testing per Mll.rM·28S37. 
as described in 1bblc I, i~ designed 1.0 
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verify that a specific mixer model meets 
the physical, environmental and elec
trical characteristics described in the 
slash sheets_ The screening performed 
in Groups I and n is nearly identical to 
that required on each "screened" pro
duction lot, stressing the diodes (bum
in) and mechanical construction of the 
mixer (thermal shock, vibration, 
mechanical shock, and seal). Group m 
is a series of tests designed to verify 
package integrity (solderability, 
terminal strength, resistance to sol
vents, and moisture resistance). 

MixerQPL production lots are screened 
per Group A of MIL-M-28837, as 
described in Table 2_ QPL-qualfied 
parts are produced to two screening 
levels: screened (level "s'~ and non
screened (level "n'~. The nonscreened 
QPL part is a basic commercial mixer 
which has been verified to meet the 
electrical and mechanical description 
contained in the slash sheets. The 
screened QPL mixer is subjected to a 
preconditioning bake, 96-hour bum-in, 
and post bum-in electrical test on a 
100% basis. The remaining tests are 
performed on an AQL of 1.0 per 
MILSTD-105. 
Qualification maintenance inspection 
per Group B of MIL-M-28837, as 
described in Table 3, requires mixers 
which have successfully completed 
level "s" screening to be subjected to the 
same tests described for initial qualifi
cation, with the exception of visual 
mechanical inspection, preconditioning 
bake, bum-in, and post bum-in elec
trical test (these screening operations 
were performed during production 
testing). To maintain a QPL listing, 
Group B inspection must be performed 
once every two years for each qualified 
part. Any updates to the Master 
Equipment List must also be submitted 
with the Group B report The qualified 
manufacturer is subject to DEBe audits 
at any time. 
If any consumer of QPL-qualified 
mixers identifies a serious quality 
problem with a particular part, the 
consumer may issue an alert or request 
DESe to issue an alert to the industry, 
identifying the problem, the model(s) 
affected. and the manufacturers correc
tive action. All sales of the part(s) may 
be suspended until the alert is resolved. 
However, the stringent quality require
ments placed on QPLqualified parts 
are designed to minimize the frequency 
ofalert8. 

Advantages and Disadvantages 
There are many advantages to proeur-

MIL-STD-202 
Test Method Condition 

Group I (4 Sample Units) 

Visual and Mechanical Inspection Manufacturer In-House Criteria 
Bake 24 hours at +100"C 
Burn-In 96 hours at +25°C 
Post Burn-In Electrical Test (Note 1) 

Group II (2 Sample Units) 

Thermal Shock 107 B 
Vibration 204 0 
Mechanical Shock 213 A 
Hermeticity 112 C. iliA 
Electrical Test (Note 1) 

Group III (2 Sample Units) 

Solderability 208 All Terminals 
Resistance to Solvents 215 
Resistance to Soldering Heat 210 B 
Electrical Test at 

Temperature Extremes (Note 1) 
Terminal Strength 211 A. 'h pound applied 
Moisture Resistance 106 
Electrical Test (Note 1) 

Notes: 
1. Per the applicable MIL-M-28837 slash sheet. 
2. All operations in this table may be modified by the appropriate slash sheet. 

Table 1. MIL-M-28837 qualification inspectlon2. 

MIL-8TO-105 
Level Level MIL·STD-202 Level II 
-N" -so TOIl Melhod Condllion AQL 

PresctecIIIIng 

X X Pre!imlnaty HermellClly 112 C.IIIA 100'lI0 
X Balte 25 hours 111 .100"C llX)qb 
)( Bum-In 96 hours 81 .25·C 100'lI0 
X Posl Bum·ln Eleclrocal Tesl (NOlO I) 100'lI0 

Subgroup I 

X X Visual and Mechanicallnspec1ion ManufaCluror In-House Cri1eria 1.0 
X X Hermelicily 112 C.IIIA 1.0 
X X Electrical Tesl (Nolel) 1.0 

Subgroup II 

X Thermal Shock 107 B 1.0 
X VibraliOn 204 0 1.0 
X Hermeliclty 112 C.IIIA 1.0 
X Final Electrocat Tesl (Notot) 1.0 

X X Final Quality Inspection Manufacturer In· House Criteria 100% 

Notes: 
1. Per the applicable MIL·M·28837 slash sheet. 
2. All operatiOns in Ihls lable may be modolied by the appropro&le slash sheet. 

Table 2. MIL-M-28837 Group A Inspectlon2• 

ing a QPLqualified mixer over a non
qualified mixer. There is no need to 
create a specification or source control 
drawing for a QPL-qualified part. 
Simply buying to the military part 
number assigned by DESe, provided 
the mixer model and manufacturer are 
listed on the latest issue of the Qualified 
Products List, will secure a standard 
part all of whose aspects are described 
and controlled by MIL-M-28837. 
Another advantage is reduced delivery 
time, as the manufacturer has the 
option to build the QPlrlisted items for 
stock, not to custom order. Prices are 
considerably less than for special Hi
ReI requirements due to the fact that 
there are many customers for a given 
QPL mixer, and the manufacturer is 

thus able to produce in volume. There 
are also no nonrecurring engineering 
(NRE) charges or lot charges involved 
in QPL procurement Perhaps most 
important of all, however, is the know
ledge that the quality of the part is 
constantly being monitored by DESe. 
Qualification data is available for 
review, as are qualification main
tenance reports. QPLqualified mixers 
are controlled so as to improve the 
maintainability of the systems in which 
they are used. Procuring spares is also 
an easy task with a QPLqualified unit 

Disadvantages also exist for potential 
users of QPL mixers. The largest 
drawback is that a QPL part must be 
screened to exactly meet the require-
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MtL-STO-202 
Test Method Condi1ion 

Subgroup I (2 Sample Units) 

Thermal Shock 107 8 
Vibra tion "" 0 
Mechanical Shock 213 A 
Hermel icily ' 12 C, lHA 
Electrical Test (Note t ) 

Subgroup II (2 Sample Units) 

Solderabilily 2011 All Terminals 
Resistance 10 SolvenlS 21' 
Resistance to Soldering Heal 210 8 
Eleclfical Test at 

TempemtUfo Extremes (Nato 1) 
Terminal Strength 211 A, ~ pound applied 
Moisture Resistance .06 
Eleclrical Test (Nole 1) 

NOles: 
1. Per the applicable MIL-M-28837 slash sheet. 
2. All operations in this table may be modified by lhe appropriate slash sheet 

Table 3. MIL-M-28B37 Group B InspectjOfll. 

ments of MI lrr-.I-28837, no more, no 
IL-s. .... If a desi~:ll ent.'illt'Cr requires an 
eleclricall.est nOlinduded in the slush 
:;ht.'cts. or desires udd ilioo<tl printing on 
the unit, or :lny s uch deviation, no 
maller how minor, lhe military part. 
number must be rem1lV<.>d from lhe 
mixer. '111is is mainly due \.() DESC's 
concem that an item printed WiU, UlO 
military part number but having 
sl)C(.:ial requirements heyond UlOse of 
M1L-M-28837 would not be ablc to be 
differentiaicd from a !lonna] QPLpa rt, 
and th;:lt when such 11 part is repaired 
or rc-orocrcd itis probnblethuta nomlaJ 
q PL will be. purcluL'>l.>d without the 
additiona l screening. Another dis
advnnl<:lge is that Ule variety of mixers 
listed on the QPL list, although it is 
b'TOwing constantly. cannoLellcompa$ 
the \·uriet.y of c:awlog mixer.i cun-cnily 
available in tht! industry. In order LO 
Litke 3dvanlagc of QPI..-<jualified 
mixers, a system dcsil,'ller may have to 
redraw a board t.o nccept t.he package 
sty le that is qualified. It should be 
noted that if a part. wiUl the desired 
electrical perfonnnnce docs not 3ppcar 
( Ill the Qualified Parts List, a qualified 
manufadurer s lich !IS Watkin s
J ohnson Company cnll screen any of 
its mi.xermodcls to lhcqPLequivaicllt. 
level per GroUJl A of MU.rM·28837. 
(These mixers may 1101. be print.cd \vi th 
a military part num ber unless qualifi
cation testing' is perfumlCd on the nrst 
article I)roclucccl for Ule contmel) 

necessary, a new qualification may be 
required . Even if furthe r !CSting is not 
fC(l uired, written approva.l IIlUY i1) \'olve 
a wait of several months. Quulifying a 
mixer LO MJL.M·28837 involve:; n sub
stnnti:;tl time, money, and energy 
investment on the part of the manu· 
f:lcturcr. To add a mudel w the s lash 
shl.'Cts, the appropriate daw mUI>L be. 
gathered and submitted \..0 DESCECr. 
1\ w,kit of9lo24 months is typicHI prior 
to the incorporation of this data inLO 
the slush sheets . Anolher scveral 
months is collsumoo by DESC review 
of the manufacturer's application to 
perform (jualification testing and the 

mnnufucturer's documentation. The 
actual qua li ficatio n testi ng takes 
a pllroxi mutely two monUlS to complete. 
Pinnl ly. there is a noUler waitofl>cvcrul 
month s fo r DESC to npprove the 
qualificution and add the model w the 
QPL lisL This adds up t.o a minimum of 
two years' effort. bS thc manufacturer 
to ncid 11 model to the Quulified Pnxluds 
List 

In spiw of the time imvolved, many 
mot1vutionseKist for n mllnufucturcr to 
ex r}(md the n t'CCSSary effort. to become 
quulified. The creaLion of n Hi·nel 
"standard " eliminates many s mall 
volume jlrot.'Tums which euch rt'quire 
unique documentation and engineer
ing attention. QPL-listcd mixers arc 
produced in volume, leaving Ule engi· 
neer frcc to concentrate on manufac· 
turing rather thun document.ation. '111c 
qualification ulso may be used to per
fonn q ua lification by similarity for 
unique p rofo,'TrullS whcrequalificution is 
required . This allows the qualified 
ma nufacturer to avoid duplication of 
lnbor·intensi\'e qualification testing. 
1'he Q P L listing a lso demonstr.ltcs that 
lhe Illanufacturer has a high qU,a lity 
I)roduction facility. 

Interpreting The Slash Sheets 

Having clearly established thc bencfits 
of Spt.'cifying QPlrlistro mixers, it is 
essential tv gain a full understanding 
of I.he s lnsh sheets. To dctcmline ir a 

There:n-e disadvant<lgcs for the manu· 
fncturer of QPl..qunlificd mLxcrs as 
well. Any change in dcsil,'1l of a cur· 
renily qualified mode l must be 
approved by DESC. lind if it is deemed 

Figure 1. The variety 01 OPL-quali lled package sly\e's. 
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mixer of a certain package type is 
described in the slash sheets, a quick 
scan is necessary. Each slash sheet 
(there are currently nine) contains a 
different package style. For example, 
slash sheet 1 describes plug-in outlines, 
slash sheet 2 describes packages with 
solderable leads, slash sheet 5 describes 
units with SMA female connectors, 
and slash sheet 7 describes mixers in 
TO-5 packages. Once an appropriate 
package style is located, the next task is 
to review the electrical description in 
the slash sheets to determine the desired 
dash number. The "substitutability 
data" table at the end of each slash 
sheet will provide a listing of manu
facturers' codes for each dash number. 
This, however, does not mean that the 
part has been qualified. The Qualified 
Products List must be reviewed to 
determine if that part is qualified, and 
which manufacturer is qualified to 
produce it. Currently, mixers are 
qualified on slash sheets 1,2,5, and 7. 
Watkins-Johnson Company has nine
teen qualified mixer models covering 
input frequencies from 0.05 MHz to 
18 GHz. Figure 1 illustrates the variety 
of qualified product styles. The proper 
method of calling out a military part 
number is illustrated in Figure 2. 

In 1972, the Deparbnent of Defense 
(DoD) chartered DESC as the first 
Military Parts Control Advisory Group 
(MPCAG) responsible for the Parts 

I M288371~1-011~ 
abc d 

a. The general specification for the component 
type (i.e .• mixers. capacitors. etc.). 

b. The appropriate slash sheet for the package 
style (i.e .• plug-in. SMA femaleconnectorized. 
solderable leads. etc.). 

c. The specific electrical characteristics as 
described in the slash sheets. 

d. Indicates screened (5) ornonscreened In) lellel 
testing. 

Figure 2. How to Interpret a military part 
number. 

Control Program in accordance with 
MILS'I'D-965. The program, covered 
by DoD Instruction 4120.19, became 
mandatory for all weapon systems 
procurements in August 1983. This 
instruction requires that electronic 
and mechanical parts be reviewed by 
technical consultants at DESC and the 
Defense Industrial Supply Center, 
respectively, prior to procurement and 
use in the system. These consultants 
aid designers in selection and appli
cation of components using the maxi
mum number of standard parts 
possible. Under this program, non
standard part approval requests must 
be submitted by the system contractor, 
reviewed by MPCAG, and approved by 

the military acquisition office for the 
system. This process is effectively 
reducing the number of new stock 
numbers in the DeparbnentofDefense, 
eliminating duplicate documentation, 
decreasing the cost of military systems, 
and improving the reliability of equip
ment. In the fiscal year ending 

30 September 1987, the DESC Military 
Parts Control Advisory Group sup
ported 934 contracts and has supported 
over 2,850 contracts since 1972-

There are many advantages to specify
ing QPLqualified mixers including, 
reduced cost, shortened delivery time. 
and improved reliability. The manu
facturer of QPLqualified mixers may 
concentrate engineering efforts on 
maintaining a high.quality production 
line instead of creating documentation 
for a variety of virtually idential 
requirements. The systems manu
facturer is relieved of the need to create 
a SOlJrce or specification control draw
ing as the mixer is fully specified by its 
military part number. The creation of 
MIlrM-28837 has also filled a need in 
the military electronics industry for a 
comprehensive screening program 
applicable to mixer technology. 
Through the standardization efforts of 
the Department of Defense, both the 
systems designer and the components 
manufacturer reap benefits, thereby 
simplifying the process of military 
systems design and parts procurement. 
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MIXER 
APPLICATION 
INFORMATION 
The information contained below is 
applicable to all mixers in general LInd 
should be useful to those who might 
want 10 more fully understand mixer 
operation and achieve the most perfor
mance possible. 

DEFINITIONS 
Conversion Loss is the ratio o f the out
put signal level to the low-level input 
signal level expressed in dB. In a single 
sideband system, only one sideband is 
used, therefore, 3 dB of the loss is 
theoretical. The additional loss is diode 
and transformer loss. These losses can 
be minimized by driving the d iodes with 
sufficient current and operating in Ihe 
best portion of Ihe frequency band. 

Convenion loss is specified in a 50-
ohm system with an fl drive level of 
+7 dBm for low-level mixe rs. High·level 
mixers require morc drive level power. 
A shan ci rcuit at the output port for 
the unwanted sideband will usually 
improve the conversion loss and noise 
figure by 0.5 dB If operation at the 
I·pon is below 500 MHz. 

Noise Figu re is the signal-to·noise ratio 
at the input d ivided by the signal· to· 
noise ratio at the output expressed in 
dB. It does not include the noise figure 
of an IF amplifier or lff flicl:er noise. 

The I F frequency range is normiJlly 
specified from 400 kHz \0 the upper 
frequency range o f the device. Appre
ciable noise contribution from l /f 
noise is not noticeable above 10 kH 7.. 
Usc of special ly selected $chat tky· 
Barrier d iodes ensures extremely low 
1/1 noise for phase detect ion app lica
tions. With the recommended drive 
lovel the no ise figure and conversion loss 
ore essentially identicnl. 

790 

Isolation is the amount of " leakage" or 
"feed th ru" between the mixer ports. 
The fL at A isolation is the amount of 
f L drive level siOnal is attenuated when 
measured at the A·port. The fl ill I 
isolillion is the amount the f L dr ive 
level Signal is attenuated when measured 
at the l-porl. Normally, only the f L 
isOlatioll is specified since the fA signal 
level is much lower than the fL signal 
level and is not a problem. The 11 at 
Land f R at L iSOlations are normally 
the same as the fL at I and IL at R 
isolations. At low frequencies, where 
diode parameters are matched and cir
cuit parasitics are negligible, isolat ion 
greatCf than 60 dB is possible. 

Conversion Compression is the fA input 
level above which the fA input vs. fl 
outpu t curve deviOtes from linearity. 
Above this lovol additional increases In 
i" pu t level do not result in equal 
increases in output level. Conversion 
compression is not specified for all low
level mixers. However, low·lovel uni ts 
normally have Iho same compression 
level: i.e., typically 0_3 dB deviat ion 
from lineari ty with an fA signal level 01 
+2 dBm and a +7 dBm fL drive level. 
This fA level CD n be raised to +4 dSm i f 
the drive level is increased to + 13 dSm. 

Conversion compression for high. 
level mixers is specifiad since it some
limes providas an indicmion o f the 
mixer's two-tone performance and it is 
likely to be imporlant in high.level 
opera tion. 

Dynamic Aange is the ampli tude range 
over \'!hich a mixer can operate without 
dCl'Jradation of performance. It is dict
tated by the conversion compression 
point and the noise figure o f the m i xer. 

Since the thermal noise 01 each mixer is 
about the same. the conversion com
pression poin t normally determines the 
mixer's dynam ic range. 

Intercept Point is the point at which the 
fundamental response and the third
order spurious response curves intercept. 
I t is o ften used to predict the 2-lone, 
3 rd·order suppression of a mi xer. The 
higher the intercept point, the better 
the 3 rd·order suppression. Relative to 
tho input, the intercept point is typically 
9 to 11 dB higher than the conversion 
compression point. 

Two-Tone, Third-Order Intermodulation 
Distortion is the amoun t of 3 rd·order 
distortion caused from a second received 
signal being present at the A-port. 
Mathematically, 3rd·order distortion is 
defined a; (2fR2- fRI) ±fL where IA2 
is the second signal. Usually the higher 
the convcrsion compression or intercep t 
point of a mixer, the greater the sup
pression of this product. Typical per
formance is shown on page 586. Nor
mally this parameter is not specified as 
it is dependent on Ihe input f requencies 
and terminating impedances. 

Desenli tization is the compression of 
the desired signal caused by a strong 
second intcrfacing signal. For <I low· 
level m ixer, this compression is typiCillly 
less thnn 1.0 dB lor an f A2 signal level 
of +1 dBm and less than 10.0 dB for an 
fA 2 signal lcvel of +10 dBm. Thedesen· 
sitil.<llion level is normally 3 dB below 
the conversion compression level. 
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Applications 

Harmonic Intermodulation Distortion 
results from the mixing of mixer
genera ted harmonics of the input signa ls. 
Mathematically. it is expressed as mf l 
± nfR where m and n represent the 
harmonic numbers o f the input signals. 
Typical performance shown on page 587 
is not normally specified since the 
relative level depends on input fre
quencies. input levels and terminating 
impedances. 

Cross Modulation Distortion is the 
amount of modulation transferred from 
a modulated carrier to an unmodulated 
carrier when both sig nals are applied to 
the R-por! of the mixer. The higher the 
conversion compression or intercept 
point of a mixer, the greater the atten· 
uat ion of the cross modulat ion. 

General Applications 

Mixing: When IwO signals are fed 10 the 
mixer, sum and difference frequencies 
are produced ilt the third port. Best 
isolation is usually ach ieved by feeding 
the LO signal 10 the L port. In down· 
converters the RF input signal is fed to 
the R port and the output is taken from 
Ihe I port. For up converting applica· 
tions, feed the low frequency input sig
nal to the I POrt and take the ou tput 
from the R port. 

Drive Level: Examples of recommended 
drive levels al ong with minimum and 
maximum levels are: 

Recommended 
Drive Level 

Mixer dBm 

Low·Level Mixers +7 
M121M12A +13 
M9/ M9A +13 
MSB +17 
M9D +20 
M1K +20 
MSE +27 
M67 +10 
M76H +20 
Mao +7 
MB3 +13 

A minimum drive level is recom· 
mended when it is necessary to reduce 
the level of intermodulation products 
in the lower two rows 01 the inter
modulation chart or min imize the 1/1 
output noise. A dr ive level below the 
minimum recommended level degrades 
the conversion loss and noise figure of 
the mixer over the lull temperature and 
Irequency range. 

Operation at a high drive level is 
recommended to achieve best two-tone 
performance, best suppression o f the 
intorrnodulation products in the rows 
above the second row in the inler
modulati on chart·, and the best flatness 
of conversion 10$s as a funct ion of fre
quency. A drive level above the recom· 
mended level will result in an increase 
in noise figure and an increase in mfL 
feedthru. 

RF Input Level : With the recommended 
fL level, and to avoid deviationS Irom 
linear ity by more than 1 d B, the f R 
level should not exceed the following 
levels: 

Mixer Type 

Low Level 
High Level 
Ultra High Level 

(M9E Type) 

fA Level dBm 

+1 10+4 
+lOto+ 14 

+21 

The I R signal lev-et should be as low as 
possible when there is a problem with 
higher order fA inter modulation products. 

Minimum Max imum 
Drive Level Drive Level 

dBm dBm 

+4 to +6 +13 
+10 +17 
+7 +17 

+10 +20 
+10 +23 
+14 +23 
+10 +30 
+7 +14 
+14 +23 
+4 +12 

+10 +17 

PULSE, AMPLITUDE, AND 
SI-PHASE MODULATION 

For amplitude modulation, apply a de 
current along with the modulating signal 
at the I-port. The carrier signal is 
applied at the L·port and the modulated 
signal appea rs at the A-port. The de 
current at the I-port contro ls the amount 
of carrier prescnt in the outpu t. 

For pulse modulation, feed the 
unmodu lated signal to the L·port and 
the modulating pulse to tile I-port. No 
de offset cu rrent should be used. Pulse 
lengths can be of unlimited length since 
the I-port is direct coupled. A 20 rnA 
level is sufficient to fully turn on the 
diodes. Rise and fall times less than 1 
nsec can be achieved . Zero current turns 
the di odes off. Either a posit ive or a 
negative pulse may be used. 

The balanced construction of the 
mixer allows very little of the switching 
signal to feed through to the output. To 
obtain higher "on·off" ratios and 
improved suppression of the high fre
Quency switching components, refer to 
pages 716-721. 

For bi-phase modulation, reverse the 
polarity of the switching signal. Upon 
reversal, the Output phase will shift by 
180 degrees. 

! H1Iftm liii·'~·bn .Jf. .... I.!!: f-
, . - _. 

f- ill! f- J II. ~: U.l ,111 1 ,'-1 1' I ,[ ..... ,., .. ((' 

CURRENT-CONTROLLED 
ATTENUATION 

500AU 

AmH(!lICR 
TESI C I~CUIl 

• 

r--

The amount o f signal passing through 
the mixer from the L-port to the A
port is determined by the de control 
cu rrenl present at the I·port. Maximum 
at!entlation is achieved WiTil no de cur· 
ren t and corresponds to the isolation of 
fhe mixer. Minimum attenuation is 
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achieved with a dc current of 20 mA or 
greater. 

A plot showing the attenuation 
characteristics of the M1 is shown below 
for a 10 MHz signal with signal levels of 
-20 dBm and +3 dBm. For input signal 
levels of - 20 dBm or less, the atten· 
uation is relm ively independent of the 
signal level. 

• 
! 

! 

• T ./ 

• 1 

' :011 .. / / , 
'Ja" 

< / / • 
" ro 
D,(I)l1 D,OI)I lUI C I " WH_OI. t,UU,1 ...... 

Tvpical AtI(!nu8tlon \'S. Cont rol CUtrllnl 

PHASE DETECTION-

,. 

ta 
1 

... ".'~'. ,~.a 
1 I ~ » J 

" 
~ , • • 

When used as a phase detector, excellent 
balance of the mixer eliminatas null 
balance adjustments and minimizes 
interaction between the signal sources. 
With identical f requencies connccl€!d to 
the R· and L·ports, a dc output related 
to the phase difference between Ihe two 
signals will appear ill the I·port. The two 
inputs to the phase detector are nor· 
mally the same level. The output is 
usually loaded w ith 1000 ohms or 
greater. 

The sinusoidal output voltage shown 
below is from a phase delector In which 
the inputs are two sinusoidal signals of 
the same level and the output is loaded 
with 1000 ohms. T he ou tput voltil(Jc 
waveform as i) function of phase di f· 
ference is sinusoidal. With two square 
'wave inputs the omput voltage would 
be linear. Input levels of +7 dBm arc 
recommended for beSt phase detection. 
A higher level iOiroduces unbalance and 
a lower level results in a loss of output 
level 

• 
• V/ , 

W • 'II~ , 
7,." • 

• • • .. 
~';I ~lI l l ot!\U • tH .. n 

Typical Phaso OOloctor Output \'S. 
PhllS8 Oiffof(!nce 

,. 

• For moro de l ~iled lnloll"Ql;on on Phase 
Delectlon st.'i'J p:J\lu 605. 
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, . 

TYPICAL TWO-TONE 
PERFORMANCE AT 25°C 

Definition: In a mixer applicat ion where 
the input must be wideband, two signals 
(fAl and fR2) may mix with the local 
oscil lator signal (ILl to produce In·band. 
two-tone third·order intermodulation 
products (2 fR2 - fRl ) ± fl. 

• '!' -l'l 

• 
.,. . ,. •• . . 

1\l'IJtlMl . ., .. 

Two-Tone SuppreSSion 'IS. Input l evel: 
With each dB decrease in fR input leve!, 
Ihe th ird·order product is decreased an 
additional 2 dB. As shown above, the 
M9E will suppress th ird·order products 
65 dB with both input signals as 0 dBm, 
and 85 dB with both input signals at 
-10 dBm. Relative to the output, the 
intercept point for the M9E is +27.5 
dBm. Relat ive to the input, it is +32.5 
dBm. This is 17 dB higher than Ihe 
intercept pOint for a low·level. double
balanced mixer l ik.e the MI. Th03 dB 
compression shown on the graph is a 
combinat ion o f both conversion com
pression and desensit izat ion. 

Two-Tone Suppression vs. Input 
Frequency: The two· tone performance 
of the M9E is constant ocross ils fre
Quency range. Other mixers, even other 
h igh.level mixers (except the M901. 
have a degradation in performance 
above 10 MHz. 

Two-Tone Perform ance of High-l evel, 
Double·Balanced Mixers: In the spec· 
trum onalyzer photos, the high·level 
M9E is compared to the lower-level 
M9BC and low-level Ml under similar 
input conditions. The input condit ions 
were as follows: 

fL .. 352 MHz, fAI -= 322 MHz at 
o <IBm. fR2 '" 320 MHz at 0 dBm. 

Horizontal Scale: 2.5 MHz/cm , 
centered at ::::, 31 MHz. 

Vertical Scale: 10 dB/cm. 

· U I • ~ 

t I ~, 

" I " ~T 
:=r 
.' 

• 
• 
• 
• 

Ml ; With a +7 dBm f L drive level, the 
low·level Ml suppresses many of the 
two· tone spurs. However, a number of 
relatively unsuppressed products remain. 

, 
• 

" 

'I 

M98C; Wi th a +17dBmfL drivcl!..'vcl, 
tho M9BC provides an addi ti onal 12 dB 
at supprt>ssion of the third·order product. 

". r --, 

" 

M9E: With a +27 dBm f L drive level, the 
high.level M9E virtually eliminates all 
two· tone products from the 60 dB 
spectrum. 
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Typicallntermodulation Performance at 25°C 

19>99>9!I 69 19>99 8O>gg>~ 

>90>9~>90 >90> 90>90 > 90>90>90 

90>99>99 86>99> 99 91>99>99 , 
>90>90>90 >W>90>!III >90>90>90 

72 93>99 10 13 !III 11 81>99 
5 

>90>90>90 30>90>90 >90>90>90 

.!! 80 9fJ 8B 79 eo !II 82 96>99 

'0 • 
&6>90>90 > 00>90>90 SO>!Kl>90 • o 
51 6l 81 49 58 13 53 65 is " o 

E ' 61 87>90 64 11>90 69 81>90 l 
69 68 64 12 67 11 79 76 62 

2 
73 86 13 13 75 83 /4 E~ n 

25 25 24 0 0 0 39 39 l5 

24 23 24 0 0 0 ~ 19 34 

363329 45 ~2 20 

• 26 U 18 3S 31 10 
~ ~ ~ ~ -

• 2 

The performance of M l /M9BC/M9E 
represen ts the Class l/Class II Type 1/ 
Class I II mixer, respectively (see page 
6231. 

Intermodulation signals which result 
from the mixing of mixer·generated 
harmonics of {he inpu t signals are shown 
above lor the M l , M9BC and M9E. 
Mixing product suppression is indicated 
by the number of dB below the f L ± I 
OU IPUt level. The performance was 
measured wi th fA at 49 MHz, I L at 50 
MHz, and using the foll owing inpu t 
levels: 

MI / M9BC/ M9E : fA at 0 dBm; fL at 
+7/+17/+27 dBm 
respectively for the 
M l , M9BCand 
M9E. 

MlIM9BC/M9E 

" 78>99 

>9l»90>9!J 

91>99 97 

>90>90>~J 

52 72 95 

11 >90>9Q 

11 80 ~ 

88>90>90 

51 &l 69 

50 78>90 

61 61 10 

70 75 19 

13 11 II 

13 11 11 

52 46 32 

39 16 21 

, 

8»99>99 

>90>90>90 

90>99>99 

>90>9':I>9l 

11 88>99 

>90>90>90 

82 95 90 

88>90>90 

S5 S5 ~ 

17>90>90 

15 &0 53 

71 e.6 80 

45 50 42 

~o 46 42 

&3 58 24 

SO H 14 

• 
Harmonics of f l 

63 18>99 

87> 90>9l) 

84> 99>99 

>90>90>90 

46 66>99 

Gfi> 90>90 

76 82 95 

~>9O>90 

48 ~ 68 

C1 15>90 

~ 66 10 

6~ 74 80 

22 16 19 

24 U 18 

45 31 29 

! \ 16 19 

5 

Ml /M9BC/M9E : fR at -10 dam: fL 
at +71+17/+27 dBm 
respectively for 
the M I, M9BC and 
M9E. 

I rl1proved performance can be ob· 
tainCld at lower frequencies, and for har· 
manics of f A>2 , with IR at a lower 
level. The suppression ligurcs shown 
above for the Ml arc also applicable for 
its pc equivalent, MGE. Tho M 1 suppres· 
sian f igures may be used for the M6DI 
MGA if the inpu t frcc(uencies are 
assumed to be at 20 MHz rather than 
50 MHz. The M I suppression may also 
be used for the MIA if the input fre
quencies are assumed to be 100 MHz 
rather than 50 MH7. 

Mixer·generated intcrr r,ods arc shown 

18> 99>99 60 81> 99 71 99>99 

>90>90>90 > 90> 90> 90 >90>90>90 

93>99>99 84>99>99 88>99 98 

>93>90>90 >9J>90>90 >90>90>90 1 

75 ~>99 45 64 90 73 82>gg 

> 90> 90>90 65>90>93 88>90>90 

11 98 67 12 78 94 719061 

86>90>90 85>90>90 >90>90>90 

~ 64 as """ 58 66 81 

14 ~>90 44 11 89 14 88>90 

71 82 61 68 66 ~ 15 83 6C 

69 81 17 64 14 82 69 8~ 19 

54 59 50 37 19 39 59 59 49 

t5 &2 49 28 19 31 49 53 49 

6OH27 71 49 :HI 6.c 15 29 

53 51 11 49 37 21 

• 7 • 
for each model under {he fo llowing can· 
ditions: Input signals: fRI - 45.6 MH2 
at -to dam, fR2 = 27.8 MHz at - 2 dam. 
'R3 = 26.6 MHz at -2 dBrn, fL = 50 
MHz with the levels no ted before. Hori· 
zontal Scale: 2 MHz/cm, centered at 
95.6 MHz. Vertical : 10 dBmJcm. 

Mixer·generated harmonic distortion 
is present in the OUtput spectrum even 
when a wetl·balanced low·level mixer 
such as the Ml is used. By substituting 
the M9BC high·!evel mixer, the "worst 
case" produc ts can be reduced an addi· 
tiona! 18 dB. However. these products 
can be reduced 40 dB, by substituting 
the M9E very high·level mixer. 
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Wide-Band 
Transformers 
• LOW INSERTI ON LOSS 
• WIDEBAND 
• SMALL SIZE 

Description: Miniature transform~r s 

are designed for low-loss operat ion oyer 
II very wide frequency range, They fea
ture an insertion loss typica lly less than 
0.5 dB, a frequencY range 0 .2 MHI to 
700 MHz, and impedance le.Jcls from 
25 ohms to 800 ohms. The 8T series 
arc balanced transformers. The T series 
are single-ended transformers. 

Specifications 

Model Descri"Uon 
BT5 ~ ohm-S) ohm 

CI 

BI6 50 ohm·1(1) ohm 
Cl 

B17 50 ohm-200 ohm 
CT. DC isolated ' 

B18, BTSe. 8TBCl 50 ohm·200 Ohm 
CT. DC isolated' 

RT9. B1"9C. Srgel !lk>1vn.fm ohm 
CT, DC ISOlated' 

11 &l ohm-:lJ ohm DC 
isolating reve/Slng Of RF 
common mode lSOlahng 

12 5O-ohm-l00 ohm 

':xl vailS DC max. 

Absolute Maximum Ratings 

Storage 

Temperature . ... . . ~65DC to + lOODC 

Maximum Input Power 

1 '::alt rms 
T1 derale to r- MHz Wrl11s belo''"1 

1 MHz. 

T2 dera te \0 2f2 MHz Wrll1s below 

0.7 MHz. 
BT5, BT6 derate 10 4fl MHl Wrms 

bel o'!~ 0.5 MHl. 

796 

Insertioo Amplitude 
Frequency loss Unbalance 

Range Max. Mil'. 
MHz dB dB 

0.2-500 ,5 025 
05-50 05 0.10 

OJ.4X) 2.0 05 
1-100 10 01 

5O<lOO 2.0 0.9 
3-50 '5 0.00 

50-250 15 0.9 

Hoo 30 04 

06-700 15 

0.4-700 1.5 
2.JOO 0.5 

Weight Less than 0.2 oz . 

Phase 
Unbalance 

Mn. Package Hermetic OuUine 
Degrtes rylle ,,,' Drawing 

PC No P 

PC No 0 

60 PC flo 0 
0.5 

60 PC, TO·S, TO·5 No. Yes, Yes p. ~ S 

~6 PC. TO·S. TO·5 No, Yes. Yes P.RS 

PC 'IO P 

No P 
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Environmental Telt 

All units are guaranteed to meet their Exposu re M. lhod Cortditlon 

specifications over -54°C to +100°C Temperature Cycle 102A C 
and after ex posure to any or all of the Thermal Shoc~ 1070 B 
following tests per MI L·STD·202E. AllilUde 10SC G 

H.F. Vibral ion 20<1C D 

Hermetically sealed units meet the 
Mechanical SlIock 2130 C 
Random Vibrmion 

requirements of method 1060 of MI L- (15 minulM per a xisl 21t. "' STO-202E when eXAOsed to humiditY. Solderabiliw 2088 
Terminal SlIen!llh 21lA C 
Resistance to 

SOldering Heat 210A B 

Typica l Performance of Model BT6 a t 25°C 

FREQUENCY DOMAIN 

Imonian Loss 

l' O.5U.lJ 
~ 9 LOIt'I-l-lIlll!f-l-++ 
§ L> I--l-l+ 
" 1.0 J-++Jjj!lll-++ 
~ ' " """"" :: 2.5 

l.O 

FREQUENCY - Mill 

Insertion Loss lIS. Frequcncv: The BT6 
has a irequency response which is typi. 
cally ilat to within 0.1 dB over the fre · 
quency rango 0,3 MHz to 100 MHz. 
The ampli tude balance is represented by 
the insertion loss dlifemnce between 
pins 3 and 5. For frequencies less than 
100 MHz, the amplitude unbalance is 
typica lly less than 0.05 dB. 

INSERTION LOSS TEST CIRCUIT 

'" ~ 8 L 
c , -u z 
5 
< -z 
~ -~ < z 
~ 

FREQUWCY ' Mllz 

Phase Unbalance 11$, Freq/lency: The 
phase unba lance of the BT6 is repre· 
sented by the deviation from a 180 de· 
gree ph[lse dif fercnce bmween pins 3 
and 5. For frequcncies less than 20 
MHz the phase unbalance is typically 
less than 0.1 degree, 

PHASE UN8ALANCE TEST CIRCUIT 

~~ r-~l r--~ 

osc I t I BT6 H VECTOR n fs-1 VO LTMETER 

TIME DOMAIN 

PULSE RESPONSE TEST CIRCUIT 

Pulse Response: The simila rity between 
the input and output pulses illustrates 
the balance and ti me coherence of the 
BT6, With a 300 picosecond i 
pulse, the outpu t pulses have rise 
less than 800 picoseconds. Only 
vert ical POSition control of the i 
scope lNaS adjusted in recording the 
three traces. 
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FREQUENCY DOUBLER 

A frequency doubler can be constructed 
with a BT7 transformer and two 
matched Schottky barrier diodes. The 
excellent balance characteristics of the 
transformer will suppress the 1 st and 
3rd harmonics of the input 30 dB to 40 
MHz and 20 dB to 300 MHz. Input fre
quency 5 to 300 MHz. Output fre
quency 10 to 600 MHz. 

OUTPUT 

180
0 

POWER DIVIDER 

The BTS/BTSC is useful in hybrid junc
tion applications. By applying the input 
to pins 1 and 2, out-of·phase outputs 
are available at pins 3 and 5. By apply
ing the input to pin 4, in-phase outputs 
are available at pins 3 and 5. In both 
cases the outputs are isolated from each 
other. 

A four-way power divider can be con
structed by adding a BT5 balanced 
transformer to each output. 

R 

--o--z..-oOU1PUT 

2R 

180
0 

POWER COMBINER 

The BTS/BTBC can be used as a power 
combiner. The vector sum of the inputs 
appears at pin 4 and the vector difference 
appears between pins 1 and 2_ The in
puts are isolated from each other. 

R OUTPUT 

79S 

UNBALANCED TO FLOATING DRIVE 

The Tl allows an unbalanced source to 
drive an RF floating load. Phase rever
sal is optional. It is an efficient way to 
suppress ground loop problems. 

Tl 
-------,4 

so 

IMPEDANCE TRANSFORMER 

The T2 is useful in applications where a 
broadband 2: 1 impedance transfor
mation is needed and dc isolation is not 
required. 

rc:: i "- 1 100 

PHASE SPLITTER 

The BT6 can provide very closely 
matched out-of-phase signals. It is re
commended in pulse applications where 
the rise time of the pulse must be as fast 
as 60 picoseconds. See typical pulse re
sponse curves on page 229. 

816 
'TI. ;--------'3 

50 

~.1V 

50 

LIO.1V 
50 

PHASE DETECTOR 

A phase detector can be constructed 
using a Model BTS/BTSC balanced 
transformer and two matched Schottky 
barrier diodes. The excellent balance 
of the transformer prevents crosstalk be
tween the inputs. The dc output is 
proportional to the phase difference 
between inputs. 

PULSE SHAPER 

The risetime of a pulse can be improved 
with a Model T2 single-ended trans
former and a step recovery diode. The 
wideband characteristics of the transfor
mer allow a 100 ohm to 50 ohm impe
dance transformation without degra
dation in phase shape. 

SAMPLER 

A very high frequency sampler can be 
constructed with a wideband balanced 
transformer and four sampling diodes. 
The Model BT7 is recommended since 
it has an extremely wide bandwidth and 
a 50 ohm to 200 ohm impedance trans
formation. 

BT7 
SAMPLING 50 1 '----,.-'-03;.......,,.,......._-, 

PULSEf] 1 SOURCE :..14 
I 1 
1 1 

I ~.o()' ~--<~~ 2 L ____ .J 5 
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Schematic Diagrams 

WIDESAND AMPLIFIER 

To ac couple a wideband ampl ifier , a 
Model T1 single·ended transformer is 
recommended. It has dc isolation and a 
freQuency range 0.3 MHz 10 700 MHz. 

II 
21"-- - ' 1 

Yo, c~.---'C'" , . . , OUTPUT , , , , , 
, " 

BLOCKING OSCILLA TOR 

The pulse shape of a blocking oscillalcr 
can be improved wit h 0 balanced trans· 
former. The high impedance transfor. 
mation and wide frequency response 01 
the Model BT9/BT9C make it an ex· 
cellent choice. 

, , 
: . , , , 

• " , , , , , , , 

f-o 
OUT?UT 

BA LANCED 

• • , , 

BTS 

• , , " 
BTG 

, 

~~ 
~CP 

NOl{. PIN 1 ANO 5 HAVE S~ !'!E PQlAllflY FOA BII 

Bn/BTa 

1 

pB , 
STac 

)(11 

• 

". " I III 

P. ". 
• ¢ 

"" ,m 

BT9 (ST9C) 

SINGLE·ENDED 

" 
, 

• 

• 

T, 

, 
• " , 

r 
100 

• 

T2 

Outline Drawings 
NOTE: DIMENSIONS ARE IN INCHES (MilliMETERS) 
± GIG (.025) UNLESS OTljERW1SE SPECIFIED 

PIN tl UM3ERS ARE SHOWN FOR REFERENCE ONLY 

PACKAGE P 
BTS/BTa/BT9fT1 fT2 

G II~ .", 

PACKAGE a 
BTG/BT7 

799 
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Outline Drawings 
NOTE: DIMENSIONS ARE IN INCHES (MIWMETERS) 
±.OIO (.025) UNlESS OTHERWISE SPECIFIED 

PIN NUMBERS ARE SHOWN FOR REFERENCE ONLY. 

PACKAGE R 

BTBC/BT9C 

, 
0.275 MAX 
(6.99) . 

0.320--1 
1113) I 

LLi!:;m=r;::::;;n:::!:i 

PACKAGES 

BT8CL/BT9CL 

800 

0275' 
(6.99) MAX. 

i-
0!Bl 
(12.1\ll 

0.1m 
(1524) 
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Reactive Power 
Dividers 
0.5 to 500 MHz 

• HIGH ISOLAT ION 

• LOW INSERTION LOSS 

• EXCELLENT PHASE AND 
AMPLITUDE BALANCE 

• BROADBAND 

• SMALL SIZE 

Typial Specifications 

""'''' .... 
""'- -- Ii .. !_ ..... - ..... - - ...... .... 

"- • - "'" 
, • • • I ...... .... .... 'a ... '" .... ... "" 

, , , • dB dO .. ~ 
~ 0$-120 ) • ~ ~ ~ D .. 15 

OS-lOMIIl 
W 

ro.la11o'.H1 ... OS-I20 ) • ~ - • ~ - - ."" .. " ""'" lI.G-l00) 1-«:1 (100IIl./ll •• • OS-I20MHl 

~ ,.." ) • • - • • - - • '" " 1(). ,DH.!!!.r 
~ 

Ill).alJNH: 
~ 

3l>-!mlo'.lI: .. ,,. 
1~4"y~, 
2. Sell ~ rm kit fIaOIIii Ge/JUIIJ IS il b'Ido'I 01 WSWA ~ iI!\~ !l/!1lIO'JMt. 

De1criPtion: Watk ins-Johnson reactive 
power dividers have been designed for 
high performance over a wide frequency 
range. They feature an insenion Joss 
typically less than 0.2 dB, an isolation 
typically greater than 40 dB, and a fre· 
quency range 0.5 MHz to 500 MHz. 
Amplitude balance is typically within 
0.05 dB; phase balance is typically wi th· 
in 1.0 degrees. All the d ividers arc ex
tremely linear. With two equa l input 
signals of +10 dBm level, the third and 
fifth order distortion products are typi
cally suppressed by greater than 100 dB, 

Operation: When used as a signal split
ter, multiple coherent output signals are 
provided with a known phase relation of 
equal amp lit ude having a power leve l 
down fro m the input level by the "cou
pling loss_ " Independent use of one si9-

nal by mu ltiple loads is permitted by 
the high isolation between outputs_ 
Loading effects. feedthru. etc., are 
minImized. Equal power output ensures 
balanced feeding for appl ications 
such as muh i-elemen t antenna arrays. 
nal sources are iso lation from each o ther 
and the output is the vector sum of the 
inputs reduced in amplitude by the 
"coup li ng loss." Interact ion between 
in pu ts is prevented by the hybrids high 
isola tion. 

Amplitude unbalance is the amplitude 
difference in dB beh'i8en the outputs 
measured under matched impedance 
condi tions as a Signal splitter. 

Phase unba lance is the phase difference 
(from nominal) between the ou tput's 
under ma tched impedance cond itions as 
a signal splluer. 

""-....... bU4 ,.. .... ..- ....... --, 
IIwl.J:a "WI ...... P .... -" IIUIIOItaI IwJlll,I "" "-

02 ,. ,'" "" • 
O~ '''' 

" 'v '00 Fe ....... 0 

."" ('O~) ,n 
O~ 
(010) 

" , .• '00 IDa , 
"" C 

" "" .. 
Insert ion loss is the power dissipated 

within the powe r divider under matched 
impedance conditio ns. It does not in
ctude the coupling loss. 

Coupling loss is the rat io between the 
power at the input and the power at 
output for an ideal power splitler under 
matched impedance conditions. 
tion loss must be added to ,h,,,,,up,l;n, 
loss to dewrmine the exact Oll tPllt level. 
The coup linn is a function of the num
ber of power divider outputs. 

Number of 
Output Ports 

2 
3 , 
5 
6 
7 
8 

Coupling Loss 
(dB) 

3.01 
4.77 
6.02 
6.99 
7.7B 
B.45 
9.03 

801 
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Isolation is defined as the anemla
tion of "feedthru" or "cross talk" be· 
tween the iso l'.I\cd portS under ma tched 
impedance conditions. When there is a 
mismatch at the inpu t port of the power 
divider, there will be degradation in iso· 
lation. Isolation degradation !rom are· 
sistive mismatch at the common port is 
shown above the matched isolation 
values of -, 40 dB. 30 dB. and 25 dB. 
Values are "worst case" decibels, and 
have been computed on the assumpt ion 
the interna l resistive load is matched to 
the specified common POrl impedance. 
The isolated load impedances are 50 
ohms. 

VSWR 
Input ~ 40dB 30dB 25dB 

1.00 ~ 40.0 30.0 25.0 
1.01 52. 1 38.1 29.3 24.6 
1.03 42.6 35.2 28.2 23.9 
1.05 38.2 33.0 27.2 23.3 
1.10 32.4 29.4 25.1 21.9 
1.15 29.1 26.9 23.5 20.8 
1.20 26.8 25.0 22.2 19.8 
1.30 23.6 22.4 20.2 18.2 
1.50 19.9 19.1 17.5 16.0 
1.70 17.6 17.0 15.B 14.6 
2.00 15.6 15.0 14.0 13.0 

Isolat ion Bet'.'lCen Isolated Pon s as a 
Function of the Resistive Termination 
at the Common Port - For Matched 
Isolation Values of -. /10 dB, 30 dB, 
and 25 dB. 

Environmcnral: All Imits are guaran
teed to meet their specificatio ns over 
-54" C \0 +100"C. and after exposure to 

802 

any or all of Ihe fOllowing tests per 
MIL-STD·202E. 

Tell 
EXPOSU' D Method Condll ion 

Tempercture Cyde I02A C 
Thermal Shoclc \070 B 
Alt itude 105C G 
H. F. Vibration '04C 0 
MIlchanical Shock 2138 C 
Random Vibration 

115 minutes per a~Jsl '" '" Solderabilitv 20BB 
Terminal Strenglh 211 A C 
Fies,stance 10 

Soldering Heat 210A B 

Hermetically sea led units meel the 
mquirements of method 106D of MI L
STD·202 E \·,hen exposed to humidity. 

Absolute Maximum Ratings 

Sto rage Temperature .. -6SoC to +100"C 

Maximum Splitter Input Power: 3 POrt 
Dividers . Rated pO\"Ver with load 
VSWRs of 1.50 or less; 0.·12 rated 
power "worst case" with one output 
shorted and the o ther open. Applicable 
over temperature range -54"C (0 +71°C. 
Derate linearly to one·half l)Qw~r al 
+100"C. 

Maximum Combiner Input Power: 3 
POri Combiners . Rated pow(!r with ou t· 
put-load VSWR of 1.50 or less; 0.5 
rated power with output shorted . 
Appl icable over temperature range 
- 54"C to +71"C . Derate linearly 10 0.B 
power at +100"C . 

Typical Performance at 25°C 

TYPICAL PERFORMANCE OF 
MODEL H2 AT 2S" C 

holation 

Insertion Loss 

rn.-,-Itoibl 
Isell~ >c"' ec:: W~ I II!: i 

, 
'-r- I~d 

"'s.I<t~ft lou Dl~Ii< l. ~I (ti l .. ! .,1-............ ~'*" Il\!t::: 

VSWR 
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Functional Diagrams 
~PORI A 

-3 dB I 
PORI {< -30 dBo 

-3 cB I 
~PORT 8 

(1) H2/H2C/H5AC 

-3 dB PIN-I< 
-3 dS 

121 H6A 

PIN 1 

-30 dB 0.5 10 110 Mill 
- 35 dB I 10 60 MHl 

PIN 1 

Pins 3 and 5 are ground pins. and both 
must be used. 

Outline Drawings 
PACKAGE A 

Dimensions are in inches (millimeters) ± 0.0 10 (0.25) unless otherwise specified. 

H2 

,. ~,~ 
lilli' J ~ J~I'I--

/ 

NOTES. 
1. Connectors: BNC Female. SMA 

connectors avai lable on request. 
2. W!ight: 39,70 grams (1.4 oz.) . 

PACKAGE E 

H5AC 

NOTE : 
1. Weight : 1.5 grams (0.05 oz .). 

PACKAGE C 

H2C 

NOTE: 
1, Weight: 2.0 gramslD.07 oz J. 

PACKAGE 0 

HSA 

NOTES . 
,. Pin Numbers: Shown for 

reference only. 

2. Weight : 2.0 grams 10.07 oz .1. 

Rn, 
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WJ-PS10 
100 TO 1000 MHz 
THIN FILM SPST POWER SWITCH 

• LOW INSERTION LOSS: < 1.5 dB (TYP.I 
• HIGH CW INPUT POWER CAPABILITY : 2 WATTS 
• HIGH ISOLATION : > 50 dB (TYP.I 
• HIGH 3 Ip SUPPRESS ION : 45 dBc (TYP.) @+20dBm 
• FAST SWITCHING SPEED : < 1 "sec. 

Specifications * 

GUlranteed Characteristic Typ. 0" _ sooe _540 
_ +8SoC 

Inse rtion Loss (Max.1 
l 00~500 MHz 1.8 dB 
500-1000 MHz 1.5dB 

Insertion Flatness (Max.) 
100-500 MHz 10.5 dB 
500-1000 MHz 10.2 dB 

Isolation (Min.) 
100-500 MHz >55 d8 
500-1000 MHz >45dB 

VSWR (Max.llnput/Output 
(ON Statel 

100-500 MHz 1.2: 1 
500-1000 MH z 1.5:1 

Switching Speed (10 to 90%) <1 p.sec 

"Measured ill a 5000hm system at +20 Vdc: Nominal. 
Notes: 
1. VSWR < 200 MHz 112.2: 1. 

Absolute Max.imum Ratings 

2.7 dB 3.3dB 
l .adS 2.2 dB 

to.7 dB ±O,9 dB 
±0.3 dB 10A dB 

SOd8 45dB 
40dB 35dB 

1.7 :1 2.0: 11 
1.7 : 1 1.9 :1 

2psec 
2 " "'" 

Ambient Operating Temperature . . . _ . .. _ .•••••• •••. , ..• ·54°C to +100" C 
Storage Temperature . . . . ...... . . . . . .... ••. .. __ . •.. _ -Gi'C to +12SoC 
Max imum Case Temperatu re ...•.........••.. . . .. . .. . ....... +100°C 
Maximum DC Voltage .........•.......• • • ....... . ... . ... +22 Volts 
Maximum Continuous RF Input Power .....•• ••• • • •. .••...... _ . 2 Watts 
Maximum Short Term RF Input Power _ ... .. • • • ... ..... . ..... _ . 3 Watts 

11 Minute Max.) 
Maximum Peak Power (1 Minute Max.) .. _ .. . •••. ......... ' .... 10 WallS 

(3 p sec Max ') 

"S" Series Burn-In Temperature . .. _ . _ . _ . •• • • •••• •• . •.... _ •... JOO°C 

Weight approximately 2.0 grams (0.07 oz.) 

806 

Outline Drawing 
PS10 

INPJI 
(~N I f 

O.CI) OIA Ie PI~1 .... 

Schematic Diagram 

'. 

INI'tJ I o-f-+--+~r+-+-+- DUTI'IIl 

Switching Conditions 

ON 
+5SmA 
""'*20 Vdc 
+45mA 
",,*15 Vdc 

OFF 
-55mA 
=::0-20 Vdc 
-45mA 
=:0- 15 Vdc 
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Typical Performance at 25°C 

Insertion Loss 

~ 0 
III 
g -1.0 
z: 
~ -2.0 
a: 

~ -3.0 

J 

~ 

r-S~OC 

--
<:';SoC 

~ -
~ 5°C V~ - +20 Vde 

- 100 200 300 400 5CO 800 100 BOO 900 1000 

FREQUENCY· MHz 

i ~~tl± II IJJj 
100 200 300 400 500 600 100 BOO 900 1000 

FREQUENCY· MHz 

Isolation 

'" 10 V~ --20 Vde -55.J ... ... 
Z 60 
~ '-o 

5 so - - -
V ~ .. r-.':"' o 

'" 
+85°C ...... +2SoC 

- 40 
100 200 300 400 SOD 600 100 800 gao 1000 

FREQUENCY· MHz 

i:EtfF++ I rtl 
100 200 300 400 500 600 100 BOO 900 11100 

FREQUENCY· MHz 

VSWR 

2.0 
a: .1 +8S'C INPUTVSWRI 

\. 
-5S=t-+

2r Vee 0 +20 Vdc 
~ 1.0 

PIN 0 +20dBm . . . 
~ ~ 

_!i"C....J ;-O~TPUTI Vswr- r--
2.0 -

r--~oc'" +2S~C I I 1 
a: 
~ 1.0 

.. 

o 
100 200 300 400 sao 600 100 800 gOO 1000 

FREQUENCY· MHz 

2.0 
INPUT/OUTPUT I I - I I I 

Vee D +15 Vd. 
PIN D +20dBm 

~ 1.0 

lao 200 300 400 5CO 600 700 BOO 900 lOaD 

FREQUENCY - MHz 

2.0 

I 1.0 
10.. ~INPUT Vee 0 +12 Vde I I -" OurrUT I PIN ~ 1 Wa~ CW 1+30 ~8m) 

a: 

o 
100 200 300 400 sao 600 100 800 gOO 1000 

FREQUENCY· MHz 

2.0 
OUTPUT I'JN· I Wan CW (+30 dBm) ~ 

'" INPUT v~,. +15, Vde I .J. p' ~ 1.0 

o OUTPUT 

IDa 200 300 400 sao 600 lao BOO gOO 10110 

FREQUENCY· MHz 

Power Output Relative Suppression 

+35 

e +25 CD ... . ... +15 :::0 ... ... 
:::0 

+5 0 .. 
w 
~ -5 
0 ... 

-IS 

~ 
". 

.J' V 
...,. /' 

.J' /' VCf· +20Vdc 

/ 10 ·100 MHz 

-10 o +10 +20 

POWER INPUT· dam 

+30 +33 

+35 

45 

50 ... 
":' 
z: 
0 

ili 55 ... 
a: 
8: 
:::0 
en 

60 ... 
> 

5 ... 
65 a: 

10 

Jo oRoJTWo.TolE"", I 

I 
/2NDORDER 

~TWQ'TONE-

--- ------;. --
I 

/' '-2ND HARMONIC 

/~ V~"+20Vde 

~/ tD -lr~MHZ 

o 10 15 20 25 
E +25 

CD 
";' ... +15 :::0 ... ... 
:::0 +5 0 .. 
w 
~ -5 0 ... 

-IS 

./ 

./ 
/'" 

." 
./" 

~ V V~ - +20 Vdc 

V to -1000 MHz 
I 

POWER INPUT· dBm 

Harmonic Suppression 

CD 
55 

":' 
z: 
0 

-10 o +10 +20 +30 ili 60 ... 
POWER INPUT· dBm 

a: 
8: '0 -IOOMHz ::0 
C/O 

65 ... 
> 
t= 
:5 

Switching Signal Rejection ... 
70 a: 

'" ... 50 
z: 
o 
ti 40 ... r\.: -

10 15 20 25 30 35 

POWER INPUT· dBm 

ii! 30 ... 
< 
~ 20 
C;; 

~ 10 

PIN - +20dBm 
V • +20Vdc-
~I , 

% 100 200 300 400 500 600 100 600 900 1000 
~ 
iji FREQUENCY - MHz 

Relative Suppression 

40r----r---,,---,----,----, 

45 

CD 

":' SO z: 
0 

~ ... .. 
55 ... ... Vee 0 +20 Vdc :::0 en 

to • 100 Mhz w 
> 
t= 60 < ... 
w .. 

65 II 
70 

0 10 15 20 25 

POWER INPUT· dBm 

807 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



Typical Automatic Test Data 

Vee = +20 Vdc @ Pin = +20 dBm 
mOl IJSIIR 1,SIR CRIN 
1HZ IN OUT DB 

100. 1.4 1.4 -2.3 
2aa. 1.3 1.3 -1.9 
300. 1.2 1.2 -1.6 
400. 1.2 1.2 -1.4 
300. 1.1 1.1 -1.3 
600. 1.2 1.2 -1.2 
700. 1.2 1.2 -1.1 
aaa. 1.3 1.2 -1.a 
300. 1.3 1.3 -1.1 

lalla. 1.4 1.4 -1.2 
llaa. 1.3 1.4 -1.4 
12aa. 1.6 1.3 -1.4 

Linear S·Parameters 
;:;ItO SIl 321 S12 322 

Mi-IZ /lAC At'tC MAU AIIU MAU At'tC /lAC ilIIU 

lOla. .la 13a.a .76 .0 .77 .4 .la IS7.a 
20101. .13 149.3 .al -3.1 .al -3.4 .14 146.3 
3aa. .la Isa.1 .a3 -11.7 .a3 -12.1 .la 141.a 
4aa. .a7 162.6 .as -la.7 .as -la.9 .07 131.6 
sao. .a7 -177.6 .36 -25.6 .a6 -25.6 .06 172.a 
caa. .00 -159.4 .a7 -32.7 .ai' -32.9 .07 -I72.a 
7aa. .10 -153.3 .00 -39.2 .aa -39.2 .09 -164.3 
aaa. .13 -14".3 .a9 -45.3 .0:/ -45.1 .11 -161.a 
9Oa. .13 -152.2 .aa -51.0 .aa -5a." .14 -163.3 

looa. .Ia -154.9 .a7 -S6.a .a7 -56.9 .15 -166.5 
lIaa. .19 -156.1 .a3 -63.6 .as -63. a .Ia -169.8 
12aa. .22 -1 .. 1.3 .a3 -70.5 .as -70.7 .20 -174.3 

Vee = +15 Vdc Vdc @ Pin = +20 dBm 

fRc:O IJSIIR IJSWR CRIN 
11HZ IN OUT DB 

10a. 1.4 1.4 -2.2 
20a. 1.3 1.3 -I.a 
300. 1.2 1.2 -1.6 
400. 1.1 1. I -1.4 
500. 1.1 1.1 -1.3 
600. 1.2 1.2 -1.2 
700. 1.2 1.2 -1.1 
aa0. 1.3 1.3 -1.03 
9Oa. 1.4 1.3 -1.1 

10100. 1.4 1-.4 -1.2 
11aa. 1.5 1.4 -1.4 
12aa. 1.6 1.:5 -1.4 

Linear S·Parameters 
;:;Ito all a21 a12 S22 

MHZ MAU RItC MAU Ai'tG MAC AiiG MAC AIIC 

laa. .16 164.2 .7a -1.a .7a -1.1 .16 1 .. 2.4 
200. .12 155.2 .al -6.3 .32 - ... 3 .12 151.9 
300. .09 Is,;. 4 .33 -12.5 .<34 -12.7 .a9 147.5 
400. .07 Ica.9 .as -19.4 .as -19.4 .037 IS7.S 
500. .07 -170.2 .30 -2 ... 5 .30 -2 ... 1 .0,; -173.0 
6aO. .aa -154.a .a7 -33.2 .S7 -33.2 .07 -1 .. 6.5 
7aa. .103 -149.5 .00 -39.6 .0:/ -39.S .09 -159.8 
soo. .13 -145.7 .a9 -45.5 .a9 -43.4 .11 -158.1 
9aa. .15 -149.a .00 -31.3 .aa -51.2 .14 -I6a." 

1aaa. .Ia -152 ... .a7 -57.a .87 -57.1 .16 -1 .. 4.1 
Ilaa. .20 -154.5 • a6 -63.9 • a .. -64.1 .Ia -167.9 
l20a. .22 -159 ... .a5 -7a.a .a5 -7a." .20 -172.a 
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WJ-PS30 
100 - 2000 MHz 
TIDN FILM SPST POWER SWITCH 

• LOW INSERTION LOSS: < 1.8 dB (TYP.I 
• HIGH CW INPUT POWER CAPABILITY: 

2 WATTS 
• HIGH ISO LATION : > 40 dB (TYP.I 
• HI GH 3 Ip SUPPRESSI ON: 45 dBc (TYP.I 

@+20 dBm 
• FAST SWITCHING SPEEO: < , " sec 

Specifications · 

Characteristic Typ. 

Inse rtion Lou (Max.) 
100-500 MHz l .adS 
500-1000 MHz 1.5dB 
1000-2000 MHz l.adS 

Insertion Flatness (Max.) 
l oo-S00 MHz to.5 dB 
500·1 000 MHz to.2 dB 
1000-2000 MHz tDA dB 

Isolation (Min. I 
100-500 MHz > 55 dB 
500- 1000 MHz > 45 dB 
1000- 1500 MHz >30 dB 
1500-2000 MHz >25dB 

VSWR (Max. ) Input/ Output 
(ON Stato) 

100- 1000 MHz < 1.5 :1 
1000-2000 MHz <1.7-' 

Switching Speed (10 to 90%) < 1 I-l SCC 

"Meaiured I" a 50-ohm SV$!em 81 +20 Vde Nominlll, 
NOles: 
1. VSWA < 200MHz>lS00MHzls2 .2 :1. 

Absolute MaKimum Rat ings 

Guaranteed 
OD _ soGe .540 

_ +8So C 

2.7 dB 3.3 dB 
1.8 dB 2.2dB 
2.5d8 2,9 dB 

to.7 dB ±0.9 dB 
±0.3 dB ±O.4 dB 
±0.6 dB to.7 dB 

50dB 45dB 
40dB 35dB 
25dB 20dB 
15dB 15 dB 

1.7 : 1 1.9 : 11 
2.0 . 1' 2.0: 11 

2p.sec 2 p.sec 

Ambient Operating Temperature ..... ... . . . ••••• . .... .. ·Moe 10 +100oe 
Storage Temperature .. . ......... •. ..... . •.......... ·62°C 10 +125°C 
Max imum Case Temperature ...............••........ . ...... +100°C 
Maximum DC Voltage ........... .. .. .. ••• • • • •• •... . .... . +22 Volts 
Maximum Continuous RF Input power ..... • . . • • •.....•. . .... . . 2Walls 
Maximum Short Term RF Input Power . .......• • • . . ............ 3 Watts 

{J Minute Max. 1 
Maximum Peak Power (1 Minute Max-l ......... •• ..•.. . ... • ... 10 Watts 

(3 Jjsec Ma x.) 
"5" Series Bum·ln Temperature ........ ••• .. •• •.............. 100°C 

Outline Drawings 

PS30 

~~O::I Ol~ lei PI~S 

INPut 

Weight 
approxima tely 2 .0 grams 10.07 oz.) 

Schematic Diagram 

'" 

INPUt -<>-.f---;"-r+-+-+- Otll ttJt 

Switching Conditions 

ON OFF 
+55mA -55mA 
""'*20 Vdc ==-20 Vdc 
+45mA -45 mA 
",,* 15 Vdc ==- 15 Vdc 

B09 
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Typical Performance at 25°C 

Insertion Loss 
... 
... 0 

~ -1.0 ... J Ir 55
•
C 

z 
51 -2.0 
Ie 
::l -3.0 

"'7: i"'" ~ -iS5•CI 
1I'-:25·C Vcc~+20 ~;-

:: lGO coo suo BOO 1000 1200 1400 1&00 1800 2000 

FREQUENCY· MHz 

... 

i :~fff I t IIJ!J 
~ lao 400 BUO BOO 1000 120014001600 1800 2000 

Isolation 

10 

60 

!g 
,50 

z 
Q 40 

5 
Q 30 
~ 

20 

10 

~ ... 

FREQUENCY - MHz 

Vde
l 
-20 Vde 

,--55°C ..... 
~ r{ 

+85°C-' ~ ~y. t- +25·C 

~ r.:::: t::: 
100 200400 600 800100012001400160018002000 

60 

... 50 ... , 
z 40 
Q 

5 30 
Q 

~ 20 

10 

-...... ...... 

FREQUENCY - MHz 

Vee· -15 Vde -...... r-...... 
......... i'oo.. 

j'..... 
~ 

100 200400 600800100012001400\&11018002000 

FREQUENCY - MHz 

VSWR 

100 200 400 600 sao 1000 1200 1400 1600 lS00 2000 

FREQUENCY - MHz 

5 :: 
6 UI020D 400 6aO BtlO 10001200140016001800 2(100 

FREQUENCY - MHz 

3.0 
Vcc"+15 vc!c I PIN" +20ddm 
~I 1 .... 

Ii'-! UTPUT 
~ 2.0 

1.0 
100 400 600 sao 1000 12001400 1600 IBOO 2000 

FREQUENCY - MHz 

810 

100 200 400 600 sao 1000 1200 14001600 1800 2000 

FREQUENCY - MHz 

100 200 400 600 600 1000 1200 1400 16110 1800 2000 

FREQUENCY - MHz 

Power Output 

+35 
to "100 MHz 

+25 
..,.,. ",. 

./ V e 
!g +15 

!; +5 
~ 

./ V 

e ... 
":' 
I-

'" Q ... 

e 
III 

:' 
I-
:> 
Q ... 

-5 .,/ 

-15 V 
-10 o 

+35 

+25 

+15 

+5 

·5 ./ 
V 

-15 
V 

-10 

+35 

+25 

+15 

+5 

-5 ./ V 
/' 

·15 

-10 o 

\ cc· +20 Vde 

+30 +33 

to "1000 MHz 
./ 

./ V 
./ 

,,/' 

Vee' +20 Vde 

+10 +20 +30 

PIN -dBm 

'0 • 2000 MHz 
./ 

./ 
/'" 

./ V 

Vee' +20 Vde 

+20 +30 

Switching Signal Rejection 
... ... 
z 60 
Q 

t 50 ... 
;;: 
'"' 40 

~ ~ 30 
iii 
... 20 z 
~ 10 
I-

~ 

~ 100 

PIN' +20ddm 
Vcc ";20vcic-

..... r---, -
400 600 BOO 1000 1200 1400 1600 IBOO 2000 

FREQUENCY· MHz 

Relative Suppression 

... ... 

40 

45 

z 50 
Q 

iii 
t 55 
::0 
en 

'" > S 60 ... 
ex: 

65 

Vee "+20 Vde 
'0 -100 MHz 

/,"" 

.' -' 
~ ~ 

I 
I 

I 

r~ 
OROER 

O·TONE 

/ 
~-

LiN.DORDER 
_~~'TONE 

~~2ND HARMOtlC 

J 
o +5 +10 +15 +20 +25 

... ... 

CD 

":' 
z 
Q 

i:i 
'" '"' ... ... 
::0 

'" '" > ;: 
S 
'" II: 

POWER INPUT· dBm 

MHz 

o +5 +10 +15 +20 +25 

FREQUENCY - MHz 

35 

40 

45 

Vcc " +20 Vde 

'0 " 2000 Mhz J 
50 / 
55 I 
60 ./ 

V 

65 

.,/ 
t" 

--- "-3RO 0 RDEft TWO·TONE 

-'= ----- ---~--
:g~:~~M~O> is dB SUPI RESSION 

·5 0 +5 +10 +15 +20 

POWER INPUT ·dBm 

Harmonic Suppression ... 
":' 55 z 
Q -i:i 60 '" II: 

8: 
~ 

65 '" '" > ;: 
< 70 ... 
'" 0 10 15 20 25 30 35 '"' 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



Typical Automatic Test Data 

v cc .. +20 Vdc @ Pin co +20 dBm V cc == +15 Vdc @ Pin'" +20 dBm 

hIQ VSWR VSWR CAIN ,PLO ~ \.ISWR CAIIt 
I1iiZ lit OUT liB 11HZ lit OUT 1Il1 

1I1i1. 1.:1 1.:1 -2.3 10il. 1.4 1.4 -2.2 
23i1. 1.3 1.3 -1.3 2Qa. 1.3 1.3 -La 
3ail. 1.2 1.2 -l.6 3aa. 1.2 1.2 -1.6 
olea. 1.2 1.2 -1.4 4aa. 1.1 1.1 -1.4 
:lila. 1.1 1.1 -1.3 soa. 1.1 1.1 -1.3 
.;ea. 1.2 1.2 -1.2 oaa. 1.2 1.2 -1.2 
700. 1.2 1.2 -1.1 700. 1.2 1.2 -1.1 
aaa. 1.3 1.2 -I.a aaa. 1.3 1.3 -I. iI 
300. 1.3 1.3 -1.1 300. 1.4 1.3 -1.1 

100II. 1.4 1.4 -I.e 1_. 1.4 1.4 -1.2 
1100. I.' 1.4 -1.4 lIail. 1.5 1.4 -1.3 
1200. 1.6 I.S -1.4 1200. 1.0 1.:1 -1.4 
1300. 1.6 1;:1 -1.4 I Jail. 1.0 1.5 -1.4 
1400. 1.7 1.6 -1.4 1400. 1.7 1.0, ·-1.4 
1:IiIa. 1.7 1.6 -1.:1 lsea. 1.7 1.0. -1.4 
l.;ea. I.a 1.7 -1.5 l.;ea. I.a 1.7 -1.5 
1700. I.a 1.7 -1.0 1700. I.a 1.7 -1.0 
l'aaa. I.a 1.7 -1.7 laall. I.a 1.7 -1.7 
1300. I.~ l.a -1.3 1~. I.) I.a -I.a 
2aiI8. 1.'3 l.a -2.9 2<100. I.) I.a -2.0 
2100. 1.'3 La -2.1 2100. 1.9 l.a -2.1 
22aiI. 1.9 I.a -2.2 2200. 1.9 I.a -2.2 

Unear S-Parameters Linear S'Parameters 
f'R£Q 311 321 SI2 ~22 .REQ 311 321 312 322 

11HZ HAC AN;; MAC RN;; MAC fill(; :tAC ANG 11HZ IIfIC ANCI MAC AttC HAC AN;; MIlC ANC 

100. .Ia Isa.1 .77 ... .77 .7 .1;0 157.1 laa. .16 163.6 .7a -.7 .7:0 -.9 .10 1 .. 2.4 
200. .14 14a.a .31 -5.01 • .al -5.1· .14 145.4 200. .12 153. a .al ·0.2 .a2 - ... 2 .12 ISO.S 
300. • U) 130.2 .33 -11 • .0 .a3 -II." .10 141.7 300. .a9 I~.o .34 -12.3 .34 -12.6 .i» 147.5 
400. .a7 1 .. 1.1 .as -13.7 .35 -13.a .~7 lSt.S 400. .;)7 167.5 .35 -19.2 .35 -13.3 .a7 153.4 
:lila. .a7 -17a.a .S6 -25.5 .ao -CS.7 .<lO 171.4 Sail. .;)7 -1"'.3 .ac. -Zo11 .ac. -CS.9 .<lO -Ioo.a 
.;aQ. .00 -1c.a.3 .37 -32 ... .a7 -32.6 .a7 -1:"3.S .;ea. .00 -154.a .37 -32.a .37 -32.:0 .07 -167.2 
?ail. .10 -IS4.a .33 -33.a .33 -33.a • a:> -1 .. 4.1 700. .Ia -130.1 .33 -n.3 .39 -33.3 ..n -IS3.S 
300. .13 -143.a .a;o -45.1 .33 -44.3 .11 -101.2 aaII. .13 -145.3 .33 -45.4 .39 -45.2 .11 -157.5 
300. .IS -IS3.a .aa -:;a. " .33 -sa.7 .14 -163.3 ~a. .IS -lsa.1 .3a -51.1 .aa -St.a .14 -1601.5 

1000. .Ia -154.7 .37 -50.0. .a7 -56.7 .IS -106.4 laaa. .la -152.3 .a7 -so.a .a7 -56.3 .16 -164.0 
1100. .• 1" -156.6 .a, -63.5 .a6 -03.0 .13 -h~1Ia 1I0a. .2a -154.7 .36 -63.7 .30 -63.1/ .Ia -163.1 
12aa. .22 -161.3 .35 -701.4 .35 -7a.S .20 -174.4 1200. .22 -159.6 .35 -701.7 .3' -701.3 .2a -172.3 
130a. .23 -164.3 .35 -77.1 .as -77.a .21 -17:'.1 1300. .24 -163.1! .as -77.4 .ac. -17.4 .22 -177.6 
1400. .25 -17a.7 .35 -a3.2 .3' -33.a .22 176.0 1400. .25 -16a.9 .35 -33.S .as -33.3 .23 177.3 
lsaa. • 27 -175.2 .as -aa.7 .3S -aa.3 .24 173.0 ISaiI • .27 -173.6 .as -39.1 .as -a9.0 .24 171.6 
l.;ea. .2a In.s .34 -34.S .a4 -34.S .25 164.2 1600. .2<1 -173.3 .34 -34.7 .as -34.:!> .25 I"S.4 
1700. .23 174.2 .a3 -Iaa.a .34 -39.a .20 !S3.1 1700. .23 175.6 .33 -laO.3 .34 -100. I .26 153 ... 
1300. .29 16a.a .32 -laS.4 .al! -las.4 .27 lSI.7 laall. .301 163:5 .33 -las. a .33 -10s.a .27 1:52.4 
I~. .30 1 .. 2.1 .31 -111 ... .al -111.7 .2a 143.4 1300. .31 163.3 .31 -112.a .al -112.a .23 14:5.1/ 
2008. .31 157.5 .aa -lIa.2 .00 -lIa.4 .23 133.2 2<100. .31 Isa.7 .30 -lIa.6 .ao -lIa.3 .23 131/.6 
2100. .30 14<1.2 .73 :-123.2 • 73 -123.3 .2 • 133.1 21a0. .31 143.3 .7a -125;7 .73 -126.3 .I!~ 133.4 
2200. .30 142.2 .77 -132.S .73 -133.2 .2. 126.2 221101. .31 143.2 .77 -133.1 .78 -133.7 .2. 12';.2 

II 
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RFSPST 
Switches 
• HIGH ON-OFF RATIO 
• EXCELLE NT ISOLATI ON OF THE 

SWITCHING SIGNAL 
• FAST SWITCH ING SPEED 

Description : The 'Natkins·Johnson line 
of solid-state switches is designed for 
transient·free operation over a wide 
frequency range. Ut ilizing a balanced 
construction, high frequency compo
nents of switching signal are typically 
suppressed 30 dB or greater. Schonky 
bClfrier d iodes in the Models 5 1 and S6 
permi t switChing speeds tess than 2 
nanoseconds with "on·off" ratios 
greater than 90 dB. 

Typical Specifications 

On·On 
frequency Ralla,1 

Range Min. 
Medel Descripllon MHz " MHz 

SI spsr 0.5-500 !IO 0.5-50 
00 !/l-IOO 
10 100-200 
00 200-500 

S2' spsr 1().100J 00 1().100 
50 100-200 
37 200-500 
27 ~100J 

S6 spsr 0.5-200 10 0.5-20 
IS6C! 65 20-50 

50 !/l-IOO 
45 100-200 

SI0/Sl1· spsr 1~500 10·100 MHz 
265 dB 

00 ,= 
300-500 
MHz~ 
45 dB 

NOlES: 

Insertlan 
loss 
Mu. 

dB MHz 

£0 2·100 
6D 1-200 
7.0 0.5-500 

,.5 1 ~200 
55 200-500 
6.6 ~Hro 

3.5 1-50 
' .0 050200 

I} 10-100 

lO 100-lXI 
l5 300-500 

Switching 
Signal Switching 

Relecllan,3 Speed Swl1chlng 
Min. Insec) Candilion WIllght Package Hermollc Oull ine 

dB MHz MaL On Olf [oms! Type Sui Drawing 

Il 05-500 10 ·20mA -20 mA ' S6 SMA ti~ 1 
... ·t.5V ... ·1.OV 

Il 1~200 lO ·20mA -20 mA 23 PC Yes J 
20 2OO4XI Mounted (yes) 
12 @.ICOJ (SMA) 

Il 0.5-200 lO +20 mA -20mA 3.6 PC No M 
... ' l ,OV ... -1.OV {661 (PC) (Yes) N 

' 5 I~IOO 50 ' 20mA -20mA 2 10<11 Yes J 
(SIOI TO-8B 

:n ,= 20.0 ... -1.OV ... -1 .QV V P 
45 300-500 (S11) 

1. rhese specif~tions apply when SWitch IS used in a SO-ohm system with an input signallcvel 01 ·4 dBm or less anti willi specl lied swili;lling cunco!s applred. 
2. On.Olllal~ is specified between DOllS A and B. Inserllon loss IS specllied belIP/een port C and either port A or B 
3, Sll\usoilJal sNitching Signal at ' 17 d8m is applied 10 SWltching!lOrt an~ lundamenlal component 01 thai SIgnal IS measured al OUlpoJt pon. 
4 SI I has an inlemal TTL driver CirCUit 

FOR THIN FILM HYB RID POWER SWITCH ES, SEE PAGES B06 AND 809 

812 
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Absolute Ma ximum Ratings 

Storage Temperature 

Peak Input Current 

Model 51 . . . . . . ... .. . 70 rnA 
Models 56. S6C. S10 and Sl 1 . .... 

.. ....•. .. 200 rnA 
Peak Power 

Modesl Sl . S6. S6C. $10 and S11 . . . 
. . . . ... +30 dBm 

Typical Perfonnance at 25°C 

On·Off Ratio vs. Frequency: The "on· 
off" ratio is defined as the ratio of the 
output voltage when the switch is 
turned "on" to the output voltage when 
the switch is turned "off. " At lower fre· 
quencies, the "on·off" ratio is higher 
than it is at higher frequencies. The S1 
has the best "on·off" ratio. 

Switching Signal Rejection vs. Fre
quency: The swi tching signal rejection 
is defined as the amount o f isolation 
between the switching inpu t port and 
the output port It is measured by 
applying a sinusoidal signal of +17 dBm 
to the SW port (pins 3 and 4 for pc 
switches) and measuring the fundamen· 
tal component of the signal <It the out· 
pu t. For transient·free switch ing, this 
rejeclion should be as high as possible. 

Insortion Loss V5. Frequency: The 
insertion loss is defined as the power 
loss from the input to the output with 
the switch tu rned on by the recom· 
mended minimum switch ing cu rrent. 
With a higher switching current some 
improvement in performance can be 
obtained as shown in the insert ion loss 
vs. signal level curves. 

Environmental 

All units· are guuranteed to meet thei r 
specifications over _54°C to +100°C, 
and aher exposure to any or all of the 
following tests per MIL·STD·202E: 

T," 
Eltposu,e Method Condition 

Tempe'ature Cycle "2A C 
The,m~1 Shock 1070 B 
Al titude IOSC G 
H. F. Vlb'1l1 ion '"'C 0 
Mechanical Shock 2136 C 
Random Vib,auon 

l l 5 minutes per axlsl 214 IIF 
Solde rability 2088 
Term il1~ 1 Strength 211A C 
Resistance 10 

Soldering Heal 210A , 
He,motic~ IIV >C.lloXf unln "' '''' ' rho 'UClulr "",u"U 01 
m&r~o!l 100001 Mll·STD-202E ,.lren UPOIOO 10 
",,"',diry. 

' T~ e '_~alute '3roge 1o. III' Modll S I IJ - 2Q' C 10 
<1octc lor InpU t I r\IQ"~roI;ll:$ below 1 MHI 

• . 
o 

" , , 
o 

" o 

.. , 

FREQUENCY·MK. 

MODE L S1 

FREQUENCY · Mil. 

MODEL S6/S6C 

, .. " FAEQUENCV _IoIK. 

MODEL 51 

, .. 
,., 

, .. 

i!gnltl 
200 400 GOO 11«1 1000 1200 ICW 1600 

INPUT FREQUENCY. MH. 

MODELS2A 

!~fitH 1111 
;;; 200 400 5DO &DO lDOiI l'lOD 1400 1500 

INPUT FREQUENCY· MH. 

MODELS2A 

6 200 ~OO 600 800 1000 WIG I~OO IBOO 
INPUT FREnUElICV. MH. 

MODELS2A 

813 
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Typical Performance at 25°C 

VSWR vs. Froquency: The VSWR is 
defined as the VSWR of either the 
input or output port when the switch is 
turned "on" and the other port is termi· 
I'IBted in 50 ohms. When the switch is 
In the "off" mode, the VSWR of the 
SPST switches is essentially that of an 
open circuit. 

Insertion Loss vs. Signal Level: As the 
input signal level is increased above the 
maximum specified level of +4 dBm, the 
input signal starts to control the switch 
rather than the switching signal. The in· 
serlion 10$5 of the switch for various 
input levels of a 60 MHz signal and 
switching currents is ploned for each 
switch. 

On·Off Ratio 'IS. Signal Love l: The loss 
of "on·off" ratio as a function of input 
level is plotted for a 60 MHz signal. An 
increase in the switching current im· 
proves the "on·off" ratio. 

Schematic Diagrams 

S1 

• 
" . • w 

g S 

• • 

~'IJO 

• 

fIlCQU(NCY · MIII 

MODEL S6/S6C 

'10 ",A SWlTCHI~C 
CURRENT 

, " " lEVEL Of UI 1.11" INPlJTSIG NA l ·4'" 

MOD EL S1 

!llI mA SWITCHING 
CURRWT 

, 

:f.O .. AS'i>1TCIIING 
CURRENT 

.. .. 
LEVU Gf lOMHI1HPUT SIIlHAl·~lm 

MODEL S1 

S6/S6C 

~ 10 

". ~ 
~ ~a • • o~ 

.. 

S2A 

• 

UJPUT Ffl£OU£NCY . MH. 

MODELS2A 

;0 .. " SWlTCHINC 
CUUENl 

:20iM SWITCHING CURRENT 

, " " lEVU Of 601.1111 INPUT SIGNAL· de .. 

MOD EL S6/S6C 

MOmASWITCHINIl 
CURUHT 

IJVBA $WITCHU", CUIiIiOO 

uvttOf 60 IIlb INMSlGlU.l ·4,," 

MO DE L S6/S6C 

~~~~ ,~:" .. "~.!~. fj 
IN ~.... O\IT 6 and the output signal appears at Pins 1 

A biasing current of +20 mA into the 
SW port gives the on·condition, and 
-20 mA into the SW port gives the off· 
condition. The corresponding voltages 
are approximately +1.5V for the switch 
"on" and -1.0V for the switch "off." 

814 

and 2. 

Bias is applied to Pins 3 and 4 with 
Pin 3 at signal ground. if there is a sig
nal ground reference. A bias current of 
20 mA into Pin 4 turns the switch 
"on," and a bias current of 20 mA out 
of Pin 4 turns the switch "off." for the 
S6/S6C, the corresponding voltages (Pin 
4 to Pin 3) are approximately -+1 .0V for 
the switch "on" and- l .0V for the switch 
"oH." Pin 3 is internally grounded to 
case on Model S6C. 

The input signal is applied at Pin 1 and 
the output signal is taken from Pin 2. 
The switching bias is applied to Pin 3. 
A bias current of 20 mA into Pin 3 
turns the switch on, and a bias current 
of 20 mA out of Pin 3 turns the switch 
off. The corresponding voltages 
( Pin 3) are approximately +1.0V for 
the on condition and - 1.0V for the off 
condition. 
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Outline Drawings NOTE: DIMENSIONS ARE IN INCHES (UIWMETERS) 
±.OIO {.0251 UNLESS OTHERWISE SPEOAED 

Package M 
S6 

1.32UQ.Q25 
(3lSl ~ 0.1$4) 

T 
0.502 
(I~751 

I-----~~ 
~~ 

NOTE8: 
1. Height for 56 is 0.430 (10.92). 
2. Pin numbers are molded into header. 
3. The W-J logo is over pins 1.2. and 3. 

o.m 
(2.92: 

PackageJ 
S2A/S10 

.-
0.250 
(6.351 

I-- 0.450 
I 111.421 

0.018 DIA 141 PINS 
10.4S1 

SWITCH (PIN 31 

Package N 
sac 

OUTPUT 
/(PIN21 

.e~L-,eJ 
I ~ 1 .... L 0.410 

(10.41) 

o Q25±j)002 0 0 u U 
(064±OOS) 1llA--J r- 0.800 r 

(20.32) 0.115 

t 

(2.921 

NOTE8: 
1. Height for 56C is 0.410 (10.41). 
2. The WJ logo is over pins 1.2. and 3. 
3. Pin numbers are stamped on the header. 

0.300 
(1.621 

Package P 
S11 

0.400:1: 0.010 
(10.16:1:0.25) 

TYP. 

OZiO 
(S.35) 

l!:;;::;r;"~i.,..I. 0.185 ~ 0.015 
(4.10 ~ 0.38) 

815 
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WJ-S10/S11 
10 TO 500 MHz 
THIN FILM SPST SWITCHES 

• LOW INSERTION LOSS: <2.0 dB 
ITYPI 

• HIGH ON/OFF RATIO: 60 dB ITYP) 
• LOW VSWR : 1.3: TYP 
• TTL COMPAT IBLE IS11) 
• HIGH SPEED SWITCHING: 2 nsec 

ITYP) S10 

Guaranteed Specifications· 

Characteristic 

Insert ion Loss (Max.) 
10-100 MHz 
100-300 MHz 
300-500 MHz 

Isolation 
10-100 MHz 
100-300 MHz 
300-500 MHz 

VSWR (Max .) Input/ Output 
(ON state) 

10-500 MHz 

Switching Speed (10 to 90%) 
$10 
$11 

' Mca5ured In a 50-0hm system. 

Absolute Maximum Ratings 

Typical 

< J.7 dB 
<2.0dS 
< 2.5 dB 

~67 dB 
~ 62 dB 
., 4BdB 

" 1.9: 1 

2 nsec 
B nsec 

O~ _50°C 

2.3dB 
2.6dB 
4.0dB 

54 dB 
50dB 
39dB 

2.4 :1 

5nsec 
20 nsec 

_54°_+8S"C 

2.7 dB 
3.0dB 
4.5dB 

52 dB 
48 dB 
36dB 

2.6: 1 

5 nsec 
20 nsec 

Ambient Operating Temperature ............• •..•. •..... -54°C to +100°C 

Storage Temperature . . . . . . . . . . . .. . ...... ... _ ....... -S2°C to +125'"C 

Maximum Case Temperature ........ .. .. •.• _ •.. ..... ......... +lOOoC 

Maximum DC Voltage ..... . ....... , . , , , • •• , , ... , . , , • , . , . , , +6 Volts 

Maximum Continuous R F Input Power , . , . , .. • . , . , , . , , .... , . , . , +10 dBm 

MaKimum Short Term RF Input power , .. ' . , ,. , , .. . , ' ,. 100 Milliwntls 

MaKimum Peak Power (1 Minute Max ,) . , .. , .•• ' . . , ••••.•. , , ... , .. 1 Watt 
(3 ,usee Max.) 

"S" Series Burn·in T emperatu re , , , , . , .... , • • . . . • • . . . . • . .. ,. ,.. 100°C 

816 

510 Schematic Diagram 

"'" 
~II f--r----< 
• 

<, 

SW ITCH ING CONDITI ONS 

ON 
+20mA 
::::::+l.OV 

OFF 
-20mA 
::::::-1.0V 

511 Schematic D iagram 

INM OU!N! 

~I I II~ 
'--7- -----'''------I+-_+_' 

DC volts: 5 ~ , % nom<nal, DC curront lI5 rnA 
TIL logic inpul$ .. 0 .. .. 0 volts 

"\" ... 5 ','olls nominal 
2 voUs minimum 
6 vol ls maximum 

SW ITCH ING CONDIT IONS 

Ir1Plit Pins 
A 
B 

ON Sime 
o 
o 

OFF State 
1 1 0 
1 0 1 
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Microwave 
PIN Diode 
Switches 

• 0.5 TO 18 GHz 
• SPST TO SP5T 
• MINIATURE HE RMET IC PACKAGES 
• GUARA NTEED PERFORMANCE 

Description: Watk insJohnson 's "MS" 
series of microwave PIN diode switches 
coyers the full 0 .5 to 16 GHz frequency 
range in twO primary bands: 0.5 to 4 
GHz and 2 10 18 GHz. Within these 
two bands various models are offered 
which provide SPST through SP5T func
tions. For the SPOT series the standard 
selection Increases as both reflective 
and nonreflective versions are available. 
At! switches are designed to achieve the 
optimum ba lance between low inscn ion 
loss and high isolation while maintaining 
the fastest possible switching time per· 
formance. Package options include the 
induSirY standard MINPAC® for SP$T 
and SPOT models and WatkinsJohn
son's new VERSPAC® for SPST 
through SP5T functions. 

Guaranteed Spec ifications 1 

PIN Diode Switcbes 

Model lIescr!pUon 

M8103 101101 SPST, Reflective 
M81"IOIiOI SPST. ReflectIVe 
MS203IDUCI SPOT, Rellectlve 
MSE203I·IIICI SPOT, Relleclwe 
MS2ffi IIII1CI SPOT, Rel;echve 
MSE205I·IIICI SPOT. RellecliVc 

Construction: The "MS" series is de· 
signed and manufactured for quality 
and reliability without sacrificing per
formance. Working in an ESD pro· 
tected and deanliness<ontrolied en· 
vironment. assembly begins with aUach· 
ing a low·loss, low-dielcclfic, soft sub· 
stra te in a forming gas atmosphere. The 
soft·substrate, crucial to RF perfo r· 
mance, allows for complete channeli · 
zation of ind ividua l arms in the switch . 
A ll circuit interconnect ions are made 
using gold110ld therrnosonic bonding 
which produces consistent bond 
strengths typically four times ,hal reo 
quired by Mil ·Standards. The final pro· 
duct is 100% visually inspected before 
being hermetically sealed with a resis· 
tance weld in adry .n ilrogen atmosphere. 

Frtijuency Inserllon 
Range l D .. VSWR 
IGHll IdB/Max, Mu, 

2·18 25 18:1 
0>4 10 15'1 
2· 18 2J 20"1 
2·18 2J 201 
0;.4 IJ 1.5.1 
0;.4 13 1.51 

MSA240 SPOT. ReIIecIJve OrOlrIll Module 2~ 13 171 
MS254101101 SPOT. Non·rellecllVe 0;.4 16 161 
MSf303 HIICI SP3i. Reflective 2·18 27 201 
MSP,;03 HIIOI SI?"l. RelleclJve 2-18 31 201 

NOTES: 
I, Applies to switches used in a EO,ohm system and al ·25OC case lemperattire. 

Environmental Performance: Rugged 
designs and manufacturing process con
trol resu lt in a product that performs in 
the harshest military environments. 
Typical screening involves S·level en
vironmental testing to the requirements 
of MI L·STD.a83C. Method 5008 includ· 
ing device screening (Table VIII) and 
Groups A through D. 

Switching 
lsalalion Speed OuUlnc 
[dBI Min, [nsecl Maxl Drawing 

70 2Q 29684II'C' 'YJJ27 
60 'l1 29fi8.l1 rC'lHf27 
55 25 2!f,84"C' 296840 
55 25 'E.W3J7 
70 'l1 296MIfC 296840 
70 40 7iJ"IJ7 
40 500 29I!l66 
fj) 40 296841 rc' 29f8;lO 
55 25 7iJ7500 
65 25 297510 

2. Swilching liJOO is defined as 00% TIL input to!:ffl'o RF change including W.J dnvcr delay, except lor MSA240 which IS dehned as 10% RF change 10 9(}'l1o change, 
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WJ-MS103 
SINGLE-POLE SINGLE-THROW 
REFLECTIVE 
PIN-DIODE SWITCHES 

• 2 TO 18 GHz FREOUE NCY COVERAG E 
• MI NPACTM, HERMET IC PACKAG E 
• SMA CON NECTOR IZEO HOUSING 
• LOW INSERT ION LOSS 
• LOW VSWR 
• HIGH ISOLATION 
• FAST SW ITCH ING T IME 

Guaranteed Specifications 1 

fr equency - GHz 

2-4 4 -<1 8- 12 

Insert ion Loss. Maximum 1.0 dB i .4 dB 2.0d8 

Input/Output VSWR, Maximum 1.8-' , .8:1 1.8:1 

Isolation, Minimum aD dB 75<18 70 dB 

Switching Time:l : 20 nanoseconds maximum 

Notes: 
1. Applies \ 0 switches used in ~ 50-oh"" sySlem at +2S"C case U;lmpl'lilture. 

, 2-18 

2.4 dB 

1.8: 1 

70d8 

2. Switching lime is defined as 50% TTL input to 90% RF chonge including W.J driver delay_ 
3 . Insert ion Comprenion is +30 dBm minimum. 
4 . Operoting Temperatum 15 ~54"C 10 + IOO"C. 

Functional Block Diagram 

" o~------<Y""'O>-------OJ1 

820 

Typical Performance a t 25°C 

Insertion Loss VS, Frequency 

, 
• , 
~ 1 

" ;;; 
• , , 

t--

8 10 12 It \6 n 
FRtOUENC1 · GHI 

Isolati on vs . Frequency 

• , • 
~ ,t'---
" 

- y 
, 10 I ! I t I ! \I 

fREOUEHCY ~ alii 

Input/Out put VSW R vs. Frequ ency 

• -' > 

, 
.1 

•• , 
1\ 

Switch ing Timo 

, 
10' 

" , 

10 
o 
, , 

, 
I 

, 

I", 

I'-
&IOIlUt~1I 

FRfOVUlCT ~ GM: 

. IN~ERnOH lOSS 

ISOLATION _ 
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logic Table 

I nsertion Loss 

No Driller -5 V 

Driller- TILLO 

Driver Bias- : +5.0 ± 0.5 Vat 100 mA maximum. 

-1 1 to-15Vat50 mAmaximum. 
TTL Logic: TTL LO .. 0 to 0.8 at 1.6 rnA maximum sink. 

TTL HI - 2.0 to 5.0 V at 40 pA malCi mum source. 

Isolation 

+13mA 

TIL HI 

" Inverted logic driwers end dr ivers w ith Illernlle blils condit ions ilre a"" ileble. Consuilihe faclory. 

Ordering Information 

MS103 0 c 1. Designate modol number 

;-T TJ 
3.---------' 

2. Add "0" if integral driver is desi red. 
3. Add "C" if connectorized lIersion is de~i red. 

Case Outline 

MINPAC™ : Drawing Number 2968111 (P. 8411 

Connectorized Venion: Drawing Number 296927 (P. 844 

II 
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WJ-MS104 
SINGLE-POLE SINGLE-THROW 
REFLECTIVE 
PIN-DIODE SWITCHES 

• 0.5 TO 4 GHz FREOUENCY COVERAGE 
• MINPACTM, HERMETIC PACKAGE 
• SMA CONNECTORIZED HOUSING 
• LOW INSERTION LOSS 
• LOW VSWR 
• HIGH ISOLATION 
• FAST SWITCHING TIME 

Guaranteed Specifications 1 

Frequency - GHz 

0,5 -2 2-4 

Insertion Loss, Maximum 0.8 dB 1.0 dB 

Input/Output VSWR, Maximum 1,5.1 1,5: 1 

Isolation, Minimum 60dS 75d8 

Switching Time1 : 40 nanoseconds maximum 

Notes: 
1. Applies 10 $wilches used 1,,;l 50-ohm system al +2SoC (0$11 temperature. 
2. Switching time;s defined liS 50% TTL inpullo 90% RF choll!lclncluding W-J driver delay. 
3. Insurtion Compression is +30 dBm minimum. 
4. Operating Temperature Is _5<1°C 10 +100oC. 

Functional Block Diagram 

" O~------/O>-------OJI 

822 

Typical Pedormance at 25°C 

Insertion Loss vs. Frequency 

•• 
I 

I 

I. .1 I~ IJ ~ U ~ U U 
FF.E.OOENCI - 6HI 

Isolation vs. Frequency 

• 

,r"--. 
I 

" I.' I.' ••• U l.' l.' • •• FRfOOEHCY - CHI 

Input/Output VSWR \/5. Frequency 

,. • 
§ 
" I 
1.0,5 1.0 1.5 2.0 t.5 l.O 3.S ( 0 

FREOU: ~CY - OK! 

Switch ing Time 

• 10 • .. , 
, 10 • , 

, , 
I , 

, 
1I.:5l:RnO!i HI5S '-

, 
I 
I 

I ISOLAtiON l--, 

10 ,S;:C/DIY 
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Logic Table 

Insertion Loss 

No Driver -5 V 

TTL LO 

Driver Bias ·: +5.0:!: 0.5 Vat 100 rnA ma)(irnum. 
-1 1 to -15 V 01 50 rnA ma)( imum. 

TTL Logic: TTL LO = 0 to 0.8 at 1.6 mA maximum sink. 
TTL HI = 2.0 to 5.0 V at 40 ~A maximum source. 

Isolation 

+20 mA 

TTL HI 

'I twerted logic dr ivers and drivers with ah ernat" bias condit ions are availobl". COMultl"e fac lory. 

Orde ring Inrormation 

MS104 0 C 

::-TTJ 
3.-- _ ___ -' 

1. Designate model number 
2. Add "0" if integral driver is desired. 
3. Add "c" if connectorized lIersio n is desired. 

Case Outline 

Drawing Nu mber 29684 1 (P. 844 

Connectorized Version : Drawing Number 296927 (P. 844 

II 
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WJ-MS203 
SINGLE-POLE DOUBLE-THROW 
REFLECTIVE 
PIN-DIODE SWITCHES 

• 2 TO 18 GHz FREO UENCY COVERAG E 
• MINPACTM , HERMETIC PACKAG E 
• SMA CONNECTOR IZED HOUSING 
• LOW INSERTION LOSS 
• LOW VSWR 
• HIGH ISO LATION 
• FAST SWITCH ING TI ME 

Guaranteed Specifications I 

Frequ ency - GHz 

2-4 4-8 8-12 

Inser lion l oss, Maximum 1.SdB 1.8 dB 2.2 dB 

Input fOutput VSWR, Maximum 2.01 2.0 :1 2.01 

Iso lation, Minimum 65dB 60 dB 60dB 

Switch ing Timez : 25 nanoseconds maximum 

Notes: 
I. Applies to switches u~ed in a SO-ohm syU!!m a t -+ 2S"C case temperaturll . 

12-18 

2.7 dB 

2.0 :1 

55 dB 

2. Swilching time is defined al 50'; TTL input to 90% R F change including W·J dr ive. delay. 
3. In$eflion Compression is +20 dBm minimum. 
4. Operating Temperature is ·54"C 10 .'00oC. 

Functional Block Diagram 

,---0-.0- ---0" 

,"~o-----

L __ -q~' O OJI 

824 

Typical Performance at 25°C 

Insertion l oss \IS. Frequency 

• • -' "i • ., 
~ 

• 
, 
• 
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I 
I 

! 10 II 11 If II 
'REOOEHCI - (iHI 

Isolati on 'IS. Frequ ency 

, 
, 
, 
, --• 

--
JIOUU\I II 

fF10lJEliCT - G ~I 

Input/Output VSWR \IS. Frequency 

• I, 

I. I 

~1. 
, 
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J 

• I , 

./ 

/ 

6"0 121411 11 
IlEOO"JlC1 - G1i1 

Switching Time 

" . .. , , 
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Logic Table 

Insertion l oss 

No Driver -13 mA 

Driver" TTL LO 

Driver Bias- : +5.0:t 0.5 V at 100 rnA maximum. 
- 11 to- IS Vat 50 rnA max imum. 

TTL Logic: TT L LO = 0 to 0.8 V at 1.6 rnA maximum sink. 
TTL HI .. 2.0 to 5.0 V at 40 p.A maximum source. 

Isolation 

+13 mA 

TTL HI 

" Inverted logic: drivers , slnllio control Input drivel'$, and drivers with alternate bias c:ondi tlons 
are available. Con.u lt tha lac to ry. 

Ordering Information 

MS203 0 C 1. Designa te model num ber 

;:_ T-----lT J 
3.------.-J 

2. Add "D" if integral driver is desired. 
3. Add "C" if connectorized version is desired. 

Case Outline 

MINPAC™: Olaw ingNurnber296841 (P. 844 ) 
Connectorized Version : Drawing Number 296840 (P. 844 

II 
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WJ-MS205 
SINGLE-POLE DOUBLE-THROW 
REFLECTIVE 
PIN-DIODE SWITCHES 

• 0.5 TO 4 GHz FREQUENCY COVERAGE 
• MINPACTM, HERMETIC PACKAGE 
• SMA CONN ECTORIZED HOUSING 
• LOW INSERTION LOSS 
• LOW VSWR 
• HIGH ISOLAT ION 
• FAST SWITCHING TIME 

Guaranteed Specifications I 

Frequencv - GHz 

0.5-2 2-4 

Insertion Loss, Maximum l ,3d8 1.3 d8 

Input/Output VSWR, Maximum 1.5 :1 1.5:1 

Isolation, Minimum 70 dB 70dS 

Switching Time1 : 40 nanoseconds max imurn 

NClu: 
, . Applies to " " ,tches used in II 50-ohm sySlflm 6t +2SoC CDSII templl rOlUf ll. 
2. Switching time i5 defined as 50% TTL input to 90~ A F change including W-J driver de lav. 
3. Insenlon Comprenion 1$ +20 dBm minimum. 
4. Operat ing Temperature Is _54°C 10 + 100°C. 

Functional Block Diagram 

,--{)-~----<l " 

caM ... O----~ 

a OJI 

826 

Typical Performance at 25°C 

Insertion l oss vs, Frequency 

• , 

, 
I I 

' V- I 1. 

, I I 
.~ 1.0 1.5 t.o l.S l.O H ' 0 

FREOO'"JlCT - CHI 

Isolation 'IS. Freq uency 

, I , 
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,., " to to " " " fREOIIEIICI - CHI 

Input/Output VSWR vs. Frequency 
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'I'\, 
J 

., 
J lJ lJ ~ U ~ U ~ 
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Switchin!l Time 
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Logic Table 

Insertion Loss 

No Driver -20mA 

Driver" TILLO 

Driver Bias· : +5.0 ± 0.5 V at 100 mA maximum. 
-11 10 - 15 Vat 75 mA maxim um. 

TIL Logic : TT L LO = 0 to O.B at 1.6 rnA maximum sink. 
TIL HI " 2.0 10 5.0 V at 40 p.A maximum source. 

Isolation 

+20 mA 

TIL HI 

"Invl!rted logic drivers, single contro l Input drivers, and drivers with alternate bias condi llons 
are avalilible. CO/"lSuit Iho IIIC"tory. 

Ordering Information 

MS205 0 C 

~: _T-------,J J 
3.- --------' 

1. Designate model number 
2. Add "0" if integral driver is desired . 
3. Add "C" if connectorized version is desi red. 

Case Outline 

Drawing Number 296841 (P. 844 
Connectorized Version : Drawing Number 296840 (P. 844 
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WJ-MS254 
SINGLE-POLE DOUBLE-THROW 
NON-REFLECTIVE 
PIN-DIODE SWITCHES 

• 0.5 TO 4 GHz FREQUENCY COV ER AGE 
• MINPAC™. HERMETIC PACKAGE 
• SMA CONNECTORIZEO HOUSING 
• LOW INSERTION LOSS 
• LOW VSWR 
• HIGH ISOLATI ON 
• FAST SW ITC HING TIME 

Guara nteed Specifications I 

Frequency - GH z 

0.5-2 2-4 

Insertion Loss, Maximu m 1.6dB 1.6dB 

Input /Output VSWR, Maximum 1.6: 1 1.6:1 

Isolation , Minimum 65 dB GOd6 

Switch ing Time2: 40 nanoseconds maximu m 

Notes: 
, . Applies 10 switches used in Q 50-ohm system ot +2SoC CBSI! tempurGlurll. 
2. Switching lime is defir'ICd 05 50% TTL Input to 90% AF change including W·J driver de1DY· 
3. Insertion Compression is +20 dam minimum. 
4. Operating Tempera ture is _54°C to +100oC. 

Functional Block Diagram 

628 

Typical Performance a t 25°C 

Insertion Loss 1IS. Frequency 

• • · § ' .1 

~ I.J.....-
~ • 

1 .! I.' U to 1.1 to IS ' .0 
FR!OUENCT - CHI 

Isolation V5. Frequ ency 

• 
• · J 

---
V ' 

"f-
• I.' 1.1 10 " I.. II 

FRfOlJEHCT - GHI 

Input/Output VSW R vs. Frequency 

•• 

I.' 

'.1 1--+--1---+--1---1-+---, 
~ 

'~~ 'O.$LF U 2.0 !,s 3,0 J.S to 
FftEOUEHCY· GH~ 

Sw itching Time 

, 10' 
" J 

10 
o 
, , 

!OlmJ 

I 
I 
I 

lHS~RTIO!I t OSs" _ . . . 

ISOL ATIoN 

10 . SEC/OIV 
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Logic Table 

In sertion Loss 

No Drive r -20 rnA 

Driver· TTL LO 

Driv er Bias·: +5.0:!: 0.5 Vat 100 mA maximum. 

- 11 to-15 Vat'75 rnA rnaxiumum. 

TTL Logic: TTL LO :: 0 to 0.8 at 1.6 rnA maxi mum sin!:. 

TTL HI:: 2.0 to 5.0 Vat 40 .uA maximum source. 

Isolation 

+20mA 

TTL HI 

"I nverted logic dri~ers, ~ingle contra! input drivers . ,lnd drivers with alte rna te bias cllndlllons are 
a~allabh! . Consult Ihe factory . 

Ordering Information 

MS254 0 C 1. Designate mode l number 

;-----,T J J 
3. -----------' 

2. Add " 0 " if integra l driver is desired. 
3. Add "C" if conneClorized version is desired. 

Case Outline 

MINPAC™: Drawing Number 296841 (Po 844 ) 
Connectorized Version: Drawing Number 296840 (P. 844 II 
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WJ-MSA240 
SINGLE-POLE DOUBLE-THROW 
REFLECTIVE 
PIN-DIODE SWITCH MODULES 

• 2 TO 18 GHz FREQUENCY COVERAGE 
• HERMETIC DRDP-IN PACKAGE 
• LOW INSERTION LOSS 
• LOW VSWR 
• HIGH ISOLATION 

1 
Guaranteed Specifications 

Insert ion l oss, Maximum 

Input /Output VSWR, Maxim um 

Isolation, Minimum 

Switching Time:l: 500 nanoseconds maximum 

NOtC5: 

Frequency - G Hz 

2 - 8 GHz 

1.3d8 

1.71 

40 dB 

1. Appll l1$ 10 $wil"hcs used in a 50..ghm system al +2S"C case temperature. 
2. Swltchinn time is dellr'lcd os 10% RF change 10 90% RF change, 
3. Insertion Compression is +20 dBm miniml,lm. 
4 . Opcratlng Temperature is -54"C 10 +100"C. 

Functional Block Diagram 

r------o~o-------<" 

~~ <>--------

"-____ .if ~O>_-----O" 

830 

T!,!p ical Pedormance at 25D C 

Insertion Loss ..,5. Frequency 

• 
··'Sn:EE " ~1 
• 1., . . , 

fJlEOO£liCT - Gil! 

Isolation '0'5. Frequency 

• • • fREOIIENt:Y - ~Hz 

Input{Output VSWR liS. Frequencv 

• 

1.' ,---,-,--,--,--,----, 
1.' f---t-+-t---t-+--1 

~ ': ~::t;::4::;::1==1:;t=1 
1.' !-__ -!-__ J. __ --,.!-__ ~. __ -+ __ ..J. 

Rise/Fall Time 

, ... 
" 
, 

.. • , , 

. 

I 

fRfOO9lCT - CHI 

I ~m~!lOH LOS~_ . . . 

, 
ISOlATION . 

100nSWOIV 
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Logic Table 

Insertion Loss Isolation 

-35mA +5 V 

Ordering Information 

MSA240 1. Designate model number. 

I 1 .. ____ --1 

Case Outline 

Drawing Number 296966 (p. 844 

831 

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
 Blac

kR
ad

ios
.te

rry
o.o

rg 
    

   W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

  B
lac

kR
ad

ios
.te

rry
o.o

rg 
    

  W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
  B

lac
kR

ad
ios

.te
rry

o.o
rg 

    
    

 W
atk

ins
-Jo

hn
so

n.t
err

yo
.or

g 

 
 

 
 

 
 

 
    

 Blac
kR

ad
ios

.te
rry

o.o
rg 

    
   W

atk
ins

-Jo
hn

so
n.t

err
yo

.or
g 

 



WJ-MSE203 
SINGLE-POLE DOUBLE-THROW 
REFLECTIVE 
PIN-DIODE SWITCHES 

• 2 TO 1S GHz FREQUENCY COVERAGE 
• VERSAPAC™, HERMETIC PACKAGE 
• REMOVAS LE SMA CONN ECTORS 
• LOW INSERTION LOSS 
• LOW VSWR 
• HIGH ISOLATION 
• FAST SW ITCHING TIME 

Guaranteed Specifications 1 

Frequency - GHz 

2-4 4-8 8-12 

Insertion Loss, Maximum 1.5 dB I.SdS 2.2 dB 

Input/Output VSW R. Maximum 2.0:1 2.01 2.0 :1 

holation, Minimum 65dB 60 dB 60dS 

Switching Tim e'l: 25 nanoseconds maxi mum 

Note l : 
1. Applies to switchcs used In a SO-ohm system al +2S"C case temper'l1ure. 

12-18 

2.7 d B 

2.0 1 

55dB 

2. Switchin9 l ime Ii dellned iIS 50% TT L Input to 90% AF change Includ ing W·J drivlIr deloy. 
3 . Insertion Compress ion is +20 dBm minimum. 
4. Operating Tempcnuurc is -54"C to + 1 DOce. 

Functional Block Diagram 

,--o-'~---~OJI 

COMM o----~ 

'----<y O---~O J) 

832 

Typical Performance at 25"C 

Insertion l oss 'IS. Frequency 

, 
• I 

I 
I , 6 10 II 14 If t, 

fF.~OC'<~CY - I>RI 

Isolation 'IS. Frequency 

• 
.J 
I I 
,J , $ II) 11 11 I. I~ 

F.fOUfNCY - CH: 

Inpu t/Output VSWR YS. Frequency 

, , 
" •• 
" 

L-
"-

f 

'!1012 
fREQIJUICl· CHI 

• 

Switching Time 

, , '" " 

" , , , 

, 
lN~JIO~ lOSS 

, , , 

, 
ISot.1T!OII 
, , 

10 ~S:Clo;v 

./ 

Il I! 
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Logic Table 

DASH CONTROL INPUT 
NO. BI B2 LI 

N/A -13 mA +13mA 
+13 rnA -13 mA 

-1 TIL La 
TIL HI 

-2 TTL HI 
TILLO 

-3 TTL La 
TIL HI 

-4 TTL HI 
TTL La 

-5 

-6 

Driver Bias·: +5.0 ± 0.5 V at 100 mA maximum. 
-11 to - 15 Vat 50 rnA maximum 

TTL logic: TIllO = 0 to 0.8 V at 1.6 rnA maximum sink. 

L2 

TILHI 
TTL La 

TTL La 
TTL HI 

TTL La 
TTL HI 

TTL HI 
TTL La 

TTL HI = 2.0 to 5.0 V at 40 p.A max imum source . 

• Al ternate bias co nditions are available. Consult the factory . 

Ordering Information 
• 

MSE203 -x C 1. Designate model number 
2. DriverOption. Sea Logic Table . 

L 

TIL La 
TTL HI 

TILHI 
TTL La 

~ :--I IJ 3. Add "C" if connectorized version is desired. 

Case Outline 

VERSAPAC TM : Drawing Number 297507 (P. 854 

Connectorized Venion: Drawing Number 297507 (P. 845 

CDMM·JI COMM·J2 

LL. ISOL 
ISOL LL 

L L ISOL 
ISOL LL 

LL ISOL 
ISOL LL. 

LL ISOL 
ISOL LL. 

LL ISOL 
ISOL LL. 

LL. ISOL 
ISOL LL 

LL ISOL. 
ISO L LL 

II 
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WJ-MSE205 
SINGLE-POLE DOUBLE-THROW 
REFLECTIVE 
PIN-DIODE SWITCHES 

• 0.5 TO 4 GHz FREQUENCY COVERAGE 
• VERSAPAC™ , HE RMETIC PACKAGE 
• REMOVAB LE SMA CONNECTORS 
• LOW INSERTION LOSS 
• LOW VSWR 
• HIGH ISOLATION 
• FAST SWITCHING TIME 

Guaranteed Specifications I 

Frequency - GHz 

0.5-2 2-4 

Insertion loss, Maxim um 1.3 dB 1.3dB 

Input/Output VSWA, Maximum 1.5:1 1,5: 1 

Isolation, Minimum 70 dB 70 dB 

Switching Time1 : 40 nanoseconds rnaxi rnuin 

NOles: 
I . AppliM to switches Inea in 3 SO-<lhm syncm II I +2SoC cose tempe, .. lure. 
2. Swltching l;me is defined as 50% TTL Input 10 90% RF Chilllfje inc luding W·J dli~"!r delov. 
3. Insertion Comprenion Is +20 dBm min imum. 
4. Operll ti ng Tl'mperalure is _5'l°C to +IOOoC . 

Functional Block Diagram 

0----<,....0-- --0 II 

co"' .. 0-----1 

834 

Typical Performance at 25°C 

Insertion Loss YS. Frequency 

• • ::: 0 
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••• 
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U 

Input/Output VSWR vs. Frequency 
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Switching Time 
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Logic Table 

DASH CONTR OL INPUT 
NO . Bl B2 L1 L2 L 

N/A -20mA +20 mA 
+20 mA -20 rnA 

-1 TIL LO TILHI 
TTL HI TTL LO 

-2 TTL HI TTL LO 
TIL LO TTL HI 

-3 TIL LO TIL LO 
TILHI TTL HI 

-4 TTL HI TTL HI 
TIL LO TTL LO 

-5 TIL LO 
TTL HI 

-6 TIL HI 
TIL LO 

Driver Bias·: +5.0 ± 0.5 V al lOO mA max imum. } 
-11 to - 15 Vat 75 mA maximum 

TT L l ogic: TIllO = 0 to O.B V at 1.6 mA maximum sink. 
TIL HI = 2.0 to 5.0 V at 40 pA maximum source . 

• Alternate bias conditions are available. Consult the factory. 

Ordering Information 

MSE205 -x c 1. Designate model number. 
2. Driver Optfon. See Logic Table. I TT ~ :-----.l J 3. Add "C" if connectorized version is desired. 

3.--------1 

Case OutJine 

VERSAPAC™; Drawing Nu mber 297507 W. 845 J 

Connectorized Version : Drawing Number 297507 (P. 845 

COMM·Jl COMM·J2 

I.L. ISOL. 
ISOL. I.L. 

I.L. ISO L. 
ISOL. I.L. 

I. L. ISOL. 
ISO L. I.L. 

I.L. ISOL. 
ISOL. I.L. 

I. L. ISOL. 
ISOL. I.L. 

I.L. ISOL. 
ISOL. I.L. 

I.L. ISOL. 
ISOL. I. L. 

II 
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WJ-MSF303 
SINGLE-POLE THREE-THROW 
REFLECTIVE 
PIN-DIODE SWITCHES 

• 2 TO 18 GHz FREOU ENCY COVERAGE 
• VERSAPAC™ . HERMETIC PACKAGE 
• REMOVA8LE SMA CONNECTORS 
• LOW INSERTION LOSS 
• LOW VSWR 
• HIGH ISOLATION 
• FAST SW ITCH ING TIME 

Guaranteed Specifications 1 

Frequency - GHz 

2-4 4-8 8-12 

Insertion Loss, Maximum 1.4 dB 2.0 dB 2.5 dB 

Input/Output VSWR, Maximum 2.0: 1 2.0 :1 2.0:1 

Isol ation, Minimum 65 dB 60dS 60dS 

Switching Time1: 25 nanoseconds maximum 

Notos: 
1. Applies 10 swiu:hes usod In a 50.ohm synem al +2SoC (:Dse temperature. 

12-18 

2.7 dB 

2.0 :1 

55dB 

2. Switching time Is defined at 50% TT L inpul to 90% RF ehango including W·J driver delav. 
3. Insertion Compression is +20 dBm minimum on 011 switches. 
4. Operll t lng T ampar3IUre is _54°C 10 +1 OOoC. 

Functional Block Diagram 

,---0-_ >------<>" 

co"'''! <>----+- --0/' Or----O 11 

Or-- --Oll 

836 

Typical Pel'formance at 25°C 

Insertion Loss vs. Frequoncy 
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Logic Table 

DASH CONTROL IN PUT C O MM~1 

NO. B1 BZ BJ 

N/A -1J rnA +13 rnA +13 rnA I.L. 
+13mA -13 rnA +13 rnA ISOL. 
+13mA +13 rnA -13mA ISOL. 

L1 LZ LJ 

-1 TTL LO TTL HI TTL HI I.L. 
TTL HI TT L LO TTL HI ISOL. 
TTL HI TTL HI TT L LO ISO L. 

-Z TTL HI TTL LO TT L LO I.L. 
TTL LO TTL HI TT L LO ISO L. 
TTL LO TTL LO TTL HI ISO L. 

AD A1 E 

-J TTL HI TTL LO TTL HI I.L. 
TTL LO TT L HI TT L HI ISO L. 
TTL HI TTL HI TTL HI ISOL. 

X X TTL LO ISOL. 

Drive r Bias·: +5.0 ± 0.5 Vat 175 rnA maximum. 
- 11 to -15 Vat 75 rnA maximum. 

TIL Logic: TI L La = 0 to 0.8 V at 1.6 rnA maximum sink. 
TIL HI '" 2.0 to 5.0 V at 40 J,JA maximum source. 

X = Don't care (ei ther low or high logic level) . 

• Alternate bias conditions are available. Consult the factory. 

Ordering Information 

MSF303 -x C 1. Designate model number. 
2. Driver Option. See Logic Table. I TT ~: ------------' J 3. Add "c" if connectorized version is desired. 

3. ----------' 

Case Outline 

VERSAPAC TM : Drawing Number 297508 (P. 845 

Connectorized Version: Drawing Number 297508 (P. 845 

COMM-JZ COMM-JJ 

ISOL. ISOL. 
I. L. ISOL. 

ISOL. I.L. 

ISOL. ISOL. 
I. L. ISO L. 

ISOL. I. L. 

ISOL. ISOL. 
I.L. ISO L. 

ISOL. I. L. 

ISOL. ISO L. 
I. L. ISOL. 

ISO L. I. L. 
ISOL. ISOL. 
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WJ-MSF503 
SINGLE-POLE FIVE-THROW 
REFLECTIVE 
PIN-DIODE SWITCHES 

• 2 TO 1B GHz FR EQUENCY COVERAGE 
• VERSAPAC™. HERMETI C PACKAGE 
• REMOVABLE SMA CONNECT OR S 
• LOW INSERTION LOSS 
• LOW VSWR 
• HIGH ISOLATION 
• FAST SWITCH ING T IME 

Guaranteed Specifications t 

Frequency - GHz 

2-4 4-8 8 -12 

Insertion loss, Maximum 1.7 dB 2.2 dB 2.7 dB 

Input/Output VSWR, Maximum 2.0 :1 2.0 :1 2.0 :1 

Isolation, Minimum BOdS 70dS 70dS 

Switching Time1: 25 nanoseconds maximum 

Notes: 
1. AppliC'$ 10 switches usod in II 50-ohm $Y$tem ilt +2SoC case tempera ture. 

12-18 

3.1 dB 

2.0 :1 

65dB 

2. Swi tch ing lime i$ defined os 50% TTL input to 90,*, RF change including W·J driver deloy. 
3. Insert ion Compres~io" is +20 dSm minimum. 
4. Oporating Temperotura is _54°C to +10aoC. 

Functional Block Diagram 

,---0-_ >-----0" 

I----<r-. Or---~OJI 

to,II'" or----t----crr Or----<Oll 

O _ ___ ~OJ< 

O----~O. 

838 

Typical Performance at 25°C 

Insertion Loss vs. Frequency 
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Logic Table 

DASH CDNTRDllNPUT CDMM~l 
NO. Bl B2 B3 B4 

NiA - 13 rnA +13 rnA +13 rnA +13 rnA 
+13 rnA - 13 rnA +13 rnA +13 rnA 
+13 rnA +13mA -13 rnA +13 rnA 
+13 rnA +13 rnA +13 rnA - 13mA 
+13 rnA +13 rnA +13 rnA +13 rnA 

AD Al A2 E 

-1 TTL HI TTllO TTllO TTL HI 
TTllO TTlHI TTllO TTL HI 
TTL HI TTL HI TTllO TTL HI 
TTL La TTL La TTLH I TTL HI 
TTL HI TTL La TTL HI TTL HI 

X X X TTL La 

Driver Bias": +5.0 ±O.S Vat 240 rnA maxim um. 
- 11 to -15 Vat 100 rnA maximum 

B5 

+13 rnA 
+13 rnA 
+13 rnA 
+13 rnA 
-13 rnA 

TTl Logic: TIL LO " 0 to 0.8 V at 1.6 rnA max imum sink. 
TTL HI " 2.0 to 5.0 V at 40 pA maximum so urce. 

I.L 
ISOl. 
ISOl. 
ISOL 
ISO L 

I.l . 
ISOL 
ISO L 
ISOL 
ISOL. 
ISO l. 

X ::: Don't care (either low or high logic leve l). 

• Alternate bias conditions are available. Consu lt the facto ry. 

Ordering Information 

MSF503 - x c 1. Designate mode l number 
2. Driver OPtion. Sce l ogic Table 

CDMM~2 CDMM·J3 

ISOL ISOl. 
I.L ISOl. 

ISO L I. L 
ISO L ISOL 
ISOL ISO L 

ISOl. ISOL 
I.L ISOL 

ISOL I.L . 
ISOL ISOL 
ISOL. ISOL. 
ISO L ISOL. 

~._I IJ 3. Add "C" if connectorized \/ersion is desired. 

3.--------' 

Case Outline 

VERSAPAC™ : Drawing Number 297510 (P. 845) 
Connec torized VersiorF Drowing Number 2975 10 (P. 845 ) 

COMM·J4 COMM·J5 

ISOl. ISOl. 
ISOl. ISOL 
ISOl. ISOL 

I. l . ISOL 
ISOL I.l· 

ISOL ISOl. 
ISOL ISOL 
ISOL ISOL 
I.L ISO L 

ISOL I.L 
ISOL. ISOL. 
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Microwave 
GaAs FET MMIC 
Switch 

• DC TO 5 MHz 
• SPOT 
• MINIATURE HERMETI C PACKAG E 
• GUARANTEE D P6RFORMANCE 

DescriPtion: Complementing the 0.5 10 

18 GHz frequency coverage of our PIN 
diode switch products, Watkins.John
son's nel.'I MST201 switch provides 
SPOT switching funct ion over the de to 
5 GHz frequency range. The basic 
switching element used in the MST20 1 
is a Watkins.JoMnson designed and 
manufactured GaAsFET monoli th ic 
microwave integrated ci rcuit (MMIC)' 
In addition to true "de" signal opera
tion, the GaAsFET technology provides 
RF performance comparable to PIN 
diode products with the advantages of 
low de curren I draw, nanosecond 
switching time and low video Iran
siems. The device is supplied in a TO·5 
package. 

Guaranteed Specifications' 

GaAs FET Switches 

Model DacrlpUon 

MST201 SPOT. Relleclive 

NOTES: 

Consrruction: Work ing in an ESD pro
tected and cleanllness<ontrolled en
vironment, assembly begins with sub
strate au sch in a forming gas atmos
phere. After attaching the MM IC chip. 
all circuit interconnections are made 
using thermosonic gold-gold bonding 
which produces bond strengths typi 
cally four times thaI required by Mi l
Standards. The fi"al product Is 100% 
visually inspected before bei ng hermet i
ca lly sealed wIth a resistance weld in a 
dry-nit rogen atmosphere, 

Ff1qutncy InstrtJon 
Range "" IJSWR 
ISHzl IdB) MIL MIL 

QC.5 I.e 1.4;1 

, Applies to switches used In a SO-ohm system and al ' 25°C Cilse temperatufe 
2. SWitChing lime 15 delined as tO% RF change 10 90% RF chanoe. 

Environmental Performance: Augg~ 

designs and manufacturing process con
Irol coupled with the inherent reliability 
of MM IC technology results in a pro
duct that performs in the harshest mili· 
tary environments. Typical screening 
involves S-Ievel envi ronmental testing of 
the requirements o f MIL-STO-BS3C, 
Met hod 500S , including device screen
ing (Table VIII) and Groups A through 
8. 

SwHchlng 
Isol111on SO- I Outl ine 
fdB) MIn. I_I r". Drawing 

30 3 29753; 

841 
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WJ-MST201 
SINGLE-POLE DOUBLE-THROW 
REFLECTIVE 
GaAs FET SWITCHES 

• DC TO 5 GHz FREQUENCY COVERAGE 
• TO-5. HERMET IC PACKAGE 
• LOW INSERTION LOSS 
• LOW VSWR 
• HIGH ISOLATION 
• FAST SWITCHING TI ME 
• LOW VIDEO LEA KAG E' 

Guaranteed Specifications 1 

Frequency - GHz 

OC-2 2-5 

Insertion Loss, Maximum 1.3 d8 1.8 dB 

Input/Output VSWA, Maximum 1.4 :1 , .4:1 

Isolation, Minimum 30 dB 30dB 

Switching Time); 3 nanoseconds typical 

Notes : 
1. Applies to switches used III II SO-ohm SVS t\) m IH +2S O:C case HlOl[lora lUfe. 
2. Switchin9 !;m!! is defined liS 10% AF crul!1ge to 90% RF ch aflgll. 
3. Insertion Compress ion (1 d B) ;5 +20 dBm \Vpicll l (It 50 MH z and +30 dB m typical il l 5 GHz 

with control voltn(ll!$ o f -8 V and 0 V. 
4. Typical video l eaka~c is 10 mV. 
5. Operating Temporolure Is - S4°e 10 + 1 aooc . 

Functional Block Diagram 
alAS! O~--------, 

,---0' , 
I 
I O_--_ORf! 

842 

" 0----1 COU ll 

I 
I 
I 

I 
I 
I 
I 
I 
I 

1' '-$1 o--------~ 

..,----0'" 

Typical Performance at 25°C 

Insertion Loss vs. Frequency 

;~fCUEH c r - IIH: 

Isolation vs. Frequency 

• • 
• "ItItHtt g 

, , 
fREOUEll~ V - I!H, 

Input/Output VSWR vs. Frequency 

Rise/FilII Time 

, , ,., 
" 
, 

" o , 

'Sf~no~ tO~ _ 

I 
I 
I 

IS OllTlVH 

. , I,J . S 6 J. S I0l1 
1 r,SEClIiIV 
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Logic Table 

81 82 COMM-Jl 

-v' ov Insertion Loss 

ov -v ' Isolation 

Driver Bias: 0 V al 20 p.A maximum . 
-5 V at 100 p.A maximum. 
- 8 V at 200 p.A maximum . 

• -v is defined as -5 Vdc to -8 Vdc. 

Ordering Information 

MST201 

1.-----' 

Case Outline 

1. Designate model number 

TO-5 Package: Drawing Number 297537 ( P. 845) 

COMM-J2 

Isolation 

Insertion Loss 

843 
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Outline Drawings 
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Outline Drawings 
297507 

297508 

297510 

". , .. 
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81 BIAS PORT 
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.", 
(58) 01.0.. 

TASo.C::I1 ·~,aJl 
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Microwave 
Switch 
Selection 
Techniques 
Authors: Salvatore J. Aigeri 

Glen R. Hicks 

Pin-diode switchc!; Iln.l\'irlc stale-of·the
art switching perfonnuncc in m(lsL 
Ilf'('Sc n\;-day microwave systems, such 
118 chunnclizcd rcecivcrs and d Cl1. ronic 
wilrfHrc systems. Yel, optimum system 
IIcrfun ll am:e is not always rculi1.cci, 
nnen bt"Causc cxa(.t s wil1;h inf,! n..'(luire
lll en l S afC poorl y communi cat.cd 
betwccn the USCI' lind designer. Some 
Jlilramctcrs m .. >et:k>d to s p<.'Ci(y pin·diode 
s witches huvcscvcra\ definitions in usc 
within the control-products imluslry, 
lind the interrelationships helween 
these parameters urc not :liwuys under
stood by the syslcm designer. M ierl.)
wave switches call he IJlltimi:r.I:d fur 
Sllcci fic applications, i)IJt pCrfnmltlnCC 
t rltdcoffs inherent in their dcs i!{n 
n!(luirc the user to decide what l](Ira' 
meters arc most im portrlllt for hi s 
need!;. 'I' he purpose of t his article, 
therefore. is twofold: to clearly define a 
sci of pammeters thnt characterize a 
pin,diode switch, Hnd to dist;uss key 
performance tradcoffs. so tIS to develop 
II s imple guide that will :Iid the switch 
m;c!r in selecting pin·dincle switches, 

Isolation 
Although many par~l metcrs ure used to 
(lL'Ilcri llc pin·diode s\\,;tch Ilcrformanc(', 
four arc of fund<unent~ll imporlJ:lnce to 
the desigller hecause of their s trong 
interdependence: isolation, inserlion 
loss, switching time, lind power 
hundling-. Isolation is usually the first. 
par~l m cter of interest; the dC6ired isola, 
lioll dctermim!s how mnllY diodes must 
he used in lhe switch circuit. Concel)
tunily, isolatiun is a mcusure of how 
effectively a switch is turned of( It is 
calculated by taking the difference 
hctwL't!n the power measurt,.'(l til the 
llwitch in put a nd the IlOwer measured 
OIL tiwswitch output. with thcswil(;h of[ 
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Isolation [dBI " P;,,(dBm) - P\l\!t~JtlBm) 

Note lhat isol ation is 1.1 mC!asure ofl.he 
tnw l power lost (r('fled,cd lind uUen
uat(..'(i) throu~h the device when the 
switch ;s tunwd ()f[ Since part of this 
isolation is due to transmissiun lasH 
thal is present within the d evice, 
whether the swit.ch is tumed on or of[ it 
isonen Il\orcme:lningful for lheswitch 
user to s l>I.'c.ify isol:llion relative to the 
tmnsm issioll loss, This normalized 
isolntion is morc commonly referred to 
as the on/ off tOI io. which can be calcu, 
lated by wlki ng the di fference between 
the ]lower me(lsurcd at the switch ou('
IJUt when the device is turned on, :.Ind 
the l)Ower me, tsurcd althc switch ou(,
put when lhe device is tunlc<1 or[ As 
can be SCC Il , on/ off ratio is :lclually the 
difference bctw(!(!1l isolation and trans
mission lass, 

On/ Offrulio [dBI " Pt,ut,~ - P UUI'I-il' 

Insertion loss 

:: (P in - 1'lul~.) - PUIlI , 

" 
:: (Pin - PUUlol) - 'I'!""s 

:: Isolation - 'i')"Fj< 

Th c tmnsmission loss tcnn used in the 
last equation is Illeas urt.'<l and caJcu· 
laled in cXllctly the same mnnner as 
isolulillll , with the exception thul the 
switch is tumed on rather ibnn of[ A 
more common term used w dcnote 
trnnsmission loss is inHCrtion IuS!;, The 
insertion luss of u pin·diode switch is 
often the most critical I)arametcr for 
the system Ul!8ig'ller, since this 10$.<; 
may add d ireL1.ly lo the noise fib'Ufl.! of 
the system. 

Switching Time 
Switching time is another parmneter of 
SI)(..'Cinl inU!rcsllo UlC solid,s tate switch 
user; i1 is n measureofthe time required 
f(lr the s witch to cha nge stllle (i.e" on to 
off or off to on), and can rtl/lgc from 
!;cvernl microsC<.oonds in hig-h'llower 
s witches w a few tUUlosC<."Omls in low· 
power, high·speed devices. The most 
common detinition ofswilChin f.,: lime is 
the time measured from 50% of the 
input con trol voliHge (usually 1TLI) to 
HO'-Ib uf the finnl rf !lower output (see 
FiJ;ure 1). 

Nlltiec in Figure. 1 t ha t tWel separate 
lime inlervals compri sc the tota l 
switching time. The first period, from 
5(Ylh 'nLl.o IO%rf,denotQd. ~l,i!irefern:'(l. 
to ;IS ddo)' timc, and is a funclion of 
both the propagation delay of the par
ticu lar switch driver being used ttnd the 
charge s torage chartlL'tcnstics of the 
I)in diodes in the switch eircuiU The 
second timeintervnl. fro mlO%rfto90'-/iJ 
rf, denoted, !y, is cullecl lroflsitioll time 
(or risctimc), and is solely H fu nclion of 
t hc cledl'iea l churncleristics of t.he pin 
di{)dt$, As shown in F igure!, deJay 
time is usuully the major faLi-o r contri· 
butin!,: to swii ching time, UnfOTlu, 
nalely, the transititln time is fre
ctuently ~..j\'e.n as a de\'ice's s witching 
timc (which is especially common if the 
unit is s upplied without It dri ver}. 
Hcnce. when spccifying switching time, 
n ).:ood practice is to prerace the switch· 
ing time specificat ion with the desirt.'(1 
interva l t)ver which it will be measured 
(e.g., 50'J1\ TTL to 90% rf (J( 100:\ rf to 
!)()'J(, rf. elc.) O ne other illl portnnl point 
:lUoul s witching time is thnl nlth(lugh 

50". -- ----- -- - ------

• 

~ 

, 
I 
I 
I , 
" ~-,,;_=_;;==""~''' ·~'~''~·=~=F-I 90'> - - ---r 
I I , 
I t I I t , go. .l _ __ _____ .J __ 1 

FIgure 1. SwitchIng time, 

I, Smnd;m! ·[·!'I ,lr,..:;'" ;ij ddint'd :u< follo\\"ft 

1.<l1-'; ... I .n"·I"Ow~ 1l\' ::5 " " ~ o.H·:II 10 mA mn;!;, 
I .... I--ic lI i.:!I\WI-t. 24\' ~ "" S"5..'W III t.)O "A 111""-

",1 ... 1'1.', Vr ili Ilwn,Tllnl[ ,·(lII!!;:' ~. 

2. ~I ;u,y 1:<1I "'"Vt~",lIl' ;l\'l. i["1I1,, ~",il~ h dri wl'l' "nI l,II •. ,· 111111',11 ~urrenl "",·(!>;jllll';nn f'rUm'1I1 "I';kinl!~) \() 
roml,.,m',~t.' r" r ' hr <11'11'), el m' ''' d;od~ ~1 "I'l'I!" r lm r)!" 
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it is defined relative to the rf power, 
several techniques exist for measuring 
switching time that detect rf voltage. If 
rf voltage is used, the equivalent 
50% TTL to 90% rf power switching 
time would be measured from 50% TTL 
to 95% rf voltage. 

Power Handling 
Several definitions of the term, power 
handling, are used in the control
products industry today. One definition 
is the maximum RF input power that 
the switch can withstand without any 
degradation in electrical performance. 
Another definition sometimes used is 
the rf input power below which no 
permanent degradation in switch per
formance will occur. The reason for the 
multiplicity of definitions is simple: 
Power handling, in a qualitative sense, 
specifies a limit to the amount ofpower 
that a switch can withstand; yet no 
standard criteria for that limit has ever 
been established. The confusion is 
eliminated by redesignating power 
handling in terms of two different 
parameters, each of which is consistent 
with the parameters already used to 
describe other passive components. The 
first is, maximum rf power, which is 
defined as the maximum rfinput power 
that a switch (or any other device) can 
withstand with no permanent degra
dation in electrical performance. The 
second term is, insertion compression 
point, which is defined as the rf input 
power at wbich the insertion loss 
increases by I dB above the loss 
measured with the switch operating in 
its linear state. As can be seen, inser-

Term 

tion compression point is exactly 
analogous to the I-dB compression 
point, which is generally considered to 
be the upper limit of a device's dynamic 
range. 
A summary of definitions of microwave 
switch parameters appears in Table 1. 

Categorizing Microwave 
Switches 
To understand the basis for the trad~ 
offs between key switching parameters, 
such as isolation and power handling, 
it is helpful to categorize microwave 
switches according to class, function, 
and diode configuration. All microwave 
switches fall into one of two distinct 
classes: reflective and nonreflective. 
Reflective switches reflect incident 
power back to the source when in the 
isolated state; nonreflective switches 
(or "matched switches," as they are 
sometimes called) are those devices 
which are designed to terminate any 
incident power when in the isolated 
state. Either type of switch will connect 
a source to a load when in the insertion
loss state. 

Both switch categories can be divided 
into three groups, according to switch 

SPST 

PORT 1 ~ 
0-0 -+--orr---- c> 

PORTZ 
o 

Figure 2_ Slngl~le, single-throw switch. 

DennlUon 

Isolation Total power lost through the switch in the off state. 

Insertion Loss Total power lost through the switch in the on state. 

On/Off Ratio Isolation referenced to (less) the insertion loss. 

Switching Time Total time elapsed from 500/0 of the input control voltage to 90% of the final rf 
output power. 

Transition Time Time elapsed from 10% of the final rf output power to 900/0 of the final rf 
output power. 

Delay Time Time elapsed from 500/0 of the input control voltage to 10% of the final rf 
output power. 

Insertion rf Input power at which the insertion loss increases by 1 dB. 
Compression 
Point 

Maximum rf Maximum rf input power that the switch can withstand with no permanent 
Power degradation in electrical performance. 

Table 1. Summary of definitions. 

:1. Otherconfigurotions. INch 08 doubll"pnle. double-throw ore merely combinotionsof switches from one or 
more of these KJ1lUpK. 

function: Single-pole singl~throw 
(SPST), singl~pole multithrow (SPMT), 
and transfer.3 An SPST switch is a tw~ 
port device which either connects the 
source to the load (in the insertion·loss 
state) or isolates the source from the 
load (as shown in Figure 2). An SPMT 

lZ 

13 
o-..f--'V'>I'v-"'" II 

l4 

FIgure 3. Single-pole, multlthrow swllch. 

switch is a multiport device which can 
connect (or isolate) a source and any 
one of a number of different loads_ 
Figure 3 shows an SP4T switch con
necting a generator, 01, to a load, L2. 

Loads LI, L3 and IA are isolated from 
each other and the generator. Transfer 
switches are four-port devices that have 
two states; the truth table in Figure 4 

PORT 1 

PORr3 

1,,_onLou _lion 
Slat. -- __ 

I 1-4 1·2 
2·3 3-4 

2 1·2 1·4 
3-4 2·3 

Figure 4. Transfer swllch. II 
shows which pair of ports are connected • 
and which are isolated in each state. 
Note that the insertion-loss port pair in 
state I is "transferred" to the isolated 
port pair in state 2. 

There are three principle diode configu
rations which can produce the SPST, 
SPMT and transfer functions: All 
shunt, all series, and series/shunt. 
Consider the reflective SP2T switch 
using the all-shunt diode configuration 
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81 

j--Al4-..j 
OUTPUT~-I~~"t-t=:J 

01 T INPUT 

82 

C=]-T~~O~UTPUT-2 

02 

Figure 9. AO-shunt diode, reftectlve SPMT switch. 

PORT-3 

Figure 10. AII-shunt diode, transfer switch. 

INPUT OUTPUT 

Figure 11. All-series diode, reflective SPST switch. 

I-Al4-j j. -A/4- .j 
OUTPUTr::.-,,~~r;.C2~C=j4~~'1-t~~3~t=]-_-t ;;..04*-.L~OUTPUT-2 ......... .........-1 ... 

~ 

~ 
) 

INPUT -::£. 

Figure 12. Ail-series diode, reflective SPMT switch. 

PORT-1 

PORT-2 

PORT-3 

Figure 13. All-series diode, transfer switch. 

causing transition time to exceed 200 
nanoseconds. A summary of these 
switching parameter tradeoffs is given 
in Table 2, along with term definitions 
in Table 3. 

Schematic diagrams of each switch 
function using the all-series diode 
configuration are shown in Figures II, 
12 and 13. 

Bandwidth for all three functions is 
multioctave, and the insertion com· 
pression point is low. In the insertion· 
loss state, the diodes are on, and absorb 
rf energy as it passes through the 
switch. This absorbed power is the 
major factor limiting the maximum 
power capability. Also, due to the 
physical spacing of the diodes, isolation 
is frequency dependenl However, this 
frequency dependence is less severe 
than with the a11·shunt diode configu
ration. The lowest isolation for the all
series approach usually occurs at the 
upper limit of the frequency range. 
Slow transition time is the major 
drawback of this diode configuration. 
When two or more diodes are in series, 
each cannot be connected directly to a 
low impedance dc source. Hence, for the 
diodes to be turned oft: the stored charge 
in the 1·layer of the pin diodes must 
recombine through another diode 
rather than directly through a dc 
source. This diode-f.o.diode recombi
nation results in a net transition time 
that is much longer than that of either 
diode alone, and generally causes the 
transition time to fall into the "long" 
category. Since there is no stored charge 
in a diode that is turned oft: the transi· 
tion time from isolation (diodes off) to 
insertion loss (diodes on) can still be 
shorl Once again, a summary of these 
performance tradeoffs is given in 
Table 2. 
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of Figure 5. The input is connected to 
output 1 when diode 02 is biased into 
the low-impedance state and diode 01 
is biased into the high-impedance state. 
The low impedance at 02 is trans
formed to a high impedance at the 
center junction through the quarter
wavelength transmission line. This 
transformed impedance is much 
greater than the impedance between 
the center junction and output 1. Hence, 
the signal will flow to output I, and 
output 2 will be isolated from the input. 

A schematic for an SP2T switch employ
ing the all-series diode configuration is 
shown in Figure 6. When D1 is biased 
into the low-impedance state and 02 is 
biased into the high-impedance state, 
the input is con~ected to output 1. 
Output 2 is isolated from the input 
because of the high impedance at D2. 
The SP2T switch in Figure 7 uses the 
series/shunt diode configuration. By 
biasing 01 and 04 into the low
impedance state, and 02 and 03 into 
the high-impedance state, the input is 
connected to output 1. The amount of 
isolation from the input to output 2 is 
directly proportional to the impedance 
ratio between 03 and 04. These three 
diode configurations can each produce 
any of the three switch functions, but 
with markedly different electrical 
performance. 

In general, determining the class and 
function of a pin-diode switch is fairly 
straightforward For example, a system 
may have 4 sources which must be 
selected and connected to a single out
put, as in a multi octave sweeper. An 
SP4T switch would perform this func
tion if the common arm was connected 
to the output of the sweeper, and each 
source was connected to one of the 
other switch arms. The class of the 
switch needed is determined by the 
'1ensitivity of the load and sources to 
reflection. A reflective switch, such as 
the WJ-MS403, can be used "if the 
sources can withstand operation into a 
poor match when they are isolated 
from the sweeper output. Selecting the 
diode configuration, however, is con
siderably more difficult than choosing 
the class and function, because it 
involves numerous tradeoffs between 
isolation, transition time, power 
handling and bandwidth.4 

Reflective Switches 

Let's consider the all-shunt diode 
configuration for each of the three 

Rgure 5. All-shunt diode, SP2T switch. 

OUTPUT·, 
o j 

OUTPUT·2 
o 

INPUT 

Figure 6. All-series diode, SP2T switch. 

OUTPUT·, 
o 

OUTPUT·2 
o 

Rgure 7. Series/shunt diode, SP2T switch. 

j 
: 
: 1-A/4-j 

INPUT ) OUTPUT 

Rgure 8. AII-shunt diode, reflective SPST switch. 

switch functions (see Figures 8, 9 and 
10). In general, the all-shunt approach 
limits itself to octave bandwidths in the 
SPMT and transfer functions, because 
insertion loss changes drastically with 
frequency. The SPST function is not 
characterized by this same drastic 
change of insertion loss, and is, there
fore. multi octave. Isolation in all three 
functions is high, but due to the elec
trical spacing between the diodes, it 
degrades as the frequency moves away 
from the quarter-wavelength fre-

quency. In the insertion-loss state, a 
reverse dc voltage can be applied across 
the diodes that is limited only by their II 
breakdown voltage. Thus, proper diode • 
selection can provide insertion compres-
sion points of up to 10 watts, CWo 
However, a tradeoff exists between 
insertion compression point and transi-
tion time: Short to medium transition 
times can be realized for insertion com
pression points up to 2 watts. CW; for 
compression points up to 10 watts, 
diode lifetime must be increased, 

4. Insertion loss is also dependent on diode configuration. but to a much les.'!Cr degree. Generally. the greater 
the complexity of a solid·state switch (i.e.. the number of components) the higher the insertion loss. 
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Tradeoff Parameters 

Insertion 
Diode Transition Compression 

Function Configuration Isolation Time Point Bandwidth Rgure 

All Shunt High Short High Multioctave 8 
(Ireq. dependent) 

SPST All Series High Long Low Multioctave 11 
(Ireq. dependent) 

SeriesfShunt High Short Low Multioctave 14 

All Shunt High Short High Octave 9 

SPMT All Series High Long Low Multioctave 12 
(Ireq. dependent) 

SeriesfShunt High Short Low Multioctave 15 

All Shunt High Short High Octave 10 

TRANSFER" All Series High Long Low Multioctave 13 
(Ireq. dependent) 

SeriesfShunt High Short Low Multioctave 16 

"Transfer switches are actually nonreflective due to the nature of their function. 

Term 

Low (Long) 

Medium 

High (Short) 

850 

Table 2. Tradeoff chart for rellective switches. 

Tradeoff Parameters 

Insertion 
Compression 

Isolation Transition Time Point 

20 dB to 30 dB (t ~2oo nsl 100 mW max. 

30dB to 45 dB 50 ns :s t < 200 ns 100 mW to 2 Watts 

45 dB to 60 dB (5 ns :s t < 50 nsl 2 Watts to 10 Walts 

Table 3. Term dellnltion table .• 

Il' 

l 
I 

INPUT :?!.. OUTPUT 
... ~ 

~ r 
Rgure 14. Seriesfshunt diode, reflective SPST switch. 

y 
~ 
~ 

OUTPUT·' 1 0;' 
.... 

~ 
) . 

OUTPUT·2 

Rgure 15. Seriesfshunt diode, reflective SPMT switch. 

PORTO' 

PORT·2 

PORT·3 

Figure 16. Seriesfshunt diode, transfer switch. 

Table 2 also indicates how the 
series/shunt diode configuration affects 
the four tradeoff parameters for each of 
the three switch functions shown in 
Figures 14, 15 and 16. This diode con
figuration, which is used in many high 
performance W.J switches, such as the 
2 to 18 GHz MSE203 provides high 
isolation and short transition times 
over multioctave bandwidths. The only 
real drawback to the series/shunt con
figuration is its low power-handling 
capability. In the insertion-loss state, 
the shunt diodes are exposed to the 
peak rf voltage, yet the reverse dc 
voltage across these same diodes is 
limited, because of the forward voltage 
of the series diode_ This small reverse 
bias allows the shunt diodes to be 
forward biased by a much smaller rf 
voltage than would be possible if the 
reverse voltage were high, and results 
in a lower insertion compression point. 
Despite its lower compression point, 
the series/shunt configuration pro
vides the best overall performance for a 
given number of diodes, and is the most 
commonly used design approach for 
reflective switches. 

Nonreflective Switches 
Any SPST5 or SPMT reflective switch 
can be made nonreflective by adding a 
shunt diode in series with a resistor at 
the input to each arm (compare Figures 
8,9,11.12 and 15 with Figures 17. 18. 
19.20 and 21, respectively). This diod~ 
resistor combination is designed to 
provide a 50-ohm load impedance to the 
system to absorb the rf energy when 
the switch is in the isolated state. 
Although diode configuration affects 

PORT·. 
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INPUT OUTPUT 

D4 

be reduced to an octave. A summary of 
the tradeoffs between isolation, transi· 
tion time. insertion compression point, 
and .bandwidth for nonreflective 
switches is given in Table 4. 

Example 
The use of the tradeoff charts is best 
illustrated with an example. Consider a 
system that has the following switch 
requirements: 

Function: SP3T 

Figure 17. A"-shunl diode, nonreflecllve SPST switch. 
Frequency Range: 2.5 to 10.0 GHz 

91 

T 
OUTPUT·2 

D4 

INPUT 

Isolation: 40 dB (min.) 

Insertion 
Compression 
Point: 

Maximum rf 
Power: 

Insertion Loss: 

Switching Time: 

+17 dBm 

+30dBm 

3 dB (max.) 

40 nsec (max.) 
[50% TTL to 90% rf] 

VSWR: 2.0:1 (max.) 
[Insertion Loss State] 

Figure 18. A11-shunl diode, nonreflective SPMT switch. 

'Ib assess the manufacturability of this 
switch, the first step is to convert the 
quantitative electrical specifications 
for isolation, transition time and inser· 
tion compression point to their corre-

91 

Figure 19. A"-series diode. nonreflective 
SPST swllch. 

the four tradeoff parameters in exactly 
the same way as for reflecti ve switches. 
the 50-ohm load has an additional 
effect on power handling and band· 
width. First. for any diode configuration 
or switch function, maximum rf power 
is limited to the power dissipation 
capabilities of the resistor, which 
usually limits the maximum rfpower of 
the switch to the "medium" category. 
Second. due to the quarter·wavelength 
spacing between the diode-resistor pair 
and any adjacent shunt diode, the 
bandwidth for both the all·shunt and 
series/shunt diode configurations will 

81 92 

02 Ot 03 

INPUT 

Figure 20. AII-seri"s diode, nonreflective SPMT switch. 

at 92 

01 03 
~ -"J4.-~ 

02 0' 

-= ':" 

-
- -

INPUT 

Figure 21. SerieS/shunl diode. nonreflecllve SPMT switch. 

ii. The SI'ST series/shunt nonreflective switch cannot be pmctically realized. 
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Tradeoff Paramelers 

Insertion 
Diode Transition Compression 

Function Configuration Isolallon nme Point Bandwidth FIgure 

All Shunt High Short Medium Octave 17 

SPST All Series High Short Low Multioctave 19 

Series/Shunt (See NoteS) 

All Shunt High Short Medium Octave 18 

SPMT All Series High Long Low Multioctave 20 

Series/Shunt High Short Low Octave 21 

Table 4. Tradeoff chart 'or nonreflective switches. 

sponding qualitative ranges via Thble 3. 
For the switch in this example, the 
isolation requirement of 40 dB falls into 
the "medium" range, and the insertion 
compression point of + 17 dBm is in the 
"low" range. Since the electrical speci· 
fication calls for a switching time of 
40 nsee, clearly, the transition time 
must be in the "short" category. Once 
these three numbers have been con· 
verted, the next step is to compare the 
desired switch performance with that 
of each of the 3 switch types from 
Table 2 or 4. The switch in our example 
is a reflective SPM'f6; therefore, we will 
compare the specifications of our switch 
with those of the three SPMT switches 
in Thble 2. The objective of this com· 
parison is to determine if any of these 
three switches will meet (or exceed) the 
required performance specifications. If 
one or more do, it would be fairly certain 
that the specified switch performance 
could be readily achieved in practice. 

Looking at Table 2, an all-shunt SPMT 
switch would meet or exceed all elec
tricalspecifications, with the exception 
that this design is effective only over 
octave bandwidths, and, thus, would 
not be useful for the 4:1 bandwidth 
switch in our example. The all-series 
SPMT switch is multioctave, and 
meets or exceeds both the isolation and 
the insertion compression point for our 
switch requiremenL However, Table 2 
also indicates that the transition time 
for this type of SPMT switch is long, 
which is not compatible with the short 
switching time needed. Comparing our 
switch specifications to those of the 
series/shunt SPMT switch in Table 2, 
we see that this design will meet or 
exceed all four switch requirements. 
Hence, wecanconcludethatourswitch 
specifications are realizable. 

Conclusion 
Several switching parameters have 
been defined with the intent of 
standardizing the terminology used to 
describe pin-diode switches. By utilizing 
terms that are standard throughoutthe 
control products industry, the system 
designer can comfortably specify the 
pin-diode switch required for the sys
tem. Also, four parameters - isolation, 
transistion time. insertion compression 
point and bandwidth - were selected 
as key tradeoff parameters, because of 
their strong interdependence. The inter
action between these four parameters 
was shown to stem from the particular 
diode configuration used for the switch 
circuit, and, ultimately, allowed us to 
develop charts which qualitatively and 
quantitatively compared the three 
switch types for each of the three diode 
configurations. Finally, an example 
was given to illustrate how the tradeoff 
charts could be used by a system 
designer as an aid in determining the 
most practical switch for the system. 

Ii. Sim'e no maximum VSWR is specifil'd fur the ill()lat~un 8ta~. we assume that the system is not affected by 
thl' VSWR ufthe isolalt.'tI arms: therefore. a reflective sWltch can be used. 
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VOLTAGE
CONTROLLED 
OSCILLATORS 
ANDHEATERS 

VOLTAGE·CONTROLLED 
OSCILLATORS 

Watkins·Johnson Company offers a 
complete line of oscillators products: 
voltage-control1ed oscil lators (veO's). 
digita lly tuned oscillators, fixed-fre
quency osci llators (including dielectic 
resonator oscillators, or ORO's), low
noise osci llators, phase·IOCked oscilla
tors, comb generators/osci llator mul t i
pliers. and integrated osci ll ator sub
systems. 

These osci llators lind <lpplicat ion in 
EW systems, including ECM/ESM reo 
ceivers and ECM jammers. guidance and 
fuse systems in missiles, radar systems , 
and communica tions systems. 

Watkins-Johnson Company's v eo 
development and production fm:i!iti es 
arc al the Stewart Division in Scotts 
Valley . California. Over 60,000 squa re 
fect are dedicated to the veo product 
line and include extensive compuler
controlled test faci lit ies, environmental 
tlls liny faci lit ies, and MI L,ST0-8S3C 
screening capability. In addition to 
maintaining a quality system which 
me<lts MIL·I·45208 and MIL·a-9858. 
the Stev..art Divisio n has supplied hard· 
ware in compliance with WS6535 on 
specific ma jor procJrams. 

CAPABILITIES 

For more than a decade Watkins
Johnson Co mpany has maintained a 
cornplete product development labora· 
lory and manu facturing facilities for 
voltage contro lled osci llators a t its 
SCOllS Valley Plan I. To meel the ever 

854 

advancing ledlnology requirements for 
VCO's substantial time and resources 
are continua!ly invested 10 acquire 
high ly sophisticated equipment and the 
most knowled!Jeable tech nical person
nel. 

To support oscillator design work 
and perform final acceptance tests, 
Watl.ins·JOhnson maintai ns computer 
fac ili ties a t Ihe Scons Valley Plant with 
a variety o f design programs and exton· 
sive computer contro ll ed leSt equip' 
ment. Such capabili tY is essential to 
provide the performance improvements 
and extensive test ing required for to
day's oscilli1l.ors. 

T ramlng courses are conducted 
periodically to ensure workmanship 
and sOldering in the VCO products 
are of the highest qual ity. In addition, 
for the microwave circui ts special 
.,.,orkmanship standards have bacn 
implemented. 

To insure that tne VCO products aft! 
reliable, WaikinsJohnson maintains en· 
vi ronmental test and scracning faci lities 
,'It the Scotts Valley Plant to perform 
random and sine vibration, thermal 
shock, temperature cycling, and ahl tude 
tests. Additional environmen t tUSt 
equipment is avail able al the Pa lo Aho 

Plant. 

HEATERS - AC. DC AND To-a 

When your hord\'l8re or system has 
difficu ltY meeting specifications over a 
wide opera ting temperature range, the 
Watkins-Johnson Company o ffers a very 
unique tow cost AC o r DC heater as the 
solu tion. Our AC heiller module 
operates from 100 to 125 vol ts, 50 to 
400 Hz, arJd the DC heater module 
operates irom 28 volts. By means of an 
external comrol resistor, both devices 
can control their moun ting surface at 
any temperature bet' .... een +6Oo

C and 
+100°C, within 10°C. These modules 
feature an automatic regulator, con
tro ller and heater; shutdown at +120

0
C; 

and. arc designed for operation over the 
_54°C to +IOOoC temperature range. 
These heaters <lrD available screened to 
MIL·ST0-883. 

I f we can be of any further assis· 
tance. please do nOt hesita te to contact 
our Vo ltage Controlled Oscillator Appli
tions Eng ineering Department at (406) 
438·2100 or our WiJ tkins..Johnson Com· 
pany Field Saif.'S Engineer in your (l rea . 
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VOLTAGE
CONTROLLED 
OSCILLATORS 

A diverse number of veo's are avail 
able, depend ing o n the application, in 
the 0.5 to 18 GHz frequency range. 
Some of the oPtions available include. 

Varactor 
• HYllerabrupl (0 to 20 Vol IS) 

• Abrupt (0 1060 Volts) 

Act ive De\'icc 
• Bipolar transistor (low noise, low

posl-tuniny dr ift ) 

GaAs FET Buffer Amp lifiers 

Ferrite Isolators 

Voltage Rer.Julators 

AC or DC Heaters 

Linearizers (DC 10 20 MHz) 

Fillers (M icrowave) 

Couplers for Mu ltiple Ou tpu ts 

BIT Outputs 

PIN Diode Switches 

Units may bo oP ti rniled fo r post
tuning dri fl, modu lation·sensit ivi ty 
variation, and/or phase noise 10 meet a 
particular requirement. 

DIGITALLY TUNED OSCILLA
TORS (WJ-2850 SERIES) 

Watki ns·Johnson Company oilers a 
wide variety of OTO's from 0.5 to 18 
GHl . Each unit includes a hyperabrupt 

varactof-wned osci llator. fo llowed by 
GaAs FET amplifiers for load isolation 
and to increase the power outpUt to the 
dp-s ired level. In addi tion . voltage reo 
gu lators are included to reduce fre
quency push ing and to protect the 
sensitive microvvave-active devices. 
Heaters are a lso included to li mit the 
frequency dri ft over temperature. 

A PR OM corrected digital input cir
cuit is often included to improve the 
frequency accuracy (nonlinearity and 
frequency drift over temperature) to 
less than ±10 MHz_ In addition , a modu
lation inputs may be provided thai have 
bandwidths out to 40 MHz. includi ng 
variable-gain amplifiers. which mainto in 
the varia tion in modulation sensitivity 
wit hin ±5%. 
the post-tu ning drift from o ne micro 
second to 100 milliseconds is typica!!y 
1-2 MHz. 

FIX ED-FREQUENCY OSCILLA-
TORS ___ INCLUDING ORO's 
(WJ-2940 SERIES) 

Many d ifferent fi xed-frequency osci l· 
lators are available in the 1 to 20 GHz 
frequency range . including units with 
multiple osci!!ators. PIN diode switches. 
voltage regulators. and GaAs FET buffer 
amplifiers. T hee units are typica lly 
capable of operating over the full _550 

to +S5°C temperature range and main
taining frequency accuracies of ±1 
MHz. 

PHASE-LOCKED OSCI LLATORS 
(WJ-2910 SERIES) 

Watkins-Johnson Company provides 
phase. locked osci llators operating a t 
fr equencies across the 0.5 to 20 GHz 
range_ They are capab le of excellent 
phase·noise characteristics - typically 
less tha n -120 dBc/Hz a l 100 Hz offset. 
In addit ion, these units may include in· 
ternal crystal oscilla tors. GaAs FET r 
buffer a mplifiers. and lock indicators. 

COMB GENERATORS/OSCIL
LATOR MULTIPLIERS (WJ-2950 
SERIES) 

Watkins-Johnson Company a lso 
o ffers comb generators and oscillator! 
multip liers. The comb generators in· 
cl ude (l low.freq uency crysta l oscilla to r. 
fo !!owcd by an a mplifier, step·recovery 
d iode . a r,d output filt er/matching cir
cuit. These devices are capable of pro· 
viding ou tputs every 100 MHz with a 
mini mum of -30 d Bm at 18 GHz. 

T he osd l1ator!rnult ipliers include an 
osci llator followed by freQuency·se lec· 
t ive mul tiplier circuits to provide oul· 
puts at mu lti ple frequencies. 

INTEGRATED OSCILLATOR 
SUBSYSTEMS 

Wa\klns-Johnson Company is also 
c:apnb le oi integrating various oscilla' 
tor and related components. including 
oscillators. swhches, amplifiers. coup· 
Icrs. fi lters. and complex input d river 
circuits. In add ition , WatkinsJ ohnso n 
Company Ciln provide ramp generators. 
noise modula tors . FM modu lators. AM 
modu lators, and digital attenua tors in 
thc osc illator assembly. 

LOW-NOISE OSCI LLATORS 
(WJ-2930 SERIES) 

WotkinsJohnson Company o ff ers the 
WJ-2930 series 01 miniature, low·noise 
oscilla tors. These. units operate over the 
1.0 to 8.0 GHz frequency range and ex
hibit very low phasc·no ise characteris
t ics - typica lly -1 10 dBc/Hz at 100 
kHz offset. 

They are housed in a small 0.25 x 
0.59" x O.S" package and include an 
osci llator that employs a hyperabrupt 
varator fo llowed by a three-slage feed
back a mplifier. 
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Proportionally 
Controlled 
Heaters 
D.C.: The WJ.J31240·001 is a propor
tionally controlled integrated healer 
containing the heater, controller. 
voltage regulator, and automatic shut
down circuit ry. The healer module is a 
completely self-contained hybrid circuit 
that can be programmed \0 control any 
surface temperature 10 within lOoe 
from 60°C to lOOGe by means of a 
single external resistor. These modules 
opera te from unrC<Julated 28 volts (D.C.) 
power sources and provide up \0 28 
wails o f heat. The operating temperature 
range for the heater module is f rom 
_54°C to +l00oC with automatic shut
down at 120°C. 

Each heater module is subject to the 
followinO rel iabilltv screening during 
manufacture: 
• Precap inletnal visual per MIL·STD· 

883, Method 2010, Test Condition B. 
• High tempermu re s tilbilizatio n bilke 

pe( MI L·STD·883, Method 1008, 
Test Condi tion B, 48 hours. 

• TemperDlUre cycling per MI L-STD· 
883, Method 1010, Test Condition B. 

• Constant acceleration per Ml l -STD-
883, Method 2001, Test Condition B, 
V, axis o nly. 

The healer circuit is floating so that 
currents will not affect system ground 
voltages. TheWJ ·33 1240-001 is pro
tecled against reverse voltages up to 
50 Vdc. 

A.C.: The WJ·333189·001 is a propor
tionally controlled integrated A_C. 
heater containing all the features and 
performance characteristics of the D.C. 
models. The A.C. heater operates from 
100 10 125 VAC, 50 to 400 Hz. Voltages 
from 0 to 150 VAC continuous can be 
sus tained without damage to the unit. 
Package sizo fo r the A.C. heater is .985 

x .760 x . 180 inches (2.50 x 1.93 x 
.457 ern ). 

Each heater module is subject to Ihe 
same rel iability screening as are Ibe 
D.C. heaters. 

Self·Contai ned 

Heater 

Controller Regulator 

AUla Shutdown 

(A.C. WJ·333189-001) 

• 
• I 
• , 
·1' 
I -r.-. 
.. ,,", 
, 

"\ , 
-':t , 1"<.. 

I 
" ~" IO ~~ 00 " 1:11 1(& UI u> III 

.... ,11 
.IIIM" 

, ~ ;>' , --ri'-,h_-

IOOI'I"'V" · I"'IU~C 

'-1 . .. ,71 
,...<I • ..! 
... . lIl 

(D.C. WJ-331240·001) , 
• 

~ .. • 

• 
"" ~ .... • • • 

Typical 1/B watt control resistor values 
requ ired to set heaters to a given 
temperature are illustrated by the 
graphs. With the control loads shorted, 
the un it temperature wi ll not exceed 
120°C. 
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W J-331240-00r 
PROPORTIONALLY 
CONTROLLED 
DC HEATER MODULE 

-(Hi-Rei version, WJ-331240-000 
also available') 

Guaranteed Specifications 
Temperature Regu lation 
Control Rangel .................................... +60'"C 10 +HXtC 
Temperature Variation With Load ... ...... ...... .. .. . ....... 10

0 e, Max . 
Temperature Variation Over Operating Voltage Range 

(ConSlent Load) . . . . . . . . . . . . ..........••• .... ... 2°C, Max, 
Automatic Shutdown Temperature 

(Any Control Resistance. Any Voltage) ... ......•.. ... .... . . 12O"C, Max. 

Electrical Requirements 
Operating Voltage Range . • .•......... • ...... •• ....... 24.0 to 28.5 Vdc 
Voltage Limits" ................ _ ..•.... .. •.......... 22.5 Vdc, Min. 

34.0 Vdc, Max. 
Operating Current, SteadY-Slate ........ • .•• , , . . • • . . . .. 0.015 to 1.00 amps 
T urn·on Current Range. . . . . . . . . . . • • • • • . • . . . • • . . . . . . . 0.85 to 1.00 amps 

Environment 
Temperature 

Operating' ........• • ••• • • •• •••.• • • ....•.•••.... -54"C to +loo"C 
Non·operating. . . . . . . . . . . • • . . . . . • . . . . . . . . ...... -65"C to +1 25"C 

Altitude .. .... .....••....•..... • •..•... • ......•... 70,000 It., Max. 
Shock ...... ...... ••• • •• • . ••• .• •.••.••..... ... ....... 20G, Max. 
Vitlration ....•......•••••• •• • • •• • • .••.•.•.... 50G al 2.000 Hz. Max. 
Humidity4 •••••••.•••••••••••••••••••••••••• ,Greater than 95 percent 

Reliability Screening 
Each heater module is subiect to the following reliability screening during manufacture: 
1. Precap internal visual per MI L-STO-883, Method 2010. Test Condition B. 
2. High temperature stabilization bake per MI L-STD-8B3, Method 1008, Test 

Condition B. 48 hours, 
3. Temperature cycling per Ml L-STD--8B3. Method 1010. Test Condition B. 
4. Constant acceleration per MI L·STD-883. Method 2001. Test Condition B, Y 1 axis 

only. 

Mechanical 
Markings. , .... .. ...... , . . ... Part Number, Mfg. Date Code, Pin No, I 

(Positive 28 Vdcl 
Outline and Mounting Dimensions .......•...... , ............ Per drcJ'tling 

NOTES: 

I. The V/J-331240-001 is protected against re-.oerse voltoges UP to 50 Vdc. 
2. Opera tion is possible over the ra ng-e .. l00G C 10" 120· C. bu t elec trical performance is n01 

guaranteed. Input current decays 10 15 mA al i l20G C withoul damagllio unit. 
3. Healers life hermetically se"led 10 meet MIL·STO·Be3. Mllthod 1014, Test COOlJi lion C. Step I, 

.and Method 1014. Tt'$1 Condition A or B. M.ucimum measured leal:. rato 1 x 10" i1tm-ccJsec. 
4. Optimum the1"mal performance is oblained by using a heat sink compound such lIS Dow Corning 

340 on the mounling surloce. 

The WJ·331240·00 I Heater Module is 
a self·contained hybrid circuit healer 
that can be programmed 10 control to 
any temperature from GO 10 100 degrees 
Celsius by means of a single external 
resistor. These modules operate from 
unregu lated 28'1011 (D.C.) power 
sources and provide up to 28 watts of 
heat through an electronically insulating 
ceramic mounting surface. Larger 
thermal loads may be accommodated by 
the use of several modules operated 
in parallel. 

Outline Dl'awing 

331240·001 

.... , 
u ., ........ 'M ,,, ....... """. 

" .. ttl .... " ...... 

: Sf:. il:r~ 
• .. , I I "' ,. -- . " .... -...... - .. , - r : ... 

- -. 
Control Resistor Values 

'" ~ 
• 

• '\ 
;'\ 

• 
"'" ~ • • • " • • .. 

IlIiXUIYIII( · 1t~lII(n c '" 
Typicol control resistor values requlrl!d to $1)1 

Ihe WJ·331 240-00 t 10 tI given temperoturQ 
arOlliYlln by the greoh. With Iho contrOl loads 
snoned. the unit temperaturQ will nOI et(ceod 
120" C. 
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W J-333189-001' 
PROPORTIONALLY 
CONTROLLED 
AC HEATER MODULE 

-( Hi-R ei ve rsion, WJ-333189-000 
also available.) 

Guaranteed Specifications 
Temperature Regulat ion 
Control Rangel . ... . . .. +60" to+ l00"C 
Temperature Variation Wi th Load2 .••.•.•••. . .. . . .. . . ..... lO"e, Max . 
Temperature Variation Over Operating Voltagel 

........ . . .. ...... 2°C, Max. 

El ectrical Requi rements 
Operating Voltage Range ..... . 
Voltage Lim its" .. ... ....... . 
Operating Current , Steady-state . . . 
Turn-on Current Range lat 115 VAe) . 

Environment 
Temperature 

10010125 VAC. 50 Hz to 400 Hz 
. .................. Olo l 50VAC 

. .................. 015 to .30 Amps 
. .. .. .. _ • . . . . . . . . . . 25 to .30 Amps 

Operatings ..... . . . .. .... . • _ .. . _ . . . . . . ....... _54° to +100"C 
Non-operating. .. . . . . • . .... . ..•............ _65° 10 +125°C 

Altitude. . . . . .... . ... • ••.. . •.. . ............. 70.000 fl .. Max. 
Shock! 11 ms half sine ~',Iave) . . ....••.................. . ..•. 20 G. Max. 
Vibrat ion. . . . . . • . . . . . . • • • .... ..... . ..... 50G at 2.000 Hz. Max. 
Humiditv!> . . . . . . . . . . . . . . . . . .. . ... 0 to 90 percent including condensation 

Rel iab ili ty Screening 
Each heater module is subjected to the fo llowing reliabili ty screening during 
manu facture: 
I. Precap internal visual per MIL·STD·8S3. Method 20 10. Test Condi tio n B. 
2. High temperature stabilization bake per MI L-STO·8S3, Method 1008. Test 

Condition B. 48 hours. 
3. Temperature cycl ing per MI L·STO·883. Method 1010. Test Condition B. 
4. Constant acceleration per MI L·STO·883. Method 2001. Test Condit ion B. Y axis 

only. 
NOTES: 
1. Maximum temperature var iation lor current cllnnge tram 20 rnA 10 95 percent 01 turn·on 

The WJ·333189-DOI Heater Module is a 
self-contained hybrid circui t healer that 
can be programmed to control to any 
tempera ture from 60° to I OOGC by 
means of a single ex ternal r!$istor. 
These modules operate from an 
unregulmed 11 5 Volt (A.C.) power 
source and provide nominally 28 wallS 
of heater power through an elcctrically 
insulated ceramic mounting surface. 
Larger thermal loads may be accom· 
modated by the use of several modules 
opera ted in paral lel. 

Outline Drawings 

333189·001 

, . , 
I ,.. ! 'm I ... ,' 

"'. "' .... .. -

. .. ..... ""'.1 .... 
I'''~' .... "' .. "" .. 
r'" - I- jd ... , 

, , !. a ...... . , , -, • I"' .. """, - , ' ..... , .. ~ """ ... .... ,,,,,.,,., 

"" .... - . . 
"" ... ... , . .:=- 1 '" ..... < ... ~.(o ~ .. ·- t 
....,,"'...... t I 

Control Resistor Values 

" I , 
, 

current al l IS VAC. -
2. Maximum temperature lI<lria tion lor a 1I01l3!)e change flom 100 to 125 VAC or freauencv chango ! 

, 
from 60 to '100 Ht. when Ihe ambient lemDenllure Is constant and the currenl is between 20 mA 
and 95 percent of turn·on current. 

3. Continuous ~pp!ication ollioi tages with in this r~nlJC .... ill not d<lm<llll' lhe healer. 
'I. Operation is possible over the range -t I(xtc to -t120~C. bu t electrical perlormafICe is nOI 

gU3ranteed. Inou t current decays to 20 mA max. at + 12r:J' C without d<lmaaeto unit as lon[l as 
properlv hea t sunlc 

5. Heaters are hermetica llv scalI!(:! 10 meet MIL·STD-883, Method 1014. Test CondJtion C, Stefl I. 
and Method 10 \4. Test Condit ion A o r 6. Maximum meilsured teal: rale 1 x \ 0" iHm-Cc}S!lC. 

6. OPtimum thermal performance is obtained bv using Q hOil t sink compound such as Dow Corning 
340 on the mounting surfocll. 

858 

, ,I 
, " . 

: '" I:!< • . , , 
~ :/f@;., , V 

• " • , • • • • ,. • rt.\ll1 UIVIC 'IHt(I}C 

Typical control r~is to r valut."S rcquirod 10 sel 
the WJ·333189·001 \00 !liven temperllture lire 
gillen bV the graph. Minimum DO\vllr rallng of 
control resistOr : l /S Wil H . PrecIse rmistor 
values should be dete rmined bv measuring Ihe 
moun ting surface lCffipOrature. 
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WJ-334334 
PROPORTIONALLY 
CONTROLLED 
TO-8 HEATER MODULE 

Guaranteed Specifications 

Temperature Regulation 
Control Rangel ............................. • ...... +60°C 10 +100°C 
Automatic Shutdown Temperature 

(Any Con lfol Resistance. Any Voltage) . ....•• •...•• . .......... . 120°C 

Electrical Requi rements 
Operating Voltage Range .........••...... .. . ... . . 24.01028.5 VDC 
Voltage Limits~ ..... . . ........••• •• •. •• • .••. ....... 22.5 VDC. Min. 

34.0 VOC. Max. 
Operating Current. Steady·slate .........•.............. 0 .0 15 to 1.00 amps 
Turn-on Current Range .......... . .... • .... _ ..•.. .... 0.85 to 1.00 amps 

Envi ronment 
Temperature 

Operating) ............••..... . • • • . .... .. . • ..... _54°C to +l00°C 
Non-operating . .... • • • •. • • .• • • .• • .•.....•........ -6SoC to +12SoC 

Altitude. . . . . • . . . . . . . . . . . • . . . . . . • . . . . ....... 70,000 feet. Max. 
Shock ..................•.....•••....•.. .. .• ...... • . . 20G, Max. 
Vlbralion. , ...........•. , • .. , .. , • .• , •• • . , 50G at 2.000 Hz, Max. 
Humidi ty" . . . . . . . . . . . . . . . . . . . . . . . . . .. . ... Grea ter I I,an 95 percelll 

Reliability Screening 
Each TO·S heater module is subject to the following reliability screening during 
manufacture: 
I. Precap internal visunl per MIL·$TD·883, Method 2010, Test Condition B. 
2. High temperature stabilization bake per MI l ·STD·8B3, Method 1008, Test 

Condition B. 48 hours. 
3. Temperature cycling per M I L·STO·883, Melhod 1010, Test Condition B. 
4. Constant acceleration per MI L·STD·B83, Method 2001, Test Condilion B, Y 1 axis 

only. 

Mechanical 
Markings ..•. . .. . ... .............. Part Number, Mfg. Date Code, Pin No. 1 

(positive 28 VDC) 
Outline and Mounting Dimlmsions .. 
NOTES: 
I. Tho WJ·334334 Is prOlllCled lI!}ilinstleverse vollage-s up to 50 voe. 

. . Per drawing 

2. Operation is possible ovo. the rolnge + HXt' C to + INC. but electrical peri omlancc is nOI 
gualnnll!OO. Input c:u rren t docays 10 15 rnA at +INC withoUi damolgc 10 unil . 

3. Hcat(ll"5 Ofe hcrmllticolliv sealoo to meet MIL·STD·883. Melhod 1014. Test Com;li lion C. SICO I. 
Gnd Method 10 1<1, TI!SI Condlrion A or B. Maximum ffiP.il$UrOO leil~ nile 1 x 10" Gtm·c:c/scc. 

<I. Optimum rhermnt perlo rmance is obtained bv us ing a hoal sink comoourld such;u Dow Co mln!l 
340 on tho rnounrlnll surl(ICo. 

The WJ·334334 TO·8 Healer Module 
is a self-contained hybrid c ircuit healer 
than can be programmed to control 10 

any temperature from 60° to 100° 
Celsius and mounts directly on top of a 
TO·8 component. These modules 
oporate from unregulated 28 volt (D.C. ) 
power sources and provide up to 28 
walts of heat to control the component's 
temperature. 

Outline Drawings 

334334 

.--. -. 
~:UI.OUII"," .... . '''L 

'At3l1J7 .. " I ,"" i! 
- ,:;'- -j 

- " 
.-
" W' 

" . :. 

Control Resistor Values 

i'''+--'iir+-

• 
1l.~1\ ~'MII · II(~1 C 

... .., ... 
.t''''''' • , 
:It ... , 

C
O . .. 

Tvpical conrrol rmi$tor values required to se l 
rhe WJ·334334 10 a given lemperatum pre 
given by the graph. With the controlloods 
Shorted. the unit temperature w ill nor mtceed 
1 20~C . 
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How To 
Specify And " 

Use A 
DTO/VCO 

Author: Ronllid N. Buswell 

Modern EW syswms n..'tluirc dibrillllly 
tuned oscillalOrs (IYI'Os) forUSC IlS local 
oscilla tors in receivers und in tmns
mitters for jamming. Using PHOM 
cotTl'Ction t..ircuits, IYI'Os arc now CHI>
aole of excellent. frequency accurm .. ics. 
In addition, buffer amplifiers (ollo .... -illl! 
the oscillator nre c..'lpablc of providing 
I)OWer levels in excess of 100 mW 
(+20 dUm), while reducing frc<I UCIlCY 
Iluiling 1.0 typicnlly less lhHn 1 MI'I,,_ 
I\lso, yoltnge regulators i n~mal to the 
1)'1'0 reduce IlUshing c(fC(:Ls under 
I MH7.!V. 

However. DTOs exhibit scveral subtle 
chnructcristics that may affL'L1 l:iystc ll1 

pcrfommlloo, including such factors as 
the set-on accuracy of a recei ver, 
receiver sensitivity, and the power 
!>pcctral density of a jammer. '111i5 
articl e nnuiyzcs these fuctors <mel 
explains how and why DTOs nffc<;{. 
such perfonllnnce parllmet.crs. 

Receiver Applications 
ECM receiver systems nrc often con· 
fig ured us ing n double conversion 
technique. us shown in Fib'1lrc 1. A 
sil-<rull from 2 to 18 GHz is initially 
do .... 't\coll\,crt.cd toa common 2·t0-6G I·lz 
band. llnd then a IYrO is uSL-d to lune 
ncruss Ule 2·t0-6 GHz band. 

The sct-<m accuracy of this system is 
affcctc<l by inaccuracies from the fi rst 
1...0 .• which are relatively smull, and 
the 1)'1'0. F'or the 0'1'0, the ["-'fluency 
:Iccurncy is ccrtninly the most signi· 
ficnnt fllctor affecting sct-<J11 m.'curncy. 
Using dibriLaI calibration u..'Chniques. 
the freq uency aL'Curacy (nonlinemit.y 
and drift. over lCmpcrulure) c;:m be 
virtua lly elim inated; howe\'er , th e 
effects of posL-tuning drift and repeat· 
abili ty must. still be considcrt!d. 

. 
" 

., 

., 

FIRSTLO 

Figure 1. ECM receiver system. 

SYStEM 
CONTROLLER 

100..... rSTEPf>I~.GFRO·.\ 5:> TO:>5Gdl 
I - .......... / PTO 1?I! H1Il,.'to 100<r.5) ---

TO IF 

~ --0, o +----+----~ .. ----+-----~=-~_~:o""--.. ~ .. "--
z f .. ~ 10,,5 100 .. 5 ... \ .... ~ ...... IOms lOOms 
:::l ....... 

• • 
~ 1 l- .. ~STEPPINC: FROM26 T052 GH/. 

PTD 09 MHl(Ij<S101oam~) 

~, 

~3 

TIME ""fTER A CHM~GE 
IN DIGITAL INPUT wOOD 

Figure 2. Post tunIng driH 01 a 2.6 to 5.2 GHl OTO. 
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Posl·tuning drIft (PTO) for a 01'0 is 
defined as the s hift in oscillator 
frequency output, as a function oftime, 
after a change in dibritnl input word, as 
shown in Figure 2, for a 2.6-10-5.2 GH7. 
unit The effect that causes this vari· 
ation in frequency out to a few milli· 
seconds after a step change in fre
quency is related to the temperature 
variation of the acl;ve devices in Ule 
oscillator, especially the varactor, and 
similar effect.!; in the driver circuit As 
the oscillator is tuned across the band, 
its active devices change their oper· 
ating points duc to variations in rf 
loading; and, as the temperatu re 
changes, the impedance changes, enus· 
ing shifts in frequency. 'The nlte of 
change of the frequency is associated 
with the thermal impedances of the 
active dev ices in the circuit. The 
thennal resistance dirnct.ly affects the 
magnitude of the drift. and the thermal 
ctlpacity affects the rate of change of 
the impedance nnd. therefore, the rate 
of frequency change. 

Therefo~, lowering the thermal impe
dances of critical active devices and 
operating them at bias points at which 
the junction temperaturcsremain more 
constant will reduce the ?TO. Also, by 
using lower·power small·signal devices. 
such as bipolar junction transistors 
(compared to Gunn diodes), or by usc of 
silicon transistors (compared to GllA.;; 
F8Ts), the PTO can be reduced. A 
comparison of typical PTO perfor· 
ma nce for various types of oscillators is 
shown in Figure 3. 

1ne thermal effects usually end in a 
few milliseconds; however, 01'08 
f!xhibit other longer·term postrtuning· 
drift mechnnisms. These are primarily 
associated with nn effed ca ll ed 
"varactor chaq,ring," in which ions on 
the surface of the varnctor migrate 
across the junction over 8 period oftime 
in theprescnccof an elcctricfic1d that is 
caused by the reverse bias on the 
varactor. To reduce varactor charging, 
a special passivation has been 
developed that fonns molecules with 
these ions so they will not migrate. A 
comparison of the PTO of a DTO with 
and without passivated varactors is 
shown in Figure 4. 

The repeatability of a OTO defines how 
well the DTO will return to the same 
frequency while being switched to that 
frequency from many different fre
quencies. as shown in Figure 5. and 
includes the effects of post·tuning drift. 
It is also dependent on how long the 
IYrQ rests lit either the desired fro
<Iucney or U,e other frequencies. 

" ~ , 
Ii' e 
0 
0 
z z 
0 
~ 

~ 
w 
2 

" .L_ 
BIPOLAR 

FUND 
BIPOLAR 

DOUBLING 
G~As FET 

FUND 
(iUNN FUND 

Figure l . Poslluning dri" comparison lor various types 01 oscillator acUve devices. 

" , 
, 
" , 
0 

-, 
., 
., 
., 

.,' 

" , 

oOOms 

~ NON·PASSIVATED VARACTOR 

"" 
!.COOsec -!O'~ .. ltf> f:.~'~sec 

,/ ,_ ......... 
FIgure 4. Comparison 01 PTO with passivated and non· passivated varactors. 

- -
Figure 5. Repeatability. 
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Theshon-lcnn repeat.nbility « 10 milli
seconds) of a 111'0 enn be improved, as 
is the case for 1"'1'1), by reducing the 
thermal impeda nces a nd operating' 
critical active devices like the oscillnlOr 
trtlnsistors and varadars at constant 
junction temperntu res_ Long-term 
repeatabilit.y (>10 milliseconds) can be 
improved by using the previously 
mentioned s peciall y passivll leti 
varactors. 

SYSTEM SENSITIVITY 

System sensitivit.y determines the 
lowest-level signul that<:an bereceived. 
Certainl y, harmonic and spurious 
signals (rom the first L.O. and 0'1'0 
will affect Ulis. However. filtering C<1n 

nonnally be used to achieve acccptHble 
results. On the other hand , if the 
residual fm of the m;cillators is too high. 
it may fill UI) the receiver IF so signals 
cannot be detected. The firs t 1...0. 
residual fm cnn be mude relatively 101\' 

by using low· noise or phase·locked 
oscillators. OTOs. however, exhibit 
!,'reater TCsidunl fill. especially when 
subjected to vi hration and bias, and 
tiil,,'it..'1. l line noise. 

The residual 1m ofa 01'0 isdelinoo ' IS 

the peak· to.peak deviation of the outpu t 
s ignal as observed on a spectrum 
analyzer with tl l ·kHz I F bandwidth at. 
-3 dBc, lYpic'Jlly, the residual fm of a 
DTO using bipolar transistors in the 
oscillator is less than 100 kHz. This 
comes from lhe residunl fill of the 
oscillator itself and the noise from the 
diJ:,rita1 dri"er thllt frequency-moo ulatcs 
the oscillator. Gunn diode and FET 
oscillator D'I'Os exhibit much worse 
residual fm, typically 200 to 500 kH1.. 

Receiver systems normally have a 
considerable atTlflunt of residual fill (Ill 
lhe di~,'it.c'1.l and bias lines. It is not 
uncommon to have 100 mV of noise 
from power supplies and digital clocks 
on these lines during normal sys tem 
operation. 'nlis noise causes frequency 
modulation of the 01'0. TIl(! nomml 
100 kHz ofrcsidual I'm may bedeb'radcd 
to several M Hz in the system. 

To reduce the effect of digiLal-line noise, 
buffers, latches. or other circuits that. 
attenuate the dib>ita]·1ine noise urc 
added to the dibritul input, tlS shown in 
FiJ:,'llre 6. These circuits can affcct the 
tuning speed, so Lhey must he selected 
with that in mind. 

Bias-line noise also affects the residual 
fm of the DTO. To rcdllCCthiS, LC fillers 
may be added. us shown in Figure 7; 
but., in some cases, it is necessary to add 
n secondary reb'1l lawr on the bias input 

862 

12·BIT 
DIGITI< 
INPUT 

, I 
I 
I 

BUFFER 
OR 

LATCH 

I 

I I 
I PROM I 
I I 

OTOA 
CONVERTER 

TO 
OSCllLATOA 

:sTROBE (OPTIONAll 

Rgure 6. BuHers on dlgltat input. 

, TO " o--~ . ,. ~~--l PRIMARY '_~p--I SECONo.\RV I _ CRITICAL 
- ISV \J..L\LI T REGULATOR r REGULATOR r-'" VOLTAGE ---- ~ :::!:: POINTS 

Cr '---' 
TO ST',NDARD 

VOLTAGE 
POINTS 

~"X'=B 

Rgure 7. Bias Input filter/regulator circuitry. 

...... Q .. C1OR 
lW.t!) 
=,..,.()~ 

Figure 8. OTO used In a receiver system local osciltalor. 

figure 9. WJ-2854-22 2.6 to 5.2 GHl OTO. 
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to attenuate low-frequency noise. This 
has the disadvantage of reducing the 
voltage available for circuit operation, 
80 the secondary output is used only on 
the most sensitive bias points. Using 
digital-line buffering and bias-line fil
tering, fm levels under 100 kHz can be 
achieved. 

Residual fm in a system during vibra
tion causes parts inside the unit to 
move. In the oscillator, this causes 
movement of bond wires and other 
parts, which results in an increase in 
the residual fm of the uro. Careful 
design of the unit can minimize this 
effect. For example, the residual fm of a 
2.6-t0-5.2 GHz DTO exhibits an increase 
in fm from 100 kHz to 200 kHz, when 
subjected to 10 g's peak sine vibration 
from 10-t0-2000 Hz. 

TYPICAL DTO FOR A RECEIVER 
APPLICATION 

The block diagram of a DTO used in a 
receiver system is shown in Figure 8. 
The input to the uro is driven by a 
12-bit digital word to select the desired 
frequency. Internal to the DTO, a 
PROM is used to modify the digital 
address 80 it exactly matches the oscil
lator tuning characteristic. Using this 
technique, frequency accuracies of 
±5 MHz can be attained at room 
temperature, and ±10 MHz can be 
attained over the -540 to +85° centi
grade range. A picture of one of these 
oscillators covering the 2.6 to 5.2 GHz 
frequency range is shown in Figure 9, 
and the performance characteristics of 
this unit are summarized in Table I. 

Jammer Applications 
The digitally tuned oscillator used in a 
transmitter application is often con
figured with a modulation port, as 
shown in Figure 10. In the system, the 
digital lines are used to set the oscillator 
on the desired frequency, while the 
modulation port is used to modulate the 
oscillator for jamming purposes. As 
8uch, the bandwidth of the modulation 
port needs to be as wide as possible. 
1YPical bandwidths today are in excess 
of 20 MHz. A picture of one of these 
oscillators covering the 6-to-12 GHz 
frequency range is shown in Figure II, 
and the performance characteristics 
are 8wnmarized in Table n. 
The primary purpose of a jammer is to 
put out the maximum amount of 
radiated energy over the desired 
frequency range. In other words, the 
power-spectral density must be 
maximized. 

RF Characteristics' 2 Guaranteed 

Frequency Aange ••••••••••••••••••••••••••••• 2.6 to 5.2 GHz 
Power Output. Minimum (Jl and J2 Ports) •••••••••••••• +12 dBm 
Power Output Variation. Maximum (Jl and J2 Ports) •••••••• 5 dB 
Frequency Drift Over Temperature'. Maximum ••••••••••• 0.25 MHzJ"C 
Spurious Output SuPtlression 

Harmonic (nl.,l. Minimum _ •••••••••••••••••••••• -15 dB 
In-band. Non-harmonic, Minimum •••••••••••••••••• -70 dB 

Pushing Factor, Maximum •••••••••••••••••••••••• 1.5 MHzIV 
Pulling Figure (3:1 VSWR). Maximum ••••••••••••••••• 1.0 MHz 
Isolation Between 2 AF Output Ports (Jl and J2), Minimum •••• 15 dB 

Tuning Resolution ••••••••••••••••••••••••••••• 12-bit TTL Compatible 
Digital Tuning Range5 _ ••••••••••••••••••••••••• 0 to 4095 
Non-linearity4. Maximum ••••••••••••••• _ ••••••••• ±18 MHz 
Post Tuning Drift (2.5 ,.sec to 50 ,.sec). Maximum •••••••••• 1.8 MHz 
Post Tuning Drift. 100 msec to 2 minutes ••••••••••••••• 1.0 MHz 
Post Tuning Drift. 30 ,.sec to 100 msec •••••••••••••••• 1.0 MHz 
Input Capacitance, Maximum •••••••••••••••••••••• 150 pF 
LSB, Maximum •••••••••••••••••••••••••••••• 0.9 MHz 

Input Powet Requirements 

Oscillator Biase ••••••••••••••••••••••••••••••• +15 Volts@400 rnA. Maximum 
-15 Volts @ 350 mAo Maximum 
+5 Volts @ 300 mA. Maximum 

Heater Voltage' •••••••••••••••••••••••••••••• 28 Volts 
Heater Current at Tum-on •••••••••••••••••••••••• 4.0 Amps, Maximum 
Heater Current, Steady-state at -54°C ••••••••••••••••• 4.0 Amps, Maximum 

EnvIronmental SpeclftcaIiolIS 

Operating Temperature3 ••••••••••••••••••••••••• -54°C to 85°C 
Storage Temperature ••••••••••••••••••••••••••• -62"C to 95"C 

Mechanical Speclftcatlons 

Package Dimensions Excluding Connectors and Mounting 
Flanges (LxWxH) •••••••••••••••••••••••••••• 2.12 x 2.28 x 1.73 inches 

Voeght. Maximum ••••••••••••••••••••••••••••• 9.0 ounces 
AF Output Connector (both ports) ••••••••••••••••••• SMA Jack 
Tuning Input Connector ••••••••••••••••••••••••• Multi-pin connector (AFI Protected) 
Bias and Heater Connections •••••••••••••••••••••• Multi-pin connector (AFI Protected) 
W-J Outline Drawing Number ••••••••••••••••••••• • 33n58 

Notes-
1. The WJ.2854-22 is an If oscillatOr employing vataCIOtS, bipolar transiSlOls and fieIckIfed Ir.InsisIoIs as the acIiw 

elemen1S. 11 also contains !he following inlefface eIemen1s: isolation Bmplifoer (acti'<e isolaIof), VOltage regulator. 
proportiona!ly controlled intemaI heaI8f, DlA ~. PROM, and linearizer. 

2. Unless olhelwise noted, performance is specified lor operation inlO a nominal matc:hec:lload (VSWR :51.2:1) at 
IaboratOty ambienttemperalure. 

3. Temperature is measured on fhe oscillator mounting surface. 
4. The luning non-iinearily is the maximum doviation from linear luning between the specified tuning word extremes 

and includes the eIIec! of frequency drift over the operating temperaturo range. 
5. The digilaltuning range specifies \he maximum range required to tune from minimum to maximum frequency. 
6. Protective circuitry guards against damage due to overvoIIage (up to 10 percent) and transient _ voltages. 
7. The heater is a self-regulating, proportionally controlled unit, isolated from bias and signal grounds. 

Tabfe I. WJ-2854-22 digitally tuned oscillator. 

Figure 10. DTO for a Jammer application. 
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Several key specifications for the DTO 
affect system perfonnance, especially 
as they relate to powcr spectral density, 
i n clud i ng frequency accuracy, 
modulation·sensitivity variation, and 
modulation bandwidth, 

FREOUENCY ACCURACY 

Frequency accuracy for a OTO is 
defined as the maximum deviation 
from the ideal frequency at a given 
digital input, including Ole effects of 
frequency change over temperature. 
The better the frequency accuracy of 
the D'rO, the higher power density that 
cnn be achieved. because it is not 
necessary to modulate the oscillator 
over as broad Il frequency range to 
ensure that Lhe Sib'T1l1J to be jammed is 
covered. Using PROMs I1t the digital 
input to the 0'1'0, accuracies of 
±10MHzcan bcachievoo over the-54" 
to +85" centigrade range. Other tech· 
niques may be used U:l achieve better 
accuracies, including the useof synthe
s izer techniques and calibration 
routines. 

MODULATION SENSITIVITY 

The power spectral density is a lso 
affected by the variation in modulation 
sensitivity at the modulation port, as 
measured in MHzIV. Given a constant 
amplitude modultioll signal, if the 
modulation portisconnectOO directly to 
the varactor, as shown in Figure to, the 
deviation of the modulated signal and. 
therefore, the power density, will vnry 
directly with the variation in modula
tion sensitivity of the oscillator itself. 
'ntis variation is shown in Figure 12. 
As the output frequency of the oscil
lator increases, the modulation sensi
tivity decreases. Therefore, for a con
st.ant modulation siglllil, the deviation 
decreases and the power spcctraJ den
s ity over the deviated spectrum 
increases. '111is effect is undesirable in 
l"rnnsmirter applications and, there
fore, designs have been developed to 
correct iL 

The most stTaightforward technique is 
w I)lace a Jinearize r circuit between the 
oS<.i lJaU:lr and modul ation circuit, as 
shown in l"iJ"rure 13. 'I1tis reduces the 
variation in modula~ion sensitivity 
"cross the band, thereby making the 
power density and deviation more 
constant Overall variutions of less 
thun ±J 5% call be achieved using this 
lCChnique. The disadvantage of the 
technique is that drcuiu:; having band
widths greater than JO M Hz are very 
difficul t to achieve. 
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Figure 11 . WJ-2855-37 610 12 GHz DTO. 

" /"\ w 
~ 

~ POWER DENSITY LOWER 
DEVlAnON WIDER 

\ 

~ 
SINUSOIDAL MODULATED SIGNAL AT Fl 

--
r--"1 

'c '" ~ FREOUENCY 
POWER OENStTY HIGHEA 

~ DEVIATION Nt\RfIOwER 
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figure 12. Modulation sensitivity and modulated spectrum characterisllca 
01 the modulation port 01 a DTO. 

-
Figure 13_ DTO lor Jammer application wllh IInearizer to reduce variation 

In modulatJon senslllvtty. 
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1b achieve higher modu1ation band
widths, another technique has been 
developed which uses a variable-gain 
amplifier, as shown in Figure 14. The 
gain of the amplifier is controlled by a 
PROM and D-to-Aconverter as the unit 
is tuned across the operating frequency 
range. Using this technique, the vari
ation in modu1ation sensitivity and, 
therefore, variation in power density 
and deviation are less than ±5%. How
ever, this technique, has one basic 
problem. The gain of the amplifier is set 
at one frequency, 80 when modulating 
the oscillator over frequencies for which 
the modu1ation sensitivity of the oscil
lator itself varies, the power density 
and deviation will vary. This is 
especially evident when the deviations 
become wide, e.g. 100 to 500 MHz. In 
addition, a fast change in the modula
tion sensitivity of the oscillator will 
show up in the modu1ated spectnun, as 
illustrated in Figure 15. By controlling 
the overall variation in modulation 
sensitivity of the oscillator and align
ing out any fine-grai:n variations, this 
technique has proven to be superior to 
the linearizer technique. 

One other effect to be considered is 
centroid shift. Due to the nonlinear 
characteristics of the modulation sensi
tivity, the center of the modulated 
spectrum shifts, compared to the loca
tion of the unmodu1ated carrier. The 
shift necessitates that the system be 
designed to have slightly larger devia
tion to cover all threat frequencies. 'Ibis 
also results in lower power density 
than if the modu1ation sensitivity were 
constant, as illustrated in Figure 16. 
·Thisshiftcan be minimized by aligning 
the rf oscillator with minimum modu
lation sensitivity variation. The effect 
can be virtually eliminated if deviation 
infonnation can be input to the variable 
gain amp PROM. 

MODULATION BANDWIDTH 

The modu1ation bandwidth of a modu
lation port is defined as that modulation 
frequency at which the frequency 
deviation changes by ±(x)dB from its 
low-frequency values. Typically, (x) is 
specified in the range of 1 to 3 dB. 

1b achieve a certain power spectral 
density, it is necessary to modu1ate the 
oscillator over a broader deviation at 
low modu1ation frequencies to ensure 
the frequencies to be jammed are 
covered at higher modulation fre
quencies if the bandwidth decreases. 
This means that the overall power 
spectral density will be lower than if 
. the modu1ation bandwidth were flatter. 

RF CharacterIstk:s' 2 Guaranteed 

Frequency Range ••••••••••••••••••••••••••••• 6.0 to 12.0 GHz 
Power Output, Minimum (J1 Port) ••••••••••••••••••• +7.5 dBm 
Power Output variation. Maximum (Jl Port) ••••••••••••• 4.5 dB 
Power Output variation. Maximum (J2 Port) ••••••••••••• -20 to -10 dBm 
Frequency Drift Over Temperature3. Maximum ••••••••••• 40 MHz 
Spurious Output Suppression 

Hannonic (nl.,). Minimum ••••••••••••••••••••••• 23 dB 
Hannonic (nl.,l2)'. Minimum ••••••••••••••••••••• 23 dB 
In-band. Non-harmonic. Minimum •••••••••••••••••• 50 dB 

Pushing Factor. Maximum •••••••••••••••••••••••• 0.25 MHzIV 
Pulling Figure (2.0:1 VSWA). Maximum •••••••••••••••• 2 MHz 
Pulling Figure (Infinite VSWR). Maximum ••••••••••••••• 5 MHz 

'funlng Characterfstlcs 

Tuning Resolution ••••••••••••••••••••••••••••• 13-bit 
Digital Tuning Range& •••••••••••••••••••••••••• 545 to 7946 
Modulation Sensitivity Range. Maximum ••••••••••••••• 100 MHzIV 
Modulation Sensitivity Range. Minimum ••••••••••••••• 60 MHzIV 
Non-linearity5. Maximum ••••••••••••••••••••••••• ±10 MHz 
Post Tuning Drift (1.7 ,.sec to 1.0 msec). Maximum ••••••••• 5.0 MHz 
Post Tuning Drift. 1.0 msec to 1 minute. Maximum ••••••••• 3.0 MHz 
Modulation Bandwidth (400 MHz deviation)9. Minimum •••••• 8 MHz 
Nominal Step Size ••••••••••••••••••••••••••••• 1 MHz ±50% 

Input Power Requirement. 

Oscillator Bias7 ••••••••••••••••••••••••••••••• +15 VOIts@5OO rnA, MaxImum 
-15 VoIts@4OOrnA, Maximum 
+5.2 Volts @ 600 rnA, Maximum 
-5.2 Volts @ 100 rnA, MaxImum 

Heater Voltages •••••••••••••••••••••••••••• •• 115 Volts AC 
Heater Current at Tum-on •••••••••••••••••••••••• 1.5 Amps. Maximum 
Heater Current. Steady-state at -54°C ••••••••••••••••• 1.5 Amps. Maximum 

Environmental SpecHlcaUons 

Operating Temperalure3 ••••••••••••••••••••••••• -54°C to 85°C 
Storage Temperature ••••••••••••••••••••••••••• -54°C to 125°C 

MechanIcal Spec:Iflc:atIons 

Package Dimensions Excluding Connectors and Mounting 
Flanges (LxWxH) •••••••••••••••••••••••••••• 4.00 x 3.50 x 1.50 inches 

~Eghtl Maximum ••••••••••••••••••••••••••••• 20 ounces 
RF Output Connector ••••••••••••••••••••••••••• SMA Jack 
Tuning Input Connector ••••••••••••••••••••••••• Multi-pin connector (RFI Protected) 
Bias and Heater Connections •••••••••••••••••••••• Multi-pin connector (RFI Protected) 
w-J Outline Drawing Number •••••••••••••••••••••• 337758 

Notes: 
I. The WJ-285&37 is an II OSCiUalor employing Y8I8dOrs and bipolar 1nInSisIors as !he active e!emenlS. II also c:on1ains !he 

Iollowinq inIetIaI:e elemen1S: Isolation aritpIItier (acINe isoIalor). ~ regulator. propot1ionally c:on1toIIed inlemal 
hea!et. OIA convet!ef. PROM. and II SWiIch. 

2. Unless atheIwise noted. petIormanc:e is specifJeclfor operation into a nominal matche<l1oad (VSWR Sl2:11 allaboralory 
ambient temperature. 

3. Temperature is measured en IhII OSCillalof mounting surface. 
4. Tile output ol1he WJ-285&37 is taken from !he second harmonic of 1he oscillation lrequency. creating hannonically 

related (nlJ2) SjlUrious responses. . 
5. Tile tunmg non-linearity is the maximum deviation from linear tuning belWeen the specifJecltuning vottage exlremeS and 

Includes the eftecl offreqUertCY. drill owr 1he operating temperature range. 
6. Tile tuning voltage range specifies the maximum voltage range required to tune lrom minimum to maximum lrequency. 
7. PtoteclNe circuitry guards against damage due to CM!t'IOIlIIge (up to 10 peroenI) andtransienl r-. YOItages. 
6. The hea!et is a sell-regutaling. praportionally controlled unil, iSOlaled lrom bias and signal grounds. 
9. With 1he VCO tuning port modulaled sinu:soidally by a 51k1hm 1iOUtCII. 1he modulation banclwicI1h is delined as that 

modulaIicn frequency at wIIich !he lrequency deviation decreases 10 0.707 01 itS low lrequency value. 

MOOULATION 
INPUT 

Table It YU-2855-37 digitally tuned oscillator. 

Figure 14. DTO for Jammer application with a digitally controlled varlabfe.galn 
amplifier to reduce variation In modulation sensitivity • 

RF 
OUTPUT 
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The modulation bandwidth also varies 
as a function of the DTO operating 
frequency. This, too, affects the power 
spectral density as the unit is tuned 
across the operation frequency range, 
especially at higher modulating 
frequencies. 

Conclusion 
Digitally tuned oscillators provide EW 
systems with capabilities not pre
viously available. Frequency accu
racies comparable to YIG oscillators 
are now available with the tuning
speed advantages of a Yeo. In addi
tion, DTOs are capable of being modu
lated at rates above 20 MHz, with 
variations in deviation less then ±5% 
across the entire operating frequency 
range. Post-tuning drift and repeat
ability effects have been minimized to 
be in the range of 1 MHz. 

Overall system performance has been 
significantly improved through the use 
of modem DTO technology. Power 
spectral densities are now higher and 
more constant, and the set-on' 
accuracies have been enhanced. 
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figure 15. Modulation characteristics of digitally corrected modulation port of a DTO. 
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figure 16. Centroid shiH. 
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Modulati on Sensitivity : The reciprocal 
of the slope of the tuning voltage vs. 
frequency graph, as measured in 
MHzlV. 

Frequency Pu shing: The cha nge in 
opera ting frequency produced by a 
change in bias voltage ('1.'ithin the 
specified limits of bias voltage ior the 
Unit). 

Frequency Pulling: The to tal frequency 
excursion observed as a load of the 
specified VSWR varies over 360 elec
trical degrees, 

Post Tuning Drift 
Post tuning drift is the most difficult 
performance parameter to specify. 
Post tuning drift is defined as the maxi
mum frequency dev iation from the 
reference frequency in a given time 
window after a step change in fre
quency. The reference frequency is 
defined as .he frequency at the time 
when all transient tuning effects have 
subsided, typically 500 milliseconds. 
These effects include driver ringing 
and settling, thermaltransien\ drift. 
long-Ierm varac!Or charging mechanisms 
and repea tability due 10 diff erent 
tunIng du ty cycles and steps sizes. 

A typical post tuni ng drift specifi
cation would read 3 MHz maximum, 
from 300 nanoseconds to the refererlce 
frequency time. 

1~ '0.5 100.5 I MS 'OMS 

""' TYPICAL POST TUNING DRIFT 
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TECHNICAL DEFINITIONS 

Monotonicity: A unit is monotonic if 
V2I(2»V l (fl) forf2>f1 where 
f is frequency and V is vol tage. See 
Figure 12. 

I, 
Frequency 

figure 12 

f, 

Frequency Accuracy: The maximum 
devia tion from a straight line drawn 
between two predetermined po ints on 
a lUning voltage vs. frequency graph. 
produced by the combined effects o f 
tuning nonlinearity and frequency 
drifl with temperature. . 

Frequency Accuracy (OTO 's) 
Frequency accuracy is defined as the 
deviation in MHz from the programmed 
frequency and Includes the effects of 
ambient temperature var iation, pushing 
and pulling. Th is specification may be 
combined with POSt tuning drift to 
define overall system accuracy. 

Nonlinearity: The maximum deviation 
from a straight line drawn between two 
pr~determined points on a tuning 
voltage vs. frequenr.y graph, expressed 
as a percentage of the absolute 
freq uencY. 

Frequency Drift with Temperatura: The 
change in operat ing frequency produced 
by a change in opera ting temperature. 
The operating temperature is measured 
on the baseplate. 

Harmonic ReJection : The level of 
harmonically related Signals relalive to 
the desired output signal level, measured 
in dB . 

Power Output Variation: The extremes 
of output power (min. to max .) mea
sured over the entire frequency range as 
measured into a specified VSWR (all 
phases). Temperature effects Me not 
incl uded. 

FM Noise 
• Residual FM 

The peak -to-peak deviation of the 
output signal as observed on a spec
trum analyzer with a 1 kHz IF band
width at -3 dBc. This includes the 
effects of frequency pushing mo
dulat ion due to no ise injected on 
bias or digital lines. 

---l ~ Residual t I I F. 
3dB 

Note: Bias and tuning vo lt~ges are to 
be filtered to eliminate rip ple. 

f igure 11 

.. SSB Phase Noise 
The sideband noise level. a speci· 
fied distance from the center of 
the carrier. measured in Hz Rms or 
dB relative to the carrier in a 
specif ied measurement bandwidth. 

'~"'--
~ '0 .... , 

.",EEBlBEm , ~t<, 10 1oJi, ' 00 , II, 
fllEOUENC'I' OHsn 

PHASE NOISE 

Least Signifi cant Bit Size (DTO's) 
The total frequency change for a 
LSB change in the tuning word any 
where within the tuning range. 
Typical speciflcation minimum step 
size is 0 MHz (I.e., monotonic tuning) . 
The maximum step size is twice the 
nominal LSB size. 

Modulation Bandwidth 
Modulation 3 dB bandwidth is defined 
as the maximum rate at which a veo 
may be sinusoidally modulated from a 
50 ohm source before its frequency 
devia tion dec/eases to 0.707 of its low 
freq uency deviation. 
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CODvel'SioD Factol'S 

FREQUENCY BAND DESIGNATIONS 
PREVIOUS ,..--....,..----,r---T--~r__--........ --.;...,_--___.~-___, 
FREQUENCY I P l I S I c I X Ku K Ka DESIGNATIONS t-----t---I----,r-+--,--I--,--1---.L-.,.....-...L.--~ 

~~&~rJCY. C D ElF GIH K 
DESIGNATIONS 0~.5::---~1 O:---~~~~~O:--+-~"=-+-----....J..--------I . 2.0 3.0 4. 6.0 8.0 10.0 12.4 18.0 20.0 26.5 40.0 

FREQUENCY ·GHz 

JOINT ELECTRONICS TYPE DESIGNATION SYSTEM 
1.' Ltr.INSTALLATION 2nd L1r. EQUIPMENT 3rd L1r. PURPOSE 

A - Airborne A - Infrared A . Auxiliary 

B - Submarine B - Pigeon B - Bombing 

C - Air transportable C - Carrier C - Communications 

0 - Pilotless carrier 0 - Radiac 0 - Oir. finding/recon. 

F - Fixed E - Nupac E - Ejection/release 

G - Ground F - Photographic F - Fire control 

K - Amphibious G - Telegraph teletype H - Record-reproduce 

M - Ground, mobile I - Interphone M - Maintenance/test 

P - Pack or portable J - Electro-mechanical N - Navigation aids 

S - Surface craft K - Telemeterlng a - Special purposes 

T - Ground, transportable L - Countermeasure R - Receiving 

U - General utility M - Meterologlcal S - DetecVrange/bearing 

V - Ground, vehicular N - Sound in air T - TransmiHing 

W - Water. surface and P - Radar W - Control 
underwater a - Sonar X - Ident. and recognition 

R - Radio 

S - Special Types Example: AN/ALR-47 

T Telephone (wire) AN/ = Standard Prefix 

V Visible light A Airborne 

W Armament L = Countermeasure 

X Facsimile or TV R Receiving 

47 = Design Number 

870 
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Conversion Factors 

POWER RATIO (watts vs. dBm) 

• 

. " 

.~ 

.» 

- ,,-
'-- .00(11_ .00' _ .0 ' _ .' ..... ,-

CONVERSION OF RETURN LOSS TO EQUIVALENT VSWR 

dB VSWR d8 VSWR dB VSWR d8 VSWR d8 VSWR 

46 1.01 27 1.09 21.5 1.18 14 1.50 6 3.01 

40 1.02 26.4 1.10 20.7 1.20 13 1.58 5 3.57 

37 1.03 26 1.11 20 1.22 12 1.67 4 4.42 

34 1.04 25 1.12 19 1.25 11 1.78 3 5.85 

32 1.05 24 1.13 17.7 1.30 10 1.92 2 8.72 

30.4 1.06 23.5 1. 14 17 1.33 9 2.10 1 17.40 

29 1.07 23 1.15 16 1.38 8 2.32 .5 34.78 

28 1.08 22 1.17 15 1,43 7 2.61 0 ~ 
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Conversion Factors 

THE EFFECT OF VSWR ON TRANSMITTED POWER 

RETURN TRANS. VOLT. POWER POWER RETURN TRANS. VOLT. POWER POWER 
VSWR LOSS LOSS REFL. TRANS. REFL. VSWR LOSS LOSS REFL. TRANS. REFL. 

VSWR (dB) (dB) (dB) COEFF. (%) (%) VSWR (dB) (dB) (dB) COEFF. (0/0) (%) 

1.00 .0 oc .000 .00 100.0 .0 1.64 4.3 12.3 .263 .24 94.1 5.9 
1.01 .1 46.1 .000 .00 100.0 .0 1.66 4.4 12.1 .276 .25 93.8 6.2 
1.02 .2 40.1 .000 .01 100.0 .0 1.68 4.5 11.9 .289 .25 93.6 6.4 
1.03 .3 36.6 .001 .01 100.0 .0 1.70 4.6 11.7 .302 .26 93.3 6.7 
1.04 .3 34.2 .002 .02 100.0 .0 1.72 4.7 11.5 .315 .26 93.0 7.0 
1.05 .4 32.3 .003 .02 99.9 .1 1.74 4.8 11.4 .329 .27 92.7 7.3 
1.06 .5 30.7 .004 .03 99.9 .1 1.76 4.9 11.2 .342 .28 92.4 7.6 
1.07 .6 29.4 .005 .03 99.9 .1 1.78 5.0 11.0 .356 .28 92.1 7.9 
1.08 .7 28.3 .006 .04 99.9 .1 1.80 5.1 10.9 .370 .29 91.8 8.2 
1.09 .7 27.3 .008 .04 99.8 .2 1.82 5.2 10.7 .384 .29 91.5 8.5 
1.10 .8 26.4 .010 .05 99.8 .2 1.84 5.3 10.6 .398 .30 91.3 8.7 
1.11 .9 25.7 .012 .05 99.7 .3 1.86 5.4 10.4 .412 .30 91.0 9.0 
1.12 1.0 24.9 .014 .06 99.7 .3 1.88 5.5 10.3 .426 .31 90.7 9.3 
1.13 1.1 24.3 .016 .06 99.6 .4 1.90 5.6 10.2 .440 .31 90.4 9.6 
1.14 1.1 23.7 .019 .07 99.6 .4 1.92 5.7 10.0 .454 .32 90.1 9.9 
1.15 1.2 23.1 .021 .07 99.5 .5 1.94 5.8 9.9 .468 .32 89.8 10.2 
1.16 1.3 22.6 .024 .07 99.5 .5 1.96 5.8 9.8 .483 .32 89.5 10.5 
1.17 1.4 22.1 .027 .08 99.4 .6 1.98 5.9 9.7 .497 .33 89.2 10.8 
1.18 1.4 21.7 .030 .08 99.3 .7 2.00 6.0 9.5 .512 .33 88.9 11.1 
1.19 1.5 21.2 .033 .09 99.2 .8 2.50 8.0 7.4 .881 .43 81.6 18.4 
1.20 1.6 20.8 .036 .09 99.2 .8 3.00 9.5 6.0 1.249 .50 75.0 25.0 
1.21 1.7 20.4 .039 .10 99.1 .9 3.50 10.9 5.1 1.603 .56 69.1 30.9 
1.22 1.7 20.1 .043 .10 99.0 1.0 4.00 12.0 4.4 1.938 .60 64.0 36.0 
1.23 1.8 19.7 .046 .10 98.9 1.1 4.50 13.1 3.9 2.255 .64 59.5 40.5 
1.24 1.9 19.4 .050 .11 98.9 1.1 5.00 14.0 3.5 2.553 .67 55.6 44.4 
1.25 1.9 19.1 .054 .11 98.8 1.2 5.50 14.8 3.2 2.834 .69 52.1 47.9 
1.26 2.0 18.8 .058 .12 98.7 1.3 6.00 15.6 2.9 3.100 .71 49.0 51.0 
1.27 2.1 18.5 .062 .12 98.6 1.4 6.50 16.3 2.7 3.351 .73 46.2 53.8 
1.28 2.1 18.2 .066 .12 98.5 1.5 7.00 16.9 2.5 3.590 .75 43.7 56.2 
1.29 2.2 17.9 .070 .13 98.4 1.6 7.50 17.5 2.3 3.817 .76 41.5 58.5 
1.30 2.3 17.7 .075 .13 98.3 1.7 8.00 18.1 2.2 4.033 .78 39.5 60.5 
1.32 2.4 17.2 .083 .14 98.1 1.9 8.50 18.6 2.1 4.240 .79 37.7 62.3 
1.34 2.5 16.8 .093 .15 97.9 2.1 9.00 19.1 1.9 4.437 .80 36.0 64.0 
1.36 2.7 16.3 .102 .15 97.7 2.3 9.50 19.6 1.8 4.626 .81 34.5 65.5 
1.38 2.8 15.9 .112 .16 97.5 2.5 10.00 20.0 1.7 4.807 .82 33.1 66.9 
1.40 2.9 15.6 .122 .17 97.2 2.8 11.00 20.8 1.6 5.149 .83 30.6 69.4 
1.42 3.0 15.2 .133 .17 97.0 3.0 12.00 21.6 1.5 5.466 .85 28.4 71.6 
1.44 3.2 14.9 .144 .18 96.7 3.3 13.00 22.3 1.3 5.762 .86 26.5 73.5 
1.46 3.3 14.6 .155 .19 96.5 3.5 14.00 22.9 1.2 6.040 .87 24.9 75.1 
1.48 3.4 14.3 .166 .19 96.3 3.7 15.00 23.5 1.2 6.301 .88 23.4 76.6 
1.50 3.5 14.0 .177 .20 96.0 4.0 16.00 24.1 1.1 6.547 .88 22.1 77.9 
1.52 3.6 13.7 .189 .21 95.7 4.3 17.00 24.6 1.0 6.780 .89 21.0 79.0 
1.54 3.8 13.4 .201 .21 95.5 4.5 18.00 25.1 1.0 7.002 .89 19.9 80.1 
1.56 3.9 13.2 .213 .22 95.2 4.8 19.00 25.6 .9 7.212 .90 19.0 81.0 
1.58 4.0 13.0 .225 .22 94.9 5.1 20.00 26.0 .9 7.413 .90 18.1 81.9 
1.60 4.1 12.7 .238 .23 94.7 5.3 25.00 28.0 .7 8.299 .92 14.8 85.2 
1.62 4.2 12.5 .250 .24 94.4 5.6 30.00 29.5 .6 9.035 .94 12.5 87.5 
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Conversion Factors 

Conversion of Voltage and Power Ratios to dB 

The equation 

E P 
dB = 20 log ---.! = 10 log ---.!. 

Ez Pz 

is frequently used to detennine the effects of com
ponent and system inter-connections. This nomo
graph presents the equation in graphical fonn. 

Effect of Attenuating Pads on VSWR 

In an electrically "long" transmission line that is not 
terminated in its characteristic impedance, the VSWR, 
S, is defined as 

S = Em"" = .!2....e. 
Emln I - P 

where E is the voltage measured along the line, 
and p is the termination voltage renection coeffi
cient. Insenion of an attenuator having the same 
characteristic impedance as that of the line will 
diminish both the incident wave to the load and 
the renecled wave returning to the input source, 
causing the VSWR at the input side to be dimi
nished, as expressed by the equation 

VOLTAGE,CURRENT, 
OR POWER RATIO 

1.0 1.5 2 25 3$445~ 678910 I I I I \1 !II 'I " II I" III" "IIII~II!I I , I I 1/ "1\ 

INPUTVSWR 
1.02 1.06 1.10 1.3 IS L7 1.9 3.0 5.0 CD 

I 1\1 I' III I I I 1111111'1'1111111111 II II~I 
1.04 \ 1.08 1.2 1.4 1.6 l8 2.0 4.0 IQO 

~ ~ ~ ~ ~\~ 8 6 4 2 0 

I. I I I I' II II}( 1,'1' II I' I PAD ATTENUATION (dBI 

\ 

CD 50 30 19 1.7 \1.5 1.3 

1;1I111111I11~llllllltJ II II I 
IQO 4.0 2.0 1.6 1.4 1.2 1.08 1.04 

LOAD VSWR 

where subscripts I and 2 refer to the input and load sides 
of the pad, respectively, and a is the pad attenuation in 
nepers. Determination of the attenuation required to re
duce the VSWR to a desired value is facilitated by means 
of this nomograph. 

:ffect of Impedance Mismatch on VSWR and Transmitted Power Loss 

0 001 005 QI Q2 Q3 Q4 Q5 Q7 10 L5 

I I 
I I I I I I I I I I 

ck I d.4 
, 

0 0.1 0.3 0.5 

I I I 
I I I I 

I I I I , I I I I I I I I 
1.0 1.1 1.2 1.3 1.4 1.51.6 IS 2.0 2.2 2.6 3.0 3.5 

It is orten necessary to detennine the power-mismatch loss 
that results when the load impedance is not matched to the 
line, which can be expressed as 

P 
mismatch loss (dB) = 10 log ; 

2.0 3 4 5 678910 20 MlSMAltH , , I LOSS (dBI I I I III I 
d6 I O~ I 

Q7 Q8 1.0 REFL£CTION 
COEFFICIENT I 

4 

I 
III 

I 
I I I I I I I I I 

5 6 7 89 12152030 IOOIU VSWR. 

I (S + 1)2 = IOlog = IOlog I-pz 4S 

where P = power delivered to the load, and Pm = power 
that would be delivered if the impedances were matched 
for maximum power transfer. These relationships are shown 
graphically in this nomograph. 

A7::! 
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Conversion Factors 

DECIBELS - VOLTS - WATfS 
CONVERSION TABLE 

50-OHM SYSTEM TERMINATED 

dBm V Po dUm V Po dUm mV Po dUm p.V Po 

+53 100.0 200W 
+50 70.7 100W 0 .225 1.0 mW -49 0.80 -97 3.2 
+49 64.0 80W -1 .200 .80mW -50 0.71 .01 p.W -98 2.9 
+48 58.0 64W -2 .180 .64 mW -51 0.64 -99 2.51 
+47 50.0 50W -3 .160 .50 mW -52 0.57 -100 2.25 .1 pW 
+46 44.5 40W -4 .141 .40 mW -53 0.50 -101 2.0 
+45 40.0 32W -5 .125 .32mW -54 0.45 -102 1.8 
+44 32.5 25W -6 .115 .25 mW -55 0.40 -103 1.6 
+43 32.0 20W -7 .100 .20mW -56 0.351 -104 1.41 
+42 28.0 16W -8 .090 .16 mW -57 0.32 -105 1.27 
+41 26.2 12.5W -9 .080 .125mW -58 0.286 -106 1.18 
+40 22.5 lOW -10 .071 .10mW -59 0.251 
+39 20.0 8W -11 .064 -60 0.225 .001 p.W dBm nV 
+38 18.0 6.4W -12 .058 -61 0.200 -107 1000 
+37 16.0 5W -13 .050 -62 0.180 -108 900 
+36 14.1 4W -14 .045 -63 0.160 -109 800 
+35 12.5 3.2W -15 .040 -64 0.141 -110 710 .01 pW 
+34 11.5 2.5W -16 .0355 -111 640 
+33 10.0 2W dBm p.V -112 580 
+32 9.0 1.6W dBm mV -65 128 -113 500 
+31 8.0 1.25W -17 31.5 -66 115 -114 450 
+30 7.10 1.0W -18 28.5 -67 100 -115 400 
+29 6.40 800mW -19 25.1 -68 90 -116 355 
+28 5.80 640mW -20 22.5 .01 mW -69 80 -117 825 
+27 5.00 500 mW -21 20.0 -70 71 .1 nW -118 285 
+26 4.45 400 mW -22 17.9 -71 65 -119 251 
+25 4.00 320 mW -23 15.9 -72 58 -120 225 .001 pW 
+24 3.55 250mW -24 14.1 -73 50 -121 200 
+23 3.20 200 mW -25 12.8 -74 45 -122 180 
+22 2.80 160 mW -26 11.5 -75 40 -123 160 
+21 2.52 125 mW -27 10.0 -76 35 -124 141 
+20 2.25 100 mW -28 8.9 -n 32 -125 128 
+19 2.00 80mW -29 8.0 -78 29 -126 117 
+18 1.80 64 mW -30 7.1 .001 mW -79 25 -127 100 
+17 1.60 50mW -31 6.25 -80 22.5 .01 nW -128 90 
+16 1.41 40 mW -32 5.8 -81 20.0 -129 80 .1 fW 
+15 1.25 32 mW -33 5.0 -82 18.0 -130 71 
+14 1.15 25 mW -34 4.5 -83 16.0 -131 61 
+13 1.00 20 mW -35 4.0 -84 11.1 -132 58 
+12 .90 16 mW -36 3.5 -85 12.9 -133 50 
+11 .80 12.5mW -37 3.2 -86 11.5 -134 45 
+10 .71 ~p rrtW -38 • 2.85 -87 10.0 -135 40 
+9 .64 8 J1}'N -39 • 2.5 -88 9.0, -136 35 
+8 .58 6.4mW -40 ' 2.25 .1·p.W- -89 8.0 -137 33 
+7 .500 5mW -41 2.0 -90 7.1 .001 nW -138 29 
+6 .445 4 mW -42 1.8 -91 6.1 -139 25 
+5 .400 3.2mW -43 1.6 -92 5.75 -140 23 .01 fW 
+4 .355 2.5mW -44 1.4 -93 5.0 
+3 .320 2.0mW -45 1.25 -94 4.5 
+2 .280 1.6 mW -46 1.18 -95 4.0 
+1 .252 1.25mW -47 1.00 -96 3.51 

-48 0.90 
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Watkins-Johnson Devices Sales Offices 

United States 

SALES OFFICES 

""'O<H. flOR!DA au, ... """"""""" Wa""""""",, Wa_ 
Wa_ 
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1i (714)634-181' Suote 1250 """"'-i\o 20878·1794 Surte 10 

Wa.." ......... A",,.., ""'" Telephone: ( 1) 948-7550 Smmovm 11787 

44O~V~ 
T~ (404) J58-9907 Telephone: (516) 724-0952 

Sco!Is ~ 081 """ TeIeptme: .108) 438·2100 ",,,,,,,,.-
:m3lBJ Freeway 

SolIe 215 
OllllaS 75234 
TOIeI)l1One (214)247·1761 

International 
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O~FEDEfIA1. 

OF 

W1tkns-JohnsCIn lIaliana SPA. Wltkins.Jomsal Warktos.Johnson 
PIazza G MarCClfl/25 _Road Boschslr.l0 
00144 Aoma·EUR Oakley Green 8039 Puchhein 
T~5924554 Wfldsa. ~e Sl4 4LJ-t Telephone: 0B9 602087/68 

5912515 TeIepOOlO! WJS3l 869241 Telex: 529 401 
Teec612278 relex:8476 Cable WJDBM·MUENCHEN 
Cable: WJ ROM I Gable: VI.JlIKIN·WlNDSOR Telelax: 069 803044 

Toofax: 3597038 
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WA11(I"'S -JOHNSON 

IN::Itklns-Johnson Company 
3333 HlltvIew Avenue 
Polo Alto_ CalifOfnla Q4304-1204 

," 1968.~~ 

f'M!OO In U SAl!':»' 1038 
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