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INTRODUCTION
Watkins-Johnson Company was lormed in December.
1957 to engage m research, developmani and
praduction of advanced eleciron devices-and &
alecironic systems. Now employing more han 2,008
people, lhe Company is a diversified elecironics,
with manulactunng facilities in the LL5, and mtﬁ;ss.
Stewart Division. located in Scolts Valley, livaSRiles
north of Santa Cruz, Calilomia, is the site of S
Watkins-Johnson's vollage controlled oscillator (VCO)
design and manulacturing actvity, Mamntained herg s a
continuing R&D effort. incorporating inngative
designs by Ihe Company's lechnical s@@f and
guidance provided by the Division's Nistomers
worldwide. The application of the |gest engineering
techniqles to W-~J's state-of-the-ad product ine
ensures reliability, durability angQPontinued cuslomer

satisfaction §Q
APPLICATIONS >
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VCO'sareemployed ina u\iﬁa vanety ot applications in
bath military and com ial markets. In the
commearcial field, th-ag\ used as replacemants for
backward-wave osciQlors in sweeper designs, as
sources in requendy synihesizers and as wideo up-
and downconverters lor high-data-rale FM
commumication systems. In the military markel, VCO's
may be used as local oscillators (L.O:'s) and
transrutlars ar applicalions, as nolse sources lor
aclive | rs.and as L.Os lor superhetarodyne
receiversdn general, they are used wherever a
widebad oscillator characterized by fast tuning, high
powepPutput, small size and light weight is needed

(2]
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Pstomers find thal specilying Watkins-Johnson
JCO's 15 advantageous lor several reasons. First, W-J
*bunus its own lernite isolalors, propartionally controlied
heaters and high-speed lingarizers. This means cost
savings because 1he inlncale interface of these
components is done by Wil Second, in-house
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& labrication of these parls eliminates delivery problems
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lingar culpul inmany moderm systems demands that an
aptional ineanzer circuit be available. W-J's inearizaers
are discussed on the inside back cover.

HIGH-SPEED MODULATION PORT A .
high-modulation port SMA jack can be supplied asa O
linearizer bypass. Typically. this port is capable of 09
providing an rl outpul spectrum of 200 MHz &
peak-lo-peak deviation at modulation bandwidihs _¢
ranging from 25 kHz 1o 10 MHz. Typical input
impedances are 50 to 100 ohms. Wilh this modug§on
port, the inear modulation bandwidth is limited I@c 1o

10 kHz 'Q

MICROWAVE ISOLATORS W-J VCO's c
maunted wilh integral isolators. Typically:¥0 dB

[solatars will be supplied for mproved giormance..
Other levels of isolation will be suppliedNpon request.
Frequency pulling due lo mismalch is reduced

by approximately a factor of ten for gach isolator
jungtion,

MICROWAVE FILTERS Tor 2 harmonic contant,
W-J VCO's can be manutactu@d with filters tailored 1o
specific customer reqmru{ﬁl[s

OTHER OPTIONS Olhué?apl'rons such as
amplifier/oscillator cun@hatmns, switches between
two oscillalors and plers which allow the user lo
sample Ihe lundam@ilal frequency may also be
specilied Gmsmm factory or ihe W-J Figld Salas
Office in your areg tor. details.

>
speciaLs O
Minar rncdlh\sallons-smh as shifts in frequency range
and the Zation of performance over narrawer
frequency or temperalure ranges can be easily
accomplished. Because of the expenance gamared
through many years ol delivering custom VCO's, many
cusfmers lind W-J's technical consulting and custom
ng-n leam 1o be a very real assel in ordering the
égemse VCO for the job.
& Walkins-Johnson VCO Applications Enginearing or

since outside suppliers are nat involved OQ any W-J Field Sales Office will expedite special VCO
HEATERS  Temperature extremes encountered by~ @ MWNeS:
loday's sophisticated military electronic systems ;OQ MILITARIZED VERSIONS

necessitate some provision for lemperature control, ¢f
Watkins-Johnson Company has developed a umq@
hybrid heater capable of containing critical >
components wilhin a narrow temperature excursiSn.
Please refer lolhe inside back cover for a discusgign of
the W-J heater modle: é‘

LINEARIZERS The required equipment for extramely

W-J militanzed VCO's are designed to operate without
perlormance degradation in typical military
enviranments-such as those defined by MIL-E-5400,
MIL-E-16400 and MIL-T-21200. Details regarding
specilic methods and conditions are avallable from
VOO Apphcations Engineenng and the W-J Field Sales
Offices. =




APPLICATION

Tha W.J-2830 saries of vollage-controlled oscillators s
designed 10 mee! the anvironmental ragquiremants
encounlered in both space and military applicaticns.
The varactor-tuned oscillator can be used in
superhelarodyna recervers, frequency aglle ragar
systems, frequency synthesizers, radar corma=iors,
radar simulators, and jammers.

DESCRIPTION OF UNITS

To meet the stability requirements typically found in
these applications, all WJ-2830 seriss oscillators
contain a proportionally controlled neatar, a voltage
regulator, and anisolator, In the frajuency range of 1.0
1o 4.0 GHz, the osclilators are fundamental sources,
while inthe 4 to 12 GHz rang= the units employ a
doubling f circui.

HEATER All of the comuanants of the oscillator
assembly are mounted v a temperature-controlled
heater plate. The temgarature of this plate is
maintained by hybnd, proportionally controlled heater
madules. Thesa hesters were developed by

Militarized Transistor Oscillators

Watkins-Johnson and are able to mainiain a preset
temparature within 10°C. The heaters have been lested
and screened to the requirements of MIL STD 883.

REGLILATOR The regulators found in all WJ-2830
senes osclifators are monolithic integrated circuits.
Thair function is o provide a stable reference for the
osclilator in an environment of changing external
valtagas, lemperaiures, and time.

ISOLATOR  Most WJ-2830 oscillaiors contain o
minimum of 40 dB isolation, This improves ths
perdomance of the frequency pulling into varying
mismatches

OPTIONS

» LINEARIZERS

» MULTISTAGE ISOLATORS

» FILTERS

s AMPLIFIERIOSCILLATOR COMBINATIONS
s SWITCHES

e HI-REL VERSIONS

» 15 Vdc BIAS

Genaral outline drawing for militarized,
non-linearized vollage-controfled osciliator,
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General outline drawing for milijanzed,
linearized voltage-coninolied oscillator.




Watkins-Johnson Company VCO's
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WJ-2830 SERIES -Q
2
Heater Current Tu!ﬁ Freq. Freq.
Fraquency Output Steady Modulation Residusl  Pulling  Freq.  Drift
Rangs Power Tum On State? Bandwidth  FM 21 VSWR Pushing wiTemp Size? Walgit
(GHz)  (mW) Input Power'  (Amps) (Amps) (Vi)  (MHz) (kHzpk-pk) (MHz)  (MHZ'V) (MHz) kn*ﬂlﬂmhnl(ﬂ:h
W.i-2832-35 1020 50 =20+05Vdc@ 32 250l-80 10 5 18 =1 6 5.06x350x200 &4
250mA,
WU-283335 2040 50 =20=05Vdc®@® 32 25 Ow-80 20 10 4 2 12 usxasoxz(g\za
300mA
WJ-2834-35 40-80 20 =+20=05Vdc@ 32 @)2.5 Oto—-60 20 15 4 4 a0 aatxzw::@'.s 16
300mA
WJ-2835-35 8.0-11.0 20 +20=0.5Vde & 2(\ 15 Ow-40 20 20 4 +5 35 258:(2%!1?5 12
180mA
WJ-2835-26 80120 5 =20=05Vdc@ ‘%1 15 Oto-B0 20 20 4 =5 35 285:&'9:::1?5 12
150mA S K
< N
All the nbove units have the following : L
Harmanic Rajection (n=1/2, 342, 2)* ., ..QA\ ........ ... 20d8 Tuning Input Connector. .. ........... ~Q . SMA Jack
In-Band, Nm—HanmmcHahaHm...._@ ........ v B0 dB Bias and Heater Connectors .. ... Wlummmﬂsrmm
HeaterVoltage . ................., S S, +28=2 Vde Operaling Temperatume . ... .. ... ..........ocuuis =55 10 +71°C
AF Output Connector ... ....... .\s@ ..... ......SMA Jack  Storage Temperature .. .. ., gy ~B21D+100°C
\ K
O 3 &
S S
<
WJ-2830 SERIES LINEARIZED S
Output Steady  Realdusl  Pulling i
Freq, mnéo) Power Tum On  State? FM 21 VSWR m Stze® Weight
| (GHz} - (mW) Input Powar (Amps)  (Amps) (kHzpk-pk) (MHz) LxWxH (inches) (ounces)
WJ-2832-36  1.0-80 B0 =20:06Vde@ 4.2 30 a0 6.7 =1 506x350x200 40
) 300mA max NI
W.J-2833-36 &0—40 50 =20+0.5 Ve @ 42 ] 50 g =2 4252350200 34
350mA S
WJ-2834.36 &nuac- 0  +20:05Véc@ 42 a0 50 N £4 331x280x196 18
$ 350mA 8
WJ-EG:S&GE(O,\ B.0-11.0 20 =20=0.5 Vde @ 32 25 50 < 4 +5 331=x280x1.75 16
] 200mA
WJ-EEB5§ 80120 5 +=20+0.5 Vdc @ 3.2 o5 50 4 =5 33x280x1.75 16
o 200mA s
\, o
%\hwmhmmbmmm .
c Rajection (nm 172, 32, 80 .. ..ol 20 dB Linearize: Pl i e .. =522 Ve @ S0mA
Noen-Hamanic Rejection . . PP _ <V ] Hagter YoRage . ... .............ooeicniuniinie. .. +28+2 Ve
Tnnhg MNOMLIMBAMY . .. oo i +=1% RF Cannecior .. ... . L P SMA Jack
Modulation bandwidth (small signal, Al=20MHz) .. ... 500 KHz Tuning npul Connecisr . ... ... ... ieeinnenn SMA Jack
Madutation bandwidth (lull band) .... .. ........dcto 100 KMz t Heater Connectors . .. F!Flprnmcmdsnldgrlannmals
Input Impedance ............ R C I O il |, 1y | NG TemMPOraiune ... .....cccivernnranas ~55° tp + 71°C
Tunll'ﬂanl:nqeﬁunge mrervann e niyanssas B0 +HOVEG “Storage Temperature ..o —B2 1o 100°C
2]
s
Notes: 1. Protactive eirculry guards against damage due fo over- & 3. Nominal dimensions shown exclude mounting flanges
('-- voltage (up to 10 percent) and against {rangien! rave and connecton.
voltages, g 4. WJ-2834 and 2835 oscilators ame doubling sources,
2. Steady state current al —55°C mounting plate ramp@ tharetore axhibiting n=1/2 and n=32 hamonics,

tura,



APPLICATIONS

Valtage-controlled bulk-sffect oscillators may be used
in military or commercial applications as described
aarlier. These oscillators are extremaly usaful in
apphcations where smail size and hght waight aw
critical. The standard oscillator with isolator, heaier,
and requlator oocupies less than The cublcinches and
welghs 9 ounces

DESCRIPTION OF UNITS

The basic RF circult for the bulk-effect oacillator is a
lundamental series-tuned resonant cizuil. The
oscillator is integrated with an isolatar 1o maintain a
fixed load impedance at the oscillator output, Avoltage
regulator is incorporated in the waandard design fo
provide the aptimum voltage tc ine GaAs device as a
lunction of temperature, tima, and varying vollages. A
haealer is also par of the stzndard package.

HEATER All of the corponents of the oscillalor
assembly ara mounted 1o a lemperature-controlled
heater plate. The teraperature of this plate is
maintained by hybrid, proporionally controlled heatar
modules: These heatars wera developed by
Watkmns-Johngon and are able 1o maintain a preset
temperature within 10°C. The heaters have been
tested and scieenad to the requirements of MIL STD
883,

REGULALTOR The regulators found In all WJ-2880
series oscillators are monalithic integrated cirouits
Thel: function is to provide a stable reference for the
ozwiilator in an environment of changing extemal
viflages. lemperatlures, and time.

ISOLATOR  All WJ-2B60 osclllalors contain integral
Isolators to minimize frequancy and power pulling in
varying load mismatches.

Militarized GaAs Oscillators

BULK-EFFECT VS. TRANSISTOR OSCILLATORS
From approximately 8 to 12 GHz, Il is possible 1o use
eithar a transistor or bulk-effect oscillator. How, then,
does the user choose which devica is bes! for his
application? Transistor ascillalors exhibil less overall
as well as fine graln modulation-sensitivity variation,
together with improved: post-tuning drift
characteristics. Bulk-affect oscillators operate from &
single active element and are fundamental devices, As
such, they are less costly and smaller in size thes the
fransistor devices,

OPTIONS

LINEARIZERS
« MULTISTAGE ISOLATORS
» FILTERS
L
»

SWITCHES
HI-REL VERSIONS
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Gane outline drawing Tor miltanzed
Gahs oscillator
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Ganeral guthne drawing for militarzed
Gads osciliator with linoarizer



Watkins-Johnson Company VCO's

Mates: 1. Protective circuitry guards against damage dus (o overval
tage (up to 10 percent) and against transient reverse vol
tages

Freq.
(2] Pulling Frequency
LS 1.5:1 VEWR Drift wiTomp.
(mw) o (MHz) (MHz)
WJ-2860-4 75105 20 60 40 25 S
WJ-2860-10 8.0-10.0 20N 80 40 25 §
WJ-2860-11 10.0-12.4 xR 80 50 a2 o
WU-ZEB3-5 12.0-150 -] 100 &0 40 I
WJ-2863-8 15.0-18.0 10 100 72 50 @
All of the above units have Ihe lollowing additional specifications Heater Current Tum On ... e e e gﬁh
Second Harmonic Relection ..., ...ocovee Oy oor, 2008 Steady State at — ZBSC.. i 52 A
In-band Non-Hamnenic Rejectlon . ... ...........O.......80dB  AF Qutput Conneclar ack
Modulation Bandwidth. ... ... ... ... Q’..dcmmMHz Tuning Input Connector jack
Tuning Voltage I'-‘hnge Freiiinann &0 0w -60Vde  Bias and Heatar Connectors HFiam[ec'wd terminals
Input Power® ... ... +15-ﬂ5\rms@6c@ 700 mA, max,  Size LxWxH (inches . ................. 2.86x1.34
Thrashold Current ... .............. § C1,000 mA, max.  Weight (DUnees) . oo q,. .......... 9
Fraquency Pushing .......... ; Qfg vove.. =5 MHZV  Operating Temperature ... oo, .\\ o +71°C
Heater Violtage - ........-....... § ... 428 £2Vdc  Storage Temperature ... . rEE e ..gﬂm+1m
~ S
WJ-2860 SERIES with Mo-(ﬁgoltullhr a
NI Output Residunl Fraquency Drifi
éb Freq. Range Pawer F.M. wiTemp.
N\ {GHz) (e} (KHz, pk-pk) o) Mz}
WIZEE0-18 L BO-10.0 20 80 4 25
WU-2860-20 5 10.0-12.4 20 80 N 32
< D
WJ-2863-21 12.0:15.0 20 0 5 40
WJ-2863-22 15.0-18.0 10 00 v 50
All the sbove units have the fallowing additional specitications: o)o
Secand Harmonic REBEEON ... ooovoee ... 2008 Healer CUMERLTUM O ... S5 oieeesesnaeeaensemnnees 32A
e S 60 dB mwﬁl e T e PR
Fraq. Pulling (Z:208WR) . .....ociiiiiiieeaiiinnnazans 4 MHz  RF output connector . <’o' .......... e o SMA jack
Modulation BagGwidih . ... deto 20 MHz  Tuning Cannastor ...« . SMA jack
Tuning Vclta@‘ﬂanga ..................... Ot -60 Vde  Bias and Haeater s . ... .. AFl protected solder terminals
Input Power® ciieiiee..+1SVDC 05 ® TOO mA max.  Size LxWxH finchedf ... . oo L2 TTw2.25%1.34
Thresnord@rmm. e irieeas e, 1,000 MA, max,  Weight {ounces) .\ T T L T [ (gl
Freq PUSAING -\ eeene oo ereane e +SMHZV  Operating Temparture . ......................—55 1o +71°C
Healeg?unage .................................. +28 22 Vde  Storage Tempéafiure ... ........o.ooo.o.o —62* to +100°C
wﬁs&osmss LINEARIZED with two-stage isolator
} Frequency Output Besid | Fivevens 100 KHE
N Range Power |n;;m.u&e}}"!mﬁE ...... . .+15+05Vd:@ammn Ex
§ (GHE) (mw) e} -15 =0.5Vde @ 100 mA, max
& WI-Zee0-12 8.0-10.0 20 @ ~75 =2,0 Vdc @ 50 mA, max
W.-2860-13 10.0-12.4 20 Tuiig Volage RANGE - .., .. oeerrrene e Oto +10 Vde
W.J-2B63-11 12.0-15.0 20 Frzq. Pushing . i ieeasaiadinie s B MHEV
W.-2863-12 15.0-18.0 10 rashold f.:u:rml (+15\r Sunﬂy) ............ 1,000 mA, max.
D P P e T 428 =2 Vdc
All the sbove units have the following sdditionsl specifications: ‘Ql-tamrcumnumon . R
Sacond Hamnonic Rejestion ... ... ................. 20 Eueausrma:em ES'C v o S
In-band MNor-Harmonic Rejaction . .....ooioiieiii.., B0 Tuning Input Connaclor . e e ee s SMA jack
Freq. Pulling (21 VEWR) ....__.... B 43Hz  AF Output Cannector ... . SMA jack
Tuning Non-Linearity ................o.... e §vﬂ% Bias and Heater Connectors . .. HFIp:macmsnmrteﬂmm
Modulation Bandwidih S Size LxWxH (iInchesl . ..oooviviiiiien.s 2.88x2.80%1.75
(Small signal, At=20 MH2)........................ ,%um IR IR Lt o L P e e e 16
Modulation Bandwidth (full l:md; ......... dc 16100 kHz  Operating Temperalure ... ~55 10 +71°C
Input Impedance ... .... I —— 10K ohm  Storage Temperature .., .........ooovnenn o -82%10 + 10(PC

2 Nominal dimensions shown exclude mounting fianges and
canneclors.




VCUO's for General Applications

APPLICATIONS

The application and utilization of the standard line of
voltage-controlled oscillators is wide and divarsified.

W-J'ssolid state VCO's are ideal for applicalions whave
small size, low input requirements and high reliatility
are essential. Currently available in frequancy ranges

from 195 MHz to more than 10 GHz, these devices find
application in commercial sweepars and breadboard
designs as well as laboratory signal sources.

DESCRIPTION OF UNITS

VCO's operating in the 250 MHz 1o 2 GHz range
typically provide lundamantal microtvave powerol 100
mW minimum. From 2 (o4 GHz, the 'undameanta autput
power may be selected from & mnge of valuas up 1o

Up 10 50 mW of powar is provided by a VCO inthe 4
GHz to B GHz range: For these devices, mulliple
transistons in a push-push cenfigurabon provide output
power at the sacond harmonic of the fundamental
ascillator frequency. Circuit batanging provides
rejection of the fundamental and unwanted hamenics.

Narowband versions of these devices provide
power outputs higher than those normally available. A

5.9 10 6.5 GHz unit, for Instance, offers 75 mW
minimurm. [n the 8.5 to 9.6 GHz range, 50 mW &
available

OPTION
o HIGH SPEED TUNING INPUT

100 mW.
WJ-2800 SERIES
Frequency
Outpan Harmenie' Tuning Voltage Aesidual Frog. Drift Size?
Freq. Range Pows: Rejection  Input Low End High End FM Pulling w/laean LuWaH Walight
(BHz)  (mw) (4B Power?  (Vdo. min.) (Vde. max.) (kHs, pkto pk)  (MHz) (W) {inches)  (ounces)
WJ-2800 0510 100 15 4+24Vdc@ +15 +60 10 1.5:1 VEWR 16 225x138x1.13 B
200 mA 40
WJ-2800-12 05-1.0 75 15 +24Vde@ +1.5 + 60 10 1.25:1 VBWR 16 225%1.38x1.13 4
200 mA A0
W.-2803 1fa0 100 200 +15Vde@ +1.5 +80) 10 1.5 VoVR a3 225x1.88x1.13 6
250 ma o
WJ-2803-50 1.0-20 50 20 +15Vdc@ +15 +60 10 1.5 VEWR 33 226%1.3x1.15 &
250 mA 80
Wi-2804-17 2040 10 20 +15Vde@ +10 +680 20 1S5 VEWR 868  2.26x139x1.15 B
200 ma 1680
Wi-2680=-20 2.0-4.0 20 20 +15Vde@ +10 +60 20 i26:1 VBWR  EBE 226%138%x1.15 B
200 mA 160
W-7804-40 2040 40 20 +15Vde@ +10 +E80 20 1.25.1 VEWR 68 2.26%1.39x1.15 B
200 mA 1680
Wi-2B06-11 36-43 78 20 +16Vdo@ +2 3 40 1251 VESWR 70 226x139x113 &
200 mA 172
WJ-2806-12 5965 75 20 +i18Vde@ +2 +E0 40 1251 VEWR 110 226x1339x1.13 6
200 mA 260
WJ-2811 02505 100 15 +24Vvde@ +1 +60 10 1.6:1 VSWR ;] 226%139%1.15 B
200 mA 20
WJ-2811-10 0185-04 50 15 +24Vde@®@ O +7 10 1.5:1 VEWR 7 2.26x139x1.15 7
200 mA 18
WJ-2811-14 025080 75 15 +24Vdeg@ +1 +60 10 1.25:1 VoWR [:] 226x138x1.15 8
200 mA 20
All the above units have the lollowing specifiications:
In-band Non-Harmonic Spurious Fiegecﬂnn .. a8 Noles; 1. WJ-2806.11 and 2806-12 contain ne 172 and n=3/2 ha-
RF Output Connactor | ey T mamm e o e SR SR jack monically related signals.
Bias and 2. Prolective circuitry guards sgains! damage due o ovenvol-
Tuning Conracions . .. | BF1 protected solder terminals tage (up to 10 parcent) and transiant reverse voltages
Oparating Tempamture Range R« . o] 3 Nominal dimensions shown excluds connacion
Storage Tempemiura .. ..., ,—B2 jo +100°C



Watkins-Johnson Company VCO's
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WJ-2840 SERIES with integral isolator §
N
&
X Frequency
Froquency Output m Freg. Drift Size?
Range  Power High End Pulling witemp. L-W=<H  Waight ©)
(GHz) (mW)  Input Power* MMQ (Vde. max.) tltH!-M (MHz) (MHz) {inches) Ewwu]oq
WJ-2842 1020 W0 +15vdc@ +15 +60 10 {21 VSWH) 33 51x28x13 1?@
250 ma ma;, 20 Q
WJ-2842-1 1.0-2.0 50 +15Vdc@ +15 +60 10 {2:1 VSWR} 33 51x28x13 g“
200 mA max, 10 ()
W,-2843 2,040 50 +15vde@ +15 +60 2 (ISIVSWR) B8 49x23x13 5
300 mA, - 40 <
WJ284320 2040 20 +15Vde +15 +60 10 (2IVSWR) B 435x:=_1x1£ 20
300 mA mriax. 40
WU-2843.100 2040 100 +I5VEE@  +15 +60 10 {21 VSWR) 66 435::2&525 15
300 max, a0
WJ2844-7 4080 50 —15Vdo@ -9 ~70 40 (31VSWR) 88 ao:@‘ama 2
max. BD
W2B4420 4080 20 S5Vde@ -9 -70 40 (31VSWR) 88  20326x18 16
mA max. 8O <
WJ-2B44-50  4.0:80 50 \-§-15qu@ -8 =70 40 {2:1 VSWR) B8 30x26x18 18
S5 300 mA manx. BO
Wo-2845-1 @596 200 -15Vdc@ @ -5 -50 40 (21VSWR) 220 23%139x1.13 10
N 250 mA max. 96 O
('" Wi28453 75105 qu SiSVde® -8 —40 4 @EIvewR) 280 23x1.09x113 10
& 250 mA max. 100
WJ-2845-10 7.5-10.5 20 -16Vdc@ =5 =40 a0 {3:1 VSWR) ) 25x14x12 12
250 mé, manx, 108 =
WJ-2845.50 85986 50 -15Vde @ -5 —40 40 {2~|vsw1=t)§22u 23x1.39x1,13 10
S 250 mA max. 98 9
. S
Mhmmﬁnmmmwm:

Harmonic Rejectisn (n=1/2,32.2)%. . ... ... 20 db Notes: 1. Pmchﬂuﬁmmmwdmwmw
hmﬂm?i@mnhmm Baleclion e i s dB tage (up fo 1 &ml)wlmmm
ﬁF(JummC@mecl ............................ SMA jack 2. Nominal dimgnsions shown exchide connectors.

Bias and 3. WJ-2844 2845 oscilators contain n=1/2 and =32
. FRFI prmecmrmu harmonically related signals.
ceeo..o=B2 10 #100°C el
.. 0t B5°C <&
w &)
i fga “a’loOK
- ' =]
1 “'?""’_ @
: ) ’,@
—T1 =
9
Lo N
S
General outline drawing lor standard General outline cgghg for standard
voltage-controlled transistor oscillator. valage-mnullad\ {Hator with molator.
&
& S
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Definitions

1. Frequency Pulling: The tota! frequency excursion
observed as a lpad of the specified VSWR varies -::-ve;o\
180 electrical degrees.

2. Residual F.M. (peak): The peak-1o-paak dev
of the output signal as observad on a speciru
analyzer with a 1kHz IFBW at —3 dBc See Fig

3. Harmonic Rejection: The level of ha
refated signals {nf, or n{f,/2), as applicable) alwa 10
the desired output signal level, measured in dB.

4. Non-Harmonic Spurious Rejection: The level o
signals not harmonically reiated 1o gignal,
relative to the desired output, measured indB. Usually,
only in-band spurious signals are feasured.

5. Frequency Pushing: The indiemantal change in
operating frequency produced By an incremental
change in bias voliage (wilh' e specified limits of
ias voitage for the unit).

6. Frequency Drift nlm‘ﬁnwmnrr The change
in-operating frequency uced by a change in
operating temperature operating temperature is

measured on the b@m&.
7. Non-Linearity: Tuning non-linearity (s the

maximum devial Sirom linear tuning betwean the
specified tuning voltage extremes and includes the
effectof frequency drift over the operating lernperalure
range.

8. icity: A VCO's tuning characlerisiic is
mmamngk Vyil;) =V, (1), where | is frequency and Vis
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wning voltage. That is, culput lrequency is single
valued at any voltage and continugusly increasing fora
continuously increasing tuning voliage. See Figure 2.
9. Power OQutput Variation: The exiremes of oulput
power (min. to max.) measured over the antire O
frequency range as measured into a specified VS'NRO
(all phases). Temperature effects are not mcludaﬂ&

10. Post Tuning Drift: The shift moacﬂlatm‘frequ@cv
oulpul as a function of time atter a step change |
voltage. The tima interval of importance. mu&&
spacified.

11. Modulation Sensitivity: The mprocitof:m
slope of the tuning voltage vs, lreque graph, as
measured in MHz/V.

12. Threshold Current: The curret?ba: the point that
the slope (dllidV) of the current vs,&ltage graph of a
bulk effect device s zero. This is thie maximum current
that occurs before the diode goes into its negalive
resislance region.

13. Operating Current: rrant required by the
oscillator during steady stale operation.

14. Modulation 2 With the VCO tuning port
modulated slnusnida!l?by a 50-ohm source. the
modulation bandwidifi is defined as that modulation
frequency al whicti¥he frequency deviation decreases
100,707 ol its I:@fmquancy valug.




HEATER

The WJ-331240-001 is a propontionally controlled
integrated gircuit de heater module employed in
Watkins-Johnson's militarizéd VCO product line

&
Ciperating lrom 28 Vdc. it can dissipata 28 watts and y\\g
Q

by means of an external contral resiglor, can control its
mounting surface at any temperature belwean +.ﬁo’C.\§
and + 100°C, within 10°C, The operating temperalus’
range lor the haater is <54°Cto +100°C. The fﬂf}ﬂ@
leaturas an automatic shutdown temperature of 120°C
which aperalés at any control resistance and any
voltage
Edch heater module i subjected 1o the 1rﬁ\war~n
reliability screening diting manulaciure: ’
» Precap intemnal visual par MIL-ET% a3
Method 2010, Test Candition B,
« High lemperature ssalaihzahunﬁhe per
MIL-STD-883, Methad 10{13(@3! Condition B.
48 hours, e
s Temperature cycling per -STD-B83, Methad
1010, Test Condition B &
« Constant accelaration @i MIL-STD-B83
Method 2001. Test C&Mdition B, ¥, axis only
The heater circull is loglQg so thal currents will not
atlect system ground vuu&?jna The WJ-331240-001 s
protected againg! reverse willages up fo.50 Vdc and
against overvoltages up 10 34 Vi, Heaters may be
used either singly gl in paraliel 10 control the
Temperature of i[a&such as entical efectronic
components, chgicals and mechanical devices. WeJ

offers the heaigs hs a standard catalog lem

LINEARIZER

Today's ECM system designer frequently raquires a
VCO which delivers an extremely linear output while éb
maintaimng tuning speed. Sinca 1wuning vollage vs \\
fraquency curves lor VCO's are exponantial in n.‘-l1l|r§Q

%
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Watkins-Johnson Company VCO's

shaping circunt s required o yisld a Hinear luni
voltage va: Inequency curve Wathlnﬁ-JuHrrﬁnr'%'
employs a modem hybnd integrated curcln\ eanzer
as the inferface between the tumng input Q’Qﬁ the
ascilator, Congisting of a varable gain st@t' and level
franslator, this device shapes the inear turing input 1o
mateh the nonlingar VCO luning characleristic

Watkins-Johnson s standard ineagizer is capable ol
100 kHz large-signal (full band) hg%w-c!!h and 500
kHz smali-gigral (20 MHz devial@t) bandwidih
Additionally. the linearnzer has onsiant input
impedance of 10K ohrm (3K o minimum) and an
nput voltage range of 0 10 &0 Vde.

W-J's hybrid lineanzer '(% a large degree of
adapiabiity lor sprzc-nF.r@mmei raquirements. In
addition o being abile g:\iccnn'rmnri&lg vanations
anidior translations ot @ input tuning voltage range
Tthe standard linean can be optimized for such
lactors as -rmmm@ modudation bandwidth and
FTNRIriwm 5.3[”![1 Lhma

o Optimiz, DrmExEnLm modulabon bandwicih
Typecally, 1.25 MMz large-signal (full band)
pandwidih can be acheved

» Dphmized lor mintmum sefting time. The
|l8§%rl3£.‘ﬁ oacillator can be optimized o settle lo
ayittin 0.1% of tinal requency in 2 105 usec

Tng}e twovrsions have a 1K ahminpulimpedance
Men@i varsions of the hybrid linearizer currently under
diQelapmient have achieved inpul bandwicths up 1o

MHz and have rise times less than 10

Qriancseconds
~

This signilicant linearnzer capabibly allows lor cugiom
development whon special VCO charactonstics ang
requirect. All of W.J's militanzed oscillalors. bolh bulk
eitect and (ransistor. are avaldabla with Iineanzers
Comact VCO Apphcations Engineenng in Scolts Vallay
for tull details on Iinganzed VCO's




Ordering Information—United States FPurchase
arder for W-J may be placed with Applications
Enginzering or Customer Services al the Sania Cruz
plant locationor with any one ol the Field Sales Olfices

Watkins-Johnson Company

440 ML Hermon Road

Scotts Valley, Calif. 95066

Telephone: (408) 438-2100

Ordering Information—Overseas Watkins-Johnson
Internanonal. a subsichary of Watkins-Johnson
Company, operates salgs offices in Palg Alte; (he
United Kingdom, ltaly and Wast Gemmany, Theme arz
representatives’ offices located throughout Eurape. the
Mediterranean, Japan, and Canada. Tha locations of
Coampany Sales Offices are listed below. Ordars may
be placed with any sales office or tha represantative
office nearasl you.

Terms and Conditlons All products are shipped
F.O.8.. Scotis Valley. California. Our customary lerms
are netl 30 days. Watkins-Johnson's standard terms
and conditions of sale appiy o all gustations

Warranty The W-J voltage-controbad osaillators
(VCO's) coverad hareby are warranted against delects

(g

el

LIFORNIA

Douglas Street

o B0245
e [213) 8401880

i warkmanghip and materials for a penod of one year
from dale ol shipment

VCO's which fail during the warranty period as a
resull of a defect in warkmanship or meaterials will be
repsired orreplaced at W-l's aption, without charge far
padsoriabor. Repairsor replacements io the defactive
VGO will carry this warranty far tha Hme remaining on
the warranty covanng the deleclive VCO, W-J's sole
oblgation undar trus warranty shall be limited (o he
rapair or replacemeant of the defective YCO, and in no
evani will W-J be hable for any mcidantal or
conseqUential charges, nor will it be liabla for fallure of
any VCO attnbutabile to the faull or negligence of any
user of the product, o for VCO's received by Lin a
broken candition or with evidence of tamparing or
improper operating voltage, current or installation
conditions.

Service W-J has a competent, expanenced grour of
Apphications Engineers at the Santa Cruz plant gs wall
as local sales olfices 1o assist in answenng lectnical
questians about the oscillators and theairrelation io your
particular application. The services of cut enainearing
and technical siafl are atso readily availabie as
required

11253 » Tolex: 34
United Kingdom:




	VCO - 1975 p001
	VCO - 1975 p002
	VCO - 1975 p003
	VCO - 1975 p004
	VCO - 1975 p005
	VCO - 1975 p006
	VCO - 1975 p007
	VCO - 1975 p008
	VCO - 1975 p009
	VCO - 1975 p010
	VCO - 1975 p011
	VCO - 1975 p012



