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Technical Data

WATKINS-JOHNSON

May 1996

Correlative-vector DF System

WJ-8986 A N-Channel

TheWJ-8986A isalow-cost compact Direction Finding
(DF) system. By combining advanced digital signal
processing (D SP) techniqueswith state-of -the-art hard-
ware, WJpresentsaDF system with outstanding across-
the-board performance. New synthesi zer techniques
provideafast tuning rate, while parallel A/D Converters
simultaneously digitizesignals. Thiscombinationallows
for ahigh probability of intercept and accurate lines of
bearing (LOBs) for short duration signals. Specialized
DSPand parallel computationtechniquesconsiderably
reducethetimeneeded for LOB calculations. In addition,
graphical data-processing options provideapowerful tool
inapplicationssuch asresolving co-channel signalsand
DF of low-power signals.

Thesefeaturesallow the WJ-8986A to perform three

major communicationsintercept systemfunctions:

. High-quality DF

. Signal acquisitionand monitoring

. RF/IFPAN display using high-resolution spectral
FFTs

WATKINS-JOHNSON COMPANY
700 Quince Orchard Road, Gaithersburg, Maryland 20878-1794

Phone: (800) WIJHELPS or +(301) 948-7550
FAX: +(301) 921-9479 Email: wj.helps@wj.com Website: www.wj.com

Printed in the U.S.A.

Features

O DF, acquisition, display & monitoring
capability

O High-accuracyantennaversatility

00 3-to5-channel simultaneoussignal
processing

O High-processinggain/DF sensitivity
0 50-MHz/second scanrate (with DF)

O Effectivenessagainst frequencyagile
& PTT-typesignals

0 DFson10-microsecond pul ses(monopul se-
typedesign)

O Graphical front-panel displays

0 Singlerack-mountableunitwith EL display
O Full remotecontrol vial EEE-488 interface
O PC/AT-baseddesign

HEGHT 8.75in(2223cm) DEPTH  20in(50.80cm)
WDH  19in(48.26cm) WEGHT  661bs(29.86kg)

All International sales of WJ equipment are subject to USA
export license approval.

This material provides up-to-date general information on
product performance and use. Itis not contractual in nature,
nor does it provide warranty of any kind.

Specification subject to change without notice.
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WJ-8986A N-CHANNEL

With all of its performance, the WJ-8986A isaprac-
tical, easy-to-use box. The system consists of an
8.75-inch (22.23 cm) high rack-mountablechassis.
Thefront panel of the DF containsalighted keypad
and EL display, aswell asjacksfor optional key-
board and headset. The DF antennaand accompany-
ing cablesarethe only additional hardware. Options
install internally inamodular fashion. Typical sys-
tem power islessthan 250 watts, making it ideal for
vehicular applications.

Operator interfaceisviathefront-panel keypad of
the processor or an | EEE-488.2 remote control. An
optional keyboard can aso perform all DF opera-
tions. System output isby amultiple grey-scale,
high-resolution EL display located on thefront
panel. Thisdisplay providesthe operator with system
configuration, LOB results, and variousgraphical
displayssuch asangleof arrival (AOA) versussignal
strength and AOA versusfrequency. An optional
external CRT addsenhanced color graphics.

LOBsarecalculated using acorrelation algorithmon
signal sobtained from monopul seantennaarrays.
Thistechnique easily adaptsto awide variety of DF
antennas. Dipoleantennaarraysprimarily provide

DF coverageinthe VHF/UHF ranges. Other compat-
ibleantennaconfigurationsinclude:

. Crossed-loop antennasfor HF ground waves

. Largebaselinearraysfor HF sky waves

. Annular slot or ferriteloopsfor covert applications
Ingeneral, theWJ-8986A usesarbitrary antenna
arraysfor DF applications.

TheWJ-8986A usesgraphicsdata-processing
softwareto enhanceitsoperation. Standard software
includesabasic simplified display, plusthedisplays
shown on page 3.

Configuration Flexibility

A variety of optionsallow system configurationsfor
customer-specificapplications,includingHF and
airborne DF. The standard system consists of :

1) WJ-8986A Correlative-vector DF Processor

2t0512 MHz DF unit

3channels

Front-panel keypad/| EEE-488bus
EL front-panel display

2) WJ-9886-X 20to 512 MHz DF Antenna

WJ-9886-1/CH5

WJ-9886-2/CH5

WJ-8986A/CHS

20 to 512 MHz DF Systems

WJ-9886-1A/CH5

WJ-8986A/CH5

WJ-9321/CH5
WJ-8986/FE/CH5

WJ-9886-1A/CH5

WJ-8986A/FE/CH5

M WJ-9883/CH5

(]|
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[m]m}
[mlm}
o

5 0 o
WJ-8986A/CH5

20 to 2000 MHz DF Systems

5 0O o
WJ-8986A/CH5

2 to 2000 MHz DF Systems

Typical System Configurations

WPG104A
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Samples of some available Displays.

RKR FRQ Ss AZ EL CFD AREA SS AZ EL FRQ 50.0000 MHz MRKR FRQ ss AZ REA SS Az EL start: 120.0000 MHz SCAN
1] 2996250 |-85.0 - T - az: 132.8 ACTIVE 1 [ 145.0000 [-110.3]-""- 1 -62.0[204.5--- cntr: 154.0000 MHz
2 | s0.0s000 2 a1 BINS 2 | 177.5000 |-747 |212.0 2 |- - stop:  188.0000 MHz CTRL
3 123.97500 3 - 3 113.9750 | -87.1 | 77" 3 S| 68.0000 MHz
4 288.00000 4 el - —--- 4 pan
4 | 288.0000 [-7973
s | 1278888 - P B ER ey cfd: 32 5 | 412.7888 |.gog |---- | ---|-- P N O e
intg mode: NORMAL  roof bw: 200kHz abs thrsh - 88 gain mode: AGC BW intg mode: NORMAL  00f bw: 200kHz abs thrsh: - 88 gain mode: AGC BW
trig func:  OFF res bw; 1560Hz rel thrsh - 30 attn 0 trig func A res bw 1560Hz rel thrsh - 30 attn 0
trig vl 20 bin avg: OFF decay REAL rx attn 20 trig Ivl 20 bin avg: OFF decay: REAL rx attn 20
status:  FREE RUN  match qualftol: --/50 Heading 0.0
THRSH/ LOB (deg) Cursor: 169.7425 MHz 170 deg THRSH/
Signal Strength (dBm) GAIN 350 GAIN
-0 - 1
OPER . _ . . OPER
- 15 | CHAN : T . o " CHAN
180
+
30 i
MARKER MARKER
0
DATA
Signal Strength (dBm) AVG
o
INTG
POLAR
Lockouts
DSPLY
Antenna HI Gain
SPECTRAL DISPLAY frg: 50.00000MHz det: FM gain: AGC SS:-100 MAIN LOB/SS vs FRQ DISPLAY fra: 50.0000MHz det: FM gain: AGCss: -100 MAIN
. b 200kH -20 att 50
date: 04 Aug 92 time: 20:09:21 [fbwi 200kHz - cor:- 20 atn 50 MENU date: 23 Dec 91 time: 21:30:33 1w e ann MENU
CHANNEL SETUP PARAMETERS CHANNEL AVERAGE DATA SEARCH M RK ER| ss | Az EL [CFD | |AREA| sS AZ EL frq: 1234.5678 MHZ ACTIVE
Trq iTbw thrsh num Tast | Tast Tast avg az CTRL 1 |1234.5678 | ----- el Bl M 1= S| --- L= | gz 1234 BINS
chnlinc| (MH2) |pri| (kHz)| det | (dbm)|  hits time | az | ss az sd 2 (12315678 - 1= - - .
T 71| 1z3as678| W] 125.00] PLS| 125 w952 Teaamse | 123.4] 1325 | 1225 3 | 12345678 - s |- oD [ oo | ss 1234
2 [ 1] 525.3400 | | 100.000] F M 50 1234 12:22:33| 234.5| - 953 | 2301 CHAN 4 | 12345678 | - - | - e == —= el: ---- BW
3 | "1 [ 324.5000 H| 50.000| A M 75 950 11:54:32 | 345.6 - 88.8 340.5 SETUP 5 |1234.5678 - — - 5 |----—- — — fd 99
4 [ *1] 1156795 L[ 25.000[ Uuse[ - 100 25 11:32:34[ 89.9 123.4 88.7 c
5 |-L[ss.9245 | W] 75000 Lse] ~iz0 | - | - P p— HAND intg mode roof bw 200 kHz abs thrsh -100 gain mode: AGC THRSH/
gain. AGC Sig dwell; 0 Tntg ont. 100 ‘auto save. ON OFF trig func: res bw; 12.5 kHz rel thrsh -100 attn: 40 GAIN
trig vl bin avg: OFF decay REAL X attn 40
attn: 0 post dwell: 0 handoff: MANUAL o U O ol haey
LOB (degrees) mateh qualitol
SIGNAL HISTORY: CHANNEL 1 CHANNEL EDIT OPER 360T] . m | OPER
1000 ao e
chn [ 1 CHAN EE I we e Gt 2t .o .. |~ | CHAN
inc *include 300 S . o ° effe e ° [
fra | 1234.5678 INTG 270 . L
pri " COUNT L L R B
ifbw 12.500 240— fo et ° —
e det PLS 210—| L
AGC
thrsh - 100 180—] L
150— p° R TR L LI B
1o MGC 120— LR [ INTG
90— =
ATTN 50— [ TIME
LEVEL SCALE
30— —
o T — — ———————— 0
30 60 90 120 150 180 210 240 270 300 330 36 FILES
AZIMUTH 07: 33: 45 Time 5 min 07: 38: 45
CHANNEL SEARCH DISPLAY ':q 50.00000M Hz det: FM  gain: AGC SS:-100 MAIN LOB vs Time Display frq: 1234.5678 det: PLS gain: AGC s 100 MAIN
if bw200kHz cor: - 20 attn 50 Chi
date: 23 Dec 91 time: 20:09:21 " MENU date: 11 Dec 91 Time: 07: 35: 20 b 0000.0100 cor: 100 am: 100 MENU
Channel Search LOB vs. Time weelos

Model # Matrix

Antenna
DF Frequency VHF/UHF HF Adapter/HF
Processor Extender Antennat Antenna? Preselector

g 3-Channel WJ-8986A/CH3 WJ-8986/FE3 WJ-9886-X WJ-9883 WJ-9321
E
é S|l 4-Channel WJ-8986A/CH4 WJ-8986/FE4 WJ-9886-X/CH4 WJ-9883/CH4 WJ-9321/CH4
S o
O
é 5-Channel WJ-8986A/CH5 WJ-8986/FE5 WJ-9886-X/CH5 WJ-9883/CH5 WJ-9321/CH5
! See Separate Data Sheet.
2

Must use WJ-9321 Adapter unit/HF preselector with this antenna. Standard cable
length is 150 ft (45.72). Contact factory for different lengths.
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CHANNEL 1
RF INPUT RE 214 3RD 600 AID 12 BIT bsp DSP /\ REMOTE 110
ANTENNA CONVERSION [ MHz CONVERSION | kHz CONVERSION [ DATA PROCESSING h—aTa INTERFACE [ =
ELEMENT #1 (FFT)
¢ DATA/ Tt !
CONTROL
1STLO 2ND LO 3RD LO ! e
| |
| |
EXT.
LO TUNE DIGITAL/ TIMING/
10 MH
MHz D — SYNTHESIZER AR RE conte
INTERFACE D GRAPHIC F.P.
# PROCESSING [ >  DISPLAY
A
B Tttt T T I
U | |
CAL S > KEYBOARD |
; 214 CALIBRATION CORRELATION DSP !
Osbi'\;ﬁ'} >—) CALIBRATION CONVERTER MHz SYNTHESIZER PROCESSING DATA \ \
oo '
5
CHANNELS
CONTROL FP.
<>
PROCESSING KEYS
RT::;’\(‘)P;\;JT CHANNELS 2 THRU 5 CH2t05
S>> IDENTICAL TO CHANNEL 1 ]
ELEMENTS ( (4 &5 OPTIONAL) ) DSP DATA HARD
2105 DISK
T ! DISK
! ! RS-232 DRIVE
} } optional
! ! mTTTThTTo !
7777777777 I I
—> VIDEO
e > OPERATOR
| CHANNEL i— > AUDIO
I I
e
94-182

Overall Block Diagram

Typical Applications DF on Low-Powered Signals
) _ Itisoften desirableto DF on signalswith poor
Resolving Co-Channel Signals signal-to-noiseratios (SNR) in order to obtain

accurate LOBs. An operator can then usesignal
processing gaintoimprovetheeffective SNR. The
noisefigure of the WJ-8986A istypically lessthan
10dB. In addition, the FFT algorithm used allows
for narrow-resol ution bandwidths, thusreducing the

: : [ . Averaging techniquesallow aquick
resol ution frequency spectrum display and to select NOISE power ) \
thesignal of interest. Thiseliminatesthe effects of reduction of random noiseto giveaccurate L OBs.

other signalsin the passband and calculatesan LOB g’he process ntg %?'g re‘?“fﬁd ft;ghisaver_agi r:g f
for the selected signal only. ecomes practical dueto thefast processing timeo

theWJ-8986A . Conventional DF systemsoften
requirevery strong signalsto maintain atwo- to
three-degreermsaccuracy.

In many situations, two or moresignalsarelocatedin
the passband of thereceiver. To accurately DFona
desired signal, an operator must identify andisolateit
from any undesired signals. The operator usesthe
graphical processing softwareto obtainahigh-
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Large Systems

Thethree- tofive-channel CorrelativeV ector DF
techniqueeliminatesantennaswitchingand allowsa
fast DF response or throughput time. Thisiscritical
inlarge system applicationswherethe DF istasked
by afast acquisition receiver, such asthe WJ-9195C,
WJ-8695, or compressivereceiver units. Many
current DF unitsrequire antennaswitching that
resultsin slow throughput. The DF then becomestoo
slow to keep up with the large queue of signals sent
by the acquisition receiver. Short duration signalsare
often gone beforethe DF operation isperformed.
Thelow cost and high accuracy of the WJ-8986A DF
unit makesit ideal for an emitter location in anetted
configuration of two or three units.

System Specifications

Signal Acquisition

TheWJ-8986A graphicssoftwareallowsan operator
to establish atarget list of up to 100 different fre-
quencies. Prioritiesareassigned to each frequency,
and the DF continuously collectsdataon the targeted
frequencies. Thecollectedinformationisstored on
disk, or displayed in atabular or histogram format.
Thesystem also performsstandard frequency (F1-
F2) scanswith DF at 50 MHz/second. The combina-
tion of scan rate, pulse response, and graphical
displaysallow the unit to DF on frequency agile
signals. Inthese modes, the WJ-8986A isalso
effectiveasan acquisition unit for atypical collec-
tionsystem.

Required Minimum

(including windowing)

Contact WJ for exact sensitivity specifications

Frequency RANQE .....cccccoovcciiiiiiiee e 20 to 512 MHz, tunable to 2 MHz (512 to 2000

Signal DUration ...........eeeiiiiiiiiie e 10 psec (with trigger mode)

SCAN RALE ..o 50 MHz/second, typical (with DF & 25-kHz

LOB ReSpoNSse TIiMEL .......oviiiieeiiiiiiiiiee e ecviineee e e 35 msec plus integration time, typical

FET BiN SIZE oottt 3.2 kHz to 25 Hz (3.2-kHz roofing filter)

FET WINAOW ..o Blackman-Harris

Resolution Bandwidths ........cccccccoviviiiii e, 3.2 kHz to 25 Hz (3.2-kHz roofing filter)

ACCUIACY? ...eiiiieiiiiie ettt e e e e 2° rms typical

SENSITIVITY? oo <10 pVv/m for 2° rms jitter, typical

NOISE FIQUIE ...t <12 dB, typical (20 to 2000 MHz)

MHz optional)

resolution bandwidth)

22 kHz to 86 Hz (22-kHz roofing filter)
200 kHz to 782 Hz (200-kHz roofing filter)

22 kHz to 172 Hz (22-kHz roofing filter)
200 kHz to 1.56 kHz (200-kHz roofing filter)

! Response times include remote commands to change frequency and take LOB. Assumes 25-kHz resolution

2

bandwidth and single LOB calculation.

System accuracy highly dependent on environment and ability to calibrate out these effects. Typically
systems perform with 2° rms error in controlled conditions.

Sensitivity dependent on frequency, antenna configuration, integration time, resolution bandwidth, external
noise contributions, and other factors.

System noise figure set by preamplifiers in antenna. For a WJ-9886-1A DF antenna with WJ-8986A DF
processor and 100 ft of RG-214 coaxial cable, noise figure typically less than 12 dB.
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DF Processor Options

Model # Features Physical Characteristics
WJ-8986/0C . RF channel with AM, FM, CW & SSB | . Standard IFBWs: 10, 20, 50, 100 & 300 kHz
Operator Channel demodulation

. Monitoring frequency spectrum . 3-kHz IFBW for SSB demodulation
for signals of interest (See WJ-8607 data sheet)
. With WJ-8986/FE, specify OCE

WJ-8986A/CH4 . Up to 5 processing channels . Specialized antenna arrays
or WJ-8986A/CH5 . Installs on vehicle or airborne
Add'l RF Channels platform
WJ-8986/BFP . Exclusively remote control . External CRT & keyboard
Blank Front Panel
WJ-8986/DIG? . Interface with a KVH Autocomp 1000 . Additional hardware & software
Digital Compass (or similar compass)
WJ-8986/NAV? . Interface with standard navigation . Additional hardware & software
Navigation synchros (with 115-Vac reference
Synchro Interface input & 90-Vac line-to-line

3-wire output)

WJ-8986/ACS . Database generation for arbitrary . Contact factory for details
Antenna Calibration| antenna configurations or correction
of site-related errors

WJ-8986/IRO . External serial control of operator . Rear-panel amplified 21.4-MHz IF
Independent channel

Receiver Option Amplified IF output for digitization
by an A/D Converter

! Not available with 3.2-kHz roofing filter or /NAV option
2 Not available with 3.2-kHz roofing filter or /DIG option

Special Assistance

. Configurations that allow unique applications or use of existing arrays

. Particular cabling for requirements that vary significantly from system to system

. Integration assistance in site evaluation, equipment integration &/or platform calibration
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DF Processor Specifications

Frequency Range ..o 20 to 512 MHz, tunable to 2 MHz
(512 to 2000 MHz optional)
NOISE FIQUIEL......eiiiiiiiiie et 12 dB, max (20 to 512 MHz)
15 dB, max (512 to 2000 MHz with FE)
INpuUt IMPEedanCe .........cvevvevee e 50 ohms, nominal
INPUL VSWR .ot 2.0:1, typical
3.0:1, max at the tuned frequency
Tuning ReSOIULION ..o 100 Hz, synthesized
Internal Reference ACCUracCy .......ccccccoevviiiiiiecieaennnns +1 part in 10E® (0 to 50°C)
External Reference Frequency .........ccccccccvvvivvnnnnnnn. 10 MHz, 0-dBm nominal input level
Preselection .......ccccceeii i Tracking preselector (20 to 512 MHz,

10% nominal bandwidth)
Suboctave filters (512 to 2000 MHz)

3rd-order Intercept POINt ........ccccooiiiiiiiiiiiiieei, +5 dBm (2 to 20 MHz)
+8 dBm (20 to 512 MHz)
0 dBm (512 to 2000 MHz)

2nd-order Intercept Point .......ccccccoovvvciiieieeee e, +45 dBm (20 to 512 MHz)
+35 dBm (512 to 2000 MHz)
DYyNamiC RANGE .....ocooiiiiiiiiiiiiee e 100 dB
Instantaneous Dynamic Range ...........cooccveeeeeeeennnns 65 dB, typical
CoNtrol ProCESSOr .....coooiiiiiiiiiiieee et 80486/66 MHz
FFET PrOCESSOIS ...coiiiiiiiiiiieieeeeeeeeetetee e DSP56001/27 MHz
Correlation ProCessor.......cccuvveviiieieiiiiiee e TMS320C30/33 MHz
GraphiCs ProCeSsSOr ........occcvvvviieee e Vector scan RISC
LO to Antenna Radiation ............ccccceeeiiiiiiiiiiniee s <-90 dBm
Processor Roofing Bandwidths ............cccceeiiinens 22 & 200 kHz (3.2 & 2.2 kHz, or 3.2 & 200 kHz
optional)
(DS o1 = YA 1Y o1 T EL panel (color CRT optional)
Display Resolution .........cccccveeeiiiiiiiieece e 640 x 480 pixels (VGA, 27-kHz horizontal sync)
LOB ReSOIULION ..ocoiiiiiiiiiiiee e 0.1°
INStrument ACCUIaCY? .........ccocvveeeiiiieeeeiiee e <1°rms
Remote CoNntrol ... IEEE-488.2
Operating Temperature ...........cccceeeeeeiieeeieeeeee e 0 to 50°C
Power RequIirements.......ccccccceeevevccivieeeee e eeiieeeeeen 90 to 132 Vac/180 to 264 Vac,
47 to 63 Hz (User selectable)
Power DiSSIipation .........cccccvveveeeiiiiiiiiieeee e ciiieea e 250 W, typical

1 System noise figure set by preamplifiers in antenna. For a WJ-9886-1A DF antenna, WJ-8986A DF
processor and 100 ft of RG-214 coaxial cable, noise figure typically less than 12 dB.

Instrument accuracy measured using input signal level of -95 dBm, resolution bandwidth of 25 kHz, and
100 integrations.

IN)



WJ-8986A N-CHANNEL

Antenna Specifications
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Rear-panel Connectors

HF Connector Designator Type
Frequency Range 2 to 30 MHz
3 3 Signal Type Vertically polarized ground External Printer J1 25-pin D-type
o g E waves & sky waves _ Centronix
® 2 Monopole Length 15ft (4.6 m 2 || Bemal
8 E g P g (4.6m) 5 || veA video (RGB) 2 15-pin D-type
2 2 8‘ Baseline 14 ﬁ_(4'3 m), 3-element 5 External control J4 25-pin D-type
5 5 configuration 2 || Antenna control J5 25-pin D-type
6 =2 Weight 120 Ibs (54.5 kg) 4 pieces, ﬁ ANT #1 J10 N-type
3-element configuration = ||ANT #2 Ji1 N-type
; = [JANT #3 Ji2 N-type
Operating Temperature | -20 to +60°C I
peratng ‘emperatu 5 [|caLsic 15 N-type calibration
".' VHF/UHF g signal
5 Frequency Ranget 20 to 1200 MHz g || 10-MHz OUT J16 BNC
© . . ' & || EXT 10-MHz REF Ji7 BNC
o Signal Type Vertically polarized =
o 'gnal Typ ealy poranz @ || ac Power Input FL1J1 110/230 Vac
= Operating Temperature | -20 to +60°C |EEE-488 I8 IEEE-488.2-1987
By | [Freauency Range* 20 to 1700 MHz interface
§ § % Signal Type Vertically polarized WJ-8986A/CH4 or CH5
2 ~ & |loperating Temperature | -20 to +60°C ANT #4 J13 N-type
= ANT #5 Ji4 N-type
:&: Frequency Range 20 to 2000 MHz WJ-8986/0C
§ Signal Type Vertically polarized Video Ji8 BNC
2 Operating Temperature | -20 to +60°C Switched audio J19 BNC
Omni antenna J20 BNC
! Indicates maximum frequency for 5-element arrays. Refer to antenna data WJ-8986/DIG2
sheet for other configuration. — -
Digicompass/RS-232 J6 Serial port
RS-232 J7 Serial port (not used)
WJ-8986/NAV?
Syncro J21 Interface to syncro
device

Fixed-site or Vehicular Antennas

Range

Physical Characteristics |

2 to 30 MHz
HF sky- & ground-waves

20 to 512 MHz
VHF frequency band

20 to 1200 MHz
UHF frequency band

20 to 2000 MHz
UHF frequency band

Fixed-site monopole
array (WJ-9883)

Dipole antenna

arrays (WJ-9886-X)
Extended VHF antenna
arrays (WJ-9886-X)
Extended VHF antenna
arrays (WJ-9886-1A, -2)

2 The DIG option is not compatible with 3.2-kHz roofing BW or the NAV
option.

3 The NAV option, is not compatible with 3.2-kHz roofing BW or the DIG
option.

Preselector

hardware

Accessories
Model # Features

WJ-8986/FE « Frequency range from 512 MHz
Frequency to 2 GHz

Extender « 4- & 5-channel rack-mountable

FEs

WJ-9321 « Interface circuitry for WJ-9883
Antenna Adapter/HF DF antenna w/rack-mountable

« Switching capability between 2

antenna arrays

« Up to 5 channels

WJ-8986/CRT
External CRT Display

« Viewing of color graphic display

WJ-8986/KBD

External Keyboard

. Easy operator interface
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LO to Antenna Radiation ..........cooeevieeieiiiiiiiiieiinennns < -90 dBm

All International sales of WJ equipment are subject to USA
WATKINS-JOHNSON COMPANY export license approval.

700 Quince Orchard Road, Gaithersburg, Maryland 20878-1794

This material provides up-to-date general information on
product performance and use. Itis not contractual in nature,
nor does it provide warranty of any kind.

Phone: (800) WJHELPS or +(301) 948-7550
FAX: +(301) 921-9479 Email: wj.helps@wj.com Website: www.wj.com

Printed in the U.S.A. Specification subject to change without notice.
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