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Technical Data

WATKINS-JOHNSON

January 1997

Digital VXI VHF/UHF Recelver

TheWJ-8629isageneral -purposeVHF/UHFreceiver coveringa
20to 2700 M Hz frequency rangethat utilizesDigital Signal
Processing (D SP) techniques. WJpackagestheunitinasingle-
slot C-sizeV M EbusExtensionsfor Instrumentation (V X1)
module. TheW J-8629isideal for applicationsrequiring both
digital signal dataand broad-frequency coverageinahighly
integrated package. Combiningreceiver control and digital signal
datadirectly onastandardinstrumentation and computing bus
addssignificant system capabilities, whilereducing thecompl exi-
ty of systemintegration.

TheW J-8629 Receiver featuresD SP, |ow-phase-noi sefrequency
synthesizers, apresel ected front end, 10-Hz tuning resolution, and
high dynamicrange. Theuseof digital | Fand demodulator signal
processing providestheWJ-8629 with highly stableand repeat-
ablelFfilter characteristics. Typical | Ffilter shapefactorsare
better than 1.5:1. The high-performance suboctave presel ector
filtersincoming RF signal s, and rejectsundesired out-of -band
signals. TheWJ-8629receiver isunsurpassedinitsability to

WJ-8629

O Frequency coveragefrom20to2700MHz
with10-Hzresolution

0 +10dBm3rd-order intercept point, typical
O 12-dBnoisefigure, typical

0 Suboctavepreselection

0 Switchable RF pre-amp

O DSPfinetuning, IFfiltering, & demodulation
. AM,FM, CW, LSB, USB & ISB detection
modes
. 151F filtersfrom200 Hzto 200 kHz
. Flexibledigital IF | & Q output on front-
panel connector
. Digital audio, video, IF | & Q data, or
direct A/D dataavailableon VXI
interface
. Digital dataavailablein either D16- or
D32VXI formats
O Configurablefor multichannel phase-
coherent operation
. LOinputs/outputs
. Synchronized A/D clocks& signal
processing
. 2-channel system(via2WJ-8629s)
without additional modules
O Powerful built-insearchcapabilities
O VXI message-based control
O Built-inreferenceoscillator
00 12.5-MHzwideband | F output

O Front-panel-mounted RS-232auxillary
control port

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

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

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.

Printed in the U.S.A.

Specification subject to change without notice.
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WJ-8629

reject adjacent channel interference. Thereceiver uses
digital IFfiltersin conjunctionwith very low phase
noisesynthesizerstoaccomplish highrejection of
adjacent channel interference. Thisisan extremely
important performance parameter whenoperatingina
densesignal environment.

W Jusessurface-mount technology intheprinted circuit
board design of theW J-8629 Receiver. A milled-
aluminum chassisprovidesRFisolation between multi-
layer PC boards. Thefront panel of theunit provides RF/
analoginterconnectionsandthededicated, digital |& Q

| Foutput. SM A-typeconnectorspassthe RF/Anal og
signalsinand out of theunit. Microminiature D-type
connectorsprovidethedigital IF1& Q dataoutputsand
analog audio outputs.

A high-speed message-based V X1 interfaceprovides
remote control and accesstodigital signal data. This
interfaceprovidesaccessibility toall functionsexcept
power. Anoperator may also control theWJ-8629 from
itsauxillary RS-232 port onthereceiver front panel.

Internal switchingallowstheWJ-8629torouteasample
of theL ocal Oscillators (L Os) to another receiver, or to
apply external LOstotheunit. An operator can cable
together apair of WJ-8629 Receiverstoform atwo-
channel phase-coherent system. Systemsneeding more
thantwo channelsrequirean external L O divider/buffer
module. TheV XIbusprovidesfor thesynchronization
signalsrequiredfor ensuring phase coherenceof the
digital signal processing.

Functional Description

A front-panel SM A connector couplestheRF signals
from theantennato theinput of thereceiver and routes
thesignalstoamultiband, suboctavepreselector. The
preselector-filtered RF signal isthen applied to al ow-
noise RF amplifier that providesfor excellent receiver
sensitivity. TheWJ-8629 amplifiesthesignal and passes
itthrough alowpassfilter that providesimagerejection
for thefirst mixer. Thecontrol microprocessor setsthe
step attenuator, preceding thefirst mixer, to optimizethe
dynamicrangeof thereceiver based ontheincoming
signal strength.

Thefirst LO tunesfrom 3755t06435MHzin2.5-MHz
stepsand upconvertsthe RF signal tothefirst IF. The
first LO synthesizer usesaY | G oscillator to provide
excellent phasenoise. A low-noiseamplifier followsthe
first mixer, and providessufficient gainto overcomethe
losses of thefirst mixer andfirst IFfilter. The output of
thefirst IF amplifier passesthroughthefirst IFfilter,
centered at 3735 M Hz, and rejectsthe second mixer
imagefrequency at 42.8-M Hz offset. A |low-noise
amplifier followingthefirst1Ffilter providesadditional
signal gain. A step attenuator followsthe second mixer
andisset by themicro-processor, based ontheincoming
signal strength.

Thesecond mixer combinesthefirst IF signal withthe
second L O, whichtunesfrom3711.101t03713.6 MHz
in1-kHz steps. The second L O isathree-loop design
providing 1-kHz frequency resolution, |ow phasenoise,
andfasttuning.

Thesecond L O centersthe output of the second mixer
at21.4MHz. A 12.5-MHz-widebandpassfilter follows
themixer, providing rejection of the L O and setting the
bandwidth of thewideband analog | F output. A
bandpassfilter limitsthe12.5-MHz-wide21.4-MHzIF
signal bandwidthto 200 kHz. Thereceiver convertsthe
output of thisfilter to athird IF of 250 kHz and pro-
videsit to both the front panel and the DSP section.

TheDSPsectiondigitizesthe200-kHz-widethird-IF
signal centered at 250 kHz witha12-bit Analogto
Digital (A/D) converter sasmplingatal-MHzrate. The
WJ-8629 then appliesthedigitized signal to aseriesof
programmable D SP chipsthat perform:
. Finetuning

IFfiltering

Demodulation
. Beat Frequency Oscillator (BFO) generation
. Automaticgainandfreguency control, and

Digital audio, video, and | & Q IF dataoutputs.

TheDSPsectionalsoprovidestheV XI-shared First-in,
First-out (FIFO) buffer memory withtheuser’ schoice
of A/D,IFI & Q, video, or audio data. Thereceiver
may accessthisshared-memory FIFO by either 16- or
32-bitV XI buspaths.

Afterdigital processing, theWJ-8629routesthefiltered
and demodulated signal to theanal og reconstruction
circuitry, which generatesthevideo and audio outputs.
TheWJ-8629includesashared-memory FIFO connect-
edtotheV Xl interface. The datasupplied to thisFIFO
may comefrom any of four different digital datapaths
inthereceiver. Thereceiver canfill the FIFO with
unprocessed A/D samples, IFfiltered| & Q data, video
data, or 8-kspsfiltered audio data. Unprocessed 12-bit
A/D samplesareprovided at al-M SPSrate. Seethe
digital signal datarate chart for datarateof | & Q or
video data, based on bandwidth. When theunit sel ects
audiodata, itislimited to amaximum 3-kHz band-
width, regardless of theselected | F bandwidth. An
operator may usethe FIFO in either continuousor
snapshot mode. I ncontinuousmode, thereceiver
continually fillsthe FIFO with themost recent data. In
snapshot mode, it fillsthe FIFO after aV X1 trigger
operation.

A flexible, digital | and Q, IF output providesadigital
IF signal tothefront panel. A Programmable Gate
Array (PGA), configuredfor either asynchronous-serial
or parallel format, providesthisoutput. Theserial
format allowsinterfacingwithMotorola56K or Texas
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Instrument C3x-type D SPprocessors. Theparallel
format providesinterfacewiththe Tl C40 seriesproces-
sor. Thisinterfaceisreconfigurablefor other processors.
Consult WJfor moreinformation.

TheWJ-8629 Receiver supportsthecomprehensiveWJ

Miniceptor/Microceptor search and command structures,

andiscompatiblewithWJ-8634 applications. The

receiver providesthreeoperating modes:

. Manual (fixed-frequency operations)

. SWEEP(contiguouscoverageof upto 10 start/stop
frequency sectors)

. STEP(preprogrammed discretefrequencies).

TheWJ-8629isinteractiveinall threemodesand alerts
the host computer of signal activity. Whilein either the
SWEEP or STEPmode, thereceiver logsindividual
signalsinthecoverageareaand reportsonly changesin
signal presencetotheV X1 controller. Thisgreatly
reducesoverhead timerequired by thecontrollerin
multi-receiver systems, sinceit eliminatestheneedto
communicateand sort datafrom each sweep, andto
differentiate between new andrepeat signals. In SWEEP

Specifications

mode, thereceiver locksout portionsof the RF spec-
trumand excludespreviously identified portionsof the
spectrum from the coveragearea. Inthe SWEEP or
STEPmodes, thereceiver maintainsafrequency versus
amplitudedatablock that it providesto the controller
for RF panor display generation. Receiver memory
providesstoragefor up to 200 SWEEP or STEP setups,
and 2001 ockout bands.

Digital Signal Data Rate Chart

Data Rate
IF Bandwidth
(kHz) 1&Q Video
(kHz) (kHz)
200 to 35 250 250
20to 10 62.5 62.5
6.4t0 3.2 31.25 31.25
1.0t0 2.0 3.90265 3.90265
6.4 (ISB) 15.625 15.625

Frequency Range
Tuning Resolution
Internal Reference ACCUIacy ..........ccccoeeeeeeeieee e
External Reference Input
RF Input

Preselection
Noise Figure (Pre-amp on)
20to 1200 MHz

1200 to 2400 MHz

2400 to 2700 MHz

RF Input Protection
Input 3rd-order Intercept (Pre-amp on)

Input 2nd-order Intercept
Wideband IF Output

Gain-to-wideband IF Output
Gain Control Modes
Adjacent Channel Rejection

Image Rejection
IF Rejection
Blocking

Reciprocal Mixing

Phase Noise

Memory Channel Step Time
F1 to F2 Sweep Time

20 to 2700 MHz

10 Hz at demodulated output, 1 kHz at analog IF outputs
+1.0 ppm, max (0 to 40°C)

10 MHz (across VXI backplane)

50 ohm, 1.5:1 VSWR, typical

3.0:1 VSWR, maximum at the tuned frequency

Switched suboctave bandpass filters, 19 bands

12 dB, max
11 dB, typical
13 dB, max
12 dB, typical
14 dB, max
12 dB, typical

1 W, max input without damage

+8 dBm min, +10 dBm typical, at 21.4-MHz IF output with
-20 dBm signals spaced 10-MHz apart

+55 dBm, typical at 21.4-MHz IF output

Centered at 21.4 MHz (inverted spectrum)

12.5-MHz 3-dB bandwidth, min

17 dB, min

Manual, AGC, 100-dB range

60-dB typical rejection to an interfering signal offset by
25 kHz, measured in a 20-kHz bandwidth

90 dB

90 dB

Attenuation of a desired -90 dBm RF signal by a -5 dBm
interfering signal offset by 20 MHz is <3 dB

With an input signal at rated sensitivity level in the 20-kHz
bandwidth, an out-of-band signal removed by 350 kHz and
70-dB higher in level, will not degrade the S+N/N ratio of
the desired signal to <7dB.

Better than -97 dBc/Hz @ 20-kHz offset

Typically -115 dBc/Hz @ 100-kHz offset

100 channels per second, minimum

3 mSec, typical per sweep point
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WJ-8629

LO Level at RF Input
Internally Generated SPUIiOUS ...........uueerreriueeeeeeeeeeneneeeeneeenes
Detection Modes
IF Bandwidths (kHz, -6dB BWSs)

IF Shape Factor
Variable BFO FaNQge ........uuueueieieeieieeieeeeeeeeeeeeeeeneeennnneeeensennnnnes
AFC
Switched Video Output level

Video Frequency RESPONSE .........uuvuuueueueeeeeeeeeeeenaeneeenneennnnnes
Third-IFOULPUL ..o

Line Audio Output Level

Headphone OULPUL .........uuuuiiiiiiiiiiiiiiiiieiieeeeeeeeeeeeeeneneneeeeneenne

VXl Interface
Device Type
Module Size
Data Transfer Handshake
Data Transfer Capability
EMI Shielding

Power Consumption
Typical Current

-90 dBm, max

-110 dBm equivalent RF input, max
AM, FM, CW, LSB, USB, ISB

200, 150, 100, 60, 50, 35, 20, 15, 10, 6.4, 5, 3.2,1.0, 0.5,

0.2
<1.5:1, 60/6 dB
+8 kHz, 10-Hz steps

Digital frequency tracking within +/- 1/2 the IF bandwidth

1.0V p-p into 50 ohms

(30% deviation in FM or 50% AM modulation)

dc to 1/2 the IF bandwidth

250-kHz center
200-kHz bw
Upright spectrum

0 dBm into 600 ohms, nominal

10 mW into 32W

Message-based device, VXI servant
VXIbus C-size module, 1-slot wide
Normal transfer mode

A24, D16 circuitry provided (shared memory option D32)

Completely enclosed module

<46 watts
Vdc mA
+24 100
+12 1000
-12 300
+5 5000
-5 500

<7 Ibs (3.2 kg)

Environmental Specifications

Temperature
Operating Temperature Range
Non-Operating Temperature Range

Full Specification Compliance

0 to +50°C Case
-40 to +70°C Case
20 to 30°C Case

A 111 (T 0to 12,000 feet (3658 meters) above MSL
HUMIAITY oo 10% to 90% non-condensing
Sensitivity Receiver Connectors
Bandwidth (kHz) 60:6-dB IFBW | 20 to 1200 MHz I/O | Function Type
Modulation Shape Factor | Sensitivity (dBm)*
= = Input Antenna SMA
0.5CW 1.5:1 max -116 Outout Wideband IE outout
) i utputs ideban output,
Locw 1.5:1 max 113 21.4-MHz center, SMA
5.0AM 1.5:1 max -106 12.5-MHz bandwidth
10 AM/FM 1.5:1 max -103 Digital I/Q Multipin D
20 AM/FM 1.5:1 max -100 Video SMA
50 AM/FM 1.5:1 max -96 i50 kAHZd?'fd"F output 3'\/"/? .
. ) ine Audio ultipin
100 AM/FM 1.5:1 max 93 Phone Audio Phone jack
200 AM/FM 1.5:1 max -90
*Bi-directional | 1st-LO Input/Output SMA
*Sensitivity Conditions 2nd-LO Input/Output [ SMA
AM-  An input signal AM modulated 50% by a 1-kHz tone produces 3rd-LO Input/Output SMA
a minimum video output S+N/N ratio of 10 dB. RS-232 Control Multipin D
FM-  An input signal FM modulated at a 1-kHz rate with a peak i ontro uftipin
deviation equal to 30% of the selected IFBW produces a
minimum video output S+N/N ratio of 17 dB. (Note: IFBWs * Operating with more than one slave receiver requires an external
<10 kHz require a 400-Hz modulation rate.) LO divider/buffer module.
CW- A continuous RF input signal produces a minimum audio

output S+N/N ratio of 16 dB.
Add 1 dB for 1200 to 2400.
Add 2 dB for 2400 to 2700.
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