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Digital Demodulator
WJ-9482

Description

TheWJ-9482Digital Demodul ator usesadvanced digital
signal processing (D SP) and surface mount technology to
achievehigh-performance precision demodul ation of
received signalsinacompact, low-cost package. The

W J-9482 acceptsal40-MHz (optional 160-MHz) IFinput,
performsdemodul ation of low- to high-rate PCM signals,
and providesadecoded-symbol dataoutputinaword
parallel format. Aninputautomatic gaincontrol (AGC)
circuit allowsoperation of thedemodul ator with an analog
input level ranging from-30to-10dBm.

TheWJ-9482'sflexible D SP-based architectureallowsthe
implementation of any | F bandwidth between 1 and

56 MHz. WJ sstandard set of filtersprovides 96 band-
widthsfrom1to 56 MHz.

TheWJ-9482 supportsBPSK, QPSK, SQPSK, 8PSK,

16 QAM, and 64 QAM demodulationmodes. Italso
supportssymbol ratesup to 40 M baud, aswell asa
selection of absol uteor differential encoding, and symbol -
bit mapping. Sophisticated D SP-based adaptiveal gorithms
provideacquisitionand tracking of thesymbol timing error,
residual carrier offset, and equalizer tap updates. The

W J-9482 supportsa32-tap fractionally spaced T/2

Features

« Low-cost precisiondemodul ator

« BPSK,QPSK, SQPSK,8PSK, 16 QAM,
64 QAM demodulationmodes

« 140-MHzIF input (160-MHzoptional)
« Inputsignal ratesfrom1to40Mbaud

« Selectableabsoluteor differential
encoding

o Self-training 32-Tap T/2-spaced adaptive
equalizer (16-Tapfor SQPK)

« Flexiblesymbol-bit mapping
« Ethernetremotecontrol

« Built-intest capability to detect faultsto
circuitcardlevel

« 1.75in(3.86 cm) highfull-rack package
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equalizer for all demodulation modes, except
SQPSK. For SQPSK, theunit supportsal6-tap
T/2-spacedequalizer.

TheWJ-9482’ s32-bit microprocessor circuitry
permitspowerful local or remotecontrol. An
operator cantransfer all control and statusinforma-
tionthroughaTCP/IP-compliant ethernetinterface.
Theunit’ sbuilt-intest softwareallowslocation of
faultstothecircuit cardlevel.

For all of itscapability, theWJ-9482 isextremely
compact andiscontainedinasingle1.75 by 19 by
20 inch (4.44 by 48.26 by 50.80 cm) rack-mount
enclosure. Theunitweighsapproximately 20
pounds.

Functional Description

Thefunctional block diagramin Figure 1 showsthe
standard and optional modul esthat makeupthe
WJ-9482 Digital Demodulator. Theunit acceptsa
140-MHz (optional 160-MHz) IFinput. A 56-MHz
SAW filter band limitstheinput prior to conversionto
baseband and digitization. An AGC circuit maintains
anacceptablesignal level intotheanal og-to-digital
(A/D) converter that digitizestheanal oginput signal
at a162-M SPSratewith 8 bitsof precision. The
resulting digital basebandisthenavailablefor subse-
guent processing.

Thedigital demodulator subsystemincorporatesthree
advancedvery large-scaleintegration (VL SI) applica-
tion-specificintegratedcircuits(ASIC),whichare
designed and optimized for wideband pulsecode
modulation (PCM) demodulation. TheseASICs
include:

« Digital filter chipforinputfiltering and
adaptiveequalization

« Digital resamplertodigitally resamplethe
input dataat arate synchronouswith the baud
rate

« Digital mixer chiptoremovecarrier offsets

Incorporatingthese A Sl Csprovidesasignificant size,
cost, and complexity savings.

Afterdigitization, theWJ-9482 digitally performsall
theremaining processingfunctions. Thedemodul-
ator filtersand decimatesthedigital baseband

commensuratewiththedesired baudrate. Thisextracts
thedesired signal, and eliminatesout-of-band signals
andexcessnoise. Applyingadditional AGC optimizes
theinband signal power. Theunitthen synchronously
resamplesthe predetected datastream at exactly twice
thebaudrate. A 32-tap T/2-spaced complex adaptive
equalizer acceptsthebaud synchronousdataand
generatesthe equalized symbol dataat the baud rate.
(NOTE: For the SQPSK demodulation mode, the
equalizerisal6-tap T/2-spaced complex adaptive
equalizer that continuesto output dataat twicethe
baudrate.) Finally, acarrier-removal ASICremoves
any residual carrier offsetintheresultant symbol data
and performssymbol alignmentfor SQPSK. The
Output Formatter M odulecarriesout thefinal symbol
estimation, performstheappropriate symbol decoding,
and outputsthedemodul ated symbols.

TheW J-9482 providessymbol -timingloop, carrier-
recovery loop, and equalizer-tap updateal gorithmson
threegeneral-purpose D SPprocessors. Thisapproach
allowsoptimization of thealgorithmimplementations
for specificmodulationformats. Italsoallowssignifi-
cantflexibility incontrollingloop dynamicsduringthe
acquisitionandtracking phases. Theprocessors
provideanalysisdataincluding:

« Actua baudrate
« Actual residual carrier of fset
« Signal quality estimate

«  Shap-shot datarepresenting thedemodul ated
constellation

A 32-bit control processor providesoverall control of
theunit. In particular, themicroprocessor carriesout
initialization, built-intest, and input/output of control
and statusthroughtheethernet interface.

System Applications & Options

Several WJ-9482 featuresfacilitatetheintegration of
theunitwithinasystem. Themodular construction
allowseasy maintenancewithaminimum of down-
time. A thorough built-intest capability permitsthe
quick detection and isolation of hardwarefaultstothe
circuitcardlevel. ThebasicWJ-9482 configuration
acceptsal40-MHz anal oginput and providesdecided-
symbol dataoutput. Specific optionsincludethe
WJ-9482-1, whichprovidesal60-MHz I Finput

capability.



Specifications

Analoglnput Characteristics

TR TNPUL e 140MHz (160 optional)
BanawWidth.........ccooiiiiiie e 56 MHz
INPUELEVEIS ... -30t0-10dBm
NOISEFIQUIE ...t 22dB, max
INPUEVSWR ... 2:1, max
INPUEOVENTOAd ..o +20dBm, withnodamage
INPUEIMPEdANCE........eeiiiii e 50o0hms
IMagEeREECLION ... 60dB
GaAINCONLIOL ... Manual or automatic
Manual Gain Control RaNge..........ccceeieeerieeeiiee e 30dB
Demodulator Characteristics
DeteCtioNMOCES ........coeiveiiiiiiieiee e BPSK, QPSK, SQPSK, 8 PSK, 16 QAM, 64 QAM
BAUARELES.......ceeeiiiiiieieesiee i 1to 40 Mbaud
EQUalIZALION .....ooiiiieie e CMA for acquisition, DD for tracking
EQUaliZEr TAPS ...veeeeieie et 32 (16 for SQPSK)
TAP SPACING -.eeeeeieeeiei ettt 1/2 symbol period
Digital Output Characteristics
SymDBOl FOrMAL........cooiiiiiiie e N databitswith baud clock, where N = number of bits
per symbol
OULIPUELEVEIS. ...ttt Differential 10k ECL
OUEPUE CIOCK ... Datavalid onfalling edge (clock duty cycles=50%
+5%)
OULPUE CONNECLON ...ttt 50-pinD
Control
REMOLE .o Ethernet AUI
Frequency Reference
Internal Reference Stability ........cccevvveviieve i 1x 10, max
Extrnal Referencelnput..........ccoocoeeiiieeiiies e 10MHz,200mV into highimpedance
Physical/Environmental
Operating TemperatureRange...........ccccoveeeieeeiiiee e Oto 50°C
AGUAE ... 15,0001t (4,572 meters) max
Power ReqUITEMENt ........c.ceiiiiiiiiee e 115/230Vac +10%, 47t0 400 Hz
Power CONSUMPLION ......c.ueiiiiiie e 115W, max

Weights & Dimensions

Height Width Depth* Weight
1.75in 19in 20in 201bs, max
4.44cm 48.26cm 50.80cm 9.05kg

* Excluding connectors, knobs& handles
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