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Flexible Demodulator Option
WJ-954X/FLX, WJ-9424/FLX,
869XA/FMD, /[FMD-1 Option
Description Featur es
Thefield-installableplug-in FL X FlexibleDemodulator option « Capabilitytodemodulateavariety of VGC
cardfortheWJ-954X FDM Demultiplexersand WJ-9424V oice signals, including: Modem, FAX, VFT,CW,
GradeChannel (V GC) Processor, andtheFMD(-1) for the DTMF* & Signaling Tones*

WJ-869X A M ultichannel Receiversdemodul ateand decodea

variety of signals. Theseinclude: « User-specifieddemodulation for non-

standardsignal formats

« Modem e L
. VoiceFrequency Teletype(VFT) « Field-installablecapabilityvia single-
« Facsimile(FAX) boardplug-inoption
- ContinuousWave(CW) « Selectablecharacter: decodesASCII,
»  SignalingTones BAUDOT& EBCDIC
« Dua ToneMultifrequency (DTMF)* _ o

) _ _ _ « Selectablesynchronousbinaryreal-timebit
Aflexibleoutputinterfaceand X/Y display signalseasesystem streamoutput
integration. D SPtechniquesand programmabl eal gorithms _
ensurefuturecompatibility, andfulfill customer requirements + Twoanalogoutputsfor eyediagramé&
viasoftwareupgradesonly. constellationdisplay generation
TheFL X and FM D optionsdemodul ate most standard M odem, . Sgel ectab! eTestM odefor functional &
VFT,andFAX protocols. TheFL X canal sodemodul ateand diagnosticstesting

decodecommontelephonenetwork signalssuchasDTMFand . IBM-compatiblePC software

*Not currently availablewiththeWJ-869X A/FMD or /[FMD-1.

*Restricted International Distribution*

All International sales of WJ equipment are subject to USA

400 (QUIRES I, [RERE, CRIEELE, MR R AR 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.
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FAX: +(301) 921-9479 Email: wj.helps@wj.com Website: www.wj.com
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signalingtones(dial, ringing, busy, call waiting, etc.). See
thespecificationsfor acomprehensivelist of supported
protocols. Anoperator candemodul atenonstandard

OOK, FSK or QAM/PSK protocolsby selecting specific
combinationsof demodul ation characteristics(carrier
frequency, baudrate, etc.). InaWJ-954X or WJ-9424, an
operator haslocal control of theoptionviathemenu-
drivenfront panel displays. Remotecontrol isprovided
viaaseparateinterface. InawJ-869X, alaptop computer
typically provideslocal control. Optionoutputsinclude:

« OneRS-232portfor demodul ated and decoded
character data

« Twoanalogportsfor eyediagramand constellation
displaysonanexternal two-channel oscilloscope

TheWJ-954X and W J-869X A unitscan each haveupto
four option cardsinstalled, whiletheWJ-9424 can have
upto 30 cards. Inany of theseunits, theoption can
occupy any or all designated V GC optionslots. Seethe
individual WJ-954X,W 39424, and W J-869X A data
sheetsfor other configurations.

Algorithms

TheFexibleDemodulator receivesadigitized 4-kHz

V GCovertheinternal TDM busof theWJ-954X,
WJ-9424 0r WJ-869XA. Thebushasamaximum capaci-
ty of 240 standard 4-kHz V GCs, any oneof whichis
selectableforinputtotheoption.

Ingeneral, theFlexible Demodul ator usesahigh-speed
programmableDSPchiptoperform:

FIRfiltering

Interpolation

Symbol timing recovery
Asynchronousresampling
Adaptiveblindequalization
Carrier recovery
Demodulation
Dataderandomizing
Datadecoding

Thedemodulationalgorithm of thesel ected protocol may
incorporatesomeor al of thesetechniques. Figures 1and
2illustratetheFSK and QAM algorithms.

Custom FSK demodulator configurationscansuccessfully
demodulatean FSK signal withnonstandard modul ation
characteristics. Anoperator may select customcarrier
frequency, baudrate, and FM deviation, aswell asmark
frequency sensesettingsfor storageand|later recall.
Similarly, acustom configuration canallow successful
demodulationof QAM/PSK signalswithnonstandard
modul ation characteristics. Theoperator may select cus-
tomcarrier frequency, baudrate, signal spaceconstella-
tion, number of equalizer taps, differential coding,
convolutional decoding, and derandomizing tap settings
for memory storageandlater recall. Anoperator canalso
copy parametersof astandard FSK or PSK/QAM Modem

Demodulator to createabaselinefor acustom demodul ator.
Thisisespecially convenientwhenanonstandard protocol
hascharacteristicssimilar tothestandard protocol.

Thedemodulation characteristicsfor OOK signalsarealso
operator-selectable. Anoperator can select customcarrier
frequency, baudrate, and signal threshold-level settingsfor
storageand subsequent recall.

The optioncandemodulateboth FSK-and TDM-typeVFT
signals. Inboth cases, an operator can haveoutput fromone
sel ected datachannel, or simultaneousoutput fromall data
channelswithintheVFT signal.

IntheFAX AUTO mode, theoption cantrack atransmis-
sionthroughitsvariousfallback modesand can automati-
cally reconfigureitsdemodul ation parameterswhena
fallback occurs. Inthesignaling mode, the FL X option can
simultaneously demodulate DTM Fand other tones(dial,
busy, ring, call-waiting, pay-phonerecognition, etc.).

Outputs

Each option card usesanindividual RS-232 port to output
demodul ated and decoded character data. Anoperator can
select dataoutput aseither:

1. AsynchronousASCII or binary serial-bit stream:
« Outputdatarateof 9600 or 19200 bps

« Recoveredbit stream dissected and sent out as8-bit
words(includingany embedded start, stop, and
paritybits), and framed by transmit start, stop, and
parity bitstofacilitateoutput to external equipment
for alternatecharacter decoding

2. Synchronousreal-timebinary bit stream:

o  Output dataratecommensuratewith thedetected
input symbol rate

« Recoveredbitstreamtransmittedby theRS-232
interfaceexactly asreceived without any transmit
start, stop, and paritybits

Anoperator can select acharacter decoder and configureit
todecodeASCII,BAUDQOT, or EBCDIC charactersfrom
theincomingrecoveredbit stream. TheRS-232 port then
transmitsthe A SCII equivalentsof thesecharacters.

InVFT applications, anoperator can have output fromone
sel ected datachannel, or simultaneousoutputsfromall data
channelswithintheV FT signal viatheRS-232interface.
Theoptionincludesan|BM/PC-compatiblesoftware
programtodisplay demodulatedV FT transmissionswhen
theRS-232 portisconnectedtoaPC.

InFAX applications, theoption can extract both thecontrol
data(T.30data) andimagedata(T.40data) intheasynchro-
nousbinary format viatheRS-232 port. Another software
programisprovidedthat acceptsRS-232 control andimage
informationfromtheoptioncard, andreconstructstheFA X
imagesonaV GA monitor. Anoperator can alsostorethe
FAX onafileor sendittoalaser printer.
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Figure 1. FSK Demodulator Algorithm
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Figure 2. QAM Demodulator Algorithm

Anoperator canusethetwo anal og outputsto generate
eyediagramsand signal-spaceconstell ation patternsona
standard 2-channel oscilloscope. Whenaunithasmultiple
optionsinstalled, they all sharetheanal og outputs, and
theoperator can select which optioncarddrivesthe
outputsat any onemoment. Depending onthedemodula-
tionmodesel ected, thetwo outputsprovideeither detect-
ed dataand recovered symbol timing signalsfor eye
diagramgeneration, or | & Q baseband signal sfor constel -
|ation patterngeneration. Eyediagramsand constellation
displaysareinvaluablesystemintegrationandtest tools.

Har dwar e

TheFl exibleDemodulator primarily consistsof asingle

3 X 5.7inch (7.62X 14.47 cm) printed circuit card as
shownintheblock diagraminFigure3. Thisprintedcir-
cuit card accessesasel ected voice-gradechannel (V GC)
signal fromawW Jproprietary TDM buswithinthe
demultiplexer orreceiver. A singleM otorolaD SP56001
processor performsall theprocessing onthissignal. Con-
trol of theoption cardisaccomplished by theunit'sembed-
ded control microprocessor viathe DSP56001'son-chip
hostinterfaceport. A standard RS-232 transmit-only inter-
faceprovidesthedemodul ated output data. Twodigital-to-
analog convertersgeneratetheappropriatedisplay signals

tousewithanordinary oscilloscopewithan X/Y dis-
play.

TheFlexibleDemodulator for WJ-954X,WJ-9424 and
WJ-869X A unitsdiffer fromoneanother onlyinthe
internal cabling of their output signalsandin how they
areavailableoneachunit. Outputsof uptofour
WJ-954X/FL XsorWJ869XA/FMD-1sarecabledto
asingle25-pin D-typefemal eoutput connector on
their respectiveunit. TheWJ-869X A/FMD usesa
9-pinD-Typeasitsoutput connector. Theseconnec-
torsincludetheRS-232transmit datalinesfromall the
installed Flex options, and thetwo anal og output
signals. Anexternal cablebreaksout theindividual
RS-232 and anal og outputsinto separate connectorsto
facilitateinterfacingwithexternal equipment.

TheWJ-9424/FL X isimplementeddifferently inthat
accesstoitsdataoutputsdependsontheselected data
output option. AnlIndividual DataOutput (IDO) option
providesRS-232 dataoutputsfor 12 FL Xsonasingle
25-pin D-styleconnector. Anoperator caninstall
additional IDOstohandlemorethan12FL Xs. Alter-
natively, anoperator caninstall oneof avariety of
output dataformatter optionsto combineall demodu-
lated dataontoasinglehigh-speed standardinterface.
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Figure 3. Block Diagram of the Option Card
Specifications
Demodulation M odes
MOdEM (FSK) .o Bell 103, 113,202C,V.21,V.23,V.23ALT,
User-programmable FSK
Modem (QAM) ..o Bell 201B, 208A,212A,V .22,V .22 ALT,V.22bis, V .26A,
V.26B,V.26bis, V.26bisALT,V .26ter,V26.ter ALT, V.27,
V.27bis,V.27bisALT,V .27ter,V.27ter ALT, V.29,
V.29 ALTA,V.29ALTB,V.32*,V.32ALT*, V.33,
V.33 ALT*, User-programmable QAM
VT (FSK) oottt R.35,R.35ALT,R.35his,R.37,R.37ALT,R.38A,R.38B,
R.39,R.39ALT1,R.39ALT 2
VET (TDM) ot R.101A, (50 & 75baud outputs), R.101B (50, 75, 100, 150,
200 & 300 baud outputs)
Demultiplexing appliedtofollowingmodems:
V.26A,V.26B,V.26bhis,V .26ter,V.27bisALT,
V.27ter ALT,V.29,V.29ALTA & V.29ALTB
FAX e Group 3; 9600, 7200, 4800 & 2400 baud with automatic
fallback tracking
SIGNAIING* .. Q.23(DTMF) & Q.35 (Dial tone, Ringing, Busy, Call Wait,
etc.)
L0 USRI User-programmable OOK
Output Characteristics
Digital ..o SingleRS-232 transmit-only serial dataat 9.6 or 19.2 kbps, or

synchronousserial bit stream commensuratewithinput data
rate(operator-selectable)

ANAIOG e 1/Q baseband used for constellation display or data& synchro-
nization signalsused for eyediagram display

Physical Char acteristics

Operating TEMPEIALUIE ........ceiieeeiieeeeieeesiiee e e 0to50°C
POWEY ... 3W, max
SIZ8 e s 3x5.7-inch PC card (7.62 x 14.48 cm)

*Not currently availablewiththeWJ-869X A/FMD or /[FMD-1
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