Technical Data WATKINS-JOHNSON

e Flexible Demodulator Option
O54X/FLX-1 & 9424/FLX-1
(International \&rsion)

Thefield-installableplug-in FL X -1 Flexible Demodul ator Features

option cardsfortheWJ-954X FDM Demultiplexersand W J- . .
9424V oice Grade Channel (V GC) Processor demodul ateand [ Capability to demodul atea variety of VGC

. : - . signals,including: Modem, FAX, VFT,CW,
fjeltsﬂo(;dd?nvanety of signals. Theseinclude: DTMF & Signaling Tones
- VoiceFrequency Teletype(VFT) [] User-specified demodulationfor non-
- Facsimile(FAX) standardsignal formats
-+ ContinuousWave(CW) 0 Field-installablecapabilityvia single-
. SignalingTones board plua-in oot
. Dual ToneMultifrequency (DTMF) oardpiug-tnoption
A flexible output interfaceand X/Y display signalsease s gi\lﬁcé%)!regfhé‘égcéﬁg decodesASCII,
systemintegration. DSPtechniquesand programmablealgo-
rithmsensurefuture compatibility, and fulfill customer re- [ Selectablesynchronousbinaryreal-timebit
quirementsviasoftwareupgradesonly. streamoutput
TheFL X-1 optionsdemodul ate most standard M odem, VFT, [J Two analog outputsfor eyediagram&
and FA X protocols. The FL X-1 can also demodul ateand constellationdisplay generation

decode commontelephonenetwork signalssuchasDTMFand ,
signaling tones (dial, ringing, busy, call waiting, etc.) Seethe b ?I ectableTest Modefor functional &
specificationsfor acomprehensivelist of supported protocols, lagnosticstesting

Anoperator can demodul atenonstandard OOK or FSK [J IBM-compatiblePC software
protocol sby sel ecting specific combinationsof demodulation

characteristics(carrier frequency, baudrate, etc.). Ina
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WJ-954X or WJ-9424, an operator haslocal control of modul ation characteristics. An operator may sel ect

theoptionviathe menu-drivenfront-panel displays. custom carrier frequency, baud rate, and FM deviation,
Remote control isviaaseparateinterface. Option aswell asmark frequency sense settingsfor storageand
outputsinclude: later recall. An operator can also copy parametersof a
. OneRS-232 port for demodul ated and decoded standard FSK M odem Demodulator to createabaseline
character data for acustom demodulator. Thisisespecially convenient
. Twoanalog portsfor eyediagram and constellation whenanonstandard protocol hascharacteristicssimilar
displaysonanexternal two-channel oscilloscope tothestandard protocol.
TheWJ-954X scan each have up to four option cards Thedemodulation characteristicsfor OOK signalsare
installed, whilethe W J-9424 can have up to 30 cards. also operator-sel ectable. Anoperator can sel ect custom
In any of these units, the option can occupy any or all carrier frequency, baudrate, and signal threshol d-1evel
designated V GC option slots. Seetheindividual settingsfor storageand subsequent recall.
WJ-954X and W J-9424 datasheetsfor other TheFlexible Demodul ator can demodul ate both FSK -
configurations. and TDM-typeVFT signals. In both cases, an operator
; can have output from one sel ected datachannel, or
AlgOl’Itth simultaneousoutput from all datachannelswithinthe
TheFlexibleDemodulator receivesadigitized 4-kHz VFTsignal.
VGCovertheinternal TDM busof theWJ-954X or Inthe FAX auto mode, the option can track atransmis-
WJ-9424. The bushasamaximum capacity of 240 sionthroughitsvariousfallback modesand can auto-
standard 4-kHz V GCs, any oneof whichisselectable matically reconfigureitsdemodul ation parameters
for input to the option. when afall-back occurs. Inthesignaling mode, the
Ingeneral, the Flexible Demodul ator usesahigh-speed FL X -1 option cansimultaneously demodulate DTM F
programmableD SPchiptoperform: and other tones(dial, busy, ring, call-waiting, pay-
. FIRfiltering phonerecognition, etc.).
. Interpolation
. Symbol timingrecovery Outputs
- Asynchronousresampling Each option card usesan individual RS-232 port to
- Adaptiveblindequalization output demodul ated and decoded character data. An
- Carrierrecovery operator can select dataoutput aseither:
. Demodulation i L
. Dataderandomizing 1. AsynchronousASCII or binary serial-bit stream:
. Datadecoding . Output datarate of 9600 or 19200 bps

Recovered bit stream dissected and sent out as
8-bitwords(including any embedded start, stop,
and parity bits), and framed by transmit start,

Thedemodul ation algorithm of the sel ected protocol

may incorporate someor all of thesetechniques. The

l;logl;loorm]rrlgsl llustrationsshow theFSK and QAM stop, and parity bitsto facilitate output to
' , _ external equipment for alternatecharacter

Custom FSK demodulator configurationscan success- decoding

fully demodul atean FSK signal with nonstandard
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2. Synchronousreal-timebinary bit stream:
Output datarate commensuratewiththe
detected input symbol rate
Recovered bit stream transmitted by the RS-232
interface exactly asreceived without any transmit
start, stop, and parity bits

Anoperator can select acharacter decoder and configure
ittodecodeASCII,BAUDOT, or EBCDIC characters
fromtheincoming recovered bit stream. TheRS-232
port then transmitsthe A SCI | equivalentsof these
characters.

InVFT applications, an operator can have output from
oneselected datachannel, or simultaneousoutputsfrom
all datachannelswithinthe VFT signal viathe RS-232
interface. Theoptionincludesan IBM/PC-compatible
softwareprogramtodisplay demodulated V FT transmis-
sionswhen the RS-232 port isconnected to aPC.

In FAX applications, the option can extract both the
control data(T.30 data) and image data (T.40 data) in
theasynchronousbinary format viathe RS-232 port.
Another softwareprogramisprovided that acceptsRS-
232 control andimageinformation from the option card,
andreconstructsthe FAX imagesonaV GA monitor.
An operator can also storethe FAX on afileor send it to
alaser printer.

Anoperator can usethetwo analog outputsto generate
eyediagramsand signal -space constell ation patternson
astandard two-channel oscilloscope. When aunit has
multipleoptionsinstalled, they all sharetheanalog
outputs, and the operator can sel ect which option card
drivesthe outputsat any one moment. Depending on the
demodulation modesel ected, thetwo outputs provide
either detected dataand recovered symbol timing signals
for eyediagram generation, or & Q baseband signalsfor
constellation pattern generation. Eyediagramsand
constellationdisplaysareinvaluablesystemintegration
andtest tools.

Hardware

TheFlexible Demodulator primarily consistsof a
single3 X 5.7inch (7.62 X 14.47 cm) printed circuit
card asshown inthe block diagram on page 4. This
printed circuit card accessesasel ected voice-grade
channel (VGC) signal fromaWJproprietary TDM
buswithin the demultiplexer or receiver. A single

M otorolaD SP56001 processor performsall the
processing onthissignal. Control of theoptioncardis
accomplished by the unit'sembedded control micro-
processor viathe DSP56001'son-chip hostinterface
port. A standard RS-232 transmit-only interface
providesthedemodulated output data. Twodigital-to-
analog convertersgeneratetheappropriatedisplay
signalsfor usewith atwo-channel oscilloscopewith
anX/Y display.

TheFlexibleDemodulator for theWJ-954X and
WJ-9424 unitsdiffer from oneanother only inthe
internal cabling of their output signalsand in how
they are available on each unit. Outputs of up to four
954X/FLX-1 arecabledtoasingle25-pin D-type
female connector mounted on therear panel of the
unit. TheseconnectorsincludetheRS-232 transmit
datalinesfromall theinstalled FL X sand thetwo
analog output signals. An external cable breaksout
theindividual RS-232 and anal og outputsinto sepa-
rate connectorstofacilitateinterfacing with external
equipment.

The9424/FL X-1isimplemented differently inthat
accessto itsdataoutputs depends on the sel ected data
output option. AnlIndividual DataOutput (IDO)
option providesRS-232 dataoutputsfor 12 FL Xsona
single25-pin D-styleconnector. Anoperator can
install additional IDOsto handle morethan 12 FL Xs.
Alternatively, an operator caninstall one of avariety
of output dataformatter optionsto combineall
demodulated dataonto asinglehigh-speed standard
interface.
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Specifications
Demodulation Modes
Modem (FSK) ...cociiiiieieeeeeeeeeeee e Bell 103, 113, 202C, V.21, V.23, V.23 ALT,
User-programmable FSK
Modem (QAM) i Bell 201B, 208A, 212A, V.22, V.22 ALT, V.22bis,
V.26A, V.26B, V.26bis, V.26bis ALT, V.26ter, V26.ter
ALT, V.27, V.27bis, V.27bis ALT, V.27ter, V.27ter
ALT, V.29, V.29 ALT A, V.29 ALT B
VET (FSK) it R.35, R.35 ALT, R.35bis, R.37, R.37 ALT, R.38A,
R.38B, R.39, R.39 ALT 1, R.39 ALT 2
VET (TDM) oottt R.101A, (50 & 75 baud outputs), R.101B (50, 75,
100, 150, 200 & 300 baud outputs)
Demultiplexing applied to following modems:
V.26A, V.26B, V.26bis, V.26ter, V.27bis ALT,
V.27ter ALT, V.29, V.29 ALT A& V.29 ALT B
A e Group 3; 9600, 7200, 4800 & 2400 baud with
automatic fallback tracking
SIGNAIING c e Q.23 (DTMF) & Q.35 (Dial tone, Ringing, Busy, Call
Wait, etc.)
WV e e User-programmable OOK
Output Characteristics
DIGItal ..o Single RS-232 transmit-only serial data at 9.6 or
19.2 kbps, or synchronous serial bit stream com-
mensurate with input data rate (operator-selectable)
ANAIOG .o I/Q baseband used for constellation display or data &
synchronization signals used for eye diagram display
Physical Characteristics
Operating TEMPErature ............coceeviiiieiiiiiinicieee 0 to 50°C
POWET .o 3 W, max
Sz e 3 x 5.7-inch PC card (7.62 x 14.48 cm)
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