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Technical Data

WATKINS-JOHNSON

October 1996

VGC Processor
WJ-9424

TheWJ-9424V oiceGradeChannel (V GC) Processorisa
modular digital signal processing (DSP) system capableof
demodulatingand decoding most standard M odem, V oice
Frequency Telegraphy (VFT) and Facsimile(FAX) signalson
upto30 V GCssimultaneously. By modifying demodulation
parameters, anoperator canalso configuretheWJ-9424to
demodulatenonstandard signal formats. Thekey totheunit’s
versatility istheFlexibleDemodul ator (FL X) board: acompact,
self-contained plug-incardthat performsblindequalization,
carrier and clock recovery, demodul ation, demultiplexing,
derandomizing, and decodingfunctionsonahigh-speed,
programmableD SPchip. Anoperator selectsthedesired
demodulationmodeindividually for each FL X viathefront-
panel or remote-control interface. V ariouscharacter decoding
formatssuchasASCI1,BAUDOT andEBCDIC areoperator-
sectable.

AsshownontheWJ-9424 block diagram, the\WJ-9424 contains
309dlotsthat accept FL X boards. Of these, eight Slotscan
alternatively bepopulated with oneor moreV GC Input
Formatter boards. AvailableV GCInput Formatter boards
includeT1,Level 1CEPT, and 6-Channel Analog Audio. Other
slotsareavailableto accept one of anumber of Output Data
Formatter modulesfor interfacingthedemodul ated digital data
toexternal computers, workstations, printers, or massdata
storagedevices.

Featur es

0 Upto30flexible VGC demodulatorsina
singleunit

[J Demodulation & decoding of avariety of
standard signal formatsincluding Modem,
VFT& FAX

0 User-specified demodulationfor nonstandard
signal formats

O Avariety of available VGC input & data
outputinterfaces

[ Capabilitytoaccept digitized VGC datafrom
WJ-954X FDM Demultiplexersor other
WJ-9424sviaaproprietary 240-channel
TDM bus

0 Compactsize: 3.5-in(8.89 cm) half-rack
package

O Built-intest capability & modular designto
facilitatefield maintenance

0 Fulllocal & IEEE-488remotecontrol (other
interfacesavailable)

HEIGHT ~ 3.5in(8.89 cm) DEPTH  22in (55.88 cm)
WIDTH ~ 8.25in(20.96cm)  WEIGHT 20 Ib (9.05 kg)

*Excluding connectors, knobs & handles

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.

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

Printed in the U.S.A. Specification subject to change without notice.
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WJ-9424

TheWJ-9424 architectureisbuiltaroundthesame
16-hit, paralel TDM bususedwithintheWJ-954X
family of Digital FDM Demultiplexers. Therefore, the

W J-9424 accommodatesnot only theFL X, but any other
standardWJ-9548V GC OptionCard. The TDM bushas
amaximum capacity of 240 standard4-kHzV GCsand
acceptsdatafrom uptoeight separatedevices. VGC
Datasourcedevicesincludeexternal WJ-954X unitsand
Input Formattersinstalledwithin\WJ-9424s. A hypo-
thetical system configurationdiagramincludesthe
followingV GCDatasourcedevices:

. TwoWJ9548FDM Demultiplexers

Four 6-Channel Analog I nput Formatters(9424/MAl)
. CEPT Input Formatter (9424/CEPT)
. T1lInputFormatter (9424/T1)

TheTDM buseffectively allowsall interconnected units
tosharetheavailablevoicegradedatafromthese
sources. FL X boards, installed within each of the

W J-9424 unitsshown, canbecommanded to accessany
VGContheTDM businacompletely nonblocking
fashion.

EachFL X boardincorporatesanindividua RS-232
(transmit-only) interfaceto provideoutput datainan
ASCII or binary format. Someor all of theseserial lines
can bebrought directly out totherear panel, or can be
processed by theinstalled Output DataFormatter board
tosatisfy particular systemrequirements. Possible
Output DataFormattersincludeaQuad RS-232 M atrix
Switch or oneof anumber of high-speed datacommuni-
cationsinterfacessuchasSCSlI, Ethernetor FDDI.
Consultthefactory for specific Output DataFormatter
interfacerequirements.

Individual datarecordscanbeinternally buffered,and
transmittedinblockswithappropriateheader andtrailer
informationto providethemost efficient utilization of
theoutput busbandwidth. WhenaV FT demodulation
modeisselected, theoperator may chooseto output one
or all channelswithinagivenVGC. VFT modesinclude
FSK VFT protocolssuchasR.35through R.39 aswell
astheTDM VFT protocolsof R.101A andR.101B. In
thecaseof FAX signa demodulation, theT.30hand-
shakeinformationaswell astheT.4-encodedimagedata
isavailableattheWJ-9424 outputs. PC-compatible
softwareisprovidedto collect thispixel data, viathe

PC’ sserial communicationsport, andreconstructthe
FAX imagesonaV GA monitor.

AnalogX/Y display outputsareprovidedtogenerate
eyediagramor constellationdisplaysonanexternal
2-channel oscilloscope. Any FL X installedwithinthe
W J-9424 canbecommandedtodrivethesedisplay
outputs.

TheWJ-9424 canbecontrolled either locally, viathe
front-panel liquidcrystal display (LCD) andkeypad
controls, or remotely, viathestandard | EEE-488inter-
face. Thedisplay isamenu-driven, 8 x 40 character

L CDwithLED backlighting. Unitanddemodulator
parametersarepresentedinavariety of display formats.
Parameter entry isaccomplishedviathenumerickeypad
or cursor, and edit control knobson theunit’ sfront
panel. Withtheexception of headphonevolumecontrol
andbusaddress, all operator-sel ectableparametersare
controlledandaccessedviathestandard | EEE-488
interface. Consultthefactory for alternativeremote
control interfaces.

For all of itscapability, theW 39424V GC Processor
isextremely compact. Twounits, mountedside-by-side,
fitintoastandard 19-inch (48.26 cm) equipment

rack, occupyingonly 3.5inches(8.89cm) of vertical
rack space. Theweight of theunitisapproximately
20pounds(9.05kg).

Standard Connector (Inputs/Outputs)

1/0 Function Type
TDM Data input Multipin
Inputs Reference input BNC
AC Power IEC Male
TDM Data output Multipin
Outputs Reference output BNC
Headphones 0.25-in (0.64cm)
stereo jack
Bidirectional | Remote Control IEEE-488
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WJ-9424

Specifications

Input Characteristics
TDM Data Bus (Standard) .......

Input Formatters (Optional) ....

Number of Input Formatters ...

Analog Audio Input (Optional)

Input Impedance ...................
Input Level Range.................

Frequency Response............
Anti-Aliasing Rejection ..........
Gain Control Modes ..............

Gain Control Range ..............
Manual Gain Increments .......
Input Connector ....................

T1 PCM Input (Optional) .........
Input Impedance ...................
Line Code ......cccevveeeiiiiiiinnn.
Decoding .....ccovvvvvvviiiiiiiienn,
Framing Formats ..................
Input Connector ....................

CEPT PCM Input (Optional) ....
Input Impedance ...................
Line Code ......ccceeveeeiiiiiinen,
Decoding .....ccoovvvvviiiiiiiieenn,
Framing Format ....................
Input Connector ....................

Output Characteristics
TDM Data Bus (Standard) .......

Headphone Output (Standard)

Output Impedance ................
Nominal Output Level ...........

Analog X/Y Output (Standard)

16-bit, parallel VGC data bus, 240-channel
capacity; compatible with WJ-954X FDM
Demultiplexers

6-channel analog audio
CEPT (30-channel PCM, 2.048 Mbps)
T1 (24-channel PCM, 1.544 Mbps)

Up to 4 installable (FLX + Input Formatters cannot
exceed 30) where up to 4 can be MAI option

6 channels of audio, digitized to 16-bits via sigma-
delta A/D converters

600 ohms, unbalanced or balanced

-50 to +10 dBm into 600 ohms (7 mV to 7 V peak-
to-peak)

120 to 3600 Hz (-3 dB)

80 dB, 4.4 to 500 kHz

AGC-Fast, AGC-Slow & Manual
(Operator-selectable on a per-channel basis)

50 dB

1 dB, nominal

D-type, 25-pin female

(single connector supports 2 6-channel analog
input options)

T1, 24-channel capacity, 1.544 Mbps
100 ohms, balanced

B8ZS or AMI (operator-selectable)
m255 linear (operator-selectable)

F4, F12 (D4), F24 (ESF), F72 (SLC-96)
Bayonet-style Triax

L1 CEPT, 30-channel capacity, 2.048 Mbps
75 ohms, unbalanced

HDB3 per CCITT G.703

A-law or linear (operator-selectable)

G.704 Standard or CRC Multiframe

BNC

Output version of the TDM Data Bus input to allow
daisy chain connection with WJ-954Xs or other
WJ-9424s

Toll quality stereo; independent channel selection
& volume control for each side

600 ohms

Adjustable up to 8 dBm into 600 ohms

I/Q baseband or symbol synchronization signals
used to display an eye diagram or constellation of
a selected data channel
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WJ-9424

Output Data Interfaces (Optional) .........cccccviiiiiiinnees

Flexible Demodulator (Optional)
Demodulation MOdEes .........ccooiiiiiiiiiiiieeieeeeei e

Frequency Reference
SEADIILY ..
AGING e
External Reference ...

Reference OULPUL .........eiii i

Diagnostics
BUIIE-IN TESE ..

Physical/Environmental
Temperature Range Operating .........cooooeeveeeeeeeeeeeeeennn
Power ReqUIremMEeNts ..........cooviiiiiiiiieeeeeeeeiiiiee e
Power CoNSUMPLION ........ooooeiiiiiiiiiiie e

Multiple RS-232 transmit only (Individual Data
Outputs or Quad Output Matrix Switch); consult
factory for special high-performance data
interfaces

See separate FLX data sheet for specific Modem,
FAX & VFT modulations, & protocols supported

+5 x 107, max (internal)

+3 x 10° drift per day, max (internal)

Accepts 1, 2, 5 or 10 MHz (+1 PPM), 200 mV
peak-to-peak min into high-impedance load;
automatically switches to external reference upon
application of signal

10 MHz, 0 dBm, nominal, 50 ohms

Operator-initiated; detects circuit faults to the
module level

0 to 50°C; meets all specs 10 to 40°C
115/230 Vac £15%, 48 to 420 Hz
70 W, max (fully loaded)




WJ-9424

Options

Courtesy of http://BlackRadios.terryo.org

Nomenclature

Functions

Physical Characteristics

9424/FLX
Flexible Demodulator

Provides a single-channel VGC
demodulator capable of demodulating
& decoding a variety of Modem,

VFT & FAX signal formats

Performs:

- Symbol timing recovery

- Adaptive blind equalization
- Carrier Recovery

- Data derandomizing

- Data decoding

Provides demodulated character
data via the 9424/IDO option

or an installed Output Data
Formatter option

Outputs eye diagrams & constellation
patterns on X/Y analog outputs

In VFT applications, all canals or a
single selected data canal can be
output

See separate FLX data sheet for
list of protocols supported

Uses 1 of 30 available VGC option
slots

Consists of:
- FLX
- PC Assembly

9424/MAI
Multiple Analog
Input

Provides 6 high dynamic range
analog audio inputs

Inputs driven by balanced or
unbalanced sources

Provides independent AGC or
manual gain control for each input
channel

50-dB gain control range

Provides signal level indicator
for each input channel

Uses 1 of 4 VGC Input Formatter
option slots

Consists of:

- Analog Input PC Assembly

- Internal Cable Assemblies

- Set of rear panel identification
(ID) plates & decals

- 25-pin D connector that
accommodates up to 2 /MAI
options
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WJ-9424

Nomenclature

Functions

Physical Characteristics

9424/T1 Accepts a standard T1 input data Uses 1 of 8 VGC Input Formatter
T1 Input stream containing up to 24 VGCs option slots
Formatter
Allows selection of linear Consists of:
or u-law decoding on a - T1 Formatter PC Assembly
channel-by-channel basis - Internal Cable Assembly
- Set of rear-panel ID & decals
Supports a variety of framing
& line code formats
9424/CEPT Accepts a standard CEPT input Uses 1 of 8 VGC Input Formatter
CEPT Input data stream containing up to option slots
Formatter 24 VGCs
Consists of:
Allows selection of linear or A-law - CEPT Formatter PC Assembly
decoding on a channel-by-channel - Internal Cable Assembly
basis Set of rear-panel ID plates &
decals
Supports 2 framing formats & the
HDB3 line code
9424/1DO Provides individual RS-232 outputs Occupies no option slots

Individual Data
Output

for 12 Flexible Demodulator options

Up to 2 9424/IDO options
installable per WJ-9424 unit

Provides a rear-panel-mounted
25-pin D connector

9424/QMS
Quad RS-232
Matrix Switch

Allows routing of any 4 installed
Flexible Demodulator RS-232
outputs to rear-panel connector

Output routing totally non-
blocking & can be dynamically
changed

Occupies Output Data Formatter
option slot

Consists of:

- QMS PC Assembly

- 4 internal cables terminating
in individual BNC connectors

WJ-9424/BR
Blank Rack

Allows the mounting of a single
WJ-9424 into a standard 19-in
(48.26 cm) rack
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WJ-9548
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Hypothetical System Configuration
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