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FEATURES

@ Up to 24 Independently-Tunable FDM Channel Demodulators In a Single Unit

@ Analog input Tunable From 0 to 20 MHz In 1-Hz Steps — Offs=ts Can Be Entered As PPM
Errors Individually Assigned to Each Baseband Input

@ Conipact Size; High Funetional Density -- 3.5 Ineh Haif-Rack Package (3.5 x 8.25
x 290 Inches)

® Very Low Differential Group Delay and Flat Amplitude Response

@ Four Analog Baseband Inputs That Can Be Connected ' a Non-Blocking Fashion To Any of
the Individual Channel Demodulators — Buffered Outputs of All Basebands Provided for
Access By Multiple Units

HDB3-Encoded Level 1 CEPT PCM Output Standard, Multiple Audio Outputs Optional --
Modular Output Interface Allows a Wide Variety e Other Analog and Digital Data Formats

® Up to Eight WJ-9548s Can Be Configured "*o Function As a Single Unit -- Up to
192 Channels Can Be Controlled As a Singie Remote Device With Each Voice-Grade
Channel Capable of Being Independently Directed to Any PCM or Audio Channel Output

® Independent Channel Control of Gain, Upright/Invert Detection and Output Routing
@ Built-In Test Capability Deteets Cireuit ™aults to the Module Level

L Full Local and IEEE-488 Remote Cocntrol With a Variety of Other Remote Control
Interfaces Available

@ Optional Aetivity Monitor Provides Sort Capability for Differentiating Among No Activity,
CW Tones, Voice and Non-Voice Data Conditions On a Channel-By-Channel Basis

£

WATKINS-JOHNSON COMPANY ¢ 700 Quince Orchard Road, Gaithersburg, Md., 208/78-173594
(301) 948-7660 « TWX: 710-828-0546 » Telex: 89-8402 or 275127 » FAX: (301) 921-8479




DESCRIPTION

The WJ-9548 is a Multi-Channel Tunable FDM Demultiplexer that incorporates the
accuracy and efficiency of a Digital Signal Processing (DSP) approach. Due to its modular
design, the WJ-9548 can be easily configured sz a 6, 12, 18 or 24 channel unit. The WJ-9548
accepts up to four 20 MHz analog FDM basebars and conneets them in a non-bloeking fashion to
any one of the independently-tunable channel Zemodulators. A buffered version of each baseband
input is also provided as an output allowing multiple units to access the same basebands.

The WJ-89548 combines analeg and digital processing techniques in a seheme that
significantly enhances the performance rolative to demultiplexer implementations that are purely
analog or digital. An analog tuner provides coarse filtering and frequeney conversion prior to
applying its output to a high-resolution A/D converter. The critical channel filter and 1 Hz fiae
tuning are then applied digitally with internal computations carried out to 24 bits of preci=ion.
The result is a compact, cost-effective solution to FDM demodulation characterized by high
performance, flexibility, and relistiiity.

A modular outpul interface allows the WJ-9548 to be tailored to meet specific
system requirements. The steidard output format is an HDB3-encoded primary level CEPT PCM
stream. The digitized voice-grade channels can be mapped into the thirty avsiiable PCM
channels in a non-blocking fashion providing a flexible and redundant interface to ¢axternal PCM
equipments. Other stand:crd outputs include the parallel TDM bus providing voice-grade data in
16-bit linear format and s front panel stereo headphone allowing an operator te simultaneously
monitor any two selected audio channels. Other possible output data formats inelude D1 or D3
channel bank PCM, cu:e or more analog monitor channels, and a repacked basic group (60 to
108 kHz) FDM baseb=svd.,

Control of the WJ-9548 can be performed either locally, via the front panel LCD
display and keypad controls, or remotely, via the standard IEEE-488 interface. A variety of other
remote control interfaces are available as drop-in, alternative optionc. Execept for headphone
volume control, all operator-selectable parameters, including program:nable scan strategies, are
controllable and accessible over the remote control interface. A tharough Built-In Test feature
capable of Guickly detecting eireuit faults to the module level can al:o be initiated remotely.

The data and control architecture of the WJ-9548 allows up to eight units to be
stacked in a master/slave configuration and funetion as a single unit. By conneecting the parallel
TDM rtises of several units together, a voice-grade channel provessed in one unit can be accessed
by the output interfaces of any other unit. This allows up to 192 FDM channels to be
indejendently mapped into the various PCM and audio outpiis supported by the individual units.
As u result, multiple thirty-channel CEPT streams can be loaded to their full ecapacity. To
further support this master/slave configuration, one of the units, designated as the master, can
e equipped with an auxiliary IEEE-488 interface. This interface is used as an internal eontrol
bus allowing an external computer to control the entire bank of demultiplexers conneeted only to
the master unit's standard remote control interface.

For all of its capability, the WJ-954% FDM Demultiplexer is extremely compaect.
Two units, mounted side by side, fit into a standard 19-inch equipment rack, occupying only
3.5 inches of vertical rack space. The weight of tie unit is approximately 20 lbs.



SPECIFICATIONS

Input:
Number of Inputs .................... Four analog basebands, connectable to any

channel demodulator in a non-bloeking manner

INPUE RAHED oo vin 25 40 w5 v ern s sl e utvie 4 atie 150 Hz to 20 MHz
(Reduced performance below 8 kHz)
Input Impedance ...... o xis nwsaisa e vne  (0CNME
Nominal Input Level .....0000004. «+.+ =25 dBm nominal test tone
Input Level Range ............ +sss.2++ -30 to 0 dBm composite baseband
Baseband Gain Control ........0... .- +s+. Long time-constant AGC that optimizes input

gain for basebands in the -30 to 0 dBm level ranze

Digital Outputs:

b O e e Parallel TDM Voice-Grade Channel (VGC) Bus,
standard; linearly-coded channel data with word
and framing elocks. HDB3-encoded primary level
CEPT PCM output, standard

Digital Gain Control Modes ......0000.. Manual or AGC, applied to individual digital
voice-grade channels

DIEital Gatn RBRnEwes i el e b e s w s it e 36 dB

Output Frequency HEEDQ“\-& (3 252 (I . 150 to 3850 Hz

Bandpass RIPDIE . oo s v asivsiassusinnsis . *0.25 dB maximum (600 to 3400 E=)

Harmonie Distortion of Output ..... ++sss 60 dB minimum below nominal output of 1 kHz
test tone

Spurious Outputs ............ «ssss2+s 60dB minimum below nomina! 1 kHz test tone

Hesidual Nolge: ... .ieiisis i o sasielsde «++ 60dB minimum below nominai 1 kHz test tone

Adjacent Channel Sejection

(300 Hz Into Adjacent Channel) ......... 60dB minimum

Noise Power Ratio (NPR)

(Speeified Over the Input Noise

Loading Range of -30to 0 dBm) ......... 50 dB minimum for uy to 600 channels of noise

load
45 dB minimum for up to 3600 channels of noise
load
Differential Group Delay .............. 100 microseconds maximum, 150 to 3850 Hz
Incidental FM ... ..viverenenennnnsas 1 Hz maximum
Angiog Outputs:
Video Baseband Output:
Number ......... o000 eeeceenes «+++ Four; one for each baseband input
Level ..... sl tae BiletHLATe vessenssss Same as input (£0.5 dB)
Passband {1 dB] LRI R R R N I R »saes 150 Hz v 18 MHz minimum
Adjacent Baseband Crosstalk ......... -60 dB maximum

Audio Output (CODEC):
Type (standard) ................... BStereo headphone with independent channel
seicction and volume control for each side

Output IMpedance .. voseesoscsoiveesas €50 Ohms

QOutput Level ..... Y T SIS + + » »» Adjustable, up to 10 dBm minimum into 600 ohm
load (separate adjustments for right and left
sides)

Additional Analog Outputs ............ . Up to 24 analog VGC audio monitor outputs
(optional)



SPECIFICATIONS (Continued)

Control:
Local Contrel ......... e T ok i e |

External Control .. ........ Y L.

Tuning:
Local or Remote .......

RURIRE TIe R s s st waiae st aies e

DEtEEtiunMGdE P & F F ¥ ® & &8 8 B B N B 6 B B @& 8 B @ 8

Frequency Reference:
St&bilit? - & 8 B B ® B W # F F F @& @ 8 8 B & B = 8 @8 "o ow

PAEITIRE oite’ o wisratin Hats laib o e e a Vel lira (e cmyaa a v b U
External Raferenee: o6 o i o vnosane i
Referance QUtPUL . o wweisicasise sle sis s
Diagnosties:

EUi]t-[nTESt lllllll 5 B B B §F & & & & @& & & & @® @

Physicel/Environmental:
Temperature Range:

COPSPATITE: " oo tin o-s vinlia) atatarsiarasvialavarsis oy
Meets All Specifications .............
EATIIEMICT e o asiea e der A e a el al s din s ela
Pswer Requirements ........... a's aie e

cower Consumption
12 ChanNel Unit s sis e veis snnts bdials

24 Channel Unit .. ..o oo oeeseseseees
BT (aViiais b et e ek e L e ra e e T et as
WEight R R OR R ® = @ # # & & § @ & &8 & ® ®a @ & & F B S F W

Aphanumerie LCD display, keypad and headphone
volume controls

!EEE-488 interface standard; consult factory for
alternate interfaces

0 to 20 MHz with 1 Hz resolution (Offset fre-
quencies can be entered as PPM corrections for
each baseband)

Selectable frequency step size or formatted
tuning (SMG, MG, SG, G) based on CCITT 2700
and 960 channel frequeney plans

20 milliseconds maximum after receipt of tuning
command

SSB upright or inverted spectrum (seleeiable on
channel-by-channe! basis)

+1 x 10-7 maximum, internal reference

(5 x 10-8 option available)

+3 x 10-9 drift per day maximum, internal
reference

(1 x 10-9 option available)

Will acecept 1, 2, 5 or 10 MFes £1 PPM, 200 mV
peak-to-peak minimum intc a high impedance
load. Automatically swit=hes to external ref-
erence upon application o! signal

10 MHz, 0 dBm nominal, 50 Ohms

Operator-initiated, dstects eircuit faults to the
module level

0 to 50°C

10 to 40°C

Designed to meet TEMPEST requirements
115/230 VAC +£15%, 48 to 420 Hz

50 watts maximum

70 Waits maximum

3.5 x ¥.25 x 20 inches, execluding conneections, and
hardles

2" ibs.
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