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Tunable Demodulator

WJ-9497

TheWJ-9497 TunableDemodul ator utilizesadvanced
Digital Signal Processing (D SP) and surfacemount technol o-
gy to provideprecisiontuning, filtering, and demodul ation of
received signals. Input to the unit can bedigital, in theform
of a50 megasampl es-per-second (M SPS) or slower word
parallel datastream, or analog. The use of direct digital
synthesistechniquesprovidesaccuratetuning withresolu-
tion downto 1 Hz. Automatic and manual gain control are
provided witharangeof 50 dB.

When auser installsan optional Analog Input Module
(AIM), theunit can processan analog input. Thefrequency
range of theanaloginputis0to 90 MHz. The AIM can also
accept a20-MHz bandwidth signal centered at 160 MHz.
Thesignal level canrangefrom-60to0dBm.

For thedigital input, thedemodulator acceptsword-parall el
datawith ratesup to 50 M SPS. Theunit also requiresthe
sample clock for theincoming data. Theword size of incom-
ing datais 12 bits.

HEIGHT 3.5in(8.89 cm)
WIDTH  8.5in (21.59 cm)

DEPTH 21 in (53.34 cm)
WEIGHT 21 Ibs (9.5 kg)

Excluding connectors, knobs & handles

WATKINS-JOHNSON COMPANY
700 Quince Orchard Road, Gaithersburg, Maryland 20878-1794

Phone: (800) WIJHELPS or +(301) 948-7550
FAX: +(301) 921-9479 Email: wj.helps@wj.com Website: www.wj.com

Printed in the U.S.A.

Features

[ Precisiontuning, filtering & demodulation

[J Analog & digital inputs& outputs

[J 0to 90 MHztuning rangefor analog signal
inputs; also accepts20-MHzbandwidth
analog input centered at 160 MHz

[J Upto 50 megasample-per-second datarate
for digital input signalswith 12 bits of
precision

[J AM,FM, DSB, SSB, | SB demodulation
standard

[J 1-Hztuningresolution

(1 AGC or manual gaincontrol

[J 24 programmabl el F bandwidthsranging
from100Hzto 20 MHz

[J Programmablevideofiltering

1 Tunableanal og predetection | F output:
Oto21.40r 160 MHz

(I Lowphasenoise, passbandripple&
differential group delay

[J IEEE-488remotecontrol; other interfaces
optional

[ Built-in test capability to detect
faultsto circuit card level

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.

Specification subject to change without notice.
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Theflexibility of theWJ-9497 D SP-based architecture
allowsforimplementation of any | F bandwidth
between 100 Hz and 20 MHz. The standard set of
filterssupplied withtheunit provides 24 bandwidths
from 100 Hzto 20 M Hz. A corresponding set of video
filtersisalso standard.

TheWJ-9497 providesdigital output signalsincluding
predetection|F, video, and audio. Digital predetection
IF andvideo areword-parallel datawith sampleclock.
Digital audio outputsareinacommercial digital
audiotape(DAT) format.

Analog outputsarealso availableincluding video and
predetection |F. Thepredetection |F signal isavari-
able|F tunablefrom baseband to 21.4 MHzin 100-
kHz steps. The predetection IF can alternatively be
output at a160-M Hz center frequency. Ananalog
audio output isstandard.

Demodulation modessupported by theWJ-9497
includeAM,FM,USB, LSB,DSB, andISB. AM and
FM modesareavailablefor all | Fbandwidths. USB,

L SB, and DSB modesareavail ablefor conventional
voice-gradebandwidthsandfor standard | F band-
widthsupto 20kHz. 1SB modeisavailablefor
standard | F bandwidthsupto 10kHz.

Utilization of 32-bit microprocessor circuitry allows
for powerful local or remote control. A complete set of
front-panel controlsallowsmanual operation of the
unit, whilean |EEE-488 interfaceallowscontrol from
an external source. Status of the unit isobtainable
throughthefront-panel display or throughtheremote
interface.

Functional Description

Thefunctional block diagram showsthe standard
and optional modulesthat makeup aWJ-9497
Tunable Demodulator. Theunit acceptseither
analog or digital input. If usersdesireanaloginput,
they mustincorporatethe optional Analog I nput
Module(AIM). TheAIM tunes(if necessary),
filters, and then digitizestheanaloginput signal.
Theresulting digital baseband signal consistsof 10-
bit dataat asampling rate of 50 M SPS.

Depending onwhether theinput signal isan analog
or digital input, the WJ-9497 selectseither the
digitized baseband fromthe AIM or the external
digital baseband input, whichisbuffered by the
Input Buffer M odule. A Resampler M odulesynchro-
nously convertsthe selected datastream to adata
ratecompatiblewith subsequent processing, and

passesthedatatothe Digital Receiver Module
(DRM). TheDRM isthe heart of the W J-9497. It
performsthetuning and IFfiltering requiredto
extract thedesired signal from theinput digital or
anal og baseband.

Using the predetection | F output fromtheDRM, an
optional Digital TunableNotch Filter Module
(DTNF) alowsauser to place atunable notch within
thereceived signal passband. TheDTNFmoduleis
useful whenitisdesireabletoremovenarrowband
interfering signalsfrom the passband.

Ifinstalled, theoptional IF Reconstruction Module
(IFRM) acceptsthedigital predetection|F signal, and
createsasingleanalog | F output. Theanalog I F
output can beafixed 160-M Hz frequency, or auser
cantuneit from baseband to 21.4 MHz with atuning
resolution of 100kHz.

A Digital Demodulator providesAM, FM, DSB,
SSB, and | SB demodul ation of the predetection | F
signal fromthe DRM . Post-detectionvideofiltering
isalsoprovided. TheDigital Demodul ator outputs
arethe selected digital video output, thedigital audio
output, and two analog audio outputs. The optional
Video Reconstruction M odule(VRM) acceptsthe
selected digital video signal, and reconstructsan
analog representation of thesignal.

A 32-bit control microprocessor interpretsremote
andlocal commandsto provideoverall high-level
control of theunit. Themicroprocessor sends
commandsto the 24-bit SPC processor that controls
theprocessing functionsand providesgain control
supervision. A full-functionfront panel supportsfull
manual control.

System Applications

TheWJ-9497 designincorporatesseveral features
that facilitate the integration of the unit within a
system. Themodular construction makesit easy to
maintain with aminimum of downtime. A key
advantage of themodular constructionistheability
to configurethe W J-9497 to best satisfy the opera-
tional requirementsof the system. A user can
incorporate off-the-shelf or custom options, inmany
caseseliminating the need for additional demodula-
tion or post-processing equipment. Theremote
modular control functionalso allowstheincorpora-
tion of different remote control interfaces.
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Options
Model # Functions Physical Characteristics
9497/AIM Processes analog signals in the 0 to 90 MHz |. Installs in a dedicated option slot inside

Analog Input Module

frequency range

Accepts signals centered within a 20-MHz
bandwidth around 160 MHz

Inputs baseband & IF signals with levels from
-60 to 0 dBm

Supports automatic or manual gain control,
with a 50-dB range

the chassis

Consists of:

- Printed Circuit (PC) Assembly

- Cable Assembly

- Rear-panel BNC Connector

Derives power & control from basic WJ-9497

IF Reconstruction Module

of the predetected IF signal

IF-output center frequency tunable from
0 to 21.4 MHz in 100-kHz steps or
fix-tuned at 160 MHz

9497/DTNF Allows the placement of a tunable notch . Installs in a dedicated option slot inside the
Digital Tunable Notch within the received-signal passband chassis
Filter Module Provides selectable tuning . Consists of a single PC Assembly
Step size: 1 to 100 kHz
Provides: . Derives power & control from basic WJ-9497
- Notch width proportional to IF bandwidth
- Notch depth: 40 dB, min
9497/IFRM Reconstructs & outputs an analog version . Installs in a dedicated option slot inside

the chassis

Consists of:

- PC Assembly

- Cable Assembly

- Rear-panel BNC Connector

Derives power & control from basic WJ-9497

9497/VRM
Video Reconstuction
Module

Reconstructs & outputs an analog version
of the selected video signal

Installs in a dedicated option slot inside the
chassis

Consists of:

- PC Assembly

- Cable Assembly

- Rear-panel BNC Connector

Derives power & control from basic WJ-9497

" The base WJ-9497 accepts digital inputs, and provides digital and analog outputs. Except where noted, users can install option cards
in any combination. Some options may require an upgrade of the control-microprocessor software.
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Specifications

Digital Input Characteristics
INpUt SAMPIE RALE .....oviiiiiiieiee e 48.8,97.7, 195, 391, 781 ksps,1.56, 3.125, 6.25, 12.5, 25, 50 Msps
INPUE FOMMAL ... 12-bit word parallel & sample clock

Analog Input Characteristics (with WJ-9497/AIM Option)
FrequenCy RANGE .......ccoceeiiiieiieie e 0to 90 MHz, 160 MHz with 20-MHz bandwidth
Input Levels ...-60to 0 dBm
NOISE FIQUIE ..ottt 27 dB, max
INPUEVSWR ..ot 2:1, max
Input Overload ..... ...+20 dBm, with no damage
Input Impedance .. ...50 ohms
IMage REJECHION .....ooviiiiiiiii et 70 dB
GaIN CONLIOl ..o Manual or AGC
Manual Gain Control Range ............cceceeeereiieneneneneeeeeane 50 dB, nominal

Tuner Characteristics
TUNING STEP SIZE oo e 1 Hz to 1 MHz, selectable
IFBandWidths ........cccoiiiriicireeee e 20,10,5,2,1,25&1.3MHz

750, 600, 500, 200, 100, 50, 20, 10, 5, 3.8, 3.2, 2.6, 2, 1 kHz
500, 200, 100 Hz
Other Filters Optional

IF Shape FACIOr .....cccuiiuiiiiii e 1.8:1 (3to 70dB)

Passband Ripple .. ...0.3 dB, max

Image Rejection ... ...70dB, min

IF REJECHION ..ttt 70 dB

OULPUL SPECITUM ...ttt Normal or inverted
Demodulator Characteristics

DeteCtion MOUES .......cccoeriiiciriirieeceee e AM, FM, SSB, ISB, DSB

Video Bandwidths ........ccccviveiiiinincnencceneeeee 10, 5, 2.5, 1 MHz

500, 250, 100, 50, 25, 10, 5, 2.5,1.9, 1.6, 1.3, 1 kHz
500, 250, 100, 50 Hz
Other Filters Optional
Audio Bandwidths .........cccoireiiinicree e 20,10, 5,3.8,3.2,2.6,25,2,1.9,1.6,1.3, 1 kHz
500, 250, 200, 100, 50 Hz
Notch Filter Characteristics (with 9497/DTNF Option)

TUNINGRANGE ..ot e Full width of passband
TUNING STEP SIZE e 1 Hz to 100 kHz, selectable
Notch Width (-3 dB), nominal
20-MHz IFBW .....ccccooiriennen. 2.6 MHz 750-kHZ IFBW ......cccoiienne
10-MHz IFBW .... 600-kHz IFBW ... .
5-MHZ IFBW .....ccooiiiiiiieee 500-kHz IFBW .......cccceiuenne
2.5-MHZ IFBW .....ccccoviriennen. 200-kHz IFBW .......ccccevuenne
2-MHz IFBW ...... 100-kHz IFBW .... .14 kHz
1.3-MHz IFBW ... <50-kHZ IFBW .......cccerurnne. 1.8 kHz
1I-MHZ IFBW ......cocoviiieeeen.
Digital Output Characteristics
Digital OUIPULS ....ovueeiieiiiiiieie sttt Predetection IF, Selected Video, Audio
OULPUE FOMMAL ...t 16-bit word parallel & sample clock for predetection IF & video

Commercial Digital Audiotape (DAT) format for audio
Analog Output Characteristics

ANAIOG OULPULS ..oviviiieiiiieeeee e 2 Audio, Tunable IF (With 9497/IFRM option),
Selected Video (with 9497/VRM option)
OULPUL IMPEAANCE ..ot 600 ohms for audio; 50 ohms for others
IF Output Levels (9497/IFRM 0ption) .......ccccceveverieeienenenns -10 dBm, nominal
IF Passband Ripple (9497/IFRM option) ...2.0 dB, max
Headphone Audio (Standard) ...........ccccevererienenenienenenens Toll-quality stereo; independent channel selection & volume control
for each side
Control
(o Toz- 1L @0 311 (o] [P TUSRRN LCD display (8 x 40 characters), keypad, cursor & edit control
knobs, headphone volume controls
REMOtE CONLIOl ... IEEE-488 interface, standard
Consult factory for alternate interfaces
Frequency Reference
Internal Reference Stability .........cccocvveviiiiieniieeeeceee +5 x 107, max
External Reference INPUL..........ccoceieeiciie e Will accept 1, 2, 5, or 10 MHz +1 PPM, 200 mV peak-to-peak, min.
into a high-impedance load; automatically switches to external
reference upon application of signal
Reference OULPUL .........cceeiiiiiiieie e 10 MHz (0 dBm, nominal into 50 ohms)
Physical Environmental
Temperature Range
(@] oT=T =i oo [T S TR PR 0 to 50°C
Meets All Specifications ...10to 40°C
Operating Altitude (50°C Ambient) ..........ccoceeeiiiienieneneenen. 10,000 ft (3,048 meters) max
Power REQUIFEMENLS .......cccuiiuiiiiiiiieeieie e 115/230 Vac +10%, 50 to 400 Hz
Power CONSUMPLION .....cccooiiiiiiieieieeeie e 265 W, max
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