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Technical Data

WATKINS-JOHNSON

Multichannel Digital Tuner

WJ-9104A Series

TheWJ-9104A seriesof Multichannel Digital Tuners
provideup to eight RF channels, with acenter frequency
range of 25t0 2000 MHz (tunable 10to 2600 MHz), with
amaximum tuning speed of 60 microseconds. Thestan-
dardunitistheWJ-9104A-6. TheWJ-9104A issuitable
for variousapplications, whichincludeprecision DF,
rapidsignal analysis, and antennabeamforming. Ampli-
tude and phase distortion within each channel ismini-
mized, asisamplitude and phase mismatch among chan-
nels.

An operator can configurethetuner channelsviaremote
control to tuneindependently, or in aphase-coherent
Direction Finding (DF) modewherechannelsshare
common Local Oscillators(L Os). Ineither operating
mode, each tuner channel providesadigitized 10-MHz
instantaneous! F bandwidth (IFBW) sampledat 25.6 MHz
with 12 bitsof precision.

A high-speed Small Computer System Interface(SCSI-2)
handlesremote operation and control of theWJ-9104A-X.
A Direct-tuning Control interfaceallowsprecision
triggering and timing. Theunit configuration may

include either an ac or dc power supply. It consumes

Features

O Upto8phase-coherent or independently
tunablechannels

0 Center frequency rangeof 25to 2000 MHz
(tunable10to 2600 MH?2)

0 75-dB Spur-freeDynamic Range (SFDR)
0 60 ustuning speed

0 10-MHzinstantaneousBWSs(others
available)

O Digitized I F outputsfromeach channel at
12 bitsof precision

O Lowphase& amplitudemismatchamong
channels

0 SCS-2remotecontrol

HEIGHT 5.25in (13.3cm) *DEPTH 25 in (63.5 cm)
WIDTH  19in (483 cm)  WEIGHT 70 Ibs (31.7 kg)

* Including handles & connectors, fitted for standard EIA
19-in slides

*Restricted International Distribution*

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.



WJ-9104A

700 wattswhenfully loaded. TheWJ-9104A-X is
packagedinasingle, standard, full-rack chassis, and
weighslessthan 70 pounds(31.7 kg) fully loaded.

Functional Description

WJ-9104A-6 consistsof a

Digital InterfaceBoard
Motherboard
Power Supply

DTM-X)

Reference/L O Generator M odule
LODistributionModule

Uptoeight Digital Tuner Modules(WJ-9104A/

Thediagramof anindividual WJ-9104A/DTM-6
showsthedesign asathree-stage superheterodyne
receiver followed by ahigh-speed anal og-to-digital
(A/D) converter. Each tuner modulecontains
suboctavepreselectors(20to 2600 MHz), 40 dB of

RF gain control, 40 dB of IF gain control, first- and
low-band LOs,andan A/D converter. The
WJ-9104A -6 mainframeprovidespower, control,
frequency reference, second and third LOs, and the
sampling clocksfor the A/D converters. Each tuner
moduledigitizesal0-MHzIFBW at 25.6 MHzwith
12 bitsof precision. Thepresampled analog | F signal
isalso an output.

Other Configurations

TheWJ-9104A design supportsavariety of
configurations. By changingtheL O distribution
scheme, the unit can support up to four dual -
channels, or acombination of dual-channelsand
independent channels. Contact thefactory to discuss
substituting IFBW's, samplerates, or removing A/D
converters. Seetableon page6 for afew possible
configrations.
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WJ-9104A

Specifications for WJ-9104A-6

Architecture

Eight independently tunable digital tuners, any number of which are configurable for phase-coherent DF operation.

Tuning

Center FreqUENCY RANGE .....ccoceeiiiiiieiaiieaeeaaeeaeeaaeaaaeaa e 25 to 2000 MHz (tunable 10 to 2600 MHz)
Suboctave preselection across entire range

TUNING-StEP SIZE .o 500 kHz

TUNING SPEEA ... 60 pSec, max to within 1.5 kHz (between any

2 frequencies in same band)

Reference Frequency

o U - T 5 x 107 over 0 to +50°C
AGING e 1 x 10 parts per year
External-reference INput ............coovvviieiiiiiiiiiiiieeeeeee 10 MHz at 0 dBm nominal, 50 ohms
REMOLE CONTIOI .....eeeiiiiiiiiiiiiiiiieiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenennees SCSI-2
Gain
OVEIA GaUN ... 49 dB, +3 dB
Gain Control
RANGE oo 60 dB in 2-dB steps
Yol | - T 0.5 dB or 6% of attenuation setting, whichever is
greater; attenuation shall be monotonic
Y=Y 11T T T 1= PPNt 50 S, max
RF Inputs
L] 1= £ g o PSP PPPPPPPPRS 50 ohms, nominal
VS R e 2.5:1, max
Input Power withoUt Damage ...........eueeveueeeeeememeeeneneeennnnnnnnnns +30 dBm
RF Input Level for Full-scale OUtpUt............cevvveeieieeiiiiiinnnns -43 dBm, +3 dB (at max gain setting)
(R LR =10 [ 1= 11 (0] o [FUPT OO < -90 dBm, 1 to 2000 MHz

< -80 dBm, 2 to 6 GHz

Input Intercept Point! (min)
Out-of-band input 2Nd-0rder ..............eveeeeeeeeeieieiiiiiiieeieneeenns +55 dBm
Out-of-band iNput 3rd-0Order ................eeeeeeeeeeeeeeeeeeeeeenneneeenns +15 dBm, measured for 2 signals separated by 60 MHz

Baseband Outputs

Center FIEQUENCY ... .coiiiiiiiiei e 6.4 MHz

Instantaneous Bandwidth (2.5-dB) ...........cevvvviiiiiiieeiiieinennnns 10 MHz, nominal

Ultimate REJECHION ........ueeiiiiiiiiiiiiiieieieeiieeeeeeeeeeeeeeeeeeeeeeeennenees 80 dB at frequencies >7.8 MHz from the center
frequency

Passband Amplitude Variation .............ccccccveeeeemieneeeeeeeennnnn. 3 dB, max over 95% of the 10-MHz passband at 25°C

Passband Phase Variation ............ccoooueiveiiiiiiieie e, 50°, max over 95% of the 10-MHz passband at 25°C

! For two tones outside the 1st IF filter.



WJ-9104A

Full-scale Analog Output Sample Level

A/D converter bypasSed ............uueueeueeeeeeeeeeeneeneneennnenennnnnenes +6 dBm, nominal
A/D converter installed ...............ueeeeeieeeeeieiiiiieieeeeeeeeeeenneeenns -20 dBm (26 dB below A/D converter full-scale input)
Digital Output
CIOCK FALE .. e 25.6 MHz, derived from internal reference
FOIMAL ... e Parallel 12-bit differential ECL, two’s complement binary;
differential ECL Data Valid clock
SaMPIE OULPULS ...enniieiiiiiiii e 1st LO Master
Lowband LO Master
2nd LO
3rd LO

A/D converter clock
10-MHz reference

Dynamic Performance

Spur Levels (max)

Internally Generated .........ccooeiieiiiiiiiieee e Fixed- tuned spurs: 12 or Less below -95 dBm per
channel. All other below -115 dBm,
referenced to the RF input

SFDR at Digital IF Output, Max Gain

Equivalent Full-scale Ouput Level ............cccccevvveeeveeeennennnnnns +6 dBm, typical
Single-tone SFDR (-1 dBFS OUPUL) ...ccooeeeeeeeeeeeeeeeeeeeeeeeee -75 dBFS
Two-tone SFDR (-7 dBFS OUPUL) ...cceevvveeeieeeieeeeeeeeeeeeeeee -75 dBFS
NOISE FIGUIre (IMAX) .....vvverreuereenneneeneeeennnnnnnnnnnnnnnnnnnnnennnnnnnnes 15dB, 25 to 514.5 MHz
16 dB, 515 to 2000 MHz
Phase NOISE (IMAX) .....vuveruuurunnneernnnnneennnnnnnnennnennnnnnnnennnnnnnnes 25to0 500 MHz 500 to 2000 MHz
(dBc/Hz) (dBc/Hz)
LKHZ oo -100 -100
TOKHZ e -110 -110
TO0 KHZ e -118 -110
L MHZ e e -118 -110
STOMHZ .o -130 -125
Rejection
L e >80 dB
IMAGE oo >80 dB
Channel-to-channel Isolation .............ccoooueieieiieiiiieieee. >60 dB, Phase-coherent DF Mode
>80 dB, Independent Mode
Power Requirements............ccceeiiiiiiiiiiinniic 115/230 Vac, +10%, 50 to 60 Hz (single phase)
POWEI SWILCH ..o llluminated, front panel
Power Consumption ..o 700 W, max

Temperature Range

(@0 TT 1110 0 to +50°C
Full Specification ComplianCe ...............ceevveeeeeeemmeeeeeneeennnnns 0 to +40°C
Y (0] = o = S SUUTPRT -30 to +55°C
(@70 o 1o Inlet air through filters on front panel
Exhaust air through rear panel
P AN 1] 18 Lo (YOO Operational at 10,000 ft

(Maximum ambient +30°C)
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Physical Characteristics

EMISSIONS ....iiiiiiiiiiiiieeiiieeeieeeeeeeeeeeeeeeeeeeeeeeeeeseseeesensnsesenssnnnnnes Designed to meet MIL-STD-461C requirements

ShOCK/NVIBIation ... Designed to function when subjected to vibrations as
specified by MIL-STD-810E (method 516.4,
procedure VI)

Tuner Connectors

/0 Function Type
Inputs RF 1 SMA per channel
10-MHz External Reference 1 SMA
AC Power 1 Standard IEC ac power
Outputs Digital IF 1 Amplimite 0.050 SCSI-2 per channel
Analog IF Sample 1 SMA per channel
Internal 10-MHz Reference 1 SMA
First-LO Master Sample 1 SMA
Low-band LO Master Sample 1 SMA
2nd-LO Sample 1 SMA
3rd-LO Sample 1 SMA
A/D Converter Clock Sample 1 SMA
SCSI Remote Interface Daisychain 1 Amplimite 0.050 SCSI-2
Bidirectional SCSI Remote Interface 1 Amplimite 0.050 SCSI-2
Direct-tuning Control 1 subminiature 15-pin high-density D

Some Possible Configurations

# of
Channels IF Internal
X IFBWs Output Power Configurations
(MHz)
8x 10 Analog 28 Vdc 8 channels (Independent
or any number of DF)
5x10 Analog or 115 Vac 2 dual channels,
Digital (50 Hz) 1 independent channel
8x 10 Digital 115 Vac 8 channels (independent
(400 Hz) or any number of DF)
8x 10 Digital 115 Vac 4 dual channels
(400 Hz)
8x2 Digital 115 Vac 8 channels (Independent
(400 Hz) or any number of DF)
8x 10 Digital 115 Vac 8 channels (Independent
(60 Hz) or any number of DF)
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