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Technical Data

May 1996

WJdesigned theWJ-9128 HF Tuner for system applica-
tionsrequiring high dynamic range and performance. It
coversthe0.1to 32 MHz frequency range, providing up to
88 dB of instantaneous Spur-Free Dynamic Range (SFDR)
ina2-MHz bandwidth.

Thetuner usesstate-of -the-art architecture and component
technology. WJhasimplemented direct and frequency-
converted baseband tuning to ensure maximum
performance for any frequency input. The unit also owes
itsperformanceto unique circuit-design techniguesand
componentsincluding aWatkins-Johnson proprietary
mixer.

The WJ-9128 tuner consists of an RF Tuner Moduleand a
Local Oscillator (LO) Synthesizer Module. Eachishoused
inasingle-width C-size VX1 module.

WATKINS-JOHNSON

HF Tuner
WJ-9128-X

Features

0 0.1to 32 MHzfreguency coverage

O High spur-freedynamic range: upto88dB,
minimum

0 2-MHzbandwidth

O 250-kHztuningresolution

O Internal 14-bit A/D converter

O Built-intest circuitry

[0 High-speedfiber-opticdigital output

O VXI formfactor

RFTUNER*
SIZE  9.2x1.2x13.4in WHGHT 5.5lbs
(23.26x3.04x34.03cm) (2.48kg)
LOSYNTHESIZER*
SIZE  9.2x1.2x13.4in WHGHT 6.2lbs
(23.36x3.04x34.03cm) (2.81kg)

*C-size

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.

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.
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WJ-9128-X

RF Tuner

The RF tuner containsthe RF signal path from RF
input to baseband digital output including the func-
tions:

. Input protection

. Gaincontrol

. Frequencytrandation

. Signal amplificationandfiltering

. Noisesourcefor built-intest

. Fiber-opticinterfacefor digital dataoutput

The RF tuner providesabaseband output 2-MHz
wide. It featurestwo frequency band pathsto convert
incoming signal sto baseband:

. Direct 0.1to 2 MHz low-band path
. Dual-conversion 2to 32 MHz high-band path

Theunit routes both signal pathsto aninternally
supplied Analog-to-Digital (A/D) converter.

Aninput switch routesthe RF input sighal to one of
two low-passfilters. Thesefiltersimprovetuner
performancefor out-of-band signals. Thetuner also
includesinput overload protection for signalsgreater
than +30 dBm. After filtering, the unit routesthe
signal through a step attenuator that provides47 dB of
gaincontrol in 1-dB steps.

After passing through the step attenuator, the signal
path splits based on the band of frequenciesdesired.
Thetuner switchesthelower frequency band (0.1 to
2 MHz) to asignal path that includes an amplifier and
another low-passfilter, which providethe necessary
anti-aliasing performance. Thetuner switchesthe
upper frequency band (2to 32 MHz) to asignal path
whereit isamplified and upconverted toa70-MHz
first IF; then amplified, filtered, and downconverted
to near baseband. SAW bandpassfiltersobtain sharp
shapefactorsand provide consistent group delay
characteristics.

Thelow- and high-band frequency pathsagain come
together for final amplification, impedancetransfor-
mation, andfiltering. Thesebaseband amplifiers
exhibit extremely low spuriousoutput.

Anonboard A/D converter digitizesthefinal IF. This
tuner providesup to 88-dB SFDR. A more
economical A/D can provide 82-dB minimum SFDR
performance. Thelower-cost A/D converteris
availablewiththeWJ-9128-1/RF and WJ-9128-2/RF.
Seethe RF Tuner Module Optionstablefor details.
Thetuner takesthedigital stream fromthe A/D and
encodesit onto afiber-optic serial bususing AMD's
popular TAXI interface. WJprovidestwo ST-type
fiber-optic connectorson the front panel of the RF
tuner module. Aninternal noise source at thefront
end of the RF tuner providesfor built-in test
operations.

LO Synthesizer

TheL O Synthesizer module housesfour functions
required for HF Tuner operation:

. First-LOsynthesizer

. Second-L O synthesizer

. Referenceconditioner

. A/D converter clock (optional)

W J'ssynthesi zersmaintainthehighest performance
possible. WJhasengineered very |ow-phase-noise
synthesizersto minimizedegradation of thedynamic
range provided by thetuner.

Theunit generatesthefirst LO from aninternal
20-MHzreference using aPhase-Locked Loop (PLL)
synthesizer. Thefirst LOistunablein 250-kHz steps
and exhibitstuning speedslessthan 500 micro-
seconds. A fixed-frequency crystal oscillator and
PLL generatethe second LO and the A/D converter
clock.

A referenceconditioner providesalow-phase-noise
20-MHz signal to generatethefirst and second LO
signals. It containsaVCXO that either providesthe
20-MHz reference signal directly or locksonto an
external 10-MHzreferencesignal for increased
frequency accuracy.

Contact thefactory for multichannel synthesizer
requirements.
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WJ-9128-X

Specifications

Frequency Range

Conversion Scheme
0.1 MHz to 2 MHz
2.0 MHz to 32 MHz

Tuning Resolution

Tuning Time

Internal Reference Stability

External Reference Input/Output
Frequency
Level
Impedance

1st-LO Output
Frequency
Level
Impedance
Resolution

2nd-LO Output
Frequency
Level
Impedance

A/D Converter Clock Input
Frequency
Level

A/D Converter Clock Output (Optional)
Frequency
Level

RF Input
Impedance
VSWR

RF Gain
Without Preamplifier Engaged
With Preamplifier Engaged

RF Attenuator
Maximum Attenuation
Resolution
Preamp
Adjustment Speed
Total Gain Control

Maximum Operating Signal Level
Preamplifier Engaged, No Attenuation

Damage Input Signal Level

Dynamic Range

0.1 to 32 MHz (degraded performance from
0.1to 0.5 MHz)

Direct path, no conversions
Double conversion

250 kHz

250 psec, typical
500 psec, max

5 x 107 (over 0 to 50°C)

10 MHz
0to +3 dBm
50W

70 to 102 MHz
0to +3 dBm
50W

250 kHz

See LO synthesizer module options
0to +3 dBm
50W

See RF tuner module options
ECL

See LO synthesizer module options
ECL

50W, unbalanced
2.5:1 max

31 dB +2dB (@ 25°, £3dB over full temperature range)
43 dB +2dB (@ 25°, £3dB over full temperature range)

1dB

12 dB (conversion path only)
250 psec, typical

59 dB in 1-dB steps

-35 dBm, typical
+30 dBm, min

See RF tuner module options
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WJ-9128-X

3rd-order Intercept Point!
Output, in-bandwidth
Input, out-of-bandwidth
2nd-order Intercept Point!
Input, out-of-bandwidth
Noise Figure
IF Filter Shape Factor (2 dB:95 dB)
Analog Baseband Output
0.1 to 2 MHz Path
Center Frequency
Bandwidth (2 dB)
Impedance
Level

2to 32 MHz
Center Frequency
Bandwidth (2 dB)
Impedance
Level

Image Rejection
IF Rejection
Internally Generated Spurious
Conducted LO Radiation
LO Phase Noise (Typical)

42 dBm, typical
25 dBm, typical

60 dBm, typical
15 dB, max

-20 dB relative to A/D input, typical

See RF module options

2.0 MHz

50w

-20 dB, relative to A/D input, typical

> 90 dB, min

> 90 dB, min
-130 dBm, typical
-100 dBm, max

Offset .oveviiieeiiiie, L KHZ. oo, -125 dBc/Hz
10 KHZ ..o, -125 dBc/Hz
100 KHzZ....oooveiiiiieeee e, -130 dBc/Hz
1 MHZ e, -140 dBc/Hz
Operating TEMPErature.........cccvveeeeeeeiiiiiiieeeee s essnieneeens 0to 50°C
Storage TempPerature .......ccoooeeeeeeeeeieieeeeeeseesesnes -40 to +70°C
HUMIAILY oo 0 to 95%, non-condensing
ATUAE oo 50,000 feet (15250 meters), non-operating
24,000 feet (7300 meters), operating
SHNOCK . Designed to MIL-STD-810D, bench handling
Power Consumption
Module Current Total | Max
+5V 5.2V +12V 12V +24V 24V Watts | Waits
WJ-9128-X/RF | 1.78A 1.49A JTA .056A .262A .178A 37.14 | 40
WJ-9128-X/LO | .850A .900A 400A .015A .018A 0.0A 14.3 15

lIntercept point measurements made at analog input to the A/D converter.
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Tuner Connectors

Courtesy of http://BlackRadios.terryo.org

Module I/O Functions Type
Inputs RF Input SMA
1stLO SMA
i 2nd LO SMA
pd Power VXI Interface
E Control 15-pin micro-D or VXI
L Clock/Framing Data 9-pin micro-D
x Outputs Sample Analog Baseband SMA
Fiber-optic Data (1 & 2) ST
Inputs External Reference SMA
o Exernal 1st LO SMA
N Power VXI Interface
) I .
8 a Control 15-pin micro-D or VXI
= Outputs 1stLO SMA
z 2nd LO SMA
5 External Reference SMA
A/D Clock (optional) SMA
RF Tuner Module Options
2nd-LO Input Analog Baseband A/D Sample
RF Frequency Center Frequency Rate SFDR* Control
Module (MHz) (MHz) (MHz) (dB) Interface
WJ-9128/RF 66.25 3.75 5.0 88 Front Panel
WJ-9128-1/RF 66.25 3.75 5.0 82 Front Panel
WJ-9128-2/RF 68.72 1.28 5.12 82 VXI Bus
LO Synthesizer Module Options A/D CLK OUT (OPTIONAL)
ndLO b WJ-9128/LO I——
Output Clock Output SYNTHESIZER —1ST-LOOUT
LO Frequency Frequency Control 2ND-LO OUT
Module (MHz) (MHz) Interface >
WJ-9128/LO 66.25 N/A Front Panel OND-LO IN
e
WJ-9128-1/LO 68.72 5.12 VXI BUS
1ST-LO IN
<—————
*Note:  Dynamic range may degrade over temperature. Dynamic TUNER A/D CLOCK
range is referenced to the full-scale input level of the A/D B —
with one tone at -1 dBFS or two tones at -7 dBFS. DIGITAL OUT

Single-channel Configuration
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