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WATKINS-JOHNSON

Wideband Telecom T uner

WJ-9107

Features

0 CoversCellular & PCSFrequency Bands
800t0 1000 MHz
1700t0 2000 MHz

0 7-bandPreselection

0 HighSFDR: 75dB

0 25-MHzBandwidth

0 VXI Register-based Control

0 Two6U C-SizeVXI card Sots

0 1-MHzTuning Resolution

O 12-bit A/D Converter

O HighDegreeof Channel-to-channel Matching
0O Multichannel-ready configuration

W JdesigneditsWJ-9107 Wideband Telecom Tuner for
theacquisition of cellular and PCSsignalsfor multi-
channel applicationsrequiring ahigh degree of phaseand
amplitudematching and stability. TheWJ-9107 consists
of adual-channel tuner or converter and adual -tuned
synthesizer, each of whichishousedin single-slot C-size
V X1 module. Thenomenclaturefor thesetwo unitsarethe
WJ-9107/DTM Dual-tuner M oduleandtheWJ-9107/DLO
Dual Local Oscillator (LO) Modulerespectively. Each
WJ-9107/DTM converter channel hastheability to
digitize25-MHzbandwidthfor Digital Signal Processing
(DSP). TheWJ-9107/DLO M oduleprovidessynthesized
tuning over Analog and Digital Cellular, Analog and
Digital Cordless, WirelessData, and PCSbands. Since
each DL O M odulehastwoindependent synthesizers, both
forward and reversecommunicationschannelsmay be
digitized. TheWJ-9107 Wideband Telecom Tuner isideal
for systemsinthecellular and PCSfrequency bands,
whichrequireboth flexibility and adaptability inassigning
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tunersthetask of multiple signal acquisitionin dense
signal environments. Careful attentionwaspaidto
amplitudeand phasestability, allowing thesetuners
to beused in adaptive beam-forming and multichan-
nel acquisitionsystems.

WJused V X1-bustechnol ogy inthe devel opment of
theWJ-9107 Wideband Tuner becauseof itsOpen
System philosophy, aswell asitssuitability for RF
and analog circuit design. Boththe DTM and the
DL O modulesareregister-based VX1 modulesthat an
operator may control fromtheV XI-businterface, or
fromtoggleswitchesavailableonthefront panels.

Dual-tuner Module
(WJ-9107/DTM)

TheDTM consistsof two identical tuners, each of
which convertsthe RF input to adigitized output.
Eachtuner performsthefunctionsof:

. Input protectionand preselection
. Gaincontrol

. Frequencytranslation

. Signal amplificationandfiltering
. 12-bitA/D

TheRF tuner translatesa25-M Hz-widesliceof the
tuned spectrum to baseband. Thisoccursvia adual-
conversion processwith afirst IF of 160-MHz. An
analog baseband isprovided asafront-panel output.

Aninput switch routesthe RF input signal to one of
seven presel ector filters(threefor the cellular band
and four for the PCSband). Two banksof filters,
with apre-amp between them, providesthe sel ectivi-
ty forimagerejection and L O radiation, andim-
provestuner performancefor out-of-band signals.
Thetuner alsoincludesinput-overload protectionfor
signalsgreater than +30dBm. After filtering, the
tuner routesthe signal through astep attenuator that
provides 28 dB of gain control in4-dB steps. The

V X register-basedinterfacecontrolsthisstep
attenuator.

After passing through the step attenuator, thesignal
downconvertstoal60-MHzfirst IF viaahigh
dynamicrangemixer. SAW bandpassfiltersobtain
sharp shapefactorsand providelinear phase charac-
teristics. Thefirst IF providesanother 28 dB of gain
control.

Thefinal conversionto baseband also usesahigh
dynamicrangemixer. Thespuriousoutputsof this
mixer arecritical and can limit the Spur-free
Dynamic Range (SFDR) performanceof thetuner.
TheNxN (2x2, 3x3, etc.) productsarekey, sincethey
fall withinthelF passband. Another 4-dB of gain
control isprovided at baseband. The baseband

amplifiersexhibit extremely low harmonic content.
Thebaseband signal isprovided for an anal og output
and digitized by a12-bit A/D converter witha
65-MHz sampleclock. TheA/D isastate-of-the-art
low-power devicewithaminimum of 75-dB SFDR.

Dual-LO Synthesizer

(WJ-9107/DLO)

TheDL Oiscomprised of twoindependentfirst-LO
synthesizers, asecond-L O synthesizer,andan ADC-
clock generator. All of thesearelocked to acommon
internal 100-MHzreferenceoscillator.

Toachievealevel of modularity, theDLO isdivided
into several functionscontained onfour assemblies:

. First-LO(dual)

. Second-LOand ADCClock

. ReferenceOscillator

. VXl Interfaceboard

First-LO Assembly

Thefirst-L O assembly containstwoindependent first-
L O synthesizers, output distribution plusswitching.
Proven shielding methodsensuresufficientisolation
to achievelow output spuriousbetween thetwo first-
LOs, aswell ashighisolation betweenDTM
channels.

Thefrequency plan of theDTM tunersrequiresthe
first-LO totune from 972 to 1148 MHz for the 800 to
1000 MHz band and 1872 to 2148 MHz for the 1700
t0 2000 MHz band. Toaccomplishthistuning range,
thefirst-L O iscomprised of aCoarse Step Generator
used to provide50-M Hz steps, and aPL L to provide
the1-MHzfinesteps. A variety of uniquedesigns
achievelow phase noisewith 5-mslock times. An
exampleisamultistage locking scheme and anon-
PLL Coarse Step Generator that combineto providea
lesscomplex synthesizer designwith very low phase
noiseand lessthan 5-mslock-timeperformance.

Second-LO & ADC-Clock Assembly

Thesecond-LOand ADC-clock areboth single-loop
PLL synthesizers. Their frequenciesarebased onthe
100-MHzreferenceoscillator located on adaughter-
cardtothesecond-L O and ADC-clock assembly. The
second-L O usesal.2-M Hzreferenceto generatethe
required176.25-M Hz output anda5-M Hzreference
togeneratethe65-MHz ADC-clock frequency. Both
havefour-output power splitters. Thelow division
ratiosof thedivide-by-N provideslow phasenoise
contribution to the aggregate phase noiseand allows
theuse of low-cost components.

Thesecond-LO and ADC-clock arecontainedona
singleboardto allow modification of the ADC-clock
rate, which requireschangesinthe second-LOfre-
guency to maintain the output spectrum centered

at Fg/4.
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Reference Oscillator Assembly

Thereferencegenerator usesalow phasenoise,
ovenized 100-M Hzreferenceoscillator (or OCX O).
The OCXOwill phaselock to anexternal 10-MHz
referencewhen an external referenceisdetected at the
External Referenceinput connector. If no external
referenceisdetected, then thereference stability isthat
of the OCX O or better than +0.5 PPM. Aninternal
adjustment setsitsfrequency when not locked to an
external reference.

VXI Interface Assembly

TheV XI Interface Assembly providestheinterfaceto
theV X1 busand controlsthefirst-L O and second-LO
assemblies.

System Configurations

Anoperator can usetheWJ-9107 Wideband Telecom
Tuner inavariety of configurations. Theminimum
configuration consistsof oneDTM andoneDLO. In
thisconfiguration, theDL O moduleprovidesfour
outputsto the Dual-tuner Module: twofirst LOs, one
second LO and an A/D clock. ThetwofirstLO
outputscan be configured ascoherent or indepen-
dently tuned. Thesecond-LO and A/D clock outputs
arefixed frequency signals, which aresplitinternal to
the Dual-tuner Module. Therefore only oneeach of
thesesignalsisrequired per DTM. Additional
configurationsusing asingle DL O moduleand up to
four DTM arepossible. Thepossibleconfigurations
areshowninthe System Configurations Table.
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STEP 160-MHz STEP 160-MHz
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TO 2ND
TUNER
ADC-CLOCK >——
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¢ STEP 160-MHz
ATTENUATOR SAW FILTER
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2ND LO
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TO 2ND TUNER
WJ-9107/DTM RF Block Diagram
- 1 1 *
1T Lo #1 WJ-9107 System Configurations
@ — Number of Forward/Reverse Coherent
— WJ-9107/DTMs | Channel Outputs "or" Outputs
100 MHz | pLL —
—>
comB
200 1 1/1 2
MHz
TO DTM's
2 2/2 4
100 MHz REFERENCE (UPTO 4
FROM REF. SPLITTER 1STLO #2 OuTPUT
GEN. ASSY SPLITTER 3 3/3 6
@ — 4 4/4 8
100 MHz | PLL —
comB g *All configurations described utilize a single
200 MHz WJ-9107/DLO Module
O
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O
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WJ-9107/DLO & Reference Block Diagram
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WJ-9107/DLO 2nd-LO Assembly Block Diagram
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Specifications
Tuning
Frequency Range
Cellular Band ..........cceeieeiienieiieneeeeee e 800 to 1000 MHz
PCS Band .....ooiiiiieiieieeeeeeeeeee s 1700 to 2000 MHz
Bandwidth ..o 25 MHz, nominal
PreseleCtion ... 7-band Preselector
Bandwidth .........ccoooeiiiiiiie 1dB
Band L....coooioiieieeee s 798 to 882 MHz
BaANd 2. 858 to 942 MHz
Band 3. 918 to 1002 MHz
BANd 4 ... 1698 to 1792 MHz
Band 5...coiiiieee 1768 to 1862 MHz
BANd 6 ... 1838 to 1932 MHz
BaANd 7 ..o 1908 to 2002 MHz
Tuning ResOIUtION ..o 1 MHz
TUNING TIME .o e 5 msec, max
Internal Reference Stability
ACCUIACY eeieneiieiiee e eiee ettt e e e e aee e 5 x 10-7 (over 0° to 50°C)
AGING ittt 1 x 10° parts per year
External Reference Input
FrEQUENCY ..ot 10 MHz
LEVEL .. 0 dBm, nominal
IMPEAANCE ... 50W
Dynamic Performance
At Analog IF Output, Max Gain
Out-of-band input 2nd order ..........ccccoeeeieennne +55 dBm?
Out-of-band input 3rd order .........ccceccvvvvervenieennen. +14 dBm?*?
In-band output 2nd order ..........cocceeiiiiiiiiiieee. +78 dBm?®
In-band output 3rd order .........ccoooeeieiiiieeee, +39 dBm?®
At Digital IF Output, Maximum Gain
Single-tone SFDR ......coccveviieiiieieeieee e 75 dBFS*
TWO-t0NE€ SFDR ..ot 75 dBFS*
RF Input
IMPEAANCE ... 50W, nominal
VSWR e 2.5:1 max
Input Level for Full-scale Output ..........cccccceeieeneees -43 dBm, nominal
Gain Variation over Frequency .........ccccceeceerceeenienne +4 dB
Analog Baseband Output
Center FrEQUENCY ......ooiueieieeiieeeiee e 16.25 MHz (F,,,./4)
LEVEL . -14 dBm, nominal
Bandwidth (2 dB) .......oooeeiiieieee e 25 MHz minimum
A/D-converter Output
FrEOQUENCY ..ot 65 MHz
RESOIULION ... 12 bits
LEVEL . Differential ECL w/clock
RE GaAIN .o 47 dB, nominal
RF Attenuator
Maximum AttenUAatioN ..........cccceevvereenienieeeeeeee 60 dB
RESOIULION ... 4 dB
ACCUIACY eeieneiieiieeeiee ettt st eeaeeeaeeens 2.0 dB or 10% of attenuator setting, whichever is
greater; monotonic
Adjustment Speed .........cooieiiiiiee e 5 msec, max
Damage Input Sighal Level ..o +30 dBm, min
Noise Figure
800 t0 1000 MHZ ... 15 dB
1700 t0 2000 MHZ ....coviiiiiiieieeieeeeeeeeee s 17 dB
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IF-filter Shape Factor (1dB:80dB) ........ccccceeiveerieennee. 1.44, max
IMmage ReJeCtioN ........ccceeiiiiiiie e >80 dB
IF REJECHION ..o >80 dB
Conducted LO Radiation ..........ccceveevieneenienienienn <-90 dBm
LO Phase Noise (Typical)
Offset ..cevveveeiieeene LOHZ oo -50 dBc/Hz
L00 HZ oo -80 dBc/Hz
LKHZ oo -90 dBc/Hz
LOKHZ oo -110 dBc/Hz
100 KHZ ..oveeieiieeieeeeee -115 dBc/Hz
LIMHZ o -125 dBc/Hz
>10 MHZ .o -135 dBc/Hz
VXI Interface
DEVICE TYPE .oiieiieieeeiee e Register-based, VXI Servant
Data Transfer Capability ..........ccccoooiiiiiiiiiieee Al6, D16
MOdUIE SiZE ..o C-Size
Slots Used
WJ-9107/DTM oot 1 Slot
WUJ-9L07/DLO ..ot 1 Slot
Control Library ... C drivers available
Temperature Range®
(O] 01=T 7= 11] 0o USRS -20° to +55°C
NON-OPEFratiNG ...ceoveeeieeiiee e -40° to +70°C
Specification CompliancCe .........cccccevveeiiiriiie e 25°C + 5°C
Power Consumption
WJI-9L07/DTM i 40 W, nominal
WJ-9107/DLO Module .......ooiiiiiiiiiieieeeee 40 W, nominal
Cooling Requirements ..........ccccoeieriiieeiieeseeeee e To maintain a 10°C rise the modules require
14 CFM (6.6 1/s) of air at 0.33 in (8.5 mm) of water.
HUMIAILY o 0 to 95%, non condensing
ARTUAE e 50,000 ft (15250 meters), non-operating
10,000 ft (3048 meters), operating
SNOCK . Designed to MIL-STD-810D, bench handling

! Out-of-band intercept point defined as outside first-IF filter

2 20-MHz tone separation

3 Referenced to the A/D input

4 Single Tones @ -1 dBFS or 2-Tones @ -7 dBFS each

5 All specifications fully compliant between 20° and 30°C. Contact factory for compliance at other temperatures.
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