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1 CALIBRATION DESCRIPTION:

FWAM 1200,FMJAM 1200A

(IFR INC.)

Table1.

TestInstrument (TI) Performance Test
Characteristics Specifications Method

Receiver

ModulationMeter Range:AM 0 and200%;
FM Deviation 0 to 60 kHz

Measuremodulationfrom
known source

Accuracy:
AM: ±5.0%of Reading±3.0%of FS;
FM: ±5.0%of Reading±3.0%of FS

Sensitivity

Bandwidth

Range: 250 kFIz to 999.9999MHz

Accuracy: 2 p.V (-101 dBm)

Range:6,15,and200kHz
fromCenterfrequency

Accuracy: 40 dB

Measuredwith Signal
Generator

Sensitivitychecked
12, 27,and300 kllz from
tunedfrequency

RFFrequencyError
Meter

Range: up to 10kHz Measureerrorfrom
knownfrequency

Accuracy: ±3.0%

Audio FrequencyError
Meter

Range: uptolOkHz

Accuracy: ±3.0%

Measureerrorfrom
known frequency

RFSignalGenerator

Frequency

Power

Range: 250kHz to 999.9999MHz

Accuracy
±5.0Hz +MasterOscillator Accuracy

Range: -127 to -20 dBm

Accuracy: ±2.5dB

Measuredon Electronic
Counter

Verifiedwith aPower
MeterandAttenuator

COMMUNICATIONS SERVICE MONiTOR
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Table). (Cont.)

TestInstrument (Ti) Performance
Characteristics Specifications

Test
Method

RF SignalGenerator(Cont.)

FunctionGenerator Range: 2.5V, 10 Hz to 30 kHz MeasuredwithDigital
Voltmeter,Distortion

Accuracy: Amplitudeadjustable; AnalyzerandElectronic
Frequency:±0.01%; Counter
Distortion: <2.0%

Oscilloscope Range: Amplitude 10 rnV to 10 V/Div, Amplitudecheckedwith
SweepTime 10 Secto 10 mSec/Div PowerSupply;

SweepTime checkedwith
Accuracy: ±10% SignalGenerator

Digital Voltmeter Range: 0 to 100 V AC & DC Comparedto Standard
(OPT 10 Only) Digital Voltmeter

Accuracy: ±10.0%

PowerMeter Range: 0 to 15 and0 to 150 W * MeasuredusingHigh
PoweredRF Standard

Accuracy~±7%of rdg±3%FS, 1 to

600 MHz; ±20%of rdg ±3%FS, 600
to 1000MHz

* 50 W continuousor 150W, oneminuteON, five minutesOFF,

2 EQUJPMENT REQUIREMENTS:

Minimum Use Calibration Sub-
Noun Specifications Equipment Item

2.1 SIGNAL
GENERATOR

Range: 0.5 to 1024MHz Hewlett-Packard
8640B Opt 004

Accuracy ±0.1%

2.2 ELECTRONIC
COUNTER

Range: lOkHztolGHz Hewlett-Packard
5345Aw/5356A

Accuracy: ±0.000001%

2.3 POWERMETER Range: Dependentupon
Sensor

Hewlett-Packard
436A

Accuracy: ±2.0%
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Minimum Use Calibration Sub-
Noun Specifications Equipment Item

2.5 SPECTRUM
ANALYZER

2.6 RESISTOR

2.7 DIGiTAL
VOLTMETER

2.8 DISTORTION
ANALYZER

2.9 FUNCTION
GENERATOR

2.10 MODULATION
ANALYZER

2.11 AC-DC VOLTAGE
STANDARD

2.12 ATTENUATOR20 dB

2.13 HIGHPOWERRF
STANDARD

Hewlett-Packard
8484A

Hewlett-Packard
8569A

Fluke
8506A

Hewlett-Packard
339A

Hewlett-Packard
3325A

Hewlett-Packard
8901A

John Fluke
5100A

As Available

H-P
3455A

2.4 POWERSENSOR

BenchStock

Range: -20 to -40 dBm

Accuracy: ±3.5%

Range: up to 1 GHz

Accuracy: ±1.0dB

Range: 15011,1/2W

Accuracy: ±10%

Range: 100V

Accuracy: ±0.01%

Range: 110kHz

Accuracy: ±0.32%

Range: 20 Hz to 2.0MHz

Accuracy: ±1.0%

Range:FM Rates,
20 Hz to 200 kHz;
DeviationRates,
0 to400 kHz;
AM Rates,20Hzto 100kHz;
Depthto 99%

Accuracy: Operational

Range: Oto100VAC&DC

Accuracy: ±1.0%

Range: 20 dB

Accuracy: As Chartedat
25.5MHz

Range: lOto800MHz

Accuracy: AFPSLCharted

AGMC *

1852A
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Noun
Minimum Use
Specifications

Calibration
Equipment

Sub-
Item

2.14 POWERMETER Range: 0 to 10 mW Hewlett-Packard
432B-H05

Accuracy: ±1.0%PS

2.15 RPPOWER Range: 10 to 800MHz MicrowaveProducts
AMPLIFIER SSPAO24O-22/6140

Accuracy: N/A

2.16 RF POWER Range: 10 to 800MHz, Bird
MEASUREMENT 0 to 150 W 4421A300
SET **

Accuracy: ±3.0%of rdg •

TAR: 3.33:1

2.17 HIGH POWER Range: 10 to 800MHz, PSTCorp.
HTGHFREQUENCY Otol5OW BHED1719-1000/4006
REAMPLIFIER
SYSTEM ** Accuracy: N/A

* ContactAFMETCAL DET 1 if itemisnot available.

• ** UsedduringPowerMeteralternateprocedureonly.

3 PRELIMINARY OPERATIONS:

3.1 Review arid becomefamiliar with theentireprocedurebeforebeginningCalibrationProcess.

Ii WARNING ii
Unlessotherwisedesignated,andprior tobeginningtheCalibrationProcess,
ensurethat all testequipmentvoltageand/orcurrentoutputsaresetto zero(0)
or turnedoff, whereapplicable.Ensurethat all equipmentswitchesaresetto
theproperpositionbeforemaking connectionsor applyingpower.

WARNING ii
As longas thebatteryis installedor externalAC or DC poweris applieda
voltagepotential existson variouspointsin TI regardlessof front panelpower
switch setting.

3.2 ConnectTI andtestequipmentto appropriatepowersourcesandallow sufficientwarm-up. TI requires30
minuteswarm-up.

3.3 Until technicianbecomesfamiliar with this item, theTI OperatorsManualshouldbeon handor closeby as
therearetoomanykeyboardentriesand/orcontrolson TI tobereadilyexplainedin thefollowing calibration
procedure.
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4 CALIBRATION PROCESS:

NOTE

Unlessotherwisedirected,verify theresultsof eachtestandtakecorrective
actionwheneverthetestrequirementis notmet, beforeproceedingwith the
nextstep.

4.1 RECEiVER MODULATION METER CALIBRATION:

4.1.1 SetTI controlsasfollows:

REC

FULLY CCW

4.1.2 SetSignalGeneratorfor 25.5MHz at -20.0dBm, FM signalmodulatedwith a 1 kHz tone at 5 kHz deviation
(monitoredwith ModulationAnalyzer). Connectto TI ANT through thecharted20 dB Attenuator.

4.1.3 UsingTI KeyboardenterRE025.5000MHz and2nd FUNCTION-METER.

4.1.4 Verify theTI FREQUENCYERRORmeterindicates-3.0to +3.0%of PS.

4.1.5 SetTI andSignalGeneratortothesettingsof Table2 andverify theTI indicationsarewithin thelimits
listedin Table2.

Table2.

MODULATION

MODULATION METER

PWR/OFF/BATF

HORIZONTAL

FREQERROR

FM NAR

6kHz/%X10

PWR

1 MHz/DiV

RE 10K

MODE

SQUELCH

Signal TI TI Limits
Generator Modulation Range Modulation Display
Modulation Selector Selector Meter (Ml))

5kHzFM FMNAR 6 4.57 to 5.43kHz 4.57to 5.43kHz

5 kHz FM FM MID 6 4.57 to 5.43kHz 4.57 to5.43 kHz

50 kHz FM FM MID 60 45.7 to 54.3kHz 45.7 to 54.3kHz

50kHzFM FM WIDE 60 45.7 to 54.3kHz 45.7to 54.3kHz
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Table2. (Cont.)

Signal
Generator
Modulation

TI
Modulation
Selector

TI
Range
Selector •

Modulation
Meter

Limits
Display
(MD)

30%AM AMNAR 6 2.67to3.33% (1200A)
(1200
or)

2.67to3.33%
26.7to 33.3%
2.67to3.33%

30%AM AMNORM 6 2.67to3.33% (1200A)
(1200
or)

2.67to3.33%
26.7to33.3%
2.67 to 3.33%

4.1.6 Setall outputstominimumanddisconnecttheSignalGeneratorfrom theTI ANT connector.

4.2 RECEIVERSENSITIViTY CALIBRATION:

4.2.1 SetTI MODULATION toFM NAR position andslowly adjustTI SQUELCHcontroluntil TI isjust
silenced.

4.2.2 SetSignalGeneratorfor nomodulationandconnectto TI ANT connector.

4.2.3 SettheTI andSignalGeneratorto thefollowing frequenciesandverify that TI sensitivityis-101 dB or
better(TI breakssquelch),255.5000,455.5000,855.5000and999.9999MHz.

4.2.4 Setall outputsto minimumanddisconnecttheSignalGeneratorfrom theTI ANT connector.

4.3 RECEIVERBANDWIDTH CALIBRATION:

4.3.1 SelectRF 15 1.0000MlHz on TI andsetTI METERrangeselectcontrol toWAT’FS - PK 15 position and
MODULATION to FM NAR.

4.3.2 Slowly adjustTI SQUELCHcontroluntil TI isjust silenced.

4.3.3 SettheSignalGeneratorfor a signal151.0000MHz at -90 dBmandconnectto theTI ANT connector,
verify TI breakssquelch.

4.3.4 DecreasetheSignalGeneratorlevel until theTI squelchesthesignal.Recordthe level of this signal(level
mustbeless than -101 dBm).

4.3.5 SettheSignalGeneratorto a frequencyof 151.027MHz andslowlyincreaseSignalGeneratorlevel until TI
breakssquelch(do notadjustTI SQUELCHcontrolduring thistest),recordthis level.

4.3.6 Thelevel requiredin step4.3.5 tomaketheTI breaksquelch(producenoise)mustbe40 dB greaterthan the
level recordedin step4.3.4 (example;level recordedin step4.3.4was -105dBm,level recordedin step4.3.5 must
be -65 dB or greater,-64 passes,-66 fails).
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4.3.7 SetTI MODULATION toFM MID andrepeatsteps4.3.1 through4.3.4. SettheSignalGeneratorto a
frequencyof 151.300MHz andslowlyincreaseSignalGeneratorlevel until TI breakssquelch(do notadjustTI
SQUELCHcontrolduring this test),recordthis level.

4.3.8 Thelevel requiredin step4.3.7 to maketheTI breaksquelch(producenoise)must be40dB greaterthan the
levelrecordedin step4.3.4(example;levelrecordedin step4.3.4was -105dBm, levelrecordedin step4.3.7must
be -65 dB or greater,-64 passes,-66 falls).

4.3.9 SetTI MODULATION toAM NAR andtheSignalGeneratortoa frequencyof 151.015MHz andslowly
increaseSignalGeneratorlevel until TI breakssquelch(do notadjustTI SQUELCHcontrolduring this test),
recordthis level.

4.3.10 Thelevelrequiredin step4.3.9 tomaketheTI breaksquelch(producenoise)mustbe40 dB greaterthan
thelevel recordedin step4.3.4(example;level recordedin step4.3.4was-105 dBm,level recordedin
step4.3.9 mustbe-65 dB or greater,-64 passes,-66 fails).

4.3.11 Setall outputstominimumanddisconnectSignalGeneratorfromTI.

4.3.12 SetTI MODULATION to SSBandselectTI RE000.0010 MHz on TI keyboardthen rotateTI VOLUME
controlCW asrequiredto verify a 1 kFIz toneis audiblefrom TI speaker.

4.4 RECEIVER RF FREOUENCY ERROR METER CALIBRATION:

4.4.1 SetTI controlsas follows:

MODULATION

VAR TONE

1 kHz TONE

FM NAR

OFF

OFF

1 kHz TONELEVEL FULLY CCW

KEYBOARD ENTRY 10.000MHz

4.4.2 Connecta coaxcablebetweentheTI ANT connectorandEXTERNALREFERENCEconnector.

4.4.3 Verify TI FREQERRORmeterindicateszero.

4.4.4 Using TI keyboardand FREQERRORrangeselectorcontrols,selecteachsettingof Table3 andverify the
TI FREQERRORmeterindicateswithin thelimits listedin Table3.

Table3.

Freq Error Selected Limits
RangeSetting Frequency Freq Error Meter

RE 10K

RE 10 K

RE 010.0100MHz

RE 009.9900MHz

-0.97to -1.03

+0.97to+ 1.03
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Table3. (Cont.)

Freq Error Selected Limits
Range Setting Frequency Freq Error Meter

RE1OK RFOO9.9870MHz Pegged+

RF1K RFOO9.9970MHz Pegged+

RF1K RE009.9990MHz +0.97to+1.03

RElOO RFOO9.9999MHz +0.97to+1.03

RE 3 K RE010.0030MHz -2.91 to -3.09

RE3K RE009.9970MHz +2.9lto+3.09

RE300 RE009.9997MHz +2.9lto+3.09

RE 30 RE010.0000MHz -0.09to +0.09

4.4.5 Donot disconnectthecoaxcablebetweentheTI ANT connectorandEXTERNAL REFERENCEconnector.

4.5 RECEIVER AUDIO FREQUENCY ERROR METER CALIBRATION:

4.5.1 SetTI controlsas follows:

1 kHz TONE

MODE

ON

GEN

1 kHz TONE LEVEL 5 kllz Deviation

MODULATION METER 6 kHz/%X 10

4.5.2 Using TI keyboardandFREQERROR rangeselectorcontrols,selecteachsettingof Table3 antIverify the
TI FREQERRORmeterindicateswithin thelimits listedin Table4.

Table4.

AUDIO 300

AUDIO 300

AUDIO 300

TONE 01000.0SINE

TONE 01300.0SINE

TONE 00700.0SINE

-0.03to +0.03

-2.91 to -3.09

+2.91 to +3.09

Freq Error Selected Limits
RangeSetting Frequency Freq Error Meter
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Table4. (Cont.)

MODULATION

MODULATION METER

VAR TONE

VAR TONE LEVEL

1 kHz TONE

1 kHz TONELEVEL

RELEVEL ATTENUATOR

RELEVEL ATTENUATORvernier

GEN/LOCK

MODE

FM WIDE

6kHz/%X10

OFF

fully CCW

OFF

fully CCW

-2OdBm

fully CCW

LOCK

GEN

Freq Error
RangeSetting

Selected
Frequency

Limits
Freq Error Meter

AUDIO 30

AUDIO 30

AUDIO 3

AUDIO 3

TONE01030.0SINE -2.91 to -3.09

TONE00970.0SINE +2.91 to +3.09

TONE01003.0SINE -2.91 to -3.09

TONE00997.0SINE +2.91to +3.09

4.5.3 DisconnectthecoaxcablebetweentheTI ANT connector and EXTERNAL REFERENCEconnector.

4.6 RF SIGNAL GENERATOR FREQUENCY AND POWER CALIBRATION:

4.6.1 SetTI controlsasfollows:

4.6.2 ConnectElectronicCountersetupfor frequencymeasurementtoTI T/R connector.

4.6.3 Using theTI Keyboard enterthefrequencieslistedundertheApplied Freqcolunmof Table5. TheTI must
indicatewithin thelimits listedinTable5 for theOptionbeing calibrated.
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Table 5.

Applied
Freq (MHz)

STD TCXO
Limits (±Hz)

OPT01 TCXO
Limits (±Hz)

OPT02 OVEN
Limits (±Hz)

000.5000 0.25 0.10 0.025

002.5000 1.25 0.50 0.125

012.5000 6.25 2.50 0.625

042.5000 21.25 8.50 2.125

142.5000 71.25 28.50 7.125

342.5000 171.25 68.50 17.125

642.5000 321.25 128.50 32.125

999.9999 500.00 200.00 50.000

4.6.4 DisconnectElectronicCounterfrom TI T/R connector. StandardizePowerMeter (2.3) andPowerSensor
andconnectPowerMeter(2.3) andSensortoTI TIR connector.

4.6.5 With TI setfor anOutputof -30 dBm andusing thesamefrequenciesthat arelistedin Table5, checktheTI
poweroutputateachfrequency(changeto low frequencyPowerSensorbelow 10 MHz).

4.6.6 Thepowerasmeasuredon PowerMeter(2.3) mustbe-32.5to -27,5dBm.

4.6.7 SetTI for afrequencyof 500.0000Mhz. RotateTI RELEVEL attenuatorvernierthroughits entirerange

andverify thepowerlevel asshown on PowerMeter (2.3) changesatleast11 dB.

4.6.8 Adjust TI RELEVEL control for an indication of -30 dBm as measuredon PowerMeter(2.3). Disconnect

PowerMeter (2.3) andPowerSensorfromTI T/RconnectorandconnectSpectrumAnalyzer to TI T/Rconnector.

4.6.9 SetSpectrumAnalyzerFREQUENCY to 500.0MHz, REFERENCELEVEL to -30dB, displayto LOG 10

dB/Div, BANDWIDTH andSCANWIDTHasrequiredtodisplayTI signal.

4.6.10 Without adjustingtheTI controls,establishareferenceon topgraticuleline of SpectrumAnalyzerdisplay.

4.6.11 ChangetheTI HFLEVEL Attenuatorin 10 dB stepsfrom-30 to-110 dB, ateachstepverify theSpectrum
Analyzerdisplaydecreases7.5 to 12.5dB (changeSpectrumAnalyzerREFERENCELEVEL andothercontrolsas
necessarytoverify theabovemeasurements).

4.6.12 DisconnectSpectrumAnalyzerfromTI T/Rconnec~torandconnectSpectrumAnalyzerto TI DUPLEX
connector.

4.6.13 SelectDUE on TI MODE selectorandRE150.0000MHz andOFFSET0.00 MHz on TI keyboard.
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4.6.14 Verify TI DUPLEX outputis -70 to-50 dBm at 150.0M1-Iz.

4.6.15 DisconnectSpectrumAnalyzer fromTI DUPLEX connectorandconnectSpectrumAnalyzer toTI TIR
connector.

4.6.16 Verify TI TIR level is -85 to -75 dBin.

4.6.17 Setall outputsto minimumanddisconnectSpectrumAnalyzerfromTI.

4.7 RF SIGNAL GENERATOR FUNCTION GENERATOR CALIBRATION:

4.7.1 SetTI controlsasfollows:

VAR OFF

VAR TONE FULLY CCW

1 kHz TONE OFF

1 kHzTONE LEVEL FULLY CCW

PWRJOFFIBATF PWR

MODE REC

VOLUME FULLY CCW

SQUELCH FULLY CCW

4.7.2 Connect the ResistoracrossTI TONE OUT connector.ConnectDigital VoltmeteracrosstheResistor.

4.7.3 SetTI 1 kHzTONE to INTL positionandrotate1 kHz TONELEVEL controlCW to obtain 2.5 V rms.

4.7.4 DisconnectDigital Voltmeterfrom acrosstheResistorconnectedto TI TONE OUT connectorandconnect
DistortionAnalyzeracrosstheResistor.

4.7.5 Measuredistortionof theTI TONE OUT signal. Distortion mustbe�0.5%.

4.7.6 DisconnecttheDistortionAnalyzerfrom acrosstheResistorandconnectDigital Voltmeteracrossthe
Resistorconnectedto TI TONE OUT connector.

4.7.7 SetTI 1 kHz TONE to OFF and VAR TONE to INTL position.

4.7.8 Using TI keyboardselectTONE, 5000.0Hz SINE.

4.7.9 AdjustTI VAR TONELEVEL controluntil Digital Voltmeterindicates2.5 V rms.

4.7.10 DisconnectDigital Voltmeterfromacrosstheresistorconnectedto TI TONEOUT connectorandconnect

DistortionAnalyzeracrosstheResistor.

4.7.11 Measure distortion of theTI TONE OUT signal. Distortionmustbe�2.0%.
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4.7.12 DisconnecttheDistortionAnalyzerfrom acrosstheResistorandconnectElectronicCountersetfor a
frequencymeasurementacrosstheResistorconnectedtoTI TONE OUT connector.

4.7.13 ElectronicCountermustindicate4999.5to5000.5 Hz. DisconnectElectronicCounterfromacrossthe
ResistorconnectedtoTI TONE OUT connector.

4.7.14 UsingTI keyboardselectTONE, 1000.0Hz SINE. ConnectDigitalVoltmeter to TI TONE OUT.

4.7.15 Adjust TI VAR TONE LEVELcontrol until Digital Voltmeterindicates2.5V rms.

4.7.16 DisconnectDigital Voltmeterfrom acrosstheResistorconnectedtoTI TONE OUT connectorandconnect

DistortionAnalyzeracrosstheResistor.

4.7.17 Measuredistortionof theTI TONE OUT signal. Distortionmust be�2.0%.

4.7.18 DisconnecttheDistortionAnalyzerfrom acrosstheResistorandconnectElectronicCountersetfor a
frequencymeasurementacrosstheResistorconnectedtoTI TONE OUT connector.

4.7.19 ElectronicCountermustindicate999.9 to 1000.1Hz. DisconnectElectronicCounterfrom acrossthe
Resistorconnectedto TI TONE OUT connector.

4.7.20 DisconnectElectronicCounterandResistorfrom theTI TONE OUT connector.

4.7.21 SetTI controlsasfollows:

MODULATION FM MID

VAR TONE INTL

MODE GEN

VAR TONE LEVEL 4 kllz DEVIATION

VERTICAL ATTENUATOR 2 kHz/DW

HORIZONTAL SWEEP 100 ~iSEC/DIV(1200A)

4.7.22 Using TI keyboardselectSINE,RAMP, SQUARE andTRIANGLE waveandverify eachwaveappearson
both theTI digital displayandCRT.

4.8 OSCILLOSCOPE CALIBRATION: (For 1200,1200AModels)

4.8.1 SetTI controlsasfollows:

VERTICAL vernier CAL

VERTICAL 1 VIDIV

HORIZONTAL vernier CAL

HORIZONTAL 10 p.SEC/DIV
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MODE REC

AC/GND/DC DC

4.8.2 AdjustTI OscilloscopeVERT POS,INT, FOCUSand HORTZ POS controlsuntil a clear sharptraceis
centeredover thecenterhorizontalCRT graticule(traceshouldextendat leastfrom theleft mostto rightmost
verticalgraticule).

4.8.3 ConnectPowerSupplyto TI SCOPE/DVMconnector.

4.8.4 AdjustPowerSupplyfor 4 V (monitoredwith DigitalVoltmeterasrequired). TheOscilloscopetracemust
moveup 3.6 to4.4majordivisions.

4.8.5 AdjustPowerSupplyto minimum.

4.8.6 Repeatstep4.8.4settingTI VERTICAL V/DIV to 10 V/div andPowerSupplyto40 V.

4.8.7 Repeatstep4.8.4 settingTI VERTICAL V/DIV to 100 mV/div andPowerSupplyto 400mV.

4.8.8 Repeatstep4.8.4 settingTI VERTICAL V/DIV to 10 mV/div andPower Supply to 40mV.

4.8.9 With TI VERTICAL V/DIV setto 10 mV/div andPowerSupplysetto40 mV, turn TI VERTICAL
VERNIER control fully CCWand verify that TI CRT displaydropsto �4minordivisions. Set TI VERTICAL
VERNIERto CAL position.

4.8.10 SetTI AC/GND/DC to AC and verify TI CRT tracereturnsto TI centerhorizontalgraticuleline.

4.8.11 SetTI AC/GND/DC to GND andverifyTI CRT tracestaysat theTI centerhorizontalgraticuleline.
ReturnTI AC/GND/DC to DC.

4.8.12 DisconnectthePowerSupplyfromTI andconnecttheTI TONE OUT to theTI SCOPE/DVMconnector.

4.8.13 SetTI controlsasfollows:

HORIZONTAL 1 mS/DIV

VERTICAL .1 V/DIV

AC/GND/DC DC

4.8.14 ConnectFunctionGeneratorsetfor a 1000Hz output, toTI SCOPE/DVMconnector.

4.8.15 SetFunctionGeneratoroutputamplitudefor an approximate4 divisionsof verticaldisplayon TI CRT.

4.8.16 AdjustTI HORJZPOScontrol to positionfirst positivepeakof signalon left mostverticalTI CRT vertical

graticule.
4.8.17 While keepingthefirst positivepeakof thesignalcenteredover theleft mostverticalgraticulewith TI
HORJZPOScontrol, adjustFunctionGeneratorfrequencycontroluntil eachpositivepeakof signalispositioned
overeachmajorverticalgraticuleline of TI CRT.
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4.8.18 TheFunctionGeneratorfrequencymustindicatewithin 900 to 1100Hz.

4.8.19 SetTI HORIZONTAL to 10 mS/DIV.

4.8.20 While keepingthe first positivepeakof thesignalcenteredover theleft mostverticalgraticulewith TI
HORIZ POScontrol,adjustFunctionGeneratorfrequencycontroluntil eachpositivepeakof signalis positioned
overeachmajorverticalgraticuleline of TI CRT.

4.8.21 TheFunctionGeneratorfrequencymustindicateWithin 90to 110 Hz.

4.8.22 SetTI HORIZONTAL to 100 p.S/DIV.

4.8.23 While keepingthefirst positivepeakof thesignalcenteredoverthe left mostverticalgraticulewith TI
HORIZ POScontrol,adjustFunctionGeneratorfrequencycontroluntil eachpositivepeakof signalis positioned
over eachmajorverticalgraticuleline of TI CRT.

4.8.24 TheFunctionGeneratorfrequencymustindicatewithin 9000to 11000Hz.

4.8.25 SetTI HORIZONTAL to 10 p.S/DIV.

4.8.26 While keepingthefirst positivepeakof thesignalcenteredoverthe left mostverticalgraticulewith TI
HORIZPOScontrol,adjustFunctionGeneratorfrequencycontroluntil eachpositivepeakof signalispositioned
over eachmajorverticalgraticuleline of TI CRT.

4.8.27 TheFunctionGeneratorfrequencymustindicatewithin 90.0to 110.0kHz.

4.8.28 SetTI HORIZONTAL to 1 I.LS/DIV.

4.8.29 Whilekeepingthe first positivepeakof thesignalcenteredoverthe left mostverticalgraticulewith TI
HORIZ POS control, adjust Function Generator frequency controluntil eachpositivepeakof signalis positioned
overeachmajorvertical graticuleline of TI CRT.

4.8.30 TheFunctionGeneratorfrequencymustindicatewithin 900.0to 1100.0kHz.

4.8.31 With conditionsas setin step4.8.30,rotatetheTI HORIZONTAL vernierfully CCWandverify 10 cycles
perdivision or moreon TI CRT display. ReturnTI HORIZONTAL vernier to theCAL (fully CW) position.

4.8.32 Set TI controls as follows:

MODULATION FM NAR

MODULATION METER 6 kHZ/DIV

VAR TONE OFF

1 kHz TONE INTL

KEYBOARD RE 121.0000MHz

VERTICAL vernier CAL
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VERTICAL 2 kFIz/% X 10

HORIZONTAL vernier CAL

HORIZONTAL 1 mS/DIV

MODE GEN

4.8.33 AdjustTI 1 kHz TONELEVEL control for 4kHzdeviationon TI MODULATION meter.

4.8.34 Verify thesignaldisplayedon TI CRTis 3.6 to4.4majordivisionspeakto peak.

4.8.35 If calibratingtheAmodelTI without the Digital Voltmeter (OPT 10) skip to steppara4.10. If TI is

equippedwith Digital Voltmeter (OPT 10) proceedto para4.9.

4.9 DIGiTAL VOLTMETER CALIBRATION: (OPT 10 Only)

4.9.1 Set TI controls as follows:

MODULATION FM NAR

MODULATION METER 2 kHz/%X 10

VAR TONE OFF

1 kHz TONE OFF

PWRJOFFIBATF PWR

FREQERROR RE 10K

MODE GEN

SQUELCH FULLY CCW

4.9.2 Using TI keyboardselectRE 151.0000MHz and2nd FUNCTIONMETER.

4.9.3 TheTI Digital DisplaymustindicateMI) 00.00±2counts.

4.9.4 PlaceTI MODULATION METERcontrol to 6 kHz/%X 10 position and1 kHz TONE SELECTORto
INTL position. AdjustTI 1 kHz TONE LEVEL control for 5 kHz deviationasindicatedon TI MODULATION
METER.

4.9.5 Verify TI Digital Display indicatesMD 5.00±0.6counts.

4.9.6 SetTI MODEselectorcontrolto RECposition andusingTI keyboardselectRE9.9950MHz.

4.9.7 ConnectTI ANT connectortotheEXTERNAL REFERENCEconnector.

4.9.8 Verify TI DigitalDisplay indicatesFE+05.00±0.30.

15
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4.9.9 SetTI FREQERRORmeterselectorto3 kflz positionandverify TI Digital Display indicates3.07 to 3.10.

4.9.10 DisconnectTI ANT connectorfrom EXTERNAL REFERENCEconnector.

4.9.11 Using ateeconnectorconnecttheDigital VoltmeterandPowerSupplyset toOVDC toTI SCOPE/DVM
connector.

4.9.12 Using TI keyboardselectDVM function andusethe±key totoggletoDC scale.

4.9.13 TI Digital DisplayindicationmustequaltheDigital Voltmeterindication±10%(if necessaryadjust
internalTI DYM ZEROADJUST).

4.9.14 SetPowerSupplyfor an indication on theDigital Voltmeterof 1.30VDC. TheTI DigitalDisplaymust
indicate1.17to 1.43 VDC.

4.9.15 SetPowerSupplyfor an indication on theDigital Voltmeterof5.00VDC. The TI Digital Displaymust
indicate4.50to 5.50VDC.

4.9.16 SetPowerSupplyfor an indication on theDigital Voltmeterof 20.0VDC. TheTI DigitalDisplaymust
indicate18.00 to 22.00VDC.

4.9.17 SetPowerSupplyoutputtominimum anddisconnectPowerSupplyfrom TI SCOPE/DVM connector.
ConnectAC-DC Voltage Standard setto 1 kHz to TI SCOPE/DVM connector.

4.9.18 UsingTI keyboardselectDVM functionandAC scale.

4.9.19 Repeatsteps4.9.14 through4.9.16using theAC-DC VoltageStandardandall indicationsmustbeVAC.

4.9.20 Setall outputsto minimumanddisconnectandthetestsetup.

4.10 POWERMETER CALIBRATION:

4.10.1 SetTI controlsasfollows:

METER WATTS-AVG15W

MODE REC

4.10.2 Connectequipmentas shownin Figure 1.

4.10.3 On thePowerMeter(2.14)setto 40 dB CouplerandCAL FACTOR/Verniercontrolsto theappropriate
value.

4.10.4 On theHF PowerAmplifier setthe Filter Switching Unit BAND SELECT-MHzto 250-400andPOWER
ADJUSTcontrolsfully CCW.

16
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SIGNAL GENERATOR RE POWER AMPLIFIER

Figure 1.

P/a HIGH POWER
RE STANDARD

DIREC1ONAL COUPI.ER

4.10.5 SetSignalGeneratorasrequiredfor a0 dBmoutputat400 MHz.

4.10.6 On theREPowerAmplifier set theFilter SwitchingUnit 100-400MHz POWERADJUSTcontrolsfor an

indicationof 10.00W on PowerMeter(2.14). (SetPowerMeterCAL FACTOR/Verniercontrol asrequired).
4.10.7 TI digital andanalogpowermetersmustindicate8.85 to 11.15W.

4.10.8 SetTI METERcontrol toWATFS - AVG 150W andincreasetheREPowerAmplifier SwitchingUnit
100-400MHz POWERADJUSTcontrolsfor an indication of 30.0W on thePowerMeter (2.14).

4.10.9 TI MODULATION meteranddigital displaymustindicate23.4to 36.6W.

4.10.10 SetSignalGeneratoroutputtominimumandsetREPowerAmplifier SwitchingUnit BAND SELECT-

MHz to 100-160 with POWERADJUST controlsfully CCW.
4.10.11 SetTI METERtoWATFS - AVG 15 W andrepeatsteps4.10.5 through4.10.9with SignalGeneratorset
to 100 M1-Iz asrequired.

4.10.12 SetSignalGeneratoroutputto minimumandsetREPowerAmplifier SwitchingUnit BAND SELECT-
MHz to 7.5to 12 with POWERADJUSTcontrols fully CCW.

4.10.13 On theREPowerAmplifier changeREconnectionsto Solid StateAmplifiers andFilter SwitchingUnit as
necessaryfor 10 MHz.

4.10.14 SetTI METERtoWATTS - AVG 15Wandrepeatsteps4.10.5 through4.10.9with SignalGeneratorset
to 10 M}Iz asrequired.

4.10.15 SetSignalGeneratoroutputto minimumandsetREPowerAmplifier SwitchingUnit BAND SELECT-
MHz to 400 to 1000 with POWERADJUSTcontrolsfully CCW.

THERMISTOR
MOUNT

POWER
METER (2.14)

17
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4.10.16 On theHFPowerAmplifier changeREconnectionsto Solid StateAmplifiers andFilter SwitchingUnit as
necessaryfor 800 MHz.

4.10.17 SetSignalGeneratorasrequiredfor a 0 dBm outputat 800 MHz.

4.10.18 On theREPowerAmplifier settheFilter SwitchingUnit400-1000MHz POWERADJUSTcontrolsfor
an indication of 10.00W on PowerMeter(2.14). (SetPowerMeterCAL FACTOR/Verniercontrolasrequired).

4.10.19 TI digital andanalogpowermetersmustindicate7.55 to 12.45W.

4.10.20 SetTI METERcontrol toWATTS - AVG 150W ~ndincreasetheRFPowerAmplifier SwitchingUnit
400-1000MHz POWERADJUSTcontrolsfor an indicationof30.0Won thePowerMeter(2.14).

4.10.21 TI MODULATION meteranddigital displaymustindicate19.5 to40.5W.

4.10.22 Setall outputsto OFFor minimumanddisconnectandsecureall testequipment.

4.1OA POWER METER CALIBRATION: (Alternate method)

4.lOA.1 Connectequipmentasshownin Figure 1A.

Figure1A.

NOTE

UsetheapplicableDirectionalPowerSensor,asrequired,for the frequency
beingtested.

RE POWER
SIGNAL GENERATOR METER ** TI

FILTER SWITCHING UNIT (A2) *

FILTER SWITCHING UNIT (A7) *

* Part of the HIGH POWER HIGH FREQUENCY

RF AMPLIFIER SYSTEM

** Part at the RF POWER MEASUREMENT SET

18
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4.1OA.2 SettheREPowerMeter,asrequired,to measureWatts.

4.lOA.3 On theFilter SwitchingUnit (A2), settheREOUTPUTLEVEL CONTROLfully CCWandpressthe
OPERJSTBYkey until theOPERATElamp illuminates.

NOTE

EnsuretheFWD lamp is illuminated. If not, presstheREPWRkey.

4.1OA.4 SettheTI METERto thefirst valuelistedin theRangecolumnof Table2A. SettheMODE toREC.

4.1OA.5 On theFilter SwitchingUnit (A2), presstheBandlistedin theBandcolumn of Table2A.

4.1OA.6 SettheSignalGenerator,asrequired,to 0.0 dBm at thefirst frequencylistedin theFrequencycolumnof
Table2A.

4.lOA.7 SettheFilter SwitchingUnit (A2) RF OUTPUTLEVEL CONTROLfor aREPowerMeterindication of
thefirst valuelistedin theApplied columnof Table2A.

NOTE

It maynotbepossibleto settheFilterSwitchingUnit (A2) RFOUTPUT
LEVEL CONTROLfor an exactindication of thevaluelistedin theApplied
column of Table2A. If it isnot,,settheREOUTPUTLEVEL CONTROLas
closeaspossibleandcalculatethelimits fromtheHFPowerMeterdisplayed
value.

4.1OA.8 TheTI digital andanalogpowermetersmustindicatewithin thevalueslistedin theLimits columnof
Table2A.

4.1OA.9 SettheFilter SwitchingUnit (A2) REOUTPUTLEVEL CONTROLfully CCW.

4.bA.10 Repeatsteps4.1OA.4 through4.lOA.9 for theremainingcorrespondingvalueslistedinTable2A. Use
theapplicableDirectionalPowerSensor,asrequired,for thefrequencybeing tested.

Table2A.

Range (W) Band(MHz) Frequency (MHz) Applied (W) L’mits (W)

15 10-16 10.00 10.00 8.85to11.15

150 10 - 16 10.00 30.0 23.4to 36.6

15 64-100 100.0 10.0 8.8Stoll.15

150 64 - 100 100.0 , 30.0 23.4to36.6

15 348-500 400.0 10.0 8.85to11.15

150 348 - 500 400.0 30.0 23.4 to36.6
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Table2A. (Cont.)

4.2 RECEIVER SENSiTIViTY CALIBRATION:

TI MODULATION TI SQUELCH
FM NAR BREAKS

Modulation

Meter

4.57 to 5.43kHz

4.57 to 5.43kHz

45.7 to 54.3kHz

45.7 to54.3 kFIz

2.67 to 3.33%

FREQUENCY NO MODULATION

255.5000

455.5000

855.5000

999.9999

Display

~1Q~

4.57 to5.43 kHz

4.57 to5.43 kHz

45.7to 54.3kHz

45.7to 54.3kHz

(b200A) 2.67to 3.33%

(1200 26.7 to33.3%

or) 2.67 to3.33%

2.67 to3.33%

26.7 to33.3%

or) 2.67to 3.33%

LEVEL

�10ldBm

�lObdBm

�lOl dBm

�lOl dBm

Range (W) Band (MHz) Frequency (MHz) Applied (W) Limits (W)

15 700-1000 800.0 10.0 7.55to12.45

150 700- 1000 800.0 30.0 19.5 to4O.5

4.bOA.l1 Setall outputstominimum. Disconnectandsecureall testequipment.

CALIBRATION PERFORMANCETABLE

4.1 RECEIVERMODULATION METERCALIBRATION:

Signal TI TI
Generator Modulation Range
Modulation Selector Selector _____

5kHzFM FMNAR 6

5kHzFM FMMID 6

SOkHzFM FMMID 60

50 kHz FM FM WIDE 60

30%AM AMNAR 6

Limits

30%AM AM NORM 6 2.67 to 3.33% (1200A)

(1200

20



T.O. 33K3-4-2586-l

Carrier frequency

CARRIERFREQ
±12kHz

TI Bandwidth

FM NARROW

TI Meter TI SOUELCH

WATTS-PK 15 Just silenced

Not adjusted
BreakSquelch

WATTS-PK 15 Just silenced

Not adjusted
BreakSquelch

Signal

Generator

Squelch(dBm)

Squelch(dBm)

+40 dB
Squelch(dBm)

Squelch(dBm)
+40dB

Squelch(dBm)

Squelch(dBm)

+40dB

Limits

Freci ErrorMeter

-0.97 to-1.03

+O.97to+1.03

Pegged+

Pegged+

+0.97 to +1.03

+0.97 to +1.03

-2.91 to -3.09

+2.9lto+3.09

+2.91to +3.09

-0.09 to+0.09

CAUBRATION PERFORMANCETABLE (Cont.)

4.3 RECEIVER BANDWIDTH CALIBRATION:

TI INPUT
FREOUENCY _________ _____ _________

Carrierfrequency

CARRIERFREQ

±27kllz
Carrier frequency

CARRIER FREQ
±300kHz

FM MThDLE

AM NARROW WATTS-PK 15 Justsilenced

Not adjusted
BreakSquelch

4.4 RECEIVERREFREQUENCYERRORMETERCALIBRATION:

FreqError Selected
RangeSetting Frequency

RE 10K RE010.0100MHz

RE 10 K RE009.9900MHz

RE 10 K RE009.9870MHz

RE 1 K RE009.9970MHz

RE 1 K RE009.9990MHz

RE 100 RE009.9999MHz

RE3K REO10.OO3OMHz

HF 3 K RE 009.9970MHz

RE300 RE009.9997MHz

RE30 RF 010.0000MHz
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CALIBRATION PERFORMANCE TABLE (Coat.)

4.5 RECEIVER AUDIO FREQUENCY ERROR METER CALIBRATION:

Freq Error Selected

RangeSetting Frequency

AUDIO 300 TONE 01000.0SINE

AUDIO 300 TONE 01300.0SINE

AUDIO 300 TONE 00700.0SINE

AUDIO 30 TONE 01030.0SINE

AUDIO 30 TONE 00970.0SINE

AUDIO 3 TONE 01003.0SINE

AUDIO 3 TONE 00997.0SINE

4.6 HF SIGNAL GENERATOR FREQUENCY AND POWER CALIBRATION:

Applied STDTCXO OPT01 TCXO

Freq (MHz) Limits (±Hz) Limits (±Hz)

000.5000 0.25 0.10

002.5000 1.25 0.50

012.5000 6.25 2.50

042.5000 21.25 8.50

142.5000 71.25 . 28.50

342.5000 171.25 68.50

642.5000 321.25 128.50

999.9999 500.00 200.00

4.7 RESIGNAL GENERATORFUNCTION GENERATORCALIBRATION:

TONE OUT
FREQUENCY RESISTANCE TONE LEVEL DISTORTION (%)
1 kHz INTL

VAR TONE SELECTOR

5000.0Hz SINE

1000.0Hz SINE

Limits

FreciError Meter

-0.03 to+0.03

-2.91 to-3.09

+2.91 to+3.09

-2.91 to -3.09

+2.91 to +3.09

-2.91 to -3.09

+2.91 to +3.09

OPT 02 OVEN

Limits (±Hz)

0.025

0.125

0.625

2.125

7.125

17.125

32.125

50.000

FREOUENCY(Hz)

4999.5to 5000.5

999.9to 1000.1

1kHz 150f2

150~

150f2

2.5Vrms

2.5Vrms

2.5Vrms

�0.5

�2.0

�2.0
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4.10 POWERMETERCAUBRATION:

Frequency(MHz)

10.0

100.0

Level (W)

10.0

30.0

10.0

30.0

10.0

30.0

10.0

30.0

Accuracy

SetValue±10%

Accuracy

SetValue±10%

Limits (VDC)

1.17 to 1.43

4.5 to 5.5

18.0 to 22.0

Limits (VAC)

1.17 to 1.43

4.5 to 5.5

18.0to 22.0

Limits (W)

8.85to 11.15

23.4 to 36.6

8.85to 11.15

23.4to 36.6

8.85 to 11.15

23.4to 36.6

7.55 to 12.45

19.5 to 40.5

CAUBRATION PERFORMANCETABLE (Cont.)

4.8 OSCILLOSCOPECALIBRATION: (for 1200, l200A models)

Range

10 mV to 10 V/Div,

SweepTime

10 Secto 10 mSec/Div

4.9 DIGITAL VOLTMETER CALIBRATION: (OPT 10 Only)

Input VDC

1.3

5.0

20.0

InputVAC 1 kflz

1.3

5.0

20.0

400.0

800.0
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CALIBRATION PERFORMANCE TABLE (Cont.)

4.lOA POWERMETERCALIBRATION: (AlternateMethod)

Frequency(MHz) Level (W)

10.0 10.0

100.0

400.0

800.0

30.0

10.0

30.0

10.0

30.0

10.0

30.0

Limits (W)

8.85 to 11.15

23.4to 36.6

8.85to 11.15

23.4to 36.6

8.85 to 11.15

23.4to36.6

7.55 to 12.45

19.5to 40.5
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