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1 CALIBRATION DESCRIPTION:

SYNTHESIZED SIGNAL GENERATOR

7200 ()

(GIGA-TRONICS)

Table1.

Test Instrument (TI) Performance Test
Characteristics Specifications Method

Frequency Range:
0.01 to 26.5 0Hz

Accuracy:
Sameasinternal timebase

Measuredwith au
ElectronicCounter

ReferenceOscillator
Aging Offset

Accuracy: <1 X 10~9/Day Comparedto a
FrequencyStandard

SpectralPurity Range: 0.01 to 26.5 GHz

Harmonics,Sub-harmonics:
<-25 dBc,0.01 to 0.05 0Hz;
<-55 dBc, 0.05 to 26.5 GHz

Measuredwith a
SpectrumAnalyzer

Spurious,Non-harmonics:
<-55 dBc

SSBPhaseNoise: @ 30 Hz offset,
<-60dBc,0.01 to <2 GHz;
<-65dBc,2 to <8 GHz;
<-60dBc,8 to <20GHz;
<-55 dBc,20 to 26.5GHz

@100Hz offset,
<-75 dBc,0.01 to <2 GHz;
<-75 dBc,2 to <8 0Hz;
<-65 dBc, 8 to 26.5 GHz

@1 kHz offset,
<-80dBc,0.01 to <2 GHz;
<-80dBc,2 to <8 GHz;
<-75 dBc, 8 to <20GHz;
<-70clBc, 20 to 26.5 GHz

@10kHz offset,
<-75dBc,0.01 to <2 0Hz;
<-80dBc,2 to <8 GHz;
<-75dBc, 8 to <20GHz;
<-70dBc,20 to 26.5 0Hz

Measuredwith a
PhaseNoise
MeasurementSystem

I
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Table1. (Cont.)

Test Instrument (TI) Performance Test
Characteristics Specifications Method

SpectralPurity (Cont.) @100kHz offset,
<-100dBc, 0.01 to <2.00Hz;
<-105dBc, 2.0 to <8.0 GHz;
<-100dBc, 8.0 to <20.0 0Hz;
<-95 dBc,20.0 to 26.5 0Hz

Measuredwith a
Phase Noise
MeasurementSystem

ResidualFM: (30 Hz to 3 kHz):
<30 Hz, 0.01 to <2.0GHz;
<20 Hz, 2.0to <8.0 0Hz;
<40 Hz, 8.0to <20.0 0Hz;
<60 Hz, 20.0to 26.5 GHz;

(50 Hz to 15 kHz):
<200 Hz, 0.01 to <2.0 0Hz;
<150 Hz, 2.0to <8.0 0Hz;
<300 Hz, 8.0 to <20.0 0Hz;
<450 Hz, 20.0to 26.5 0Hz

IRF Level Range: -110 to +10 dBm

Accuracy: ±1.0dB

Flatness:±1.0dB to <20.0 GHz
±2.0dB, 20.0to 26.5 0Hz
(±0.1dB per 10 dB step)

Measuredwith a
Power Meter and a
MicrowaveMeasurement

System

1

Pulse Modulation Range: 0.01 to 26.5 0Hz

Accuracy:
ON/OFFRatio: >80dB
Rise/FallTime: <10ns (OPT024)

RF outputverified with a
SpectrumAnalyzer,
Detectedoutputverified
with Oscilloscope

AmplitudeModulation Range: Oto>90%depth

Accuracy: ±5%

Measured with a
MeasuringReceiver

Distortion: <10% @ 50% depth

and�50kHz rate,<2% @ 50%
depth and�1kHzrate

FrequencyModulation Rate: 10Hzto 10 MHz Measuredwith a
SpectrumAnalyzer

Accuracy: 5.0%
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Table1. (Cont,)

Test Instrument (TI) Performance Test
Characteristics Specifications Method

InternalModulation
Source(OPT 024)

Range: 1 Hz to 100 kHz (AM),

10Hz to 1 MHz (FM)

Accuracy: ±0.001Hz

Measured with a
Electronic Counter
andan Oscilloscope

2 EQUIPMENT REQUIREMENTS:

Minimum Use Calibration Sub-
Noun Specifications Equipment Item

2.1 FREQUENCY
COUNTER

Range: 0.01 to 26.50Hz Hewlett-Packard
5343A

As available

Accuracy: 5 X 10’°

2.2 SPECTRUM
ANALYZER

Range: 0.01 to 26.5 0Hz Hewlett-Packard
8566A

As available

Accuracy: ±1.0 dB

2.3 POWER
METER

Range: 10mW Hewlett-Packard
436A

As available

Accuracy: ±2.0%

2.4 POWER
SENSOR

Range: 0.01 to 18.0 0Hz

Accuracy:
±2.7%at 10 to 50 MHz;
±2.5%at 50 MHz to 8.00Hz;
±3.0%at 8.00Hz to 12.0 0Hz;
±3.3%at 12.0 to 18.0GHz

Hewlett-Packard
8481A

As available

2.5 POWER
SENSOR

Range: 18.0 to 26.50Hz

Accuracy:

Hewlett-Packard
8485A

As available

±4.4%at 18,0 to 26.5 0Hz

2.6 MICROWAVE
MEASUREMENT
SYSTEM

Range: 2.0to 26.5 0Hz

Accuracy:
AM: 50% depth,±1%@ I kHz
dB: ±(0.02dB + 0.02dB/I0 dB)

Hewlett-Packard
8902MS

I
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Noun
Minimum Use
Specifications

Calibration
Equipment

Sub-
Item

2.7 OSCILLOSCOPE Range:
Bandwidth, DC to 200 MHz

Accuracy: ±3.0%

Tektronix
7904w/ 7A26 &
7B92A

As available

2.8 DETECTOR Range: 0.01 to 26.5 GHz

Accuracy: N/A

Hewlett-Packard
8473C

As available

2.9 TERMINATION Range: 5012 StockItem

Accuracy: ±2.0%

2.10 FREQUENCY
DIFFERENCE
METER

Range: Operational

Accuracy: N/A

Austron
527E

As Available

2.11 FREQUENCY
STANDARD

Range: 5 MHz

Accuracy: ±1X 10h1

Hewlett-Packard
5061A

2.12 FUNCTION
GENERATOR

Range: 1 MHz @ 5.0 V

Accuracy: ±0.5%

Hewlett-Packard
3325A

As Available

2.13 AUDIO
ANALYZER

Range: 20 to 50 kHz

Accuracy: <0.1%

Hewlett-Packard
8903B

3 PRELIMINARY OPERATIONS:

3.1 Reviewandbecomefamiliar with entireprocedurebeforebeginningCalibrationProcess.

Ii WARNING ii
Unlessotherwisedesignated,andprior tobeginningtheCalibrationProcess,
ensurethatall testequipmentvoltageand/orcurrentoutputsare set to zero(0)
or turnedoff, whereapplicable. Ensurethatall equipmentswitchesare setto
theproperpositionbeforemaking connectionsor applyingpower.

3.2 ConnectTI andtestequipmentto theappropriatepowersource,setthe POWERswitchesto ON andallow
theTI a 2 hourwarm-upperiod.

4
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NOTE

TheTI mayrequireup to 72 hoursfor thewarm-upperiodif the TI hasbeen

disconnectedfrom thepowersourcefor anextendedperiodof time.

3.3 PerformtheTI Self Testby pressingtheTI SHIFTkey followed by theTESTkey. Theii select10 0Hzand
wait for unit to readPASS. Thenrepeatfor 1 0Hz, 100 MHz, 10 MHz, and 1 MHz. Verify that all the
testparameterspass.

3.4 TIME BASEAGING OFFSETCHECK:

3.4.1 StandardizetheFrequencyDifferenceMeter. ConnecttheTI 10 MHz REFOUT (on the rear)to the

FrequencyDifferenceMeter input.

3.4.2 FrequencyDifferenceMetershouldindicate�±lX l0~,If not,adjusttheTI high stability oscillator
(locatednextto thefan assembly)sothat the indicationis within the Table1 specifications.

3.4.3 Allow theTI a minimumof onehourafteradjustmentfor the oscillator to restabilizeandrepeatsteps3.4.1
and3.4.2 as needed.

3.4.4 Disconnectall equipmentfrom theTI.

3.4.5 Useonly thatportion of procedurethatappliesto theTI being calibrated.

4 CALIBRATION PROCESS:

NOTE

Unlessotherwisespecified,verify theresultsof eachtestandtakecorrective
actionwheneverthetestrequirementis notmet, beforeproceeding.

4.1 FREQUENCY CALIBRATION:

4.1.1 ConnectTI RF OUT connectorto theappropriateElectronicCounterINPUT connectorand the

ElectronicCountertimebaseoutto theTI REF IN.

4.1.2 PresstheTI SHIFTandRESETkeys. Enter1, 0 andMHz, then pressLEVEL andenter-, 1, 0, dBm.

4.1.3 SettheElectronicCounterresolutionandlevel controlsfor a repeatableandreliableindication.

4.1.4 TheElectronicCountermustindicate 10 MHz ±1Hz, ±thecounterresolution.

4.1.5 IncreasetheTI FREQUENCYby 50MHz incrementsup to 1 0Hz.

4.1.6 The ElectronicCountermustindicatethecorrectsteppedfrequency±1Hz, ±the counterresolution.

4.1.7 SettheTI FREQUENCYto 2.001GHz. Repeatstep4.1.6.

4.1.8 IncreasetheTI FREQUENCYby 2.00Hz incrementsto themaximumfrequencyoutput. Repeat

step4.1.6for eachstep.

4.1.9 DisconnecttheElectronicCounterfrom the TI.

4.2 SPECTRAL PURITY CALIBRATION:

4.2.1 ConnectTI RF OUT connectorto theSpectrumAnalyzerRF INPUT connector.
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4.2.2 PressSHIFT, RESETon theTI. SetTI FREQUENCYfor0.01 0Hz.

4.2.3 Adjust theSpectrumAnalyzercontrolsasrequiredto view thecarrierfrequencyandseveralharmonics
on theCRT.

4.2.4 Setthe SpectrumAnalyzercontrolsto placethepeakof thecarriersignal ata convenientreferencelevel.

4.2.5 Verify thepeaksof the carrierharmonicsandsub-harmonicsare at least25.0 dB below the peakof the
carrier.

4.2.6 Verify thepeaksof the carriernon-hannonicsareat least55.0dB below the peakof thecarrier.

4.2.7 Repeatsteps4.2.3 through4.2.6 incrementingtheTI FREQUENCYin 0.0100Hz stepsup to 0.05 0Hz.

4.2.8 SetTI FREQUENCYto 2.0GHz.

4.2.9 Adjust theSpectrumAnalyzercontrolsasrequiredto view thecarrierfrequencyandseveralharmonicson
the CRT.

4,2.10 Setthe SpectrumAnalyzercontrolsto placethepeakof thecarriersignalat a convenientreferencelevel.

4.2.11 Verify thepeaksof the carrierharmonicsandsub-hannonicsareat least55.0 dB below thepeakof the
carrier.

4.2.12 Verify thepeaksof thecarriernon-harmonicsareat least55.0 dB below thepeakof the carrier.

4.2.13 Repeatsteps4.2.3through4.2.7 incrementingthe TI FREQUENCYin 2.0GHzstepsfor the frequency
rangeof theTI being calibrated. (You will only beableto seeoneharmonicof thesefrequenciesdue to the limits
of the SpectrumAnalyzer.)

4.2.14 SettheTI RF OUTPUTto minimum. DisconnectSpectrumAnalyzerfrom TI.

4.2.15 SettheTI FREQUENCYto 10Hz.

4.2.16 PhaseNoiseMeasurementSystemautomationpackage,CPINnumber88M-3048MS/NOISE-F00I-OOA-
001, is usedto calibratesingle-sidebandphasenoise. The Main Menu shouldbepresenton thescreenwhenthe
computeris turnedon.

4.2.17 On PhaseNoiseMeasurementSystemselectType/Rangeof Measurementto obtainthe MeasurementType
andFrequencyRangeSpecifications.SelectPhaseNoiseUsingPhaseLock Loop Measurementtype. SetStan
Freq to 10 Hz, StopFreq to 100.0E+03 (100 kHz), andAverageto 4. PressESCto returnto Main Menu. Select
InstrumentControlandselectDn Converter1 1729CSystemCTRL (If needed). PressESC to return to Main
Menu.

4.2.18 On PhaseNoiseMeasurementSystemselectParametersto obtain theSourceand InterlaceEntry Menu.

SelectLow FrequencyPhaseDetector(5 MHz to 1600MHz). Selectthefollowing:

CarrierFrequency 1.0 E+09 Hz

DetectorInputFrequency 1.0E-i-09 Hz

VCO TuneConstant 5 Hz/Volt

CenterVoltageof VCO TuneCurve 0 Volts

Tuning Rangeof VCO 10 Volts

VCO TunePortInputResistance 1.E+06 Ohms

PressESCto returnto Main Menu whendonewith selections.

6
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NOTE

TheVCO TuneConstantis obtainedby thefollowing formula:

VCO TuneConstant 5 E - 9 x CarrierFrequency

example: I E + 9 x 5 E - 9 = Hz I Volts

4.2.19 On PhaseNoiseMeasurementSystemselectCalibrationTechniqueandpressF2 to selectCalculatefrom
ExpectedTune. PressESCto returnto theMain Menu.

4.2.20 On PhaseNoiseMeasurementSystemselectInstrumentControl to obtain the sourcecontrol for
MeasurementUsinga PhaseLock Loop Menu. SelectUUT USER’S SRCEMANUAL CTRL andREF SOURCE
8663A SYSTEMCTRL. SetStartFreq to 10 Hz, StopFreq to 100.0E+03 (100kHz). PressESC to returnto the
Main Menu.

4.2.21 On PhaseNoiseMeasurementSystempressDefineGraph. Entergraphtitle asappropriatefor your setup.
Enterin theproperblocksthefollowing data:

Minimum X coordinate 10

MaximumX coordinate 100 E+03Hz

MaximumY coordinate -30

Minimum Y coordinate -110

SelectSingleSidebandPhaseNoise (dBc/Hz) for GraphType. PressESC to returnto theMain Menu.

4.2.22 On PhaseNoiseMeasurementSystemselectNewMeasurement.PressY. The equipmentshouldbe
connectedas shownon theDisplayscreen. SetTI RF ON/OFF to ON. Verify a BeatNotebelow the valueon the
screenis presenton theSignalAnalyzer. ThenpressFl Proceedsoftkey.

NOTE

When needingto up or downrangetheAnalyzersusethe tt. keys to control
the3561A DynamicSignalAnalyzerand the÷‘- —~ keysto control the
SpectrumAnalyzer.

4.2.23 WhenREF#11 appearson thescreenpressP to proceed.The PhaseNoiseMeasurementSystemshould
proceedwithouterror. If theTheoreticalAnd ActualLoop SuppressionFactorschartappearson the Display
screenandnoneof thefactorsarehighlightedproceedby pressingFl.

4.2.24 ThePhaseNoisePlot shouldappearon theDisplay screen.After MeasurementCompletethephasenoise
plot andspurioussignalsmustbeless thanthespecificationslistedin Table1. If desiredtheMarkerfunctionmay
beusedto obtain specificoffsetfrequenciesandphasenoisemeasurementson thegraph.PressM twice to obtain
theMarkerfunction.

NOTE

The ~— —~ keysare thefine controlsformoving thecursorand the T.i. keysare
the coursecontrols for moving thecursor,

4.2.25 To print theTI PhaseNoiseplot and thepertinentmeasurementparameterson PhaseNoiseMeasurement
SystempressSHIFTandF4keys. PressESCto returnto theMain Menu.
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4.2.26 On thePhaseNoiseMeasurementSystemselectManipulateResults,then TraceIntegration,andusingthe
F?key selectSja(f) for DataType. SetStartFreq.to 50 Hz andStopFreq.to 15 kHz, PressF3 to evaluate(the
cursormustbeon thesameline). TheResidualFM mustbeless than the specificationslistedin Table1. Repeat
this stepto checktheResidualFM specificationsfrom 30 Hz to 3 kHz.

4.2.27 On the PhaseNoiseMeasurementSystemselectParametersto changeCarrierFrequency,andDetector
• InputFreq. Repeatsteps4.2.17 through4.2.26for 2.0, 4.0,7.9, 12.0 and 18.0GHz.

4.2.28 Returnto Main Menu andselectSystemConfiguration. ThenselectInstrumentAddressesandmove cursor
to theDownConverter. Tabto the Serial#/Optionscolumn andtype in H33. PressESC twice to returnto the
Main Menu.

4.2.29 From theMain MenuselectParameters.ChangetheCarrierFrequencyto 20 0Hz, DetectorInput Freq to
600MHz, andVCO TuneConstantto 100 Hz/Volt. PressESC. PressTI Frequencyand20 0Hz keys.

4.2.30 SelectNew Measurement.SelectY at theprompt.

4.2.31 ConnectBandpassFilter as identifiedon CRT if instructed. PressP for Proceed.

4.2.32 Connectequipmentasshownin Figure 1. Disregardthefigure on theCRT. SetCarrierNoiseTest Set
Normal/mmswitch to mm.

640 MHz
IN

~Hz

EFC IN

PHASE NOISE INTERFACE

t~ ~

MICROWAVE
TEST SIGNAL

4.2.33 Verify a BeatNotebelowthevalueon thescreenis presenton the SignalAnalyzer. ThenpressFl Proceed
softkey.

4.2.34 If REF#11 appearson the screenpressP to proceed.The PhaseNoise MeasurementSystemshould
proceedwithouterror andthePhaseNoisePlot shouldappearon thedisplayscreen.

TUNE
VOLTAGE

OUT
3561 A IN

3585B IN

CARRIER
NOISE

TEST SET
COMB LINE

AM PLIFIER *

OUT

FILTER

IF OUT

TI

RF OUT

SIGNAL GENERATOR HARMONIC
MIXER

AF OUT

P/O 3048MS

Figure1.
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4.2.35 ThePhaseNoisePlot mustbeless than thespecificationsin Table1. If desired,the Marker function may
beusedto obtain specificoffsetfrequenciesandphasenoisemeasurementson the graph. PressM to obtain the
Markerfunction.

4.2.36 To print theTI PhaseNoise Plot andthepertinentmeasurementparameterson PhaseNoise Measurement
SystempressSHIFTandF4keys.

4.2.37 PressTI REOUTPUTREkey to turn outputOff (RE key light extinguished)anddisconnecttestsetup.

4.3 RF LEVEL CALIBRATION:

4.3.1 StandardizethePowerMeterandSensor.ConnectthePowerMeter with properSensortoTI RF OUTPUT
connector.

4.3.2 SetTI FREQUENCYandRF LEVEL to thefirst valuelistedin theApplied columnof Table2.

4.3.3 ThePowerMetermustindicatebetweenthe correspondingvalueslistedin the Limits column of Table2.

Table2.

Applied (dBm) Limits (dBm)

10.0 dBm @ 0.01 GHz 9.0 to 11.0

10.0 dBm@ 1.0GHz 9.0 to 11.0

10.0 dBm @ 2.00Hz 9.0 to 11.0

10.0dBm @ 4.00Hz 9.0 to 11.0

10.0dBm @ 6.00Hz 9.0 to 11.0

10.OdBm@8.0GHz 9.Oto 11.0

10.0dBm @ 10.00Hz 9.0 to 11.0

10.0dBm @ 12.00Hz 9.0 to 11.0

10.0dBm @ 14.00Hz 9.0 to 11.0

10.0dBm @ 16.00Hz 9.0 to 11.0

10.0dBm @ 18.00Hz 9.0 to 11.0

10.0dBm @ 20.0 0Hz 9.0 to 11.0

10.0 dBm @ 22.0GHz 8.0 to 12.0

10.0 dBm @ 24.0GHz 8.0 to 12.0

10.0dBm @ 26.5GHz -- 8.0 to 12.0

4.3.4 Repeatsteps4.3.2and4.3.3 for theremainingvalueslistedin the Applied column of Table2.

4.3.5 SetTI FREQUENCYto 0.01 GHzand the RELEVEL to 0.0dBm.
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4.3.6 ThePowerMetermustindicatebetween-1.0 to 1.0dBm. RecordthePowerMeter indication.

4.3.7 IncreasetheTI FREQUENCYin 500.0MHz stepsto themaximumfrequencyrangeof theTI. At each
frequencythePowerMetermustindicatewithin ±1.0dB (±2.0dB for frequenciesabove20 GHz) of the value
recordedin step4.3.6.

4.3.8 SetTI forminimumoutputanddisconnectthetestsetup.

4.3.9 SetTI FREQUENCYto 2.00Hz and theRELEVEL to 0.0dBm.

4.3.10 StandardizetheMeasuringReceiverTunedRELevelCalibrationat 2.0GHz andsettbr TRFL
measurement.Verify theMeasuringReceivercontainsthecorrectCAL FACTORS for the SensorModule being
used. StandardizetheMicrowaveMeasurementSystemSensorModule.

4.3.11 ConnectSensorModule to theTI REOUTPUTandverify 0 dBm indicationon theMeasuringReceiver.

4.3.12 SetTI RELEVEL to eachvaluelistedin theApplied column of Table3. Verify the MeasuringReceiver
indicationis within theLimits columnfor eachamplitudeapplied.

Table3.

Applied (dBm)

0

-10.0

Limits (dB)

Reference

-11.1 to-8.9

-20.0

-30.0

-40.0

-50.0

-60.0

-70.0

-80.0

-90.0

-100.0

-110.0

NOTE

-21.2 to -18.8

-31.3 to -28.7

-41.4 to -38.6

-51.5 to -48.5

-61.6 to -58.4

-71.7 to -68.3

-81.8 to -78.2

-91.9 to -88.1

-102.0to -98.0

-112.1to -107.9

Calibrationof theTI RELEVEL will belimited to the dynamicrangeof the
MeasuringReceiver. Annotateon aLimited CertificationLabelthatportion of
theOUTPUTnotcalibrated.

10
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4.3.13 DisconnectTI from theMeasuringReceiver.

4.4 PULSE MODULATION CALIBRATION:

4.4.1 ConnectTI REOUTPUTto SpectrumAnalyzerRE INPUT.

4.4.2 SetTI FREQUENCYto 0.01 GHzandREOUTPUTLEVEL to +10 dBm.

4.4.3 AdjustSpectrumAnalyzerasrequiredto displaytheTI signal.

4.4.4 Turn on the externalpulsemodulationof theTI by pressingPM, MODE, EXT. TerminatePM input with
theTermination.Turn thepulsemodulationon andoff by pressingtheTI EXT button. The changein level as
observedon theSpectrumAnalyzermustbegreaterthan 80 dB.

4.4.5 SetTI PULSEMODULATION to OFF andrepeatsteps4.4.2through4.4.4 incrementingthe
TI FREQUENCYto .05, 2.0, 4.0,7.9, 12.0, 18.0,20.0 and26.5 GHzrespectively.

4.4.6 SetTI REOUTPUTto minimumanddisconnectSpectrumAnalyzer. ForOPT024, proceedto step4.4.7.
ForTIs withoutOPT024proceedto para4.5.

4.4.7 Turnon thepulsemodulationof theTI by pressingPM, MODE, INT. Using theTI DATA ENTRY KNOB
changetheRATE to 1 MHz, WIDTH to 0.5 j.ts, then pressON.

4.4.8 ConnectTI RE OUTPUTto Detector.ConnectDetectoroutputto OscilloscopeCH 1 INPUT throughthe
Termination.

4.4.9 SetTIRFLEVELto10.0dB.

4.4.10 AdjustOscilloscopecontrolsasnecessaryto measuretheRiseandFall Time. TheRiseandFall Time
measuredbetweenthe 10 and90% pointsof the signalmustbe <10ns.

4.4.11 Repeatsteps4.4.9 and4.4.10incrementingthe TI FREQUENCYin 2.0GHz stepsfor the frequencyrange
of theTI beingcalibrated.

4.4.12 SetTI REOUTPUTLEVEL tominimumanddisconnecttestsetup.

4.5 AMPLITUDE MODULATION CALIBRATION:

4.5.1 CalibratetheMeasuringReceiverAM using its built-in AM Calibrator. EnsuretheMicrowave
MeasurementSystemis connectedappropriately.ConnectTI REOUTPUT toMicrowaveConverterINPUT. Set
LO for +13 dBm OUTPUT andFREQUENCYto 2120.53MHz.

4.5.2 On theMeasuringReceiverkey in 27.3SPCLand thenkey in 2120.53MHz. TheMeasuringReceiveris
now in FrequencyOffsetmode. SettheMeasuringReceiverto measureAM.

4.5.3 On theMeasuringReceiverpressthe PEAK + andPEAK - DetectorsimultaneouslyandsettheHigh Pass
andLow PassFilters to OFF.

4.5.4 SettheFunction Generatoroutputto I kHz at 1 V peak(0.707mis)andconnectto theTI AM INPUT.

4.5.5 PresstheTI SHIFTandRESET. SetTI FREQUENCYto 2.0 GHz. PressAM, MODE, EXT, SCROLL,~,

99, % andON.

4.5.6 Verify that theMeasuringReceiverindicatesatleast90% modulation.

11
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4.5.7 PresstheTI AM, 70 and% keys. Verify that theMeasurementReceiverindicatesbetween66.5 and73.5%.

4.5.8 PresstheTI AM, 30 and % keys. Verify that theMeasurementReceiverindicatesbetween28.5 and3 1.5%.

4.5.9 Pressthe TI AM, 50and % keys. Verify that theMeasurementReceiverindicatesbetween47.5 and52.5%.

4.5.10 ConnecttheAudio Analyzerto theMeasurementReceiverModulationOutputandverify the distortion
is <2%.

4.5.11 SettheFunctionGeneratorto 50kHz. Verify with theAudio Analyzerthedistortion is <10%.

4.5.12 DisconnectTI from theMeasuringReceiver.

4.6 FREQUENCYMODULATION CALIBRATION:

4.6.1 PressTI SHIFT andRESET. ConnecttheTI RE Outputto the SpectrumAnalyzerinput.

4.6.2 ConnecttheFunctionGeneratorto theTI FM MOD INPUT. SettheFunctionGeneratorfor an output
of 1 MHz at2Vp-p.

4.6.3 SettheTI FREQto 2.0 0HzandsettheTI forExternalFM ModulationOn at a 1000 kHz Rate.

4.6.4 SettheSpectrumAnalyzerSPANto 10 MHz (1 MHz/Div) and theothercontrolsas neededto measurethe
positiveandnegativeFM peakdeviationson theSpectrumAnalyzer. Both thepositiveand thenegativepeak
deviationsmustbebetween0.95 to 1.05 MHz.

• 4.7 INTERNAL MODULATION SOURCECALIBRATION: (OPT 024Only)

4.7.1 ConnecttheTI AM OUT (locatedon therearpanelof theTI) to theElectronicCounterinput. Selectthe
TI AM, TNT, SQRkeys. SettheTI AM RATE to 1 Hz.

4.7.2 Adjust theElectronicCountercontrolsto measuretheperiodof the 1 Hz AM OUTPUT. TheElectronic
Counterindicationshouldbebetween0.999to 1.001s.

4.7.3 SettheTI AM RATE to 10 Hz andadjusttheElectronicCounterfor a stableindicationandverify the
indicationis within thelimitationsof Table4.

4.7.4 SettheTI AM RATE to thenextsettinglistedin Table4 andverify thereadingis within thelimitations of
Table4.

Table4.

Applied
Modulation Limits (Hz)

10 Hz 9.999to 10.001

100 Hz 99.999 to 100.001

1 kHz 999.999to 1000.001

10 kHz 9999.999to 10000.001

12
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4.1 FREQUENCYCALIBRATION:

Range(0Hz)

0.01 to 26.5

4.2 SPECTRALPURITY CALIBRATION:

Range(0Hz)

0.01 to 0.05

0.05 to 26.5

Spurious,Non-harmonics

Range(0Hz)

0.01 to 26.5

Table4. (Cont.)

Applied
Modulation Limits (Hz)

100 kHz 99999.999to 100000.001

1 MHz (FM only) 999999.999to 1000000.001

4.7.5 Repeatstep4.7.4 for theremainderof Table4.

4.7.6 DisconnecttheElectronicCounterandconnecttheModulationOUT to the Oscilloscopeinput.

4.7.7 Adjust theOscilloscopecontrolsfor a properdisplay. SelecttheTI SQR,SIN arid TRI andverify a proper
waveformfor each selection.

4.7.8 Disconnecttheequipmentfrom theTI andpresstheTI FM, INT andSQR. ConnecttheFM OUT to the
ElectronicCounterinput.

4.7.9 Repeatsteps4.7.3. through4.7.7 for theFM OUT.

4.7.10 Setall equipmentforminimumoutput. Disconnectandsecureall equipment.

4.7.11 TI RELEVEL will be limited to thedynamicrangeof theMeasuringReceiver. Annotateon a Limited
CertificationLabel theportion of theOUTPUTnot calibrated.

CALIBRATION PEREORMANCETABLE

I

Applied

EnteredFrequency

Applied (dBm)

0.0

0.0

Applied (dBm)

0.0

Limits

±1Hz

Limits (dBc)

<-25

<-55

Limits (dBc)

<-55

13



T.O. 33K3-4-3051-1

CALIBRATION PERFORMANCETABLE (Cont.)

4.2 SPECTRALPURITY CALIBRATION (ConL)

SSBPhaseNoise

Range(0Hz) Offset(kHz) Limits (dBc)

0.01 to <2.0
2.0 to <8.0
8.0to <20.0
20.0to 26.5

0.01 to <8.0
8.0to 26.5

0.01 to <8.0
8.0to <20.0
20.0to 26.5

0.01 to <2.0
2.0 to <8.0
8.0to <20.0
20.0to 26.5

0.01 to <2.0
2.0 to <8.0
8.0to <20.0
20.0to 26.5

0.03
0.03
0.03
0.03

0.100
0.100

I
I
1

10
10
10
10

100
100
100
100

Bandwidth

<-60
<-65
<-60
<-55

<-75
<-65

<-80
<-75
<-70

<-75
<-80
<-75
<-70

<-100
<-105
<-100
<-95

Limits (Hz)

0.01 to <2.0
2.0to <8.0
8.0to <20.0
20.0to 26.5

0.01 to <2.0
2.0to <8.0
8.0to <20.0
20.0to 26.5

30 Hz to 3 kHz
3OHzto3kHz
30 Hz to 3 kHz
30 Hz to 3 kHz

50 Hz to 15kHz
50 Hz to 15kHz
50 Hz to 15kHz
50 Hz to 15kHz

<30
<20
<40
<60

<200
<150
<300
<450

ResidualFM

Range(0Hz)

14



TO. 33K3-4-3051-1

CALIBRATION PERFORMANCETABLE (Cont.)

4.3 RELEVEL CALIBRATION:

Max. Output

Flatness

Range(0Hz)

0.01 to 20.0

Applied (dBm)

10.0

Limits (dBm)

9.0 to 11.0

Range(GHz)

0.01 to 20.0

Attenuation

Applied (dBm)

0.0

Limits (dBm)

-1.0 to 1.0

Range(dBm)

0 to -110

Applied (dBm)

0.0

-10.0

-20.0

-30.0

-40.0

-50.0

-60.0

-70.0

-80.0

-90.0

-100.0

-110.0

Limits (dBm)

Reference

-11.1 to-8.9

-21.2 to -18.8

-31.3 to -28.7

-41.4 to -38.6

-51.5 to -48.5

-61.6 to -58.4

-71.7 to -68.3

-81.810-78.2

-91.9 to -88.1

-102.0to -98.0

-112.1to -107.9

I

4.4 PULSEMODULATIONCALIBRATION:

ON/OFFRatio

Range(0Hz)

0.01 to 20.0

RisefFallTime (OPT 024)

Range(GHz)

0.01 to 20.0

Limits (dB)

>80

Limits (ns)

<10

Applied (dBm)

10.0

Applied (dBm)

10.0

I
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T.O. 33K3-4-3051-l

CALIBRATION PERFORMANCETABLE (Cont.)

4.5 AMPLITUDE MODULATION CALIBRATION:

Depth

Applied (%)

99
70
50
30

Applied (%)

50

Limits (%)

� 90
66.5 to 73.5
47.5 to 52.5
28.5 to 31.5

Range(kHz)

1000

Applied(MHz Dev)

I

Limits (MHz)

0.95to 1.05

4.7 INTERNAL MODULATION: (OPT024Only)

Range(Hz)

1 to 1 M

Applied (Hz)

1.00(AM only)

10

100

1k

10k

100k

1 M (FM only)

Limits (Hz)

0.999to 1.001

9.999to 10.001

99.999to 100.001

999.999to 1000.001

9999.999to 10000.001

99999.999to 100000.001

999999.999to 1000000.001

Range (kHz)

1
1
1
1

Range(kHz)

Distortion

1

50 50

4.6 FREQUENCYMODULATIONCALIBRATION:

Limits (%)

<2

<10
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