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1 CALIBRATION DESCRWFION:

RADIO COMMUNICATIONS TEST SET

2955R,2955B

(MARCONI INSTRUMENTS)

Table 1.

TestInstrument (TI) Performance Test
Characteristics Specifications Method

Frequency

InternalFrequency
Standard

Range: 10 MHz

Accuracy ±6X i0~~
Aging Rate: �±5X 108/month *2

Temperature:*~
�±5X i0-~,5 to55 °C;
�±5X io-~,55 to 70 °C

Verified with a Frequency
Standard

Display

RF SignalGenerator

Range: 0.4 to 1000MHz

Accuracy: ±1count LSD

Verified with an Electronic
Counter

OutputLevel Range: 0.4 to 1000MHz
N socket: -135 to -15 dBm;
BNC socket: -115 to+5 dBm;
One-port duplex: -140 to -21.5dBm;
Two-portduplex: -115 to-15dBm

Measuredwith aPower
Meter with PowerSensor
andaMicrowave
MeasurementSystem

SpectralPurity

Accuracy: ±1.8dB, >-127 dBm at
18 to 28 °C(±2dB, >-127dBm at
0 to 50°Cfor 295SRonly)

ResidualFM

SeeFootnotesat the endof theTable.

Range: 0.4 to 1000MHz

Accuracy: (0.3 to 3.4kllz bandwidth),
0.4 to 520 MHz: <23 Hz for 2955R,
up to 500 MHz: <13 Hz for 2955B;
520 to 1000MHz: <45 Hz for 2955R,
upto 1000MHz: <26Hzfor2955B

Measuredwith Microwave
MeasurementSystem
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Table1. (Coin.)

TestInstrument (Ti) Performance Test
Characteristics Specifications Method

RF Signal Generator (Coin.)

SpectralPurity (Cont.)

Harmonics Range: 0.4to 1000MHz

Accuracy:
<-20 dBc, 0.4 to 1.5 MHz;
<-25 dBc, 1.5 to 250 MHz;
<-20 dBc, 250 to 1000MHz

Measuredwith Spectrum
Analyzer

Subharmonics Range: 0.4 to 1000MHz

Accuracy: Noneup to 530 MHz;
<-25 dBc,530 to 1000MHz

Measuredwith Spectrum
Analyzer

SpuriousSignals Range: 0.4to 1000MHz

Accuracy: Carrier up to 88 MHz:
<-45dBc,below110 MHz;
<-35 dBc, above 110 MHz;
Carrier up to 1000MHz (960MHz for 2955B):
<-60 dBc

Measuredwith Spectrum
Analyzer

Single Sideband
PhaseNoise

Range: 0.4 to 1000MHz

Accuracy: (20 kHz offset)
2955R: <-106dB/Hz, 0.4 to 500 MHz;
<-100dB/Hz,500 to 1000MHz;
2955B: <-110dBc/Hz,0.4 to 500 MHz;
<-104dBc/Hz, 500 to 1000MHz

Measuredwith a Phase
NoiseCalibration System

ModulationGenerator

AmplitudeModulation Range: 1.5 to 400 MHz

Depth Range: 0to99%,2OHzto2OkHz

Accuracy:

Measured with Microwave
MeasurementSystem

±7%of setting±1digit at 1 kila,
0 to 85%AM;
±10%of setting ±1digit, 50Hzto 5 kHz,
0 to 70% AM;
±15%of setting ±1digit, 50Hz to 15 kllz,
0 to 85% AM
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Table 1. (Cont.)

FrequencyModulation

Deviation

PhaseModulation

Deviation

Accuracy:
50 Hz to 5 kHz, up to 70%AM:
1.5 V p-p for 30% AM ±10%,±1%AM;
50 Hz to 15 kHz, up to 85%AM:
1.5 V p-p for 30% AM ±15%,±1%AM

Range 0.4 to 1000MHz

Range: 0 to 25 kHz deviation,20 Hz to 20 kHz

Accuracy: ±7%of rdg ±10Hz at 1 kHz;
±10%of rdg,50 Hz to 15 kHz

Range: 5 kHz deviation

Accuracy: <1%THD at 1 kHzin a 0.3 to
3.4kHzbandwidth

Range: 0 to 30 kHz deviation,1 Hz to 50 kHz

Accuracy: 1 V p-p for 5 kHzdeviation,
±10%

Range: 0.4to 1000MHz

Range: 0 to 10 radians,0.3to 3.4kHz

Accuracy: ±8%of rdg at 1 kHz;
±11%ofrdg from 0.3 to 3.4kHz

Range: 5 radians

Accuracy: <2%THD at 1 kHz in a
0.3to 3.4kflz bandwidth

Test Instrument (TI) Performance Test
Characteristics Specifications Method

Modulation Generator (Cont.)

AmplitudeModulation(Cont.)Range:1.5 to 400MHz

Distortion Range: 30% AM

Accuracy: <2% TFID at 1 kHz in a
0.3to 3.4kHz bandwidth

External Sensitivity Range: 0 to 99 %, 20 Hz to 20 kHz

Distortion

ExternalSensitivity

Measuredwith an Audio
Analyzer andMicrowave
MeasurementSystem

Verified with Microwave
MeasurementSystemand
SynthesizedFunction
Generator

Measuredwith Microwave
MeasurementSystem

Measuredwith an Audio
AnalyzerandMicrowave
MeasurementSystem

Measuredwith Frequency
SynthesizerandMicrowave
MeasurementSystem

Measuredwith Microwave
MeasurementSystem

Measuredwith an Audio
Analyzer

Distortion
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Table 1. (Cont.)

Range: 50 Hz to 15 kllz, usable10 Hz to 20 kHz

Accuracy: ±0.01Hz, from 10 to 100Hz;
±0.1Hz from 100 Hz to 20kHz

Range: 50 Hz to 15 kHz,
0.1 mV to 4.095V rms
(SineandSquareWave);
0.1 mV to 4.095V peak
(Triangle andSaw-toothWave)

Accuracy. ±5%of rdg ±1step
(0.1 mV stepsfrom 0.1 to 409.0mV,
1 mV stepfrom 409 mV to 4.095V)

Range: 50 Hz to 15 kHz

Accuracy: (2955R)
<0.5% THD at 1 kHz;
<1.0% THD from 50Hz to 15 kHz

Accuracy: (2955B) (excludingresidual noise)
<0.3% THD at 1 kFlz;
<0.6% THD from 50 Hz to 15 kllz

Test Instrument (Ti) Performance Test
Characteristics Specifications Method

Range: 0.4to 1000MHz

Range: 0 to 10 radians, 0.3 to 3.4kHz

Accuracy: 1.0V p-p for 5 radiansat ±12%
at 1 kHz

Range: 1.5 to 1000MHz

Accuracy: Sameas InternalFrequency
Standard±1digit

Range: 1.5 to 1000MHz

Accuracy: N socket,�5mW (transmitter
testmodeselected);�20mW (one-port
duplex mode)

Modulation Generator (Cont.)

PhaseModulation (Cont.)

External Sensitivity

RF FrequencyMeter

Sensitivity

AF Generator

Frequency

OutputLevel

Distortion (Sineonly)

Measuredwith Frequency
SynthesizerandMicrowave
MeasurementSystem

Verified during Internal
FrequencyStandardand
Displaycalibration

Verified with Signal
GeneratorandPower
Meter w/PowerSensor

Measuredwith Electronic
Counter

Measuredwith Digital
Multimeter

Measuredwith an Audio
Analyzer
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Table 1. (Co,u.)

TestInstrument(Ti) Performance Test
Characteristics Specifications Method

RF Power Meter
Range: N-typesocket
0.05to 150W, 1.5 to 1000MHz

Accuracy:
±10%of rdg ±1digit, 1.5 to 500MHz;
±15%of rdg ±1digit, 500 to 960MHz;
±20%of rdg ±1digit, 960 to 1000MHz;
±1.25dB ±1digit, �5mW (5 to50mWfor
2955B)over the ranges 825 to 905 MHz
from +15 to +25°C

Verified with Signal
Generator andPower
Meter

Modulation Meter

Amplitude Modulation Range: 1.5 to 400 MHz

Depth Range: 0 to 90% below 100 MHz,
Oto8O%from 100 to400MHz,
SOHztolOkHz(lOHzto l5kHzfor2955R)

Accuracy: ±5%of rdg±1digit
at 1 kHz; ±8.5%of rdg ±1digit
from50Hzto10kHz
(1 digit is 1% AM depth)

Verified with a Signal
Generator andMicrowave
MeasurementSystem

Demodulation
Distortion

Range: 30%AM, lkHz,0.3to3.4kHz
bandwidth

Accuracy: <2% THD at �21MHz carrier;
<5% THD at <21 MHz carrier

Verified with anAudio
AnalyzerandSignal
Generator

ResidualAM Range: >10mW (N socket), or
>0.1 mW (BNC socket)

Verified on theTI display

Accuracy: <1%for inputsin a 0.3 to
3.4kHz bandwidth

FrequencyModulation Range: 1.5 to 1000MHz

Deviation Range: 0 to 25 kHz deviation, 50 Hz to
10 kHz (10 Hz to 15 kHz for 2955R)

Accuracy: ±5%of rdg ±1digit at 1 kHz;
±7.5%of rdg ±1digit from 50 Hz to 10 kHz
(1 digit is 0.01 kllz up to 2.5 kHz, 1% up
to 25 kHz)

Verified with a Signal
GeneratorandMicrowave
MeasurementSystem
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Table 1. (Cont.)

Test Instrument(Ti) Performance Test
Characteristics Specifications Method

ModulationMeter (Cont.)

FrequencyModulation (Cont.)Range: 1.5 to 1000MHz

Demodulation
Distortion

Range: 5 kllz deviation

Accuracy: <1.5% THD at 1 kHz in
0.3 to 3.4bandwidth

Verified with anAudio
Analyzer andSignal
Generator

ResidualFM Range: >20mW (N socket)or
>0.2 mW (BNC socket)

Verified on theTI display

Accuracy: ‘~ (in a 0.3 to 3.4 kHzbandwidth)
2955R: <23 Hz rms up to 500 MHz,
<45 Hz rms up to 1000MHz;
2955B: <15 Hz rms up to 500 MHz;
<30Hzrmsupto 1000MHz

PhaseModulation Range: 1.5 to 1000MHz

Deviation

DistortionandNoiseMeter

Range: 0 to 10 radians, 0.3 to 3.4 kHz

Accuracy: ±5%of rdg ±1digit at 1 kHz;
±7.5%of rdg±1digit from 0.3 to 3.4kHz
(with respectto 750 jis de-emphasis)

Verified with a Signal
Generator andMicrowave
MeasurementSystem

Distortion

SINAD

Range: OtolO%and0to30%,lkllz

Accuracy: ±5%of rdg ±0.5%
distortion

Range: Otol8dBandOtoSOdB, 1kHz

Accuracy: ±1dB

Verified with a known
signal inserted onto
another known signal

Verified with a known
signalinsertedonto
anotherknown signal

SeeFootnotesat theendof theTable.
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Table 1. (Cont.)

Accuracy: ±5%of rdg

Range: ±1.5to ±30kHz

Accuracy: ±10%of rdg

Range: 5, 10, and20%/Div

Accuracy: ±10%of rdg

Range: ±1.5to±15radians

Accuracy: ±10%of rdg

Verified during Internal
FrequencyStandardand
Displaycalibration

Verified with Synthesized
FunctionGenerator

Verified with aMeter
Calibrator

Verified with a Meter
Calibrator

*1 Theaccuracylisted,is themanufacturerscalculatedspecificationafteroneyear. The accuracy specification

is foundby multiplying the longest termagingrateby theappropriatetimeintervalto obtainone year.

“i ±2X 107/yearafter 1 monthcontinuoususe.

*~ Typical or Operational specification. Not calibrated.

*4 The TI is limited due to the resolution. Annotate a Limited Certification Label appropriately.

TestInstrument(TI) Performance Test
Characteristics Specifications Method

Range: 20Hz to 20 kHz

Accuracy: Sameas Internal Frequency
Standard±1digit, ±0.1Hz or 0.02% of rdg
(whicheveris greater)

Range: 20 Hz to 20 kHz

Accuracy: �50mV

Range: OtolOOVat
50 Hz to 50 kHz (or DC)

Accuracy: (50 Hz to 20 kHz or DC)
±3%of rdg ±3mV ±1digit

Range: DC to 50 kHz (from 3 Hz on AC)

Range: 10 mV/Div to 20 V/Div

AF Frequency Meter

Sensitivity

AF Voltmeter

Level Accuracy

Oscilloscope

Voltage

FM

AM

DM

Measuredwith Microwave
Measurement System

Measured with Microwave
MeasurementSystem

Measuredwith Microwave
Measurement System
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2 EQUIPMENT REQUIREMENTS:

Minimum Use Calibration Sub-
Noun Specifications Equipment Item

2.1 FREQUENCY
STANDARD

Austron
2 100F

As
Available

2.2 ELECTRONIC
COUNTERWI
FREQUENCY
CONVERTER

Range: 10 Hz to 1000MHz

Accuracy: ±1.3X 10~

Hewlett-Packard
5345Aw/5354A

2.3 MICROWAVE
MEASUREMENT
SYSTEM

Range: (Tuned RF Level)
0.4to 1000MHz,
0 to -127dBm

Hewlett-Packard
8902MS

Accuracy: ±0.45dB

Range: (AM depth)
0 to 99% depth at 50 Hz
to 20 kHz, CW 10 to 1000MHz

Accuracy: ±1.25%of rdg ±1digit

Range: (FM deviation)

0.1 to 25 kHz, CW 10 to 1000MHz
Accuracy: ±1.25%of rdg ±1digit

Range: (Phasedeviation)
0 to 10 radians,CW 10 to 1000MHz

Accuracy: ±2.75%of rdg ±1digit

TAR: 1.82:1

Range: (AudioFilters)
50 Hz to >20kHz

Accuracy:
50 Hz High-PassFilter,
<1%atrates�200Hz;
300 Hz High-PassFilter,
<1%atrates�1kHz;
3 kHzLow-PassFilter,
<1%atrates�1kHz;
15 kflz Low-PassFilter,
<1%at rates�10kHz;
>20kHz Low-PassFilter,
<1%atrates�lOkHz

Range: 10MHz

Accuracy: 1.25 X 108
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Minimum Use Calibration Sub-
Noun Specifications Equipment Item

2.3 MICROWAVE
MEASUREMENT
SYSTEM(Cont.)

Range:(ResidualAM)

Accuracy: <0.01%

Hewlett-Packard
8902MS

Range: (ResidualFM)

Accuracy: <8 Hzrms at 1300MHz,
decreasinglinearly with frequency
to<1 Hzrmsfor lOOMHzandbelow

TAR: 3.9:1

2.4 SPECTRUM
ANALYZER

Hewlett-Packard
8563E

H-P
8566B

Accuracy: ±1.6 dB (ScaleFidelity)

2.5 PHASENOISE
MEASUREMENT
SYSTEM

Range: 100 Hz to 100kHz offset

Accuracy: ±2dB

Hewlett-Packard
3048MS

2.6 SYNTHESIZED
FUNCTION
GENERATOR

Range: 20 Hz to 20kHz,
Otol.5Vp-p,OtolVrms

Hewlett-Packard
3325B

Accuracy: ±1dB

2.7 SIGNAL
GENERATOR

Range: 0.4to 1000MHz,
at -30 to +10dBm

Hewlett-Packard
8662A

Accuracy: (Amplitude)
±2.5%of setting

2.8 AUDIO ANALYZER Range: 20 Hz to 100 kHz,
0.001 to 100 % THD

Hewlett-Packard
8903B

Accuracy: ±1dB, 20Hzto20kHz;
±2dB,2Oto 100kHz

2.9 DIGITAL
MULTIMETER

Range: 0 to 10V rms,
50Hz to 15 kHz

Hewlett-Packard
3458A

Accuracy: ±0.5%of rdg

Range: 0 to 100 VAC,
50Hzto 10kHz

Accuracy: ±0.05%of setting

Fluke
5 100B

Range: 0.4to4000MHz

2.10 METERCAUBRATOR
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Minimum Use Calibration Sub-
Noun Specifications Equipment Item

2.11 POWER SPLIUER

2.12 POWER
METER

2.13 POWER
SENSOR

2.14 ATFENUATOR

2.15 SYNTHESIZED
SIGNAL
GENERATOR

2.16 POWER
AMPLIFIER

Range: 1.5 to400 MHz

Accuracy: �0.15 dB

Range: 1.5 to 1000 MHz,
-30 to +20dBm

Accuracy: ±2%of rdg

Range: 1.5 to 1000MHz

Accuracy: ±2.7%of charted value

Range: 10 dB

Accuracy: Charted

Range: 0 to +20 dBm,0.4to
1000MHz

Accuracy: (Amplitude)
±2.5%of setting

Range: (Residual AM)

Accuracy: <0.25%

Range: (ResidualFM)

Accuracy: <5 Hzrms

Range: 2 to 100 W, 10 to
400MHz

Hewlett-Packard
11667A

Hewlett-Packard
436A

Hewlett-Packard
8482A

Hewlett-Packard
8491B-010

Hewlett-Packard
8642B

MicrowaveProducts
SSPAO24O-22/6 140

2.17 COUPLER
SET

2.18 POWER
METER

2.19 POWER
DIVIDER

Accuracy: N/A

Range: 10 to 400 MHz

Accuracy: AFPSLCertified

Range: ltolOmW

Accuracy: ±2.5%of rdg

Range: lOOHzto2OkHz

Accuracy: N/A

PremierMicrowave
1852A

Hewlett-Packard
432B-H05

Weinschel
1506A
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Noun
Minimum Use
Specifications

Calibration
Equipment

Sub-
Item

2.20 LEVEL
GENERATOR

Range: 20 mV to 250 mV
at 400Hz

Hewlett-Packard
3335A Opt001

Accuracy: N/A

2.21 FEEDTHROUGH
TERMINATION

Range: 50 ~1

Accuracy: ±0.2%of nominal

Hewlett-Packard
1 1048C

3 PRELIMINARY OPERATIONS:

3.1 Reviewandbecomefamiliar with entireprocedurebeforebeginningCalibrationProcess.

Ii WARNING ii
Unlessotherwisedesignated,andprior tobeginningtheCalibrationProcess,
ensurethat all testequipmentvoltageand/orcurrentoutputs are set to zero (0)
or turnedoff, whereapplicable.Ensurethat all equipmentswitchesaresetto
theproperpositionbeforemakingconnectionsorapplying power.

3.2 ConnecttheTI andtestequipmentto theappropriatepowersourceandset all STANDBYJPOWERswitchesto
ON. Allow theTI a 24 hourwarm-upperiod. Allow thetestequipmenttheappropriatewarm-upasdeterminedby
themanufacturer.

3.3 PerformTI SELFTESTbeforebeginningcalibration.

NOTE

Beforeimplementingtheselftestingprocedure,removeanyleadswhich are
connectedto thecoaxialconnectorstopreventextraneouspick-up affecting the
readings.

NOTE

In theRFCountertoRF Generatorpowertest,thedifferencein thesetting and
readinglevelsis dueto one-portduplexoperationbeing selectedfor the test.

3.4 PressTI HELP key for SELFTESTMenu,pressALL TESTS soft key to initiateselftests.

3.5 The resultsof thethirteenindividual testsmustindicatePASSED.

3.6 PressTI RETURNsoftkey to view HELPmenu.
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3.7 PressTI CHANGE PARAMETERS soft key. Set the TI to 600£�BALANCED AF ACCESSORYandthen
set the20 dB AF ATTENUATOR to NOT F1TFED. Pressthe RETURN softkey twice to return to the main
screen.

3.8 Chart theAttenuator at 10, 400, 800,850 and1000MHz.

3.9 Annotate a Limited Certification Label with Residual FM limited to �0.03kHz up to 500 MHz
(�0.02kHz for 2955B)and �0.05kHz up to 1000MHz (�0.03kHz for 2955B).

4 CALIBRATION PROCESS:

NOTE

Unlessotherwisedirected,verify theresultsof eachtestandtakecorrective
action wheneverthe testrequirementis notmet, beforeproceedingwith the
nextstep.

4.1 INTERNAL FREOUENCY STANDARD AND DISPLAY CALIBRATION:

NOTE

OverallTI accuracydependsupon the correctsettingof theinternal 10MHz
standard. The10 MHz Time Basecannotbecheckedfrom a TI connector,
thereforea 10 MHz RFoutputwill bemeasuredfromtheTI RFN/OUT
connector.

NOTE

Adjustmentof theTime BaseOscillatoris normaldueto theAging Rateof the
crystals. This is commonto all QuartzOscillators. Theadjustmentactions
takenduring this calibrationwill ensurethegreatestreliability of theTI by
adjustingthe timebasereferenceto the nominalvalueeachtime it is calibrated.

4.1.1 ConnecttheFrequencyStandard10MHzREFOUT to ElectronicCounterEXT FREQSTD input
(1-10MHz) on therearpanelof theElectronicCounter. SettheElectronicCounterINT STD/EXT STD switch
(rearpanel)to EXT STD.

4.1.2 ConnecttheTI RF IN/OUT BNC connectorto ElectronicCounterCHANNELA inputconnector.

4.1.3 SetTI MODEto Rx TESTfor 2955Ror RECEIVERTESTfor 2955B, GENFREQto 10MHz, MOD to
OFF,RF IN/OUTconnectortoBNC andLEVEL to-10 dBm.

NOTE

Thevaluesin the following steparederivedfrommultiplication of theAging
Rateto determinetheoffsetat oneyear. Usethesecalculatedoneyearvalues
regardlessof the lengthof thecalibrationintervalfor this TI in
T.O. 33K-i-100-1/2. Thelongestagingratespecificationnot toexceed1 year
hasbeenusedto calculatethe limits.
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4.1.4 Adjust theElectronicCountercontrolsasrequiredfor a stabledisplayindication andthen pushRESET.
Verify theElectronicCounterindication is 9 999 994 to 10 000 006 Hz ±1countof LSD.

4.1.5 SettheTI LEVEL to minimumanddisconnectthetestsetup.

4.1.6 ConnecttheFrequencyStandard1 MHz REFOUT to theElectronicCounterEXT FREQSTD input andthe

TI EXT. STD 1 MHz input (rearpanel).
4.1.7 ConnecttheTI RF N/OUT BNC connectorto ElectronicCounterCHANNELA inputconnector.

4.1.8 On theTI, presstheRF IN/OUT SELECT to selectthe BNC output.

4.1.9 SettheElectronicCounterresolution,asrequired,to 1 Hz.

4.1.10 SetTI MODE to Rx TESTfor 2955Ror RECEIVERTESTfor 2955B,GENFREQto 0.400MHz, LEVEL

to -10dBm, andMOD to OFF.

4.1.11 TheElectronicCountermustindicatewithin the valueslistedin theLimits columnof Table2.

4.1.12 Repeatsteps4.1.10and4.1.11for theremainingvalueslistedin Table2.

NOTE

Forfrequenciesabove500 MHz, connecttheTI BNC connectorto the

FrequencyConverterINPUT anduse,asrequired,with theElectronicCounter.

Table 2.

TI Freq (MHz) Limits (Hz)

0.400 399 999 to 400001

500.0000 499 999 999 to 500 000001

999.0000 998 999 999 to999 000 001

4.1.13 Setthe TI LEVEL tominimumanddisconnectthe testsetup.

4.1.14 To ensurereliability of theTI, the following actionwill betaken: If TI passedthe abovesteps,perform the
applicableadjustmentstepsin AppendixA, andenterNO ADJUSTMENTACTIONinto theMaintenanceData
CollectionSystem.If TI failed, performtheapplicablestepslistedin AppendixA andenterappropriate
ADJUSTMENTACTIONinto theMaintenanceDataCollectionSystem.

4.2 RF SIGNAL GENERATOR CALIBRATION:

4.2.1 OUTPUT LEVEL CALIBRATION:

4.2.1.1 StandardizePowerMeter(2.12)andPowerSensorasrequiredfor a powermeasurementof
+10dBm (10 mW).
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NOTE

SetPowerMeter(2.12) CalibrationFactorasrequiredfor theTI output
frequencybeing verified.

4.2.1.2 ConnecttheTI RFIN/OUT BNC connectorthroughthe PowerSensorto the PowerMeter(2.12).

4.2.1.3 SettheTI MODE to Rx TESTfor 2955Ror RECEIVERTESTfor 2955B, GENFREQto 300 MHz, INC
to 10 dB, MODto OFF,RF IN/OUT SELECT to selectBNC and LEVEL to the first valuelistedin theLevel
column of Table3.

4.2.1.4 Verify thePowerMeter(2.12) indication is within thevalueslisted in the Limits columnof Table3.

4.2.1.5 Repeatsteps4.2.1.3and4.2.1.4for theremainingvalue listedin Table3.

Table3.

Level (dBm) Limits (dBm)

+5.0 +3.2to-i-6.8

0.0 ~i.8toi~1.8*

* Record theexactPower Meter (2.12) indication.

4.2.1.6 SettheTI LEVEL to minimum anddisconnectthetestsetup.

4.2.1.7 ConnectTI REIN/OUT BNC connectorto theMeasuringReceiver(partof theMicrowaveMeasurement
System)INPUT 50 ~� connector.

4.2.1.8 SettheTI LEVEL to 0.0dBm.

4.2.1.9 SettheMeasuringReceiver,asrequired,fora TunedRELevelmeasurementat 300 MHz.

4.2.1.10On theMeasuringReceiver,presstheBlueshift keyandthen theSET REFkey. Verify that the
MeasuringReceiverindicates0.00±0.02dB.

4.2.1.11 Decreasethe TI LEVEL with the level decrementkey until theMeasuringReceiverRECAL light is
illuminated. WhentheMeasuringReceiverRECAL light illuminatespresstheCALIBRATE key andwait for a
newreading.

4.2.1.12 Continueto decreasetheTI LEVEL with thelevel decrementkeyuntil theMeasuringReceiverRECAI
light is illuminatedagain. WhentheMeasuringReceiverRECAL light illuminatesthesecondtime, pressthe
CALIBRATE key andwait fora newreading.

4.2.1.13 SettheTI LEVEL to 0.0dBm.

4.2.1.14On theMeasuringReceiver,presstheBlueshift key andthentheSET REFkey. Verify that the
MeasuringReceiverindicates0.00±0.02 dB.
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4.2.1.15 SettheTI LEVEL toeachof thevalueslistedin theApplied column of Table4. Algebraically addthe
valuerecordedfrom Table3 to theMeasuringReceiverindication andverify theresultsare within thevalueslisted
in the Limits column of Table4 for eachApplied value.

Table4.

Applied (dBm) Limits (dBm)

0 Reference

-10 -8.2to-11.8

-20 -l8.2to-21.8

-30 -28.2to-31.8

-40 -38.2to-41.8

-50 -48.2to -51.8

-60 -58.2to-61.8

-70 -68.2to -71.8

-80 -78.2to -81.8

-90 -88.2 to -91.8

-100 -98.2 to -101.8

-110 -108.2to-lii.8

4.2.1.16 SettheTI LEVEL to minimum. Disconnectthetestsetup.

4.2.1.17 PressTI HFIN/OUT SELECTfor Type N connector and connect TI TypeN throughthePowerSensorto
thePowerMeter(2.12).

4.2.1.18 SetTILEVELfor-15dBm.

4.2.1.19 Verify thePowerMeter(2.12) indication iswithin -13.2to -16.8dBm. RecordthePowerMeter(2.12)
indication.

4.2.1.20 SettheTI LEVEL tominimum. Disconnectthetestsetup.

4.2.1.21 ConnectTI REIN/OUT TypeN connectortotheMeasuringReceiverINPUT 50~1connector.

4.2.1.22 SettheTI LEVEL to -15 dBm.
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4.2.1.23 On theMeasuringReceiver,presstheBlueshift key andthen theSETREFkey. Verify that the
MeasuringReceiverindicates0.00±0.02dB.

4.2.1.24 SettheTI LEVEL to eachofthevalueslistedin theApplied column of Table5. Algebraicallyaddthe
valuerecordedin 4.2.1.19to theMeasuringReceiverindication andverify the resultsarewithin thevalueslisted
in theLimits columnof Table5 for eachApplied value.

Table5.

Applied (dBm) Limits (dBm)

-15 Reference

-25 -23.2to -26.8

-35 -33.2to -36.8

-45 -43.2to -46.8

-55 -53.2to -56.8

-65 -63.2to -66.8

-75 -73.2to -76.8

-85 -83.2to -86.8

-95 -93.2to -96.8

-105 -103.2to -106.8

-115 -113.2to-116.8

-125 -123.2to -126.8

4.2.1.25 Repeatsteps4.2.1.2through4.2.1.24with theTI frequencysetto 1000MHz.

4.2.1.26 SettheTI LEVEL to minimumanddisconnectthetestsetup.

4.2.2 SPECTRAL PURiTY CALIBRATION:

4.2.2.1 RESIDUALFM CALIBRATION:

4.2.2.1.1 ConnectTIRE N/OUT BNC connector to theMeasuring Receiver INPUT 50 f~connector.

4.2.2.1.2 Setthe TI MODE to Rx TEST 2955Ror RECEIVER TEST for 2955B,GENFREQto 500MHz, MOD
to AM, MOD to OFF, RF IN/OUT to BNC andLEVEL toO dBm.

16
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4.2.2.1.3 Press Measuring Receiver INSTR PRESET, FM, 300 Hz LP FILTER, 3 kHz HP FILTER, Blue shift and 
then RMS (AVG) keys. 

4.2.2.1.4 The Measuring Receiver must indicate within the appropriate values listed in the Limits column of 
Table 6. 

4.2.2.1.5 SetTIGENFREQ to 1OOOMHz. Repeat steps4.2.2.1.3 and4.2.2.1.4. 

Table 6. 

GEN FREQ (MHz) 

500 

2955R 

<23 

Limits (Hz rms) 
2955B 

<13 

4.2.2.1.6 Set the TI LEVEL to minimum. 

4.2.2.1.7 Disconnect the test setup. 

4.2.2.2 HARMONICS. SUBHARMONICS AND SPURIOUS SIGNALS CALIBRATION: 

4.2.2.2.1 Connect TI RF IN/OUT BNC connector to Spectrum Analyzer INPUT 50 52. 

4.2.2.2.2 Set TI MODE to Rx TEST for 2955R or RECEIVER TEST for 2955B, GEN FREQ to 1 .O MHz, MOD to 
AM, MOD to OFF, RF IN/OUT to BNC and LEVEL to 0 dBm. 

4.2.2.2.3 Set Spectrum Analyzer as required to display TI carrier Frequency, harmonics, sub-harmonics and 
spurious signals and establish a reference level. 

4.2.2.2.4 Manually sweep TI across entire frequency range while checking the Spectrum Analyzer for harmonics, 
sub-harmonic and spurious signals. 

4.2.2.2.5 The Spectrum Analyzer display must be within the values listed in the Limits column of Table 7. 

4.2.2.2.6 Set the TI LEVEL to minimum. 

Table 7. 

Applied (MHz) Signals Limits (dBc) 

0.4 to 1.5 

>1.5 to 250 

>250 to 1000 

0.4 to 530 

Harmonics 

Harmonics 

Harmonics 

Subhzumonics 

<-20 

<-25 

c-20 

None 

17 
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Table 7. (Cont.) 

Applied (MHz) Signals Limits (dBc) 

>530 to 1000 Subharmonics <-25 

0.4 to 88 Spurious Signals 
below 110 MHz <-45 

above 110 MHz <-35 

88 to 1000 (960 for 2955B) Spurious Signals <-60 

4.2.2.2.7 Disconnect the test setup. 

4.2.2.3 SINGLE SIDEBAND PHASE NOISE CALIBRATION: 

I 
4.2.2.3.1 Connect the TI RF IN/OUT BNC connector to the 5 MHz to 1.6 GHz R Phase Detector input of the 
Phase Noise Measurement System. 

4.2.2.3.2 Set TI MODE to Rx TEST for 2955R or RECEIVER TEST for 2955B, GEN FREQ to 1000 MHz, MOD 
to AM, MOD to OFF, RF IN/OUT switch to BNC and LEVEL to 0 dBm. 

4.2.2.3.3 Verify the Phase Noise Measurement System is using the current Software Package CPIN number 88M- 
3048MS/NOISE-FOOl-OOA, with the latest revision, as per COMPENDIUM 80-l-88 or QOl6.-llO-WK-GOl. The 
Main Menu should be present on the screen when the computer is turned on. 

4.2.2.3.4 On Phase Noise Measurement System select Type/Range of Measurement to obtain the Measurement 
Type and Frequency Range Specifications. Select Phase Noise Using a Phase Lock Loop Measurement type. Set 
Start Frequency to 10 Hz, Stop Frequency to 15O.E+03 (150 kHz) and Minimum Number of Averages to 4. Press 
ESC to return to Main Menu, 

4.2.2.3.5 On Phase Noise Measurement System select Parameters to obtain the Source and Interface Entry Menu. 
Select Low Freq Phase Detector (5 MHz to 1600 MHz). Select the following: 

Carrier Frequency l.E+09 Hz 

Detector Input Freq l.E+09 Hz 

VCO Tune Constant As required 

Center Voltage of VCO Tune Curve 0 Volts 

Tuning Range of VCO +10 Volts 

VCO Tune Port Input Resistance 1 .E+06 Ohms 

Press ESC to return to Main Menu when done with selections. 
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4.2.2.3.6 On Phase Noise Measurement System select Calibration Technique. Ensure that Measure the Detector 
Constant, Calculate from Expected Tune Constant and Will are highlighted on the Display screen. Press ESC to @ 
return to the Main Menu. 

4.2.2.3.7 On Phase Noise Measurement System select Instrument Control to obtain the source control for 
measurement. Using a Phase Lock Loop Menu. Select UUT USER’S SRCE MANUAL CTRL and REF SOURCE 
8663A SYSTEM CTRL, under DCFM control. Press ESC to return to the Main Menu. 

4.2.2.3.8 On Phase Noise Measurement System press Define Graph. Enter graph title as appropriate for your 
setup. Enter the following data in the proper blocks: 

Minimum X Coordinate 10 

Maximum X Coordinate 15O.E+03 Hz 

Maximum Y Coordinate -50 

Minimum Y Coordinate -140 

Select Single Sideband Phase Noise (dBc/Hz) for Graph Type. Press ESC. 

4.2.2.3.9 On Phase Noise Measurement System select New Measurement. Press Y. Connect equipment as shown 
on the Display screen. Verify a Beat Note below the value on the screen is present on the Signal Analyzer. Then 
press Fl Proceed softkey. 

NOTE 

When needing to up or down range the Analyzers use the ?L keys to control 
the 3561A Dynamic Signal Analyzer and the t -+ keys to control the 
Spectrum Analyzer. 

4.2.2.3.10 If REF #11 appears on the screen press P to proceed. The Phase Noise Measurement System should 
proceed without error. If the Theoretical And Actual Loop Suppression Factors chart appears on the Display 
screen and none of the factors are highlighted proceed by pressing Fl. 

4.2.2.3.11 After measurement is completed, the Phase Noise Plot should appear on the Display screen. The Single 
Sideband Phase Noise at 20 kHz offset must be within the values listed in the Limits column of Table 8. If desired, 
the Marker function may be used to obtain specific offset frequencies and phase noise measurements on the graph. 
Press M twice to obtain the Marker function. 

NOTE 

The t + keys are the fine controls for moving the cursor and the keys 1‘4 are 
the coarse controls for moving the cursor. 

4.2.2.3.12 To print the TI Phase Noise Plot and the pertinent measurement parameters on Phase Noise 
Measurement System press SHIFT and F4 keys. Press ESC to return to the Main Menu. 

4.2.2.3.13 Set the TI GEN FREQ to the next value listed in the Applied column of Table 8. 

Change 1 19 



T.O. 33K3-4-2957-1 

4.2.2.3.14 On the Phase Noise Measurement System select Parameters to change Carrier Frequency, Detector 
Input Frequency and VCO Tune Constant appropriately and repeat steps 4.2.2.3.9 through 4.2.2.3.13 for the 
remaining values listed in the Applied column of Table 8. 

Tuble 8. 

Applied (MHz) 2955R 
Limits (dBc/Hz) 

2955B 

1000 <-100 <-104 

750 -c-100 <-104 

490 <-lo6 <-110 

250 <-lo6 <-110 

100 <-lo6 <-110 

4.2.2.3.15 Set the TI LEVEL to minimum. Disconnect the test setup. 

4.3 MODULATION GENERATOR CALIBRATION: 

4.3.1 AMPLITUDE MODULATION CALIBRATION: 

4.3.1.1 DEPTH AND DISTORTION CALIBRATION: 

4.3.1.1.1 Connect the TI BNC IN/OUT BNC connector to the Measuring Receiver INPUT 50 Q. 

4.3.1.1.2 Press the Measuring Receiver INSTR PRESET, AM, 300 Hz HP and 3 kHz LP FILTERS keys. 

4.3.1.1.3 Set TI MODE to Rx TEST for 2955R or RECEIVER TEST for 2955B, GEN FREQ to 10 MHz, MOD to 
AM, MOD to ON, RF IN/OUT to BNC and LEVEL to 0 dBm. 

4.3.1.1.4 Set TI MOD FREQ to 1 kHz (the first value listed in the TI Mod Freq column of Table 9), set the TI 
LEVEL for 30% (the first value listed in the Mod Level column of Table 9), SHAPE to SINE and DIST’N, S/N and 
SINAD to OFF. 

4.3.1.1.5 Verify the Measuring Receiver indicates within the values listed in the Limits column of Table 9. 

4.3.1.1.6 Set the Measuring Receiver, as required, to measure audio distortion. 

4.3.1.1.7 The Measuring Receiver must indicate ~2.0%. 

NOTE 

The audio distortion is specified at 30% AM and 1 kHz only. 

4.3.1.1.8 Repeat steps 4.3.1.1.2 through 4.3.1.1.5 for the remaining values listed in Table 9. 
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Table9.

TI Freq (MHz) TI ModFreq (kHz) Mod Level (%) Limits (%)

26.90to 33.10

45.5 to 54.5

64.1to 75.9

44.0to 56.0

44.0to 56.0

41.5to 58.5

45.5 to 54.5

45.5to 54.5

45.5to 54.5

10 1 30

10 1 50

10 1 70

10 0.100 *~ 50

10 5*2 50

10 10*2 50

50 1 50

250 1 50

400 1 50

*1 Setthe Measuring Receiver HPFILTER to 50 Hz and the LP FILTER to 3 kHz.

*2 Setthe Measuring Receiver HPFILTER to 300Hz andtheLP FILTER to 15 kHz.

4.3.1.1.9 Set the TI LEVEL to minimum. Donot disconnectthetestsetup.

43.1.2 EXTERNAL SENSITIVITY CALIBRATION:

4.3.1.2.1 Connectthe SynthesizedFunctionGeneratorthroughttheFeedthroughTerminationto theTI EXT
MOD INPUT connector.

4.3.1.2.2Pressthe Measuring Receiver INSTR PRESETandAM keys.

NOTE

SettheMeasuringReceiverLP andHPFILTERSas requiredfor theexternal
modulationfrequencybeingcalibrated.

4.3.1.2.3 SetTI MODE to Ha TEST for 2955Ror RECEIVER TEST for 2955B,GENFREQto 10MHz, MOD to
AM, MOD to ON, RE IN/OUT to BNC and LEVEL to 0 dBm. PressMODE andselectTONES,then pressMOD
SETUPsoftkeyandselectEXT MOD.

NOTE

Ensureall TI internal MOD sourcesaresetto OFF.

4.3.1.2.4 Set theSynthesizedFunctionGeneratorcontrolsasrequiredfor a 1.5 V p-p at 1 kHz signal.

4.3.1.2.5 TheMeasuringReceivermustindicatewithin thevalueslistedin theLimits columnof Table10,
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4.3.1.2.6Repeatsteps4.3.1.2.3through4.3.1.2.5for the remainingvalueslistedin Table10.

Table10.

TI
Freq (MHz) Mod (%)

SynthesizedFunctionGenerator
Frequency (kllz) Level (V p-p) Limits (%)

10 30 1 1.5 26.00to34.00

10 30 10 1.5 24.50to35.50

50 30 1 1.5 26.00to34.00

50 30 10 1.5 24.50to35.50

100 30 1 1.5 26.00to34.00

100 30 10 1.5 24.50to 35.50

4.3.1.2.7 Setall outputs to minimum. Donot disconnectthe test setup.

43.2 FREOUENCY MODULATION CALIBRATION:

43.2.1 DEVIATION AND DISTORTION CALIBRATION:

4.3.2.1.1 SetTI MODE to Ha TEST for 2955Ror RECEIVER TEST for 2955B, GEN FREQto 10 MHz, HF

IN/OUT to BNC and LEVEL to 0 dBm.

4.3.2.1.2 Setthe TI MOD to ON, MOD FREQto 1 kHz, MOD LEVEL to 5 kHz, SHAPE to SINE andDISTN,

S/N and SINAD to OFF.

4.3.2.1.3 Pressthe Measuring Receiver INSTR PRESET, FM, 300 Hz HP FILTER, 3 kHz LP FILTER and

PEAK ±/2keys.

4.3.2.1.4The Measuring Receivermust indicate within the valueslisted in the Limits column of Table 11.

4.3.2.1.5 Set the Measuring Receiver,asrequired, to measurethe audiodistortion.

4.3.2.1.6 The Measuring Receiver must indicate <1.0% audio distortion.

NOTE

The audio distortion is testedat 1 kHz modulationfrequency,5 kHz deviation

only.
4.3.2.1.7 Repeatsteps4.3.2.1.2through4.3.2.1.4for theremainingvalueslistedin Table11.
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Table11.

TI GEN TI MOD TI MOD
FREQ(MHz) FREQ (kHz) LEVEL (kHz) Limits (kHz)

10 1 5 4.64to5.36

10 1 10 9.29to10.71

10 1 25 23.24to26.76

10 0.100 *~ 25 22.50to27.50

10 5 *2 25 22.50 to 27.50

10 10 *2 25 22.50 to 27.50

50 1 25 23.24 to 26.76

100 1 25 23.24 to 26.76

500 1 25 23.24 to 26.76

1000 1 25 23.24to26.76

*1 Setthe Measuring Receiver HPFILTER to 50 Hz andtheLP FILTERto 3 kHz.

*2 SettheMeasuringReceiverHP FILTER to 300Hz andtheLP FILTER to 15 kHz.

4.3.2.1.8 Setthe TI LEVEL to minimum. Donot disconnectthe testsetup.

43.2.2 EXTERNAL SENSITIVITY CALIBRATION:

4.3.2.2.1 PressMeasuringReceiverINSTR PRESET, FM, 300 Hz HPand3 kHz LPFILTERS keys.

4.3.2.2.2 SetTI MODE to HaTEST for 2955Ror RECEIVER TEST for 2955B, GENFREQto the first value
listedin theGENFREQcolumnof Table 12, MOD to FM, MOD to ON, REIN/OUT switch to BNC andLEVEL
toO dBm. PressMODE andselectTONES,thenpressMOD SETUPsoftkey andselectEXT MOD.

NOTE

Ensureall TI internalMOD sourcesaresetto OFF.

4.3.2.2.3 SettheSynthesizedFunctionGeneratorcontrols,asrequired,for anoutputlevel of the first valuelisted
in theLevel columnof Table12 at 1 kHz.

4.3.2.2.4TheMeasuringReceivermust indicatewithin the valueslistedin theLimits columnof Table12.

4.3.2.2.5 Repeatsteps4.3.2.2.2through 4.3.2.2.4for theremainingvalueslistedin Table12.
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Table12.

GEN FREQ (MHz) Level (V p-p) Limits (kHz)

10.0 1.0 4.50 to5.50

500.0 1.0 4.50to 5.50

1000.0 1.0 4.50 to 5.50

4.3.2.2.6 Setall outputsto minimum. Do notdisconnectthetestsetup.

433 PHASE MODULATION:

43.3.1 DEVIATION AND DISTORTION CALIBRATION:

4.3.3.1.1 Set theTI MODE to HaTESTfor 2955Ror RECEIVERTEST for 2955B,GENFREQto 500 MHz,
MOD to (DM, MOD FREQto 1 kHz, LEVEL to 5 radians,SHAPEto SINE,DIST’N, S/N andSINAD to OFF,
modulationsourceto INT, HFIN/OUT switch to BNC andLEVEL to 0 dBm.

4.3.3.1.2 PressMeasuringReceiverINSTRPRESET,‘1M, 300HzHP and3 kHzLP FILTERS.

4.3.3.1.3 TheMeasuringReceivermustindicatewithin thevalueslistedin Limits column of Table13.

4.3.3.1.4 Set theMeasuringReceiver,asrequired,to measuretheaudiodistortion.

4.3.3.1.5 TheMeasuringReceivermustindicate<2.0%.

NOTE

Theaudiodistortion is testedat 1 kHz modulationfrequency,5 raddeviation
only.

4.3.3.1.6 Repeatsteps4.3.3.1.1through4.3.3.1.3for theremainingvalueslistedin Table13.

Table13.

TI GEN TI MOD TI MOD
FREQ (MHz) FREQ (kllz) LEVEL (rad) Limits (md)

500 1 5 4.6to5.4

500 1 10 9.2to 10.8

500 0.300 *1 10 8.9to 11.1

500 3 *2 10 8.9to 11.1
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Table13. (Cont.)

TI GEN
FREQ (MHz)

TI MOD
FREQ (kllz)

TI MOD
LEVEL (rad) Limits (mad)

10 1 10 9.2 to 10.8

50 1 10 9.2 to 10.8

100 1 10 9.2 to 10.8

1000 1 10 9.2 to 10.8

*~ SettheMeasuringReceiverHPFILTER to 50Hz andtheLP FILTER to 3 kHz.

*2 SettheMeasuringReceiverHPFILTER to 300 Hz andtheLPFILTER to 15 kHz.

4.3.3.1.7 Setthe TI LEVELto minimum. Do not disconnectthe testsetup.

433.2 EXTERNAL SENSITIVITY CALIBRATION:

4.3.3.2.1 PresstheMeasuring ReceiverINSTR PRESET, (DM, 300 Hz HPand3 kHz LP FILTERSkeys.

4.3.3.2.2 SetTI MODE to Ha TESTfor 2955Ror RECEIVER TEST for 2955B,GENFREQto thefirst value
listed in theGEN FREQcolumnof Table 14, MOD to D MOD, MOD to ON, HF IN/OUT switch to BNC and
LEVEL toO dBm. PressMODE andselectTONES,thenpressMOD SETUPsoftkeyandselectEXT MOD.

NOTE

Ensure all TI internal MOD sourcesaresetto OFF.

4.3.3.2.3 Setthe SynthesizedFunctionGeneratorcontrols,asrequired,for an outputlevel of thefirst value listed
in theLevel columnof Table14 at 1 kllz.

4.3.3.2.4The MeasuringReceivermustindicatewithin the valueslistedin theLimits columnof Table14.

4.3.3.2.5 Repeatsteps4.3.3.2.2through 4.3.3.2.4for theremainingvalueslisted in Table 14.

Table14.

GEN FREQ (MHz) Level (V p-p) Limits (rad)

10.0 1.0 4.40 to 5.60

100.0 1.0 4.40to5.60

500.0 1.0 4.40to 5.60

1000.0 1.0 4.40to 5.60
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4.3.3.2.6 Setall outputsto minimum. Disconnectthetestsetup.

4.4 RF FREOUENCY METER SENSiTIViTY CALIBRATION:

4.4.1 SettheTI MODE to the first settinglisted in theMODE column of Table15 andHF IN/OUT switch to N.

4.4.2 Connectthe SynthesizedSignalGeneratoroutputto thePowerSplitterinput. Connectoneoutputof the
PowerSplitter to theTI HF IN/OUT N connector. Connect the other output of thePowerSplitter throughthe
PowerSensorto thePowerMeter(2.12).

NOTE

ThePowerSplitter hasapossibleerror of �0.15 dB betweenanytwo ports.
Verify anyfailuresby switchingthe outputstoTI andPower Meter (2.12).
Apply this methodoutlined,throughouttheremainderof this procedure.

4.4.3 SetthePowerMeter(2.12)asrequiredto measureWatts.

4.4.4 Setthe SynthesizedSignalGeneratoroutputto minimum at the first frequencylistedin theFrequency

column of Table15.
4.4.5 Increasethe SynthesizedSignalGeneratoroutput until theTI indicates a stableindicationof about the
required frequency.

4.4.6 The PowerMeter (2.12)must indicatewithin the valueslistedin theLimits column of Table 15.

4.4.7 Repeatsteps4.4.1 and4.4.4through4.4.6for the remainingvalueslisted in Table15.

Table15.

Applied (MHz) MODE Limits (mW)

10.0000 Tx Test

100.0000 Tx Test

1000.0000 Tx Test

10.0000 Duplex * �20

100.0000 Duplex * �20

1000.0000 Duplex * ~20

* WhentheDuplexModeis selected(by pushing Duplex Test), the TI will default toTWO PORT. Press

SELECI HF IN/OUT to settheTI toONEPORT,N connector.

4.4.8 Setthe SynthesizedSignalGeneratoroutputto minimumanddisconnect the test setup.
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4.5 AF GENERATORCALIBRATION:

4.5.1 FREOUENCY CALIBRATION:

4.5.1.1 ConnecttheTI AF GENOUTPUT totheElectronicCounterCHANNEL A input.

4.5.1.2 SettheTI MODE to AUDIO TEST, GEN ito ON andGEN 2 toOFF. PresstheTI TONESandAUDIO
SETUPkeys. SettheGENi FREQto 15 kHz, LEVEL to 1 V andSHAPEtoSINE.

4.5.1.3 SettheElectronicCounter,asrequired,for astableandreliablefrequencyindication.

4.5.1.4 The ElectronicCountermust indicatewithin thevalueslistedin theLimits columnof Table16.

4.5.1.5 Repeatsteps4.5.1.2through4.5.1.4for the remainingvalueslistedin Table16.

Table16.

TI GEN FREQ (Hz) Limits (Hz)

15 k 14.9999 to 15.0001 k

20k 19.9999to20.000lk

10k 9.9999to10.000lk

1000 999.9 to 1000.1

500 499.9to 500.1

50 49.99to 50.01

4.5.1.6 SettheTI GENito OFFandGEN 2 to ON,FREQto 15kHz, LEVELto 1 V andSHAPE to SINE.

4.5.1.7 Repeatsteps4.5.1.3through 4.5.1.5for TI GEN 2.

4.5.1.8 PressTI FUNCTIONOFFtodisableREIN/OUT output. Disconnectthetestsetup.

4.5.2 OUTPUTLEVEL CALIBRATION:

4.5.2.1 ConnecttheTI AFGENOUTPUT to DigitalMultimeter input.

4.5.2.2 SetTI MODE to Tx TEST on 2955Ror AUDIO TEST on 2955B, FUNCTION to AF GEN, GEN 1 to ON
andGEN 2 to OFF,pressTONESandAUDIO SETUPkeys. SetTI GEN 1 FREQto thefirst valuelistedin theTI
FREQcolumnof Table17, LEVEL to the first value listedin theTI LEVEL columnof Table 17 and SHAPE to
the first valuelisted in the TI SHAPE column of Table 17.

4.5.2,3 TheDigital Multimetermustindicatewithin thevalueslistedin theLimits column of Table 17.

4.5.2.4 Repeatsteps4.5.2.2and4.5.2.3 for theremainingvalueslistedin Table17.
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Table17.

TI FREQ (Hz) TI LEVEL (V rms) TI SHAPE Limits (V rms)

50 1 SINE 0.949to1.051

1 k 1 SINE 0.949to 1.051

15k 1 SINE 0.949to 1.051

1k 4 SINE 3.799to4.201

1k 2 SINE 1.899to2.101

1 k 400 m SINE 379.9to 420.1m

1 k 100 m SINE 94.9to 105.1m

1 k 10 m SINE 9.4to 10.6m

1 k 1 SQR 0.949to 1.051

1 k 1 (peak) TRI 0.5479to0.6068

1 k 1 (peak) SAW 0.5479to 0.6068

4.5.2.4 Repeatsteps4.5.2.2through4.5.2.4for TI GEN 2.

4.5.2.5 PressTI FUNCTION OFFto disableHFIN/OUT output. DisconnectDigital Multimeter from TI.

4.5.3 DISTORTIONCALIBRATION:

4.5.3.1 ConnecttheTI AF GEN OUTPUT to Audio Analyzer INPUT. SetAudio Analyzer controls asnecessary

to measuredistortion.
4.5.3.2 SettheTI MODEto AUDIO TEST. PresstheTONES andAUDIO SETUPkeys. SettheGEN 2 FREQto
the first valuelistedin theGENFREQcolumn of Table18, LEVEL to 2 V andSHAPEto SINE.

4.5.3.3 The Audio Analyzermustindicatewithin thevalueslistedin theappropriateLimits columnof Table18.

4.5.3.4 Repeatsteps4.5.3.2and4.5.3.3for theremainingvalueslistedin Table 18.
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Table18.

GEN FREQ (Hz) 2955R
Limits(%)

2955B *

50.0 <1.0 <0.6

1.0 k <0.5 <0.3

5.0k <1.0 <0.6

15.0k <1.0 <0.6

* Excluding residual noise.

4.5.3.5 Repeatsteps4.5.3.2through4.5.3.4for TI GEN 1.

4.5.3.6 PressTI FUNCTION OFFto disableRF IN/OUT output. Disconnectthetestsetup.

4.6 RF POWERMETER CALIBRATION:

4.6.1 SettheTI MODE to Tx TEST andHF IN/OUT switch to N.

4.6.2 StandardizethePower Meter (2.12)and Power Sensorfor 0.00dBm indication.

4.6.3 Connect the SynthesizedSignalGeneratoroutput, throughacableandtheAttenuator,to thePowerMeter
(2.12).

4.6.4 Set theSynthesizedSignalGenerator output for thefirst valuelistedin theLevel column of Table 19 at the
first frequencylistedin theFrequencycolumn of Table19. SettheSynthesizedSignalGeneratorHF OFF/ON
switch to ON.

4.6.5 SettheSynthesizedSignalGeneratorfor a PowerMeter (2.12) indication of (20 dBm - thechartedvalueof
theAttenuator).

NOTE

Forexample: ForanAttenuatorchartedvalueof 9.8dB, settheSynthesized
SignalGeneratorfor a PowerMeter(2.12)indication of 10.2dBm(20 dBm -

9.8dB).

4.6.6 Withoutdisturbingtheoutputof theSynthesizedSignalGenerator,disconnectit from theAttenuator.

4.6.7 Connect the SynthesizedSignal Generatoroutput to theTI RF IN/OUT N connector.

NOTE

Usethesamecablethat wasconnectedto theAttenuatorto connectthe
SynthesizedSignal Generator to the TI.
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4.6.8 Verify the TI HF powermeter indicateswithin the valueslisted in the Limits column of Table19.

4.6.9 Set the SynthesizedSignal Generator RF OFF/ONswitch to OFF.

4.6.10 Repeatsteps4.6.3through 4.6.9 for the remaining valueslisted in Table 19.

Table19.

SynthesizedSignalGenerator
Level (dBm~ Frequency(MHz)- - Limits (mW)

+20 10 89to111

+20 400 89to111

+20 800 84to116

+17 850 41to59

+17 1000 39to61

4.6.11 Set the SynthesizedSignalGenerator output to minimumanddisconnectthetestsetup.

4.6.12 Connectequipmentasshown in Figure 1.

4.6.13 On thePowerMeter(2.18),setto 40 dB Coupler andCAL FACTOR/Vernier controls to the appropriate
valuefor the first frequencylistedin theFrequency column of Table20.

4.6.14 On theRF PowerAmplifier, setthe Filter Switching Unit BAND SELECT-MHztotheappropriate
frequencyrangefor the first frequency listed in the Frequencycolumn ofTable 20 andsetthe POWERADJUST
controlsfully CCW.

4.6.15 SetSynthesizedSignalGeneratorfor a 0 dBm outputat thefirst frequencylistedin theFrequencycolumn
of Table20.

4.6.16 On theREPower Amplifier, settheFilter SwitchingUnit appropriatePOWERADJUSTcontrolsfor an
indicationof the first valuelistedin the Applied column of Table20 on theTI RF powermeter.

4.6.17 ThePowerMeter(2.18)mustindicatewithin the limit listedin theLimits column of Table20.

4.6.18 Repeatsteps4.6.13 through4.6.17for theremainingvalueslistedin Table20.

I CAUTION I

Donotapply>75 W continuousto TI. Fortestinglevels>75 W, apply power
for 1 minute andallow 5 minutes betweenreadings. Damageto the TI may
occur if >75 W continuous is applied.
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POWER AMPLIFIER TI

POWER
METER (2.18)

Figure 1.

NOTE

Set the Filter SwitchingUnit BAND SELECT-MHzto the appropriatebandfor

the frequency being tested.

Table20.

Frequency (MHz) Applied (W) Limits (W)

400.0000 100 89 to 111

400.0000 40 35 to45

400.0000 20 17.9to 22.1

400.0000 10 8.9 to 11.1

100.0000 100 89to111

100.0000 10 8.9toll.1

10.0000 100 89 to 111

10.0000 10 8.9to 11.1

4.6.19 Setall outputstominimum anddisconnectthetestsetup.

* DIRECTIONAL

COUPLER

SYNTHESIZED
SIGNAL GENERATOR

* Part of the Coupler Set
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4.6.20 SettheTI MODE to DUPLEX andselectONEPORTby pressingHF IN/OUT SELECTN connector.

4.6.21 Repeatsteps4.6.2through 4.6.19.

4.7 MODULATION METER CALIBRATION:

4.7.1 AMPLITUDE MODULATION CALIBRATION:

4.7.1.1 DEPTHCALIBRATION:

4.7.1.1.1 ConnecttheSignalGeneratortothePowerSplitter input. Connectoneoutputof thePowerSplitter to
theTI HF IN/OUT BNC connector.Connecttheotheroutputof thePowerSplitterto theMeasuringReceiver
input.

4.7.1.1.2 SettheTI MODE toTx TEST,MOD to AM, AF FILTERSto BAND PASS (0.3 to 3.4 kHz) andHF
IN/OUT to BNC connector.

4.7.1.1.3 SetMeasuringReceivercontrolsasnecessaryto measureAM modulation. Pressthe300HzHPand
3 kHz LPFILTERkeys.

4.7.1.1.4 SetSignalGeneratoroutputto 7 dBm at thefirst valuelisted in the Frequencycolumnof Table21. Set
theSignalGeneratormodulationfrequencyto the first value listedin theModulationFrequencycolumnof
Table21. Setthemodulationdepthto thefirst valuelistedin theModulationLevel columnof Table21, as
indicatedon the Measuring Receiver.

4.7.1.1.5 Verify theTI MOD LEVEL is within thevalueslistedin theLimits columnof Table21. Verify theTI
AM bar chart indicatesthe AM beingapplied.

4.7.1.1.6 Repeatsteps4.7.1.1.3through4.7.1.1.5for the remainingvalueslisted in Table21.

100

100

100

1.5

10

200

400

1

1

1

1

1

1

1

Table21.

80

50

30

50

50

50

50

75 to85

46 to54

27 to 33

46 to 54

46 to54

46 to 54

46 to 54

Carrier Modulation Modulation
Frequency (MHz) Frequency(kHz) Level (%) Limits (%)
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Table21. (Corn.)

Carrier Modulation Modulation
Frequency(MHz) Frequency (kHz) Level (%) Limits (%)

100 0.100 *1 50

100 10 *2 50

45 toSS

45 toSS________________

*1 On theTI, selectthe300 Hz LP filter. On theMeasuringReceiver,pressthe50 Hz HPFILTER key.

*2 On theTI, selectthe 15 kHz LPfilter. On theMeasuringReceiver,pressthe 15 kHz LP FILTERkey.

4.7.1.1.7 Setall outputsto minimum. Disconnectthetestsetup.

4.7.1.2 DEMODULATION DISTORTION CALIBRATION:

4.7.1.2.1 ConnecttheSignalGeneratorto theTI REIN/OUTBNC connector.ConnecttheAudio Analyzerto the

TI DE-MOD OUT connector(RearPanel).

4.7.1.2.2 Set theTI MODEto Tx TEST, MOD to AM, AF FILTERS to BAND PASS(0.3 to 3.4kHz), andRF

IN/OUT to BNC connector.

4.7.1.2.3 Set Signal Generator frequencyto the first value listed in the Frequencycolumn of Table 22, outputlevel
toO dBm, 30% of AM at 1 kHz internalmodulation.

4.7.1.2.4 Set theAudio Analyzeras requiredto measuredistortion.

4.7.1.2.5 The Audio Analyzer must indicate within thevalueslistedin theLimits column of Table22.

4.7.1.2.6 Repeatsteps4.7.1.2.3through4.7.1.2.5for the remainingvalueslistedin Table22.

Table22.

Frequency (MHz) Limits (%)

100.0 <2.0

50.0 <2.0

10.0 <5.0

4.7.1.2.7 Set the Signal Generatoroutput to minimum. Disconnectthetestsetup.

4.7.13 RESIDUAL AM CALIBRATION:

4.7.1.3.1 Connect theSynthesizedSignalGeneratoroutputto theTI HF IN/OUT BNC connector.
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4.7.1.3.2 Set the TI MODE to Tx TEST, MOD to AM, AF FILTERS toBAND PASS(0.3 to3.4kHz), andHF
IN/OUT to BNC connector.

4.7.1.3.3 Set theSynthesizedSignalGeneratorfrequencyto thefirst valuelistedin theFrequencycolumn of
Table23, outputlevel to 0 dBm. Set the internal modulation Off.

4.7.1.3.4TheTI MOD LEVEL must indicate within thevalueslistedin theLimits column of Table23.

4.7.1.3.5 Repeatsteps4.7.1.3.3and4.7.1.3.4for theremainingvalueslistedin Table23.

Table23.

Frequency (MHz) Limits (%)

10.0 <1.0

100.0 <1.0

4.7.1.3.6 SettheSynthesizedSignalGeneratoroutputto minimum.

4.7.1.3.7 Move theconnection,from the SynthesizedSignalGenerator,from theTI REIN/OUTBNC connectorto
theTI HF IN/OUT N typeconnector.

4.7.1.3.8 SettheSynthesizedSignalGeneratorfrequencyto thefirst valuelistedin theFrequencycolumn of
Table24,outputlevel to +11 dBm. Setthe internalmodulationOff.

4.7.1.3.9 TheTI MOD LEVEL mustindicatewithin thevalueslistedin theLimits column of Table24.

4.7.1.3.10 Repeatsteps4.7.1.3.8and4.7.1.3.9for theremainingvalueslistedin Table24.

Table24.

Frequency(MHz) Limits (%)

10.0 <1.0

100.0 <1.0

4.7.1.3.11 SettheSynthesizedSignalGeneratoroutputto minimum. Disconnectthe testsetup.

4.7.2 FREOUENCY MODULATION CALIBRATION:

4.7.2.1 DEVIATION CALIBRATION:

4.7.2.1.1 Connect theSignalGeneratorto thePowerSplitterinput. Connectoneoutputof thePowerSplitter to
the TI HF IN/OUT BNC connector. Connect theotheroutputof the PowerSplitter to theMeasuringReceiver
input.
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4.7.2.1.2 SettheTI MODE to Tx TEST,MOD to FM, AFFILTERS to BAND PASS(0.3 to 3.4kHz) andHF
IN/OUT toBNC connector.

4.7.2.1.3 SetMeasuringReceivercontrolsasnecessarytomeasureFM modulation. Pressthe 300 Hz HPand
3 kflz LP FILTERkeys.

4.7.2.1.4 SetSignalGeneratorcarrierfrequencyto 100 MHz, OUTPUTlevel to 7 dBm, 25 kHz of FM at 1 kHz
internalmodulationasindicatedon the Measuring Receiver.

4.7.2.1.5 Verify theTI MOD LEVEL is within thevalueslistedin theLimits columnof Table25. Verify the TI
FM barchartindicatestheFM being applied.

4.7.2.1.6 Repeatsteps4.7.2.1.3through4.7.2.1.5for the remainingvalueslistedin Table25.

Table25.

Carrier Modulation Modulation
Frequency (MHz) Frequency (kHz) Level (kHz) Limits (kHz)

100 1 25 23.50to 26.50

100 1 10 9.4to 10.6

100 1 5 4.70to5.30

100 1 1 0.94to1.06

10 1 25 23.50to 26.50

500 1 25 23.50to 26.50

1000 1 25 23.50to 26.50

100 0.100 *1 25 22.87to 27.13

100 10 *2 25 22.87to 27.13

*1 On theTI, selectthe300 Hz LPfilter. On theMeasuringReceiver,pressthe50 Hz HPFILTER key.

*2 On the TI, selectthe 15 kHz LPfilter. On theMeasuringReceiver,pressthe 15 kHz LPFILTER key.

4.7.2.1.7 Setall outputsto minimum. Disconnectthetestsetup.

4.7.2.2 DEMODULATION DISTORTION CALIBRATION:

4.7.2.2.1 Connect the Signal Generator to theTI REIN/OUT BNC connector. Connect the Audio Analyzer to the
TI DE-MOD 01SFconnector (Rear Panel).
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4.7.2.2.2 Set the TI MODE to Tx TEST, MOD to FM, AF FILTERS to BAND PASS(0.3 to 3.4kHz), andHF
IN/OUT to BNC connector.

4.7.2.2.3 SetSignalGeneratorfrequencyto the first valuelistedin theFrequencycolumnof Table26, outputlevel

toO dBm,5 kHz of FM at 1 kflz internalmodulation.

4.7.2.2.4 SettheAudio Analyzerasrequiredto measuredistortion.

4.7.2.2.5 TheAudio Analyzermust indicatewithin thevalueslisted in theLimits column ofTable26.

4.7.2.2.6Repeatsteps4.7.2.2.3and4.7.2.2.5for the remainingvalueslistedin Table26.

Table26.

Frequency (MHz) Limits (%)

10.0 <1.5

100.0 <1.5

4.7.2.2.7SettheSignalGeneratoroutput tominimum. Disconnectthe testsetup.

4.7.2.3 RESIDUAL FM CALIBRATION:

4.7.2.3.1 ConnecttheSynthesizedSignalGeneratoroutputto theTI HFIN/OUT BNC connector.

4.7.2.3.2 SettheTI MODE toTx TEST, MOD to FM, AF FILTERS to BAND PASS(0.3 to 3.4kHz), andHF

IN/OUT to BNC connector.

4.7.2.3.3 SettheSynthesizedSignalGeneratorfrequencyto thefirst value listedin theFrequencycolumn of

Table27, outputlevel to 0 dBm. SettheinternalmodulationOff.

4.7.2.3.4 The TI MODLEVEL must indicate within the appropriate values listed in the Limits column of

Table27.

4.7.2.3.5 Repeatsteps4.7.2.3.3and4.7.2.3.4for theremainingvalue listedin Table27.

Table27.

L imits (kHz)
Frequency(MHz) 2955B 2955R

100.0 �0.02 �0.03

1000.0 �0.03 �0.05

4.7.2.3.6 SettheSynthesizedSignalGeneratoroutputtominimum. Disconnectthetestsetup.
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4.7.3 PHASEMODULATION CALIBRATION:

4.7.3.1 DEVIATION CALIBRATION:

4.7.3.1.1 Connectthe Signal Generator to the Power Splitter input. Connectone output of the Power Splitter to
theTI HFIN/OUT BNC connector.Connecttheotheroutputof the PowerSplitter totheMeasuringReceiver
input.

4.7.3.1.2 SettheTI MODE toTx TEST,MOD toCDM, AF FILTERS toBAND PASS(0.3 to 3.4kHz), and HF
IN/OUT to BNC connector.

4.7.3.1.3 SetMeasuringReceivercontrolsasnecessaryto measure(PM modulation. Pressthe300 Hz HPand
3 kHz LP FILTERkeys.

4.7.3.1.4 SetSignalGeneratorcarrierfrequencyto 100 MHz, OUTPUT level toO dBm, 10 radians of (PM at
1 kHz internalmodulationasindicatedon theMeasuringReceiver.

4.7.3.1.5 Verify theTI MOD LEVEL is within the valueslistedin the Limits columnof Table28. Verify theTI
(PM barchartindicatesthe(PM beingapplied.

4.7.3.1.6 Repeatsteps4.7.3.1.3through4.7.3.1.5for the remainingvalueslistedin Table28.

Table28.

Carrier Modulation Modulation
Frequency(MHz) Frequency (kHz) Level (cad) Limits (cad)

100 1 10 9.4to 10.6

100 1 5 4.6to5.4

100 1 1 0.94to1.06

1.5 1 10 9.4 to 10.6

10 1 10 9.4to 10.6

200 1 10 9.4 to 10.6

400 1 10 9.4 to 10.6

100 3.4 * 10 9.lto 10.9

* On theTI, selectthe 15 kHz LP filter. On the MeasuringReceiver,pressthe 15 kHz LP FILTERkey.

4.7.3.1.7 Setall outputs to minimum. Disconnectthetestsetup.
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4.8 DISTORTION AND NOISE METER CALIBRATION:

4.8.1 Connectequipmentasshown in Figure 2.

Connect the Le~eI
Generator and the
Synthesi~dFunction
Generator outputs to the
outputs of the Power
Divider and the TI to the
input This allows the
Power Divider to act as a
Power Combiner. ____________________

4.8.2 SettheSynthesizedFunctionGeneratoroutput,asrequired,to 1.000V at 1 kHz.

4.8.3 SettheLevelGeneratoroutput,asrequired,to thefirst valuelistedin theLevel column of Table29 at
400Hz.

4.8.4 On theTI, pressReturnuntil theTI is backto themain Rx TESTmenu. Pressthefirst TI FUNCTION key
listedin theFunctioncolumnof Table29.

4.8.5 TheTI distortionmetermustindicatewithin thevalueslistedin theLimits columnof Table29.

4.8.6 Repeatsteps4.8.3through4.8.5 for the remaining values listed in Table29.

NOTE

It maybenecessarytophaselock theLevelGeneratorandthe Synthesized

FunctionGenerator.Usethe requiredtestequipmentasnecessary.

TI SYNTHESIZED FUNCTION
________________ GENERATOR

AF INPUT

9
MAiN SIGNAL

POWER
DIVIDER

LEVEL GENERATOR

MAIN SIGNAL

Figure2.
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Table 29. 

Level (rnv) Function Limits 

20.0 DIST’N 1.4 to 2.6% 

250.0 DIST’N 23.2 to 26.8% 

250.0 SINAD 11 to 13 dl3 

4.8.7 Set all outputs to minimum and disconnect the test setup. 

4.9 AF FREOUENCY METER SENSITIVITY CALIBRATION: 

4.9.1 Connect the Synthesized Function Generator output through the Feedthrough Termination to the TI AF 
INPUT connector. 

4.9.2 Set the TI MODE to Rx TEST on 2955R or AUDIO TEST on 2955B, FUNCTION to AF GEN AUDIO 
TEST, AC DC to DC AF FILTERS to LOW PASS (50 kHz) and DIST’N to OFF. 

4.9.3 Set the Synthesized Function Generator output for minimum output at the first frequency listed in the 
Frequency column of Table 30. 

4.9.4 Increase the Synthesized Function Generator output slowly until the TI FREQ METER indicates a stable 
indication. 

4.9.5 The Synthesized Function Generator output must be less than or equal to the value listed in the Limits 
column of Table 30. 

4.9.6 Repeat steps 4.9.3 through 4.9.5 for the remaining values listed in Table 30. 

Table 30. 

Frequency (Hz) - Limits (mV rms) - - 

20 50 

100 50 

lk 

10k 50 

20k 50 

4.9.7 Set the Synthesized Function Generator output to minimum. Disconnect the test setup. 
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4.10 AF VOLTMETER LEVEL ACCURACY CALIBRATION: 

4.10.1 Connect Meter Calibrator OUTPUT to the TI AF INPUT connector. 

4.10.2 Set the TI MODE to Rx TEST on 2955R or AUDIO TEST on 2955B, FUNCTION to AF GEN AUDIO 
TEST, AC DC to DC Al? FILTERS to LOW PASS (50 kHz) and DIST’N to OFF. 

4.10.3 Set the Meter Calibrator, as required, for the first value listed in the Applied column of Table 3 1. 

4.10.4 The Tl AF VOLTMETER must indicate within the values listed in the Limits column of Table 31. 

4.10.5 Repeat steps 4.10.3 and 4.10.4 for the remaining values listed in Table 31. 

Table 31. 

Applied (VDC) Limits (VDC) 

90m 83 to97m 

270 m 258 to 282 m 

0.90 0.86 to 0.94 

2.70 2.58 to 2.82 

3.3 3.1 to 3.5 

7.0 6.7 to 7.3 

9.0 8.6 to 9.4 

27.0 25.8 to 28.2 

I 90 86 to 94 

4.10.6 Verify the proper operation of the TI Bar Chart. 

4.10.7 Set TI AC DC switch to AC. 

4.10.8 Set the Meter Calibrator, as required, for the first value listed in the Applied column of Table 32 at the first 
frequency listed in the Frequency column of Table 32. 

4.10.9 The TI AF VOLTMETER must indicate within the values listed in the Limits column of Table 32. 

4.10.10 Repeat steps 4.10.8 and 4.10.9 for the remaining values listed in Table 32. 
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Applied (VAC)

90 m

90 m

90 m

270 m

270 m

270 m

0.90

0.90

0.90

2.70

2.70

2.70

9.0

3.3

7.0

9.0

9.0

27.0

27.0

27.0

90

90

90

Table32.

Frequency (Hz)

50

1k

20 k

50

1k

20 k

50

1k

20 k

50

1k

20 k

50

1k

1k

1k

20 k

50

1k

20 k

50

1k

20 k

Limits (VDC)

83 to 97 m

83 to 97 m

83 to 97 m

258 to 282 m

258 to282 m

258 to 282 m

0.86 to 0.94

0.86to0.94

0.86 to 0.94

2.58 to 2.82

2.58to 2.82

2.58 to 2.82

8.6to 9.4

3.1 to3.5

6.7to7.3

8.6 to 9.4

8.6 to 9.4

25.8 to 28.2

25.8 to 28.2

25.8 to 28.2

86 to 94

86 to 94

86 to 94
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4.10.11SettheMeterCalibratoroutputlevel tominimumanddisconnecttestequipment.

4.11 OSCILLOSCOPE CALIBRATION:

4.11.1 VOLTAGE RANGES CALIBRATION:

4.11.1.1 ConnectMeter Calibrator to theTI AF INPUT connector.

4.11.1.2 SetTI MODE to Rx TEST, SCOPE/BAR to SCOPE, AC/DC to DC, AF FILTER to LOW PASS(50

kHz), DIST’N, S/N andSINAD functionsto OFF.
4.11.1.3 UsetheverticalTI OSCILLOSCOPEPOSITIONcontrol to move the traceto thebottomdottedgraticule
line.

4.11.1.4 SetTI VERT scalerangetothefirst valuelisted in theTI VERT scalecolumn of Table33.

4.11.1.5 SetMeterCalibratorfor +DC outputandadjustthe level until theOSCILLOSCOPEtraceappearson the
topdottedgraticuleline.

4.11.1.6 TheMeterCalibratoroutputmustindicatewithin thevalueslistedin theLimits column of Table33.

4.11.1.7 SettheMeterCalibratoroutputto +0.0 V.

4.11.1.8 Repeatsteps4.11.1.3through4.11.1.7for the remainingvalueslistedin Table33.

NOTE

Utilize theTI VERT up/downpushbuttonsto changetheTI range,asrequired.

Table33.

TI VERT scale(V/div) Limits (VDC)

20 95 to 105

10 47.5 to 52.5

5 23.75to26.25

2 9.5 to 10.5

1 4.75 to5.25

500 m 2.375to 2.625

200m 0.95to1.05

lOOm 475to525m
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Thb1e33. (Cont.)

TI VERT scale(V/div) Limits (VDC)

50 m 237.5to 262.5 m

20m 95to105m

10 m 47.5 to 52.5 m

4.11.1.9 SettheMeter Calibratoroutputto STDBY. Disconnectthe testsetup.

4.11.2 FM RANGES CALIBRATION:

4.11.2.1 ConnecttheSignalGeneratortothePowerSplitter input. Connectoneoutputof thePowerSplitterto the
TI RF IN/OUT BNC connector.Connecttheother outputof thePowerSplitter tothe MeasuringReceiverinput.

4.11.2.2 Set the TI MODE to Tx TEST, MOD to FM, SCOPE/BARto SCOPE,AF FILTERS to BAND PASS
(0.3 to3.4kllz) andRF IN/OUT to BNC connector.

4.11.2.3 SetSignalGeneratorfrequencyto 100MHz, OutputLevel to +7 dBm,ModulationtoFM and 1 kHz
internalmodulation.

4.11.2.4 SetMeasuringReceivercontrolsasnecessaryto measureFM modulation.

4.11.2.5 SetTI OSCILLOSCOPEVERT scalerangeto>30kHzdeviation.

4.11.2.6 AdjustSignalGeneratorFM deviationuntil theFM deviationis shown on theTI OSCILLOSCOPEas
20kHz.

4.11.2.7 TheMeasuringReceivermust indicatewithin thevalueslistedin theLimits column of Table34.

4.11.2.8 Repeatsteps4.11.2.5through4.11.2.7for the remainingTI OSCILLOSCOPEranges,listed in theRange

columnof Table34. Thedeviationmustbewithin thevaluesin theLimits column of Table34.
NOTE

Utilize theTI VERT up/down push buttons to change theTI range, asrequired.

Table34.

Range(kHz) Applied (kHz) Limits (kHz)

30 20 18.0to22.O

15 10 9.Otoll.O

6 4 3.6to4.4
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Table34. (Cont.)

Range (kHz) Applied (kHz) Limits (kHz)

6 2 1.8to2.2

3 2 1.8to2.2

1.5 1 0.9tol.l

4.11.2.9 SettheSignalGeneratoroutputto minimum. Leavethetestequipmentin thesetup.

4.11.3 AM RANGES CALIBRATION:

4.11.3.1 SetTI MOD control to AM.

4.11.3.2 SetSignalGeneratorfrequencyto 100 MHz, OutputLevel to +7 dBm, Modulation to AM and 1 kHz

internalmodulation.
4.11.3.3 SetMeasuringReceivercontrolsasnecessaryto measureAM modulation.

4.11.3.4 SetTI OSCILLOSCOPEVERT scalerangeto 20%/div.

4.11.3.5 AdjusttheSignalGeneratordepthuntil thewaveformisshownof theTI OSCILLOSCOPEas 80%.

4.11.3.6 TheMeasuringReceivermustindicatewithin thevalueslistedin theLimits columnof Table35.

4.11.3.7 Repeatsteps4.11.3.4through4.11.3.6for the remainingTI OSCILLOSCOPEranges,listedin theRange
columnof Table35. Themodulationdepthmustbe within thevaluesin theLimits column of Table35.

NOTE

Utilize theTI VERT up/downpushbuttonsto changethe TI range,asrequired.

Table35.

Range(%/Div) Applied (%) Limits (%)

20 80 72.0to 88.0

10 40 36.0to 44.0

5 20 18.0to22.0

4.11.3.8 SetTI RF IN/OUT switch to OUT. Set theSignalGeneratoroutput to minimum.
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4.11.4 ~M RANGES CALIBRATION:

4.11.4.1 ConnecttheSignalGeneratorto thePowerSplitter input. Connectoneoutputof thePowerSplitter to the

TI RF IN/OUT BNC connector.Connecttheotheroutputof thePowerSplitter to theMeasuringReceiverinput.

4.11.4.2 SettheTI MODE toTx TEST, MOD to~M, SCOPE/BARto SCOPE,AF FILTERS to BAND PASS

(0.3 to3.4kHz) andRF IN/OUT to BNC connector.

4.11.4.3 SetSignalGeneratorfrequencyto 100 MHz, OutputLevel to +7 dBm, Modulationto ~M and1 kHz

internalmodulation.

4.11.4.4 SetMeasuringReceivercontrolsasnecessarytomeasurecI)M modulation.

4.11.4.5 SetTI OSCILLOSCOPEVERT scalerangeto>15raddeviation.

4.11.4.6 AdjustSignalGeneratorcIM deviationuntil the‘I)M deviation asshown on theTI OSCILLOSCOPEis
10 radians.

4.11.4.7 TheMeasuringReceivermustindicatewithin thevalueslistedin theLimits columnof Table36.

4.11.4.8 Repeatsteps4.11.4.5through4.11.4.7for theremaining TI OSCILLOSCOPEranges, listed in the Range
column of Table36. Thedeviationmustbewithin thevaluesin theLimits columnof Table36.

NOTE

Utilize the TI VERTup/down push buttons to change the TI range, as required.

Table36.

Range(radians) Applied (rad) Limits (rad)

15 10 9.Otoll.0

7.5 5 4.5to5.5

3 2 1.8to2.2

1.5 1 0.9tol.l

4.11.4.9 SettheSignalGeneratoroutput to minimum. Set all POWERswitchesto OFFor STDBY anddisconnect
andsecureall equipment.

4.11.4.10 AnnotateaLimited CertificationLabelwith ResidualFM limited to �0.03kHz up to 500MHz

(�O.02kHz for 2955B)and�0.05kHz up to 1000MHz (�O.03kHz for 2955B),

CALIBRATION PERFORMANCETABLE

Not Required

451(46 Blank)
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APPENDIX A

A.1 TIME BASE ADJUSTMENT: [Room Temperature CrystalOscifiator (RTXO)]

A. 1.1 ConnectFrequencyStandard1 MHz REFOUT to theElectronicCounterEXT FREQ STD INPUT

(1-10MHz). SetElectronicCounterINT STD/EXT STDswitch to EXT STD.
A. 1.2 ConnectTI EXT. STD 1 MHz input (rearpanel)to theElectronicCounterCHANNEL A input. Set
ElectronicCounter50 f~/1MfI switch to 50 ~.

A. 1.3 Adjust theTI ReferenceOscillatorAdjustmentfor an ElectronicCounterindication ascloseaspossibleto

10MHz.

A.l.4 Allow TI ReferenceOscillatoraminimumof one(1) hourto stabilize. RepeatstepA.1.3 asrequired.

A.1.5 Disconnectthetestsetupandcontinuewith para4.2.

A.2 TIME BASE ADJUSTMENT: [TemperatureCompensatedCrystal Oscillator (TCXO)]

A.2. 1 ConnectFrequencyStandard1 MHz REFOUT to the ElectronicCounterEXT FREQ STDINPUT

(1-10MHz). SetElectronicCounterINT STD/EXT STD switchto EXT STD.
A.2.2 ConnectTI EXT. STD 1 MHz input (rearpanel)to theElectronicCounterCHANNELA input. Set
ElectronicCounter50 fI/1M £) switch to 50 ~1andGATE TIME to 1 sec.

A.2.3 Adjust theTI ReferenceOscillatorAdjustmentfor anElectronicCounterindication ascloseaspossibleto
1 MHz±theOffsetlabeledon thecoverof theTCXO. Forexample:If the Offsetis labeled+0.35 Hz, theTCXO
shouldbeadjustedascloseaspossibleto afrequencyindicationof 1.000000.35MHz on ElectronicCounter.

A.2.4 Allow TI ReferenceOscillatora minimumof one(1)hourto stabilize. RepeatstepA.2.3 asrequired.

A.2.5 Disconnectthetestsetupandcontinuewith para4.2.

A3 TIME BASE ADJUSTMENT: [OvenControlled CrystalOscillator(OCXO)]

A.3.1 ConnectFrequencyStandard1 MHz FREQOUT to FrequencyDifferenceMeter (FDM) REFINPUT.
ConnecttheTI EXT. STD 1 MHz input (rearpanel)to theFDM SIG INPUT connector.

A.3.2 StandardizetheFDM asrequired.SetFDM METERRANGE switch asrequiredfor an on scaleindication
ontheFDM.

A.3.3 AdjustTI ReferenceOscillatorAdjustment,asrequiredfor lowestpossiblenull on theFDM meter.

A.3.4 Allow TI ReferenceOscillatoraminimum of one(1) hourto stabilizeandrepeatstepA.3.3 asrequired.

A.3.5 Disconnectequipmentfrom TI andcontinuewithpara4.2.

A-1/(A-2 Blank)


