
-'AD-At" 497 UE BENCH TEST PLANS AND REQUIREMENTS VOLUME I MAGNAVOX 1,4,
UE SET(U) ESSCUBE ENGINEERING INC MARLTON NJ SEP 84
CERGPS-85-i56-88-838-VOL-i N62269-82-D-8059

UNCLSSIFIED F/G 14/2 U



160
111MA

baa

V6'



RLABORATORY

0.n

AND REQUIREMENTS

VOLME1. MAGNAVOX UE SET

. V. Esscube Engineering Inc.
ap~ Marlton, NJ 08053

~l~4V 1t~t"Contract No. N62269-82-D.-0059

*_AqyM

SEPTEMBER 1984

DT1C

LL C p

8TATEMENT A

Dtibu~m Unlimited 86 19 03TI



UE BENCH TEST PLANS

AND REQUIREMENTS

VOLUME 1. MAGNAVOX UE SET

SEPTEMBER 1984

CEI/RFL-84-0O5

Prepared for:

Naval Air Development Center

Warminster, PA 18974

Lam m .. w" a ... i;- " r



TABLE OF CONTENTS

Section Page

BACKGROUND.................................... 1

1.0 PURPOSE....................................... 3

1.1 Scope.................................... 3

2.0 LIST OF DOCUMENTS............................ 4

3.0 TEST REQUIREMENTS............................ 5

3.1 Magnavox UE Test Requirements ............ 5

3.1.1 Magnavox Test Procedures............ 6

3.1.1.1 RF Synthesizer Module ............ 7

3.1.1.2 Converter/Channel Selector . 64
Module

3.1.1.3 IF/BB/Coder Module .............. 80

.3.1.1.4 Pre-Amplifier Unit Module .......102

3.1.1.5 Reference oscillator Module... 124

4.0 SOFTWARE REQUIREMENTS........................ 140

4.1 Magnavox Software Requirements ..........141

4.1.1 RF Synthesizer Module............... 142

4.1.2 Converter/Channel Switcher ..........164

4.1.3 IF/BB/Coder Module.................. 173

4.1.4 Pre-Amplifier Unit Module ...........176

4.1.5 Reference oscillator Module .........186

Accesion For I

NTIS CRAM& i
DTIC TAB 03
Unannounced 03

LJustification.-,

iB
Ditstbuionj I

Avad~ft CM



DIGITAL GNALO
NULTMETER GENERATOR

USUAL DATA NETWORK
GENERATOR ANALYZER

|HP4OliA) (HP4SIOA)

MICROWAVE NE
COUNTER GENERATOR
INP41M) NP4IS)

COUNTER ANALYZER

I"P4011 (HNSO~l

MITIJI m DRIVE
I"iP.ErGlA) (NO.11Tl0AI

LOGIC~ PATR

naftE"ATOR

ELECTRONFUCTION

WiNIE GENERATOR

RELAY 4P41161A)
ACTUATOR

IMP41WWSA|

FUNCTION

INTERVAL IMP411SAI

COUTER

IWP4U1OR)

FUNCTION _GEENERTATOR

' . .P 11AI

T -8A)IM
OSC IL L SCOP

EEITEK.21

F 1FGlJRE'1. GPS UE BENCH TEST SYSTEM

.++i

" "+! -. + , p.- i



BACKGROUND

When the GPS becomes operational, the RF Laboratory of the

NAVAIRDEVCEN GPS CentraI Engineeting Activity will be required to

provide a capability to resolve problems which relate to the per-

formance of the RF elements of the UE.)

In order to meet these requirements, the RF Laboratory is

planning to provide for:

"e- computer analysis of the problem using a UE
RF Emulator.

'eRF bench test of the UE down to the component
level using modern automatic testing techniques ,

----- system level testing of the UE and antenna system
using a Satellite Signal Generator and mockups
of actual antenna installations.,

The bench tests will involve many detailed measurements to

determine the effect of UE components upon the performance of the

UE as a receiver and processor of the GPS signal. Special purpose

software and special purpose hardware will be req ired to-perfrM

tests, stimulate the various function generators, pattern generators,

signal generators, sweep generators, jammers and noise sources, con-

trol the meters, analyzers, counters, Oscilloscopes and data recording

devices and to perform some real-time data reduction for quick-look

analyses.

In order to define this special software and hardware, it was

necessary to devise individual tests on UE RF components using

available information on both the Magnavox and the Collins Phase

II UE design.

The GPS UE Bench Test System is shown in Figure 1. It uses

an IEEE-488 bus to control the required stimulus, measurement and

recording equipment. The computer controller will have access to

all test procedures and will be able to string a group of test pro-

cedures together for different tests using the same test setup.

Test data will be reduced for quick look analysis and for comparison

with standard or baseline data. The system will also produce discs

for offline analysis and longterm data retention. Detailed speci-

fications for each element of the UE Bench Test System can be found

in Reference 4, Volume 1.
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The UE Bench Test Procedures are organized into three volumes.

Volume one contains the Magnavox Bench Test Procedures and software

requirements, volume two contains the Rockwell-Collins Bench Test

Procedures and software requirements and volume three contains the

General Receiver Tests, Antenna Test Procedures for both contractors

and a section on special purpose hardware requirements.

It is intended that this document will be expanded and refined

as more detailed performance information becomes available on UE

RF components.
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GPS UE BENCH TEST PLANS AND REQUIREMENTS

VOLUME 1

1.0 PURPOSE

The purpose of this report is to provide a basis for defining

the hardware and software required to perform RF related bench tests

of the Magnavox UE in the RF Laboratory of the GPS Central Engineering

Activity at NAVAIRDEVCEN.

1.1 SCOPE

This report contains general test requirements for each test

defining the:

level of test (UE, board, component)

test objective (parameter/function)

test inputs

test outputs

equipment required for each input/output

initial test procedure

data reduction requirements

summary list of test equipment (standard/special)

block diagram of test)

Since most of these tests will be computer controlled, special soft-

ware will be required to control the conditions, parameters and data

collection needs of the test.

A section on special software requirements is provided which

defines the software needs of each test in terms of flowcharts.
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2.0 LIST OF REFERENCE DOCUMENTS

The following documents were used as references for UE RF

configuration and performance requirements:

1. ICD-GPS-204 GPS Instrumentation and 5 June 1981

Connector Stds.

2. SS-US-200 System Segment Specification 4 Nov. 1982

3. Magnavox Critical Design Review 3 Sept. 1982

4. ESSCUBE Specification for a GPS UE 1 May 1984
N62269-82-D-0059 Bench Test System

4
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3.0 TEST REQUIREMENTS

The test requirements contained herein deal with the Magnavox

UE set and are written at the board level. Specific values of para-

meters, ranges, tolerances and granularities are provided if known.

As more detailed information on the sets become available, missing

values will be provided and the test requirements will be refined

and expanded down to the component level.

3.1 MAGNAVOX UE TEST REQUIREMENTS

This section contains the test requirements, procedures and

block diagrams for board level testing of the Magnavox UE set.

Initial functional test procedures have been compiled for the

following boards or units:

1. RF Synthesizer

2. Converter/Channel Switcher

3. IF/BB/Coder

4. Pre Amplifier Unit Module

5. Reference Oscillator

Although information is available for these boards, there is

not enough to completely identify board input and output levels

for stimulation and measurement purposes. For example, some of the

boards require digital input signals as stimuli. There is not

enough informaiton available to determine the required input levels

for these signals or the levels for output signals. These digital

slgnals also present a problem in that special purpose hardware may

be required to interface the test equipment to the board being tested.

This problem will be discussed further in Volume 3, Section 5.0

(Special Purpose Hardware Requirements).
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No information has been located concerning Magnavox's Antenna

Electronics or Power Suppply. Test requirements for these units

will be provided as information becomes available.

3.1.1 Magnavox Test Procedures

The following sheets contain the initial test requirements and

procedures as listed in section 1.1 for each of the boards identified

in section 3.1. These sheets will be refined and expanded as more

information becomes available. Also as more detailed data on the

boards becomes available sheets will be added for testing to the

component level.
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Contractor: Magnavox

Board Tested: RF Synthesizer

Test Objective: Verify GAIN AFi operational

Inputs

Input Name Input Level Equipment Used

1. Carrier Select A TBD Lcgic Pattern Gen. (HP-17OA)

2. BITE SW TBD Logic Pattern Gen. (E-P-817OA)

3. Noise On/Off TBD Logic Pattern Gen. (I-P-817OA)

y4. 2F 10.23MHz @ TBD Sweep Gen. (HP-8340A)-

5. L1/L2 -l2OdBm @ LI/L2 Signal Gen. (HP-8663A)

6o. AGC S/Fl TBD Function Gen. (HP-8116A)

7. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

8. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

* ~~~9. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

10. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Outputs

Output Name Output Level Equipment Used

1. GAIN AF 1 TBD Diital Multi (HP-3478B)

2. ___________ __________ Oscilloscope (TEK-2465)

Test Procedure: Turn on test equipment. Set measurement equipment to

proper ranges. Apply groper signal levels to all inputs of RF Synthesizer.

Measure GAIN AF1 with Digital Multimeter. An Oscilloscope will be used

to display waveform. ________

Data Reduction: Send input levels and output of Digital Multimeter

to printer. Output of Oscilloscope to plotter.

Equipment List:

1. Loec Patt. Gen. (H-.817OA) 4 . Finction Gen. (HP-8116A) 7. Canputer (HP-9836S)

2. Sweep Gen. (HP-8340A) 5. Digital M'lti. (HP-3478B) 8. OscilIloscope M-EK2465)

3. Sig. Geni. (HP-8663A) 6. Printer (HP-2671G) 9. Plotter (HP-7475A)

9
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Contractor: Magnavox

Board Tested: RF Synthesizer

Test Objective: Verify RF GAIN AFI operational

Inputs

Input Name Input Level Equipment Used

. RF GAIN AF TBD Function Gen. (HP-8116A)

2.

3.

4.

5.

6.

7.

8.

9.

10.
11.
12.

SI



Outputs

Output Name Output Level Equipment Used

1. RF GAIN AF1 TBD Digital JMulti. (HP-3478B)

2. ____________________ oscilloscope (TEK-2465)

Test Procedure: Turn on test eguipment. Set measurement eguipment

to proper ranges, Apply AGO GAIN AF1 to RF Synthesizer board. Measure

RF GAIN AFI with Digital Multimeter. An Oscilloscope will be used to

display waveform.

Data Reduction: Send input level and output of Digital Multimeter

to printer. Output of oscilloscope to plotter.

Equipment List:

1. Rinction Gen. (HP-8116A) 4. Canputer (HP-9836S) 7. __________

2. Digital HLlti. (HP-3478B) 5. Oscililosolpe (MIE-2465) 8. _________

3. Printer (HP-2671G) 6. Plotter (HP-7475A) 9. __________
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Contractor: Magnavox

Board Tested: RF Synthesizer

Test Objective: Measure 36F(IF) output frequency and spectral content.

Inputs

Input Name Input Level Equipment Used

1. Carrier Select A TBD Logc Patt. Gen. (F-8170A)

2. BITE SW TBD Lcgic Patt. Gen. (HP-8170A)

3. NOISE On/Off TBD Logic Patt. Gen. (HP-8170A)

4. LI /L2 -I 20dBm @ LI /L2 Sig. Gen. (HP-8663A)

5. 2F 10.23MHz @ TBD 3.eep Gen. (HP-8340A)

6. AGC SF1 TBD Fction Gen. (HP-8116A)

7.

8.

9.

10.

12.

14
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Outputs

Output Name Output Level Equipment Used

1. 36F(IF) -24dBm @ 184.,14MHz Spectrnm Anal. (HP-8566A)

2. ____________ ____________Electrtnic Ctr. (HP-5385)

3. ________ _________ Att. Sw Drive (HP-1 1713A)

4. _____________________Prog. Att. (HP-8494G)

Test Procedure: Turn on test equipment. Set measurement equipment

to proper ranges. Apply proper signal levels to all inputs of RF Synthe-

sizer. Measure frequency of 36F(IF) output on Electronic Counter and

check spectral content on Spectrum Analyzer.

Data Reduction: Send input levels and output of Electronic Counter

to printer. Output of Spectrum Analyzer to plotter.

Equipment List:

1. Lcgc Patt. Gen. (HP-817OA) 4 . Func. Gen. (HP-8116A) 7. Att. Sw Dr-ive (H-1 1713A)

2. Sig. Gen. (HP-8663A) 5. Spectrun Anal. (HP-8566A) 8. Prog. Attn. (H-44G)

3. Sw~eep Gen. (H-8340A) 6. Electronic Ctr. (HP-5385) 9. Printer (HP-2671G)

10. Plotter (HP-7475A) 11. Computer (HP-9836S)
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Contractor: Magnavox

Board Tested: RF Synthesizer

Test Objective: Power measurement for 36F(IF)

Inputs

Input Name Input Level Equipment Used

1. Carrier Select A TBD Lcgic Patt. Gen. (HP-8170A)

2. BITE SW TBD Logic Patt. Gen. (P-8170A)

3. Noise On/Off TBD Logic Patt. Gen. (HP-8170A)

4. LI /L2 -1 20dBm @ LI /L2 Sig. Cen. (HP-8663A)

5. 2F 10.23MHz @ TBD Sweep Gen. (HP-8340A)

6. AGC SF 1 TBD Function Gen. (HP-8116A)

7.

8.

9.

10.

~12.

17
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Outputs

Output Name Output Level Equipment Used

1. 36F(IF) -24dBm Power Meter (HP-436A)

2. __________ _________ Power Sensor (HP-8481A)

3. ___________ ___________ Att. S'i Drive (HP-11713A)

4. __________ __________ Proc. Att. (I-8494G)

Test Procedure: Turn on test equipment. Set measurement equipment

to proper ranges. Apply proper signal levels to all inputs of RF Synthe-

sizer. Measure 36F(IF) output power with Power Meter.

Data Reduction: Send input levels and output of Power Meter to

printer.

Equipment List:

1. Lcogc Patt. Gen. (HP-8170A)4 . Skoeep Gen. (HP-8340A) 7. Printer (HP-2671G)

2 . Sig. Gen. (H-8663A) 5 . Pcwer Meter (HP-436A) 8. Canpter (HP-9836S)

3. Functicn Gen. (HP-8116A) 6. Power Sensor (HP-Ml8A) 9. Att. Sitch Drive (H-11713A)

10. Prog. Att. (HP-8494G)

18
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Contractor: Magnavox

Board Tested: RF Synthesizer

Test Objective: Measure VSWR and impedance of 36F(IF) output.

Inputs

Input Name Input Level Equipment Used

1. S-Par. Test Set TBD Sweep Gen. (HP-8340A)

2. __ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _

3. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _

S ~~4. __ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _

5. __ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _

6. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

7. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

8. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

9. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

10. __ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _

11. __ _ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _ _

12. __ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _
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Outputs

Output Name Output Level Equipment Used

1. 36F(IF) TBD Network Anal. (HP-8510A)

2. S-Par. Test Set (HP-8515A)

3.

4.

5.

Test Procedure: Turn on test equipment. Set measurement equipment

to oroper ranges. Apply input signal to S-Parameter Test Set from Sweep

Generator. Measure VSWR and impedance with Network Analyzer.

Data Reduction: Send input levels to printer. Outout of Network

Analyzer to plotter.

Equipment List:

1. Camuter (HP-9836S) 4. S-Par Test Set (HP-8515A) 7.

2. Printer (HP-2671G) 5. Network Ana. (HP-851OA) 8.

3. Plotter (HP-7475A) 6. Sweep Gen. (HP-8340A) 9.
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Contractor: Magnavox

Board Tested: RF Synthesizer

Test Objective: Measure noise figure of 36F(IF) output.

Inputs

Input Name Input Level Equipment Used

1. Carrier Select A TBD Logic Patt. Gen. (HP-8170A)

2. BITE SW TBD Logic Patt. Gen. (HP-8170A)

3. Noise On/Off TBD Logic Patt. Gen. (HP-8170A)

4. Noise Source TBD Noise Source (HP-346B)

5. 2F 10.23MHz @ TBD Sigal Gen. (HP-8663A)

6. AGC SF 1 TBD Func. Gen. (HP-8116A)

7.

8.

9.

10.

11.

12.

7. __ __ __ __ __ __ __ _ __ __ __ __ __ __ _ __ __ __ ___23_ _



Outputs

Output Name Output Level Equipment Used

1. 36F (IF) TBD Noise Figire Mter (IT-8970A)

Test Procedure: Turn on test eouiprnent. Set measurement eguipment

to proper ranges. Apply Droper signal levels to all inouts of RF Synthe-

sizer. including Noise Source, Measure noise figure of' 36F(IF) output

with Noise Figure Meter.

Data Reduction: Send input levels and output of Noise Figure Meter

4 to printer.

Equipment List:

1. Logic patt. Gen. (Hp-81 (oA) 4 . Noise Source (1P3.6B) 7. :canter (HP-98 IS)

2. Sigul Gen. (HP-8663A) 5. N.F. t~ter (H-97A) 8. _________

3. Function Gen. (HP-8116A) 6. Printer (HP-27'2 9. ________

24
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Contractor: Magnavox

Board Tested: RF Synthesizer

Test Objective: Measure freauency of 68F output.

Inputs

Input Name Input Level Equipment Used

1.2F 10.23MHz @ TBD Sipr& Gen. (HP-8663A)

2. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3. __ _ _ _ _ _ _ ___ _ _ _ _ _ _ ___ _ _ _ _ _ _ _

4. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _

5. __ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _

6. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

7. __ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _

8. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4 ~~12. __ _ _ ___ _ _ ___ __ _
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Outputs

Output Name Output Level Equipment Used

1. 68F 347.82MHz Electrnic Ctr. (HP-5385)

2. Att. Switch Drive (HP-11713A)

3. Prog. Att. (HP-8494G)

4.

5.

Test Procedure: Turn on test equipment. Set measurement equipment

to proper ranges. Apply a 2F frequency to RF Synthesizer reference

oscillator input. Measure output frequency at 68F output with Electronic

Counter.

Data Reduction: Send input levels and output of Electronic Counter

to printer.

Equipment List:

1. Sigial Cen. (HP-8663A) 4. Electronic Ctr. (HP-5385) 7.

2. Att. Sw Dr. (HP-11713A) 5. Printer (HP-2671G) 8.

3. Prcg. Att. (HP-8494G) 6. Canputer (HP-9836S) 9.
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Contractor: Magnavox

Board Tested: RF Synthesizer

Test Objective: Measure output power of 68F output.

Inputs

Input Name Input Level Equipment Used

1. 2F 10.23MHz 0 TBD Sial Gen. (HP-8663A)

2.

3.

4.

5.

6.

7.

8.

9.

10.

12.
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Outputs

Output Name Output Level Equipment Used

1. 68F -lOdBm Power Meter (HP-436A)

2. Power Sensor (HP-8481A)-

3. Att. Sw Drive (HP-1713A)

4. Prog. Att. (HP-8494G)

5.

Test Procedure: Turn on test equipment. Set measurement eguipment

to proper ranges. Apply a 2F signal to the RF Synthesizer's reference

oscillator input. Measure output Dower at 68F output with Power Meter.

Data Reduction: Send input levels and output of Power Meter to

printer.

Equipment List:

1. Sig. Gen. (HP-8663A) 4. Att. Sw Dr. (HP-11713A) 7. Canputer (HP-g836S)
2. Pcwer Meter (HP-436A) 5. Prog. Att. (P-8494G) 8.

3. Power Sensor (HP-8481A) 6. Printer (HP-2671G) 9.
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Contractor: Magnavox

Board Tested: RF Synthesizer

Test Objective: Check 68F output for spectral content.

Inputs

Input Name Input Level Equipment Used

1. 2F 10.23MHz @ TBD Sig. Gen. (HP-8663A)

2.

3.
44

5.

6.

7.

8.

9.

10.

11.

12.
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Outputs

Output Name Output Level Equipment Used

1. 68F -OdBm @ 347.82MHz Sectrmn Anal. (HP-8566A)

2. Att. Sw Drive (HP-11713A)

3. Prog. Att. (HP-8494G)

4.

5.

Test Procedure: Turn on test equipment. Set measurement equipment

to proper ranges. Apply a 2F signal to the RF Synthesizer's reference

oscillator input. Measure the spectral content of the 68F output with

Spectrum Analyzer.

Data Reduction: Send input levels to printer. Output of Spectrum

Analyzer to plotter.

Equipment List:

1. Simial Gen. (HP-8663A) 4. Prog. Att. (HP-8494G) 7. Printer (HP-2671G)

2. Spectrunm Anal. (HP-8566A) 5. Plotter (HP-7475A) 8.

3. Att. Sw Dr. (HP-I11713A) 6. Canputer (HP-9836S) 9.
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Contractor: Magnavox

Board Tested: RF Synthesizer

Test Objective: Measure impedance and VSWR of 68F output,

Inputs

Input Name Input Level Equipment Used

1. S-Par Test Set TBD Sweep Gen. (HP-8 40A)

2.

3.

4.

5.

* 6.

~7.

8.

&9.

ii0.

II

12.
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Outputs

Output Name Output Level Equipment Used

1. 68F TBD Network Anal. (HP-8510A)

2. S-Par Test Set (HP-8515A)

3.

4.

5.

Test Procedure: Turn on test equipmenc. Set measurement equipment

to proper ranges. Apply input signal to S-Parameter Test Set from Sweep

Generator. Measure VSWR and impedance with Network Analyzer.

Data Reduction: Send input levels to Printer. Output of Network

Analyzer to plotter.

Equipment List:

1. Canputer (HP-9836S) 4. S-Par Test Set (HP-8515A) 7.

2. Printer (HP-2671G) 5. Network Anal. (HP-8510A) 8.

3. Plotter (HP-7475A) 6. Sweep Gen. (HP-8340A) 9.
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Contractor: Magnavox

Board Tested: RF Synthesizer

* Test Objective: Measure outp~ut frecuency of 29T8F ouitput.

Inputs

Input Name Input Level Equipment Used

1. 2F 10.23MHz 0 TED Signal- Gen- (HP-H866A)

2. __ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _

3. __ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _

4. __ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

5. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

6. __ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _

7. __ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _

8. __ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _
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Outputs

Output Name Output Level Equipment Used

1. 293/8F 152.81 MHz Electronic Ctr (H-5385)

2. _____________________Att. Sw Dr. (HP-11713A)

3. __________ __________Prog. Att. (HP-8494G)

Test Procedure: Turn on test equipment. Set measurement equipment

to proper ranges. Apply a 2F signal to the RF Synthesizer's reference

oscillator input. Measure output frequency at 29 8F output with Elec-

tronic Counter.

Data Reduction: Send input levels and output of Electronic Counter

to printer.

Equipment List:

1. Canputer (HP-9836S) 4. Att. SwDr. (HP-11713A) 7. ________

2. Sig. Gen. (HP-8663A) 5. Prog. Att. (HP-8494G) 8. __________

3. Electronic Ctr (HP-5385) 6. Printer (I-P-2671G) 9. __________
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Contractor: Manavox

Board Tested: RF Synthesizer

Test Objective: Measure output power at 29/8F output.

Inputs

Input Name Input Level Equipment Used

. 2F 10.23MHz @ TBD Signal Gen. (HP-8663A)

2.

3.

4.

5.

6

7.

8.

9.

10.

12.
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outputs

Output Name Output Level Equipment Used

1. 29/8F -10dBm Power Meter (HP-436A)

2. __________ __________ Power Sensor (HP-8481A)

3. _____________________ Att. Sw Dr. (HP-11713A)

4. _____________________ Prog. Att. (HP-8494G)

5. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Test Procedure: Turn on test equipment. Set measurement equipment

-to proper ranges. Apply a 2F signal to the RF Synthesizer's reference

oscillator input. Measure output power at 29/8F output with Power Meter.

Data Reduction: Send input levels and output of Power Meter to printer.

Equipment List:

1. Canputer (HP-9836S) 4. Power Sensor (HP-8481A) 7. Printer (HP-2671G)

2. Sig. Gen. (HP-8663A) 5. Att. Sw Dr. (HP-11713A) 8. _ _______

3. Power Iter (HP-436A) 6. Prog. Att. (HP-8494G) 9. __________
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Contractor: Magnavox

Board Tested: RF Synthesizer

Test Objective: Measure spectral content of 29/8F output.

Inputs

Input Name Input Level Equipment Used

1. 2F 10-2'MHz @ TBD Signal Gan- (iIP-8663A)

2. _ _ _ _ _ _ __ _ ___ _ _ _ _ _ __ _ _ _ _ _ _ __ _ _ _ _

3. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _

4. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _

5. __ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _

'10.

7i. __ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _

12. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _
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Outputs

Output Name Output Level Equipment Used

1. 2Q/8F -lOdBm @152.81MHz Spectrum Anai. (HP-8566A)

2. Prog. Att. (HP-8494G)

3. Att. Sw Dr. (HP-11713A)

4.

5.

Test Procedure: Turn on test eguinment. Set measurement equipment

to proper ranges. Apply a 2F signal to the RF Synthesizer's reference

oscillator input. Measure spectral content of 29/8F outDut on Soectrum

Analyzer,

Data Reduction: Send input levels to printer. Output of Spectrum

Analyzer to plotter.

Equipment List:

1. Ccnuuter (HP-%36S) 4. Att. Sw Dr. (HP-11713A) 7. Printer (HP-2671G)

2. Sig. Gen. (HP-8663A) 5. Proc. Att. (HP-8494G) 8.

3. Spectrun Anal. (HP-8566A) 6. Plotter (HP-7475A) 9.
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Contractor: Magnavox

Board Tested: RF Synthesizer

Test Objective: Measure output impedance and VSWR of 29 78F output.

Inputs

Input Name Input Level Equipment Used

1. S-Par Test Set TBD Sweep Gen. (HP-8340A)

2. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4. __ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _

5. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

110

6i. __ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I12.
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Outputs

Output Name Output Level Equipment Used

1. 2Q/8F TBD Netwic Analyzer (BP-8510A)

2. S-Par Test Set (HP-8515A)

4.

5.

Test Procedure: Turn on test eauinment. Set measurement eguigment to

proper ranges. Applv input signal to S-Parameter Test Set from Sweep

Generator. Measure VSWR and impedance with Network Analyzer.

Data Reduction: Send input levels to printer. Output of Network

Analyzer to plotter.

Equipment List:

1. Conputer (HP-9836S) 4. S-Par Test Set (HP-8515A) 7.

2. Printer '.T-271I1 5. Network Anal. (HP-851OA) 8.
p.

3. Plotter (HP-7475A) 6. Sweep Gen. (HP-8340A) 9.
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Contractor: Magnavox

Board Tested: RF Synthesizer

Test Objective: Verify AFI LOCK operational.

Inputs

Input Name Input Level Equipment Used

1. 2F 10.23MHz @ TBD Signal Gen. (HP-8663A)

2.

3.

4.

5.

6.

7.

8.

9.

10.

II.

12.
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Outputs

Output Name Output Level Equipment Used

1. LOCK AF1 TBD Digital Multi. (HP-347P)

2. ____________ ___________ si 1 oscope (TEK-2465)

3. __ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _ _

4. _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _

5. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _

Test Procedure: Turn on test equipment. Set measurement equipment to

prolper ranges. Apply a 2F signal to the RF Synthesizer's reference os-

cillator input. Measure AFI LOCK with, Digital Multimeter. An Oscillo-

scope will be used to display waveform.

Data Reduction: Send input levels and output of Digital Multimeter to

printer. Output of Oscilloscope to plotter.

Equipment List:

1. OCanputer (HP-9836S) 4. Printer (H--r,7Y"W 7. _________

2. Sig. Gen. (HP-8663A) 5. Dci'_'oscope =K-. 8. _________

3. Digital Milti. (H-3478B) 6. :Kc* er H- 9. __________
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Contractor: Magnavox

Board Tested: RF Synthesizer

Test Objective: Measure outout freguency at 6F output.

Inputs

Input Name Input Level Equipment Used

1. 2F 10.23MHz @ .TBD Signal Gen. (HP-8663A)

f 2.

.. 4.

'C.6.
• 7.

8.

9.

10.

: 12.

w" 49



A,

Outputs

Output Name Output Level Equipment Used

1. 6F 30.69MHz Electronic Ctr (HP-5385)

2. Att. SwDrive (HP-11713A)

3. Prog. Att. (HP-8494G)

4.

5.

Test Procedure: Turn on test equipment. Set measurement equipment

to proper ranges. Apply a 2F signal to the RF Synthesizer's reference

oscillator input. Measure output frequency at 6F output with Electronic

Counter.

Data Reduction: Send input levels and output of Electronic Counter

to printer.

Equipment List:

1. Computer (HP-9836S) 4. Att. Sw Dr. (HP-11713A) 7.

2. Sig. Gen. (HP-8663A) 5. Prug. Att. (HP-8494G) 8.

3. Elec. Ctr. (HP-5385) 6. Printer (HP-2671G) 9.
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Contractor: Magnavox

Board Tested: RF Synthesizer

Test Objective: Measure output power at 6F output.

Inputs

Input Name Input Level Equipment Used

1. 2F 10.23MHz @ TBD Signal Gen. (HP-8663A)

j'..

3.

5.

'" 6.

7.

8.

9.

10.

ll.

12.

51

4. _ _ _ _ _ _ _ _ _ _ __ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



Outputs

Output Name Output Level Equipmeiht Used

1. 6F -30dBm Power Meter (HP-436A)

2. Power Sensor (HP-8481A)

3. Att. Sw Dr. (HP-11713A)

4. Prog. Att. (HP-8494G)

5.

Test Procedure: Turn on test equipment. Set measurement equipment

to proper ranges. Apply a 2F signal to the RF Synthesizer's reference

oscillator input. Measure output power at 6F output with Power Meter.

Data Reduction: Send input levels and output of Power Meter to printer.

Equipment List:

1. Ccmputer (HP-9836S) 4. Power Sensor (HP-8481A) 7. Printer (HP-2671G)

2. Sig. Gen. (HP-8663A) 5. Att. Sw Dr. (HP-11713A) 8.

3. Power Meter (HP-436A) 6. Prog. Att. (HP-8494G) 9.
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Contractor: Maanavox

Board Tested: RF Synthesizer

Test Objective: Measure spectral content of 6F output,

Inputs

Input Name Input Level Equipment Used

1.2F 10.23MHz @ TBD Signal Gen. (HP-8663A)

2. __ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _

3. __ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _

4. __ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _

5. __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _

6. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

7. __ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _

8. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

p12
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Outputs

Output Name Output Level Equipment Used

1. 6F -3OdBm @ 30.6gMHz Spectrum Anal. (HP-8566A)

2. ____________ ____________Att. Sw Drive (HP-11713A)-

3. _____________________Proi. Att. (HP-8494G)

Test Procedure: Turn on test eguipment. Set measurement eguipment

to proper ranges. Apply a 2F signal to the RF Synthesizer's reference

oscillator input. Measure spectral content of 6F output on Spectrum

analyzer.

Data Reduction: Signal input levels to printer. Output of Spectrum

Analyzer to plotter.

Equipment List:

1 . Carputer (HP-9836S) 4. Att. S.w Dr. (HP-1 17.3A& 7. printer (HP-2671G)

2. Sig. Smi. (HP-8663A) 5. Prtw. Att. (HP-8494G) 8. __________

3. 3pectrun Anal. (HP-8566A) 6. Plotter (HP-7475A) 9. __________
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Contractor: Magnavox

Board Tested: RF Synthesizer

Test Objective: Measure outDut freouenc y at 2F output.

Inputs

Input Name Input Level Equipment Used

1. 2F 10.23MHz @ TBD Signal Gen. (HP-8663A)

2.

3.

4.

5.

6.

7.

8.

9.

10.

II.

12.

q55
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Outputs

Output Name Output Level Equipment Used

1. 2F_________ 10,.23MHz Electronic Ctr (HP-5385)

2. __________ __________ Att. 3w Dr-ive (HP-1 1713A)

3. _________________________Prca. Att. (HP-8494G)

-4 ~~4. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _

5. _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _

Test Procedure: Turn on-test equipment, Set measurement equipment

to proper ranges. Apply a 2F signal to the RF Synthesizer's reference

o-scillator input, Measure output frequency at 2F output with Flectronic

Counter-

Data Reduction: Send input levels and output of Electronic Counter

to printer.

Equipment List:

1. Can~ter (HP-9836S) 4. Att. Sw Dr. (HP-11713A) 7. __________

2. Signal Gen. (I-W-8663A) 5. PrW. Att. (H-8494) 8. __________

3. Electrcnic Ctr (HP-5385) 6. Printer (HP-2671G) 9. __________

56



Contractor: Magnavox

Board Tested: RF Synthesizer

Test Objective: Measure output power at 2F output.

Inputs

Input Name Input Level Equipment Used

1. 2F 10.23MHz @ TBD Signal Gen. (HP-8663A)
2.

Z. , i 4.

°-.

~~7.

-J 8.

10.

i..
_ 12.

2557
,.p.°

%r ' h;
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Outputs

Output Name Output Level Equipment Used

1. 2F TBD Power Meter (HP-436A)

2. Power Sensor (HP-8481A)

3. Att. Sw Dr. (HP-11713A)

4. Prog. Att. (HP-8494G)

5.

Test Procedure: Turn on test equipment. Set measurement equipment

-to proper ranges. Apply a 2F signal to the RF Synthesizer's reference

oscillator input. Measure output power at 2F output with Power Meter.

Data Reduction: Send input levels and output of Power Meter to

printer.

Equipment List:

1. Ccmputer (HP-9836S) 4. Power Sensor (HP-84IA) 7. Printer (HP-2671G)

2. Sig. Gen. (HP-8663A) 5. Att. SW Dr. (HP-11713A) 8.

3. Pcwer Meter (HP-436A) 6. Prog. Att. (HP-8494G) 9.
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Contractor: Maanavox

Board Tested: RF Synthesizer

Test Objective: Measure spectral content of 2F output.

Inputs

Input Name Input Level Equipment Used

1. 2F 10.23MHz @ TBD Signal Gen. (HP-8663A)

2.

.4.

5.

6.

7.

8.

9.

10.

I1.

12.
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Outputs

Output Name Output Level Equipment Used

1. 2F 30.69MHz @ TBD Spectrn Anal. (HP-8566A)

2. Prog. Att. (HP-8494G)

3. Att. 3w Drive (HP-11713A)

4.

5.

Test Procedure: Turn on test equipment. Set measurement equipment

to proper ranges. Apply a 2F signal to the RF Synthesizer's reference

oscillator input. Measure spectral content at 2F output with Spectrum

Analyzer.

Data Reduction: Send input levels to printer. Output of Spectrum

Analyzer to plotter.

Equipment List:

1. Canputer (HP-9836S) 4. Att. Sw Dr. (HP-11713A) 7. Printer (HP-2671G)

2. Sig. Gen. (HP-8663A) 5. Prog. Att. (HP-8494G) 8.

3. Spectrumn Anal. (HP-8566A) 6. Plotter (HP-7475A) 9.
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Contractor: Magnavox

Board Tested: RF Synthesizer

Test Objective: Verify 2F -F/154, 120 is operational.

Inputs

Input Name Input Level Equipment Used

1. 2F 10.23MHz @ TBD Signal Gen. (H-8663A)

2. F/154, F1120 TBD FRncticn Ge. (HP-8116A)

3. __ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _

4. __ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _

5. __ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _

6. __ _ _ _ _ _ _ ___ _ _ _ _ _ _ ___ _ _ _ _ _ _ _

7. __ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _

8. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Outputs

Output Name Output Level Equipment Used

1. 2F -F/I 54, 120 TBD Digital Milti. (HP-3478B)

2. Electronic Ctr (HP-5385)

3. Oscillosope (TEK-2465 )
4.

5.

Test Procedure: Turn on test equipment. Set measurement equipment

to proper ranges. Apply proper signal levels to all inputs. Measure

output frequency at 2F -F/154. 120 output with Electronic Counter.

Measure signal strength with Digital Multimeter and an Oscilloscope will

be used to display waveform.

Data Reduction: Send input levels and outputs of Electronic Counter

and Digital Multimeter to printer. Output of Oscilloscope to plotter.

Equipment List:

1. Sig. Cen. (HP-8663A) 4. Electronic Ctr (HP-5385) 7. Canuter (HP-9836S)

2. Func. Gen. (HP-8116A) 5. Printer (HP-2671G) 8. Plotter (HP-7475A)

3. Digital Mlti. (HP-3478B) 6. Oscilloscope (TEK-.2465) 9.
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3.1.1.2 CONVERTER/CHANNEL SELECTOR MODULE
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Contractor: Magnavox

Board Tested: Converter/Channel Switch

Test Objective: Verify RF 2 x 2 switch operation.

Inputs

Input Name Input Level Equipment Used

1. Antenna Select 1 TBD Function Cen. (HP-8116A)

2. Antenna IN 1 -120dBm @ LI/L2 Signal Cen. (HP-8663A)

3.

4.

5.

6.

7.

8.

9.

10.

11I.

12.
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Contractor: Magnavox

Board Tested: Converter/Channel Switch

Test Objective: To verify AGO GAIN APi is operational.

Inputs

Input Name Input Level Equipment Used

1. Antenna Select 1TBD LpfflJc Patt. Gen. (H-8170A)

2. Antenna Select 2 TBD Logic Patt. Gen. (HP-8170A)

3. 20 MUT TBD LjIc Patt. Gen. (HP-8170A)

4. 1 UT TBD Lopic Patt. Gen. (FP-8170A)

5. BITE SW. A. B. C TBD hppic Patt. Gen. (F-8170A)

6. Carrier Select B TBD LcpJ-c Patt. Gen. (H-8170A)

7. Ll/L2 -l20dBm @ Ll/L2 Sixml Generator (HP-8663A)

8. 68F 347.82MHz @ -l~dBm 34eep Geerator (HP-8340A)

9. AGO S/F 2 TBD Functin Ge. (HP-.8116A)

10. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _

11. __ _ _ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _ _ _

12. _ _ _ __ ____ ___
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Outputs

Output Name Output Level Equipment Used

1. AGC GAIN AFI TBD Diaital Multi. (HP-3478B)

2. Oscillso&e (TEK- 2465)
3.

4.

5.

Test Procedure: Turn on test equipment. Set measurement equinment

to proper ranges. Apply proper signals to all inputs, Measure AGC GAIN

AFI output with Digital MultimeteC to verify operation. An Oscilloscope

will also be used to display waveform.

Data Reduction: Send input levels and output of Digital Multimeter

to printer. Output of Oscilloscope to plotter.

'. Equipment List:

1. Logic Patt. Gen. (HP-8170A) 4 . Sweeip Gen. (HP-8340A) 7. Qcter (Hp-o,8,,,S)

2. Func. Gen. (HP-8116A) 5. Disdtal Multi. (EP-347) 8. Csci-loscnpe (=E-2465)

3. Signl Gen. (HP-8663A) 6. Printer (HP-2671G) 9. Plotter (HP-7475A)
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Contractor: Magnavox

Board Tested: Converter/Channel Switch

Test Objective: Verify 36F(IF) switch operation.

Inputs

Input Name Input Level Equipment Used

1. Antenna Select 1 TBD Logic Patt. Gen. (HP-8170A)

2. Antenna Select 2 TBD Logic Patt. Gen. (HP-8170A)

3. 20 MUT TBD Logc Patt. Gen. (HP-8170A)

4. 1 UT TBD Logic Patt. Gen. (HP-8170A)

5. BITE SW A, B, C TBD Logic Patt. Gen. (HP-8170A)

6. Carrier Select B TBD Logic Patt. Gen. (HP-8170A)

7. RF Select 0 TBD Lcgic Patt. Gen. (HP-8170A)

8. LI /L2 -1 20dBm @ LI /L2 Sig@al Generator (HP-8663A)

9. 68F -lOdBm @ 347.82MHz Gweep Generator (HP-8340A)

10. 36F -24dBm @ 184.14MHz External Oscillator

II. AGC S/F 2 TBD Function Gen. (HP-8116A)

12.
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Outputs

Output Name Output Level Equipment Used

1. 36F(IF) Output -24dBm @ 184.14MHz -Spectrun Anal. (HP-8556A)

Test Procedure: Turn on test equipment. Set measurement equipment

to proper ranges. Apply proper signals to all inputs. Measure output

freq uenc y and power on Spectrum Analyzer to verify switch operation.

(Repeat for all 5 channels by changing RF Select Input)

Data Reduction: Send input levels to printer. Output of Spectrum

-Analyzer to plotter.

Equipment List:

1. Lagic Patt. Gen. (HP-8170A) 4 . Func. Gen. (H-8116A) 7. Computer (HP-98365)

2. Signal Gen. (I-P-8663A) 5. Spectr.zn Anal. (HP-8566A) 8. External Oscillator

3. S3rep Gen. (HP-834OA) 6. -Plotter (H-7475A) 9. Printer (HP-2671G)
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Contractor: Magnavox

Board Tested: Converter/Channel Switch

Test Objective: Verify operation of Carrier Select outputs.

Inputs

Input Name Input Level Equipment Used

1. RF Select 0 TBD Logic Patt. Gen. (HP-8170A)

2. RF Select 1 TBD Logic Patt. Gen. (iH-8170A)

3. RF Select 2 TBD Logic Patt. Gen. (HP-8170A)

4. RF Select 3 TBD Logic Patt. Gen. (HP-8170A)

5. RF Select 4 TBD Logic Patt. Gen. (HP-8170A)

6. Carrier Select A TBD Logic Patt. Gen. (HP-8170A)

7. Carrier Select B TBD Logic Patt. Gen. (HP-8170A)

8.
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Outputs

Output Name Output Level Equipment Used

1. Carrrier Select 0-4 TBD Digital Milti. (HP-3478B)

2. Oscillosoe (TEK-246)

4.

5.

Test Procedure: Turn on test equipment. Set measurement equipment

to proper ranges. Applv orooer signal levels to inputs. Measure Carrier

Select outDut with Digital Multimeter. An Oscilloscope will be used to

display waveform. (Repeat for all Carrier Select outputs)

Data Reduction: Send input levels and output of Digital Multimeter to

-printer. Output of Spectrum Analyzer to plotter.

Equipment List:

1i*- 1. Logic Patt. Cen. (Hp-817OA) 4. Camcuter (HP-q836S) 7.

2. Digital Mlti. (HP-3478) 5. Oscilloscoe (TEK-2465) 8.

3. Printer (HP-2671G 6. Plotter (HP-7475A) 9.
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Contractor: Magnavox

Board Tested: Converter/Channel Switch

Test Objective: Verify Delta Diff outputs operational.

Inputs

Input Name Input Level Equipment Used

1. RF Select 0 TBD Logic Patt. Gen. (HP-8170A)

2. RF Select 1 TBD Logic Patt. Gen. (HP-8170A)

3. RF Select 2 TBD Logic Patt. Gen. (HP-8170A)

4. RF Select 3 TBD Logic Patt. Gen. (HP-8170A)

5. RF Select 4 TBD Logic Patt. Gen. (HP-8170A)

6. 2F 10.23MHz @ TBD Signal Generator (HP-8663A)

7. F/120 UT 42625kHz @ TBD Func. Generator (HP-8116A)

8. F/154 UT 33214.3kHz @ TBD Fzc. Generator (HP-8116A)
10.23MHz - 42625kHz/

9. 2F - F/120, 154 33214.3kHz @ TBD Func. Generator (HP-8116A)

10.
11.

12.
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Outputs

Output Name Output Level Equipment Used

1. Delta Diff 0-4 TBD Digital Multi. (HP-3478B)

2. Oscilloscope (TEK-2465)

3.

4.

5.

Test Procedure: Turn on test equipment. Set mea.surement equipment to

proper ranges. Apply proper signal levels to inputs. Measure Delta Diff

output with Digital Multimeter. An Oscilloscope will be used to display

waveform. (Repeat for all Delta Diff outputs).

Data Reduction: Send input levels and output of Digital Multimeter

to printer. Output of Oscilloscope to plotter.

Equipment List:

1. Logic Patt. Gen. (HP--8170A) 4 . Djaital Multi (HP-3478B) 7. Oscilloscope (TEK-2L,65

2. 3-Func. Gens. (HP-8116A) 5. Printer (HP-2671G) 8. Plotter (HP-7475A)

3. SigDal Gen. (HP-8663A) 6. -Computer (HP-9836S) 9.
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3.1.1.3 TF/BB/CODER MODULE



Contractor: Magnavox

Board Tested: IF/BB/Coder

Test Objective: Verify presence and proper operation of SLEW

DNE Signal.

Inputs

Input Name Input Level Equipment Used

1. A Difference TBD Function Gen. (HP-8116A)

2. * 36F + A -24dBm Signal Gen. (HP-8663A)

3. ** 2978F (2 inputs) -10dBm Sweep Gen. (HP-8340A)

4. ** 2F (2 inputs) TBD Function Gen. (HP-8116A)

5. * 6F (2 inputs) -30dBm Function Gen. (HP-8116A)

6. Serial Data Bus TBD Serial Data Gen. (HP-8018A)

7. X P Code St TBD Log Patt. Gen. (HP-8170A)

8. X 20 MUT TBD Log Patt. Gen. (HP-8170A)

9. X CARR SEL TBD Log Patt. Gen. (HP-8170A)

10. X I MUT TBD Log Patt. Gen. (HP-8170A)

~12.

* Signal Generator output must be modulated by an in house designed

code and data generator.

•* Power splitters needed for these six inputs.

X Breakout board needed to provide various levels for theses inputs.
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Outputs

Output Name Output Level Equipment Used

1. SLEW DNE TBD DMM (HP-3478B)

2. Scope (TEK-2465)

4.

5.

Test Procedure: Turn on test equipment. Set measurement equipment

to proper ranges. Apply proper signal levels to all inputs of IF/BB/

Coder module. Measure output of SLEW DNE Signal with DMM. Observe

signal presence and level on scope.

Data Reduction: Send input levels and output of Digital Multimeter to

printer. Output of Oscilloscope to plotter.

Equipment List:

1. Fmc. Gen. (HP--8116A) 4. Ser. Data Gen. (HP-8018A) 7. Cscilloscope (EK-2465)

2. Sig. Gen. (HP-8663A) 5. Log. Fatt. Gen. (HP-P' 70A) 8. Special In house
deslg~ed equipnent (See

3. Sweep Gen. (HP-8340A) 6. OW (HP-3478B) 9. mtes on previous pageL

10. Computer (HP-9836S) 1 1. Printer (HP-2671G) 12. Plotter (HP-7475A)
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Contractor: Magnavox

Board Tested: IF/BB/Coder

Test Objective: Verify presence and proper level of Course Range

Epoch (CRE) output signal.

Inputs

Input Name Input Level Equipment Used

1. A Difference TBD Fnction Gen. (HP-8116A)

2. * 36F + A -24dBm Sipral Gen. (HP-8663A)

3. ** 29/8F (2 inputs) -10dBm Seep Gen. (HP-8340A)

4. ** 2F (2 inputs) TBD Function Gen. (HP-8116A)

5. ** 6F (2 inputs) -30dBm Function Gen. (HP-8116A)

6. Serial Data Bus TBD Serial Data Gen. (HP-8018A)

7. X P Code St TBD Log Patt. Gen. (HP-8170A)

8. X 20 MUT TBD Log Patt. Gen. (HP-8170A)

9. CARR SEL TBD Log Patt. Gen. (HP-8170A)

10. 1 MUT TBD LcR Patt. Gen. (HP-8170A)

11.

12.

• Signal Generator output must be modulated by an in house designed

Code and data generator.

• * Power splitters needed for these six inputs.

X Breakout board needed to provide various levels for these inputs.
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Outputs

Output Name Output Level Equipment Used

1. CRE TBD DMM (HP-3478B)

2. Scope (TEK-2465)

3.

4.

5.

Test Procedure: Turn on test equipment. Set measurement equipment

to proper ranges. Apply proper signal levels to all inputs of IF/BB/Coder

Module. Measure output of CRE with DMM. Observe signal presence and

level on scope.

Data Reduction: Send input levels and output of Digital Multimeter

to printer. Output of Oscilloscope to plotter.

Equipment List:

1. Rinc. Gen. (HP-8116A) (3) 4. Set. Data Gen. (HP-8018A) 7. OscilIloscope (TEK-24651)

2. Sigl Gen. (HP-8663A) 5. Log Patt. Gen. (HP-8170A) 8. Special In house
designed equipnent (See

3. Sweep Gen. (HP-8340A) 6. DMM (HP-3478B) 9. notes on previous pae)

10. Compter (HP-9836S) 11. Printer (HP-2671G) 12. Plotter (HP-7475A)
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Contractor: Magnavox

Board Tested: IF/BB/Coder

Test Objective: Verify presence and proper level of Fine Range

Epoch (FRE) output signal.

Inputs

Input Name Input Level Equipment Used

1. A Difference TBD Function Gen. (HP-8116A)

2. * 36F + A -24dBm Sigal Gen. (HP-8663A)

3. ** 29/8F (2 inputs) -10dBm Sweep Gen. (HP-8340A)

4. * 2F (2 inputs) TBD Function Gen. (HP-8116A)

5. ** 6F (2 inputs) -30dBm Function Gen. (HP-8116A)

6. Serial Data Bus TBD Serial Data Gen. (HP-8018A)

7. X P Code St TBD Log Patt. Gen. (HP-8170A)

8. X 20 MUT TBD Log Patt. Gen. (HP-8170A)

9. X CARR SEL TBD Log Patt. Gen. (HP-8170A)

10. X 1 MUT TBD Log Patt. Gen. (HP-8170A)

12.

Signal Generator output must be modulatel by an in house designed
Code and data generator.

• * Power splitters needed for these six inputs.
X Breakout board needed to provide various levels for these inputs.
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Outputs

Output Name Output Level Equipment Used

1. FRE TBD DMM (HP-3478B)

2. Scope (TEK-2465)

3.

4.

5.

Test Procedure: Turn on test equipment. Set measurement equipment

to proper ranges. Apply proper signal levels to all inputs of IF/BB/

Coder module. Measure output of FRE with DMM. Observe signal presence

and level on scope.

Data Reduction: Send input levels and output of Digital Multimeter

to printer. Output of Oscilloscope to plotter.

Equipment List:

1. Func. Gen. (HP-8116A) 4. Ser. Data Cen. (HP-8018A) 7. Oscilloscope (TEK-2465)

2. Sigial Gen. (HP-8663A) 5. Log Patt. Gen. (HP-8170A) 8. Special In house
desired equipient (See

3. Sweep Gen. (HP-8340A) 6. DMt (HP-3478B) 9. notes on previous page)

10. Computer (HP-9836S) 11. Printer (HP-2671G) 12. Plotter (HP-7475A)
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Contractor: Magnavox

Board Tested: IF/BB/Coder

Test Objective: Verify presence and proper operation of AGC

SF/i signal.

Inputs

Input Name Input Level Equipment Used

1. A Difference TBD Function~ Gen. (HP-8116A)

2. * 36F + A-24dBm Signal Gen. (HP-8663A)

3. * 297/8F (2 inputs) -1 OdBm &,eep Gen. (HP-8340A)

4. 2F (2 inputs) TBD Finction Gen. (HP-8116A)

5. * 6F (2 inputs) -3OdBm Funxction Gen. (HP-8116A)

6. Serial Data Bus TBD Serial Data bus (HP-8018A)

A.7. X P Code St TBD Log Patt. Gen. (HP-8170A)

8. X 20 MUT TBD Log Patt. Gen. (H-8170A)

9. X CARR SEL TBD LcR Patt. Gen. (HP-8170A)

10. X 1 MUT TBD Log Patt. Gen. (HP-8170A)

S Signal Generator output must be modulated by an in house designed
Code and data generator.

** Power splitters needed for these six inputs.

X Breakout board needed to provide various levels for these inputs.
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Outputs

Output Name Output Level Equipment Used

1. AGC SF/I TBD DMM (HP-3478B)

2. Scope (TEK-2465)

44.

Test Procedure: Turn on test equipment. Set measurement equipment

to proper ranges. Apply proper signal levels to all inputs of IF/BB/

-Coder module. Measure output level of AGC SF/I signal with DMM. Observe

signal presence and level on scope.

Data Reduction: Send input levels and output of Digital Multimeter

to printer. Output of Oscilloscope to plotter.

Equipment List:

1. Func. Gen. (HP-8116A) 4. Ser Data Gen. (HP-8018A) 7. Oscilloscope (TEK-2465)

2. Sig. Gen. (HP-8663A) 5. Log Patt. Gen. (HP-8170A) 8. Special In house
designed equipment (See

3. Sweep Gen. (HP-8340A) 6. DM (HP-3478B) 9. notes on previous Dam)

10. Computer (HP-9836S) 11. Printer (HP-2671G) 12. Plotter (HP-7475A)
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Contractor: Magnavox

Board Tested: IF/BB/Coder

Test Objective: Verify presence and proper operation of CARR

SSEL A signal.

Inputs

Input Name Input Level Equipment Used

1. A Difference TBD Function Gen. (HP-8116A)

2. * 36F + A -24dBm Sixal Gen. (HP-8663A)

3. * 29/8F (2 inputs) -1OdBm Swreep Gen. (HP-8340A)

4. * 2F (2 inputs) TBD Fuction Gen. (HP-8116A)

5. ** 6F (2 inputs) -30dBm FUmction Gen. (HP-8116A)

6. Serial Data Bus TBD Serial Data Bus (HP-8018A)

7. X P Code St TBD _[g Patt. Gen. (EP-8170A)

8. X 20 MUT TBD Log Patt. Gen. (HP-8170A)

9. X CARR SEL TBD Log Fatt. Gen. (HP-8170A)

10. X 1 MUT TBD Log Patt. Gen. (HP-8170A)

~12.

•,Signal Generator output must be modulated by an in house designed
Code and data generator.

• * Power splitters needed for these six inputs.

X Breakout board needed to provide various levels for these inputs.
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Outputs

Output Name Output Level Equipment Used

1. CARR SEL A TBD DMM (HP-3478B)

2. Scope (TEK-2465)

3.

4.

5.

Test Procedure: Turn on test equipment. Set measurement equipment to

proper ranges. Apply proper signal levels to all inputs of IF/BB/Coder

module. Measure output level of CARR SEL A signal with DMM. Observe

signal presence and level on scope.

Data Reduction: Send input levels and output of Digital Multimeter

to printer. Output of Oscilloscope to plotter.

Equipment List:

1. Func. Gen. (HP-8116A) 4. Ser. Data Gen. (HP-8018A) 7 . OscilIloscope (7-K- 2L 5

2. Sisal Gert. (HP-8663A) 5. -Log Patt. Gert. (HP-8170A) 8 . Special In ouse
desig-e equiprxent (See

3. Sweep Gen. (HP-8340A) 6. DMW (HP-3478B) 9. notes on previous Pam)

10. Computer (HP-9836S) 11. Printer (HP-2671G) 12. Plotter HP-7_--SA)
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Contractor: Magnavox

Board Tested: IF/BB/Coder

Test Objective: Verify presence and proper operation of CANCEL

A Signal.

Inputs

Input Name Input Level Equipment Used

1. A Difference TBD Function Gen. (HP-8116A)

2. * 36F + A -24dBm Signal Gen. (HP-8663A)

3. ** 29/8F (2 inputs) -1OdBm Sweep Gen. (HP-8340A)

4. ** 2F (2 inputs) TBD Function Gen. (IP--8116A)

5. ** 6F (2 inputs) -30dBm Function Gen. (HP-8116A)

6. Serial Data Bus TBD Serial Data Gn. (HP-8018A)

7. X P Code St TBD Log Patt. Gen. (HP-8170A)

8. X 20 MUT TBD Log Patt. Gen. (HP-8170A)

9. X CARR SEL TBD Log Patt. Gen. (HP-8170A)

10. X I MUT TBD Log Patt. Gen. (HP-8170A)

. 1 2.

Signal Generator output must be modulated by an in house designed

Code and data generator.

• * Power splitters needed for these six inputs.

X Breakout board needed to provide various levels for these inputs.
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Outputs

Output Name Output Level Equipment Used

1. CANCEL A TBD DMM (HP-3478B)

2. __________ __________Scope (TEK-2465)

Test Procedure: Tu.,n on test equipment. Set measurement equipment

. to proper ranges. Apply proper signal levels to all inputs of IFBB/

Coder module. Measure output level of CANCEL A signal with DMM. Observe

signal presence and level on scope.

Data Reduction: Send input levels and output of Digital Multimeter

-to printer. Output of Oscilloscope to plotter.

Equipment List:

1. Func. Gen. (H-8116A) 4. Ser. Data Gen. (H-8018A) 7. Ocdilosc)Q (TE-2-.5

2. Sigial Gen. (H-8663A) 5. Log Patt. Gen. (HP--8170A) 8 . Spcial Thouse
desigied equipmnt (See

3. &qeep Gen. (H--83.OA) 6. DWv~ CHP-3478B) 9. notes on previous DaM

10. Computer (HP-9836S) 11. Print~er (HP-26710) 12. Plotter HP-7,7rSA
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Contractor: Magnavox

Board Tested: IF/BB/Coder

Test Objective: Verify Presence and proper operation of RF

SEL signal.

Inputs

Input Name Input Level Equipment Used

1. A Difference TBD R=n. Gen. (HP-8116A)

2. *36F + A -24dBm Siml Gen. (HP-8663A)

3. ** 29T8F (2 inputs) -10dBm, Sweep Cen (HP-8340A)

4. 2F (2 inputs) TBD Function en. (HP-8116A)

5. ** 6F (2 inputs) -30dBm Funtion Gen. (HP-.8116A)

6. Serial Data Bus TBD Ser. Data Gen. (HP-801 BA)

7. X P Code St TBD Log Patt. Genx. (H-8170A)

8. X 20OMUT TBD Log Patt. Gen, (HP-8170A)

9. X CARR SEL TBP Log Patt. Gen. (HP8170A)

10. X 1 MUT TBD LgPatt. Gen (HP-8170,A)

* Signal Generator output must be modulated by an in house designed
Code and data generator.

** Power splitters needed for these six inputs.

X Breakout board needed to provide various levels for these inputs.

'I 94

11



Outputs

Output Name Output Level Equipment Used

1. RF SEL TBD DMM (HP-3478B)

2. Scope (TEK-2465)

3.

4.

5.

Test Procedure: Turn on test equipment. Set measurement equipment

to proper ranges. Apply proper signal levels to all inputs of IF/BB/

Coder module. Measure output level of RF SEL with DMM. Observe signal

presence and level on scope.

Data Reduction: Send input levels and output of Digital Multimeter

to printer. Output of Oscilloscope to plotter.

Equipment List:

1. F'ic. Gen. (HP-8116A) 4. Ser Data Gen. (HP-8018A) 7. Oscilloscope (TEK-2465)

2. Sig. Gen. (HP-8663A) 5. Log Patt. Cen. (HP-81701.) 8. Special In huse
. desigied equipment (See

3. Sweep Cen. (HP-8340A) 6. EM (HP-3478B) 9. notes on previous page)

10. Computer (HP-9836S) 11. Printer (HP-2671G) 12. Plotter (HP-7475A)
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Contractor: Magnavox

Board Tested: IF/BB/Coder

Test objective: Verify presence and proper operation of Noise

On/Off Signal.

Inputs

Input Name Input Level Equipment Used

1. A Difference TBD Rncticn Gen. (HP-8116A)

2. 36F +A -24dBm Sixal Gen. (HP-663)

3. 29/8F (2 inputs) -10dBm G.en. (HP-8340A)

*4. * 2F (2 inputs) TBD Frction Ge. (HP-8116A)

5. 6F (2 inputs) -3OdBm Ftnticn Gen. (EH-8116A)

6. Serial Data Bus TBD Ser. Data Gen. (HP-8116A)

7. X P Code St TBD Lcg Patt. Gen. (HP-8170A)

8. X 20OMUT TBD LcR Patt. Gen. (I-P-817OA)

9. X CARR SEL TBD Lcg Patt. Gen. (HP-8170A)

10. X 1 MUT TBD Lg Patt. Gen. (PS-8170A)

11 . __ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _

12. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

* Signal Generator output must be modulated and spread by in house
designed P or C/A Code and data generator.

~' Power splitters needed for these 6 inputs.

X Some sort of breakout board needed to provide different levels for
these inputs.
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Outputs

Output Name Output Level Equipment Used

1. Noise On/Off TBD DMM (HP-3478B)

2. Scope (TEK-2465)

3.

4.

5.

Test Procedure: Turn on test equipment. Set measurement equipment

to proper ranges. Apply proper signal levels to all inputs of IF/BB/Coder

module. Measure output level of Noise On/Off signal with DMM. Observe

.signal presence and level on scope.

Data Reduction: Send input levels and output of Digital Multimeter

to printer. Output of Oscilloscope to plotter.

Equipment List:

1. FL=c. Gen. (HP-8116A) 4. Ser. Data Gen. (HP-818A) 7. Oscilloscope (TEK-2465)

2. Signal Gen. (HP-8663A) 5. Log Patt. Gen. (HP-8170A) 8. Special In house
desiged equipment (See

3. Sweep Gen. (HP-8340A) 6. IzW (HP-3478B) 9. first Page notes)

10. Computer (HP-9836S) 11. Printer (HP-2671G) 12. Flotter (HP-7475A)
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Contractor: Magnavox

Board Tested: IF/BB/Coder

Test Objective: Verify presence and proper level of ANT SEL signal.

Inputs

Input Name Input Level Equipment Used

1. a Difference TBD Function Gen. (HP-8116A)

2. * 36F +. A -24dBm Simmaj Gen. (HP-8663A)

3. *~29/8F (2 inputs) -lOdBm SwepGen. (HP-8340A)

4. *~2F (2 inpu4ts) TBD Funticn Gen. (HP-8116A)

5. *~6F (2 inputs) -3OdBm 'Vxnticn Gen. (HP-8116A)

6. Serial Data Bus TBD Serial Data Gen. (HP-8018A)

7. X P Code St TBD Lcg Patt. Gen. (HP-8170A)

8. X 20OMUT TBD LcA Patt. Gen. (HIP-8170A)

9. X CARR SEL TBD Log Patt. Gen. (HP-8170A)

10. X 1 MUT TBD Log Patt. Gen. (HP-8170A)

11. __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

* Signal Generator output must be modulated by an in house designed
Code and data generator.

** Power splitters needed for these six inputs.

X Breakout board needed to provide various levels for these inputs.
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Outputs

Output Name Output Level Equipment Used

1. ANT SEL TBD DMM (HP-3478B)

2. Scope (TEK-2465)

3.

4.

5.

Test Procedure: Turn on test equipment. Set measurement equipment

to proper ranges. Apply proper signal levels to all inputs of IF/BB/

Coder module. Measure output of ANT SEL with DMM. Observe signal

presence and level cn scope.

Data Reduction: Send input levels and output of Digital Multimeter

to printer. Output of Oscilloscope to plotter.

Equipment List:

1. Func. Gen. (HP-8116A) (3) 4. Ser. Data Gen. (Hp-8o18A) 7. Oscilloscope (HP-2465)

2. Sigial Gen. (HP-8663A) 5. Log Patt. Gen. (HP-8170A) 8. Special In house
desigied equipgent (See

3. &weep Gen. (HP-8340A) 6. UN4 (HP-3478B) 9. notes on Lrevious Dae)

10. Computer (HP-9836S) 11. Printer (HP-2671G) 12. Plotter (HP-7475A)
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Contractor: Magnavox

Board Tested: IF/BB/Coder

Test Objective: Verify presence and proper level of Bite SW output

signal.

Inputs

Input Name Input Level Equipment Used

1. A Difference TBD Ftcticn Gen. (HP-8116A)

2. * 36F + A -24dBm Simial Gen. (HP-8663A)

3. ** 2978F (2 inputs) -10dBm Sweep Gen. (HP-8340A)

4. ** 2F (2 inputs) TBD Functicn Gen. (HP-8116A)

5. ** 6F (2 inputs) -30dBm Functicn Gen. (HP-8116A)

6. Serial Data Bus TBD Log Patt. Gen. (HP-8018A)

7. X P Code St TBD Log Patt. Gen. (HP-8170A)

8. X 20 MUT TBD Log Patt. Gen. (HP-8170A)

9. X CARR SEL TBD Log Patt. Gen. (IP-8170A)

10. X I MUT TBD Log Patt. Gen. (HP-8170A)

II.

12.

Signal Generator output must be modulated by an in house designed

Code and data generator.

• * Power splitters needed for these six inputs.

X Breakout board needed to provide various levels for these inputs.
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Outputs

Output Name Output Level Equipment Used

1. Bite SW TBD DMM (HP-3478B)

2. Scope (TEK-2465)

~3.

5.

Test Procedure: Turn on test equipment. Set measurement equipment

to proper ranges. Apply proper signal levels to all inputs of IF/BB/Coder

module. Measure output of Bite SW with DMM. Observe signal presence

and level on scope.

Data Reduction: Send input levels and output of Digital Multimeter

to printer. Output of Oscilloscope to plotter.

Lauipment List:

1. Func. Ger. (HP-8116A)(3) 4. Ser. Data Gen. (HP-8018A) 7. OscilloscoPe (TEK-2465)

2. Sigal Gen. (HP-8663A) 5. Log Patt. Gen. (HP-8170A) 8. Special In house
desined equiMent (See

3. S.eep Gen. (HP-8340A) 6. DMM (HP-3478B) 9. notes oi ornvious D=e)

10. Computer (HP-9836S) 11. Printer (HP-2671G) 12. Plotter (HP-7475A)
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3.1.1.4 PRE AMPLIFIER UNIT MODULE
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Contractor:. Magnavox

Board Tested: Pre Amp Unit

Test Objective: Measure PAUJ noise figure

Inputs

Input Name Input Level Equipment Used

1. Noise Input TBD Noise Source (HP-346B)

2. _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3. __ _ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _ _

<4.

9. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

'I10.
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Outputs

Output Name Output Level Equipment Used

1. NF 5dB Max Noise Meter (HP-8970A)

2.

3.

4.

5.

Test Procedure: Hook up unit under test as shown in diagram. Turn

on test equipment. Set measurement equipment to proper ranges. Apply

proper input level to PAU. Measure NF with meter.

Data Reduction: Record Noise Figure on printer.

Equipment List:

1. Noise Source ( P-346B) 4. Printer (HP-2671G) 7.2. NF Meter (HP-8970A) 5. 8.

3. Ctputer (HP-9836S) 6. 9.
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*DIGITAL SIGNAL

- MULTIMETER GENERATOR
IHP-1117SS1 (HP41663A)

SERIAL DATA NETWORK
- GENERATOR ANALYZER

(HP-MISA) (HP48511OA)

MICROWAVE GEEAO

COUNTERGERAO
(HP-5342A) (HP4340A) .

x

ELECTONICSPECTRUM
COUNTERANALYZER

(HP-595) IP415E6A

= N SENOISE SOURCE
MTRINPUT SWITCH DRIVE

(HP43970A)(P111A
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Contractor: Magnavox

Board Tested: PAU

Test objective: Verify proper frequency output fran PreanP unit

Inputs

Input Name Input Level Equipment Used

1. Ll/L2 .1227.60/1575.42MHz Sig-al (maratx (HP-8663)

2. ___________ __________ Attenuator

a.5.

5. __ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _

6. __ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _

S. __ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _

9. __ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _
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Outputs

Output Name Output Level Equipment Used

1.Ll/L2 1227.60/1575.42MHz Micro Ctr (HP-5342A)

2. ___________________ proQ Atten (HP-84946)

3. ________ _________ Atten Sw Drive-(HP-11713A

Test Procedure: Hook up) unit under test as ghown in diagam.

Turn on test eauiumint. Set measUrgnCent equipm=n to proper ranges.

Apply prpr ipt levels to PAU, Measure PAU output frecuenc with

Micro Counter.

Data Reduction: -Send input levels and output of' Microwave Counter

-to printer.

Equipment List:

1. Signal Gen (1p-86636) 4. Printer (HP-2671G) 7. Att. SW Drive- (HP-1l1713IA)

2. Attenuator 5. Micro Ctr (HP-5342A) 8. _________

3. Ccmputer (HP-9836S) 6. Frog. Atten. (HP-8494G) 9. ________
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DIGITAL SGA
MULTIMETERGERAO

SERIAL DATANEWR
GENERATOR AAYE

(HP-0011M)IP41A

CONTE GENERATOR

IHP-4342A) (H2U"

x 
-4

ELECTRONIC SETU
COUNTER AAYE
IHP4515 M46

NOISE FIGURE IPTATNAO
METER SIC RV

(14a70A)PA H173)

GENERATOR

(4P417GAI 2

RELAY PROGRAMMABLE H41A
ACTUTO

* I(HP493OSAI

TIMEGNRAO
INTERVAL H41A
COUNTER
11P43708)

POWERGEEAO
METER P41A

(IIP.43SA)

FREQUENCY MEASUREMENT
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V
- Contractor: Magnavox

Board Tested: Pre-Amp Unit

Test Objective: Verify proper power output and gain for PAU

Inputs

Input Name Input Level Equipment Used

1. LI/L2 -163dbW g Gx at= (RP-663A1 )

2. Attenuator

3.

4.

5.

. 6.

9.

10.

11.

12.
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Outputs

Output Name Output Level Equipment Used

1. Ll/L2 -l2OdbW Power Meter (HP-436A)

2. GAIN 43db Power Sensor (HP-8481A)

3. __________ __________ Prog Atten (HP-8494G)

4. ________ _________ Att Sw Drive (HP-11713AY'

5. __ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _ _

*Test Procedure: Hook up unit under test as shown in diagram. Turn

on test equipment. Set measurement equipment to proper ranges. Apply

proper input level to PAU. Measure PAU output power with Power Meter.

Data Reduction: Record input levels and output power measurement on

printer. GAIN can be computed.

Equipment List:

1. Sig Gen (HP-8663A)- 4. Printer (HP-2671G) 7. Prog. Atten. HP-84940)

2. Attenuator 5. Power Meter (HP-436A) 8. Att. Sw Drive -(HP- 171 3A)

3. Canputer (HP-9836S) 6. Power Sensor (HP-8481A) 9. _________
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DIGITAL SGA
MULTIMETERGERAO

(HP-347SB 4,1016U

SERIAL DATANEWR
GENERATOR AAYE

IMP-UOIIA) IP91A

MICROWAVESWE
COUNTER GEERTO

(HP-5342A) ATEUTRIPL"

-X2

ELECTRONIC SETU
COUNTER PTALYE

IMP-5395) H-16A

NOISE FIGURE PUATNAO

METER SIC RV

IHP-8970A) ___________ -

LICPATTERN _____

ACTUEATOR -

IHP4170A) 
R GAIA L

COUNTERO

RELA 1H7106A

POETADGANMASRMETE

POWER (P41111

MEE POE --



Contractor: Maqnavox

Board Tested: Pre-Amp Unit

Test Objective: Measure input/output VSWR

Inputs

Input Name Input Level Equipment Used

1. S-Par Test Set (1565.42 t 1585.424iz) @ 7ED Sweep Gen. (HP-8340A)

2. S-Par Test Set (1217.6 to 1237.eM) @ M Sweep Gen. (HP-8340A)

3. S-Par Test Set (1565.42 to 1585.42 4) @ M3) Sweep Gen. (HP-8340A)

4. S-Par Test Set (1217.6 to 1237.SMHz) @ IE Sweep Gen. (HP-8340A)

5.

:1 6.

% 8.

10.

~ii.

12.
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Outputs

Output Name Output Level Equipment Used

1. Li 1.5:1 (max) S-Par Test Set (HP-8515A

2. L2 1.5:1 (max) Netw~ork Anal. (HP-8510A)

3. RF Out 1. 5: 1 (mvax) ___________

Test Procedure: Turn on test equipuent. Set measurmnt equipment

to proper ranges. Connect the input of the PAU to one port of the

S-parameter test set and the output of the PAU to the other test port.

Set Sweep Generator to sweep through Li and rmasure S11 (input ref lec-

tion coefficient) and Li S22 (output reflection coefficient). Set Sweep

4 Generator to sweep through L2 and repeat measurements.

Data Reduction: Output data from Network Analyzer to plotter and

send input levels to printer._____________

Equip-ment List:

1. Carputer (HP-9836S) 4. S-Par Test Set (H--515A) 7. _________

2. Printer (HP-2671G) 5. Networi<PAral. H-851OA) 8. ________

3. Sweep 3en. -8340A) 6. Plotter (HP-747r5A) 9. _________
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DIGITAL SIGNAL
MULTIMETER GENERATOR

tNp-367U (HP4aS3AI

SERIAL DATANEWR
*GENERATORupALYE

*IHP-801SAI (P81A

MICROWAVE SSWEAMTE
COUNTER 'UAAETRGNEAO

(HP-5342A) I00SA

IFWI

LGCPATERN

IMP417a) 
1

METERTO

RELS7AY I41"

LOGCTUATTER

VGENERATOR

TIME
INTER VAL m.1I

COUNTER

11P427061

GENERATOR

POWER (P81A
METER

(P43SA1

INPUT/OUTPUT VSWR MEASUREMENT
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Contractor: Maqnavox

Board Tested: Pre-Amp Unit

Test Objective: Check spectral content, and selectivity

(3db and 60dB Bandwidth) of PAU output

Inputs

Input Name Input Level Equipment Used

1. Ll/L2 1227.6/1575.42Mz Sig. Gen. (HP-8663A)

2. @ -163dbW Attenuator

3.

4.

5.

6.

7.

-J 8.

10.

il.

, 12.
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Outputs

Output Name Output Level Equipment Used

i. LI/L2 1227.6/1575.42 @ -120cW Spec Analyzer (HP-8566A)

2. 3dB BW 14MHz Prog Atten (HP-8494G)

3. 60dB B 200MHz Att Sw Drive (HP-11713A)

~5.

Test Procedure: Hook up unit under test as shown in diagram. Turn

on test equiprent. Set measurement equipmnt to proper ranges. Apply

proper input level to PAU. Measure output quantities using Spectrum

Analyzer.

Data Reduction: Record input levels with printer. Output Spectrum

Analyzer data to plotter.

Equipment List:

1. Sig Gen (HP-8663A) 4. Spec Anal (HP-8566A) 7. Printer tHP-2671G

2. Attenuator 5. Prog Atten (HP-8494G) 8. Plotter (HP-7475A_

3. Caputer (HP-9836S) 6. Att SW Drive HP-11713A) 9.
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DIGITAL SIGNAL
MULTIMETER _________ GENERATOR

II4P-347831 IHP-aeoaA

SERIAL ATA NETWORK
GENERATOR ANALYZER

IHP-S"lBA) IHP-a51OA)

MICROWAVE GEEAO
COUNTERGERAO

(HP-5342A) 11P4340A)
ATTENUATOR

x

ELECTRONIC SPECTRUM
COUNTER go ANALYZER
IH.P53651 IP.8SOOAI

NOISE FIGURE INPUT ATTENUATOR
METER SIC RV

PAU

LOGIC PATTERN OGENERATOR OUTPUT -4

INP-8170A)

PROGRAMMABLE GENERATOR

RELAY TEUOR(P61A...
ACTUATOR

I I I P -6 0 3 0 A ) 

U C T O

TIME
INTERVAL (P81A
COUNTER

IMP-637081

POWER (P81A
METER

114P-436A1

CHECK SPECTRAL CONTENT AND SELECTIVITY
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Contractor: MaQnavox

Board Tested: Pre-Amp Unit

Test Objective: Verify burnout protection level

Inputs

Input Name Input Level Equipment Used

1. In Band Siqnal up to +30dbm Sig Gen. (HP-8663A)

2. Amplifier

3. Prog. Atten. (HP-8494G)

4. Att Sw Drive (HP-11713A)

5. Power Sensor (HP-8481A)

6. Power Meter (HP-436A)

8.

. , 9.
10.

i1.

-. 12

.,.'
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Outputs

Output Name Output Level Equipment Used

.~ 1.

2.

3.

- 5.

Test Procedure: Hook up unit under test as shown in diagram. Turn

on test equipment. Set measurement equipment to proper ranges. Apply

-input to PAU increasing to max of +30dlbm. Repeat Gain and Noise Figure

Tests to insure no permanent damage to PAU.

Data Reduction: Record input levels with printer.

Equipment List:

1. Sig Gen (HP-8663A) 4. Power Meter (HP-436A) 7. Pro~amAtten. (1- TC-8)

2. Computer (HP-9836S) 5. Power Sensor (HP-841A) 8. Amclifier

3. Printer (HP-2671G) 6. Att. SwDr. (HP-, 13A 9.
"V
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DIGITAL SIGNAL
MULTIMETER GENERATOR

INP41478511 (H'P4111163A1

SER$A L DATA NETWORK
GENERATOR ANALYZER

tNP-4O18A) (NP-6IOAI

MICROWAVE GEEAO
COUNTER AMPLIFIERGERAO
(HP-5342A) IIIP-SM4A1 U

x T

ELECTRONrI INPUT SPECTRUM
COUNTER ANALYZER

IHP-5385) IHPJS14AI

PA ATEUAO
NOISE FIGURE

METER SIC RV

LOGIC PATTERN O
GENERATOR

(14P-17GA)

RELAY IP1"
ACTUATOR
IMP6OA

TIME
:4INTERVAL (P81A

COUNTER
11P3708) r

POWER (P81A
METERPOE

(HP-436A)

VERIFY BURNOUT LEVEL PROTECTION
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Contractor: Maqnavox

Board Tested: Pre-Amp Unit

Test Objective: Measure group delay

Inputs

Input Name Input Level Equipment Used

1. L1 1575.42MHz @ TBD signal Gen. (HP-8663A)

2. L2 1227.6MHz @ TBD Signal Gen. (HP-8663A)

3.

4.

6.

7.

8.

9.

10.

ii.

12.
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Outputs

Output Name Output Level Equipment Used

1. RF Out TBD Network Anal. (HP-8510A)

2.

3.

4.

5.

Test Procedure: Turn on test equipment. Set measurement equipment

to proper ranges. Apply L and L2 to PAU neasure group delay with Network

Analyzer.

Data Reduction: Output data fran Network Analyzer to plotter and

send inputs to printer.

Equipment List:

1. Cacputer (HP-9836S) 4. Network Anal. (HP-8510A) 7.

2. Printer (HP-2671G) 5. Plotter (HP-7475A) 8.

3. Signal Gen. (HP-8663A) 6. 9.
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DIGITAL SGA
MULTIMETERGERAO

(HP-347831 IP11M

SERIAL DATA NTWR
GENE RATOR ft ALYE

IHP-MISA)(PM1A

MICROWAVE WEEPO

(HP41342A) IM-34A on

x

ELECTRONIC SETU
COUNTER IPTAAYE

(HP-l39ll

NOISE FIGURE PUATNAO
METER 

SIC RV ::IMP41S70AI H-13A

LOGIC PATTERN m
.. GENERATOR -4

iHP-8170AI

RELAY H-1)
ACTUATOR
(HP430SA)

TIMEGEEAO
INTERVAL P41A
COUNTER
IMP637061

POWER P41A
5 METER

IMP-43SA)

MEASURE GROUP DELAY
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3.1.1.5 REFERENCE OSCILLATOR MODULE
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Contractor: Magnavox

Board Tested: Reference Oscillator

Test Objective: Verify proper frequency output.

wi Inputs

Input Name Input Level Equipment Used

1. DC Voltage TBD Fncticn Gen. (HP-8116A)

2.

4.

J5.

~8.

9.

10.

I 11.

12.

i 125
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Outputs

Output Name Output Level Equipment Used

1. Oscillator Output 10.23MHz Electrcnic Counter (HP-5385)

2. Atten. Switch Drive (HP-11713AI

3. Prog. Atten. (HP-8494G)

4.

5.

Test Procedure: Turn on test eguipment. Set measurement equipment

to proper ranges. Apply DC power to oscillator board. Measure output

frequency with Electronic Counter.

Data Reduction: Send input levels and output of Electronic Counter

to printer.

" Equipment List:

1 . Rric. Gen. (HP-8116A) 4. Prog. Atten. (HP-8494G) 7.

2. Elec Ctr (HP-5385) 5. -Printer (HP-2671G) 8.

3. Atten. S~w Dr. (HP-11713A) 6. -Computer (HP-9836S) 9.
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DIGITAL SIGNAL
MULTIMETER GENERATOR

1HP-347SS) IHP-WI3Al

*SERIAL DATA NETWORK
GENERATOR ANALYZER

(HP-4O19A) UIP4SIGAI

MICROWAVE SWEEP
COUNTER GENERATOR S
IHP-S342A) an

x -4
.2 m

ELECTRONIC SPECTRUM
COUNTER ANALYZER
IHP.5395) IHP41566A)

NOISE FIGURE ATNAO

METER SIC RV

(HP4970A) H-11A

LOEG TO ORCFLLATOE

LIC PATTERNRERNE

(I.P.170A) 1

L GENERATOR

RELAY pa 1A
ACTUATOR

(HP-6930OA)

PROGRAMMABLE

TIMEGEEAO
INTERVAL (P81A
COUNTER

IHP-437001

M EN R AOE R0

ER P-4211A1

I 7ME E

FREQUENCY MEASUREMENT
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Contractor.: Magnavox

Board Tested: Reference Oscillator
Test Objective: Verify proper oscillator output power level.

Inputs

Input Name Input Level Equipment Used

1. DC Voltage TBD Function Gen. (HP-8116A)

2.

3.

4.

5.

6.

7.

-J 8.

9.

i0.

ii.

12.
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Outputs

Output Name Output Level Equipment Used

1. Oscillator Output -1-7 dBm Z1dB Power Sensor (HP-8481A)

2. ___________ __________ Power Meter (HP-436A)

3. __________ __________ Prog Atten. (HP-8494G)

4. ____________ ___________ Atteni. Sw Drive (HP-1 1713A)

Test Procedure: Turn on test equipment. Set measurement eauipment

to proper ranges. Apply DC power to oscillator board. Measure output

power level with Power Meter.

Data Reduction: Send input levels and output of Power Meter to

-printer.

Equipment List:

1. Rzic. Gen. ([-P-8116A) 4. Atten. Sw Dr. (HP-11713A) 7. Cmarxuter (H-_9836S)

2 . Pwr Sensor (FH.-Ml8A) 5. Prog. Atten. (HP-8494G) 8 . __________

3. Pwr Meter (HP-436A) 6. Printer (HP-2671G) 9. __________
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DIGITAL SIGNAL
MULTIMETER GENERATOR

IMP-30711 (P43A

VSERIAL DATA NETWORK
GENERATOR ANALYZER

1HP-8018A) IIIP4SIOAI

MICROWAVE SWEEP
COUNTER GENERATOR

(HP-5342A) (HP-S34AI

<m

ELECTRONIC SPECTRUM
COUNTER ANALYZER

(HP-53881) 11P416A1)

NOISE FIGURE ATNAO

METER SIC RV

(HP4S70AI H-11A

REFERENCE

LOGICIPATTERN OSILAO
nENERATORf-4

(HP-8170AI "

FUNCTION
GENERATOR

RELAY IMP-81lSA)
ACTUATOR PROGRAMMA3L]E _

I4P-6930A) ATTENUATOR

FUNCTION

TIMEGEEAO
INTERVAL II1P-116A)
COUNTER

(HP-637081

FUNCTION
GENERATOR

POWER P81A
METER POWER (P81A

INP-43SAj SENSOR

OSCI LLOSCOPE

(TEK-2465)

POWER MEASUREMENT_
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Contractor: Magnavox

Board Tested: Reference Oscillator

Test Objective: Check oscillator output for spectral content.
5%'

Inputs

Input Name Input Level Equipment Used

1. DC Voltage TBD Function Gen. (HP-8116A)

3.

- 4.

6.
' • 7.

9.

10.

12.

S 131
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Outputs

Output Name Output Level Equipment Used

1. Oscillator output +7dBm at 10.23MHz Spect. Analyzer (HP-8566A)

2. Atten. Sw Dr. (HP-11713A)

3. Prog. Atten. (HP-84Q4),

[5 4.

Test Procedure: Turn on test equipment. Set measurement equipment

to proper ranges. Apply DC power to oscillator board. Check spectral

content of oscillator output for spurious outputs, harmonic levels etc,

Data Reduction: Send input levels to printer, _ -

Analyzer to plotter.

Equipment List:

1. Func. Cen. (HP-8116A) 4. Prg. Atten. P-s

2. Spect. Analyzer (HP-8566A) 5. Plotter i_-

3. Att. Sw Dr. (HP-11713A) 6. Ccmuter 'E- 3K
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DIGITAL SIGNAL

MUILTIMETER GENERATOR
-~(HP-11178g1 (HP-8683AI

SERIAL DATA NETWORK
GENERATOR ANALYZER

(HP-4OIMA IHP4851OAI

MICROWAVE SWEEP
COUNTER GENERATOR

IHP-4342A) (8P4340A)

ELECTRONIC SPECTRUM
COUNTER ANALYZER

(HP-5385( (HP4566A)

NOISE FIGURE ATTENUATOR
METER SWITCH DRIVE

(HP-8g70A) (HP-i 1713A)

LOGIC PATTERN REFERENCEb
G.ENERATOR OSCILLATOR o

'S. IHP-8170A)

RE LAY FNTO

ACTUATOR

4 (1P-69306A) PROGRAMMABLE

TIME
INTERVAL P41A
COUNTER

IHP463706)

GENERATOR
POWER (P81A
METER

4 HP-436A)

T z

CHECK FOR SPECTRAL CONTENT, SPURIOUS OUTPUTS
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Contractor: Magnavox

Board Tested: Reference Oscillator

Test Objective: Check oscillator output for stability, residual FM.

noise sidebands, and phase noise.

Inputs

Input Name Input Level Equipment Used

1. DC Voltage TBD Function Gen. (F-8116A)

2. _ _ _ _ _ _ _ _ _ ___ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _

4. __ _ _ _ _ _ _ __ _ _ _ _ _ _ ___ _ _ _ _ _ _ _

10.
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Outputs

Output Name Output Level Equipment Used

Short term Stab.

1. Oscillator-Output 1 x 10-12 (1-100 sec) Spect. Analyzer (HP-8566A)

2. 1 x 10 - 1 1 (.1-1000 sec) Proa. Atten. (HP-8494G)

3. Phase Noise -115dBc (2Hz) Atten. Sw Drive (HP-11713A

4. Law term Stab. - TED
Noise Sidebands - TM

5. Residual EM- __M

Test Procedure: Turn on test equipment. Set measurement eguipment

to proper ranges. Apply DC power to oscillator board. Measure short and

long term stability, phase noise, noise sidebands, and residual FM of

oscillator output.

Data Reduction: Send input levels to printer. Output of Spectrum

Analyzer to plotter.

Equipment List:

1. Func. Gen. (HP-8116A) 4. Prog. Atten. (HP-8494G) 7. Printer (HP-2671G)

2. Spect. Analyzer (HP-8566A) 5. Plotter (HP-7475A) 8.

3. Atten. Sw Dr. (HP-11713A) 6. Computer (HP-9836S) 9.
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*DIGITAL SIGNAL
MULTIMETER GENERATOR

MHP-)7881 (NP4113A)

SERIAL DATA NETWORK
GENERATOR ANALYZER

114P-SO1EA (HP4S1OAI

MICROWAVE SWEEP
COUNTER GENERATOR

(4P4341 .u )

ELECTRONIC SPECTRUM
COUNTER ANALYZER

IMP4388) IHP41ISAI

NOISE FIGURE ATNAO
METER SIC RV

11P097oA) H-11A

LOGIC PATTERN REFERENCE o
ENERATOR OSCILLATOR

IMP4170A) m

RELAY (P1"
ACTUATOR

(HP4USS6A)

TIME
INTERVAL P41A
COUNTER

tHP437061

POWER (P41A
METER

(14P-436A)

X) v

MEASURE SHORT-TERM, MEDIUM-TERM AND LONG-TERM STABILITY,
RESIDUAL FM AND NOISE SIDEBANDS
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Contractor: Magnavox

Board Tested: Reference Oscillator

Test Objective: Verify within specification operation of

oscillator after 5 minute warm up.

Inputs

Input Name Input Level Equipment Used

1. DC Voltage TBD P'uction Gen. (HP-8116A)

2.

3.

4.

5.

6.

7.

J 8.

9.

10.

12.

~137
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* Outputs

Output Name Output Level Equipment Used

1. Oscillator Output --- Sect. Analyzer (HP-8566A)

2. Atten. Sw Dr. (HP-1713A)

3. _P.r Attpn- (HP-84Q4)

~4.

5.

Test Procedure: Turn on test eauipment. Set measurement equipment

to proper ranges. ADlV DC power to oscillator board. After r minute

specificaiton period take stability reading with Spectrum Analyzer to

verify proper operation after the warm up period,

Data Reduction: Send inout levels to printer. Output of Spprtrm

Analyzer to plotter.

Equipment List:

1. Fuc. Gen. (HP-8116A) 4. prog. Atten. (HP-8494G) 7. Printer (HP-2671G1

2. Spect. Anal. (HP-566A) 5. Plotter (HP-7475A) 8.

3. Atten. Sw Dr. (HP-11713A) 6. Cancuter (HP-9836S) 9.
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DIGITAL SIGNAL
MULTIMETER GENERATOR

(HP-3478I IIP41EESAI

SERIAL DATA NETWORK
GENERATOR ANALYZER

(H(P4O11SA) IIP-4SIOAI

MICROWAVE SEEP
COUNTER GENERATOR

(HP-5342A) (MP43iAI V z

ELECTRONIC SPECTRUM
COUNTER ANALYZER

HP-53E31 (4,P4 19SA

NOISE FIGURE ATTENUATOR

METER SWITCH DRIVE

(HP4S7OA) IP-11713A)

LOGIC PATTERN I REFERENCE o c

MENERATOR OSCILLATOR
II4P41170A) _mn

FUNCTION

GENERATOR

RELAY 1HP411"A
ACTUATOR
ACUAO PROGRAMMABLE

(HP4g30AI ATTENUATOR

FUNCTION
__ TIME 1GENERAO

TIME
INTERVAL 11P4116AI
COUNTER

IMP437081

* GENERATOR
POWER Ip41 EA)
METER

iMP-436A1

OSCILLOSCOPE

TEX-2466i

CHECK WARMUP TIME
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4.0 SOFTWARE REQUIREMENTS

This section contains the software requirements for the bench

test procedures defined in Section 3. These software requirements

are defined in terms of flowcharts.

The software requirements contained herein are written at the

functional level. There is a flowchart for each test procedure

that illustrates the sequence of events that will be required in

order to perform these tests by computer. In addition to these

requirements, all tests will include the following capabilities:

o menu driven testing will prompt operator through:

1. test set-ups

2. testing

3. data reduction/storage/hardcopy

o Each test will have a program module number and will be

contained in a testing menu. All tests with the same

set-ups can be grouped together to be run one after the

other.

o Each test will incorporate a full error-checking capability
during operator inputs so that no manual error can be entered

into the system.

o Data reduction based on baseline data and/or range limits.

The specified range values and/or tolerances will be stored

and compared to the results obtained from the actual test.

The values will be displayed and any differences can quickly

be seen.

o There will be real-time monitoring for any bus available

information during testing.

o There will be off-line storage or transfer of data for inter-

facing with the DPSSF/NSL system capabilities. This capa-

bility will be used for any information that is needed for

the DPSSF, NSL or for RFL data reduction requirements.
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o All software will be stored including back-up disks and

hardcopy listings in a library which will contain as a

minimum the following information in its catalog:

o program module name and number (disk #)

o back-up copy # (disk #)

o date written, by whom

o date last revised, by whom

There are two floppy disk drives which have a memory of 170k

each built into the computer. All information will be stored on

either of these floppy disks. There is also a Winchester hard

disk provided. This can be used as a temporary storage for data

and information obtained while testing, if needed. For example,

if a series of tests are being run and many data points are needed

to be stored and all of the memory is being used in the computer,

this information is stored temporarily on the Winchester disk until

processing is complete and then archived onto the floppy disks.

4.1 MAGNAVOX SOFTWARE REQUIREMENTS

The following sheets contain the software requirements for the

Bench test procedures for each of the boards identified in Section

3.1. The software requirements will also be refined and expanded

as more detailed information becomes available for the bench tests.
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4.1.1 RF SYNTHESIZER MODULE

142
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GAIN AFI MEASUREMENT

PROGRAM MODULE NAME:______ _________

1. POWER ON
DISPLAY2. SET SYNTHESIZER

PROMPT3. MAKE CONNECTIONS
4. PRESS (RET] WHEN READY.

SET REANIN

P.AIITLTELRNTE
2.ENERATOROP

SERAG

143 023MzIIXDVLE



A

BTS MENUIN

I-ye

RA DT
144ESIN



A. P. GAIN AFI MEASUREMENT

PROGRAM MODULE NAME:__________ _________

STAR

1. POWER ON
DISLAY2. SET SYNTHESIZER

MAULCRT MANUAL INPUTS
PROPTS3. MAKE CONNECTIONS

z 4. PRESS [RETj WHEN READY.

GET REAINNGRE

DI.I DIALULIEE

M LTPLOTTER

STES MENUE

RE. R. DIG.A GAILATIMESURMEN

Bus2. SCI145OP

IV



36F(IF) OUTPUT FREQUENCY

PROGRAM MODULE NAME:______________

1. POWER ON
2. SET SYNTHESIZER

DISPLAYMANUAL INPUTS
MANAL 30- CRT 3. MAKE CONNECTIONS

4. PRESS (RETI WHEN READY.

GENE RATOR

'4'GE E RATOR L023 M- 1227 E VALUE

GET FRRUNNGRADN
SWEEP10ROMz ELCTIC COLUNER

146RTO



VAA

DAT

PROCETESTGMENU

R.ESULTOUPUSREUEC

.

147INTE

° i, "TMYES

1. 36F(IF) OUTPUT FREQUENCY
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36P(IF) SPECTRAL CONTENT

PROGRAM MODULE NAME:________________

1. POWER ON
DISLAY2. SET SYNTHESIZER

PROPTS3. MAKE CONNECTIONS
1 4. PRESS [RETJ WHEN READY.

* .~~~~~ GENERATOR1. 12.6z

SWEEP10.23 MHz (FIXED VALUE)

GET REAINNFRO

SPECRUMANAYZE

148
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A

ITEST MENU

RA1. 36F(F) SPECTRAL CONTENT
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3$FlIF) OUTPUT POWER MEASUREMENT

1. POWER ON
DISPLAY2. SET EVUTNSIZERi
MANUA -11 CRTMANUAL INPUTS

PROMPT2. MAKE CONNECTIOuNS
4. PRESS (RET) WHEN READY.

GNRATOR EAIGRMPWE EE

150L l- 5SA ~

GEEATRL -12.6M.



W7

A

TTSTTMNG

1.YESF UPU OE

MEAWUREMTA
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3SP(IF1 VR AND IMPEDANCE MEASUREMENT

PROGRAM MODULE NAME:

1. POWER ON
DISPLAY2. SET SYNTHESIZER

PROPTS3. MAKE CONNECTIONS

SETXRANGE4. 
PRESS (RETI WHEN READY.

NETDSLAWORREDNGONNKWR
AANAERLYZERIL EEPI4

STR4WE

VIA152

i **~. ~ .~

SWEEP



A

t PRINTER

TEST MENU
1. 26F(IF) VSWR AND

IMPEDANCE MEASUREMENT
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36F(IFI NOISE FIOURE MEASUREMENT

PROORAM MODULE NAME:

START

1. POWER ON

DISPLAY 2. SET SYNTHESIZER
MANUAL CRT MANUAL INPUTS
PROMPTS 3. MAKE CONNECTIONS

4. PRESS IRET) WHEN READY.

IIET RANGE

P T 0
LOGIC

4 1 T(
ATTERN
pT R N
TL IC[GlENERATOR

SET RANGES r LET RAW
SIG JAL 10.23 mHa

TORF(GS;ENERATOR

SET RANGE4C I0FIFUNCTIONG Up 14 T To
GENERATOR

PSETRAWGIE

NOISEET I pptFIGUREVEMETER

ACTIVATE
NOISES CTSDURCEI

READ GIET READING FROM
BUS NOISE FIGURE METER

RAW DATA
PROCESSING

A

154

A ON I& G',



EESU LTSTEST 
M ENU

1. 36F11F) NOISE FIGURE
PRINTER MEASUREMENT
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OUTPUT FREQUENCY MEASUREMENTS

PROGRAM MODULE NAME:,______________

S.TOARTO

DISLAY2. SET SYNTHESIZER

PROPTS3. MAKE CONNECTIONS
4. PRESS [RETI WHEN READY.

GET RREQENC READINGz

STES 
MENGE

I 

p

SE RNG
ELETRNI



OUTPUT POWER MEASUREMENT

PROGRAM MODULE NAME- _________________

STAR

1. POWER ON
DISLAY2. SET SYNTHESIZER

MAULCRT MANUAL INPUTS
PROPTS3. MAKE CONNECTIONS

4. PRESS [RET] WHEN READY.

ATTEST MENU
SWITC

DR.6SF

S2. 2RANGE
P3.WSF
M4.T2R

GET POWREAIN

r EA RO.OWRMEE

Y yES



MEASURE SPECTRAL CONTENT

PROGRAM MODULE NAME: _______________

1. POWER ON
DISPLAY2. SET SYNTHESIZER

PRMT 3. MAKE CONNECTIONS
4. PRESS (RETJ WHEN READY.

SE AG 12 I

DRIV

SET1RA

SPEC'''~*a~.V
ANAL



VSWR AND IMPEDANCE MEASUREMENT

PROGRAM MODULE NAME:_________________

I1. POWER ON

DIPA 2. SET SYNTHESIZER
B AULCRT MANUAL INPUTS

PROPTS3. MAKE CONNECTIONS
4. PRESS (RETI WHEN READY.

WII

DNPLYETRWEDIGSORNTWR
ANLYNALCTWYLESWEPN

STAR

SWEEP)

VIA BUS 4



A'A

'ACRT

DIPAYPOTE

REUT

PRITE

TET EN

"-IO

9<



MEASURE LOCK AFI

PROGRAM MODULE NAME. _______________

-START

1. POWER ON
DISLAY2. SET SYNTHESIZER
MANUA CRTMANUAL INPUTSPRMT &. MAKE CONNECTIONS

4. PRESS (RETI WHEN READY.

D.IIITLITLALTE

BUS1 L1. AIGTA MEASUEMENT

2.OSILOSOP

RAW D161

PRCEIN



MEASURE 2F-F/154.120

PROGRAM MODULE NAME: ________________

1. POWER ON
2. SET SYNTHESIZER

DISPLAYMANUAL INPUTS
PROPTS3. MAKE CONNECTIONS

4. PRESS [RETI WHEN READY.

SGA12 DIMTLMUTMEE

GEERTO

I E RNE

Ut T ON

G. NJVIT



A

MEASUEMEN
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4.1.2 CONVERTER/CHANNEL SWITCHER MODULE

164
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- ---- - -T- - W

R. P. 2x2 SWITCH CHECK

PROGRAM MODULE NAME: __________________

1. POWER ON
DISLAY2. SET CONVERTER/SWITCHER

MAULCRT MANUAL INPUTS
PROMPT$3. MAKE CONNECTIONS

3 1 4. PRESS (RET) WHEN READY.

SE.RNG

MICRWAVRCONTE

-T:l MENUo

W.I.TCHRANS 
IT H C EC

DRV

SET RA6G

'MICROWAVE
-. . -VNTE.



MEASURE AGC GAIN AFI

PROGRAM MODULE NAME: _____________

1. POWER ON
DISLAY2. SET CONVERTER/SWITCI4ER

PROPT 3. MAKE CONNECTIONS
4. PRESS [RETI WHEN READY

GENERATOR 7 2-12. N

GET REDIGARO

2.NE ORCIL68F

I 6

SET RAG



A

YE

RESTUMEN

1. AGC GAIN AFI
MEASUREMENT

167



31111011F SWITCH OPERATION

PROGRAM MODULE NAME:____________________

STR

1. POWER ON
DISPLAY2. UET CONVERTER/SWITCHER
MANUA CRTMANUAL INPUTS

PRMT 2& MAKE CONNECTIONS
4. PRESS IETI WHEN READY.

SET REDNGAOMSECRMGNLYE

LO168
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A

TEST MENU

'V 1. 36F(IF) SWITCH OPERATION
5-CHANNEL (0 -4)

116
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CHECK CARRIER SELECT OUTPUTS

PROGRAM MODULE NAME,-

1 . POWER ON
DISLAY2. SET CONVERTERSITCII

PROPT$3. MAKE CONNECTIONS
4. PRESS (RETI WHEN READY.

BET REAINGGRO

LOI

PATR
GEEAO

SES OUTUTSGE

DIGI170

MUTIETR

Ip

SET RANG



CHECK DELTA DIFF. OUTPUTS

PROGRAM MODULE NAME:

1. POWER ON
DISPLAY 2. SET CONVERTERI~iTCHER
MANUAL CRT MANUAL INPUTS
PROMPTS . MAKE CONNECTIONS

4. PREW [RET) WHEN READY.

SINA

I

SE!T RANGEF/5

GENERATOR

pI

SET RANGE F/4

FUNCTIONF/2

GENERATOR

a. FUNCTION 2FIF4120
GENERATOR

1

,w SET RANGE

-, GENERATO

DIGITAL
MULTIMETER

SET RANGE

171



A

GET REAIN~G FROM
READ I. DIGITAL MULTIMETERBus 2. OSCILLOSCOPE

1.W CHCDDLAATF.OTPT

(SLT O TPU S R-4

172



, 
..

4.1.3 IF/BR/CODER MODULE

-1

I'

q ,i FBBCDRMDL

,4173



v ; % K- .

MEASURE DIGITAL OUTPUT SIGNALS
PROGRAM MODULE NAME:_________________

1. POWER ON
DISPLAY2. SET IF/BW/COOERMAULCRT MANUAL INPUTSPROMPTS 3. MAKCE CONNECTIONS

4. PRESS [RETI WHEN READY

SUCIN 369 +liIP

GUNERTIOR DF

SWEEPIO 152.8 Mlz 129/F

GENEATO

SE RNG

FUNCTION~~ 30T4MzI6



A

SET RANGE
* -DIGITAL

MULTIMETER

SET RANGE
SCOPE

GET READING FROM

READ 1. DIGITAL MULTIMETERB 2. OSCILLOSCOPE

NN

DONE

BTS MENUI

SES

.MARSED SGRAW DATA
. SSPROCESSING

I . CRT

S.OEOODISPLAYFF SIGNAL

' RESULTS PLT E:

tP ENDD

TEST MENU
1. MEASURE SLEW ONE SIGNAL
2. COARSE RANGE EPOCH ICRE)
3. FINE RANGE EPOCH (FRE)
4. AGC S/F1 SIGNAL
5. CARRIER SELECT A SIGNAL
6. CANCEL A SIGNAL
7. R. F. SELECT SIGN4AL
8. NOISE ON/OFF SIGNAL

9. ANTENNA SELECT SIGNAL
10. BITE SW SIGNAL



4.1.4 PREAMPLIFIER UNIT MODULE

176



NOISE FIGURE

PROGRAM MODULE NAME:________ _________

DISLAY1. POWER ON
MAULCRT 2. SET PAU MANUAL INPUTS

PROPTS3. MAKE CONNECTIONS
4. PRESS IRET) WHEN READY.

IT

GENNIEIIGRSRADN

1.IOISUFIUR'MET.

ACIVT

NOIS

SOU177



FREGUENCY MEASUREMENT

PROGRAM MODULE NAME:

1. POWER ON
DISPLAY2. SET PAU MANUAL INPUTS

MAULCRT 3. MAKE CONNECTIONS
PROMPTS4. PRESS IRETI WHEN READY

? 

TESTRMENU

I.FEOECUM 

A UR M N

SET RA:N178



INPUT/OUTPUT VSWR

PROGRAM MODULE NAME: _____________

START2. SET PAU MANUAL INPUTS
3. MAKE CONNECTIONS
4. PRESS IRET) WHEN READY.

SET ANGELi (1565.42 MHz TO 1585A2 MHz)
GENERATOR L2 (1217A6 MHz TO 1227A6 MHzl

DIPLYETRWEDIGSORNTWR
ANLYERSLRTWHLESWEPN

AR
EE

A179

* ~ ~~~~~~~ EEP-~ ' - . ~~**5 .'



A

'AY E 
2. O U PU V O- 

- -- 4



GAIN AND POWER MEASUREMENT

PROGRAM MODULE NAME: _____________

1. POWER ON
CISLT 2. SET PAU MANUAL INPUTS

PROPTS3. MAKE CONNECTIONS
4. PRESS IRETI WHEN READY.

SE A G l(17 .2M z

SIN L0- 6 N

GENERATOR L181276Mz

SE RANGE



T

p ~AI GA NRTP /

RESULTSTEST MENU
1. POWER AND GAIN

MEASUREMENT

182



SPECTRAL CONTENT AND SELECTIVITY MEASUREMENT

PROGRAM MODULE NUMBER:__________________

1. POWER ON
DISLAY2. SET PAU MANUAL INPUTS

MAULCRT 3. MAKE CONNECTIONS
PROPTS4. PRESS [RET] WHEN READY.

SET RANGE Li 175.42 MHzl 0 163 dBw

1. SECTRLUCOTEN

SWI183



VERIFY BURNOUT PROTECTION

PROGRAM MODULE NAME:_____________

STAR

I. POWER ON

DISLAY2. SET PAU MANUAL INPUTS

PROPTS3. MAKE CONNECTIONS
4. PRESS (RETI WHEN READY.

STES MENUE

1. BRNOT POTETIO

18



GROUP DELAY

PROGRAM MODULE NAME: ___________________

DISPLAY1. POWER ON
MAULCRT 2. SET PAU MANUAL INPUTS

PROMPTS3. MAKE CONNECTIONS

4 4. PRESS [RETI WHEN READY.

STES MENU
S. GTU DELAY

SINL '117.4 H

GENERAOR L 18 A H

NSE RA NGE



4.1.5 REFERENCE OSCILLATOR MODULE

186



FREQUENCY MEASUREMENT

PROGRAM MODULE NAME: ___________

STAR

*1. POWER ON
DISPLA2. SET OSCILLATOR

MAULCRT MANUAL INPUTS
PROMPTS3. MAKE CONNECTIONS

4. PRESS (RET] WHEN READY.

SE RNG

GET FRRUNCNRADN
FROLELCTRNICCOUTE

TESTNMEN

REA. FREUNC MEASUREMENTDIN

BusFRO ELCTRNICCO8TE

4 4 4 .
4

w
4

.* ~ *4I



POWER MEASUREMENT

PROGRAM MODULE NAME:

(START)

1. POWER ON
DISLAY2. SET OSCILLATOR

MANUAL CRT MANUAL INPUTS
PROMPTS 3. MAKE CONNECTIONS

1 4. PRESS [RET] WHEN READY.

FUNCTION DC VOLTAGE

SET RANG /

ATTENUATOR
SWITCH
DRIVE

VI

TIC
READ / GET POWER READING

Bus 7 FROM POWER METER

P R O E SS IN G R T
-

7<

'!" " 
l PR INTER

TEST MENU
END 1. POWER MEASUREMENT

188
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CHECK SPECTRAL CONTENT

PROGRAM MODULE NAME: ______________

4.TART

1. POWER ON
DISLAY2. SET OSCILLATOR
MANUA CRTMANUAL INPUTS

PROPTS3. MAKE CONNECTIONS
44. PRESS [RETJ WHEN READY.

SE AG D.OTG

FUCTO
GEERTO

) ~ ~ ~~ E RALOG-EMNTAILE

READSPECRUMANALZER OR:1. SPECTRAL CONTENT

4.MDU-ER TBLT

5.LNGTRMSABLT


