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FORWARD

This manual provides depot level maintenance instructions for Receiver-Transmitter
PN 901608-801. RF Power Amplifier PN 901603-801 and Adapter Group PN 901602-801.
Chapter 1 contains essential general information. Chapter 2 contains installation
data. Chapter 3 contains preparation for use and reshipment data. Chapter 4
contains sufficient theory of operation adequate for the maintenance technician.
Chapter 5 contains information and instructions necessary for the maintenance
technician to fault isolate to the lowest replaceable level for each assembly.
Chapter 5 is broken down into three parts; Part I, Receiver-Transmitter Maintenance,
Part II, Power Amplifier Maintenance and Part III, Power Supply/Audio Maintenance.
Chapter 6 contains the illustrated parts breakdown. Chapter 7 contains chassis wire
lists and a list of circuit diagrams. This manual was prepared in accordance with
MIL-STD-38784B, MIL-STD-38798B, and MIL-M-38807A with TM-86-01 tailoring.
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TERMS AND ABBREVIATIONS

The following list of terms/abbreviations and their definitions are used throughout
this manual.

ALC Automatic Level Control

EEPROM Electrically Erasable programmable read only memory

EOL End of Life

ESD Electrostatic Sensitive Device

HB LP High Band Low Pass

IF Intermediate Frequency

IFM Incidental Frequency Modulation

LB LP Low Band Low Pass

LBSR/HB Low Band Short Range/High Band

LBIR Low Band Long Range

Lo Local Oscillator

NICAD Nickel-Cadmium

PA RF Power Amplifier

PLL Phased-locked-loop

PS/A Power Supply/Audio

PTT Push To Talk

PUT Programmable Unijunction Transistor

RF/IF Radio Frequency/Intermediate Frequency

ROM Read Only Memory

RT Receiver-Transmitter

SINAD Signal+Noise+Distortion/Noise+Distortion
(expressed in dB=20 log S+N+D/N+D)

SVM Secure Voice Module

Synth/AF Synthesizer/Audio Frequency

VA Vehicular Adapter

VWSR Voltage Standing Wave Ratio

vCco Voltage-controlled Oscillator

vi
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SAFETY SUMMARY

The following are general safety precautions and instructions that must be
understood and applied during many phases of operation and maintenance to ensure
personal safety and health and the protection of Air Force property. Portions of
this may be repeated elsewhere in this publication for emphasis.

WARNING AND CAUTION STATEMENTS

WARNING and CAUTION statements have been strategically placed throughout this text
prior to operating or maintenance procedures, practices or conditions considered
essential to the protection of personnel (WARNING) or equipment and property
(CAUTION). A WARNING or CAUTION will apply each time the related step is repeated.
Prior to starting any task, the WARNINGS or CAUTIONS included in the text for that
task shall be reviewed and understood.

DO NOT SERVICE ALONE

Do not attempt internal service or adjustment of equipment unless another person
capable of rendering aid and resuscitation is present.

DO NOT WEAR JEWELRY

Remove rings, watches, and other metallic objects which may cause shock or burn
hazards.

FINGER RINGS

Snagged finger rings have caused many serious injuries. Unless specifically allowed
by shop safety procedures, remove finger rings during all maintenance activity.

RESUSCITATION

Persomnel working with or near dangerous voltage shall be trained in modern methods
of resuscitation. Information and training sources may be obtained from the
Director of Base Medical Services.

o A
ELECTROSTATIC DISCHARGE (ESD)
Certain circuit card assemblies and their components will be damaged by seemingly
undetectable electrostatic discharge. Care must be exercised during handling/repair

of these items. Use electrostatic discharge (ESD) precautionary procedures outlined
in TO 00-25-234, DOD-STD-1686, and DOD-HKBK-263.

5-1
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5-2

WARNING

Avoid breathing fumes generatedlby soldering. Eye protection is
required. Page 5-37, 5-86, 5-87, 5-88.

§ CAUTION }

The input power supply must be current limited to 400 mAdc or
damage to RT may result. Page 5-2, 5-19, 5-40, 5-42, 5-46.

§ CAUTION

Do not key RT for extended périods of time for the following
tests or damage to RT may result. Page 5-9, 5-26.

¢ CAUTION

Do not press RT PUSH TO TALK switch or set test adapter TRANSMIT
switch to ON for the following receiver tests or damage to test
equipment or RT may result. Page 5-14, 5-30.

CAUTION

The Synth/AF and RF/IF modules and Frame/Panel assembly (with
modules removed) are subject to damage by static electricity.
Observe precautions for handling electrostatic sensitive devices
(ESD) as outlined in TO 00-25-234. Page 5-37.

CAUTION

Handle power supply (item 3) carefully as damage to pins may
result. Page 5-85.

CAUTION

Do not bend pins on connector P3 (Item 7) when removing filter
from amplifier. Page 5-86.

$ CAUTION !

Amplifier Q8 and Q9 heatsinks and mating surfaces of heatsink
assembly must be free of foreign material or damage to amplifier
may result from overheating. Page 5-87.

: CAUTION

Do not tighten hardware for Q8 and Q9 unless amplifier module is
properly installed on heatsink. Page 5-87.
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$ CAUTION

Do not bend pins on connector P3 (Item 7) when installing filter
to amplifier. Page 5-87.

: CAUTION

Insure thermal pad stays flat in bottom of chassis against
heatsink surface or damage to amplifier may result. Page 5-88.

 CAUTION 3

Inspect for and remove any foreign material found on thermal pad
and mating surfaces of amplifier/filter or damage to amplifier
may result. Page 5-88.

i CAUTION

Caution must be observed in the following step as the PS/A module
will drop from chassis when screws are removed. Page 5-125.

S-3
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Figure 1-1. Scope Shield Communications System
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CHAPTER 1

GENERAL INFORMATION

1-1 DESCRIPTION AND PURPOSE.

The Scope Shield Radio System consists of the following; Adapter Group
OF-185/PRC (VA), radio frequency power amplifier (PA), and AN/PRC-128 handheld radio
(PRC). The items repairable at depot level are the power supply/audio (PS/A)
assembly of the VA, the complete PA (including alternate module) and the RT portion
of the PRC/128 (including alternate module).

1-1.1 PRC-128 Description. The AN/PRC-128 radio system (PRC) consists of the
following: a receiver/transmitter (RT), low band long range (LBLR) antenmna; low band
short range/high band (LBSR/HB) antenna; low band (30 to 88 MHz) and high band (130
to 174 MHz) RF/IF modules (one installed, other is alternate); carrying pouch;
lanyard; and two rechargeable nickel-cadmium (NICAD) batteries. The PRC is a two-
band handheld receiver-transmitter. The PRC provides short range, ground-to-ground
voice communications in the low VHF-FM (30 to 88 MHz) and high VHF-FM (130 to 174
MHz) bands.

1-1.1.1 10-channel Operator Programmable-frequency Capability. The RT stores up to

ten programmed chamnels (12.5 kHz increments) anywhere in the operating frequency
range. A programmed RT can program another radio with channel/frequency information
via a frequency transfer cable.

1-1.1.2 Antenna Matching Switch. The thumbwheel switch selects the proper antenna
matching network for the transmit frequency. The "50" position provides a direct 50
ohm interface for test use. The "50" position is used for 130 to 174 MHz operation
or with any 50 ohm external antenna. An antenna warning tone is activated if the
switch position is incorrect with respect to the operating frequency.

1-1.1.3 Warning Tones. The RT generates two separate warning tones; a low battery
tone and an antenna mismatch tone.

1-1.1.4 Liquid Crystal Display. A five-digit display indicates frequency,
operational mode, and programming information to the operator.

1-1.1.5 Half-duplex Operation. The PRC can transmit and receive utilizing a
separate frequency for each channel programmed in the half-duplex mode.

1-1.2 RF_Power Amplifier Description. The RF Power Amplifier (PA) provides
transmit rf amplification of approximately +10 dB (15 watts nominal output) in the
frequency range of 30 to 88 MHz (30 to 88 MHz amplifier/filter installed) and 130 to
174 MHz (130 to 174 MHz amplifier/filter installed).

1-1.3 Power Supply/Audjo Description. The Power Supply/Audio (PS/A) assembly

conditions the vehicular input power to provide RT and PA operating power, RT
battery charging current, and amplified RCV audioc for a remote speaker.

1-1
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1-2 ING PARTICULARS.

Refer to table 1-1 for a lists of all the leading particulars of the three
major assemblies of the radio system to be repaired at the depot level.

Table 1-1. Leading Particulars

Leading Receiver- Power Vehicular
particular transmitter amplifier adapter
PRIMARY POWER 14.5 Vdc 26.5 Vde 12/24 Vdc
WEIGHT 50 oz 6.9 1b 6.7 1b
DIMENSIONS

Width 3.78 in 6.30 in 6.25 in
Height 9.97 in 2.90 in 4.70 in
Depth 1.52 in 12.35 in 12.65 in
STORAGE CONDITIONS

Temperature -45 to +70 -45 to +70 <45 to +70

deg. C deg. C deg. C
1-3 CAPABILITIES AND LIMITATIONS.

Refer to table 1-2 for a list of all the capabilities and limitations of the
three major assemblies of the radio system to be repaired at the depot level.

Table 1-2. Capabilities and Limitations

RT GENERAL CHARACTERISTICS

Frequency ranges.......cceeeeeeaen 30.0000 to 87.9875 MHz and 130.0000 to
173.9875 MH=

Minimum chammel spacing........... 25 kHz (+/- 25 kHz spacing to operate;
can program in 12.5 kHz increments)

Available channels................ 4640 (30-88 MHz band), 3520 (130-174 MHz

Ny band)

Preset channels............... “... 10 (stored in non-volatile memory)

Operating modes.........civcvuuen.n Clear Voice (Simplex and Half Duplex) FM

Operating voltage........e0eeeeun. 11 to 16 Vdc, 400 mAdc maximum.

Low battery warning tone.......... Four 400 Hz beeps at six second

intervals when battery voltage drops
below preset level

Antenna mismatch tone............. 1000 Hz tone at 2 second intervals if
selected operating frequency and ANT
match switch position do not agree

1-2
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Table 1-2. Capabilities and Limitations - CONT

RT RECEIVER CHARACTERISTICS

Sensitivity........ ... .ot 0.5 microvolts for lé dB SINAD*

Selectivity (+/- 25 kHz).......... -50 dB for 30-88 MHz, -60 dB for 130-174
MHz
Squelch sensitivity............... 0.5 microvolts (maximum), noise operated
Spurious YesSponse...........cc.u.. -60 dB
IF rejection..............c.ua... -60 dB
Audio output .
POWET . vttt eenrnnnaseonanennsns 100 mW (nominal) into 47 ohms
Distortion (@ 100 mW)........... 10% (maximum)
Frequency response.............. 300 to 3000 Hz (+1, -6 dB)
Hum and noise
Unsquelched..................... 30 dB below rated audio out
Squelched..............ccvu.... 50 dB below rated audio out

* SINAD = Signal + Noise + Distortion

Noise + Distortion

RT TRANSMITTER CHARACTERISTICS

Power output........ccieternorcnns 1.0 watt (minimum into 50 ohms)
Spurious harmonic attenuation..... 43 dB below carrier (min.)
Frequency stability............... 5 ppm (maximum) of operating frequency
Audio
Frequency response.............. 300 to 3000 Hz (+1, -4 dB)
Harmonic distortion............. 10% (maximum)
Modulation ..........civiiieennnn. +/-3 kHz, limited at 5 kHz (130-174 MHz)
+/-4.5 kHz limited at 7.5 kHz (30-88 Mhz)
FM hum and noise.........ccev.... 30 dB below nominal deviation level (Low
Band only) .
Squelch tone...........c.vievvnn.. 150 +/- 2Hz

PA CHARACTERISTICS

Frequency ranges...........ceev... 30.0000 to 87.9875 MHz and 130.0000 to
173.9875 MHz

Input power......couviiierneennsnn 25 - 28 Vdc, 3.0 Adc maximum

RF Power Output (50 ohm load)..... BYPASS mode; 1 watt (ref. rf input)

AMPL mode; 10 watts minimum, 20 watts
maximum (internal adjust)

Spurious harmonic attenuation..... 60 dB below carrier (minimum)
Reference rf input level.......... 0.25 watts minimum from RT
RCV mode signal loss.............. 1.0 dB max

1-3
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Table 1-2. Capabilities and Limitations - CONT

PS/A CHARACTERISTICS

Input power.......ccviuiereranrnsaansaans 10 to 32 Vdc; 150 watts max.
Output POWEY . .......iererennnncannnns 14.5 to 15.5 Vdc @ .5 Ade max (RT).
26.0 to 27.0 Vdec @ 3.0 Adc max (PA).

Charger current

Nominal........ ...t eiinernnenneannn 30 ma
Short-circuit....... .o 90 mA
RCV Audio Output
o} = ol 2.0 watts nominal into 8 ohms
Distortion @ 2.0 Watts............. 10.0 % maximum

OPERATING CONDITIONS

Low temperature -30 deg. C
High temperature +55 deg. C
Relative humidity

(40 deg. C) 95%
Altitude 15,000 ft

1-4 EQUIPMENT SUPPLIED.

The items listed in table 1-3 are supplied to assist in the troubleshooting and
repair of the radio system major components.

Table 1-3. Equipment Supplied

Nomenclature Common name Part number
Receiver Transmitter | RT 901609-801
RF Power Amplifier PA 901603-801.
Power Supply Audio Assembly PS/A 721605-801
Power Cable Assembly Power Cable 420979-801
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1-5 EQUIPMENT REQUIRED BUT NOT SUPPLIED.

The following table contains equipment such as cables, components and local
manufactured items required to perform testing and troubleshooting. The parts and
wiring diagrams required for local manufactured items are contained in chapter 7.

TO 31R2-4-810-3

Table 1-4. Equipment Required But Not Supplied

Item required

Part number

Descr

iption/length

Antenna adapter

PA Power Supply test cable

PA Filter test cable

PA Amp/Filter test cable

PS/A PA test cable

PS/A Audio test cable

PS/A Speaker test cable

PS/A Charger test cable

Diode (PS/A Charger)

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

Resistor

(PA RCV Load)
(PA XMIT Load)
(PA Surge Load)
(RT RCV Load)
(RT XMIT Load)
(RT Surge Load)
(PS/A Speaker)

(RCV AF Input)

914598-801

local manufacture
local manufacture
local manufacture
local manufacture
local manufacture
local manufacture
local manufacture
1N4469

VP25K75R

VKlOleOR

VP50K15R
RCR32G301JS
RCR42G121JS (3 EACH)
RCR42G121JS
RCR42G160JS (2 EACH)

RCR20G102JS

50 ohm BNC to RT

6 to
6 to
6 to
24 to
24 to
24 to
24 to
15V,
75
10
15
300
40

120

1k

8 inches
8 inches
8 inches
30 inches
30 inches
30 inches
30 inches
1W zener
ohms, 25 watt
ohms, 100 watt

ohms, 50 watt

ohms, 1 watt
ohms, 6 watt
ohms, 2 watt
ohms, 4 watt

ohms, .5 watt

1-6 SPECIAL TOOLS AND TEST EQUIPMENT.

Figure 1-2 illustrates the Audio/Power Test Adapter, PN 421378-802. All other
test equipment is listed in table 1-5.
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1-6

SPECIAL TOOLS LIST

Part Mfr Code

(Tool) or Name/ Figure &

Number Address Index No. Nomenclature Use
421378-802 37695 N/A Audio/Power Provides the

Test Adapter

interface
between the RT
and common test
equipment.
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J3
- + ~, TRANSMIT
7 METER
R2
a NOR% 20 & 150
+
GROUND | A JK L a2
I NORM - ' TRANSMIT
TRANSMIT [ |8, -, 1 < INPUT
AUDIO/MIC ! p’ R3
' 20
I & TxMoM) ek 620
TRANSMIT | >, 2 _ o0 OFF =
KEY » - 52
RECE I ‘[ > Z‘é’:"?%ﬂ” SPEAK:ES Ji
IVE
AUDIO ouT | B & = oo . +> RECEIVE
(HANDSET) Y OFF
— R!
s s3 47
POWER
ol-' é . SWITCH —
. OFF
oc power | £ 2= —o—\_—0— oo ¥
CRI1 ON POWER
— |6V SUPPLY
= oW T -
NOTE - -
RESISTANCE VALUES.ARE IN MX-63- 125~25A
OHMS, 1/4 WATT, =252 TOL. 9507090329
QTY MFC  PART NUMBER DESCRIPTION OTY MFC  PART NUMBER DESCRIPTION
1 81349 RLRO7C15006S  RESISTOR, R2 3 09353 7101 SWITCH, §2,3,4
1 81349 RLRO7C4TROGS  RESISTOR, R1 3 05276 2451 CONNECTOR, 41,2,3
1 81349 RLRO7C6200G6S  RESISTOR, R3 1 71400 187016-1 FUSEHOLDER
1 81349 RLRO7C7502GS  RESISTOR, R4 2 25330 FO2AZ50V6A FUSE
1 RLRO7C75001GS  RESISTOR, RS 1 81349 186037-3 CONNECTOR
1 81349 JANTNZ980B DIODE, CR? AR B1349 M17/93-0001 CABLE, RF
1 15605 8815K10/ST42H  SWITCH, S1 AR M17/113-RG-316 CABLE, COAXIAL
Figure 1-2. Audio/Power Test Adapter
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Table 1-5. Test Equipment
Alternate
type Type Figure &
designation designation| index no. Use
Bird 4275-020 RF Equivalent N/A Provides -45 dB attenuation
Sampler for XMIT RF sample output.
Boonton 92D RF Equivalent N/A Used to measure low level rf.
Millivoltmeter
Fluke 8010A Digital Equivalent N/A Used to measure DC voltage,
Multimeter resistance and current.
Hewlett-Packard 334A Equivalent N/A Used to measure distortion,
Distortion Analyzer Vrms and SINAD.
Hewlett-Packard 5383A Equivalent N/A Used to measure frequency.
Frequency Counter
Hewlett-Packard 8754A Equivalent N/A Used to measure VSWR,
Network Analyzer stopband and passband
attenuation.
Hewlett-Packard 8502A Equivalent N/A Mates with Network Analyzer.
T/R Test Set
Hewlett-Packard 11851B |Equivalent N/A Mates with T/R test set.
RF Cable Set
Hewlett-Packard 8482B Equivalent N/A Mates with rf power meter.
Power Sensor Provides 50 ohm interface
and 30 dB attenuation.
Hewlett-Packard 436A Equivalent N/A Used to measure rf power.
Power Meter
Hewlett-Packard 8558B Equivalent N/A Used to measure harmonics.
Spectrum Analyzer
Hewlett-Packard 853A Equivalent N/A Mates with spectrum analyzer.
Spectrum Analyzer Provides display.
Display
Hewlett-Packard 41800A |[Equivalent N/A Mates with spectrum analyzer.
RF Probe
Hewlett-Packard 8640B Equivalent N/A Provides rf modulated signal.

Signal Generator

1-8
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Table 1-5. Test Equipment - CONT

Alternate

type Type Figure &

designation designation| index no. Use

Wavetek 182 Function Equivalent N/A Provides audio signal.
Generator

Racal-Dana 9008 Equivalent N/A Used to measure fm deviation.
Modulation Meter

Tektronix 465B Equivalent N/A Used to measure waveforms.
Oscilloscope

Hewlett-Packard 6274B Equivalent N/A Provides 0 to 40 Vdc @
Power Supply 25 Adc.

Hewlett-Packard 6216C Equivalent N/A Provides 0 to 25 Vdec @

Power Supply

400 mAdc.

1-7 RELATED TECHNICATL MANUALS.

Table 1-6 lists the related technical manuals that may be required to support
in troubleshooting and repairing the radio system major components.

Table 1-6. Related Technical

Manuals

Publication no.

Publication title

Equipment nomenclature

31R2-4-810-1

31R2-4-811-1

Technical Manual, Operation
and Maintenance Instructions
with Illustrated Parts
Breakdown, Organizational,
Radio Set AN/PRC-128

Technical Manual, Operation
and Maintenance Instructions
with Illustrated Parts
Breakdown, Organizational,
Adapter Group OF-185/PRC
and RF Power Amplifier

AN/PRC-128

OF-185/PRC
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CHAPTER 2

INSTALLATION

Section I. INSTALLATION LOGISTICS

INSTALTATION LOGISTICS.
Refer to TO 31R2-4-810-1 and 31R2-4-811-1.

Section II. INSTALLATION PROCEDURES
INSTALLATION PROCEDURES.

Refer to TO 31R2-4-810-1 and 31R2-4-811-1.

TO 31R2-4-810-3
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to reshipment.
are:
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CHAPTER 3

PREPARATION FOR USE AND RESHIPMENT

PREPARATION FOR USE.

TO 31R2-4-810-3

All assemblies repaired must meet the performance standards in Chapter 5 prior

PREPARATTON FOR RESHTPMENT,

Refer to figure 3-1 for shipping instructions.

ITEMS REQUIRING SPECTAL ATTENTION.

Estimated performance test durations of the repairable assemblies
RT - 1.5 hours, PA - 1.0 hours and PS/A - 1.0 hours.

The items listed in table 3-1 require special handling due to the potential for
damage as a result of electrostatic discharge.

Table 3-1. Assemblies Containing Electrostatic Sensitive Devices

Assembly Part no.
RT RF/IF 30 to 88 MH=z 721597-801
RT RF/IF 130 to 174 MHz 721598-801
RT Synthesizer/Audio Frequency 721599-801
RT Frame/Panel 816173-821
PA Power Supply 721619-821
PA 30 to 88 MHz Amplifier/Filter Assembly 721620-801
Amplifier Module 30 to 88 MHz 721621-801
Filter Module 30 to 88 MHz 721622-801
PA 130 to 174 MHz Amplifier/Filter 721620-802
Amplifier Module 130 to 174 MHz 721613-801
Filter Module 130 to 174 MHz 721614-801
PS/A Module 721609-801
PS/A Chassis 721608-801
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I NOTES:
1.0 MARKING TO BE APPLIED IAW MIL-STD-129.
T0 BE HEAT SEALED.
3(AS REQD)
LEGEND
| RT. PA OR PS/A
2 WRAP
3 TAPE
4 PLASTIC BAG
2 5 CUSHIONING MATERIAL

& FIBERBOARD BOX

\

e

5(AS REQD)

!
6
3
MX-63-125-51-1
D&07110288

Figure 3-1. General Packing Instructions (Sheet 1 of 2)
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MODULE NOTE :

{.0 MARKING TO BE APPLIED
' IAW MIL-STD-129.
LEGEND

i ANTISTATIC PLASTIC BAG

2 TAPE
3 SLIDE PACK BOX
4 PACKAGING BARRIER BAG
1\\\\ 2{AS REQD) 5 ANTISTATIC CAUTION LABEL

’ >
5
5
S, CAUTION
AN A cewsiTive ELECTRONIC DEVICES
4/ 2000 b o Stoke weam STadke TO BE HEAT 63-125-51-2
‘ MAGNETIC OR GADIDACTIVE FIELDS SEAL CLOSED 07110588

Figure 3-1. General Packing Instructioms (Sheet 2 of 2)
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CHAPTER 4

OPERATION AND THEORY OF OPERATION

4-1 OPERATION TNSTRUCTIONS.

For operation imnstructions pertaining to the PRC-128 refer to TO 31R2-4-810-1.
For operation instructions pertaining to the RF Power Amplifier and Power
Supply/Audio assembly refer to TO 31R2-4-811-1.

4-2 RT THEORY OF OPERATION.

The following paragraphs explain RT theory of operation for the Frame/Panel
assembly, low band RF/IF module, high band RF/IF module and the Synth/AF module.
The frequency range for the low band radio is 30.000 to 87.9875 MHz and the high
band radio frequency range is 130.000 to 173.9875 MHz. For general discussion, the
low band RF/IF module is referred to as 30 to 88 MHz RF/IF module. The high band
RF/IF module is referred to as 130 to 174 MHz RF/IF module. RT component level
theory is broken down into circuits that perform separate functions (receive and
transmit) and circuits that are used for both functions (synthesizer, voltage-
controlled oscillator, voltage-tuned rf stages, and rf filter/matching networks).
Special functions (battery saver, 150 Hz squelch tone, low-battery and antenna
warning circuits) are also discussed. Foldout schematics at the rear of the manual
are referenced. Paragraphs with no foldout schematic reference contain general

information.

4-2.1 Receive Operation. The receiver is packaged in the Synth/AF, RF/IF modules
and the Frame/Panel assembly. The RF/IF module contains the RF, IF, FM detector,
squelch, and wideband audio circuits. The Synth/AF module contains the frequency
synthesizer and the narrowband audio circuits which include the speech filter,
squelch gate, speaker/headphone amplifier, speaker mute and noise mute. The antenna
matching networks are located near the antenna terminal on the Frame/Panel assembly.

4-2.1.1 Antenna Coupler. Refer to FO-1. The antemna coupler networks provide
optimum impedance matching and power transfer between the RT antenna and the
receiver or transmitter. The networks are divided into five operating bands of
30.000 - 35.9875 MHz (band A), 36.000 - 45.9875 MHz (band B), 46.000 - 53.9875 MHz
(band C), 54.000 - 63.9875 MHz (band D) and 64.000 - 87.9875 MHz (band E) and are
manually selected with ANT match switch S§5. A sixth position on the ANT match
switch (50) bypasses all matching networks and allows for direct 50 ohm interface
between the receiver or transmitter and an external power amplifier or vehicular
antenna. The 50 position is always used whenever the 130 to 174 MHz RF/IF module is
installed. The 50 ohm input/output position is also used when troubleshooting or
making performance measurements using bench test equipment. If the 50 position is
used with a low band RF/IF module, a dec path to ground of 2,000 ohms or less must be
provided at the antenna connector for proper operation. The microcontroller located
in the Synth/AF module monitors the position of S5 and compares its position with
the selected transmit frequency. If S5 is set to the wrong range, the
microcontroller generates a warning tone that is heard in the speaker. S5 must be
adjusted until the warning tone is disabled. The microcontroller also prevents the
RT from transmitting during an antenna mismatch.
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4-2.1.2 Low-pass Filters. The 30 to 88 MHz RF/IF module contains two low-pass
filters and the 130 to 174 MHz RF/IF module contains one low-pass filter.

4-2.1.2.1 w-pass Filters (30 to 88 MHz). Refer to FO-3. Low band low-pass (LB
LP) A2 and high band low-pass (HB LP) Al filters are used in both receive and
transmit modes of operation. The low band filter range is 30.000 - 50.9875 MHz and
the high band is 51.000 - 87.9875 MHz. The appropriate filter network, depending on
the operating frequency, is selected by the band control signals from the
microcontroller. During receive operation, the filters provide attenuation to out-
of-band signals which can cause interference. During transmit, the filters
attenuate the harmonics of the transmitter carrier.

4-2,1.2.2 Low-pass Filter (130 to 174 MHz). Refer to FO-4. Low-pass filter Al is

used during transmit and receive modes of operation. The filter range is 130.000 -
173.9875 MHz. During receive operation, the filter provides attenuation to out-of-
band signals which can cause interference. During transmit, the filter attenuates
the harmonics of the transmitter carrier.

4-2.1.3 T/R Diode Switches. The 30 to 88 MHz RF/IF module requires more diode
switching than the 130 to 174 MHz RF/IF module because the 30 to 88 MHz band is
split into two separate sub-bands.

4-2.1.3.1 I/R Diode Switches (30 to 88 MHz). Refer to FO-3. Diode switches couple

rf signals from the antemna to the receiver rf preamps, couple the synthesizer
voltage controlled oscillator (VCO) injection signal to the receiver first mixer,
couple rf signals from the transmit mixer to the rf preamps and antenna, select one
of two low-pass filter bands, select one of two synthesizer VCO operating bands and
select one of two rf preamp operating bands. The diodes are turned on by forward
bias current from the receive B+, chopped B+, transmit B+, HI band, LO band or
deviation control lines depending on the operating frequency and mode.

4-2.1.3.2 T/R Diode Switches (130 to 174 MHz). Refer to FO-4. Diode switches

couple rf signals from the antenna to the receiver rf preamp, couple the synthesizer
VCO injection signal to the receiver first mixer, couple rf signals from the
transmit mixer to the rf preamps and antenna. The diodes are turned on by forward
bias current from the receive B+, chopped B+, or transmit B+.

4-2.1.4 Tuned RF Preamp. The 30 to 88 MHz RF/IF module contains two band-switched
rf amplifiers and the 130 to 174 MHz RF/IF module contains two cascaded rf

amplifiers.

4-2.1.4.1 Tuned RF Preamp (30 to 88 MHz). Refer to FO-3. The preamp section

consists of two bandswitched, varactor tuned rf preamps. Low band preamp Q3
frequency range is from 30.000 - 50.9875 MHz and high band preamp Q2 frequency range
is from 51.000 - 87.9875 MHz. The bandswitch and tuning voltages for both preamps
are generated by the synthesizer whenever a new frequency selection is made. The
nominal tuning voltage range is 1.8 - 9.5 Vdc. The gain of each amplifier is
nominally 11 - 14 dB. The output from the rf preamp is routed to receiver first
mixer U6 during receive operation. The preamp is also used during transmit
operation providing selectivity to undesired transmit mixer products. Transfer
between transmit and receive operation is accomplished with diode switches.

4-2
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4-2.1.4.2 Tu e 130 to 174 Refer to FO-4., The preamp section

consists of two cascaded varactor tuned rf amplifiers. Amplifiers Q2 and Q3
frequency range is from 130.000 - 173.9875 MHz. The nominal tuning voltage range is
1.8 - 9.5 Vdc. The gain of Q2 is nominally 10 dB andthe gain of Q3 is nominally 15
dB. The output from the rf preamp is routed to receiver first mixer U2 during
receive operation. The preamp is also used during transmit operation providing
selectivity to undesired transmit mixer products. Transfer between transmit and
receive operation is accomplished with diode switches.

4-2.1.5 First IF (30 to 88 and 130 to 174 MHz). Refer to FO-3 and FO-4. The first

intermediate frequency (IF) circuit consists of a passive double-balanced diode
mixer, a 21.4 MHz IF amplifier and an eight pole crystal filter. Receiver first
mixer U6 (LB) or U2 (HB) translates the incoming amplified rf signal to the first
intermediate frequency (21.4 MHz) by mixing the rf signal with the synthesizer VCO
signal. The synthesizer VCO frequency range of 51.400 - 109.3875 MHz provides high
side (21.400 MHz above the rf signal) injection to first mixer U6 for low band
operation. The synthesizer VCO frequency range of 108.6 - 152.5875 MHz provides low
side (21.400 MHz below the rf signal) injection to first mixer U2 for high band
operation. First IF amplifier Q1 and crystal filter FLl select the difference
product (21.400 MHz) and reject all other mixer products. The first mixer and IF
amplifier provide a nominal conversion gain of 6 dB from rf to IF. Crystal filter
FL1 provides a -6 4B pass bandwidth of 30 kHz and a -60 dB stop bandwidth of 60 kHz.
FL1 insertion loss is approximately 2 dB. The total receiver gain (30 to 88 MHz
RF/IF) to the input of the second IF section is 15 dB nominal. The total receiver
gain (130 to 174 MHz RF/IF) to the input of the second IF section is 25 dB nominal.

4-2.1.6 Second IF (30 to 88 and 130 to 174 MHz). Refer to F0-3 and FO-4. The

second IF section consists of the second mixer, a 21.855 MHz local oscillator, 455
kHz second IF amplifier, FM detector, and squelch functions. The active portions
are contained within integrated circuit Ul. Maximum input for 12 dB SINAD ratio is

0.5 microvolt rf.

4-2.1.7 Second Mixer. (30 to 88 and 130 to 174 MHz). Refer to FO-3 and FO-4.
Receiver second mixer p/o Ul translates the 21.4 MHz IF to a second IF of 455 kHz.

This is accomplished by mixing the 21.4 MHz signal with 21.855 MHz local oscillator
Yl and selecting the difference product of 455 kHz. In voice mode, bandpass filter
FL2 (LB) FL3 (HB) rejects all products except the 455 kHz and provides a +/-7.5 kHz
second IF bandwidth wideband. Bandpass filter FL2 (HB) is not used in the normal
nonsecure speech configuration. configuration.

4-2.1.8 21.855 MHz Local Oscillator (30 to 88 and 130 to 174 MHz). Refer to FO-3

and FO-4. Crystal controlled oscillator Y1l is accurate to within +/-15 parts per
million (ppm) over the temperature range and provides the local oscillator injection

signal for the second mixer.

4-2.1.9 455 kHz IF Amplifier (30 to 88 and 130 to 174 MHz). Refer to FO-3 and FO-

4., The second IF amplifier (p/o Ul) consists of a five-stage limiter and provides
most of the overall 100 dB gain of the IF section. The limiting function improves
the sensitivity and interference rejection capability of the receiver.
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4-2.1.10 FM Detector (30 to 88 and 130 to 174 MHz). Refer to FO-3 and FO-4. The

second IF limiter amplifier (p/o Ul) drives an FM quadrature detector which converts
the modulation information on the frequency modulated IF signal to a wideband audio
signal. The bandwidth of the audio output signal is one-half of the first IF
bandwidth or 15 kHz. In normal operation, a jumper plug is inserted into the Secure
Voice Module (SVM) comnector (rear of RT frame) which routes the wideband audio
signal directly to the receive audio circuits in the Synth/AF module.

4-2.1.11 Squelch Function (30 to 88 and 130 to 174 MHz). Refer to FO-3 and FO-4.

The squelch function mutes or quiets the audio output of the receiver when a signal
is not being received. The squelch circuit samples the noise above the standard
speech bandwidth (3 kHz) in the 8 kHz range and converts it to a dc control signal.
When no carrier is present the noise level is high and the dc control signal is
high. When a carrier is present the noise level is reduced which reduces the dec
control level. The dc signal drives a threshold comparator (p/o Ul) which provides
a two state output; on or off. This output (SQUELCH MUTE) is routed to the
microcontroller which activates the RCVR B+ and HB/LB control voltage as well as the
squelch gate for the receiver audio amplifier. The squelch adjustments are R36 for
the 30 to 88 MHz RF/IF module and R34 for the 130 to 174 MHz RF/IF module. The
squelch may also be momentarily disabled by pressing the SQ DSBL button on the RT
front panel.

4-2.1.12 Receiver Audio Section. Refer to FO-2. The receive audio functions are
contained in the Synth/AF module and include the speech filter, speaker/handset
amplifier, squelch-gate and speaker mute circuits.

4-2.1.12.1 Speech Filter. Refer to FO-2. In normal nonsecure speech operation the
information bandwidth is 300 - 3000 Hz. The speech filter (R146, R147, Cl121, Cl22)
passes this frequency band and attenuates frequencies above and below. Of special
importance is the attenuation of the wideband audio noise above 3 kHz which improves
the receiver output signal-to-noise ratio (S5/N) by 6 dB. The output from the speech
filter is routed to audio amplifier Ul2 wvia the volume control (p/o 82) located on
the Frame/Panel assembly.

4-2.1.12.2 8 andset Amplifier. Refer to FO-2. Audio power amplifier Ul2
provides 26 dB of gain which increases the audio output level to 100 milliwatts

minimum for the internal speaker (47 ohms) and 7 milliwatts minimum for the handset
speaker (600 ohms).

4-2.1.12.3 Squelch Gate, Refer to FO-2. The squelch gate circuit controls (or
gates) the receiver audio output by switching off dc power to the audio amplifier
when no rf signal is present or switching on dc power when an rf signal is present.
This feature not only quiets the receiver output but also reduces power consumption.
The squelch gate is controlled by the microcontroller. The microcontroller receives
its control signal from the squelch circuits in the RF/IF module (SQUELCH MUTE) or
from the RT front panel SQ DSEL pushbutton (squelch disable).

4-2.1.12.4 Noise Mute. Refer to FO-2. Microcontroller U6 disables receiver audio
input to the audio amplifier (enables squelch) in order to pass the low battery or
antenna mismatch warning tones. Otherwise receiver noise would come through the
audio circuits and mask the warning tones. The microcontroller disables the
receiver detector to eliminate receiver noise prior to injection of the warning tone
to the audio amplifier.
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4-2.1.12.5 Speaker Mute. Refer to FO-2. The speaker mute circuit quiets the
internal speaker whenever a handset is connected to the RT audio connector. When
the handset is removed the internal speaker is automatically enabled. The dc
resistance of the handset earpiece, when connected, changes the dc bias voltage on
series FET switch Q8 which turns Q8 off and opens the audio line to the internal

speaker.

4-2.2 Iransmit Operation. The transmitter is packaged in the Synth/AF and RF/IF
modules. The RF/IF module contains the rf preamps, rf power amplifiers, and mixer
functions. The Synth/AF module contains the audio amplifier and 21.4 MHz deviation
oscillator functions.

4-2.2.1 Transmitter Audio Section. Refer to FO-2. The microphone speech

amplifier/limiter, 150 Hz amplifier and filter, and the speech filter are included
in the transmitter audio section.

4-2.2.1.1 Speech Amplifier/Limiter, Refer to FO-2. The circuit consisting of U9
and U8 and associated components linearly amplifies the low level microphone signal
to a2 nominal level of 4.0 Vp-p. The circuit provides a symmetrically limited output
of 4.5 Vp-p when 150 Hz tones are generated (30 to 88 MHz RF/IF only). Limiter U8
prevents overmodulation by restricting the maximum carrier frequency deviation to a
specified level. Amplifier U9 provides a gain of 70 dB.

4-2.2.1.2 150 Hz Amplifier, Refer to FO0-2. U8 sums with transmit audio the 150 Hz
square wave tone generated by the microcontroller (30 to 88 MHz RF/IF only). An RC
low-pass filter consisting of R61, R83, C64 and C65 shapes the 150 Hz tome to a
sawtooth waveform. The 150 Hz tone is generated only in the 30 to 88 MHz band
transmit mode and triggers the tone-squelch circuit in the PRC-77 and VRC-12 radios.

4-2.2.1.3 Speech Filter. Refer to FO0-2. This circuit attenuates the harmonic
frequencies generated by the limiter-amplifier in order to minimize the modulation
bandwidth of the transmitted signal. The high frequency rolloff components consist
of C67 and R85, C62 and R81, and C63 and R82. The low frequency rolloff components
consist of C71 and R94, C76 and R100, and C73 and R96. The circuit is a unity gain,
active low-pass filter with a cutoff (-3 dB) frequency of 3 kHz. The filter also
attenuates any high frequency background noise which may be picked up by the
microphone. In normal use, the output signal is routed through the SVM jumper plug
and back to the 21.4 MHz deviation oscillator in the Synth/AF module (J2-18). The
normal mode of operation is plain text, nonsecure speech.

4-2.2.2 Deviatjon Oscillator. Refer to FO-2. This section includes the 5.0 Vdc
voltage regulator, 21.4 MHz deviation oscillator, and 21.4 MHz low-pass filter.

4-2.2.2.1 5 Vdc Regulator. Refer to F0-2. Regulator Ul0 provides a stable supply
voltage for the deviation oscillator and bias voltage for the varactor-tuned

modulation circuits.

4-2,2.2.2 21.4 MHz Deviation Oscillator, Refer to FO-2. The deviation oscillator
circuit frequency modulates a 21.4 MHz IF transmit carrier signal with an audio
signal directly from the speech amplifier. The frequency modulation is accomplished
by superimposing the audio signal on a dc bias voltage and applying the combined
signal to varactor diode (CR27). The changing amplitude of the audio signal varies
the capacitance of the varactor diode which, in conjunction with other components in
the modulation circuit, changes or deviates the oscillator carrier frequency
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symmetrically on either side of the 21.4 MHz center frequency. The frequency
deviation is directly proportional to the positive and negative audio amplitude
variations superimposed on the varactor dc bias voltage. Potentiometer R120 allows
adjustment of the 21.4 MHz deviation. Ull is a phase-locked-loop (PLL) locked to a
1.6 MHz reference which gives an output center frequency of 21.4 MHz. (99 is the
adjustment for the PLL lock center frequency/tune volts. The nominal frequency
deviation for plain speech is +/- 4.5 kHz (30 to 88 MHz RF/IF) and +/- 3.0 kHz (130
to 174 MHz RF/IF). The deviation sine wave audio input amplitude is 4.0 Vp-p (+/-
2.0 Vp-p on dc bias). When the input signal to the microphone is louder than
normal, the limiter-amplifier c¢lips the signal to a constant amplitude to prevent
over-modulation of the carrier. Variable capacitor C99 sets up the PLL tune voltage
to control varactor CR27. R120 sets maximum deviation. The maximum setting is +/-
7.5 kHz (30 to 88 MHz) and +/-5.0 kHz (130 to 174 MHz) deviation. The nominal
frequency deviation for the 150 Hz squelch tone is +/-3.0 kHz with a 2.0 Vp-p input
signal.

4-2.2.2.3 21.4 MHz low-pass Filter. Refer to FO-2. The filter consisting of C88 -
C90, L6 and L7 passes the 21.4 MHz transmit IF carrier signal and attenuates all
harmonics by greater than 20 dB in order to minimize unwanted spurious products in
the transmit mixer circuit. R112 - R114 provide isolation and attenuate the signal
to 50 mV rf. The 21.4 MHz transmit IF output signal is routed through P2-2 to the
transmit mixer in the RF/IF module.

4-2.2.3 Transmit Mixer. The 30 to 88 and 130 to 174 MHz RF/IF module transmit
mixers differ in the VCO injection frequencies. High side injection (above the
carrier frequency) is used in the Low Band RT and Low Side injection (below the
carrier frequency) is used in the High Band RT.

4-2.2.3.1 Tc it Mi 30 to 88 MHz). Refer to FO-3. Transmit mixer U5 is a

passive double-balanced diode mixer. The desired output signal from mixer U5 is the
difference product of the 21.4 MHz transmit IF input and the 51.400 to 109.3875 MHz
synthesizer VCO input. The difference product comprises the frequencies from 30.000
to 87.9875 MHz. The 30 to 51 MHz VCO generates the local oscillator frequencies
from 51.400 to 72.3875 MHz and the resultant low band operating frequencies from
30.000 to 50.9875 MHz. The 51 to 88 MHz VCO generates the local oscillator
frequencies from 72.400 to 109.3875 MHz and the resultant high band operating
frequencies from 51.000 to 87.9875 MHz. Varactor-tuned preamplifiers Q3 (30 to 51
MHz) and Q2 (51 to 88 MHz) select and amplify the difference product depending on
the frequency selected.

4-2.2.3.2 Transmit Mixer (130 to 174 MHz). Refer to FO-4. Transmit mixer U3 is a

passive double-balanced diode mixer. The desired output signal from mixer U5 is the
difference product of the 21.4 MHz transmit IF input and the 108.6 to 152.5875 MHz
synthesizer VCO input. The difference product comprises the frequencies from
130.000 to 173.9875 MHz. Varactor-tuned preamplifiers Q2 and Q3 following the mixer
amplify the difference product.

4-2.2.4 Varactor-tuned RF Preamplifiers. The 30 to 88 and 130 to 174 MHz RF/IF
module preamplifiers differ in frequency range. The 130 to 174 MHz RF/IF module

comprises two cascaded preamplifiers and the 30 to 88 MHz RF/IF module utilizes only
one preamplifier for each sub-band.

4-6



TO 31R2-4-810-3

4-2.2.4.1 Yaractor-tuned RF Preamplifiers (30 to 88 MHz). Refer to FO-3. Q2 and

Q3 low level rf amplifiers are also used in the receive mode. Diode switches CR13,
CR14, CR34 and CR41 transfer the receive-transmit signals for the respective modes
of operation. During transmit operation, the preamps amplify the difference product
from the transmit mixer. If the operating frequency is in the 30.000 to 50.9875
MHz range, the Q3 preamp is turned on and Q2 preamp is turned off. The opposite
switching occurs if the operating frequency is in the 51.000 to 87.9875 MHz range.
Each amplifier has a nominal gain of 11 - 14 dB and provides 50 dB relative
attenuation to the unwanted transmit mixer image products. The preamps are voltage
tuned with the synthesizer PLL control voltage TUNE VOLTS (P2-9). Frequency versus
voltage tracking is accomplished with a set of six matched varactor diodes (CR26 and
CR27 for the VCO, CR30 and CR31 for 30 to 51 MHz preamp, CR28 and CR29 for 51 to 88
MHz preamp) and series capacitive padders (C87 and C108 for the VCO varactors).
These padder capacitors warp the tuning curves of the VCO’s such that their tracking
error with the pre-amps is minimized. The nominal preamplifier output signal level
is 70 mV at the power amplifier input.

4-2.2.4.2 YVaractor-tuned RF Preamplifiers (130 to 174 MHz). Refer to FO-4. Q2 and

Q3 low level rf amplifiers are also used in the receive mode. Diode switches CR17
and CR18 transfer the receive-transmit signals for the respective modes of
operation. During transmit operation, preamps Q2 and Q3 amplify the difference
product from the transmit mixer. Amplifier Q2 has a nominal gain of 10 dB and Q3
has a nominal gain of 15 dB. The amplifiers are voltage tuned with the synthesizer
PLL control voltage TUNE VOLTS (P2-9). Frequency versus voltage tracking is
accomplished with a set of five matched varactor diodes (CR29 and CR31 for the VCO,
CR19 - CR21 for preamps Q2 and Q3) and series capacitive padders (C45, C52 and C60
for the preamp varactors). These padder capacitors warp the tuning curves of the
preamps such that their tracking error with the VCO’s is minimized. The nominal
preamplifier output signal level is 70 mV at the power amplifier input.

4-2.2.5 Power Amplifiers. The 30 to 88 and 130 to 174 MHz RF/IF module power
amplifiers differ in the number of stages and the frequency range.

4-2.2.5.1 Power Amplifiers (30 to 88 MHz). Refer to F0-3. The power amplifier

section consists of three stages of power gain. The amplifiers are broadband
covering the complete 30.000 - 87,9875 MHz frequency range in one band with no
manual tuning required. The overall power gain is 40 dB with a nominal output power
level of 1.2 watts. Driver amplifiers U3 and U2 each have a nominal gain of 15 dB.
Final power amplifier Q4 has a nominal gain of 10 dB. Automatic level control (ALC)
circuit Q6 and associated components and final amplifier output current
potentiometer R56 provide output from 0.2 - 1.2 watts. The total RT current during
transmit is set to 370 mAdc maximum. The current may be reduced if lower transmit
power output is desired. The output signal is routed through a diode switch to the
low pass filters.

4-2.2.5.2 Power lifiers (130 to 174 MHz). Refer to FO-4. The power amplifier
section consists of four stages of power gain. The amplifiers are broadband
covering the complete 130.000 to 173.9875 MHz frequency range in one band with no
manual tuning required. The overall power gain is 40 dB with a typical output power
level of 1.2 watts. Driver amplifiers Q7 - Q9 each have a nominal gain of 10 dB.
Final power amplifier Q4 has a nominal gain of 10 dB. Automatic level control (ALC)
circuit Q4 and associated components and final amplifier output current
potentiometer R61 provide output from 0.2 - 1.2 watts: The total RT current during
transmit is set to 370 mAdc maximum. The current may be reduced if lower transmit
power output is desired. The output signal is routed to the low pass filter.
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4-2,2.6 T/R Diode Switches (30 to 88 MHz). Refer to FO-3. Diode switches CR4,

CR6, CR10 and CR1l7 transfer the transmitter output signal to the low and high band
low pass filters while isolating the receiver input from the transmitter and
filters. The diode switches are controlled by the transmit and chopped B+ lines as
well as the HI/LO Band control voltages..

4-2.2.7 Lo-pass Filters, The 30 to 88 MHz RF/IF module contains two low-pass
filters and the 130 to 174 MHz RF/IF module contains one.

4-2.2.7.1 low-pass Filters (30 to 88 MHz). Refer to FO-3. Low-pass filters Al and

A2 pass the desired transmit carrier frequency while rejecting the harmonics of the
carrier. Two filter bands (A2 1O and Al HI) are necessary to provide the required
amount of attenuation to the harmonics. The bands are 30.000 to 50.9875 MHz and
51.000 to 87.9875 MHz. Q12 and Ql3 control HI and LO band selection via control
signals from the Synth/AF microcontroller.

4-2,2.7.2 ow-pass Filters (130 to 174 MHz). Refer to FO-4. Low-pass filter Al
passes the desired transmit carrier frequency while rejecting the harmonics of the
carrier. The filter band is 130.000 to 173.9875 MH=z.

4-2.2.8 Antenna Coupler., Refer to FO-1. The antenma coupler section is divided
into five frequency bands and a direct 50 ohm output. Band selection is
accomplished manually by setting ANT match switch S5 to the correct position (A-B-C-
D-E-50). The circuits impedance match the antenmna to the transmitter which provides
maximum radiated power from the antenna. The 50 ohm rf input/output position
bypasses the antenna matching networks and provides a direct 50 ohm interface with a
power amplifier, test equipment or other antenna systems. If a 30 to 88 MHz RF/IF
module is installed, a dc path to ground of 2000 ohms or less must be provided at
the antenna output for proper operation. The 50 position is always used whenever a
130 to 174 MHz RF/IF module is installed.

4-2.3 Synthesizer Operation. Refer to FO-2. The frequency synthesizer circuits
consist of the PLL and the control sections., The PLL is contained in the Synth/AF
module except for the voltage-controlled-oscillators (VCO's), which are contained in
the RF/IF module. The complete control section is contained in the Synth/AF module.

4-2.3.1 Phase-locked-loop Section. Refer to FO-2 and FO-3. The PLL section

includes the voltage-controlled-oscillators, buffer amplifier/regulator, divide by
64/65 prescaler, frequency synthesizer, reference oscillator and loop filter. The
PLL generates a stable local oscillator (LO) injection frequency for the transmit
and receive mixers. The stability is accomplished by phase-locking a variable
frequency VCO (51.400 to 109.3875 MHz for the 30 to 88 MHz RF/IF module; 108.6 to
152.5875 MHz for the 130 to 174 MHz RF/IF module) to a fixed frequency reference
oscillator Y1 (1.6 MHz). Both oscillators are frequency divided to a phase detector
frequency of 12.5 kHz for phase comparison. A dc voltage proportional to phase
difference is then generated, filtered, and applied to a voltage variable
capacitance (varactor) diode in the VCO circuit. When phase-locked to the reference
oscillator, the VCO frequency stability is the same as the frequency stability of
the 1.6 MHz reference oscillator. At a VCO frequency of 109.3875 MHz (30 to 88 MHz
RF/IF module), the maximum frequency error of the LO injection frequency would be +
547 Hz. The transmit PLL/Modulator circuit uses the same 1.6 MHz crystal reference
so total RT frequency stability at all frequencies is within + 5 ppm of the nominal
transmit carrier frequency.
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4-2.3.2 Voltage Controlled Oscillators. The 30 to 88 MHz RF/IF module contains a
two-band VCO and the 130 to 174 MHz RF/IF module contains a single-band VCO.

4-2.3.2.1 Voltage Controlled Oscillator (30 to 88 MHz). Refer to FO-3. Dual

oscillators are tuned with a 1.8 - 9.5 Vdc control voltage (TUNE VOLTS) generated by
the PLL synthesizer. The LO band and HI band control lines determine which
oscillator (Q8 or Qll) is turned on or off. 1O band oscillator Qll covers the range
from 51.400 to 72.3875 MHz. HI band oscillator Q8 covers the range from 72.400 to
109.3875 MHz. Varactor diodes CR26 (HB) and CR27 (LB) are used in conjunction with
other tuned circuit components (L30 and C88 in HB; L31 and Cl06 in LB) to provide
the required frequency control.

4-2.3.2.2 Yoltage Controlled Oscillator (130 to 174 MHz). Refer to FO-4. A single

oscillator is tuned with a 1.8 - 9.5 Vdc control voltage (TUNE VOLTS) generated by
the PLL synthesizer. The oscillator covers the range from 108.6 to 152.5875 MHz.
Varactor diodes CR29 and CR31 are used in conjunction with other tuned circuit
components (L30 and C96) to provide the required frequency control.

4-2.3.3 Buffer Amplifier/Regulator. The 30 to 88 MHz RF/IF module contains two
buffer amp/regulators and the 130 to 174 MHz RF/IF module contains one buffer

amp/regulator.

4-2,3.3.1 Buffer Amplifier/Regulator (30 to 88 MHz). Refer to FO-3. The buffer

amplifier/regulator circuit provides a dual function. Buffer amplifiers Q10 (LB)
and Q9 (HB) isolate the VCO from load reflections to minimize VCO noise and spurious
signals within the PLL. The regulator action provides a stable dc supply voltage
for the VCO -and the Synth/AF divide by 64/65 prescaler via P2-13. The nominal
output signal level from the buffer amplifier to the transmit and receive mixers is
300 mV. The nominal VCO output signal to the Synth/AF prescaler via P2-13 is 300 mV
and is superimposed on the stable 6.5 Vdc supply voltage to the divide by 64/65
prescaler.

4-2.3.3.2 Buffer Amplifier/Regulator (130 to 174 MHz). Refer to FO-4. The buffer
amplifier/regulator circuit provides a dual function. Buffer amplifier Qll isolates
the VCO from load reflections to minimize VCO noise and spurious signals within the
PLL. The regulator action provides a stable dc supply voltage for the VCO and the
Synth/AF divide by 64/65 prescaler via P2-13. The nominal output signal level from
the buffer amplifier to the transmit and receive mixers is 300 mV. The nominal VCO
output signal to the Synth/AF prescaler via P2-13 is 300 mV and is superimposed on
the stable 6.5 Vdc supply voltage to the divide by 64/65 prescaler.

4-2.3.4 Divide By 64/65 Prescaler. Refer to FO-2. Frequency divider Ul divides by
64 or 65 as determined by the control signal generated within the frequency
synthesizer, U3. Ul, in combination with the divide-by-N counters within the
synthesizer, divides the VCO frequency down to 12.5 kHz for phase comparison.

4-2.3.5 Frequency Synthesizer. Refer to F0-2. The frequency synthesizer circuit
consists of additional frequency dividers, a reference oscillator and the phase-
frequency detector. The frequency divider ratio (divide-by-N) for the PLL
synthesizer is supplied by a serial input data word stored in 64 x 16 bit
electrically erasable programmable read only memory (EEPROM) U5. This data word is
a number that, when divided by the incoming, prescaled, VCO frequency, results in a
frequency of 12.5 kHz that is applied to the phase-frequency detector. The EEPROM
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data is determined during the frequency programming sequence from the
microcontroller. This same data is also provided back to the microcontroller for
bandswitch control. If the 30 to 88 MHz RF/IF module is installed and the selected
frequency is between 30.000 and 50.9875 MHz, low band is activated. If the selected
frequency is between 51.000 and 87.9875 MHz, high band is activated. If a 130 to
174 MHz RF/IF module is installed, the microcontroller senses P2-8 is pulled low and
the selected frequency is between 130 to 173.9875 MH=z.

4-2.3.6 Phase-frequency Detector. Refer to FO-2. A fixed frequency divider (p/o
U3) divides the 1.6 MHz reference oscillator down to 12.5 kHz (divides by 128) for
phase comparison in the phase-frequency detector. Phase-frequency detector U3
provides two functions. The frequency detector first senses the difference in
frequency between the fixed reference 12.5 kHz signal and the divided-down, variable
VCO 12.5 kHz signal. The frequency detector generates a sweep voltage which pulls
the VCO closer to the reference. As the VCO frequency approaches the reference
frequency, the phase detector then takes control and generates a dc control voltage
vhich phase-locks the VCO and reference signals. 1In this phase-locked condition,
the stability and accuracy of the VCO frequency is equivalent to the reference
oscillator.

4-2.3.7 Reference Oscillator. Refer to FO-2. -The active circuitry for this
oscillator is contained within frequency synthesizer integrated circuit U3. Quartz-
crystal controlled, reference oscillator Yl generates the PLL frequency standard
(1.6 MHz) to which the VCO is phase-locked for frequency stability and accuracy.

The room temperature accuracy of the reference oscillator is adjusted by €25 to
within +/- 0.2 ppm. The temperature stability of the oscillator, measured with
respect to room temperature accuracy, is +/- 5.0 ppm over the -30 deg C to +55 deg C
temperature range.

4-2.3.8 loop Filter. Refer to FO-2. PLL loop filter U2 and associated circuitry
provides two functions. The first section is a phase-gain compensation network
which stabilizes the phase-lock response parameters of the PLL. The last section is
an active low-pass filter which attenuates the phase detector fundamental (12.5 kHz)
and harmonic frequencies. The attenuation provided by this filter reduces the
incidental. frequency modulation (IFM) on the VCO frequency to less than 100 Hz
deviation. The loop filter also provides dc amplification of the phase detector
control signal to the 1.8 - 9.5 Vdc range required by the VCO for frequency coverage
from 51.400 to 109.3875 MHz (30 to 88 MHz RF/IF module) or 108.6 to 152.5875 MHz
(130 to 174 MHz RF/IF module). The output of the loop filter is the TUNE VOLTS line
(P2-9).

4-2.3.9 Control Section. Refer to FO-2. The control section includes the
microcontroller, EEPROM and the external operator controls. This section provides
digital data conversion and processing of operator selected channel and mode
information. This digital processing is done in parallel format between
microcontroller U6 and external controls and in serial format between the
microcontroller and LCD display, frequency synthesizer or EEPROM.

4-2.3.10 Microcontroller, Microcontroller U6 is the central processing unit (CPU)
that converts frequency selection information to serial digital data. It also
distributes serial data and clock to memory U5 for storage or receives data from the
memory for frequency selection. The memory also supplies data to the frequency
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synthesizer via the microcontroller whenever a channel selection is made. The
instruction program for the microcontroller is permanently masked into an internal
read-only-memory (ROM). A 76.8 kHz crystal-controlled oscillator (Y2) provides the
clock standard for waveform timing and data conversion, processing, and transfer.
The microcontroller accepts and generates the following waveforms and control

signals.

150 Hz squelch tone output
Battery saver chopped B+ output
Low-battery/Antenna mismatch warning tone outputs
Clock output

Serial data input/output

External program data input/output and repeater transmit PTT output
Enable outputs (EEPROM, synthesizer)

Low battery detect input

Squelch mute input

PIT input

Low VHF/High VHF input

Squelch gate output

Wideband/Narrowband input

External load sense input

Squelch disable input

Strobe inputs

CHAN switch strobe outputs

SET/INC switch strobe output

ANT switch strobe output

Liquid crystal display clock output
Liquid crystal display data output

.

.

.

FPSDH.P"_UO?.EHW'—'-H'D'OQ Hho oo op

The microcontroller also directs serial programmable buffer U7 to produce HI band
output, LO band output, receive B+ output, chopped B+ output, transmit B+ output
modulator/mic amp B+ output, and squelch gate output voltages.

4-2.3.11 Preset Memory. Refer to F0-2. U5 is an electrically erasable
programmable read only memory (EEPROM) with the capacity to store frequency
selection data for twenty frequencies (ten receive channels and ten transmit
channels). All twenty presets can be randomly programmed to unrelated frequencies
and stored for an indefinite period of time. Frequency data recall and frequency
changing of the RT is accomplished immediately when a channel selection is made.
The memory is nonvolatile and does not require power to retain data. An enable
signal from the microcontroller determines the read/write status of the EEPROM.

4-2.3.12 External Operator Controls. Refer to FO-1 and FO-2. SQ DSBL S4, SET S8,
INC 59, ANT S5 and CHAN S3 switches all interface directly with the microcontroller.

The microcontroller senses a high or low on the SQ DSBL, SET and INC input lines.

If the SQ DSBL input is low, the microcontroller outputs serial data to U7 which
generates a high on the squelch gate line enabling the audio amplifier. The SET and
INC switches apply a low to the microcontroller during the programming sequence to
select the desired frequency. The ANT and CHAN switches are conmnected to the
microcontroller in a switch matrix configuration. The microcontroller generates
strobe pulses on the switch input lines and simultaneously reads the strobe input

pulses to determine the switch settings.
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4-2.4 Special Functions., Refer to FO-2. The special functions generated by the
micro-controller circuit are the 150 Hz squelch tone, battery saver timing waveform,
low battery and antenna warning tones.

4-2.4.1 150 Hz Tone. Refer to FO0-2. This signal is a periodic square wave with an
amplitude of 5.0 Vdc and a frequency of 150 Hz + 2 Hz. The tone is derived from Y2,
the 76.8 kHz clock standard, and therefore has the same accuracy. The 150 Hz tone
is filtered by R61, R83, C64 and C65 and modulates the transmit carrier signal for
compatibility with the tone squelch in the PRC-77 and VRC-12 receivers. The 150 Hz
tone is generated during transmit only when a low band RF/IF module is installed.

4-2.4.2 Battery Saver Timing Waveform, Refer to FO-2. The battery saver timing
waveforms are periodic square waves on the chopped B+, receive B+ and HI/LO Band

control voltages when the radio is in standby mode. If no rf signal is present, all
of these lines are chopping in the battery saver mode. The timing accuracy is
derived from 76.8 kHz clock Y2. These signals are generated by U7 from serial data
provided by the microcontroller and used as the chopping voltages for duty-cycle
portions of the receiver during the squelched/standby mode of operation. The
battery saver signals are generated only in the squelched/standby mode of operation.

4-2.4.3 Battery Warning Tone. Refer to FO-2. The low battery warning tone
consists of a series of four 400 Hz beeps every six seconds. This tone provides the
operator an aural warning that the battery is nearing end-of-life (EOL). The
warning circuit monitors the battery voltage and compares it to a preset, fixed
reference voltage from voltage regulator U4. When the battery voltage drops below
the preset reference, comparator U2 switches states and applies a low to the
microcontroller. The microcontroller then turns on the speaker/headphone amplifier
(squelch gate) and disables the receiver noise by turning off the detector IC (noise
mute). This allows the tone to be heard by the operator. The tone amplitude is
adjustable with front panel VOL control (p/o S2). The low-battery tone is generated
only during the squelched/standby mode and is disabled when a signal is being
received or when the radio is in transmit mode of operation.

4-2.4.4 Antenna Warning Tone. Refer to FO0-2. The antenna warning tone is
generated within the microcontroller and consists of a 1000 Hz tone every two
seconds. The microcontroller monitors the ANT switch position and generates the
tone whenever the switch position does not agree with the selected frequency in the
30 to 88 MHz frequency range. In addition, the microcontroller looks for a dc path
to ground of 2000 ohms or less at the ANT terminal (50 ohm LOAD SENSE J3-16). 1If a
dc path is detected, the microcontroller then generates a warning tone until the ANT
switch is set to the "50" position (50 ohm output). The microcontroller also
generates the same warning tone any time the ANT switch is not set to the "50"
position for operation in the 130 to 174 MHz frequency range. The microcontroller
controls the audio circuitry in the same manner as during low battery tone
operation. Transmit and receive operation of the RT is disabled whenever an antenna
mismatch is detected.

4-3 PA THEORY OF OPERATION.

Power amplifier (PA) 901616-801 is a low band, 30.000 to 88.000 MHz, 15 watt
(nominal) rf power amplifier. The amplifier contains the chassis, power supply
module, amplifier module, and filter module. Power amplifier 901616-802 is the high
band 130.000 to 174.000 MHz version. The difference between the low and high band
amplifiers is the amplifier/filter module. The chassis and power supply are
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identical for both amplifiers. The following paragraphs explain theory of operation
for the chassis, power supply module, 30 to 88 MHz amplifier and filter modules, 130
to 174 MHz amplifier and filter modules. Refer to foldout schematics at the rear of

the manual.

4-3.1 Chassis Assembly. Refer to FO-5. The chassis houses the amplifier/filter
module, power supply module, terminal board TBl1 and rf and dc interface cables. RF
interface cable W4 connects REF INPUT from VA ANT out (RT) to J1 on filter module.
RF interface cable W2 conmects J2 on filter module to PA ANT output. Sl
(AMP/BYPASS) controls the HB/LB Indicator Status and is wired in series with the KEY
control from the VA. Thus in bypass mode, the KEY signal from the VA does not get
routed to the amplifier/filter module (PIN P5-H KEY/AMP).

4-3.2 Power Supply Module Assembly. Refer to FO-6. 26.5 Vdc from the chassis

assembly is routed through the amplifier/filter module to power supply module P4-7
and P4-8. FLS and L9 provide EMF/RFI filtering for the input lines. Polyfuse R9
provides short circuit protection for both the amplifier/filter module and the power
supply module. When any of the four outputs (6.5, 15.0 -13.0 and -48.0 Vdc) are
short-circuited, the input current increases which heats up R9. R9 increases in
resistance (opens up) thus shutting down the power supply. 26.5 Vdc is present on
P4-7 and P4-8 during this condition. Both the short-circuit condition and the input
power to P4-7 and P4-8 must be removed to reset R9. When R9 cools, the (R9)
resistance decreases and allows the 26.5 Vdc current to pass through for normal
power supply operation. Diode CR12 (reverse polarity protection) shuts off the
power supply if the input leads are reversed. During normal operation, 26.0 Vdc is
applied to free-running astable multivibrator Ul-4, -5, -6, -14, the sources of Q5
and Q6, and the collectors of Ql and Q4 the Ul switching frequency of approximately
100 kHz is set by Cl and Rl.. Zener diode CRl drops the input voltage to
approximately 16.0 Vdc which is applied to Ul-7, -8, -9, -12, and the collectors of
Q2 and Q3. Ul outputs (pins 10 and 11) are applied to two pairs of push-pull
amplifiers. Push-pull amplifier Ql and Q2 sets the gate bias voltage across R3
(approximately 21.0 Vdc) for mosfet Q5 (normally off). Push-pull amplifier Q3 and
Q4 sets the gate bias voltage across R4 (approximately 21.0 Vdc) for mosfet Q6
(normally off). Mosfet Q5 produces approximately 25.0 VAC for the positive side of
transformer Tl and supplies input to bridge rectifier CR8 - CR1l. Mosfet Q6
produces approximately 25.0 VAC for the negative side of Tl and the other rectifier
input. The bridge rectifier produces -48.0 Vdc nominal. The -48.0 Vdc is applied
to a low frequency LC filter network consisting of 14, 113, Cl4, Cl5, and C19. 18
and FL4 are high frequency RFI and EMI filters. Transformer Tl produces a nominal
6.5 Vdc via CR4 and CR5, 15.0 Vdec via CR2 and CR7, and -13.0 Vdc via CR3 and CR6.
All outputs are filtered similarly to the -48.0 Vdc.

4-3.3 30 to 88 MHz Amplifier. Refer to FO-7. The 30 to 88 MHz amplifier contains
a voltage controlled oscillator (VCO), rf amplifiers, phase-locked-loop (PLL)
circuit, HI/LO band selection circuit, lock detector, lock switch, 8.0 and 5.0 Vdc

regulators, automatic level control (ALC), thermal and fault circuits.

4-3.3.1 UVoltage Controlled Oscillator. Refer to FO-7. The VCO circuit consists of

Q7 and associated components. The VCO is a varactor tuned oscillator, with Tl as
the feedback component. The VCO operates on two frequency bands, 30.000 to 51.000
MHz (LOWER) and 50.000 to 88.000 MHz (UPPER). The tuning voltage varies the
capacitance of varactors CR7 - CR14 which adjusts the VCO operating frequency. The
low end of each band is tuned by approximately -5.2 Vdc and the high end by
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approximately -19.0 Vdc. The crossover frequency between LOWER and UPPER is set at
50.5 MHz nominal. During the LOWER band operation the varactors tume with L2; CR5
pin diode is reversed biased by -48.0 Vdc on the UPPER line and acts like an open
circuit. During UPPER band operation CR5 is forward biased by 3.0 Vdc on the UPPER
line through R31 and acts as a short circuit to the oscillator frequency. This
places L3 in parallel with L2. The 12/L3 combination tunes with varactors CR7 -
CR14 during UPPER band operation. The VCO output power level is approximately 150
oW at the R25-T2 junction. The VCO is powered by 8.0 Vdc from adjustable regulator
Ul during transmit and is shut off during receive.

4-3.3.2 8 Vdc lator and XMIT/REC Switching. Refer to FO-7. The 8 Vdc
regulator consists of Ul and associated components. The regulator is powered by
15.0 Vdc from J4-3 and supplies the 8.0 Vdc to the VCO during transmit operation.
The output voltage during transmit is adjusted to 8.0 Vdc by R6. During transmit
operation, the XMIT voltage is approximately 4.0 Vdc (TP2 is approximately 0.6 Vdc),
Ql is on, Ql collector and Ul ON/OFF pin are 0.0 Vde. The low voltage at Ul ON/OFF
pin turns Ul on and regulated 8.0 Vdc is present at TPl. During receive operation,
the XMIT voltage is approximately -48.0 Vdc (isolated from Q1 by CR1l), Ql base is
0.0 Vdc, Q1 is off, Q1 collector is approximately 15.0 Vdc and Ul is off. Ul OUT
voltage is 0.0 Vdc which turns the VCO off during receive operation. Transistors Q2
through Q5 are the XMIT/REC switches. For transmit operation J5-H (KEY/AMP) input
is grounded, Q2 and Q4 are switched on and Q3 and Q5 are switched off. This causes
the XMIT voltage to be approximately 4.0 Vdc. Q2 collector is approximately 6.0
Vdc, however, the current drain to the filter module causes a voltage drop across
R8. Since Q3 is off, the REC voltage is approximately -48.0 Vdc. For receive
operation J5-H is open circuit, Q2 and Q4 are off, Q3 and Q5 are on and the XMIT
voltage becomes -48.0 Vdc and the REC voltage is approximately 4.0 Vdc.

4-3.3.3 RF Amplifiers. Refer to FO-7. The VCO output is coupled through C7, L6,
R25, T2, and Cl0 to the gate of Q8. The drain current and gain of Q8 are controlled
by the gate voltage from the ALC amplifier circuit U5 and associated components.

The dc drain current is initially adjusted for approximately 70 mA with no rf input
from the VCO. R35 and Cl2 provide negative feedback for improved stability and more
constant gain across the 30.000 to 88.000 MHz frequency range. The output of Q8 is
approximately 1.5 watts and is coupled through Cl19, matching transformer T3, C20 and
L1l to the gate of Q9. Transistor Q9 is initially adjusted for approximately 100 mA
(no signal drain current) and amplifies the rf signal to approximately 16 watts.

R40 and C25 provide negative feedback for Q9. The output of Q9 is coupled through
C26, L18 and matching transformer T4 to J1 RF OUTPUT.

4-3.3.4 Phase-locked-Loop. Refer to FO-7. The PLL consists of U6, U7, U8, U9,
Ql2, Q13 and associated components; and functions during transmit operation. The
purpose of the loop is to adjust the VCO frequency to the same frequency as the J2
REF INPUT (reference rf). Part of the VCO output is coupled through R26, R61 and
C38 to U6. Diodes CR26 and CR27 limit the signal amplitude applied to Ué6. U6
divides the VCO frequency by 20 and its output is coupled through R120 to U8. J2
REF RF input is attenuated by resistive pad R108 - R11ll, R11l4, and R1ll5 and is
coupled to U7 through R116, R118 and C51. CR28 and CR29 limit the amplitude of the
signal. U7 divides the reference rf frequency by 20 and its output is coupled to U8
through R121. The frequency of both inputs to U8 (U8-1, U8-3) can vary from a
minimum of 1.500 MHz (30.000 MHz/20) to 4.400 MHz (88.000 MHz/20). U8 compares the
input signals at pins 1 and 3 and generates error signals at pins 2 and 13. The
error signals are filtered by R122, R123 and C59 and connected to operational
amplifier U9. The output of U9 is a dc voltage which is modified by Q12 and Q13 to
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provide the tuning voltage for the VCO. This allows phase detector U8 and loop
amplifier U9 to operate in a more linear mode while Q12 and Q13 modify the resulting
error voltage to more closely match the VCO’'s varactor tune voltage requirements.
When the VCO output frequency is different from the reference rf input frequency, an
error voltage is generated causing the tune voltage to change until the VCO
frequency is the same as J2 REF INPUT. The VCO output has the same audio frequency
modulation (FM deviation) as the REF INPUT.

4-3.3.5 HI/LO Band Selector Circuit. Refer to FO-7. L34, C81, Ul0, Ql4 through
Ql7 and associated components determine if the VCO should operate in the LOWER
(30.000 to 51.000 MHz) or UPPER (50.000 to 88.000 MHz) band. J2 REF INPUT is
coupled through R112 to a frequency sensitive bridge L34, C81, R147 and R148. CR34
and CR35 rectify the bridge rf output and L34 is adjusted so that when the REF INPUT
frequency is above 50.500 MHz, the dc level from CR35 is more positive than the dc
level from CR34. This causes the output from UlO to go negative (approximately
-12.0 Vdc), switching Q14 and Q16 on, causing the UPPER voltage to go positive.
Since the voltage at Qlé collector is approximately 6.0 Vdc and the current drain
through R168 is approximately 300 mA, the UPPER voltage is approximately 3.0 Vdc.
Since UlO0 output is negative, Ql5 and Ql7 are off which causes the LOWER voltage to
become approximately -46.0 Vdc. When the REF INPUT frequency is lower than 50.5
MHz, Ul0 output is positive (approximately 13.0 Vde), Ql4 and Qlé6 are off which
causes the UPPER voltage to become approximately -46.0 Vdc. Q15 and Ql7 are on and
the LOWER voltage is approximately 3.0 Vdc due to the voltage drop across R169.
During initial alignment L34 is set for 50.500 MHz nominal band switching frequency.
However, during normal operation, the switching may occur from 50.200 to 50.800 MHz.
The band switching frequency also depends upon the harmonic content and the RF level
of the REF INPUT. When the handheld radio supplies the REF INPUT, the harmonic
content is 43 dB or more below the carrier and the RF level is 1.0 to 1.5 watts

typically..

4-3.3.6 Lock Detector. Refer to FO-7. The lock detector is comprised of
operational amplifier U4A and associated components. When the REF INPUT and the VCO
output are at the same frequency, U8-2 and U8-13 are both high (2.5 - 5.0 Vdc).
Diodes CR30 and CR31l are biased off and U4-1 is approximately -10.5 Vdc. TP8 LOCK
signal is approximately -8.3 Vdc, and has no effect on the ALC circuit. When the
REF INPUT and the VCO output are not at the same frequency, either U8-2 or U8-13 is
low (0.0 - 0.4 Vde) which causes U4-1 output to go high (approximately 13.0 Vdc).
This indicates an unlocked condition and causes the ALC circuit to shut down Q8.
U4-1 output also goes to U4B (lock switch), and Qll (fault circuit).

4-3.3.7 Lock Switch. Refer to FO-7. The lock switch consists of operatiomal
amplifier U4B and associated components. When the PLL is locked (the reference rf
and the VCO output are the same frequency), U4A output is low (approximately -10.5
Vdec). This switches U4B output high, (approximately 13.0 Vde). The output of U4B
goes through R71 to zener diode CR16 which regulates the voltage to approximately
8.2 Vdc. CR16 cathode voltage is divided by R4l - R49 to provide dc gate voltage
for Q9 rf amplifier. R47 is adjusted initially to set the dc drain current for Q9.
When the loop is locked, U4B output is high and the preset gate voltage for Q9 is
present. When the loop is not locked (i.e. due to a fault or during receive), U4A
output is high, U4B output is low, and Q9 gate voltage (TP5) is approximately 0.0
Vdc which keeps Q9 off. This circuitry prevents low level VCO free-rumning rf
output from being amplified by Q9 under some conditions, such as transmit mode with
no REF INPUT.
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4-3.3.8 5 Vdc Regulator. Refer to FO-7. Low drop-out regulator U2 and associated
components provide regulated 5.2 Vdc for U6 - U8. U2 operates on 6.5 Vdc from J4-1.
U2 output is divided by R59 and R60 to the reference input U2-3. This sets U2
output to 5.2 Vdc.

4-3.3.9 Automatic lLevel Contxol. Refer to FO-7. The output voltage of operational
amplifier US and associated components is applied to Q8 gate (TP4) to control the RF
gain of Q8. The ALC inputs are: the forward (FWD PWR) and reflected (REFL PWR)
voltages from the directional coupler (summed by R104 - R107), the output of the
lock detector, the output of the thermal circuit, the REC voltage, and a dc voltage
from "power adjust" potentiometer R100. These-input voltages are summed at the
input to US. U5 output provides the ALC voltage which keeps the rf output of the
module at approximately 16 watts at any operating frequency. The forward voltage
input from J3-7 is a measurement of the rf power delivered to the load. The
reflected input from J3-5 is normally a very low level if a 50 Ohm load is connected
to the filter module but increases if a high VSWR load is comnected (a load which is
not close to 50 ohms). Since the forward and reflected signals are summed by R104-
R107, a high VSWR load results in a higher voltage input to U5. U5 output then
decreases which lowers Q8 gate voltage which lowers Q8 gain thus protecting Q8 and
Q9 from possible damage. When the loop is not locked on frequency, the lock
detector output (TP8) is high (approximately 8.0 Vdc) which causes U5 output to go
low (approximately -0.6 Vdc). This keeps the gate voltage of Q8 turned off until
the loop is locked on frequency. When the input to U5 from the thermal circuit U3A
is high (approximately 13.0 Vdc), U5 output is partially reduced. This reduces Q8
gain thus protecting Q9 from possible damage due to excessive heat. The REC input
to U5 (from XMIT/REC Switch) goes to approximately 4.0 Vdec in receive which causes
U5 output to go low (-0.6 Vdc) which turns off Q8 gate voltage. During transmit
operation, the REC voltage is approximately -46.0 Vdc, which has no effect on U5
output.

4-3,3.10 Thermal Circuit. Refer to FO-7. Operational amplifier U3A and associated
components protect Q9 from possible damage due to excessive heat from component
failure or abnormal operating conditions. Resistors R51 and R52 are a voltage
divider to provide a reference voltage to U3A-3. R58 and R57 are a voltage divider
for U3A-2 input. During normal operation pin 2 input is more positiwve than pin 3,
U3A output is low (approximately -10.0 Vdc) and has no effect on the ALC circuit.
R57 is a thermistor which decreases resistance with increasing temperature and is
physically located near Q9. When a high temperature condition exists, R57
resistance drops until U3A-2 is less positive than pin 3. This causes U3A output to
go high (approximately 13.0 Vdc) and U5 output to drop lower, reducing Q8 gain which
lowers the rf signal into Q9 gate. Q9 then has lower rf output which reduces the
power dissipation and heat. R50 and CR15 provide hysteresis so Q9 temperature has
to drop before U3A output can go low again. ALC resistor value R94 is chosen so the
rf output lowers but does not go to zero for the high temperature condition. This
allows continued operation at a reduced power level. Typical operation is 15 watts
output for normal operation and 5 watts for high temperature conditions.

4-3.3.11 Fault Circuit., Refer to FO-7. The fault circuit consists of transistors
Q10, Qll, operational amplifier U3B, and associated components. Ql1 emitter
supplies current to a front panel POWER AMPL FAULT LED during XMIT fault conditiomns.
The fault LED is on when J5-H KEY/AMP line is low for transmit operation in the AMPL
mode and one or more of the following conditions are present; the lock detector
indicates the PLI. is unlocked, or the thermal circuit indicates excessive heat or
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the reflected power voltage indicates a high VSWR load. Operational amplifier U3B
is a voltage comparator with the reference voltage at U3B-6 set by resistors R83 and
R87. The REFL PWR voltage at J3-5 is input to U3B-5 to allow U3B output to toggle
high (approx. 13.0 Vdc) if the REFL PWR voltage exceeds the reference threshold
voltage. The positive fault signals from U4A (LOCK), U3A (TEMP), and U3B (VSWR) are
applied to Qll base to turn on the fault indicator any time Ql0 is turned off

(XMIT/AMPL mode only).

4-3.4 30 to 88 ilter Module., Refer to FO-8. The 30 to 88 MHz filter module
contains RF filters and switches, directional coupler and transmit/receive switch.

4-3.4.1 RF Filters and Switches. Refer to F0-8. The module contains two rf
filters. The HI band filter (50.000 to 88.000 MHz) comsists of L1 - L5, L10 - L13,

C8 - Cll, C42 and associated components. The LO band filter (30.000 to 51.000 MHz)
consists of L16 - L20, L22 - L25, Cl6, C21 - GC24 and associated components. The RF
INPUT (W1Pl) is switched to the appropriate filter by pin diodes which are driven
from the HI BAND (P3-1) and LO BAND (P3-3) control voltages. For LO band operation,
the LO BAND CONTROL voltage (P3-3) is approximately 4.0 Vdc and the HIGH BAND
CONTROL (P3-1) is approximately -48.0 Vdc. This turns on CR8 and CR10 which allows
the rf signal from W1Pl to go through the LO BAND filter. Also, CR4 and CR6 are
biased off and CR5 and CR7 are biased on to keep the impedances of the HI BAND
filter from affecting 1O BAND filter operation. For HI BAND operation, the LO BAND
CONTROL voltage (P3-3) is approximately -48.0 Vdc and the HI BAND CONTROL voltage
(P3-1) is approximately 4.0 Vdc. This turns CR4, CR6, CR9 and CR1ll on and CRS,
CR10, CR5 and CR7 off so the RF INPUT (W1Pl) goes through the HI BAND (50-88 MHz)
filter.

4-3.4.2 Directional Coupler. Refer to FO-8. The directional coupler comprises
transformers W3/L40 and W4/141 and associated components. The rf signal from the
filter goes through the primary of W3/L40 which samples the forward rf power going
to J2 (ANTENNA OUTPUT). Diode CR3 rectifies the rf and produces a DC voltage
proportional to the forward power. When filter module RF OUTPUT J2 is connected to
a low voltage standing wave ratio (VSWR) load (nominal 50 Ohms), the FWD PWR dc
voltage is proportional to the RF power out and the REFL PWR dc voltage is very low,
ideally zero. The secondary of W4/L41 samples the reflected RF power, and diode CR2
rectifies the RF to produce a DC voltage proportional to the reflected power. When
a rf load which is not 50 Ohms is connected to the module rf output, some of the rf
power is reflected and the REFL PWR dc output increases. Because the FWD PWR and
REFL PWR DC- voltages are summed into the ALC circuit of the AMPL module, a high VSWR
at the antenna output J2 reduces the rf power output from the AMPL module. This
protects the rf amplifiers from possible damage should an incorrect rf load be

connected to J2.

4-3.4.3 ansmit/Receive (T Switch. Refer to FO0-8. During transmit, the T/R
(Transmit/Receive) XMIT CONTROL P3-6 is approximately 4.0 Vdc and the T/R REC
CONTROL P3-8 is -48.0 Vdc. This biases pin diode CR18 ON which routes the rf
signal from W3/L40 to J2. CRl4 is also biased ON to connect the REF INPUT J1 from
the radio to REF OUTPUT W2P2. CR15 and CR17 are biased off and CR1l6é is biased on to
provide a rf short circuit to any rf which might be present at the CR15, CRl7
junction. This is necessary because when pin diodes CR15 and CR17 are biased off, a
small capacitance is still present which couples a very low level RF signal. The
CR16 short to ground eliminates this small signal from coupling between J1 REF INPUT
and J2 RF OUTPUT. During receive, the T/R REC CONTROL line is approximately 4.0 Vdc
and the T/R XMIT CONTROL line is approximately -48.0 Vdc. CR15 and CR17 are biased
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on to connect RF OUTPUT J2 to REF INPUT J1. The T/R XMIT CONTROL line reverse
biases CR14, CR16 and CR18. When the rf power amplifier is in the BYPASS mode, the
filter module T/R switch is set the same for both transmit and receive. The radio
transmit rf goes into REF INPUT J1, through CR15 and CR17 directly to the RF OUTPUT
J2 (antenna).

4-3.5 130 to 174 MHz Amplifier Module. Refer to FO-9. The 130 to 174 MHz

amplifier contains a voltage controlled oscillator (VCO), rf amplifiers, phase-
locked-loop (PLL) circuit, lock detector, lock switch, 12.0 Vdc and 5.0 Vdc
regulators, automatic level control (ALC), thermal and fault circuits.

4-3,5.1 YVoltage Controlled Oscillator. Refer to F0-9. The voltage controlled

oscillator (VCO) circuit consists of Q6, Q7, and associated components. The VCO is
a varactor tuned oscillator operating over the frequency ranges of 130.000 to
174.000 MHz for a tuning voltage of approximately -7.0 to -19.0 Vdc measured at TP9.
14 tunes with varactors CR7-CR12 to provide the tuning voltage which adjusts the VCO
operating frequency. Q7 is the oscillator transistor and Q6 is a buffer
amplifier/voltage regulator for Q7. The oscillator power level is approximately 150
mW at the R24 - R25 junction. The VCO is powered by 12.0 Vdc from adjustable
regulator Ul during transmit and is shut off in RCV mode.

4-3.5.2 2 vd lator and EC Switches. Refer to F0-9. The 12 Vdc
regulator consists of Ul and associated components. The 12.0 regulator is powered
by 15.0 Vdc from J4-3 and supplies 12.0 Vdc to the VCO during transmit operation.
The output voltage during transmit is adjusted to 12.0 Vdc by potentiometer R6.
During transmit operation the XMIT voltage is high (approximately 4.0 Vde, TP2 is
0.6 Vdc), Ql is on, Ql collector and Ul ON/OFF pin are approximately 0.0 Vdc. The
low voltage at Ul ON/OFF pin turns Ul on and regulated 12.0 Vdc is present at Ul
output pin and TPl. During receive operation, the XMIT voltage is approximately
-48.0 Vdc (isolated from Ql by CR1l), Ql base is 0.0 Vdc, Ql is off, Ql collector is
at approximately 15.0 Vdc and Ul is off. Ul OUT voltage is 0.0 Vdc which turns the
VCO off during RCV operation. Transistors Q2 through Q5 are the XMIT/REC switches.
For transmit operation J5-H (KEY/AMP) input is grounded, Q2 and Q4 are switched on
and Q3 and Q5 are switched off. This causes the XMIT voltage to be approximately
4.0 Vde. Q2 collector is approximately 6.0 Vde, however the current drain to the
filter module causes a voltage drop across R8. Since Q3 is off, the REC voltage is
approximately -48.0 Vdc. For receive operation J5-H is open circuit, Q2 and Q4 are
off, and Q3 and Q5 are on. The XMIT voltage becomes -48 Vdc and the REC voltage is
approximately 4.0 Vdc.

4-3.5.3 RF Amplifiers. Refer to F0-9. The VCO output is coupled through Tl, R24,
Cl0 and R151 to the gate of Q8. The drain current and gain of Q8 are controlled by
the gate voltage from the ALC amplifier circuit U5 and associated components. The
dc drain current is initially adjusted for approximately 70 mA with no rf input from
the VCO. R35 and Cl2 provide negative feedback for improved stability and more
constant gain across the frequency range. The output of Q8 is approximately 1.5
watts and is coupled through matching network T3, L12, and L13 to the gate of Q9.
Transistor Q9 is initially adjusted for approximately 100 mA (no signal drain
current) and amplifies the rf signal to approximately 16 watts. R40, €25, and R150
provide negative feedback for Q9. The rf output of Q9 is coupled through C26, 118
and matching transformer T4 to J1 RF OUTPUT.

4-3.5.4 Phase-Locked-Toop. Refer to F0-9. The PLL circuit consists of U6 - U9,
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Q12, Ql3 and associated components, and functions during transmit operation. The
purpose of the loop is to adjust the VCO frequency to the same frequency as the J2
REF INPUT (reference rf). Part of the VCO output is coupled through R26, R6l, and
C38 to U6. Diodes CR26 and CR27 limit the signal amplitude going to U6. U6 divides
the VCO frequency by 40 and its output is coupled through R120 to U8. The REF INPUT
J2 is attenuated by resistive pad R108 - R110, R112, R114 and R115 and coupled to U7
through R116, R118 and C51. CR28 and CR29 limit the amplitude of the signal. U7
divides the REF INPUT frequency by 40 and its output is coupled to U8 through R121.
The frequency of both inputs to U8 (U8-1, U8-3) can vary from a minimum of 3.25 MHz
(130.000 MHz/40) to 4.35 MHz (174.000 MHz/40). U8 compares the input signals at
Pins 1 and 3 and generates error signals at pins 2 and 13. The error signals are
filtered by R122, R123 and C59 and connected to operational amplifier U9. The
output of U9 is a dc voltage which is modified by Ql2 and Ql3 to provide the tuning
voltage for the VCO. This allows phase detector U8 and loop filter U9 to operate in
a more linear mode while Q12 and Ql3 modify the resulting error voltage to more
closely match the VCO's varactor tune voltage requirements. When the VCO output
frequency is different from the REF INPUT J2 frequency, an error voltage is
generated causing the tune voltage to change until the VCO frequency is the same as
the REF INPUT. The VGO output has the same audio frequency modulation (FM
deviation) as the REF INPUT.

4-3.5.5 Llock Detector. Refer to F0-9. The lock detector is comprised of
operational amplifier U4A and associated components. When the REF INPUT and the VCO
output are at the same frequency, U8-2 and U8-13 are high (2.5 - 5.0 Vdc). Diodes
CR30 and CR31 are biased off and U4-1 is approximately -10.5 Vdc. TP8 LOCK signal
is approximately -8.3 Vdc and has no effect on the ALC circuit. When the REF INPUT
and the VCO output are not at the same frequency, either U8-2 or U8-13 is low (0.0 -
0.4 Vdc) which causes U4A-1 output high (approximately 13.0 Vdec). This indicates an
unlocked condition and causes the ALC circuit to shut down Q8. U4A output also goes
to U4B (lock switch) and Qll (fault circuit).

4-3.5.6 Lock Switch. Refer to FO0-9. The lock switch consists of operational
amplifier U4B and associated components. When the PLL is locked (the REF INPUT and
the VCO output are the same frequency), U4A output is low (approximately -10.5 Vdec).
This switches U4B output high (approximately 13.0 Vdc). The output of U4B goes
through R71 to zener diode CR16 which regulates the voltage to approximately 8.2
Vde. CR16 cathode voltage is divided by R4l - R49 to provide the dc gate voltage
for Q9 rf amplifier (TP5). R47 is adjusted initially to set the dec drain current
for Q9. When the loop is not locked, U4B output is high and the preset gate voltage
for Q9 is present. When the loop is not locked (i.e. due to some problem or during
receive operation), U4A output is high, U4B output is low, and Q9 gate voltage (TP5)
is approximately 0.0 Vdc which keeps Q9 off. This circuitry prevents low level VCO
free-running rf output from being amplified by Q2 under some conditions, such as
transmit mode with no REF INPUT.

4-3,5.7 5 Vdc Regulator. Refer to FO-9. Low drop-out regulator U2 and associated
components provide regulated 5.2 Vdc for U6 - U8. U2 operates from the 6.5 Vdc via
J4-1. U2-2 output is divided by R59 and R60 to the reference input

U2-3. This sets U2-2 output at 5.2 Vdc.

4-3.5.8 Automatic Level Control Circuit. Refer to FO-9. The output voltage of
operational amplifier US and associated components is applied to Q8 gate (TP4) to
control the rf gain. The ALC inputs are: the forward (FWD PWR) and reflected (REFL
PWR) voltages from the directional coupler (summed by R104 - R107), the output of
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the lock detector, the output of the thermal circuit, the REC voltage, and a dc
voltage from "power adjust" potentiometer R100. The voltages are summed at the
input to U5. U5 output provides the ALC voltage which keeps the rf output of the
module at approximately 16 watts at any operating frequency. The forward voltage
input from J3-7 is a measurement of the rf power delivered to the load. The
reflected input from J3-5 is normally a very low level if a 50 Ohm load is connected
to the filter module but increases if a high VSWR load is connected (a load which is
not close to 50 ohms). Since the forward and reflected signals are summed by R104
R107, a high VSWR load results in a higher voltage input to U5. U5 output then
decreases which lowers Q8 gate voltage which lowers Q8 gain thus protecting Q8 and
Q9 from possible damage. When the loop is not locked on frequency, the lock
detector output (TP8) is high (approximately 8.0 Vdc) which causes U5 output to go
low (approximately -0.6 Vdc). This keeps the gate voltage of Q8 turned off until
the loop is locked on frequency. When the input to U5 from the thermal circuit U3A
is high (approximately 13.0 Vde), U5 output is partially reduced. This reduces Q8
gain thus protecting Q9 from possible damage due to excessive heat. The REC input
to U5 (from XMIT/REC switch) goes to approximately 4.0 Vdc in receive which causes
U5 output to go low (-0.6 Vdc) which turns off Q8 gate voltage. During transmit
operation the REC voltage is approximately -46.0 Vdc, having no effect on U5 ocutput.

4-3.5.9 Thermal Circuit. Refer to F0-9. Operational amplifier U3A and associated
components protect Q9 from possible damage due to excessive heat from component
failure or abnormal operating conditions. Resistors R51 and R52 are a voltage
divider to provide a reference voltage to U3A-3. RS58 and R57 are a voltage divider
for U3A-2 input. During normal operation pin 2 input is more positive than pin 3,
U3A output is low (approximately -10.0 Vde) and has no effect on the ALC circuit.
R57 is a thermistor which decreases resistance with increasing temperature and is
physically located near Q9. When high temperature condition exists, R57 resistance
drops until U3A-2 is less positive than pin 3. This causes U3A output to go high
(approximately 13.0 Vdc) and U5 output to go lower, reducing Q8 gain which lowers
the rf signal into Q9 gate. Q9 then has lower rf output which reduces the power
dissipation and heat. RS50 and CR15 provide hysteresis so Q9 temperature has to drop
before U3A output can go low again. ALC resistor wvalue R94 is chosen so the rf
output lowers but does not go to zero for the high temperature condition. This
allows continued operation at a reduced power level. Typical operatiomn is 15 watts
output for normal operation and 5 watts for high temperature conditions.

4-3,5.10 Fault Circuit. Refer to F0-9. The fault circuit consists of transistors
Q10, Ql1, operational amplifier U3B, and associated components. Ql1l emitter
supplies current to a front panel POWER AMPL FAULT LED during XMIT fault conditions.
The fault LED is on when J5-H KEY/AMP line is low for transmit operation in the AMPL
mode and one or more of the following conditions are present; the lock detector
indicates the PLL is unlocked, or the thermal circuit indicates excessive heat or
the reflected power voltage indicates a high VSWR load. Operational amplifier U3B
is a voltage comparator with the reference voltage at U3B-6 set by resistors R83 and
R87. The REFL PWR voltage at J3-5 is input to U3B-5 to allow U3B output to toggle
high (approx. 13.0 Vdc) if the REFL PWR voltage exceeds the reference threshold
voltage. The positive fault signals from U4A (LOCK), U3A (TEMP), and U3B (VSWR) are
applied to Qll base to turn on the fault indicator any time Ql0 is turned off
(XMIT/AMPL mode only).

4-3.6 130 to 174 MHz Filter Module. Refer to FO-10. The 130 to 174 MHz filter
contains a rf filter, directional coupler and a transmit/receive switch.
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4-3.6.1 RF Filter., Refer to FO-10. The module contains one rf filter consisting
of L1 - L5, L10 - L13, C8 - Cll for frequencies 130.000 to 174.000 MH=z.

4-3.6.2 Directional Coupler. Refer to F0-10. Transformers W3/L40 and W4/L41 and
associated components comprise the directional coupler circuit. The rf signal from
the filter goes through the primary of W3/L40 which samples the forward rf power
going to J2 (ANTENNA OUTPUT). Diode CR3 rectifies the rf and produces a DC voltage
proportional to the forward power. When filter module RF OUTPUT J2 is connected to
a low voltage standing wave ratio (VSWR) load (nominal 50 Ohms), the FWD PWR dc
voltage is proportional to the RF power out and the REFL PWR dc voltage is very low,
ideally zero. The secondary of W4/L4l samples the reflected RF power, and diode CR2
rectifies the RF to produce a DC voltage proportional to the reflected power. When
a rf load which is not 50 Ohms is connected to the module rf output, some of the rf
power is reflected and the REFL PWR dc output increases. Because the FWD PWR and
REFL PWR DC voltages are summed into the ALC circuit of the AMPL module, a high VSWR
at the antenna output J2 reduces the rf power output from the AMPL module. This
protects the rf amplifiers from possible damage should an incorrect rf load be

connected to J2.

4-3.6.3 Transmit/Receive (T/R) Switch. Refer to F0-10. During transmit, the T/R

(Transmit/Receive) XMIT CONTROL P3-6 is approximately 4.0 Vdc and the T/R REC
CONTROL P3-8 is -48.0 Vdc. This biases pin diode CR18 on which connects the rf
signal from W3L40 to J2. CRl4 is also biased ON to comnect the REF INPUT J1 from
the radio to REF OUTPUT W2P2. CR15 and CRl7 are biased off and CR16 is biased on to
provide a rf short circuit to any rf which might be present at the CR15, CR1l7
junction. This is necessary because when pin diodes CR15 and CR17 are biased off, a
small capacitance is still present which couples a very low level of RF signal. The
CR16 short to ground eliminates this small signal from coupling between J1 REF INPUT
and J2 RF OUTPUT. During receive, the T/R REC GONTROL line is approximately 4.0 Vdc
and the T/R XMIT CONTROL line is approximately -48.0 Vde. CR15 and CR17 are biased
on to connect RF OUTPUT J2 to REF INPUT J1. The T/R XMIT CONTROL line reverse
biases CR14, CR16 and CR18. When the rf power amplifier is in the BYPASS mode, the
T/R switch filter module is set the same for both transmit and receive. The radio
transmit rf goes into REF INPUT J1, through CR15 and CR17 directly to the RF QOUTPUT

J2 (antenna).

4-4 PS/A THEORY OF OPERATION.

The Power Supply/Audio (PS/A) assembly contains the chassis assembly and a
power supply/audio module.

4-4.1 Chassis Assembly. Refer to FO-11. The chassis assembly contains the housing
for the power supply/audio module, a terminal board (TBl), rf interface cable (W2)
and dec wiring harnesses. Vehicular operating power of 10.0 - 32.0 Vdc is applied to
chassis assembly PWR connector J6. The input voltage is then routed to the power
supply/audio module assembly via POWER ON/OFF switch/circuit breaker CBl. With the
POWER ON/OFF switch in the ON position, the power supply/audio module supplies 26.5
Vdc to the PA, suppliés 15.0 Vdc to the RT and lights DS1 PWR ON lamp. The chassis
assembly routes 26.5 Vdc to the battery charger assembly via a battery charger

circuit on TBl.
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4-4.1.1 DC/CTRI, Interface. Refer to FO-11. Remote voltage sense lines (J4-E,J) and
DC PWR lines (J4-C,D) from the PA are routed to the power supply/audio module.
Terminal board (TBl) Ul and Q2 establishes a 125 millisecond XMIT delay whenever Jl-
C is grounded (via external audio accessory i.e. handset). This keeps the PA keyed
125 milliseconds longer (end of message delay) when J1-C is not grounded (release
PTIT) to ensure compatibility with COMSEC equipment. DS2 XMIT lamp lights whenever
Q2 is turned on to indicate that the PS/A assembly has been keyed via external audio
accessory. Receive audio (J1-B), KEY control (J1-C), microphone audio (J1-D), and
the external data line (J1-F) are routed to/from the external microphone/headset
connector J1 to/from the RT (via Pl).

4-4.1.2 RF Interface. Refer to FO-11. RF interface cable W2 routes the
transmit/receive rf to/from the RT (via P2) to/from the PA (via J2) or to/from the
external antenna. Resistor Rl (integral to W2J2 connector) provides a dc path to
ground for a 50 ohm antenna load sensing requirement in the Low Band RT.

4-4.1.3 CHGR Control. FO0-11. CHGR indicator DS3 is lit bright or dim depending on
the condition of the rechargeable battery. The CHGR indicator is not lit when the
battery or charger assembly is defective or when a nonrechargeable battery is
installed on the RT. Zener diode CR1 reverse biases if the RT battery voltage drops
below approximately 11.0 Vdc or there is a short in the charger assembly. Ql is
then enabled turning DS3 CHGR lamp off indicating a fault. Normal charge current of
approximately 30 mA is set by R6 and R7 for battery voltage between 14.0 and 16.0
Vdc. The charge current is limited to approximately 90 mA for short circuit
conditions. DS3 is lit any time normal charge current is drawn through R7.

4-4.1.4 Audio Interface. Refer to FO-11. Amplified audio (J4-E,F) from the power
supply/audio assembly is routed to a remote eight ohm speaker via chassis connector
J5 (SPKR). Receive audio from the RT is routed from P1-B through VA front panel
volume control (R3) to power supply/audio module. R3 is used to control the audio
output from the remote speaker by adjusting the input level to the PS/A module from
the RT.

4-4.2 Power Supply/Audio Assembly. Refer to F0-12. The power supply/audio module
provides the RT power source (RT POWER), battery charger power (BATT CHGR), and RF
amplifier power source (RFA PWR). The module also contains the remote speaker
audio amplifier for receive af. The power supply section contains two overvoltage,
two overcurrent, and one reverse polarity protection circuit.

4-4.2.1 Power Supply. Refer to F0-12. Vehicle power via J4-H, I and G is applied
to step-up/step-down regulator PS1. FL7, L7 and Cl7 filter the input power. CRS8
provides input reverse polarity protection for PS1. CR6 and CR7 provide overvoltage
protection for PS1. 1If the input voltage exceeds approximately 36.5 Vdc, zener
diode CR6 breaks down and CR5 conducts. This causes CR7 to break down and trigger
programmable unijunction transistor (PUT) Q4. Q4 triggers SCR Q3 which crowbars the
input to PS1 by shorting PS1-4 and PS1-5 to ground. The SCR crowbar remains tripped
(PS1 input shorted) until external power is removed from input pins J4-G, H and I.
CR7 breaks down and CR4 conducts if PS1-10 and 11 output exceeds approximately 30.5
Vde. Q4 is then triggered and the above crowbar sequence occurs. PSl is a step-
up/step-down regulator with a fixed output on pins 10 and 11 of 26.5 Vde. The 26.5
Vde fixed output drives the input of 15.0 Vdc linear regulator Ul. CR2 increases the
regulator output to 15.5 Vdc. Ul output powers the RT through steering diode CR3
and provides B+ to audio amplifier U2. R5 and R18 are current sensing resistors for
the 15.0 and 26.5 Vdc outputs respectively. Ql (26.5 Vde) or Q6 (15.0 Vdc) conducts
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whenever a high current condition exists (approximately 0.5 amp for Q6 and 4.0 amp
for Ql). With either Ql or Q6 conducting, Q2 is turned on and applies a trigger
signal to turn on tramsistor Q5. This turnms on SCR Q4 which trips Q3 and the above
crowbar sequence occurs. Polymer fuses R3 and R4 protect the remote voltage sense
lines by preventing load current from flowing out of PS1 through the sense lines in
the event of PA power cable damage or any time the load current lines are opened
without opening the sense lines. The fuses, which undergo a large and abrupt change
in resistance when an overcurrent condition exists, have a positive temperature
coefficient. When the high current condition is repaired (normal current flow), the
device resets allowing normal operation. If the PA load voltage drops below 26.5
Vdc, PS1 internally senses (via R3 and R4) the drop and increases the output voltage
(pins 10 and 11) to maintain a constant 26.5 Vdc at the load. If the PA load
voltage increases above 26.5 Vde, PSl output voltage decreases accordingly.

4-4.2.2 Audio Amplifier. Refer to FO-12. Receive audio is input on J4-D, filtered
by FL5 and L5 and applied to audio amplifier U2. 150 Hz notch filter R6 - R8 and C3
- C6 attenuates the 150 Hz squelch tone present on the incoming audio signal by 30
dB minimum. This prevents a low hum from being heard in the remote speaker. R9 and
R10 pad the input to U2 approximately 40 dB to prevent feedback. R11l and R1l2 set
the voltage gain for U2 to approximately 100. The amplified output is filtered
(C11l, 14 and FL4) before being routed to the remote speaker. The maximum unclipped
audio output at J4-F is rated at 2 watts minimum into an 8 ohm load.
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CHAPTER 5
MAINTENANCE

Part I. RECEIVER-TRANSMITTER MAINTENANCE

5-1 RT MATNTENANCE

Upon receipt of the suspected faulty RT, visually inspect all connectors,
switches and knobs for physical damage. The following procedures describe the
sequence of events necessary for repairing the RT. If it is unknown what frequency
band the RT is configured for low band (30.000 to 88.000 MHz) or high band (130.000
to 174.000 MHz) refer to TO 31R2-4-810-1 for instructions.

a. Perform RT minimum performance test (table 5-1 for low band or 5-2 for
high band). If a fault is encountered perform the steps following the
failed step as directed.

b. Perform alignment (tables 5-3 through 5-5) or fault isolation (tables 5-6
through 5-8) as directed.

c. After all aligmments, repairs, and assembly has been completed the RT
minimum performance test must be run again for confidence.

NOTE
The TRANSMIT Switch on the Audio/Power Test Adapter should always
be placed in the MOMENTARY TX position ONLY unless otherwise
specified.

NOTE

Should a specific locale result in degraded frequencies due to
noise, alternate test frequencies may be used unless otherwise
specified. Deviations shall not exceed +2.5 MHz from the nominal
frequency except for the Low Band RT presets assigned to channels
3 and 4. Channel 3 shall not be assigned any frequency higher
than 50.9875 MHz. Chammel 4 shall not be assigned any frequency
lower than 51.000 MH=z.

5-2 RT MINTMUM PERFORMANCE TEST.

The following tables contain the low band RT and high band RT minimum
performance tests. The minimum performance test performs two functions. First it
insures that the RT is fully operational. Second, should a minimum performance step
fail, the module fault isolation steps follow the failed minimum performance step.

To perform the minimum performance test run all the numeric steps (ie. 1., 2.,
3., 4. ...). I1f a minimum performance step fails, run the corresponding module

fault isolation steps (ie. &4a.. 4b., 4c., etc.) to determine which module is faulty.
Note, for all minimum performance tests, the following conditions apply unless

otherwise specified:
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a. All continuity tests (resistance) shall be taken with BOTH modules
installed and power removed.

b. All voltage tests shall be taken with both modules installed and power
applied (referenced to the chassis ground for each module).

5-2.1 Low Band RT Minimum Performance Test.

Table 5-1 checks operation of the low

band RT. This test should be performed on any suspected faulty low band RT. The RT
is serviceable if every required indication is achieved.

Table 5-1. RT Low Band Minimum Performance Test

Required
Step Procedure indication
1. | Connect test equipment (fig. 5-1) and set switches as
follows;
Test Adapter  TRANSMIT - OFF
SPEAKER - ON
NORM/+20 - NORM
POWER ON/OFF - OFF
RT CHAN -1
ANT - 50
OFF/VOL - midrange
$ CAUTION $
The input powef supply must be current limited to
400 mAdc or damage to RT may result.
2. | Adjust power supply to 14.5 Vdc and current limit to
400 mAdc.
3. | Set test adapter POWER ON/OFF switch to ON.
4. | Load the following RT presets. Hold the INCR switch down
to check each digit on the LCD for proper incremental
steps while loading.
CHAN Frequenc Mz
1 30.000 Dgt 1=3 to 8
2 40.0125 Dgt 2=0 to 9
3 50.975 Dgt 3=0 to 9
4 51.0375 Dgt 4/5=00 to
5 61.050 88
6 70.0625
7 80.025
8 87.9875

5-2

4a. Measure from J3-1 to GND while pressing INCR for
Continuity. With INCR released reading should be 90.1k
ohms minimum. If either reading is incorrect a fault
is indicated in the Frame/Panel.
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Table 5-1.

Procedure

RT Low Band Minimum Performance Test - CONT
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Required
indication

4b.

4e.

44d.

4e,

4f.

4g.

4h.

4k.

41.

4m.

. Measure from J3-8 to

Measure from J3-2 to GND while pressing SET for
Continuity. With SET released reading should be 90.1k
ohms minimum. If either reading is incorrect a fault
is indicated in the Frame/Panel.

with CHAN 6
is indicated

Measure from J3-4 to
selected. 1If reading
in the Frame/Panel.

J3-5 for continuity
is incorrect a fault

with CHAN 7
is indicated

J3-3 for continuity
is incorrect a fault

Measure from J3-4 to
selected. If reading
in the Frame/Panel,

with CHAN 8
is indicated

J3-7 for continuity
is incorrect a fault

Measure from J3-4 to
selected. If reading
in the Frame/Panel.

with CHAN 9
is indicated

J3-9 for continuity
is incorrect a fault

Measure from J3-4 to
selected. If reading
in the Frame/Panel.

Measure from J3-4 to J3-11 for continuity with CHAN 10
selected. 1If reading is incorrect a fault is indicated
in the Frame/Panel.

Measure from J3-6 to GND for a 4.0 Vp-p Serial Data
Stream. If reading is incorrect a fault is indicated
in the Synth/AF. :

Measure from J3-8 to J3-11 for continuity with CHAN 1
selected. If reading is incorrect a fault is indicated
in the Frame/Panel.

with CHAN 2
is indicated

J3-9 for continuity
selected. 1If reading is incorrect a fault

in the Frame/Panel.

with CHAN 3
is indicated

J3-7 for continuity
is incorrect a fault

Measure from J3-8 to
selected. 1If reading
in the Frame/Panel.

with CHAN 4
is indicated

J3-3 for continuity
is incorrect a fault

Measure from J3-8 to
selected. If reading
in the Frame/Panel.

with CHAN 5
is indicated

J3-5 for continuity
is incorrect a fault

Measure from J3-8 to
selected. If reading
in the Frame/Panel.
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Table 5-1. RT Low Band Minimum Performance Test - CONT

Required
Step Procedure indication
4n. Measure from J3-10 to GND for a 4.0 Vp-p Serial Data
Stream. If reading is incorrect a fault is indicated
in the Synth/AF.
4o. Measure from J3-12 to GND for 5.0 Vde. If reading is
incorrect a fault is indicated in the Synth/AF.
5. | Rotate CHAN switch from 1 through 8 FREQ display
while observing FREQ display. indicates:
Ch-1 30000
CH-2 40012
CH-3 50975
CH-4 51038
CH-5 61050
CH-6 70062
CH-7 80025
CH-8 87988

5-4

5a.

5b.

5c.

5d.

S5e.

Sf.

S5g.

Measure from J3-4 to J3-5 for continuity with CHAN 6
selected. If reading is incorrect a fault is indicated
in the Frame/Panel.

Measure from J3-4 to J3-3 for continuity with CHAN 7
selected. If reading is incorrect a fault is indicated
in the Frame/Panel.

Measure from J3-4 to J3-7 for continuity with CHAN 8
selected. If reading is incorrect a fault is indicated
in the Frame/Panel.

Measure from J3-4 to J3-9 for continuity with CHAN 9
selected. If reading is incorrect a fault is indicated
in the Frame/Panel.

Measure from J3-4 to J3-11 for continuity with CHAN 10
selected. If reading is incorrect a fault is indicated
in the Frame/Panel.

Measure from J3-6 to GND for a 4.0 Vp-p Serial Data
Stream. If reading is incorrect a fault is indicated
in the Synth/AF.

Measure from J3-8 to J3-11 for continuity with CHAN 1
selected. If reading is incorrect a fault is indicated
in the Frame/Panel.
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Table 5-1. RT Low Band Minimum Performance Test - CONT

Required
Step Procedure indication
S5h. Measure from J3-8 to J3-9 for continuity with CHAN 2
selected. If reading is incorrect a fault is indicated
in the Frame/Panel.
5i. Measure from J3-8 to J3-7 for continuity with CHAN 3
selected., If reading is incorrect a fault is indicated
in the Frame/Panel.
5j. Measure from J3-8 to J3-3 for continuity with CHAN 4
selected. If reading is incorrect a fault is indicated
in the Frame/Panel.
5k. Measure from J3-8 to J3-5 for continuity with CHAN 5
selected. 1If reading is incorrect a fault is indicated
in the Frame/Panel.
51. Measure from J3-10 to GND for a 4.0 Vp-p Serial Data
Stream. If reading is incorrect a fault is indicated
in the Synth/AF.
Sm. Measure from J3-12 to GND for 5.0 Vdc. If reading is
incorrect a fault is indicated in the Synth/AF.
ANTENNA WARNING TONE
6. | Disconnect rf cable from RT ANT Warning tone
connector. (1000 Hz
at 2 second
intervals) is
present. Tone
is clear with
no background
noise present
in SPKR/MIC.
6a. With ANT 50 selected, measure from J3-13 to GND for a
nomentary deflection, then 93.2k ohms min.
6b. With ANT A selected, measure from J3-13 to J3-11 for
3.0k ohms. If reading is incorrect a fault is
indicated in the Frame/Panel.
6c. With ANT B selected, measure from J3-13 to J3-9 for
3.0k ohms. If reading is incorrect a fault is
indicated in the Frame/Panel.
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Table 5-1. RT Low Band Minimum Performance Test - CONT

Required
Step Procedure indication
6d. With ANT C selected, measure from J3-13 to J3-7 for
3.0k ohms. If reading is incorrect a fault is
indicated in the Frame/Panel.
6e. With ANT D selected, measure from J3-13 to J3-5 for
3.0k ohms. If reading is incorrect a fault is
indicated in the Frame/Panel.
6f. With ANT E selected, measure from J3-13 to J3-3 for
3.0k ohms. If reading 1is incorrect a fault is
indicated in the Frame/Panel.
6g. Measure from J3-16 to ANT for 10k ohms. If reading is
incorrect a fault is indicated in the Frame/Panel.
6h. Measure from J3-16 to GND for a momentary deflection,
then 179.5k ohms min. If reading is incorrect a fault
is indicated in the Frame/Panel.
6i. Measure from J2-24 to GND. Resistance should wvary
smoothly from 47k ohms to 4 ohms while rotating the VOL
control from full CCW to full CW. If reading is
incorrect a fault is indicated in the Frame/Panel.
6j. Measure from J2-25 to GND for 17 to 27 ohms. If
reading is incorrect a fault is indicated in the
Frame/Panel. .
6k. Measure from J2-26 to GND for 71.7k ohms with VOL
‘control set at full CCW. If reading is incorrect a
fault is indicated in the Frame/Panel.
7. | Set CHAN and ANT switches to the following positions; Warning tone

5-6

ANT CHAN

7a.

Mmoo Ow)
AU WM

Measure from J3-4 to J3-5 for continuity with CHAN 6
selected. If reading is incorrect a fault is indicated
in the Frame/Panel.

is absent only
during matched
ANT and CHAN .
positions.
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Procedure

RT Low Band Minimum Performance Test - CONT

TO 31R2-4-810-3

Required
indication

7b.

7c.

7d.

7e.

7.

7g.

7h.

7k.

71.

7m.

Measure from J3-4 to
selected. If reading
in the Frame/Panel.

Measure from J3-4 to
selected. If reading
in the Frame/Panel.

Measure from J3-4 to
selected. If reading
in the Frame/Panel.

J3-3 for continuity
is incorrect a fault

J3-7 for continuity
is incorrect a fault

J3-9 for continuity
is incorrect a fault

with CHAN 7
is indicated

with CHAN 8
is indicated

with CHAN 9
is indicated

Measure from J3-4 to J3-11 for continuity with CHAN 10

selected.
in the Frame/Panel.

Measure from J3-8 to
selected. If reading
in the Frame/Panel.

Measure from J3-8 to
selected. If reading
in the Frame/Panel.

Measure from J3-8 to
selected. If reading
in the Frame/Panel.

. Measure from J3-8 to

selected. If reading
in the Frame/Panel.

. Measure from J3-8 to

selected. If reading
in the Frame/Panel.

With ANT 50 selected,
momentary deflection,

With ANT A selected,
3.0k ohms.

If reading is incorrect a fault is indicated

J3-11 for continuity with CHAN 1

is incorrect a fault

J3-9 for continuity
is incorrect a fault

J3-7 for continuity
is incorrect a fault

J3-3 for continuity
is incorrect a fault

J3-5 for continuity
is incorrect a fault

is indicated

with CHAN 2
is indicated

with CHAN 3
is indicated

with CHAN 4
is indicated

with CHAN 5
is indicated

measure from J3-13 to GND for a

then 93.2k ohms min.

measure from J3-13 to J3-11 for

indicated in the Frame/Panel.

With ANT B selected,
3.0k ohms.

measure from J3-13

indicated in the Frame/Panel.

If reading is incorrect a fault is

to J3-9 for

If reading is 1incorrect a fault is
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Table 5-1. RT Low Band Minimum Performance Test - CONT

Required
Step Procedure indication
7n. With ANT C selected, measure from J3-13 to J3-7 for
3.0k ohms. If reading is incorrect a fault is
indicated in the Frame/Panel.
70. With ANT D selected, measure from J3-13 to J3-5 for
3.0k ohms. If reading is incorrect a fault is
indicated in the Frame/Panel.
7p. With ANT E selected, measure from J3-13 to J3-3 for
3.0k ohms. If reading is incorrect a fault is
indicated in the Frame/Panel.
7q. Measure from J3-16 to ANT for 10k ohms. If reading is
incorrect a fault is indicated in the Frame/Panel.
7r. Measure from J3-16 to GND for a momentary deflection,
then 179.5k ohms min. If reading is incorrect a fault
is indicated in the Frame/Panel.
SQUELCH DISAB
8. | Press SQ DSBL switch. FREQ display

5-8

8a. Measure from J2-23 to GND with SQ DSBL pressed for
continuity. Release SQ DSBL switch. Minimum
resistance is 243k ohms. If either reading is

incorrect a fault is indicated in the Frame/Panel.

8b. Measure from J2-24 to GND. Resistance should vary
smoothly from 47k ohms to 4 ohms while rotating the VOL
control from full CCW to full CW.If reading is
incorrect a fault is indicated in the Frame/Panel.

8c. Measure from J2-25 to GND for 10 ohms maximum. If
reading is incorrect a fault is indicated in the
Frame/Panel.

8d. Measure from J2-26 to GND for 71.7k ohms with VOL
control set at full CCW. If reading is incorrect a
fault is indicated in the Frame/Panel.

indicates LO
and noise is
heard in
SPKR/MIC.
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Table 5-1. RT Low Band Minimum Performance Test - CONT

Required
Step Procedure indication
BATTERY W, NG _TONE
9. | Connect rf cable to ANT connector and set ANT switch to Low battery
50. Reduce input power supply voltage to 10.0 Vdec. warning tone

(four 400 Hz
beeps at 6 sec
intervals) pre-
sent in
SPKR/MIC.

Tone 1is clear
with no back-
ground noise
present in

SPKR/MIC.
9a. A fault 1s indicated in the Synth/AF module. Fault
isolate module IAW Table 5-6.
10. | Increase power supply voltage to 11.75 Vdc. Warning tone
continues.
11. | Set OFF/VOL control OFF, then rotate to midrange. Warning tone
absent.
1la. A fault is indicated in the Synth/AF module. Fault
isolate module TAW Table 5-6.
12. | Reset power supply voltage to 14.5 Vdc.
TRANSMIT POWER OUTPUT AND STABILITY
§ CAUTION
Do not key RT for extended periods of time for the
following tests or damage to RT may result.
13. | Set test adapter TRANSMIT switch to TX and measure power 1.0 watt
output and transmit current for CHAN 1, 2, 3, 4, 6 and 8. minimum.

Ammeter indi-
cates less than
370 mAdc.

13a. If XMIR RF adjustment has been performed IAW Table 5-
4 proceed to step 1l3c, otherwise perform step 13b..

13b. Perform XMIR RF adjustment in accordance with Table
5-4 and rerun Minimum Performance Test.
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Step

Table 5-1. RT Low Band_Minimum Performance Test - CONT

Procedure

Required
indication

14.

5-10

13c.

134.

13e.

13£.

13g.

13h.

131.

13j.

13k.

Measure J2-4 to GND for a minimum of 12 Vp-p pulsed
DC in the standby mode. The signal should be at a
210 msec repeat rate. If reading is incorrect a
fault is indicated in the Synth/AF.

Measure from J2-4 to GND for 12.0 Vdc min. while
pressing SQ DSBL. If reading is incorrect a fault is
indicated in the Synth/AF.

Measure from J2-4 to GND for 0.5 Vdc max. while
pressing PUSH TO TAIK. If reading is incorrect a
fault is indicated in the Synth/AF.

Measure from J2-10 to GND for 0.5 Vdc maximum in the
standby mode. If reading is incorrect a fault is
indicated in the Synth/AF.

Measure from J2-10 to GND for 12.0 Vdc minimum with
the PUSH TO TALK switch pressed. If reading is
incorrect a fault is indicated in the Synth/AF.

Measure from J2-14 to GND for 12.0 Vde¢ minimum (if
channel selected is below 51.000 MHz) and (0.5 Vdc
maximum (if channel selected is abowve 51.000 MHz)
while pressing the SQ DSBL switch. If either reading
is incorrect a fault is indicated in the Synth/AF.

Measure from J2-16 to GND for 12.0 Vdc minimum (if
channel selected is above 51.000 MHz) and 0.5 Vdc
maximum (if channel selected is below 51.000 MHz)
while pressing the SQ DSBL switch. If either reading
is incorrect a fault is indicated in the Synth/AF.

Measure from J2-19 to AUDIO pin C for continuity. If
reading is incorrect a fault is indicated in the
Frame/Panel.

Measure J2-19 to GND for 4.5 Vde in the standby mode.
If reading is incorrect a fault is indicated in the
Synth/AF.

Set test adapter TRANSMIT switch to TX and measure
frequency accuracy for CHAN 2 and 6.

l4a.

If synthesizer output frequency alignment has been
performed IAW Table 5-3 proceed to step l4c,
otherwise perform step 1l4b.

+/- 2.0 ppm of
operating
frequency



Table 5-1. RT Low Band Minimum Performance Test - GONT

TO 31R2-4-810-3

Required

Step Procedure indication
14b. Perform synthesizer output frequency alignment IAW

Table 5-3 and rerun Minimum Performance Test.

l4c. If reading is incorrect a fault is indicated in the
Synth/AF.
SQUELCH TONE
NOTE
Unless otherwise specified, 300 to 3000 audio
filter on modulation meter shall be disabled (OUT)
for the following tests.
15. | Disconnect frequency counter and connect modulation
meter demod out (AF) to frequency counter.
16. | Set test adapter TRANSMIT switch to IX 150 +/- 2 Hz
and measure squelch tone frequency.
l6a. Measure J2-20 to GND for 5.0 Vde in the standby mode.
If reading is incorrect a fault is indicated in the
Synth/AF.

16b. Measure J2-20 to GND for a 4.5 Vp-p, 150 Hz
(sawtooth) signal while pressing the PUSH TO TALK
switch. If audio signal is not present a fault is
indicated in the Synth/AF.
17. | Set test adapter TRANSMIT switch to TX, and measure 2500 to 3500 Hz
squelch tone deviation. deviation
17a. If modulation limiting adjustment has been performed
IAW Table 5-3 proceed to step l7c, otherwise perform
step 17b.

17b. Perform modulation limiting adjustment IAW Table 5-3
and rerun Minimum Performance Test.

17¢. 1f reading is incorrect a fault is indicated in the
Synth/AF.

TRANSMITTER MODULATION
18. | Adjust audio oscillator for 1 kHz and connect audio

oscillator to test adapter TRANSMIT INPUT connector.
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Table 5-1. RT Low Band Minimum Performance Test - CONT

Required
Step Procedure indication
19. | Connect distortion analyzer input to test adapter XMIT
METER connection.
NOTE
The RT INCR switch must be pressed to disable the
150 Hz squelch tone after test adapter TRANSMIT
switch is set to ON, and shall be held down to make
the following transmitter modulation measurements.
20. { Set test adapter TRANSMIT switch to ON, press RT INCR 1.0 mV RMS
switch and adjust audio oscillator output level for maximum
4.5 kHz deviation on modulation meter. Measure the
microphone -audio input level on the distortion analyzer.
20a. Measure from J2-18 to J2-22 for continuity. If
reading is incorrect a fault 1is indicated in the
Frame/Panel.
20b. Measure from J2-19 to AUDIO pin C for continuity. If
reading is incorrect a fault is indicated in the
Frame/Panel.
20¢. Measure J2-19 to GND for 4.5 Vdc in the standby mode.
If reading is incorrect a fault is indicated in the
Synth/AF.
20d. Measure from J2-21 to AUDIO pin-D for continuity. If
reading is incorrect a fault is indicated in the
Frame/Panel.
20e. Measure J2-22 to GND for a 6.0 Vp-p voice signal
while pressing the PUSH TO TALK switch and speaking
into the MIC. If reading is incorrect a fault is
indicated in the Synth/AF.
21. | Disconnect distortion analyzer from XMIT METER connector

5-12

on test adapter. Disconnect modulation meter demod out
(AF) from frequency counter and connect demod out to
distortion analyzer input.




Step

Table 5-1. RT Low Band Minimum Performance Test - CONT

Procedure

TO 31R2-4-810-3

Required
indication

22.

23.

24,

25.

26.

27.

Set test adapter TRANSMIT switch to ON, press RT INCR
switch, and establish a "0 dB" reference level at 1 kHz.
Measure transmit audio frequency response at the following
frequencies relative to the 1 kHz (0 dB) respomnse.

300 Hz

3000 Hz
5000 Hz
15000 Hz

22a. A fault is indicated in the Synth/AF module. Fault
isolate the module IAW Table 5-6.

With TRANSMIT switch "ON" and modulation meter 300-
3000 Hz audio filter IN, press RT INCR switch and measure
transmit audio distortion at 1 kHz.

23a. A fault is indicated in the Synth/AF module. Fault
isolate the module IAW Table 5-6.

With modulation meter 300-3000 Hz audio filter OUT and
TRANSMIT switch "ON", set test adapter NORM/+20 switch to
+20.

Press RT INCR switch and measure transmit audio maximum
deviation at 300 Hz, 1 kHz, 2kHz, and 3kHz (300-3000
Hz audio filter OUT).

25a. If modulation limiting adjustment has been performed
IAW Table 5-3 proceed to step 25c¢, otherwise perform
step 25b.

25b. Perform modulation limiting adjustment IAW Table 5-3
and rerun Minimum Performance Test.

25c. If reading is incorrect a fault is indicated in the
Synth/AF.

Set test adapter TRANSMIT switch to OFF.
TRANSMIT MICROPHONE

Disconnect audio oscillator from test adapter TRANSMIT
INPUT.

+1 to -4 dB
+1 to -4 dB
-7 dB minimum
-28 dB minimum

less than 5%
distortion

7.5 kHz maximum
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Table 5-1. RT Low Band Minimum Performance Test - CONT

Required
Step Procedure indication
28. | Press RT PUSH TO TALK switch and speak into SPKR/MIC Approximately
(hold microphone about 1 inch from mouth), monitor 4.5 kHz
transmit audio deviation. deviation with
peaks limited
to less than
11.0 kHz
28a. Measure from J2-18 to J2-22 for continuity. If
reading is incorrect a fault 1is indicated in the
Frame/Panel.
28b. Measure J2-22 for a 6.0 Vp-p voice signal while
pressing the PUSH TO TALK switch and speaking into
the MIC. If reading is incorrect a fault is
indicated in the Synth/AF.
28¢c. Measure from J2-25 to GND for 17 to 27 ohms. 1f
reading is incorrect a fault 1s indicated in the
Frame/Panel.
28d4. Measure from J2-27 to GND with PUSH TO TALK pressed
for a maximum of 10 ohms. Release PUSH TO TALK
switch and measure a minimum resistance of 500k ohms.
If either reading is incorrect a fault is indicated
in the Frame/Panel.
$ CAUTION
Do not press RT PUSH TO TALK switch or set test
adapter TRANSMIT switch to ON for the following
receiver tests or damage to test equipment or RT
may result.
ECEIVER SENSTITIVITY
29. | Connect test equipment (fig. 5-2).
30. | Set test adapter SPEAKER switch to OFF and rotate RT CHAN
switch to 1.
31. | Adjust signal generator for 30.000 MHz, 0.5 microvolt, Receive audio
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1 kHz audio modulated at 4.5 kHz deviation.

3la. If squelch adjustment has been performed IAW Table 5-
4 proceed to step 3lc, otherwise perform step 31b.

present on
distortion
analyzer



Step
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Procedure
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-Required
indication

10-3

31b.

3lc.

314.

3le.

31f.

31g.

31h.

31j.

311.

31m.

Perform squelch adjustment IAW Table 5-4 and rerun
Minimum Performance Test.

Measure J2-4 to GND for a2 minimum of 12 Vp-p pulsed
DC in the standby mode. The signal should be at a
210 msec repeat rate. If reading is 1incorrect a
fault is indicated in the Synth/AF.

Measure from J2-4 to GND for 12.0 Vdc min. while
pressing SQ DSBL. If reading is incorrect a fault is
indicated in the Synth/AF.

Measure from J2-4 to GND for 0.5 Vdc max. while
pressing PUSH TO TALK. If reading is incorrect a
fault is indicated in the Synth/AF.

Measure J2-5 to GND for 1 Vp-p receiver noise. If
reading is incorrect a fault is indicated in the
RF/IF.

Measure from J2-7 to GND for a minimum of 12 Vp-p
pulsed DC in the standby mode. If reading is
incorrect a fault is indicated in the Synth/AF.

Measure from J2-7 to GND for 0.5 Vdc maximum with the
PUSH TO TAIK switch pressed. If reading is incorrect
a fault is indicated in the Synth/AF.

Measure from J2-14 to GND for 12.0 Vdc minimum (if
channel selected is below 51.000 MHz) and 0.5 Vdc
maximum (if channel selected is above 51.000 MHz)
while pressing the SQ DSBL switch. 1If either reading
is incorrect a fault is indicated in the Synth/AF.

Measure from J2-16 to GND for 12.0 Vdc minimum (if
channel selected is above 51.000 MHz) and 0.5 Vde
maximum (if channel selected is below 51.000 MHz)
while pressing the SQ DSBL switch. If either reading
is incorrect a fault is indicated in the Synth/AF.

Measure from J2-17 to AUDIO pin B for continuity. If
reading is incorrect a fault is indicated in the
Frame/Panel.

Measure J2-17 for the absence of an audio signal in
the standby mode. If audio signal is present a fault
is indicated in the Synth/AF.
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Table 5-1. RT Low Band Minimum Performance Test - CONT

Required
Step Procedure indication
31ln. Measure from J2-28 to J2-5 for continuity. If
reading is incorrect a fault 1is indicated in the
Frame/Panel.
32. | Adjust RT OFF/VOL control for 1.0 Vrms on distortion
analyzer.
33, | Measure audio output SINAD ratio. 12 dB minimum
33a. If RCVR alignment has been performed IAW Table 5-4
proceed to step 33c, otherwise perform step 33b.
33b. Perform RCVR alignment IAW Table 5-4 and rerun
Minimum Performance Test.
33c. If reading is incorrect a fault is indicated in the
RF/IF.
34, | Adjust signal generator for the appropriate frequencies 12 4B minimum
and measure SINAD ratio for the following RT presets:
CHAN Signal Generator (MH=z)
2 40,0125
3 50.9750
4 51.0375
6 70.0625
8 87.9875
34a. If RCVR alignment has been performed IAW Table 5-4
proceed to step 34c, otherwise perform step 34b.
34b. Perform RCVR alignment IAW Table 5-4 and rerun
Minimum Performance Test.
34c. 1If reading is incorrect a fault is indicated in the
RF/IF.
RECEIVER SQUELCH SENSITIVITY
35. | On the Audio/Power Test Adapter, place the SPEAKER switch Receiver
to ON. Set RF output of signal generator to minimum. remains
Slowly increase RF output to 0.2 microvolts on signal quiet
generator and check receiver for quieting.
35a. If squelch adjustment has been performed IAW Table 5-
4 proceed to step 35c¢, otherwise perform step 35b.
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Table 5-1. RT Low Band Minimum Performance Test - CONT
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Required

Step Procedure indication
35b. Perform squelch adjustment IAW Table 5-4 and rerun

Minimum Performance Test.
35¢c. If reading is incorrect a fault is indicated in the
RF/IF. '

36. | Slowly increase signal generator rf ocutput until squelch 0.4 microvolts
breaks and normal audio output is restored. Measure maximum
signal generator RF output level.
36a. If squelch adjustment has been performed IAW Table 5-

- 4 proceed to step 36c, otherwise perform step 36b.
36b. Perform squelch adjustment IAW Table 5-4 and rerun
Minimum Performance Test.
36c. If reading is incorrect a fault is indicated in the
RF/IF.

37. | On the Audio/Power Test Adapter, place the SPEAKER switch
to OFF.

RECETVER AUDIO OUTPUT DISTORTION

38. | Adjust signal generator for 1.0 mV and 1 kHz audio
modulated at 4.5 kHz deviation.

39. | Adjust RT OFF/VOL control for 2.20 to 2.40 Vrms on Signal
distortion analyzer. unclipped
39a. If RCVR alignment has been performed IAW Table 5-4

proceed to step 39c, otherwise perform step 39b.
39b. Perform RCVR alignment IAW Table 5-4 and rerun
Minimum Performance Test.
39¢c. If reading is incorrect a fault is indicated in the
RF/IF.
40. | Measure receiver audio output harmonic distortiom. less than 10 %

40a. If RCVR alignment has been performed IAW Table 5-4
proceed to step 40c, otherwise perform step 40b.

40b. Perform RCVR alignment IAW Table 5-4 and rerun
Minimum Performance Test.

distortion
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Table 5-1. RT Low Band Minimum Performance Test - CONT

Required
Step Procedure indication
40c. If reading is incorrect a fault is indicated in the
RF/IF.
RECEIVE AUDIO UENCY RESPONSE
41. | Adjust RT OFF/VOL control for 1.6 Vrms on distortion
analyzer and establish a 0 dB reference at 1 kHz audio.
42. | Adjust audio oscillator for 300 Hz modulation and +1 to -6 dB
measure receive audio amplifier frequency response
relative to the 0 dB reference.
42a. A fault is indicated in the Synth/AF module. Fault
isolate module IAW Table 5-6.
43, | Adjust audio oscillator for 3000 Hz modulation and +1 to -6 dB
measure receive audio amplifier frequency response
relative to the 0 dB reference.
43a. A fault is indicated in the Synth/AF module. Fault
isolate module IAW Table 5-6.
RECEIVER SPEAKRE SP (¢}
44, | Set test adapter SPEAKER switch to ON. Tone heard
in SPKR/MIC
44a., Measure from J2-25 to GND for 17 to 27 ohms. If
reading is incorrect a fault is indicated in the
Frame/Panel.
45. | Set test adapter SPEAKER switch to OFF. Tone not
heard in
SPKR/MIC
45a. A fault is indicated in the Synth/AF module. Fault
isolate module IAW Table 5-6.
46. | Test is complete.

5-2.2 High Band RT Minimum Performance Test. Table 5-2 checks operation of the
high band RT. This test should be performed on any suspected faulty high band RT.

The RT is serviceable if every required indication is achieved.
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Table 5-2. RT High Band Minimum Performance Test
Required
Step Procedure indication
1. Connect test equipment (fig. 5-1) and set switches as
follows;
Test Adapter TRANSMIT - OFF
SPEAKER - ON
NORM/+20 - NORM
POWER ON/OFF - OFF
RT CHAN -1
ANT - 50
OFF/VOL - midrange
§ CAUTION
The input power supply must be current limited to
400 mAdc or damage to RT may result.
2. | Adjust power supply to 14.5 Vdec and current limit to
400 mAdc. '
3. | Set test adapter POWER ON/OFF switch to ON.
4. | Load the following RT presets. Hold the INCR switch
down to check each digit on the LCD for proper incremental
steps while loading.
CHAN Frequency (MHz
1 130.000 Dgt 1=3 to 7
2 140.0125 Dgt 2=0 to 9
3 150.975 Dgt 3=0 to 9
4 151.0375 Dgt 4/5=00 to
5 161.050 88
6 165.0625
7 170.025
8 173.9875

4a. Measure from J3-1 to GND while pressing INC for
Continuity. With INC released reading should be 90.1k
ohms minimum. If either reading is incorrect a fault
is indicated in the Frame/Panel.

4b, Measure from J3-2 to GND while pressing SET for
Continuity. With SET INC released reading should be
90.1k ohms minimum., If either reading is incorrect a
fault is indicated in the Frame/Panel.
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Step

Table 5-2. RT High

Procedure

Band Minimum Performance Test - CONT

Required
indication
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4e.

4d.

4e,

4f.

4g.

4h.

4k.

41.

4m.

4n,

Measure from J3-4 to
selected. If reading
in the Frame/Panel.

Measure from J3-4 to
selected. If reading
in the Frame/Panel.

Measure from J3-4 to
selected. If reading
in the Frame/Panel.

Measure from J3-4 to
selected. If reading
in the Frame/Panel.

J3-5 for continuity
is incorrect a fault

J3-3 for continuity
is incorrect a fault

J3-7 for continuity
is incorrect a fault

J3-9 for continuity
is incorrect a fault

Measure from J3-4 to J3-11 for continuity

selected. 1If reading
in the Frame/Panel.

is incorrect a fault

with CHAN 6
is indicated

with CHAN 7
is indicated

with CHAN 8
is indicated

with CHAN 9
is indicated

with CHAN 10
is indicated

Measure from J3-6 to GND for a 4.0 Vp-p Serial Data

Stream.
in the Synth/AF.

Measure from J3-8 to
selected. If reading
in the Frame/Panel.

. Measure from J3-8 to

selected. If reading
in the Frame/Panel.

Measure from J3-8 to
selected. If reading
in the Frame/Panel.

Measure from J3-8 to
selected. If reading
in the Frame/Panel.

Measure from J3-8 to
selected. If reading
in the Frame/Panel.

If reading is incorrect a fault is indicated

J3-11 for continuity with CHAN 1

is incorrect a fault

J3-9 for continuity
is incorrect a fault

J3-7 for continuity
is incorrect a fault

J3-3 for continuity
is incorrect a fault

J3-5 for continuity
is incorrect a fault

is indicated

with CHAN 2
is indicated

with CHAN 3
is indicated

with CHAN 4
is indicated

with CHAN 5
is indicated

Measure from J3-10 to GND for a 4.0 Vp-p Serial Data

Stream.
in the Synth/AF.

If reading is incorrect a fault is indicated




TO 31R2-4-810-3

Table 5-2. RT High Band Minimum Performance Test - CONT

Required
Step Procedure indication
40. Measure from J3-12 to GND for 5.0 Vde. If reading is
incorrect a fault is indicated in the Synth/AF.
5. | Rotate CHAN switch from 1 through 8 while observing FREQ FREQ display
display. indicates:
CH-1 30000
CH-2 40012
CH-3 50975
CH-4 51038
CH-5 61050
CH-6 65062
CH-7 70025
CH-8 73988

5a. Measure from J3-4 to J3-5 for continuity with CHAN 6
selected. If reading is incorrect a fault is indicated
in the Frame/Panel.

5b. Measure from J3-4 to J3-3 for continuity with CHAN 7
selected. 1If reading is incorrect a fault is indicated
in the Frame/Panel.

5c. Measure from J3-4 to J3-7 for continuity with CHAN 8
selected. If reading is incorrect a fault is indicated
in the Frame/Panel.

5d. Measure from J3-4 to J3-9 for continuity with CHAN 9
selected. If reading is incorrect a fault is indicated
in the Frame/Panel.

5e. Measure from J3-4 to J3-11 for continuity with CHAN 10
selected. If reading is incorrect a fault is indicated
in the Frame/Panel.

5f. Measure from J3-6 to GND for a 4.0 Vp-p Serial Data
Stream. If reading is incorrect a fault is indicated
in the Synth/AF.

5g. Measure from J3-8 to J3-11 for continuity with CHAN 1
selected. If reading is incorrect a fault is indicated
in the Frame/Panel.

5h. Measure from J3-8 to J3-9 for continuity with CHAN 2
selected. 1If reading is incorrect a fault is indicated
in the Frame/Panel.
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Table 5-2. RT High Band Minimum Performance Test - CONT
Required
Step Procedure indication
5i. Measure from J3-8 to J3-7 for continuity with CHAN 3
selected. If reading is incorrect a fault is indicated
in the Frame/Panel.
5j. Measure from J3-8 to J3-3 for continuity with CHAN 4
selected. If reading is incorrect a fault is indicated
in the Frame/Panel.
S5k. Measure from J3-8 to J3-5 for continuity with CHAN 5
selected. If reading is incorrect a fault is indicated
in the Frame/Panel.
51. Measure from J3-10 to GND for a 4.0 Vp-p Serial Data
Stream. If reading is incorrect a fault is indicated
in the Synth/AF.
Sm. Measure from J3-12 to GND for 5.0 Vdc. 1If reading is
incorrect a fault is indicated in the Synth/AF.
ANTE W IN
6. | Set ANT switch to A. Warning tone
(1000 H=z
at 2 second
intervals) is
present. Tone
is clear with
no background
noise present
in SPKR/MIC.
6a. With ANT 50 selected, measure from J3-13 to GND for a
momentary deflection, then 93.2k ohms min.
6b. With ANT A selected, measure from J3-13 to J3-11 for
3.0k ohms. If reading is incorrect a fault is
indicated in the Frame/Panel.
6c. With ANT B selected, measure from J3-13 to J3-9 for
3.0k -ohms. If reading is incorrect a fault is
indicated in the Frame/Panel.
6d. With ANT C selected, measure from J3-13 to J3-7 for
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3.0k ohms. If reading is incorrect a fault is

indicated in the Frame/Panel.
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Table 5-2., RT High Band Minimum Performance Test - CONT

Required
Step Procedure indication
6e. With ANT D selected, measure from J3-13 to J3-5 for
3.0k ohms. If reading is incorrect a fault is
indicated in the Frame/Panel.
6f. With ANT E selected, measure from J3-13 to J3-3 for
3.0k ohms. If reading is incorrect a fault is
indicated in the Frame/Panel.
6g. Measure from J3-16 to ANT for 10k ohms. If reading is
incorrect a fault is indicated in the Frame/Panel.
6h. Measure from J3-16 to GND for a momentary deflection,
then 179.5k - ohms min., If reading is incorrect a fault
is indicated in the Frame/Panel.
61, Measure from J2-24 to GND. Resistance should wvary
smoothly from 47k ohms to 4 ohms while rotating the VOL
control from full CCW to full CW.If reading is
incorrect a fault is indicated in the Frame/Panel.
6j. Measure from J2-25 to GND for 17 to 27 ohms. If
reading is incorrect a fault 1s indicated in the
Frame/Panel.
6k. Measure from J2-26 to GND for 71.7k ohms with VOL
control set at full CCW. 1If reading is incorrect a
fault is indicated in the Frame/Panel.
7. | Rotate ANT switch to B through E. Warning tone

Ta.

7b.

7c.

7d.

Measure from J3-4 to J3-5 for continuity with CHAN 6
selected. If reading is incorrect a fault is indicated
in the Frame/Panel.

Measure from J3-4 to. J3-3 for continuity with CHAN 7
selected. If reading is incorrect a fault is indicated
in the Frame/Panel.

Measure from J3-4 to J3-7 for continuity with CHAN 8
selected. If reading is incorrect a fault is indicated
in the Frame/Panel.

Measure from J3-4 to J3-9 for continuity with CHAN 9
selected. If reading is incorrect a fault is indicated
in the Frame/Panel.

is present.
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Step

Table 5-2.

Procedure

RT High Band Minimum Performance Test - CONT

Required
indication
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7e.

7f.

7g.

7h.

73.

7k.

71.

7m.

n.

7o0.

7p.

Measure from J3-4 to J3-11 for continuity with CHAN 10

selected.
in the Frame/Panel.

If reading is incorrect a fault is indicated

Measure from J3-8 to J3-11 for continuity with CHAN 1

selected. If reading
in the Frame/Panel.

Measure from J3-8 to
selected. If reading
in the Frame/Panel.

Measure from J3-8 to
selected. If reading
in the Frame/Panel.

. Measure from J3-8 to

selected. If reading
in the Frame/Panel.

Measure from J3-8 to
selected. If reading
in the Frame/Panel.

With ANT 50 selected,
momentary deflection,

is incorrect a fault

J3-9 for continuity
is incorrect a fault

J3-7 for continuity
is incorrect a fault

J3-3 for continuity
is incorrect a fault

J3-5 for continuity
is incorrect a fault

is indicated

with CHAN 2
is indicated

with CHAN 3
is indicated

with CHAN 4
is indicated

with CHAN 5
is indicated

measure from J3-13 to GND for a

then 93.2k ohms min.

With ANT A selected, measure from J3-13 to J3-11 for

3.0k ohms.

indicated in the Frame/Panel.

With ANT B selected,
3.0k ohms.

If reading is

from J3-13
incorrect

measure

indicated in the Frame/Panel.

With ANT C selected,
3.0k ohms.

If reading is

from J3-13
incorrect

measure

indicated in the Frame/Panel.

With ANT D selected,
3.0k ohms.

If reading is

from J3-13
incorrect

measure

indicated in the Frame/Panel.

With ANT E selected,
3.0k ohms.

If reading is

from J3-13
incorrect

measure

indicated in the Frame/Panel.

If reading is incorrect a fault is

to J3-9 for
a fault is

to J3-7 for
a fault is

to J3-5 for
a fault is

to J3-3 for
a fault is
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Table 5-2. RT High Band Minimum Performance Test - CONT

Required
Step Procedure indication
7q. Measure from J3-16 to ANT for 10k ohms. If reading is
incorrect a fault is indicated in the Frame/Panel.
7r. Measure from J3-16 to GND for a momentary deflection,
then 179.5k ohms min. If reading is incorrect a fault
is indicated in the Frame/Panel.
8. | Rotate ANT switch to 50. Warning tone
absent.
8a. A fault is indicated in the Synth/AF module. Fault
isolate module IAW Table 5-6.
SQUELCH DISABLE
9. | Press SQ DSBL switch. FREQ display

9a.

9b.

9¢c.

ad.

Measure from J2-23 to GND with SQ DSBL pressed for
continuity. Release 8SQ DSBL switch. Minimum
resistance is 243k ohms. If either reading 1is
incorrect a fault is indicated in the Frame/Panel.

Measure from J2-24 to GND. Resistance should wvary
smoothly from 47k ohms to 4 ohms while rotating the VOL
control from full CCW to full CW.If reading 1is
incorrect a fault is indicated in the Frame/Panel.

Measure from J2-25 to GND for 17 to 27 ohms. If
reading is incorrect a fault is indicated in the
Frame/Panel.

Measure from J2-26 to GND for 71.7k ohms with VOL
control set at full CCW. If reading is incorrect a
fault is indicated in the Frame/Panel.

indicates HI
and noise is
heard in
SPKR/MIC,
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Table 5-2. RT High Band Minimum Performance Test - CONT

Required
Step Procedure indication

BATTERY WARNING TONE

10. | Reduce input power supply voltage to 10.0 Vdc Low battery
warning tone
(a series of
four 400 Hz
"beeps" every
6 sec.) present
in SPKR/MIC.
Tone is clear
with no back-
ground noise
present in

SPKR/MIC.
10a. A fault is indicated in the Synth/AF module. Fault
isolate module IAW Table 5-6.
11. | Increase power supply voltage to 11.75 Vdec.
12. | Set RT OFF/VOL control OFF, then rotate to midrange. Warning tone
absent.
12a. A fault is indicated in the Synth/AF module. Fault
isolate module IAW Table 5-6.
13. | Reset power supply voltage to 14.5 Vde.
TRANSMIT POWER OUTPUT STABILITY
CAUTION
Do not key RT for extended periods of time for the
following tests or damage to RT may result.
14. | Set test adapter TRANSMIT switch to TX and measure 1.0 watts
power output and transmit current for CHAN 1, 4, and 8. minimum.

Ammeter indi-
cates less than
370 mAdc

14a. 1If XMIR RF adjustment has been performed IAW Table 5-
5 proceed to step l4c, otherwise perform step 1l4b.

14b. Perform XMTR RF adjustment in accordance with Table
5-5 and rerun Minimum Performance Test.
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Table 5-2. RT High Band Minimum Performance Test - CONT

Procedure

Required
indication

15.

l4ce.

144d.

lbe.

14f.

l4g.

14h.

141.

143 .

Measure from J2-4 to GND for a minimum of 12 Vp-p
pulsed DC in the standby mode. The signal should be
at a 210 msec repeat rate. If reading is incorrect a
fault is indicated in the Synth/AF.

Measure from J2-4 to GND for 12.0 Vdc minimum while
pressing SQ DSBL. If reading is incorrect a fault is
indicated in the Synth/AF.

Measure from J2-4 to GND for 0.5 Vdc maximum while
pressing PUSH TO TALK. If reading is incorrect a
fault is indicated in the Synth/AF.

Measure from J2-10 to GND for 0.5 Vdc maximum in
standby mode. If reading is incorrect a fault is
indicated in the Synth/AF.

Measure from J2-10 to GND for 12.0 Vdc minimum with
the PUSH TO TALK switch pressed. If reading is
incorrect a fault is indicated in the Synth/AF.

Measure from J2-16 to GND for 12.0 Vdc minimum while
pressing the SQ DSBL switch. 1If reading is incorrect
a fault is indicated in the Synth/AF.

Measure from J2-19 to AUDIO pin C for continuity. If
reading is 1incorrect a- fault 1is indicated in the
Frame/Panel.

Measure from J2-19 to GND for 4.5 Vdc in the standby
mode. If reading is incorrect a fault is indicated

in the Synth/AF.

Set test adapter TRANSMIT switch to TX and measure
frequency accuracy for CHAN 4.

15a.

15b.

15c.

If synthesizer output frequency alignmeht has been
performed IAW Table 5-3 proceed to step 15¢,
otherwise perform step 15b.

Perform synthesizer output frequency alignment IAW
Table 5-3 and rerun Minimum Performance Test.

If reading is incorrect a fault is indicated in the
Synth/AF.

+/- 2.0 ppm
operating
frequency

of
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Step

Table 5-2. RT High Band Minimum Performance Test - CONT

Procedure

Required
indication

16.

17.

18.

19.

20.

5-28

S M TION

Adjust audio oscillator for 1 kHz and connect audio
oscillator to test adapter TRANSMIT INPUT connector.

Connect distortion analyzer input to test adapter XMIT
METER connector.

NOTE

Unless otherwise specified, 300 to 3000 audio
filter on modulation meter shall be disabled (OUT)
for the following tests.

Set test adapter TRANSMIT switch to ON, and adjust audio
oscillator output level for 3.0 kHz deviation on
modulation meter. Measure the microphone audio input
level on the distortion analyzer.

18a. Measure from J2-18 to J2-22 for continuity. If
reading is incorrect a fault is indicated in the
Frame/Panel.

18b. Measure from J2-19 to AUDIO pin C for continuity. If
reading is incorrect a fault is indicated in the
Frame/Panel.

18c. Measure from J2-19 to GND for 4.5 Vdc in the standby
mode. If reading is incorrect a fault is indicated
in the Synth/AF.

184. Measure from J2-21 to AUDIO pin D for continuity. If
reading is incorrect a fault is indicated in the
Frame/Panel.

18e. Measure from J2-22 to GND for a 6.0 Vp-p voice signal
while pressing the PUSH TO TALK switch and speaking
into the MIC. If reading is incorrect a fault is
indicated in the Synth/AF.

Disconnect distortion analyzer from test adapter XMIT
METER.

Connect modulation meter demod out (AF) to distortion
analyzer input.

1.0 mV RMS
maximum
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Procedure
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RT High Band Minimum Performance Test - CONT

Required
indication

21.

22.

23.

24.

25.

26.

27.

Establish a "0 dB" reference level at 1 kHz and measure
transmit audio frequency response at the following
frequencies relative to the 1 kHz (0 dB) response.

300 Hz

3000 Hz
5000 Hz
15000 Hz

Fault

2la. A fault is indicated in the Synth/AF module.

isolate module IAW Table 5-6.

With TRANSMIT switch "ON" and modulation meter 300-3000 Hz

audio filter IN, measure transmit audio distortion at 1 kHz.

Fault

22a. A fault is indicated in the Synth/AF module.

isolate module IAW Table 5-6.

With modulation meter 300-3000 Hz audio filter OUT and
TRANSMIT switch "ON", set test adapter NORM/+20 switch
to +20.

Measure transmit audio maximum deviation at 300 Hz,
1 kHz, 2 kHz, and 3 kHz (30013000 Hz audio filter OUT).

24a. If modulation limiting adjustment has been performed
IAW Table 5-3 proceed to step 24c, otherwise perform

step 24b.

24b. Perform modulation limiting adjustment IAW Table 5-3

and rerun Minimum Performance Test.

24c. If reading is incorrect a fault is indicated in the

Synth/AF.
Set test adapter TRANSMIT switch to OFF.

TRANSMIT MICROPHONE

Disconnect audio oscillator from test adapter TRANSMIT
INPUT.

Press RT PUSH TO TALK switch and speak into SPKR/MIC
(hold microphone about 1 inch from mouth), monitor
transmit audio deviation.

+] to -4 dB
+1 to -4 dB
-7 dB minimum
-28 dB minimum

less than 5%
distortion

5.0 kHz maximum

Approximately
3.0 kHz
deviation with
peaks limited
to less than
5.0 kHz
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Table 5-2. RT High Band Minimum Performance Test - CONT

Required
Step Procedure indication
27a. Measure from J2-18 to J2-22 for continuity. If
reading is incorrect a fault is indicated in the
Frame/Panel.
27b. Measure J2-22 for a 6.0 Vp-p voice signal while
pressing the PUSH TO TAIK switch and speaking into
the MIC. If reading is incorrect a fault is
indicated in the Synth/AF.
27c. Measure from J2-25 to GND for 17 to 27 ohms. If
reading is incorrect a fault is indicated in the
Frame/Panel,
27d. Measure from J2-27 to GND with PUSH TO TAILK pressed
for a maximum of 10 ohms. Release PUSH TO TALK
switch., Minimum resistance is 500k ohms. If either
reading is incorrect a fault is indicated in the
Frame/Panel.
§ CAUTION $
Do not press RT PUSH TO TALK switch or set test
adapter TRANSMIT switch to ON for the following
receiver tests or damage to test equipment may
result.
CET VITY
28. | Connect test equipment (fig. 5-2).
29. | Set test adapter SPEAKER switch to OFF and rotate RT CHAN
switch to 1.
30. | Adjust signal generator for 130.000 MHz, 0.5 microvolrt, Receive audio

5-30

1 kHz audio modulated at 3.0 kHz deviation.

30a.

30b.

30c¢c.

If squelch adjustment has been performed IAW Table 5-
5 proceed to step 30c, otherwise perform step 30b.

Perform squelch adjustment IAW Table 5-5 and rerun
Minimum Performance Test.

Measure from J2-4 to GND for a minimum of 12 Vp-p
pulsed DC in the standby mode. The signal should be
at a 210 msec repeat rate. If reading is incorrect a
fault is indicated in the Synth/AF.

present on
distortion
analyzer
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Table 5-2. RT High Band Minimum Performance Test - CONT

10-3

Required
Step Procedure indication
30d. Measure from J2-4 to GND for 12.0 Vdec min. while
pressing SQ DSBL. If reading is incorrect a fault is
indicated in the Synth/AF.

30e. Measure from J2-4 to GND for 0.5 Vdc max. while
pressing PUSH TO TALK. If reading is incorrect a
fault is indicated in the Synth/AF.

30f. Measure from J2-5 to GND for 1 Vp-p receiver noise.
If reading is incorrect a fault is indicated in the
RF/IF.

30g. Measure from J2-7 to GND for a minimum of 12 Vp-p
pulsed DC in the standby mode. If reading 1is
incorrect a fault is indicated in the Synth/AF.

30h. Measure from J2-7 to GND for 0.5 Vdc maximum with the
PUSH TO TALK switch pressed. If reading is incorrect
a fault is indicated in the Synth/AF.

30i. Measure from J2-16 to GND for 12.0 Vdc minimum while
pressing the SQ DSBL switch. If reading is incorrect
a fault is indicated in the Synth/AF.

30j. Measure from J2-17 to AUDIO pin B for continuity. If
reading is incorrect a fault is indicated in the
Frame/Panel.

30k. Measure from J2-17 to GND for the absence of an audio
signal in the standby mode. If audio signal is
present a fault is indicated in the Synth/AF.

301. Measure from J2-28 to J2-5 for continuity. If
reading is incorrect a fault is indicated in the
Frame/Panel.

31. | Adjust RT OFF/VOL control for 1.0 Vrms on distortion

analyzer.

32. | Measure audio output SINAD ratio 12 dB min.

32a.

32b.

If RCVR alignment has been performed IAW Table 5-5
proceed to step 32c¢c, otherwise perform step 32b.

Perform'RCVR alignment IAW Table 5-5 and rerun
Minimum Performance Test.
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Table 5-2. RT High Band Minimum Performance Test - CONT

Required
Step Procedure indication
32c. If reading is incorrect a fault is indicated in the
RF/IF.
33. | Adjust signal generator for 173.9875 MHz and set RT CHAN 12 4B min.
switch to 8 and measure SINAD ratio.
33a. If RCVR alignment has been performed IAW Table 5-5
proceed to step 33c, otherwise perform step 33b.
33b. Perform RCVR alignment IAW Table 5-5 and rerun
Minimum Performance Test.
33c. If reading is incorrect a fault is indicated in the
RF/IF.
34. | Adjust signal generator for 151.0375 MHz and set RT CHAN 12 dB min.
switch to 4 and measure SINAD ratio.
34a. If RCVR alignment has been performed IAW Table 5-5
proceed to step 34c, otherwise perform step 34b.
34b. Perform RCVR alignment IAW Table 5-5 and rerun
Minimum Performance Test.
34c. If reading is incorrect a fault is indicated in the
RF/IF.
RECEIVER SQUELCH SENSTTIVITY
35. | On the Audio/Power Test Adapter, place the SPEAKER switch Receiver
to ON. Set RF output of signal generator to minimum. remains
Slowly increase RF output to 0.2 microvolts on signal quiet
generator and check receiver for quieting.
35a. If squelch adjustment has been performed IAW Table 5-
5 proceed to step 35c, otherwise perform step 35b.
35b. Perform squelch adjustment IAW Table 5-5 and rerun
Minimum Performance Test.
35c. If reading is incorrect a fault is indicated in the
RF/IF.
36. | Slowly increase signal generator rf output until squelch 0.4 microvolts
breaks and normal audio output is restored. Measure maximum
signal generator RF output level.
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Table 5-2. RT High Band Minimum Performance Test - CONT

Required
Step Procedure indication
36a. If squelch adjustment has been performed IAW Table
5-5 proceed to step 36c, otherwise perform step 36b.
36b. Perform squelch adjustment IAW Table 5-5 and rerun
Minimum Performance Test.
36c. If reading is incorrect a fault is indicated in the
RF/IF.
37. | On the Audio/Power Test Adapter, place the SPEAKER switch
to OFF.
RECEIVER AUDIO OUTPUT DISTORTION
38. | Adjust signal generator for 1.0 mV and 1 kHz audio
modulated at 3.0 kHz deviation.
39. | Adjust RT OFF/VOL control for 2.20 to 2.40 Vrms on Signal
distortion analyzer. unclipped
3%a. If RCVR alignment has been performed IAW Table 5-5
proceed to step 39c, otherwise perform step 39b.
39b. Perform RCVR alignment TIAW Table 5-5 and rerun
Minimum Performance Test.
39¢c. If reading is incorrect a fault is indicated in the
RF/IF.
40, | Measure receiver audio output harmonic distortion. less than 10%
distortion
40a. If RCVR alignment has been performed IAW Table 5-5
proceed to step 40c, otherwise perform step 40b.
40b. Perform RCVR alignment IAW Table 5-5 and rerun
Minimum Performance Test.
40c. If reading is incorrect a fault is indicated in the
RF/IF.
RECEIVE AUDIO AMP FREQUENCY RESPONSE
41. | Adjust RT OFF/VOL control for 1.6 Vrms on distortion

analyzer and establish a 0 dB reference at 1 kHz audio.
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Table 5-2. RT High Band Minimum Performance Test - CONT

Required
Step Procedure indication
42, | Adjust audio oscillator for 300 Hz modulation and measure +l to -6 dB
receive audio amplifier frequency response relative to
the O dB reference.
42a. A fault is indicated in the Synth/AF module. Fault
isolate module IAW Table 5-6.
43, | Adjust audio oscillator for 3000 Hz modulation and +1 to -6 dB
measure receive audio amplifier frequency response
relative to the 0 dB reference.
43a. A fault is indicated in the Synth/AF module. Fault
isolate module IAW Table 5-6.
RECEIVER SP s G
44, | Set test adapter SPEAKER switch to ON. Tone
heard in
SPKR/MIC
44a. Measure from J2-25 to GND for 17 to 27 ohms. I1f
reading is incorrect a fault is indicated in the
Frame/Panel.
45. | Set test adapter SPEAKER switch to OFF. Tone not
heard in
SPKR/MIC
45a. A fault is indicated in the Synth/AF module. Fault
isolate module IAW Table 5-6.
46. | Test is complete.
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DC RF HIGH
VOLTMETER * OSCILLOSCOPE * SPECTRUM IMPEDANCE | *
ANAL YZER PROBE
AUDIO
OSCILLATOR * ~ 33°WR$T | POWER DISTORTION "
AT METER ANAL YZER
TRANSMIT
INPUT oD
RF | -20 DB MODULATION |OUT
+ SAMPLER METER
— TEST
ADAPTER fJ“ QSIE#EQ
PN 421378~802 PN 914598-801
AMMETER < A RN PRSS FREQUENCY
TRANSMIT COUNTER
+ AUDIO ANT
METER %CONNECT AS REQUIRED
POWER SUPPLY uuT MX-63- 125~ |
D607042889
Figure 5-1. RT Transmit Test Setup
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5-36

RF
DC - MILLIVOLT — %
VOLTMETER METoR
FREQUENCY
OSCILLOSCOPE REQUENCY I =
MONITOR
OUTPUT _—\‘
AUDIO |
D{ﬁ}@}é&” OSCILLATOR
RECEIVE
OUTPUT * * SIGNAL
. GENERATOR
TEST
e | ANTENMA ADAPTER | EXTERNAL
PN 421378-802 #~ REQUIRED INPUT
+ - * CONNECT AS REQUIRED
AUDIO  ANT * % ANTENNA TERMINAL
POWER SUPPLY UuT OF R/T MUST SEE
A DC LOAD OF 2000
OHMS OR LESS.
MX-63- 125-2
D&0O7110789
Figure 5-2. RT Receive Test Setup
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5-3 RT DISASSEMBLY/ASSEMBLY PROCEDURES.

The

following procedures apply to both the low band and high band systems. The

procedures are provided to assist in preparing the RT for testing and maintenance

and also

to reassemble after testing and maintenance. Refer to Figure 5-3 RT

Disassembly/Assembly diagram as required.

5-3.1 RT Disassembly Procedures. The following procedures provide the necessary
steps for disassembling and setting up the RT for aligmment, fault isolation, and

piece part repair.

g.

¢ CAUTION

The Synth/AF and RF/IF modules and Frame/Panel assembly (with
modules removed) are subject to damage by static electricity.
Observe precautions for handling electrostatic sensitive devices
(ESD) as outlined in TO 00-25-234.

Remove RT module cover assembly (item 1) by rotating two captive screws
(item 2) on bottom and sliding module cover from RT.

Hold RT in palm of one hand and grip Synth/AF module (item 3) with thumb
and forefinger of other hand. Fingerholds are provided on module through
open areas (item 4) in Module Frame (item 9). Gently rock module and
pull straight out from Frame/Panel (item 9).

Repeat step b for RF/IF module (item 6).

Desolder and remove Synth/AF module cover (item 7).

Desolder and remove RF/IF module cover (item 8).

Align connector pins (item 10) and gently push Synth/AF module (item 3)
straight into Frame/Panel (item 9) until module is flatly seated on

Frame/Panel divider plate (item 11).

Repeat step £ for RF/IF module (item 6).

5-3.2 RT Assembly Procedures. The following procedures provide the necessary steps
for reassembling the RT after testing, alignment, and repair is complete.

Refer to

figure 5-3 RT Disassembly/Assembly diagram as required.

i CAUTION $

The Synth/AF and RF/IF modules and Frame/Panel assembly (with
modules removed) are subject to damage by static electricity.
Observe precautions for handling electrostatic sensitive devices
(ESD) as outlined in TO 00-25-234,

WARNING

Avoid breathing fumes generated by soldering. Eye protection is
required.
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a. Hold RT in palm of one hand and grip Synth/AF module (item 3) with thumb
and forefinger of other hand. Fingerholds are provided on module through
open areas (item 4) in Module Frame (item 9). Gently rock module and
pull straight out from Frame/Panel (item 9).

b. Install and solder Synth/AF module cover (item 7).
c. Install and solder RF/IF module cover (item 8).

d. Align connector pins (item 10) and gently push Synth/AF module (item 3)
straight into Frame/Panel (item 9) until module is flatly seated on
Frame/Panel divider plate (item 11).

e. Repeat step ¢ for RF/IF module (item 6).
NOTE

Apply a thin coat of silicone compound (MIL-G-4343) to top edge
of RT module cover assembly.

f. Slide RT module cover assembly (item 1) over modules and tighten two
captive screws (item 2) on bottom of module cover.

5-4 RT MODULE ALIGNMENT.

The following paragraphs contain instructions to align and adjust the Synth/AF,
low band RF/IF and high band RF/IF modules. Alignment should be performed as
directed from minimum performance tests or any time it is desirable to adjust the RT
for peak performance. Alignment should only be performed with all R/T components
and modules stabilized at room ambient temperature.

5-4.1 RT Synth/AF Module Alignment. Refer to paragraph 5-3 and prepare the
Synth/AF module for alignment. Table 5-3 aligns the Synth/AF module for peak

performance. A serviceable low band RF/IF module must be used to perform the
alignment procedures properly. If any procedure does not meet the specified limits,
refer to the Synth/AF module fault isclation procedure paragraph 5-5.1, the Synth/AF
module schematic F0-2, and the Synth/AF module component location diagram figure 5-4
as required. ’
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()
FRAME /PANEL
ASSEMBLY

(3)
SYNTH/AF

(8) RF/IF MODULE

MODULE COVER

(7)
SYNTH/AF
MODULE COVER

{6) RF/IF _»
MODULE

(10) CONNECTOR PINS
(BOTH SIDES OF
FRAME/PANEL)

(11) FRAME/PANEL /
DIVIDER PLATE

(4) OPEN AREAS
{5) MODULE FRAME

APPLY SILICONE
" COMPOUND HERE

. {!) RT MODULE
e~ COVER ASSEMBLY

a0

\i/

BOTTOM VIEW Deo705 1680°

Figure 5-3. RT Disassembly/Assembly Diagram.
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Table 5-3. RT Synth/AF Module Alignment

Step Procedure

1. Connect test equipment (fig. 5-1) and set switches as follows;

Test Adapter  TRANSMIT - OFF
SPEAKER - ON
NORM/+20 - NORM
POWER ON/OFF - OFF

RT CHAN -1
ANT - 50

OFF/VOL - midrange

§ CAUTION

The input power supply must be current limited to 400 mAdec or
damage to RT may result.

2. Adjust power supply to 14.5 Vdc and current limit to 400 mAdc.
3. Set test adapter POWER ON/OFF switch to ON.
SYNTHESIZER OUTPUT FREQUENCY ALIGNMENT
NOTE
Perform steps 4 through 7 only if RT transmit frequency accuracy
is not within +/- 2.0 ppm. Otherwise proceed to step 8.
4. Program a frequency of 87.9875 MHz into chammel 8 of the RT.
5. Set test adapter TRANSMIT switch to TX.
6. Measure 109.3875 MHz at P2-13 (VCO frequency).
7. Adjust C25 for VCO frequency accuracy of +/-0.2 PPM (within 22 Hz of
nominal)
MODULATOR UENCY ALIGNMENT
8. Set test adapter TRANSMIT switch to ON.
9. Hold a jumper between P2-1 and R16 (TP3).
10. Place a jumper between R83 and chassis ground.
NOTE

Initial adjustment of C99 is to guarantee that the 21.4 MHz
modulator frequency is locked up (coarse adjustment). The final
C99 adjustment for TP2 voltage is critical to set the modulator
frequency range (fine adjustment).
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Table 5-3. RT Synth/AF Module Alignment - CONT

Step Procedure

11. Measure 2.5 +/- 0.1 Vdc at TP2. If the voltage is incorrect, adjust C99.

12. Measure 21.4 MHz +/- 50 Hz at P2-2.

13. Remove jumper between P2-1 and R16 (TP3).

MODULATION LIMITING ADJUSTMENT
NOTE

300 - 3000 Hz audio filter on modulation meter shall be disabled
(OUT) for the following test.

14, Connect audio oscillator to transmit input on test adapter.

15. Adjust audio oscillator for 300 Hz and output level to produce 4.5 kHz
deviation on the modulation meter.

16. Set test adapter NORM/+20 switch to +20.

17. Measure 7.25 +/- 0.2 kHz deviation on the modulation meter. Adjust R120 if
incorrect.

18. Remove audio input and remove jumper from P2-20 to module chassis ground.

19. Measure 2.50 to 3.50 kHz deviation on modulation meter. If frequency
deviation is greater than 3.45 kHz, select a next higher wvalue for R84 and
repeat step. If frequency deviation is less than 2.55 kHz, select a next
lower value for R84 and repeat step.

20. Place transmit switch to OFF.

21. Alignment is complete.

5-4.2 RT lLow Band RF/IF Module Alignment. Refer to paragraph 5-3 and prepare the

low band module for alignment. Table 5-4 aligns the low band module for peak
performance. If any procedure does not meet the specified limits, refer to the low
band module fault isolation procedure paragraph 5-5.2, the low band module schematic
FO-3, and the low band module component location diagram figure 5-5 as required.
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Table 5-4. RT Low Band RF/IF Module Alignment

Step Procedure

1. | Connect test equipment (fig. 5-2) and set switches as follows;

Test apter TRANSMIT - OFF
SPEAKER - OFF

NORM/+20 - NORM
POWER ON/OFF - OFF
RT CHAN - 3 (50.975 MHz)
ANT - 50
OFF/VOL - midrange
§ CAUTION

The input power supply must be current limited to 400 mAdc or
damage to RT may result.

2. | Adjust power supply to 14.5 Vdc and current limit to 400 mAdc.
3. | Set test adapter POWER ON/OFF switch to ON.

VCO ALIGNMENT

ROTE

Alternate test frequencies shall not be used for VCO alignment.
Perform alignment using preset chamnels specified in the minimum
performance test.
4. { Jumper R62 (5Q DSBL) in Synth/AF module to ground.
5.} Measure 13.0 Vdc +/- 10% (low band control) at P2-14.
6. | Adjust Cl06 for 9.4 - 9.6 Vdc at P2-9.
7.1 Measure 72.375 MHz +/- 2 PPM at P2-13.
8. Select channel 1 (30.000 MHz) on RT.
9. | Adjust L31 for 1.75 to 2.10 Vdc at P2-9.
10. | Measure 51.400 MHz +/- 2 PPM at P2-13.
11. | If L30 adjustment was required, repeat steps 6 thru 10 to achieve limits.
12. Select channel 8 (87.9875 MHz) on RT.

13. | Measure 13.0 Vdc +/- 10% (high band control) at P2-16.

14. | Adjust C88 for 9.4 - 9.6 Vdc at P2-9.
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Table 5-4. RT Low Band RF/IF Module Alignment- CONT

Step Procedure

15. | Measure 109.3875 MHz +/- 2 PPM at P2-13.

16. Select channel 4 (51.0375 MHz) on RT.

17. | Adjust L30 for 1.75 - 2.10 Vdc at P2-9.

18. | Measure 72.4375 MHz +/- 2 PPM at P2-13.

19. ] If L30 adjustment was required, repeat steps 14 thru 18 to achieve limits.
20. | Measure 6.5 - 7.7 Vdc (VCO output voltage) at P2-13.

21. | Select channel 1 (30.000 MHz) on RT.

22. | Measure 6.5 - 7.7 Vdc at P2-13.

23. | Measure 270 to 450 mV RF at P2-13 using a HI-Z probe with the RT set to
channels 1, 2, 3, 4, and 6.

24 Measure 220 to 450 mv at P2-13 using a HI-Z probe with the RT set to
channel 8 (87.9875 MHz).

RCVR ALIGNMENT
25 Select channel 1 (30.000 MHz) on RT.

26. | Adjust signal generator for 30.000 MHz +/- 50 Hz, 10.0 microvolts, 8 kHz
deviation at 1 kHz audio.

27. | Adjust RT OFF/VOL control for 1.0 VRMS on distortion analyzer and measure
51.400 MHz +/~ 2 PPM at P2-13.

NOTE

Signal gemnerator output level may be adjusted as necessary to
override mnoise.

28. | Adjust C28 for best SINAD.
29. | Adjust signal generator for 0.5 microvelt output.

30. | Adjust T3 and T4 for best SINAD.
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Table 5-4. RT Low Band RF/IF Module Alignment- CONT

Step Procedure

31. | Adjust signal generator for 50.975 MHz +/- 50 Hz, 8 kHz deviation at 1 kHz
audio.

32. Select chamnel 3 (50.975 MHz) on RT.

33. | Measure 72.375 MHz +/- 2 PPM at P2-13.

34. | Adjust C49 and C55 for for best SINAD.

35. | Adjust signal generator for 51.0375 MHz +/- 50 Hz, 8 kHz deviation at 1 kHz
audio.

36. | Select channel 4 (51.0375 MHz) on RT.

37. | Measure 72.4375 MHz +/- 2 PPM at P2-13.

38. | Adjust Tl and T2 for best SINAD.

39. | Adjust signal generator for 87.9875 MHz +/- 50 Hz, 8 kHz deviation at 1 kHz
audio.

40. Select channel 8 (87.9875 MHz) on RT.

41. | Measure 109.3875 MHz +/- 2 PPM at P2-13.

42. | Adjust C47 and C54 for best SINAD.

NOTE
To guarantee proper RCVR aligmment, the trim caps shall be the
last components adjusted in each band. (C49 and C55 at 50.975
MHz; C47 and C54 at 87.9875 MHz.)

43. | Adjust signal generator output level to 0.25 microvolts and repeat align-
ment steps 25 thru 42 above for chammnels 1, 3, 4, and 8 until there is no
further improvement.

44. | Adjust signal generator for 40.0125 MHz +/- 50 Hz, 4.5 kHz deviation
at 1 kHz audio, 1.0 mV rf output level.

45. | Select channel 2 (40.0125 MHz) on the RT and adjust RT OFF/VOL for 2.4
Vrms audio output.

46. | Adjust C28 for minimum audio distortion (10% maximum).

47. | Adjust RT OFF/VOL control for 1.0 Vrms audio output and measure 12 dB mini-
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Table 5-4. RT Low Band RF/IF Module Alignment- CONT

Step Procedure

SQUELCH ADJUSTMENT

48. | Adjust signal generator for 40.0125 MHz, 1 kHz audio modulated at 4.5 kHz
deviation and rf output level to minimum.

49. { Select channel 2 (40.0125 MHz) on RT.
50. | Adjust R36 fully CW (approximately 10 turns).
51. | Measure 0.5 Vdc maximum at P2-6.
52. | Adjust signal generator rf output level for 1.0 microvolts.
53. | Measure 2.0 Vdc minimum at P2-6.
54, 1 Adjust signal generator rf output level for minimum output.
55. | Adjust R36 CCW until P2-6 voltage is greater than 2.0 Vdec.
56. | Slowly adjust R36 CW until P2-6 is less than 0.5 Vdc.
57. | Adjust R36 approximately one turn CW.
58. | Adjust signal generator rf output level to 0.27 microvolts.
59. | Measure 2.0 Vdc minimum (squelch open) at P2-6.
60. | Adjust signal generator rf output level for 0.20 microvolts.
61. | Measure 0.5 Vdc maximum (squelch close) at P2-6.

NOTE
If limits are not met, adjust R36 CCW to obtain squelch open

limit or CW for squelch close limit.

62. | Remove jumper from R62 (on Synth/AF Module) and ground.
TRANSMITTER RF OUTPUT ADJUSTMENT

63. | Connect test equipment per figure 5-1.

64. | Select channel 2 (40.0125 M_Hz) on RT.

65. | Set test adapter TRANSMIT switch to TX and adjust R56 until power supply
current is 350 to 360 mAdc.
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Table 5-4. RT Low Band RF/IF Module Alignment- CONT

Step Procedure

66. | Set test adapter TRANSMIT switch to TX and verify rf output is 1.0 watt
minimum and transmit current (total RT) is less than 370 mAdec for channels

1; 2, 3, 4', 6, and 8.

67. | Alignment is complete.

5-4.3 RT High Band RF/IF Module Alignment. Refer to paragraph 5-3 and prepare the

high band module for alignment. Table 5-5 aligns the high band module for peak
performance. If any procedure does not meet the specified limits, refer to the high
band module fault isolation procedure paragraph 5-5.3, the high band module
schematic FO-4, and the high band module component location diagram figure 5-6 as

required.

Table 5-5. RT High Band RF/IF Module Alignment

Step Procedure

1. Connect test equipment (fig. 5-2), and set switches as follows;

Test Adapter TRANSMIT - OFF
SPEAKER - OFF

NORM/+20 - NORM
POWER ON/OFF - OFF
RT CHAN - 8 (173.9875 MHz)
ANT - 50
OFF/VOL - midrange
$ CAUTION ¥

The input power supply must be current limited to 400 mAdec or
damage to RT may result,.

2. | Adjust power supply to 14.5 Vde and current limit to 400 mAdc.
3. | Set test adapter POWER ON/OFF switch to ON.
VCO ALIGNMENT

NOTE

Alternate test frequencies shall not be used for VCO alignment.
Perform alignment using preset channels specified in the minimum
performance test.
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Table 5-5. RT High Band RF/IF Module Alignment - CONT

Step Procedure
4. | Jumper R62 (SQ DSBL) in the Synth/AF module to ground.
5. | Measure 13.0 Vdec +/- 10% (high band control) at P2-16.
6. | Adjust C96 for 9.4 - 9.6 Vdc at P2-9.
7. | Measure 152.5875 MHz +/- 2 PPM at P2-13.
8. Select chammel 1 (130.000 MHz) on RT.
9. | Adjust L30 for 1.85 - 2.10 Vdec at P2-9.
10. | Measure 108.600 MHz +/- 2 PPM at P2-13.
11. | If L30 adjustment was required, repeat steps 6 thru 10 to achieve limits.
12. | Measure 6.5 to 7.7 Vdc (VCO output voltage) at P2-13.
13. | Using a high impedance probe, measure 290 mV minimum at R67 with the RT set
to channels 1, 4, and 8.
RCVR AT.IGNMENT
14, Select channel 1 (130.00 MHz) on RT.
15. | Adjust signal generator for 130.000 MHz +/- 50 Hz, 10.0 microvolt, 1 kHz
audio modulated at 8 kHz deviation.
16. | Adjust RT OFF/VOL control for 1.0 Vrms on distortion analyzer.
NOTE
Signal generator output level may be adjusted as necessary to
override noise.
17. | Adjust C25 for best SINAD.
18. | Adjust signal generator for 173.9875 +/- 50 Hz and 0.5 microvolt output
with 1 kHz audio modulated at 8 kHz deviation.
19. Select channel 8 (173.9875 MHz) on RT.
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Table 5-5. RT High Band RF/IF Module Alignment - CONT

Step Procedure

20. | Measure 152.5875 MHz +/- 2 PPM at P2-13.

21. | Adjust C46, C51, and C59 for best SINAD.

22. | Adjust signal generator for 130.000 MHz +/- 50 Hz with 1 kHz audio
modulated at 8 kHz deviation.

23. Select channel 1 (130.000 MHz) on RT.

24. | Measure 108.600 MHz +/- 2 PPM at P2-13,

25. | Adjust L13, L15, and L17 for best SINAD (the core shall not extend more
than 1/2 turn above flush, and shall not go below four turns down from
flush).

NOTE
To guarantee proper RCVR alignment, the trim caps shall be the
last components adjusted (C46, C51, and C59 at 173.9875 MHz).

26. | Adjust signal generator output level to 0.25 microvolts and repeat above
alignment steps 14 thru 25 for channels 1 and 8.

27. | Adjust signal generator for 151.0375 MHz +/- 50 Hz, 3.0 kHz deviation and
1.0 mV rf output.

28. Select channel 4 (151.0375 MHz) on RT and adjust RT OFF/VOL for 2.4 Vrms
audio output.

29. | Adjust C25 for minimum audio distortion (10% maximum).

30. | Adjust RT OFF/VOL control for 1.0 Vrms audio output and measure 12 dB
minimum SINAD ratio for channels 1 (30.000), 4 (51.038), and 8 (73.988)
with a signal generator output of 0.5 microvolts at 3 kHz deviation and 1
kHz audio for each channel.

SQUELCH ADJUSTMENT

31. | Adjust signal generator for 151.0375 MHz, 1 kHz audio modulated at 3.0 kHz
deviation and rf output level to minimum.

32. Select channel 4 (151.0375 MHz) on RT.

33. | Adjust R34 fully CW (approximately 10 turnms).

34. | Measure less than 0.5 Vdc at P2-6.
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Table 5-5. RT High Band RF/IF Module Aligmment - CONT

Step Procedure

35. | Adjust signal generator rf output level for 1.0 microvolt.
36. | Measure 2.0 Vdc minimum at P2-6.

37. ] Adjust signal generator rf output level for minimum output.
38. | Adjust R34 CCW until P2-6 voltage is greater than 2.0 Vdc.
39. | Slowly adjust R34 CW until P2-6 is less than 0.5 Vde.

40. | Adjust R34 approximately one turn CW.

41. | Adjust signal generator rf output level to 0.27 microvolts.
42. ] Measure 2.0 Vdc minimum (squelch open) at P2-6.

43, | Adjust signal generator rf output level for 0.20 microvolts.
44,1 Measure 0.5 Vdc maximum (squelch close) at P2-6.

NOTE

If limits are not met, adjust R34 CCW to obtain squelch open
limit or CW for squelch close limit

45. | Remove jumper from P2-23 (on Synth/AF Module) and ground.
TRANSMITTER RF OUTPUT ADJUSTMENT

46. | Connect test equipment per fig-ure 5-1.

47. Select channel 4 (151.0375 MH=z) on RT.

48. | Set test adapter TRANSMIT switch to TX and rotate R61 until power supply
current is 350 to 360 mAdc.

49. | Set test adapter TRANSMIT switch to TX and verify rf output is 1.0 watt
minimum and transmit current (total RT) is less than 370 mAdc for channels

1, 4, and 8.

50. | Aligmment is complete.
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5-5 RT_COMPO AULT .

The following procedures contain information necessary to fault isolate the
Synth/AF module, the low band RF/IF module, the high band RF/IF module, and the
Frame/Panel assembly to the lowest repairable component. These procedures should be
performed as directed from the minimum performance and alignment procedures. The RT
Frame/Panel assembly is fault isolated by performing a comprehensive continuity
check. Chapter 7 also contains a Wire List along with a Schematic Diagram.

5-5.1 Synth/AF Module Fault Isolation. Perform the following fault isolation as

directed from the minimum performance and alignment procedures. Equipment setup is
the same as that of the procedure that directed fault isolation be performed unless
otherwise stated. Refer to schematic diagrams and test point information in Chapter
7 as required for fault isolation.

Table 5-6. Synth/AF Module Symptom/Remedy

Symptom Remedy

MICROPROCESSOR /MEMORY FAULTS

a. Cannot program preset channels U5, U6, Q1

b. LCD displays incorrect information U5, U6, Q1

c. ANT warning tone error Us - 21

d. Battery warning tone error u2-c, U2-D, Us-1, 3, 4
CONTROL VOLTAGE FAULTS

a. No XMIT B+ voltage Check U6-2, U7-6

b. No RCVR B+ voltage Check U6-15, U7-11

c. No chopped B+ voltage Check U6-15, U7-10

d. No HI/LO Band Control voltages Check U7-2,3,4,8,9

e. Squelch disable error Check U6-19, U7-7

SYNTH FAULTS

a. Output frequency incorrect Ul, U3
b. Cannot adjust C25 for +2 PPM Y1
c. Tune voltage error U2-A, U2-B
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Table 5-6. Synth/AF Module Symptom/Remedy - CONT

Symptom Remedy

MODULATOR FAULTS

a. No 21.4 MHz output Q5, Q7

b. Cannot adjust C99 for TP2 voltage Ull, CR27
of 2.5 Vde.

c. Cannot adjust R120 for correct Q6, Q10
modulation

d. No 150 Hz squelch tome U6 - 18

XMIT MIC AMP FAULTS

a. Low gain or mo output at P2-22 U7-5, Q4, U8, U9
b. Excessive distortion Measure distortion at P2-22
c. Incorrect frequency response Usg, U9
d. No internal spkr/mic mute Q9
RCVR AF AMP FAULTS
a. Low gain or no output ‘u7-7, Ul2-5, Q8
b. Excessive distortion Measure distortion at P2-28
c¢. Incorrect frequency response R146, R147, Cl1l21, Cl22
d. No internal spkr/mic mute Q8

5-5.2 Low Band RF/IF Module Fault Isolation. Perform the following symptom/remedy

as directed from the minimum performance and alignment procedures. Equipment setup
is the same as that of the procedure that directed fault isoclation be performed
unless otherwise stated. Refer to schematic diagrams and test point information in
chapter 7 as required for fault isolation.
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Table 5-7. RT Low Band RF/IF Module Symptom/Remedy
Symptom Remedy
VCO FAULTS

Tune voltage P2-9 railed out low
(approx. 0.4 Vdc) and no rf at P2-13.

Oscillator is running but frequency is
stuck at lower end of range.

Tune voltage railed out high (may go

low at low channel but not low enough).

P2-13 rf level is too low.

P2-13 voltage not within limits.
- VCO frequency is ok at P2-13.

- VCO frequency is not ok at P2-13.

SQUELCH FAULTS

Squelch does not set.

Signal present only when SQ DSBL is
pressed (very large signal input).

LB - Perform voltage measurements
at TP6, TP10. If incorrect
voltage: Q10, CR33, CR37,
CR25, Q11, Cl105

HB - Perform voltage measurements
at TP5, TP1l2. 1If incorrect
voltage: Q9, CR32, CR36,
CR24, Q8, C89

LB - CR27, L31
HB - CR26, L30

LB - CR26

HB - CR27

LB - €99-C101, L28, 129, CR24,
Qll, Q10

HB - €93-C95, L25, L26, CR25,
Q8, Q9

LB - CR37 shorted, CR24, R79
HB - CR36 shorted, CR25, R78

LB - CR33 shorted, Qll, CR25, L27
HB - CR32 shorted, Q8, CR24, 127

Check R36 for 0 - 5k ohms, C113.
Adjust R36 full CW. Level should
vary 20 - 30 dB between Ul-9 and
Ul-11. 1If not, Ul, CR8, CR9Y,
R30. 1If problem not resolved, go
to RCVR faults.

Press SQ DSBL and measure 0.5 Vdc
at Ul-12. 1If Ui-12 is 0.0 Vdc or
near 0.0 Vdec, R33 (thermistor)
shorted, R60 or CR7 open
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Symptom
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RT Low Band RF/IF Module Symptom/Remedy - CONT

Remedy

Squelch does not set.
signal to open squelch.

Takes large

TRANSMYTTER FAULTS
NOTE

Voltages and rf levels are
measured during transmit
unless otherwise noted.

No power output. Maximum current dur-
ing transmit. Current not adjustable.
Cannot adjust current. Unadjustable
high power.

Power output low at all frequencies.
Maximum current during transmit (is
adjustable).

Power output low at all frequencies
or fades with extended transmit time.

No power output. Small or no increase
in transmit current.

No power output, one band only.

No or low power output. Receiver
checks poorly also, one band only.

Apply 0.5 microvolts rf at ANT
connector and press SQ DSBL
switch. Measure 12 dB minimum
SINAD. If SINAD incorrect, go to
RCVR faults. 1If SINAD correct,
R28, R33

Q4 shorted, R53, C67

R56, R55, R54, CR19. Measure
voltages at Q6 base (12.7 Vdc)
and emitter (TPl6, 3.5 - 13.0
Vdc). 1If incorrect, R51, CR22,

Q6

Measure voltage at Q7 collector
(12.0 Vdc). 1If incorrect, CR20,
CR21. Using spectrum analyzer
and high impedance probe, measure
gain of U3 (TPl7) and U2 (TP19)

C75, C76, Q4, CR18

c77, €73, T7, L18, T8, Q4.
Measure TP13 (1l4.1 Vdc RCV, 0.07
Vde XMIT). If incorrect Q5, R58.
R59, Q7, R6l1l, L21

LB - A2; HB - Al; measure T/R
switch voltages at TP1l, TP2, TP3,
and TP4.

LB - CR17, CR34
HB - CR10, CR13
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Table 5-7. RT Low Band RF/IF Module Symptom/Remedy - CONT

Symptom

Remedy

5-54

h. No Transmit driver input level
at TP15.

RECEIVER FAULTS

a. Cannot adjust C28 for minimum
distortion. Distortion high.

b. Low or no audio level (4.5 kHz
deviation).

c. Poor SINAD. GCannot adjust C28 for
maximum audio output (noisy or no
signal).

RF_PREAMP FAULTS
NOTE
All measurements shall be taken with
0.5 microvolts rf signal input to ANT
connector (frequency depends upon band).

LB PREAMP

a. GCannot adjust T3, T4, C49, C55 for
12 4B minimum SINAD ratio.

Go to RF Preamp faults.

L7 open, C28, Cl118, R27, Cl21

(if L7, C28, or Cll8 are replaced
Cl21 may have to be selected to o
btain less than 10% distortion.

If no audio present, C38 or R88
open, C39 shorted

1f audio present but low and

C38, R88, C39 ok, then remove C38
and Cl1l3 and measure Ul-9 AF
output for approximately 300
mVrms. If low, Ul

Apply 21.4 MHz rf signal at 1 mV
at ANT comnnector. Using a high
impedance probe, measure 10 - 15
dB increase from Ql-Gl (TP9) to
Ql-drain. If incorrect, measure
approx. 4.35 Vdc at TP8 (Ql-G2)
and 12.75 Vdc at Ql-drain. If
incorrect, R9 - R1l4. 1If ok, go
to RF Preamp faults.

Perform voltage measurements at
TP23, TP24, TP25. Measure CR30
and CR31 cathode voltages.
Should be same as TP22 tune
voltage. If low or near 0.0 Vdc,
CR30, CR31
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Table 5-7. RT Low Band RF/IF Module Symptom/Remedy - CONT

Symptom Remedy
HB PREAMP
b. Cannot adjust T1l, T2, C47, C54 for Perform voltage measurements at
12 dB minimum SINAD ratio. TP21, TP27, TP28. Measure CR28 and

CR29 cathode voltages. Should be
same as TP22 tune voltage. If low
or near 0.0 Vdc, CR28, CR29

¢. Poor SINAD in one or both bands. LB - Measure 0.6 to 1.0 Vdc on case
of Q3. If incorrect, T3, CR30,
Q3. With high impedance probe,
measure 8 to 17 4B gain from

TPl4 to TP24. 1If incorrect,

Q3. 1If SINAD bad at both ends
of band and gain is good, CR30

HB - Measure 0.6 to 1.0 Vdc on case
of Q2. 1If incorrect, Tl, CR28,
Q2. With high impedance probe,
measure 8 to 17 dB gain from
TP14 to TP28. If incorrect,
Q2. 1If SINAD bad at both ends
of band and gain is good, CR28

d. Poor SINAD or no receive. Measure 6.5 Vdc at TPl4 and anode of
CR17 or CR10. 1If either voltage is
missing, R39 or R40 bad. Check
CR1l, CR12, CR35 not shorted.
Measure T/R switch voltages at TP1,
TP2, TP3, and TP4. Check U6, CR2,
or refer to VCO faults

5-5.3 High Band RF/IF Module Fault Tsolation. Perform the following symptom/remedy

as directed from the minimum performance and alignment procedures. Equipment setup
is the same as that of the procedure that directed fault isolation be performed
unless otherwise stated. Refer to schematic diagrams and test point information in
chapter 7 as required for fault isolation.
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Table 5-8. RT High Band RF/IF Module Symptom/Remedy
Symptom Remedy
VCO FAULTS

Tune voltage P2-9 railed out low
(approx. 0.4 Vdc) and no rf at P2-13.

Oscillator is running but frequency is
stuck at lower end of range.

Tune voltage railed out high (may go

low at low channel but not low enough).

P2-13 rf level is too low.
P2-13 voltage not within limits.

- VCO frequency 1is ok at P2-13.
- VCO frequency is mot ok at P2-13,
SQUELCH ULTS

Squelch does not set.

Signal present only when SQ DSBL is

pressed (very large signal input).

Squelch does not set.
signal to open squelch.

Takes large

Qli, CR30, R88, Ql0, C97

CR29, CR31, L30

CR29, CR31

€101, L31, Qlo0, Q11

C75 shorted, R94
CR30 shorted, Q10, L32, R105

Check R34 for 0 - 5k ohms, C35.
Adjust R34 full CW. Level should
vary 20 to 30 dB between Ul-9 and
Ul-11. 1If not, Ul, CR9, CR10, R27.
If problem not resolved, go to RCVR
faults.

Press SQ DSBL and measure 0.5 Vdc
at Ul-12. 1If Ul-12 is 0.0 Vdc or
near 0.0 Vdc, R19 (thermistor)
shorted, R64 or CR8 open

Apply 0.5 microvolts rf at ANT
connector and press SQ DSBL switch.
Measure 12 dB minimum SINAD. 1If
SINAD incorrect, go to RCVR faults.
If SINAD correct, R19, R26 - R29.
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Symptom
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RT High Band RF/IF Module Symptom/Remedy - CONT

Remedy

TRANSMITTER FAULTS
NOTE

Voltages and rf levels are measured
during transmit unless otherwise noted.

Maximum current
Current not

No power output.
during transmit.
adjustable.

Cannot adjust current. Unadjustable

high power.

Power output low at all frequencies.
Maximum current during transmit (is
adjustable).

Power output low at all frequencies
or fades with extended transmit time.

No power output. Small or no increase
in transmit current.

No power output.

No or low power output. Receiver

checks poorly also.

No Transmit driver input level
at TP12.

RECEIVER FAULTS

Cannot adjust C25 for minimum
distortion. Distortion high.

Q6 shorted, R57

R61, R60, R59, CR22. Measure
voltages at Q4 base (12.7 Vdc) and
TP2. 1If incorrect, R56, CR28, Q4

Using spectrum analyzer and high
impedance probe, measure gain of
Q9 (R83), Q8 (R74), Q7 (R73)
€110, €73, Q6, CR25, CR24, CR23

C74, C63, T1l, L40, Q6.
Measure TP3. 1If incorrect Q5,

R58 - R63.
Al, L22, 138
CR17, CR18

Go to RF Preamp faults.

L1l open, €25, C24, R24, C23

if L11, €25, or C24 are replaced
€23 may have to be selected to
achieve less than 10% distortion.
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Table 5-8.

Symptom

RT High Band RF/IF Module Symptom/Remedy - CONT

Remedy

a.

b.

C.

Low or no audio level (3.0 kHz
deviation)

Poor SINAD. Cannot adjust €25 for
maximum audio output (noisy or no
signal).

RF_PREAMP FAULTS
NOTE

All measurements shall be taken with 0.5

microvolts rf signal input to ANT con-
nector.

Cannot adjust L13, L15, Ll17, C46, €51,

C59 for 12 dB minimum SINAD ratio.

Poor SINAD.

Poor SINAD or no receive.

If no audio present, C36 or R32
open, C37 shorted

If audio present but low and C36,
R32, C37 ok, then remove C36 and C35
and measure Ul-9 AF output for
approximately 300 mVrms. If low, Ul

Apply 21.4 MHz rf signal at 1 mV at
ANT connector. Using a high
impedance probe, measure 10 - 15 dB
increase from Ql-Gl1 (TP5) to Ql-
drain. If incorrect, measure
approximately 4.35 Vdc at Ql-G2
(TP4) and 12.75 Vde at Ql-drain. If
incorrect, R4 - R11. If ok, go to
RF Preamp faults.

Perform voltage measurements at
TP7, TP8, TP9, and TP10. Measure
CR19, CR20 and CR21 cathode volt-
ages. Should be same as TP1l5 tune
voltage. If low or mear 0.0 Vdc,
CR19, CR20, CR21

Measure 0.4 to 0.9 Vdec on case of
Q2, 0.6 to 1.0 Vdc on case of Q3.

If incorrect, L13, CR19, L15, CR20,
L17, CR21, Q2, Q3. With high
impedance probe, measure 20 to 26 dB
gain from input (TPl4) to output
(TP10). 1If incorrect, Q2, Q3. 1If
SINAD bad at both ends of band and
gain is good, CR19, CR20, CR21

Measure 6.1 Vdc at (TPl4) If voltage
is missing, R39 bad. Check CR1l4,
CR15, CR16 not shorted. Check U2,
CR2 or refer to VCO faults.
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5-5.4 RT Panel Continuity Checks. Refer to figure 5-7 for RT frame/panel
component location and perform resistance/continuity checks per table 5-9 with both
modules removed.

Table 5-9. RT Frame/Panel Wire List

Switch Position From To Indication
J2-3 J1-8
J2-4 J1i-11
J2-5 J1-5
J2-7 J1-6
J2-10 J1-12
J2-11 J1-2,10,13
J2-12 J1-11
J2-17 J5-B
J2-18 J1-1
J2-19 J5-C
J2-20 J1-9
J2-21 J5-D
J2-22 J1-14
J2-23 J1-7
J2-28 J1-4
J3-19,20 Interconnect
Plate
J3-14 J5-F
J5-A J2-11
Battery J1-15
Terminal
(+
Battery J2-11,
Terminal Interconnect
(-) Plate, Chassis
Frame, Control
Panel
VOL/OFF ON Battery J2-12 6.5-8.0 kohms
Terminal (observe diode
+) polarity)
VOL/OFF OFF Battery J2-12 6.5-8.0 kohms
Terminal {(observe diode
(+) polarity)
VOL/OFF ON J5-E J2-12 Continuity
VOL/OFF OFF J5-E J2-12 Open
VOL/OFF FULL CW J2-24 J2-26 20K ohms max
VOL/OFF FULL CCW J2-24 J2-11 100 ohms max
VOL/OFF FULL CCW J2-26 J2-11 70K - 130K ohms
J2-11 J2-23 Open
SQ DSBL PRESS J2-11 J2-23 Continuity
J2-11 J2-1 Open
INCR PRESS J2-11 J2-1 Continuity
J2-11 J2-2 Open
SET PRESS J2-11 J2-2 Continuity
J2-11 J2-27 Open
PUSH TO PRESS J2-11 J2-27 Continuity
TALK
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Table 5-9. RT Frame/Panel Wire List - CONT
Switch Position From To Indication
J2-25 J2-11 17 - 27 ohms
ANT A J3-17 J3-11 1200 - 1800 ohms
ANT B J3-17 J3-9 1200 - 1800 ohms
ANT c J3-17 J3-7 1200 - 1800 ohms
ANT D J3-17 J3-5 1200 - 1800 ohms
ANT E J3-17 J3-3 1200 - 1800 ohms
ANT "50" J3-17 J3-13 1200 - 1800 ohms
CHAN 1 J3-8 J3-11 Continuity
CHAN 2 J3-8 J3-9 Continuity
CHAN 3 J3-8 J3-7 Continuity
CHAN 4 J3-8 J3-3 Continuity
CHAN 5 J3-8 J3-5 Continuity
CHAN 6 J3-4 J3-5 Continuity
CHAN 7 J3-4 J3-3 Continuity
CHAN 8 J3-4 J3-7 Continuity
CHAN 9 J3-4 J3-9 Continuity
CHAN 10 J3-4 J3-11 Continuity
J4 (ANT J3-16 8K - 12K ohms
post)
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Figure 5-7. RT Frame/Panel Component Location (Sheet 1 of 2)
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Figure 5-7. RT Frame/Panel Component Location (Sheet 2 of 2)
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Part II. POWER AMPLIFIER MAINTENANCE

5-6 PA MAINTENANCE CONCEPT.

Upon receipt of the suspected faulty UUT, visually inspect all connectors,
switches and knobs for physical damage. The following procedures describe the
sequence of events necessary for repairing the UUT to serviceable condition.

a. Perform UUT minimum performance test (table 5-10 for low band and table
5-11 for high band). 1If a fault is encountered, identify the faulty
module (table 5-12) as directed.

b. Troubleshoot the faulty module per FO-13 through FO-17.
c¢. Perform alignment per tables 5-13 through 5-16.

d. After all alignments, repairs, and assembly has been completed, the UUT
ninimum performance test must be run again for confidence.

5-7 PA MINIMUM PERFORMANCE TEST.

The following tables contain the Low Band and High Band PA minimum performance
tests. The minimum performance test insures the PA is operational.

5-7.1 low Band PA Minimum Performance Test. The following test checks operation of
the Low Band PA. The test also verifies performance of the PA after a repair has

been made. The PA 1is serviceable if every procedure meets the required limits. 1If
the PA does not pass the test, refer to table 5-12 for fault isolation. A
serviceable Low Band RT and PS/A assembly is required for the test.

Table 5-10. PA Low Band Minimum Performance Test

Required
Step Procedure indication

1. | Connect test equipment (fig. 5-8) and set switches as follows;

Test Adapter TRANSMIT - OFF
SPEAKER - OFF
NORM/+20 - NORM

POVER ON/OFF - OFF

RT ANT - 50
OFF/VOL - midrange
A AMPL/BYPASS - AMPL
PS/A POWER ON/OFF - OFF
SPKR/VOL - midrange

2. | Adjust power supply to 27 Vdc and set current limit to 25 amps.

3. | Connect RF sampler to PS/A J2.
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Step

Table 5-10. PA Low Band Minimum Performance Test - CONT

Procedure

Required
indication

10.

11.

12.

5-76

Set PS/A POWER ON/OFF switch to ON.

Load the following RT presets;

30.000 MH=z
40.000 MHz
50.000 Mhz
51.000 Mhz
70.000 MHz
87.9875 Miz

Select channel programmed for 30.000 MHz.
Adjust audio oscillator for 1 kHz audio.
Set modulation meter 300 to 3000 Hz audio filter to IN.

Set test adapter TRANSMIT switch to TX, press RT INCR switch,
and adjust audio oscillator for +4.5 kHz deviation on
modulation meter.

Set test adapter TRANSMIT switch to TX, press RT INCR switch
and measure the following references, recording each
measurement for future use:

power output reference (watts)
frequency accuracy reference (MHz)
modulation deviation

reference (kHz)
audio distortion reference (%)

Repeat step 10 for RT presets 40.000, 50.000, 51.000, 70.000,
and 87.9875 MHz. ’

Reference level is complete.
NOTE
Do not change test equipment settings after

performing the reference procedure unless
instructed.

PA FREQUENCY
BAND 30-88 MHZ
indicator 1lit
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Table 5-10. PA Low Band Minimum Performance Test - CONT
Required
Step Procedure indication
13. | Connect RF sampler to PA ANT J2.
14. | Connect PA W4P2 to PS/A J2.
TRANSMIT BYPASS
15. | Set PA AMPL/BYPASS switch to BYPASS. PA FREQUENCY
BAND 30-88 MHZ
indicator off
16. | Select 30.000 MHz preset on R/T and set test adapter Less than 1.0
TRANSMIT switch to TX and measure power output. dB below refer-
ence taken in
step 10
TRANSMIT AMPL
17. | Set PA AMPL/BYPASS switch to AMPL, test adapter TRANSMIT Power AMPL
switch to ON, press RT INCR switch and measure the FAULT indi-
following. cator not 1lit.
frequency accuracy Same as ref.
+/- 100 Hz
modulation deviation Same as ref.
+/- 0.5 kHz
audio distortion Same as ref.
+/- 1.0 %
power output 12 - 20 watts
18. | Select RT presets 40.000, 50.000, 51.000, 70.000, and same as step 17
87.9875 MHz and repeat step 17.
FAULT
19. | Remove RF Sampler from PA J2.
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Table 5-10. PA Low Band Minimum Performance Test - CONT

Required
Step Procedure indication
20. | Set test adapter TRANSMIT switch to TX. POWER AMPL
FAULT indi-
cator 1lit on
UUT.
21. | Test is complete.
5-7.2 PA High Band Minimum Performance Test. The following test checks operation

of the High Band PA.
has been made.

The test also verifies performance of the PA after a repair
The PA is serviceable if every procedure meets the required limits.

If the PA does mot pass the test, refer to table 5-12 for fault isolation.

Table 5-11. PA High Band Minimum Performance Test

Required
Step Procedure indication
1. | Connect test equipment (fig. 5-8) and set switches as
follows; )
Test Adapter TRANSMIT - OFF
SPEAKER - OFF
NORM/+20 - NORM
POWER ON/OFF - OFF
RT ANT - 50
OFF/VOL - midrange
PaA AMPL/BYPASS - AMPL
PS/A POWER ON/OFF - OFF
SPKR/VOL - midrange
2. | Adjust power supply to 27 Vdc and set current limit to 25
amps.
3. | Connect RF sampler to PS/A J2.
4. | Set PS/A POWER ON/OFF switch to ON. PA FREQUENCY
BAND 130-174
MHZ indicator
lit
5. | Load the following RT presets;
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152.000 MH=z
173.9875 MH=z
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Table 5-11. PA High Band Minimum Performance Test - CONT

Required
Step Procedure indication

6. | Select channel programmed for 130.000 MHz.
7. | Adjust audio oscillator for 1 kHz audio.
8. | Set modulation meter 300 to 3000 Hz audio filter to IN.

9. | Set test adapter TRANSMIT switch to TX, and adjust audio
oscillator for +3.0 kHz deviation on modulation meter.

10. | Set test adapter TRANSMIT switch to TX, and measure the
following references, recording each measurement for future

use:
power output reference {watts)
frequency accuracy reference (MHz)
modulation deviation
reference (kHz)
audio distortion reference (%)
11. | Repeat step 10 for RT presets 152.000 and 173.9875 MH=z.

12. | Reference level is complete.

NOTE
Do mnot change test equipment settings after
performing the reference. procedure unless
instructed.

13. | Connect RF sampler to PA ANT J2.

14. | Comnect PA W4P2 to PS/A J2.
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Table 5-11.

PA High Band Minimum Performance Test - CONT

Required

Step Procedure indication

TRANSMIT BYPASS

15. | Set PA AMPL/BYPASS switch to BYPASS. PA FREQUENCY
BAND 130-174
MHz indicator
off

16. | Select 130.000 MHz preset on RT and set test adapter less than 1.0

TRANSMIT switch to TX. Measure power output. dB below refer-
ence taken in
step 10
TRANSMIT AMPL
17. Set PA AMPL/BYPASS switch to AMPL, test adapter TRANSMIT POWER AMPL
: switch to ON and measure the following; FAULT indi-
cator not lit
frequency accuracy same as ref.
» +/- 100 Hz
modulation deviation same as ref.
+/- 0.5 kHz
audio distortion same as ref.
+/- 1.0 %
power output 12 - 20 watts
18. | Select RT Presets 152.000 and 173.9875 MHz and repeat same as step 17
step 17.
FAULT

19. | Remove RF sampler from PA J2.

20. | Set test adapter TRANSMIT switch to TX. POWER AMPL
FAULT indi-
cator 1lit

21. } Test is complete.

5-80



TO 31R2-4-810-3
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Figure 5-8. PA Performance Test Setup.
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5-7.3

condition.

PA Fault Isolation.
Band and High Band PA.
Refer to para. 5-8 for removal/replacement procedures.

The following symptom/remedy table applies to the Low
Find the symptom that most likely describes the fault

Refer to figure

5-9 through 5-15 for PA module component locations.

Table 5-12.

PA Module Fault Checks

Symptom

Remedy
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PA
in

A)

B)

No

A)

B)

c)

D)

E)

frequency band indicator not lit
AMPL mode.

Remove PA power supply from am-
plifier/filter and connect only
P4-5/6 and P4-7/8 to J4& on ampli-
fier. Measure 6.0 VDC minimum at
P4-1 on power supply.

Remove PA filter from amplifier
and disconnect P5-1 or P5-F.
Measure 6.0 VDC minimum at
J5-1 oxr J5-F.

power output in BYPASS mode.

Disconnect RF interface cable Wi
and measure reference RF input
from RT at W4P1l for less than
0.1 dB below reference level.

Disconnect RF interface cable W2
from filter module and measure

power output at J2 on filter for

less than 1.0 dB below reference
level.

Measure +4.0 VDC at J3/P3-8 and
-48.0 VDC at J3/P3-6 with PA
filter and amplifier mated.

Remove filter module from am-
plifier module and measure +6.0
VDC at J3-8 and -48.0 VDC at .
J3-6 on amplifier module.

Remove PA power supply from am-
plifier and connect only P4-5/6
and P4-7/8 to J4 on amplifier.
Measure +6.0 VDC at P4-1 and
-48.0 VDC at P4-9.

Repair power supply if no voltage
present.

Repair amplifier module if no
voltage present; otherwise repair
PA chassis assembly.

Repair chassis assembly if no
reference RF measured at W4P1.

Repair chassis assembly if RF
measurement correct at J2 on
filter.

Repair PA filter module if both
voltage measurements are correct.

Repair PA filter module if both
voltage measurements are correct.

Repair PA amplifier module if
both voltage measurements are
correct; repair PA power supply
if either voltage is incorrect.
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Table 5-12. PA Module Fault Checks - CONT

Symptom

Remedy

RF output Frequency Accuracy, Audio
Distortion, oxr Modulation Deviation
exceeds limits with power output
level measurements correct.

A) Disconnect filter W1Pl from am-
plifier and measure RF output at
amplifier J1 connector for cor-
rect frequency accuracy, audio
distortion, or modulation devia-
tion.

B) Remove PA power supply from am-
plifier/filter module and connect
only P4-5/6 and P4-7/8 to J4 in
amplifier. Measure +6.0 VDC at
P4-1, -13.0 VDC at P4-2, +15.0
VDC at P4-3, and -48.0 VDC at
P4-9 on PA Power Supply.

No power output in AMPL mode with
BYPASS mode measurement correct.

A) Disconnect W2 from amplifier mod-
ule J2 and measure RF reference
input to amplifier module at W2P2
for less than 1.0 dB below refer-
ence level.

B) Measure +4.0 VDC at J3/P3-6 and
-48.0 VDC at J3/P3-8 with PA am-
plifier and filter mated.

C) Remove filter module from ampli-
fier module and measure +6.0 VDC
at J3-6 and -48.0 VDC at J3-8 on
amplifier module.

D) Remove PA power supply from am-
plifier and comnect only P4-5/6
and P4-7/8 to J4 in amplifier
module. Measure +6.0 VDC at
P4-1 and -48.0 VDC at 4-9 on
power supply.

E) Measure 0.2 VDC maximum at J5-H
on amplifier module.

Repair PA filter module if all
parameters are correct.

Repair PA amplifier module if all
four voltage readings are correct;
repair PA power supply if any
voltage reading is incorrect.

Go to step 4-F if measurement is
correct; otherwise continue with
step 4-B.

Repair PA filter module if both
voltage measurements are correct.

Repair PA filter module if both
voltage measurements are correct.

Repair PA power supply if either
voltage is not present or measure-
ment is incorrect.

Repair PA amplifier module if
measurements are correct; other-
wise repair PA chassis assembly.
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Table 5-12.

Symptom

PA Module Fault Checks - CONT

Remedy

5-84

1))

G)

H)

I)

J)

K)

Disconnect W1Pl from amplifier
module and measure the RF output
level at J1 on amplifier module
for 20 - 30 Watts.

Remove PA power supply from am-
plifier module and connect only
P4-5/6 and P4-7/8 to J4 in ampli-
fier module. Measure +6.0 VDC at
P4-1, -13.0 VDC at P4-2, +15.0
VDC at P4-3 and -48.0 VDC at P4-9
on power supply.

Measure REFL PWR voltage at
P3/33-5 for 0.2 VDC maximum and
FWD PWR voltage at P3/J3-7 for
0.7 VDC minimum with PA ampli-
fier/filter mated.

Measure +3.0 VDC at J3/P3-3 and
-48.0 VDG at J3/P3-1, if operat-
ing frequency is between 30.0 and
50.8 MHz OR measure +3.0 VDC at
J3/P3-1 and -48.0 VDC at J3/P3-3
if operating frequency is between
50.4 and 88 MHz.

Remove PA filter module from
amplifier module. Connect PA
chassis W4Pl to amplifier module
J2. Connect PA chassis W2P2 to
amplifier module Jl. Measure
+6.0 VDC at J3/P3-3 and -48.0 VDC
at J3/P3-1 if operating frequency
is between 30.0 and 50.8 MHz OR
measure +6.0 VDC at J3/P3-1 and
-48.0 VDC at J3/P3-3 if operating
frequency is between 50.4 and

88 MHz.

Remove PA power supply from am-
plifier module and connect only
P4-5/6 and P4-7/8 to J4 in am-
plifier module. Measure +6.0 VDC
at P4-1 and -48 VDC at P4-9 on
power supply.

Go to step 4-H if measurement is
correct; otherwise continue with
step 4-G.

Repair PA amplifier module if all
four voltage measurements are cor-
rect; repair PA power supply if
any voltage measurements are in-
correct.

For High Band PA, repair PA fil-
ter module if either voltage mea-
surement is incorrect. Continue
with step 4-1 for Low Band PA if
only voltage at P3/J3-7 is in-
correct; otherwise repair Low
Band PA filter module.

Repair PA filter module if both
voltage measurements are correct.

Repair PA filter module if both
voltage measurements are correct.

Repair PA amplifier module if
both voltage measurements are
correct; otherwise repair PA power
supply if either voltage measure-
ment is incorrect.
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Table 5-12. PA Module Fault Checks - CONT

Symptom

Remedy

5. Transmit FAULT indicator remains lit
in RCV mode or in XMIT mode
with no fault conditions present.

6. Power AMPL FAULT indicator does not
light for VSWR fault.

A) Measure 0.3 VDC minimum at
J3/P3-5 with PA amplifier/
filter mated.

B) Disconnect PA filter module
W2P2 from amplifier module and
check FAULT indicator.

C) Disconnect P5-G and measure for
+6.0 VDC at J5-G on amplifier
module.

Repair PA amplifier module.

Repair PA filter module if wvolt-
age measurements are incorrect.

Repair PA amplifier module if
indicator lights.

Repair PA amplifier module if
voltage measurements incorrect;
otherwise repair PA chassis assem-
bly.

5-8 PA MODULE ASSEMBLY AND DISASSEMBLY PROCEDURES.

The following paragraphs contain instructions necessary to remove and replace
the PA power supply, amplifier and filter assemblies.

5-8.1 DPower Supply Removal. Place PA with heatsink fins face down and perform the

following steps. Refer to figure 5-9.

a. Remove base plate (item 1) on PA by rotating seven slotted fasteners

(item 2) 1/4 turn CCW.

NOTE

Power supply captive screws (item 4) are double captivated.

b. Loosen four spring-loaded captive screws until they spring up. Lift
spring-loaded captive screws and loosen through second set of threads

(amplifier module standoffs).

CAUTION

Handle power supply (item 3) carefully as damage to pins may

result.

c. Lift power supply straight up from amplifier/filter assembly (item 11).
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WARNING

Avoid breathing fumes generated by soldering. Eye protection is
required.

d. Unsolder and remove power supply cover if required for fault isolation.

5-8.2 Amplifier/Filter Removal. Remove power supply (para 5-8.1) prior to
performing the following steps. Refer to figure 5-9.

a. Disconnect chassis wiring harness P5 (item 5).
b. Disconnect antenna output plug P2 (item 7).
c¢. Disconnect reference input plug P1 (item 9).

d. Loosen amplifier/filter six spring-loaded captive screws (item 12) until
they spring up.

e. Remove amplifier/filter (item 11) by lifting filter end first and
pulling out at an angle towards rear of chassis.

5-8.3 Filter Removal. Refer to figure 5-10.

a. Disconnect W1Pl (Item 1) and W2P2 (Item 2) from amplifier J1 and J2
connectors.

b. Remove four crosshead screws and washers (Item 3) securing filter (Item
4) to heatsink (Item 5).

c. Rotate four captive screws (Item 6) CCW approximately three turns into
standoff
threads to clear the heat sink.

CAUTION $

Do not bend pins on connector P3 (Item 7) when removing filter
from amplifier.

d. Carefully slide filter (Item 4) away from amplifier (Item 8) and remove.

WARNING

Avoid breathing fumes generated by soldering. Eye protection is
required.

e. Unsolder and remove filter cover (Item 9) , if required, for fault
isolation or alignment.

5-8.4 ApAmplifier Removal. Refer to figure 5-10.
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NOTE

The filter (Item 4) must be removed (para 5-8.3) prior to
removing the amplifier.

a.

b.

Cc.

d.

Unsolder and remove amplifier cover (Item 10).

Remove four crosshead screws and washers (Item 11) securing Q8 and Q9 to
heatsink.

Loosen six crosshead screws (Item 13) securing amplifier to heatsink.

Carefully lift amplifier (Item 8) straight up from heatsink (Item 5).

Amplifier Replacement. Refer to figure 5-10.

CAUTION

Amplifier Q8 and Q9 heatsinks and mating surfaces of heatsink
assembly must be free.of foreign material or damage to amplifier
may result from overheating.

a.

Apply silicone heatsink compound (MIL-C-B47113-I0Z) to amplifier Q8 and
Q9 heatsinks.

Place amplifier (Item 8) over heatsink (Item 5) and align mounting
holes. Install amplifier on heatsink and insure standoffs are seated
flat against heatsink surface.

: CAUTION $

Do not tighten hardware for Q8 and Q9 unless amplifier
module is properly installed on heatsink.

Cc.

Install and tighten four crosshead screws and washers (Item 1ll) securing
Q8 and Q9 to heatsink (Item 5).

WARNING
Avoid breathing fumes generated by soldering. Eye protection is
required.
d. 1Install and solder cover (Item 10) on module if alignment and fault

e.

isolation is complete.

Tighten six crosshead screws (Item 13) securing amplifier to heatsink.

Filter Replacement. Refer to figure 5-10.

$ CAUTION

Do not bend pins on commector P3 (Item 7) when installing filter
to amplifier.
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5-8.7

5-8.8

5-88

d.

Install and solder cover (Item 9) on module if alignment and fault
isolation is complete.

Slide filter (Item 4) on heatsink assembly (Item 5) and connect P3 (Itenm
8) to amplifier J3.

Install and tighten four crosshead screws and washers (Item 3) securing
filter to heatsink.

Connect W1Pl1 (Item 1) and W2P2 (Item 2) to amplifier J1 and J2.

Amplifier/filter Replacement. Refer to figure 5-9.

$ CAUTION

Insure thermal pad stays flat in bottom of chassis against

heatsink surface or damage to amplifier may result.

$ CAUTION

Inspect for and remove any foreign material found on thermal pad
and mating surfaces of amplifier/filter or damage to amplifier

may result.

a.

d.

e.

Install the amplifier/filter (amplifier end first) at an angle and slide
toward front of chassis.

Align amplifier/filter with mounting holes in heatsink and thread six
spring-loaded captive screws one to two turns into chassis mounting
holes. Do not tighten completely until power supply is installed.
Connect Pl to filter module J1.

Connect P2 to filter module J2.

Comnect P5 to amplifier module J5.

Power Supply Replacement. Perform amplifier/filter replacement (step 5-7.7),
then perform the following. Refer to figure 5-9.

WARNING
Avoid breathing fumes generated by soldering. Eye protection is
required.
Install and solder cover on module if fault isolation is complete.

a.

b.

Align four spring-loaded captive screws with mounting holes (Item 16) in
top of amplifier/filter. Ensure (Item 15) P4 comnector pins are aligned
and slowly lower until four standoff posts bottom out and P4 connector
pins firmly mate with amplifier J4.
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NOTE

Power supply captive screws are double captivated.

C.

Thread four spring-loaded captive screws through captive threads
(amplifier/filter standoffs). Tighten four spring-loaded captive screws
one to two turns into heatsink. Do not tighten completely at this time.

Alternately tighten ten spring-loaded captive screws (four if only the
power supply was removed) securing power supply and amplifier/filter to
heatsink assembly. Tighten screws (6 to 8 in-lbs) to insure even
pressure on heatsink thermal pad.

Install base plate (Item 1) and secure by rotating seven slotted
fasteners (Item 2) 1/4 turn CW.
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Figure 5-9. PA Module Disassembly/Assembly Diagram
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Figure 5-10. PA Amplifier/Filter Module Disassembly/Assembly.
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5-9 PA MODULE ALIGNMENT.

The following paragraphs contain instructions to align and adjust the Low Band
and High Band PA amplifier and filter modules. Alignment of .the applicable circuit
is required after a component has been replaced or when otherwise directed. Local
manufactured test cables not supplied are listed in chapter 1. The test cables are
used to extend the PA amplifier/filter and power supply modules from the PA chassis.
Refer to para. 5-8.2 for amplifier/filter removal and para. 5-8.1 for power supply
removal procedures.

5-9.1 Low Band Amplifier Alignment and Adjustment. The following table contains

alignment procedures for the Low Band amplifier modules. A serviceable power
supply/audio assembly, Low Band RT, PA power supply, PA chassis and PA Low Band
filter module shall be used during the alignment procedure. If any procedure does
not meet the specified limits refer to figure FO0-13 and fault isolate. Refer to
figure 5-11 as required.

Table 5-13. PA Low Band Amplifier Module Alignment and Adjustment

Step Procedure
1. Connect test equipment (fig. 5-16) and set equipment as follows;
Test Adapter TRANSMIT - OFF
" POWER ON/OFF - OFF
RT ANT - 50
OFF/VOL - midrange
PA AMPL/BYPASS - AMPL
PS/A POWER ON/OFF - OFF

2. | Adjust power supply to 27 Vdc and set current limit to 25 amps.
3. | Set PS/A POWER ON/OFF switch to ON.

VCO ALTGNMENT

4. | Load the following RT Preset frequencies:

30.000 51.000 50.400
40.000 70.000 50.800
50.000 87.9875

5. Select 30.000 MHz on RT.
NOTE

Spreading L2 windings increases the tune voltage; compressing L2
windings decreases the tune voltage.

6. | Set test adapter TRANSMIT switch to TX and measure -5.2 to -6.5 Vdc at TP9.
If measurement is not within tolerance, adjust L2.

7. | Set test adapter TRANSMIT switch to TX and measure less than -7.0 Vdc at
TPS.
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Table 5-13. PA Low Band Amplifier Module Alignment and Adjustment - CONT

Step Procedure

8. Select 50.000 MHz on RT.

9. | Set test adapter TRANSMIT switch to TX and measure -17.0 to -20.0 Vdc
at TP9. If measurement is not within tolerance, adjust L2 and repeat
above steps until voltage is correct for both 30.000 and 50.000 MH=z.

10. | Set test adapter TRANSMIT switch to TX and measure less than -7.0 Vdc
at TPS.

11. Select 51.0000 MHz on RT.
NOTE

Spreading L3 windings increases the tune voltage; compressing
windings decreases the tune voltage.

12. | Set test adapter TRANSMIT switch to TX and measure -5.2 to -6.5 Vdc at TP9.
If measurement is not within tolerance, adjust L3.

13. | Set test adapter TRANSMIT switch to TX and measure less than -7.0 Vdc at
TPS8.

14. | Select 87.9875 MHz on RT.

15. Set test adapter TRANSMIT switch to TX and measure -17.0 to -20.0 Vdc at
TP9. If measurement is not within tolerance, adjust L3 and repeat above
steps until voltage is correct for both 51.000 and 87.9875 MHz. If
adjusting L3 does not bring tune voltage within limits, adjust L6.

16. Set test adapter TRANSMIT switch to TX and measure less than -7.0 Vdec at
TPS.

B ELECT ALIGNMENT
17. Jumper TP2, TP4, and TP5 to module chassis ground.
18. Select 50.800 MHz on RT.

19. Set test adapter TRANSMIT switch to TX and measure 4.0 Vdec +/- 10% at J3-1.
If measurement is -48 Vdc nominal adjust L34 CW for 4.0 Vde nominal.

20. Set test adapter TRANSMIT switch to TX and measure -48.0 Vdec +/- 10% at J3-
3.

21. Select 50.400 MHz on RT.
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Table 5-13. PA Low Band Amplifier Module Alignment and Adjustment - CONT

Step Procedure

22. Set test adapter TRANSMIT switch to TX and measure 4.0 Vdc +/- 10% at J3-3.
If measurement is 4.0 VVdc nominal adjust L34 CCW for -48 Vdc nominal. If
L34 adjustment is required, repeat above steps until voltage is correct at
both 50.800 MHz and 50.400 MH=z.

23. Set test adapter TRANSMIT switch to TX and measure -48.0 Vdc at J3-1.
REGULATOR ADJUSTMENT

24, | Remove jumper from TP2 to ground.

25. | Measure 0.5 Vdc maximum at TPl.

26. | Set test adapter TRANSMIT switch to TX and measure 7.8 to 8.2 Vdec at TPl.
If measurement is mot within tolerance, adjust Ré for 8.0 Vdc.

27. | Measure 5.0 to 5.5 Vdc at TP7.

XSTR _BTAS ADJUSTMENT

28. | Set P5S/A POWER ON/OFF switch to OFF.

29, | Jumper TP8 to L32 and jumper TP2 to module chassis ground.

30. | Connect ammeter from P5-A to J5-A of Amp/Filter test cable.

31. | Set PS/A POWER ON/OFF switch -to ON and test adapter TRANSMIT switch to ON.
32. | Measure and record reference level current on ammeter (225 to 275 mAdce).
33. | Remove ground jumper from TP4 and verify current on ammeter is 65 to 75
mAdc above reference. If measurement is not within tolerance, adjust R39
for 70 mAdc above reference.

34, | Measure 1.5 - 5.5 Vdc at TP4.

35. | Remove ground from TP5 and jumper TP4 to ground.

36. | Verify current on ammeter is 95 to 105 mAdc above reference. If
measurement is not within tolerance, adjust R47 for 100 mAdc above
reference.

37. | Measure 1.0 to 5.0 Vdec at TP5.

38. | Set PS/A POWER ON/OFF switch to OFF and test adapter TRANSMIT switch to
OFF.

5-103



TO 31R2-4-810-3

Table 5-13. PA Low Band Amplifier Module Alignment and Adjustment - CONT

Step Procedure

() ADJUSTMENT
39. | Remove all jumpers from TP2, TP4, TP5, TP8.
40. | Remove ammeter from Amp/Filter test cable.
41. | Set PSA POWER ON/OFF switch to ON.
42, | Adjust R100 maximum CW.
43, | Select 87.9875 MHz on RT.
NOTE
L18 is adjusted by adding a fillet of solder to the radius.

44, | Set test adapter TRANSMIT switch to TX and measure 14.0 watts minimum on
pover meter. If measurement is not within tolerance, adjust L1l, and L18.

45, Select 40.000 MHz on RT.

46. | Set test adapter TRANSMIT switch to TX and adjust R100 for 16 watts power
output.

47. | Set test adapter TRANSMIT switch to TX and measure 12 - 20 watts power
output at the following RT frequencies; 30.000, 50.000, 51.000, 70.000 and
87.9875 MHz.

48. { Alignment is complete.

5-9.2 Low Bapd Filter Module Aligpment. The following table contains alignment

procedures for the Low Band filter module. A serviceable power supply/audio
assembly, Low Band RT, PA power supply, PA chassis and Low Band amplifier module
shall be used during the aligmment procedure. The cover must be removed from the
applifier and/or the filter if adjustments are to be made. If any procedure does
not meet the specified limits refer to figure FO-14 and fault isolate. Refer to
figures 5-11, 5-12 and 5-18 as required.
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Table 5-14. PA Low Band Filter Module Alignment

Step Procedure
1. | Calibrate network analyzer. Keep connecting cables as short as possible.
2. | Connect test equipment (fig. 5-17) and set equipment as follows;
Iest Adapter TRANSMIT - ON
POWER ON/OFF - OFF
PA AMPL/BYPASS - = AMPL
PS/A POWER ON/OFF - OFF

3. | Jumper amplifier module TP4, TP5 and TP2 to module chassis ground.

4. | Adjust power supply to 27 Vdc and set current limit to 25 amps.

5. | Set PS/A POWER ON/OFF switch to ON.

30-51 MHZ (LB SECTION) ALIGNMENT

6. | Momentarily connect amplifier module R156 to R158 to select LB section.

7. | Verify the stopband attenuation (channel 2) is 60 dB minimum in the
frequency range of 60.000 through 150.000 MHz. (Set analyzer to 10 dB/div,
CENTER FREQ to 100 MHz and SWEEP WIDTH to 200 MHz.) If measurement is not
within tolerance annotate any discrepancies.

8. | Verify the passband attenuation (channel 2) at the following frequencies.
(Set analyzer to 1 dB/div, CENTER FREQ to 50 MHz and SWEEP WIDTH to 100
MHz.) If measurement is not within tolerance annotate any discrepancies.
Frequency Attenuation
—(MHz) =~ _(maximum)

30.000 1.0 dB
40.000 1.2 dB
51.000 1.7 4B
9. | Verify return loss (chammel 1) of 14 dB or more (VSWR 1.5:1) in the

passband of 30.000 to 51.000 MHz. (Set analyzer to 10 dB/div, CENTER FREQ
to 50 MHz and SWEEP WIDTH to 100 MHz.) If measurement is not within
tolerance annotate any discrepancies.

NOTE
If a component has been replaced the following notch frequencies

may be used as a starting point for setting the traps. The null
is very broad at 109.000 Miz.
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Table 5-14. PA Low Band Filter Module Alignment - CONT

Step Procedure
Notch Frequency Ref.

(MHZ) Coil
1st 60.000 L24
2nd 63.000 L23
3rd 74.000 125
4th 109.000 L22

NOTE

Do not adjust any coils an extreme amount. Compress or expand
turns slightly while checking results on Network Analyzer.
Repeat all adjustments since there will be some interaction
between coils.

10. | If discrepancies were amnnotated in the previous three steps adjust L16
through 120 and L22 through L25 as required (L16 through L20 will most
effect the return loss; L22 through L25 will most effect stopband and
passband attenuation).

NOTE

Repeat all three measurements (Stopband attenuation, Passband
attenuation, Return Loss) for verification if any adjustments
were made.

11. ] 30-51 MHz (LB section) alignment complete.
50-88 MHZ (HB SECTION) ALTGNMENT

12. | Momentarily connect amplifier module R158 to GND to select HB section.

13. | Verify the stopband attenuation (channel 2) is 60 4B minimum in the
frequency range of 101.000 - 270.000 MHz. (Set analyzer to 10 dB/div,
CENTER FREQ to 200 MHz and SWEEP WIDTH to 200 MHz.) 1f measurement is not
within tolerance annotate discrepancies.

14. | Verify the passband attenuation (channel 2) at the following frequencies.
(Set analyzer to 1 dB/div, CENTER FREQ to SO MHz and SWEEP WIDTH te 100
MHz.) If measurement is not within tolerance annotate discrepancies.

Frequency Attenuation
(MH=z) (maximum)
50.000 1.0 a8
70.000 1.2 dB
88.000 1.7 d8
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Table 5-14. PA Low Band Filter Module Alignment - CONT

Step Procedure

15. Verify return loss (channel 1) of 14 dB or more (VSWR 1.5:1) in the
passband of 50.000 to 88.000 MHz. (Set analyzer to 10 dB/div, CENTER
FREQ to 50 MHz and SWEEP WIDTH to 100 MHz.) If measurement is not
within tolerance, annotate any discrepancies.

NOTE
If a component has been replaced the following notch frequencies

may be used as a starting point for setting the traps. The null
is very broad at 190.000 MHz.

Notch Frequency Ref.

(MHz) coil

1st 103.000 112
2nd 110.000 L11
3rd 129.000 113
4th 190.000 L10

NOTE
Do not adjust any coils an extreme amount. Compress or expand

turns slightly while checking results on Network Analyzer.
Repeat all adjustments since there will be some interaction
between coils.

16. | If discrepancies were amnotated in the previous three steps, adjust L1
through L5 and L10 through L13 as required (L1 through L5 will most
effect the return loss; L10 through L13 will most effect stopband and

passband attenuation).
NOTE

Repeat all three measurements (Stopband attenuation, Passband
attenuation, Return Loss) for verification if any adjustments

were made.

17. | Alignment is complete.

5-9.3 High Band Amplifier Alignment and Adjustment. The following table contains

alignment procedures for the High Band amplifier module. - A serviceable power
supply/audio assembly, High Band RT, PA power supply, PA chassis and High Band
filter shall be used during the alignment procedure. If any procedure does not meet
the specified limits refer to figure FO-15 and fault isolate. Refer to figure 5-13

as required.
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Table 5-15. PA High Band Amplifier Module Alignment

Step Procedure
1. | Connect test equipment (fig. 5-16) and set equipment as follows;
Test Adapter TRANSMIT -  OFF
POWER ON/OFF -  OFF
RT ANT - 50
OFF/VOL - midrange
PA AMPL/BYPASS -  AMPL
PS/A POWER ON/OFF -  OFF

2. | Adjust power supply to 27 Vdc and set current limit to 25 amps.

3. | Set PS/A POWER ON/OFF switch to ON.

4, | Load the following RT preset frequencies:

130.000 152.000 173.9875
VCO ALIGNMENT
5. | Select 130.000 MHz on RT.
NOTE
Spreading L4 windings increases the tune voltage; compressing
windings decreases the tune voltage.

6. Set test adapter TRANSMIT switch to TX and measure -5.2 to -8.2 Vdc at TP9.
If measurement is not within tolerance, adjust 14.

7. | Set test adapter TRANSMIT switch to TX and measure less than -7.0 Vdc at
TP8. »

8. | Select 173.9875 MHz on RT,

9. | Set test adapter TRANSMIT switch to TX and measure -17.0 to -20.0 Vdc at
TP9. If measurement is not within tolerance; adjust L4 then repeat above
steps until voltage is correct for both 130.000 and 173.9875 MHz.

10. | Set test adapter TRANSMIT switch to TX and measure less than -7.0 Vdc at
TPS.
TOR ADJU NT
11. | Measure 0.5 Vdc maximum at TPI.
12. | Set test adapter TRANSMIT switch to TX and measure 11.8 to 12.2 Vdec at TPl.
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Table 5-15. PA High Band Amplifier Module Alignment - CONT

Step Procedure

13. | Measure 5.0 to 5.5 Vdc at TP7.

XSTR BIAS ADJUSTMENT

14, Set PS/A POWER ON/OFF switch to OFF.

15. Jumper TP2, TP4 and TP5 to module chassis ground.

16. Jumper TP8 to L32.

17. Connect ammeter from P5-A to J5-A of Amp/Filter test cable.

18. Set PS/A POWER ON/OFF switch to ON and TRANSMIT switch to ON,

19. Measure and record reference level on ammeter (175 to 225 mA).

20. | Remove ground jumper from TP4 and verify current on ammeter is 65 to 75
mAdc above reference. If measurement is not within tolerance, adjust R39
for 70 mAdc above reference.

21. | Measure 1.5 - 5.5 Vdc at TP4.

22. Remove ground from TP5 and jumper TP4 to ground.

23. Verify current on ammeter is 95 to 105 mAdc above reference. If measure-
ment is not within tolerance, adjust R47 for 100 mAdc above reference.

24, Measure 1.0 - 5.0 Vdc at TPS.

25, Set PS/A POWER ON/OFF switch to OFF and test adapter TRANSMIT switch to
OFF.

RF_OUTPUT ADJUS NT

26. | Remove all jumpers from TP2, TP4, TP5, TPS.
27. | Remove ammeter from AMP/Filter test cable.
28. | Set PS/A POWER ON/OFF switch to ON.

29. | Adjust R100 maximum CW.

30. | Select 173.9875 MHz on RT.

NOTE

L13 and L18 are adjusted by adding a fillet of solder to the
radius.
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Table 5-15. PA High Band Amplifier Module Alignment - CONT

Step Procedure

31. | Set test adapter TRANSMIT switch to TX and measure 15.0 watts minimum on
power meter. If measurement is not within tolerance, adjust L13 and L18.

32. Select 130.000 MHz on RT.

33. | Set test adapter TRANSMIT switch to TX and adjust R100 for 16.0 watts power
output.

34, | Set test adapter TRANSMIT switch to TX and measure 12 - 20 watts power
output at 152.000 and 173.9875 MHz.

35. | Adjustment is complete.

5-9.4 High Band Filter Alignment. The following table contains alignment
procedures for the High Band Filter module. A serviceable power supply/audio
assembly, High Band RT, PA power supply, PA chassis and High Band amplifier shall be
used during the alignment procedure. If any procedure does not meet the specified
limits refer to figure F0-16 and fault isolate. Refer to figure 5-13, 5-14 and 5-18
as required.

Table 5-16. PA High Band Filter Module Alignment

Step Procedure

1. | Calibrate network analyzer. Keep connecting cables as short as possible.

2. Connect test equipment (fig. 5-17) and set equipment as follows;

Test Adapter TRANSMIT - ON
POWER ON/OFF - OFF

PA AMPL/BYPASS - AMPL

PS/A POWER ON/OFF - OFF

3. | Jumper amplifier module TP4, TP5 and TP2 to module chassis ground.

4. | Adjust power supply to 27 Vdc and set current limit to 25 amps.

5. | Set PS/A POWER ON/OFF switch to ON.

6. | Verify the stopband attenuation (channel 2) is 60 dB minimum in the
frequency range of 260.000 to 350.000 MHz. (Set analyzer to 10 dB/div,

CENTER FREQ to 400 MHz and SWEEP WIDTH to 500 MHz.) If measurement is not
within tolerance annotate discrepancy.
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Table 5-16. PA High Band Filter Module Alignment - CONT

Step Procedure

7. | Verify the passband attenuation (channel 2) at the following frequencies.
(Set analyzer to 1 dB/div, CENTER FREQ to 100 MHz and SWEEP WIDTH to 200
MHz.) 1If measurement is not within tolerance annotate discrepancy.
Frequency Attenuation

(MH=z) (maximum)
130.000 0.8 dB
150.000 1.0 dB
174.000 1.5 dB

8. | Verify return loss (chamnnel 1) of 14 dB or more (VSWR 1.5:1) in the
passband of 130.000 to 174.000 MHz. (Set analyzer to 10 dB/div, CENTER
FREQ to 100 MHz and SWEEP WIDTH to 200 MHz.) If measurement is not within
tolerance annotate discrepancy.

NOTE
If a component has been replaced, the following notch frequencies
may be used as a starting point for setting the traps. The null
is very broad at 622.000 MH=z.
Notch Frequency Ref.
(MHz) —coil
1st 249.000 112
2nd 273.000 L1l
3rd 349.000 113
4th 622.000 L10
NOTE
Do not adjust any coils an extreme amount. Compress or expand
turns slightly while checking results on Network Analyzer.
Repeat all adjustments since there will be some interaction
between coils.

9. | If discrepancies were annotated in the previous three steps adjust Ll
through L5 and L10 through L13 as required (L1 through L5 will most effect
the return loss) (L10 through L13 will most effect stopband and passband
attenuation).

NOTE
Repeat all three measurements (Stopband Attenuation, Passband
Attenuation, Return Loss) for verification if any adjustments
were made.
10. | Alignment is complete.
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5-10 PA COMPONENT FAULT ISOLATION.

After repair, refer to required alignment procedures based upon the circuit
component replaced. Perform minimum performance test per para. 5-7 before replacing
covers and installing modules into chassis.

5-10.1 PA Chassis Fault Isolation. The PA chassis is fault isolated by performing
a comprehensive continuity check. Refer to chapter 7 and perform wire list

continuity measurements using table 7-3 and figure FO-5.

5-10.2 PA Low Band Amplifier Module Fault Isolation. The Low Band Amplifier Module
is fault isolated by using figure F0-13. Refer to table 7-8 and figure FO-7 for

important test point information.

5-10.3 PA Low Band Filter Module Fault Isolation. The PA Low Band Filter Module is

fault isolated by using figure FO-14. Refer to figure F0-8 for schematic diagram.

5-10.4 PA High Band Amplifier Module Fault Isolation. The PA High Band Amplifier

Module is fault isolated by using figure FO-15. Refer to table 7-9 and figure FO-9
for important test point information.

5-10.5 PA High Band Filter Module Fault Isolation. The PA High Band Filter Module

is fault isolated by using figure FO-16. Refer to figure F0-10 for schematic
diagram. '

5-10.6 PA Power Supply Module Fault Isolation. The PA Power Supply Module is fault
isolated by using figure FO0-17. Refer to figure FO-6 for schematic diagram.
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Part III. POWER SUPPLY/AUDIO MAINTENANCE

5-11 PS/A MAINTENANCE.

Upon receipt of the suspected faulty UUT, visually inspect all connectors,
switches and knobs for physical damage. The following procedures describe the
sequence of events necessary for repairing the UUT to serviceable condition.

a. Perform PS/A minimum performance test and fault isolate to suspected
faulty module or chassis.

b. Repair module or chassis.

c. Mate repaired unit with serviceable module or chassis.

d. Perform PS/A minimum performance test.

5-12 PS/A MINIMUM PERFORMANCE TEST.

The following table contains the Power Supply/audio assembly minimum
performance test. The minimum performance test insures the PS/A is operational.
The PS/A is serviceable if every requirement meets the limits established. 1If the
PS/A does not pass the test, perform the task assigned in the fault location column
or check component listed. Refer to figure 5-21 and chapter 7 for component
location and schematic diagram. Refer to figure FO0-18 for fault isolation. Local
manufactured test cables and equipment required but not supplied for the test are
listed in chapter 1.

Table 5-17. PS/A Minimum Performance Test

Required Fault
Step Procedure indication location

1. | Connect test equipment to PS/A per

fig. 5-19).
2. | Connect PS/A W1Pl to AUDIO test cable.
3. | Adjust power supply to 27 Vdc and set

current limit to 25 amps.
4. | Set PS/A POWER ON/OFF switch to ON. POWER ON Refer to FO-18,

indicator 1lit Flow A
XMIT 1LED INDICATOR

5. | Connect AUDIO pin C to pin A (ground). XMIT indicator Refer to FO-18

Disconnect pin C after indication. lit Flow C

BATTERY CHARGER VOLTAGE

6. | Connect CHGR test cable to PS/A CHGR

J3.
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Table 5-17.

Procedure

PS/A Minimum Performance Test - CONT

Required
indication

TO 31R2-4-810-3

Fault
location

10.

11.

12.

13,

14.

15.

16.

Measure voltage at CHGR test cable
(+) and (-) terminals.

BATTERY CHARGER CURRENT
Connect diode (observe polarity)
between CHGR test cable (-) and
ammeter (-) terminal. Connect ammeter
(+) terminal to CHGR test cable (+)
lead.

Measure battery charger current.

Remove diode from test leads.
BATTERY CHARGER SHORT CIRCUIT

Connect CHGR test cable (-) lead to
ammeter (-) terminal.

Measure battery charger short circuit
current.

Disconnect ammeter from CHGR test cable
and CHGR test cable from PS/A J3.

RT RECEIVE 1.0AD
NOTE

AUDIO connector pin E must not touch
ground or PS/A circuit breaker will
trip.

Connect RT RECEIVE resistor between
AUDIO test cable pins E (+) and A (-).

Measure voltage across audio test
cable pins E (+) and A (-).
PA_RECEIVE 1OAD

Connect PA test cable to PS/A RFPA J4.

26.5 +/-
1.0 Vde

PS/A CHGR
indicator lit

30 +/- 7 mAde

PS/A CHGR in-
dicator not lit

90 +/- 15 maAdc

15.0 +/- 0.6
Vdc (record
measurement)

Refer to FO-18,
Flow B

Refer to FO-18
Flow B

Refer to FO-18
Flow B

Refer to FO-18
Flow B

Refer to FO-18
Flow B

Refer to FO-18
Flow A
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Table 5-17. PS/A Minimum Performance Test - CONT

Required Fault
Step Procedure indication location
17. | Connect PA RECEIVE resistor between FA
test cable pins D (+) and C (-).
18. | Measure voltage across PA test cable 26.5 +/- 0.6 Refer to FO-18
pins D (+) and C (-). Vdc (record Flow A
measurement)
19. | Disconnect PA test cable pin D
from resistor.
RT IT
20. | Cormect RT TRANSMIT resistor in
parallel with RT RECEIVE resistor.
21. | Measure voltage across RT TRANSMIT Voltage is +/- Refer to FO-18
resistor. 0.5 Vde of level Flow A
measured in
step 15.
22. | Disconnect AUDIO test cable pin E from
RT TRANSMIT and RECEIVE resistors.
PA TRANSMIT LOAD
23. | Connect PA TRANSMIT resistor in
parallel with PA RECEIVE resistor.
24, | Connect AUDIO test cable pin E to RT
TRANSMIT and RECEIVE resistors.
25. | Connect PA test cable pin D to PA
TRANSMIT and RECEIVE resistors.
26. | Measure voltage across PA TRANSMIT Voltage is +/- Refer to FO-18
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NOTE

Input voltage to UUT shall not drop
below 10.0 Vdc for the low-line
regulator test when measured at the
input connector or the UUT.

0.5 Vdc of
level measured
in step 18.
Record
Measurement.
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Table 5-17. PS/A Minimum Performance Test - CONT
Required Fault
Step Procedure indication location
INPUT LINE REGUILATION

27. | Adjust power supply to 10.0 Vdc Voltage is +/- Refer to FO-18
and measure voltage across 0.2 Vde of Flow A
PA TRANSMIT resistor. level measured

in step 26.

28. | Adjust power supply to 32.0 Vdc and Voltage is +/- Refer to FO-18
measure voltage across PA TRANSMIT 0.2 Vdc of Flow A
resistor. level measured

in step 26.
INPUT OVERVOLTAGE

29. | Increase input power supply to POWER ON indi- Refer to FO-18

38.0 Vdc. cator goes out, Flow D
circuit
breaker trips.

30. | Disconnect AUDIO test cable pin E and
PA test cable pin D from TRANSMIT
and RECEIVE resistors.

RT SURGE LOAD

31. | Connect RT SURGE resistor in parallel
with RT RECEIVE and RT TRANSMIT .
resistor.

32. | Adjust power supply to 32.0 Vdc.

33. | Set PS/A POWER ON/OFF switch to ON.

34, | Connect AUDIO test cable pin E to RT POWER ON indi- Refer to FO-18
RECEIVE, TRANSMIT and SURGE resistors. cator goes out, Flow D

circuit breaker
trips.

35. | Disconmect AUDIO test cable pin E from
RT resistors.

PA_SURGE LOAD

36. | Commect PA SURGE resistor in parallel
with PA RECEIVE and TRANSMIT resistors.

37. | Set PS/A POWER ON/OFF switch to ON.
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Table 5-17. PS/A Minimum Performance Test - CONT

Required Fault

Step Procedure indication location

38. | Connect PA test cable pin D to PA POWER ON indi- Refer to FO-18
RECEIVE, TRANSMIT and SURGE resistors. cator goes out, Flow D

circuit breaker
trips.

39. | Disconnect PA test cable pin D from PA
resistors.

40. | Disconnect PA test cable from PS/A
RFPA J4.

SP VEL

41. Connect SPKR test cable to PS/A
SPKR J5.

42. | Rotate PS/A SPKR VOL control max CW.

43, | Set PS/A Power ON/OFF switch ON.

44, | Connect eight ohm SPKR resistor between .

SPKR test cable pins A (-) and B (+).

45. | Connect 1k ohm resistor between audio
oscillator + and - terminals.

46, Connect AUDIO test cable pins B (+) and
A (-) to audio oscillator.

47. | Comnect distortion analyzer and scope
between pins B (+) and A (-) of SPKR
test cable.

48. | Adjust audio oscillator (output level 4.0 Vrms Refer to FO-18
at 1 kHz) for maximum unclipped audio minimum Flow E
output on scope. Read level on
distortion analyzer.

AUDIO INPUT LEVEL

49. | Remove distortion analyzer from SPKR
test cable pins B and A.

50. | Connect distortion analyzer to AUDIO
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Required Fault
Step Procedure indication location
51. { Measure audio oscillator input level 0.9 +/- 0.2 PS/A module U2
on distortion analyzer. Vrms and associated
components
SsP OuT DISTORTION
52. | Remove distortion analyzer from AUDIO
test cable pins B and A and connect
distortion analyzer to SPKR test cable
pins B (+) AND A (-).
53, | Adjust PS/A VOL control for 4.0 Vrms
on analyzer.
54, | Measure speaker output distortion on 7.0 % maximum PS/A module U2
distortion analyzer. and associated
components
VOLUME CO 0
55. | Establish a 0 dB reference level omn
distortion analyzer.
56. | Slowly adjust PS/A SPKR VOL control No discontinu- TB1-R3
full CCW and monitor scope and ities in signal
analyzer. during adjus-
tment. At full
CCW, level is
30 dB minimum
below O dB ref-
erence level.
150 HZ ATTENUATION
57. | Set PS/A SPKR VOL control to max CW.
58. | Adjust audio oscillator for a speaker
output level of 3.0 Vrms at 1 kHz.
59, | Establish O dB reference on analyzer.
60. | Adjust audio oscillator to 150 Hz.
61. | Measure 150 Hz attenuation (reference -30 dB minimum PS/A module
1 kH=z). R6-R8, C3-C6
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Table 5-17. PS/A Minimum Performance Test - CONT

Required Fault

Step Procedure indication location

FREQUENCY RESPONSE

62. | Adjust audio oscillator to 500 Hz.

63. | Measure response (reference 1 kHz). -7.0 to 41.0 dB PS/A module U2
and associated
components

64. | Adjust audio oscillator to 3 kHz.

65. | Measure response (reference 1 kHz). -1.0 to +5.0 dB PS/A Module U2
and associated
components

66. | Disconnect SPKR test cable from PS/A

SPKR J5.
67. | Disconnect PS/A W1Pl from AUDIO test
cable.
RF_INSERTION 10SS
NOTE
A 130 to 174 MHz RF/IF module must be
installed in the RT prior to RF test.
Refer to para. 5-3.
68. | Connect RT ANT connector to power meter
(via attenuator).
69. | Connect RT Audio connector to PS/A W1Pl.
Select 173.975 on RT. Turn on RT.

70. | Press PUSH TO TALK button on RT and Establish

measure power output. reference

71. | Disconnect RT ANT connector from power

meter.
72. | Connect RT ANT comnector to PS/A W2P2.
73. | Connect PS/A ANT J2 to power meter
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TO 31R2-4-810-3

Required Fault
Step Procedure indication location
74. | Press PUSH TO TALK button on RT and 1 dB maximum Chassis W2
measure power output. insertion loss
from reference
established in
step 70.
75. | Test is complete.
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5-13 PS/A DISASSEMBLY/ASSEMBLY.

TO 31R2-4-810-3

Perform the following procedures to disassemble and reassemble the PS/A to
support testing and repair as directed.

5-13.1 PS/A Module Disassembly.

Refer to figure 5-20.

a. Loosen seven crosshead screws (item 1) securing cover (item 2) to

chassis (item 3).

b. Lift cover from chassis assembly.

§ CAUTION ;

WA

Caution must be observed in the followihg step as the PS/A module
will drop from chassis when screws are removed.

c. Remove four crosshead screws and washers (item 4) on top of chassis
securing PS/A module (item 5) to chassis and remove PS/A module from

chassis.

d. Disconnect P4 (item 6) from PS/A module J4.

5-13.2 PS/A Module Assembly.

a. Connect P4 (item 6) to PS/A module J4.

b. 1Insert PS/A module (item 5) into chassis (Item 3).

c¢. Install and tighten four crosshead screws and washers (item 4) on top of
chassis to secure PS/A module,.

d. 1Install cover assembly (item 2) over PS/A chassis.

e. Tighten seven crosshead screws (item 1) to secure cover to chassis.

5-14 PS/A FAULT ISOLATION.

The following paragraphs describe the steps necessary to fault isolate and

repair the PS/A.

5-14.1 PS/A Chassis Fault Isolation.

performing a comprehensive continuity check. Refer to chapter 7 and perform PS/A
chassis wire list continuity measurements per table 7-4 and figure FO-11.

5-14.2 PS/A Module Fault Isolation.

The PS/A chassis is fault isolated by

The PS/A Module is fault isolated by using

figure FO-18. Refer to figure 5-21 and figure F0-12 for component location and

schematic diagram.
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Figure 5-20. PS/A Disassembly/Assembly Diagram
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REPAIRABLE NICAD BATTERY REPLACE-
MENT PROCEDURES

Perform the following procedure when replacing

the internal

battery pack, part number

11-1200AS8X3. Refer to Figure 5-22 Repairable

Battery.

a.

5-128

Remove battery assembly from AN/PRC
128.

Remove 4 each phillips head screws from
the top of the battery case.

Remove 3 each phillips head screws from
the bottom of the battery case.

Using a non-mettalic blunt end instru-
ment (such as a wooden dowel) gently
push the internal batterty pack out of
the case. (Push on the silver contacts
on the bottom of the case)

Note the position and orientation of all
foam insulators as they must be reused.

Remove foam insulators and adhesive
tape as needed to access the red and
black wires on the ni-cad battery pack.

If applicable, remove shrink tubing from
the ni-cad battery pack solder tab con-

]
FIBERPAPER —7 |
SPACER

J

1
s
MFG DATE — X
CODE =
3.25 v
MAX 2
m
w
—
POLYESTER FILAMENT
REINFORCED TAPE
Ve

2.64 MAX

nections.

De-solder the red and black wires from
the unserviceable battery pack, noting
their position and orientation.

Remove unserviceable battery pack from
plastic base and install new battery pack
on plastic base.

Install new shrink tubing on the red and
black wires and solder the wires to the
battery tabs.

Observe proper polarity when install-
ing red and black wires to the ni-cad
battery pack!

k.

Install foam insulators and new adhe-
sive tape as needed to hold the battery
pack together.

Install 7 phillips head screws into the
case.

/\6 00 MIN

TYP

NEGATIVE LEAD

POSITIVE LEAD
24 GA RED

1 .32 MAX

Figure 5-22. Repairable Battery
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CHAPTER 6
ILLUSTRATED PARTS BREAKDOWN

Section I. INTRODUCTION

6-1 GENERAL.

The Illustrated Parts Breakdown lists, illustrates, and describes the parts
used in the Scope Shield Radio System. The items are manufactured by the Magnavox
Government and Industrial Electronics Company, Fort Wayne, Indianas.

6-2 MAINTENANCE PARTS LIST.

The Maintenance Parts List (MPL), (Section II), consists of the complete
systems divided into main groups. The main groups are broken down into assemblies,
subassemblies and details. The next higher assembly (NHA) is indicated for each
separately illustrated item. Each assembly and subassembly listed is followed
immediately by its component parts. In general, the assemblies and parts installed
at the time the end item was manufactured are listed and identified in the manual.
When an assembly/part (including vendor items) different from the original was
installed during manufacture of the later items, series, or blocks, all assemblies
and parts are listed (and "Usable on" coded). However, when the original assembly
or part does not have continued application, only the preferred assembly or part is
listed. When an assembly/part installed during modification, and the original does
not have continued application, only the preferred item is listed. Interchangeable
and substitute assemblies and parts, subsequently authorized by the Government, are
not listed in this manual. Such items are identified by information available
through the Interchangeable and Substitute (I & S) Data Systems (refer to T.0. 00-
25-184). When a standard size part can be replaced with an oversize/undersize part,
the latter parts, showing sizes, are also listed. 4

a. Figure and Index Number Column. This column lists the figure and index

number of each part illustrated in the related figure. The index numbers are in
numerical sequence and indicate order of disassembly except where the order does not
apply. Index numbers identify each part shown in the related figure. Assemblies
which have detail parts indexed are not indexed unless; the assembly is illustrated
completely assembled on the same illustration; or is identified as an assembly by
bracketing or circling of components. When a group of parts (bolt, washer, nut) is
used at a specific location for attachment purposes, one index number assigned is
sufficient. The index number appears on the same line as the first part composing

the group.

b. Part Number Column. This column lists the contractor’s part number (drawing
number), including dash numbers, assigned to each part. Vendor part numbers are
listed when parts are identical to the contractor used part. Those parts which have
Government Standards numbers assigned have the Govermment Standards number listed.
Parts altered or selected for special fit, tolerance, etc., from vendor, commercial
or government standard items have contractor part numbers. The vendor, commercial,
or Government Standards part number of the altered or selected part follow the part
description in the Description column. Alternate parts are listed and identified by
an equal (=) sign preceding the part number one space to the left. Select at test
items installed during manufacturing/modification, are listed and identified by a
(+) sign preceding the part number one space to the left. Item(s) of supply part
number(s) and FSCM that is stocked, stored, and issued by the Government as
identified by the Government during the initial provisioning process shall be
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identified by an (*) sign preceding the part number one space to the left.
Government Furnished Equipment (GFE) and Contractor Furnished Equipment (CFE),
covered by separate manuals are listed and identified by a number sign (#) inserted
flush right following the part number. Decalcomania, metalcals, and vinyl film
markings are considered as parts. The part number for each marking will be followed
by a asterisk (*) symbol inserted flush right. Requisition the marking in
accordance with the requirements of AFR 6-1.

c. FSCM Column. This column lists a 5-digit code number following the part
number denoting the procuring vendor. The source of vendor code numbers is the
Federal Supply Code for Manufacturers (FSCM) Cataloging Handbook H4-1, H4-2 and Hé4-
3.

d. Description Column. This column contains the description of all items
appearing on the Maintenance Parts List. The indentation headed "1" through "7"
shows the relationship of parts and subassemblies to assemblies. The description
consists of the approved item name, as found in the Federal Item Identification
Guide for Supply Catalog Handbook H6-1, or is in accordance with the contractor's
drawing title. The description contains modifiers necessary to identify the
particular item. Additional information following the item description may include
the following; a list of alternate part numbers to give stock ordering information;
exceptions to the Usable On Code for the item; and references to preceding and
subsequent figures concerning assemblies and subassemblies. This data is considered
an integral part of the item description assuring the correctness of repair
maintenance procedures. Item(s) identified as a Hardness Critical Item (HCI), the
marking HCI (reference DOD-STD-100) shall precede the first word in the Description
column.

e. Attaching Parts. Items used to attach parts or assemblies to each other are
listed immediately after the part. The attaching parts have the same indentation
code as the parts attached. The code (AP) appears on the same line with and
immediately following the attaching part item.

f. Units Per Assembly. This column contains the number of units required per
assembly and/or subassembly. If more than one assembly is required, the total
number of assemblies is listed. When an assembly or subassembly is listed more than
once, the total number of units per assembly or subassembly appears the first time
and REF for subsequent listings.

g. Usable On Code. This column shows the Usable On Codes for systems,
assemblies, and parts indicating specific usability by part number. Usable on code
explanations are located at the bottom of the applicable page. The codes A, B, C
etc., when shown within a group, relate the part back to the same coded part within
the next higher assembly. When this column is left blank, an assembly or part is
common to all part number variations of the next higher assembly.

h. Source., Maintenance and Recoverability SMR Codes. This manual contains

Joint Military Services Uniform SMR Codes. Detailed coding criteria may be obtained
from T.0. 00-25-195.

6-3 NUMERICAL INDEX. The Numerical Index (Chapter 6 Section III) is compiled in
accordance with the numerical part number filing system described in paragraph a.
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a. Part Number Column. This column contains all the part numbers that appear
in the Maintenance Parts List and part numbers that have been assigned to detail
parts assembled into the end article. The order of procedure establishing the
sequence in which the part numbers are listed is explained below. The order of
precedence in the first position of each part number is Letters A through Z,
Numerals O through 9.

NOTE

Alphabetical O's are considered as numerical zeroes in all
positions in each part number.

The order of precedence in the second and succeeding positions in each part number
is as follows:

(1) Space (blank column).
(2) Diagonal (/).

(3) Period (.).

(4) Dash (-).

(5) Letters A through Z.
(6) Numerals O through 9.

The following is a sample of part numbers arranged in alphabetical-numerical
sequence used in the Numerical Index.

AN931-4-13 B2 16.W2
A2460 5/1 16W060
A317 1140 32P010.1
A32 121873 32P0101
Bl12 128 39A45

b. Figure and Index Number Column. For each part number, the figure or figure
and index number refers to the Maintenance Parts List where parts relationship is
shown. When an assembly or part has not been assigned an index number, the figure
and index number of the preceding part in the Maintenance Parts List is used with
the letter "F" before the figure number, such as F6-7. The letter "F" denotes

"follows™.

6-4 REFERENCE DESIGNATION INDEX. The Reference Designation Index (Chapter 6
Section IV) is listed by figure as it appears in the MPL, then in alphabetical-
numerical order, the reference designations used in schematic diagrams and
instruction books. Opposite the reference designation is listed the figure index
number as shown in the MPL.

6-5 ELECTROSTATIC DISCHARGE (ESD) SENSITIVE DEVICES.

a. This technical order contains parts and assemblies sensitive to damage by
ESD. T.O0. 00-25-234 should be consulted for specific information on how damage can
occur to electronic parts, assemblies and equipment by ESD and the control measures
to be taken to protect against such damage.
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b. TIllustrations contained within this manual which depict ESD parts are
further identified by the use of the following symbol affixed in the lower right-
hand corner of each applicable illustration.

o~
W
c. The MPL contained within this manual with ESD sensitive parts listed are

identified by the following symbol (ESD). These symbols are placed in the extreme
right of the description column for the item identified as ESD sensitive.
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] e S=
=L - T IR e |
=8 f— = ——t 173 H
. e e H
. == e B
== T Y e
" = S T e -
i
e 1=
.| -
TEE e T el
2—-28-1 R15016—1 —“_-.-
=) (Pew228) su CCNNCT ) F——-
LEI\E
(& o
Refer to the illustration of the i, d
volume and figure number noted on - %: 20, v .
2. COMPLETE SYSTEM INDEX -IE (1 Be———
DRAWING. Locate the part on the e |E=T==zz
illustration snd note the index number. T == ;_‘::_

Refer to corresponding GROUP ASSEMBLY PARTS

3. UST. Locate the index number selected from the
illustration for part number, nomenclature, etc.

Determina in which system; fuel, oxygen, hydraulic, controls, etc.,
the part is located. Turn to the COMPLETE SYSTEM INDEX
1 DRAWING which appear as the last pages of the appropriate
°  volume. Select the part in question or 8 part in the ares in
question of the appropriate SYSTEM INDEX DRAWING.
Note volume and figure number.

._ TO LOCATE THE PART BY

e £ 8 it L fpotes s Gt - 8 &

Dea 74& SYSTEM INDEX DRAWING
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TO

31R2-4-810-3

"HOW TO USE THIS ILLUSTRATED PARTS BREAKDOWN"

1 1 & pictorial representation of the part or its loca-
. tion is desired, refer 1o the same index number on

LB

2.

Using the correct volums, tum to the figure and
index number referenced in the NUMERICAL
INDEX 10 obtain desired information.

e 2 im e
BT e
-

Locste the part number in the NUMERICAL
INDEX of VOLUME 7. Note the volume,
1.] figure, and index number where the part is

called out in the GROUP ASSEMBLY PARTS

T -

Do Vheca

{F PART NUMBER

inaenaer savas T
BT LR A T T R N P T T T

R

IS KNOWN. . . . .

TUTEERAD ERUOBEERE € 0 A6 DR D 0

-——

- 2. number referenced in the REFERENCE DESIG-

I Using ths correct volume, tum to figure and index

NATION INDEX to obtsin desired information.

r

Locste the REFERENCE DESIGNATION NUMBER

in the REFERENCE.DESIGNATION INDEX of VOL-
1. UME 7. Note the assigned volume, figure and indax

number where the part is located in the

GROUP ASSEMBLY PARTS LIST.

IF REFERENCE ‘

DESIGNATION 1S KNOWN. . . . .. Da ke

S

1 s
e e
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g
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Scope Shield Radio System

Figure 6-1.

(6-7 Blank)/6-8



Section Il.

TO 31R2-4-810-3

MAINTENANCE PARTS LIST
FIGURE UNITS | USABLE
AND INDEX DESCRIPTION PER ON SMR
NUMBER PARTNUMBER | FsCM [ 1234567 ASSY | CODE | CODE
6 1- 37695  RADIO SYSTEM, SCOPE SHELA vvvvooneeeerreeresserreresresereee 1
-1 901608-801 37695 . RADIO SYSTEM, AN/PRC-128 (See fig. 2 for bkdn) ... 1 PEODDS
-2 901603-801 37695 . POWER AMPLIFIER SYSTEM, RF (See fig. 9 for ......... 1 PAOCODT
bkdn)
- 3 901602-801 37695 . ADAPTER GROUP, OF-185/PRC (See fig. 18 for ........ 1 PAODDT

bkdn)
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TO 31R2-4-810-3

VB
PL 901608 REV D

MX-63-1254PB2
REF MXDWG 901608 RE

Figure 6-2. AN/PRC-128 Radio System

Change 2
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TO 31R2-4-810-3

FIGURE UNITS | USABLE
AND INDEX DESCRIPTION PER ON SMR
NUMBER PART NUMBER FSCM 1234567 ASSY CODE CODE
6- 1- 901608-801 37695 RADIO SYSTEM, AN/PRC-128 (See fig. 1 for nha) ............... REF PEODDS
-1 518026-1 37695 . ANTENNA, FLEXIDLE ...cocvviririeeriesermcerenicirmesicninesessesenes 1 PAOZZN
-2 721153-3 37695 . ANTENNA, FLEXIDLE ..ot 1 PAQZZN
-3 349924-1 37695 CARRYING POUCH, Radio Set .......ccoevenrcenrecccnrinreniins 1 PAOZZN
- 4 4-1-139 81337 « KEEPER oo nenssssssisisesnsnsies 2
-5 901609-801 37695 RECEIVER/TRANSMITTER AN/PRC-128 (See fig. 3 ........ 1 PAODDT
for bkdn)
- B SM-B-523304 80063 LANYARD ASSEMBLY ....cocccirenernmrnrinenriniiserconssimsmsiennns 1 PAQZZN
-7 548103-801 37695 BATTERY, Rechargeable Nickel-cadmium ........c.ccerenuinns 2" PAOZZN
- 8B 156068-1* 37695 . DECAL, Charge date.......ccuivvevcnmiiinieiminneninissensen 1 XB
-9 11-1200AS8X3 1U269 BATTERY PACK, Rechargeable Nickel-cadmium ............. 2 PACOO 1
*NOTE
One battery used with radio.
One battery spare.
Change 2 6-11



TO 31R2-4-810-3

FREQ SET INCR DSBL

L le(@m)e
s T
" .ln TS
Q00000000
ANT |OUBES5E550 @ AUDIO
0 SPKR/MIC
(&
o O
\909

‘/1

2
(SEE
" DETAIL A)

L — 13

= a==papum
FRONT VIEW

N\

\@ [0 [0
-

PUSH TO TALK

SYNTH/AF MODULE

L~ =
REAR VIEW

MX-63-125-1PB-3-1

REF MX DWG 901609 REV C
PL 901609 REV D

D&07110580

Figure 6-3. AN/PRC-128 Receiver Transmitter (Sheet 1 of 2)
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5 6(2 PLACES)

10(2 PLACES)

11(4 PLACES)

7(2 REQD)
(2 PLACES)

BOTTOM VIEW ® 8 MX-63- | 25-IPB-3-2
R T e
DETAIL A 0607021085

Figure 6-3. AN/PRC-128 Receiver Transmitter (Sheet 2 of 2)
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T.0. 31R2-4-810-3

FIGURE UNITS | USABLE
AND INDEX | PART NUMBER FSCM DESCRIPTION PER ON SMR
NUMBER 1234567 ASSY CODE CODE
6~ 3- ©201609-801 37695 RECEIVER/TRANSMITTER, AN/PRC-128 (See fig. 2 ...... REF PAODDT
for nha)
- 1 816173-821 37695 . FRAME AND PANEL ASSEMBLY (ESD)(See fig. & for ... 1 XB
bkdn)
- 2 918267-804 37695 . MODULE COVER ASSEMBLY .cvccccvnnvcvasvancsconnaas 1 XB
- 3 MS9068-024 96906 . . PACKING v.uvseneoccansesancecrrsnccasccavancanan 1 PADZZN
- & 345110-1 37695 . . GASKET .usvcesncecesersnsncussvncancssasanannes 1 XB
- 5 808234-1 37695 . . TOOL, TUNTNG ceeevececccnrcasavennacncanna anean 1 PAOZ2N
- 6 136273-1 37695 . . RETAINER, SPring ...cuceecenncvasecnsanacanunna 2 XB
- 7 Ms51957-2 Q6906 . . SCREW (AP) ..vvvvensnacscecncnvscscosansnccnnnse 2 PADZZN
- 8 914050-804 37695 . . MODULE COVER ASSEMBLY ...cecccvcascccncrsncance 1 XB
- 9 130755-1 97539 . . SCREW, Captive (AP) (Spec cont dwg .....ceevun. 2 X8
130755-1, FSCM 37695)
- 10 5121011 37495 « o STRIKE .inrerrrncuncncncanscanaaees tresacvnacan 2 XB
- 11 "109715-1190 37695 . . PIN, SPriNg cciceenceecseesnonensscnnsaoninacen 4 X8
- 12  Ms3212-11 96906 . . SCREW SEAL vccvecrcrercccnvacnoncccosaroanccnnn 1 b {:]
- 13 721597-801 37695 - MODULE ASSEMBLY, Low band RF/IF (ESD)(See ....... 1 PAOLDT
fig. 6 for bkdn)
721598-801 37695 . MODULE ASSEMBLY, High band RF/IF (ESD)(See ...... 1= PAOLDT
fig. 7 for bkdn)
- 14 721599-801 37695 . MODULE ASSEMBLY, Synthesizer/AF (ESD)(Se€¢ ....... 1 PACLDT
fig. 8 for bkdn)
- 15 156687 37695 . PLATE, Identification ....ceceeeevevecsoens recaan 1 X8
- 16 159837-3 * 37695 . DECAL, Warranty ...........e.. eeseectssacucnsaana 1 XB
* NOTE

6-14

High band RF/IF module assembly supplied for optional use.

Change 1




TO 31R2-4-810-3

3A 3 1 (A2) 2.4

/

l 1l
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22(4 PLACES)

L:::::::::: 5(Al)
lt— (SEE DETAIL A)
[ XIN
17
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(SEE DETAIL B)
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g
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VIEW A-A DEO71 10666

Figure 6-4. Frame and Panel Assembly (Sheet 1 of 2)
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6(AIPL)

J

8(4 PLACES)

DETAIL A

20A(P/0

J3) 20B(P/0 J3)

{(PINS | THRU !6) (PINS (7 THRU 20)

T~ AN

13
(2 PLACES)

é I 19
FERIETRIELE .
560800000
2 20]
J3
) 27
]
[]
8
62701 1-2
“‘/ —
20C (P/0 J2) 20A(P/0 J2)
{(PINS | THRU 16) {PINS 17 THRU 28)
DETAIL B
9 |0

12

-------------

SECTION A-A

14 (A1Jl)

A
%ﬁmé AT

1 \1}
SECTION B-B MX-63-125-4-2

Figure 6-4. Frame and Panel Assembly (Sheet 2 of 2)
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TO 31R2-4-810-3

FIGURE UNITS USABLE
AND INDEX PART NUMBER FSCM DESCRIPTION PER ON SMR
NUMBER 1234567 ASSY CODE CODE
6- 4~ 816173-821 37695 FRAME AND PANEL ASSEMBLY (ESD) (See fig. 3 ..... .=« REF XB
for nha)
- 1 816172-821 37695 . PANEL ASSEMBLY (ESD) (See fig. 5 for bkdn) ...... 1 XB
- 2 817455-801 37695 . DUST COVER ASSEMBLY ..ccvsvecsscsvccasacnsansancs 1 XB
- 3 938573-1 37695 . . CLIP veccecccsassaccacoccscsssrannnnansnannnnes 2 XB
- 3A 446351-10 37695 . . CORD, FIDroUS .....ccecceacacseccccccssanssnnsss AR X8
- & 348205-2 37695 . . COVER cevecescessonsscsssancsannnnanasansssnass 1 XB
- 5 816171-801 37695 « FRAME ASSEMBLY .c.ccvvccvccccervcsnncocsscscsssce 1 XB
- 6 095-9003-0024 98278 . . CONNECTOR, Shorting plug (Spec cont dwg ....... 1 X8
185749-1, FSCM 37695)
- 7 938720-1 37695 . . FRAME, ChaSS1S .cceceacesccnccsscnscancncvonsnns 1 XB
- 8 M45938/7-1 81349 . . NUT, Self-locking, clinch (Spec cont dWwg ...... 4 XB
135227-7, FSCM 37695)
*M45938-7-1 81349 . . NUT, Plain, clinch ..eeccencnvncenncencaccaes . 4 XB
- 9 815888-802 37695 « « BATTERY TERMINAL ASSEMBLY ..c.ccccevccccacsurns 1 XB
- 10 815888-801 37695 « « BATTERY TERMINAL ASSEMBLY ...crccavcecocancas .e 1 X8
- 11 515866-1 37695 . . PLATE, MOUNTtING ccvcaenscsncassansascssnssrares 1 XB
-~ 12 348276-2 37695 . . GASKET, COMNECLOr sccescceccscsssccsassccsssans 1 XB
- 13 M45938/7-3 81349 . . NUT, self-locking, clinch (Spec cont dwg ...... 2 XB
135227-8, FSCM 37695)
- 14 MEC50-13-185 54455 . . CONNECTOR (Spec cont dwg 186193-1, FSCM ....... 1 PADZZN
37695)
- 15 Ms51957-2 96906 . . SCREW (AP) .ucevcconvcnscosocnsscnnancassansane 1 PADZZN
MS35333-69 96906 o « WASHER (AP).ccceccorncaacncscnccnnnncncscesncana 1 PADZZN
- 16 Ms51957-2 96906 v « SCREW (AP).ccccecosccsccccsonrosnvnnccnnssansana 1 PADZZN
- 17  420541-1 37695 . PRINTED WIRING, Flexible ...... eemesemsecs ceccave 1 XA
- 18  97-540-17-X(3) 30817 . CONTACT STRIP, Radio freguency grounding ...... .e 2 X8
(Spec cont dwg 165579-2, FSCM 37695)
- 19 349857-2 37695 . INSULATOR vovecvcoasaccosnssossssnacnnnssoassases 1 XB
- 20 627011-2 37695 . INTERCONNECT, ChasSiS ..ceesvecacecenssccnascanne 1 XB
- 20A ISMM212W1702R 315164 . CONTACT, Feed thrU .ccvesececscscaancocsssncssess 28
- 20B ISMM212W1602R 31514 . CONTACT, Feed thru .cececrvcsscsveaccacssocaccss . 4
- 20C ISMM212W150R 31514 . CONTACT, Feed thru .sccesnscccsossuccsccnsoannasss 16
- 21 A3034572 * 80063 . LABEL weuvvcccosescasaascescacssvaansasonsassonns 2 XB
- 22 R-440-AC-4, BLACK 97539 . SCREW, Machine (Spec cont dwg 136331-1, ......... 4 PADZZN
FSCM 37695)
- 23 516502-2 37695 . KNOB, Antenna matching ..ccciececvancecsvanannces 1 PAOZ2N
- 24 DELETED
- 25 5642 79963 . TERMINAL, Lug (Spec cont dwg 205010-31, ......... 1 XB
FSCM 37695)
=4476 71785 . TERMINAL, Lug (Spec cont dwg 205010-1, .......... AR XB
FSCM 37695)
- 26 816765-821 37695 . ANTENNA MATCHING ASSEMBLY .ceccecvoncccanscncseane 1 PADZZN
- 27 542 79963 . TERMINAL, Lug (Spec cont dwg 205010-31, ......... 1 X8
FSCM 37695)
=4476 71785 . TERMINAL, Lug (Spec cont dwg 205010-1, .......... AR X8
“FSCM 37695)
-~ 28 MS51957-2 96906 . SCREW (AP) ...cceviceccccancenans eereesveaacennca 1 PADZZN
NAS1640-2 80205 « WASHER (AP) ..cccneennn csesancans cesancvnnne esere 1 PADZZN
*M$35338-134 96906 . WASHER (AP) ...... sessaanne cessecnsncanccnnsnnann 1 PADZ2ZN
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™~

8(A284),9
10 8(A288),9 8(A2G9) .9
FRONT VIEW
It (A2DS1) 12(2 PLACES)
7 =X
(]
e

™— 13({6 PLACES)

: MX-63-125- IPB-22- |
15(A283) 14{A252} REF MX DWG 816172 REV AA

BOTTOM VIEW 6071 10566 0|12 REV AK

Figure 6-5. Panel Assembly (Sheet 1 of 2)
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Figure 6-5. Panel Assembly (Sheet 2 of 2)
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TO 31R2-4-810-3

FIGURE UNITS | USABLE
AND INDEX | PART NUMBER FSCM DESCRIPTION PER ON SMR
NUMBER 1234567 ASSY CODE CODE
6- 5- 816172-821 37695 PANEL ASSEMBLY (ESD) (See fig. 4 for nha) ......... REF XB
- 1 1848 31005 . TRANSDUCER, Permanent magnet (Spec cont dwg ..... 1 PADZZN
588007-1, FSCM 37695)
- 2 335466-1 37695 . PAD, Compression ...ceceees- esnesssssunsassunns 1 XB
- 3 349649-1 37695 . GASKET, SPeaKer c.ceveesceccsnnssncensccsannsones 1 X8
- 4 349648-2 37695 . DIAPHRAGM, Speaker ...ccvecscercvncomecnnnccans . 1 X8
- 5 942748-1 37695 . STIFFENER, Diaphragm cecceccecinracrncaas cecnecen 1 XB
- 6 942152-2 37695 . PROTECTOR, Speaker ...eavacevecsecscncnnscnsnccse 1 X8
- 7 MS51957-28 96906 . SCREW (AP) sccuncennssneacecessnsussannancncnnsn e 4 PADZZN
NAS1640-2pP 80205 . HASHER (AP) .veccvccncccucnccnnecasasnsannsacnmnns 4 PADZZN
*MS35338-134B 96906 . WASHER (AP) .cucvivcenaccccsccnonmsnnvesoncancncs 4 PAD22ZN
- 8 39YY2370-1 (BLK) 81073 . SWITCH, Pushbutton (Spec cont 165549~5 ........ . 3 PADZZN
FSCM 37695)
- 9 130740-1 37695 . WASHER (Make from MS535333-106) ..cccuvveccncnnane 1 PADZZN
- 10  349619-3 37695 . WINDOW, Protective .cescecececcascnansancseccane .e 1 XB
- 11 VK4003 NONE . DISPLAY MODULE, quUId crystal (ESD)(Spec reewsne 1 PADZZN
cont dwg 622191-2, FSCM 37695)(VGI Inc.,
San Jose, CA)
- 12 MS51957-2 96906 . SCREW (AP) .ccceenuceens cecmcsessmmssncannscanenn 2 PADZZN
NAS1640-2 80205 . WASHER (AP) .cccccccrnace eessecscacssnsssrnasnnns 2 PADZZN
*MS$35338-134 96906 « WASHER (AP) ucaccesnsrucncscscsnnsensonanscccannne 2 PADZ2N
- 13 M148-S40 NONE . PACKING, Preformed (Spec cont dwg 349284-4, ..... 1 PADZZN
FSCM 37695)(Tobar, Columbus, IN)
=345110-1 37695 . GASKET .ccccnssnnssnnnnnasnscennnannaanacacnccnss AR X8
- 14 WRS8766 01121 . RESISTOR, Variable (Spec cont dwg 228092 4, vaeee 1 PADZZN
FSCM 37695)
- 15 56SY3013-031N 81073 . SWITCH, Rotary, coded (Spec cont Gwg ...c..c..s 1 PADZZN
165575-1, FSCM 37695)
- 16 944592-801 37695 . WASHER, Breather frame assembly .....cccec.ee.... 1 X8
- 17  ML1-124MD 51163 . SWITCH, Push button (Spec cont dwg 165803-1, .... 1 PADZZN
FSCM 37695)
- 18 445147-6024 37695 . MASK, Tape die CUt cccveecovenencnanassasnccencss 1 X8
~ 19  517448-801 37695 . KNOB .ovevecceccescnssonncosnansnarcrens . .- 1 PAOZZN
- 20 DELETED
- 21 517448-802 37695 . KNOB .ecicecancosvacananncssssnnnansosssnnsnsnses 1 PAOZ2N
- 22 DELETED
- 23  660351-1 37695 . PANEL, FFrONt c.ccececnnnncosonsscccacoonncnannans 1 XB
- 26 MC-283R-10 63525 . CONNECTOR, Receptacle, electrical <3pec cont .... 1 PADZZN
dug 186137-5 FSCHM 37695)
- 25 72605-01 14283 . CONNECTOR, Antenna (Spec cont dug 187055-1, ..... 1 PADZZN
FSCM 37695)
- 26  NAS1081C04D3N 80205 . SETSCREW c..cececevcsnnevccsnavnsnnssscansacannes 1 PADZZN

6-20




147 (REF)

AL \%\J JA

TO 31R2-4-810-3

S——

A

2 3
{9 PLACES)

ONeEeN=

s}
(4 PLACES)
O SQUELCH !
ADJUST
37695 F
721597-801
LOW BAND RF/IF
MODULE
e (AT e
\‘ E.EUNSTII'IC DISMGE {Ep). lE O C
MM mnnm nmmc
g J Ul
MX-63-125-1PB-7-1
REF MX DWG 721597 REV M
PL 721597 REV R
D607 110690
Figure 6-6. Low Band RF/IF Module Assembly (Sheet 1 of 7)
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Low Band RF/IF Module Assembly (Sheet 2 of 7)

Figure 6-6.
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Figure 6-6. Low Band RF/IF Module Assembly (Sheet 3 of 7)
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Figure 6-6. Low Band RF/IF Module Assembly (Sheet 4 of 7)
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Figure 6-6. Low Band RF/IF Module Assembly (Sheet 6 of 7)
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REAR VIEW (PARTIAL) 1065 12519077

Figure 6-6. Low Band RF/IF Module Assembly (Sheet 7 of 7)
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TO 31R2-4-810-3

FIGURE UNITS | USABLE
AND INDEX | PART NUMBER FSCM DESCRIPTION PER ON SMR
NUMBER 1234567 ASSY CODE CODE
6- 6- 721597-801 37695  MODULE ASSEMBLY, Low band RF/IF (ESD) (See ...... .. REF PAOLDT
fig. 3 for nha)
- 1 944128-1 37695 . HOUSING cececeenscnceconscccccnnnenscannuanen ceen 1 XB
- 2 945235-1 37695 . COVER .ucecavecsscancanncncnonnsmonannananuse cenen 1 XB
- 3 513917-2 37695 . COVER ccvieaccscncaccsnnnsnnasssonmannnmnananncnn 9 X8
- & A3034572 * 80063 . LABEL sevecevscecancannncossanscercnannnnn caerenn 1 XB
- 5 97-540-17-X(3) 30817 . CONTACT STRIP, Radio fr y grounding ........ 4 XB
{Spec cont dwg 165579-2, FSCM 37695)
- 6 00-8352-004-752- 91662 . CONNECTOR, Receptacle (Spec cont dwg ............ 1 PADZZN
877 186308-1, FSCM 37695)
- 7 C330C184M5R5CA 31433 . CAPACITOR, Fixed ceramic (37695 spec cont ....... 43 PADZ2ZN
cug 258329-20107)
- 8 MS75084-6 96906 . COIL cevvececevscnconcoscsncasnacsasaanscnnennnse 7 PADZZN
- 9 RLRO7C2703GS 81349 . RESISTOR .eccenvreccosnaacsnracnncnannsnananasoans [ PADZZN
- 10  MA4PH302 96341 . SEMICONDUCTOR DEVICE, Diode (Spec cont dwg ...... 3 PADZ2ZN
619691-9, FSCM 37695)
- 11 815588-821 37695 . CIRCUIT CARD ASSEMBLY, Low pass filter .......... 1 PADZ2ZN
- 12 815588-822 37695 . CIRCUIT CARD ASSEMBLY, Low pass filter .......... 1 PADZZN
- 13 349630-3 37695 . INSULATOR ...eccuccecsocasnconnensrnsonannncannons 2 XB
- 14 942068-8 37695 . SHIELD sivecavocccccsaccncescrsamarssncanancenans 1 X8
- 15  VP31BA131JA 95275 . CAPACITOR, Fixed ceramic (Spec cont dwg ......... 1 PADZZN
258330-22110, FSCM 37695)
- 16  DVS3PS20A 72982 . CAPACITOR, variable, ceramic dielectric ......... 3 PADZZN
(Spec cont dwg 265011-41, FSCM 37695)
- 17  300-100-022 32559 . INSULATOR, Capacitor (Spec cont dwg .....cecevees 1 XB
349210-9, FSCM 37695)
- 18 DKv6522 17540 . SEMICONDUCTOR DEVICE, Diode (Spec cont duwg ...... é PAD2ZN
648673-1, FSCM 37695)
- 19  VP31BA220JA 95275 . CAPACITOR, Fixed ceramic (Spec cont dwg ......... 3 PADZZN
258330-22209, FSCM 37695)
- 20 RLRO7C1002GS 81349 . RESISTOR .eccevrvecccnsncscansaanccncaccnsocnnace 8 PADZZN
- 21 369122-13 37695 . RADIO FREQUENCY ASSEMBLY ..ceueecercerccnscancace 1 PADZZN
=369122-2 37695 - RADIO FREQUENCY ASSEMBLY ...ccevcenscnccnnscraace AR PADZ2ZN
- 22 VP31BA330JA 95275 . CAPACITOR, Fixed ceramic (Spec cont dwg ......... 3 PADZZN
258330-22210, FSCM 37695)
- 23  VP31BAGBLJA 95275 . CAPACITOR, Fixed ceramic (Spec cont dwg ......... 4 PADZZN
258330-22214, FSCM 37695)
- 24 RLRO7C6200GS 81349 . RESISTOR .v.vnccvccccransosannunassancncnccansans 2 PADZZN
- 25 VP31BAG20JA 95275 . CAPACITOR, Fixed céramic (Spec cont dwg ......... 1 PADZ2ZN
258330-22111, FsScM 37695)
- 26 VP31BA180JB 95275 . CAPACITOR, Fixed ceramic (Spec cont dwg ......... 3 PADZZN
258330-22198, FSCM 37695)
- 27 DVS3PS10A 72982 . CAPACITOR, Variable, ceramic dielectric ......... 3 PADZZN
(Spec cont dwg 265011-39, FSCM 37695)
- 28 MS75083-6 96906 . COIL suvceveonsescacannacnnsnvaanasnsssncnaanncnce 1 PADZZN
- 29 RLRO7€2000GS 81349 . RESISTOR .uuieccnnnnaconsenssnnssossnaccsnnncsnnn 3 PADZZN
- 30 282857 04713 . TRANSISTOR, WPN (ESD) (Spec cont dWwg ..ccvcececss 4 PADZZN
648587-1, FSCHM 37695)
*SM-B-696869 80063 « TRANSISTOR ..ccecvvecccnccccccnaccccanncnsssossns 4 PADZZN
-3 M38527/01-030N 81349 . MOUNTING PADS AND INSULATOR DISKS .cuccececncnansns 1 XB
- 32 VP31BA270JA 95275 . CAPACITOR, Fixed ceramic (Spec cont dwg ......... 1 PADZZN
258330-22010, FScM 37695)
- 33 INS2378B 14433 - . SEMICONDUCTOR DEVICE, Diode (ESD) (Spec cont .... 2 PADZ2ZN
dwg 615910-3, FSCM 37695)
- 34 JANTNGSS4-1 81349 . SEMICONDUCTOR DEVICE (ESD) .cccccnccnmnccnvecannnn 15 PADZZN
- 35 RLRO7C1801GS 81349 . RESISTOR .cccccceenrouscanuanssanascsnacssnnscans 2 PADZZN
- 36 Ms75083-3 Q6906 . COIL cevevccecnosvrnnncanncscesssconanuanenacnsse R 4 PADZZN
- 37 VP31BAS60JA 95275 . CAPACITOR, Fixed ceramic (Spec cont dwg ........- 1 PADZ2ZN
258330-22213, FSCM 37695)
- 38 275056-425 37695 . CAPACITOR, Fixed, electrolytic .cccecceccennnnans 1 PADZZN
- 39 RLRO7C33R0GS 81349 . RESISTOR ..ccvcvvececnnes cassacana eeseavesssacans 2 PADZZN
- 40 369123-4 37695 « TOROID ASSEMBLY c.ucceccncnnsnnancancanccannan caee 1 PADZZN
- 41  5659065/4A 02114 . SHIELDING BEAD, Electronic (Spec cont dwg ....... 2 PADZ2ZN
657867-4, FSCM 37695)
- 42 369122-12 37695 - RADIO FREQUENCY ASSEMBLY ....cccecca- eeneranecanss 1 PADZZN
=369122-1 37695 - RADIO FREQUENCY ASSEMBLY ....vue- esvercosnanas P AR PADZZN
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6~ 6- 43  GKW30001 52769 . CAPACITOR, Variable, ceramic dielectric ...ccc... 1 PADZZN
(Spec cont dwg 265011-43, FSCM 37695) PADZZN
- 44 30129-144 59474 . COIL, Radio frequency (Spec cont dwg ....ccceeeee 1 PADZ2ZN
369126-1, FSCM 37695)
*240-0013-00 59474 . COIL, Radio freqUENCY ecccceccecrsescncsosccacons 1 PADZZN
- 45 VP31BA241JA 95275 . CAPACITOR, Fixed ceramic (Spec cont dwg ....... .o 1 PADZZN
258330-22113, FSCM 37695)
- 46 CN15C100J 16546 . CAPACITOR, Fixed ceramic (Spec cont dwg ....... . 1 PAD22ZN
258330-22005, FSCM 37695)
- 47 +CN15C100J 16546 . CAPACITOR, Fixed ceramic (Spec cont dwg .cecvvu.. 1 PADZZN
258330-22005, FSCM 37695)
+VP31BA220JA 95275 . CAPACITOR, Fixed ceramic (Spec cont dwg .ceceeaen AR PADZZN
258330-22209, FSCM 37695)
+VP31BA330JA 95275 . CAPACITOR, Fixed ceramic (Spec cont dwg ......... AR PADZ2N
258330-22210, FSCM 37695)
+VP31BA470JA 95275 . CAPACITOR, Fixed ceramic (Spec cont dwg ......... AR PADZZN
258330-22212, FSCM 37695)
- 48 C320C823K5R5CA 31433 . CAPACITOR, Fixed ceramic {Spec cont dwg ........ . 12 PADZZN
258329-21105, FSCM 37695)
- 49 CFW455C 51406 . FILTER, Bandpass (Spec cont dwg 325407-3, ....... 1 PADZ2ZN
FSCM 37695)
- 50 VP31BA390JA 95275 . CAPACITOR, Fixed ceramic (Spec cont dWg ......... 1 PADZZN
258330-22012, FSCM 37695)
- 51 RLRO7C62016S 81349 . RESISTOR ce.cccnucccasscronsracccscacscnccanancnnn 1 PADZZN
- 52 275056-43 37695 . CAPACITOR, Fixed, electrolytic .cccccecenn. venaee 1 PADZZN
- 53  VP32BA332KA 95275 . CAPACITOR, Fixed ceramic (Spec cont dWg .cecvvees 1 PADZZN
258330-21035, FSCM 37695)
- 54 RLRO7C1501GS 81349 . RESISTOR c.ceceesvcccosscnsssonnccnncnscas cssecee 1 PADZZN
- 55 RLRO7C5101GS 81349 . RESISTOR ccvccascccccessossorannscssvacassssncnne 2 PADZ2ZN
- 56 275064-76 37695 . CAPACITOR, Fixed, electrolytic .vcccnecennn. cesee 1 PAD22ZN
- 57 150-050-X7R-223K 51642 . CAPACITOR, Fixed ceramic (Spec cont dwg ......... 1 PADZZN
258329-21117, FSCM 37695)
- 58 LM3361AN 27014 . MICROCIRCUIT, Linear (ESD)(Spec cont dwg ..... vea 1 PADZ2ZN
648413-1, FSCM 37695)
*_M3361ANA+ 27014 . MICROCIRCUIT, Lin€ar ...cccccceccrccncess cesasnas 1 PADZZN
- 59 535423-6 37695 . CRYSTAL UNIT, QUArtZ ...cecccecorccccacnonsacss . 1 PADZZN
60  345565-1 37695 . INSULATOR sevucecscscscscaccccnsnnnnsacsnss - 1 X8
- 61 97-540-17-%X¢1) 30817 . CONTACT STRIP, Radio fr grounding ........ 1 X8
(Spec cont dwg 165579-4, FSCM 37695)
- 62 MS75083-4 96906 . COIL +..... Meesdtacncasanassscnnrrnnaans 1 PADZZN
- 63 MS75083-1 96906 . COIL vovvevcnncacncencnsanacacnonrens cessscesonan 1 PADZZN
- 64 VP31BA470JA 95275 . CAPACITOR, Fixed ceramic (Spec cont dwg ......... 2 PADZZN
258330-22212, FSCM 37695)
- 65 RJ26CW502 81349 . RESISTOR svcvucaccscccaccncacccccnensanonnncne vee 1 PADZZN
=RJR26CW502R 81349 . RESISTOR .covvccencecncocacanacsscncscnsanncas ces AR PADZZN
*=RJR26FWSO2R 81349 . RESISTOR ..cvveccnsncacccaacaavecsscsnccssnssnanse AR PADZZN
- 66 RLRO7C27R0GS 81349 . RESISTOR cvevevcccccncnscsccaccccacssaccassoancns 2 PADZZN
- 67 RLRO7C2701GS 81349 . RESISTOR ...cucucccecccecnccecccrcoscaccsnrcanes - 6 PADZ2ZN
- 68 MAL7915 96341 . SEMICONDUCTOR DEVICE, Diode (Spec cont ng ceesee 4 PADZZN
619915-1, FSCM 37695)
- 69 RLRO7C1001GS 81349 . RESISTOR venenccccccnscccscanscescarnasscnnonacas 5 PADZZN
- 70  RLRO7C3901GS 81349 . RESISTOR .vovecvcaccnnccancanascsnasancons [P 1 PADZ2ZN
- 71 TFM-2-21 15542 . MIXER, Radio frequency (ESD)(Spec cont dwg ...... 2 PADZ2ZN
626730-1, FSCM 37695)
- 72 348755-1 37695 . INSULATOR, RF MiXEr cecuaucevcecscnnascosrnaces .o 2 XB
- 73 RLRO7C4301GS 81349 . RESISTOR covvsecncrocacccnnancccscacsacssoncanns . 1 PADZZN
- 74 VP31BA391JA 95275 . CAPACITOR, Fixed ceramic (Spec cont dwg .....cc... 2 PADZZN
258330-22024, FSCM 37695)
- 75 RLRO7C1803GS 81349 . RESISTOR ....vcececvorcncovcccconcncnncane crseecna 1 PADZZN
- 76  RLRO7C3903GS 81349 . RESISTOR c.evevucuccanccancvsanccccsccncasarcnnnns 1 PADZ2ZN
- 77  RLRO7C2003GS 81349 . RESISTOR ..cvvevucucccncsancccccccsacccannccncen .e 1 PADZZN
- 78 275056-423 37695 . CAPACITOR, Fixed, electrolytic ..cvcveevncrceannnn 1 PADZZN
- 79 RLRO7C3602GS 81349 . RESISTOR ..uvvcssccccncsencccncncacancnonnacs “see 1 PADZZN
- 80 369123-1 37695 « TOROID ASSEMBLY .cccceccccncscscscencencsnccans .e 1 PADZZN
- 81 STDO154 15454 . RESISTOR, Thermal (Spec cont dwg 238283-4, ...... 1 PADZ2ZN

FSCM 37695)
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6- 6- 82 RLRO7C51ROGS 81349 . RESISTOR .ueccnccccansmcnscsannsencnsccrcnvansncons 2 PADZZN
- 83 LP2950ACZ-5.0 27014 . MICROCIRCUIT, Linear (ESD)(Spec cont dWg ........ 1 PADZZN
648443-1, FSCM 37695)
- 84 275056-37 37695 . CAPACITOR, Fixed, electrolytic ...ccc...... rancae 1 PADZZN
- 85 JANINS712 81350 . SEMICONDUCTOR DEVICE .cccecevsnnccccncccancancanes 1 PADZZN
- 86 VP31BA361JA 95275 . CAPACITOR, Fixed ceramic (Spec cont dwg ......... 1 PADZZN
258330-22115, FSCM 37695)
- 87 21-172-¢ 33062 . SHIELDING BEAD, Electronic (Spec cont dwg ....... 3 XB
657907-1, FSCM 37695)
- 88 RCRO7GBR2JS 81349 . RESISTOR .evcvccvvasoancencerancsancsncracasnsnnn 2 PADZZN
- 89 RLRO7C1500GS 81349 . RESISTOR cevcensceccenscnnconsassanscennmnas 1 PADZZN
- 90 31104 90634 . RESISTOR, Thermal (Spec cont dwg 238283-1, ...... 3 PADZZN
FSCM 37695)
*15DC102K-EC-$ 15454 . RESISTOR, Thermal .ccccoevvcccncsascnnccnecens wen 2 PADZZN
- 91 3N201 04713 . TRANSISTOR, Dual gate mosfet (ESD)(Spec cont .... 1 PADZZN
dug 648600-1, FSCM 37695)
*151-1055-00 80009 . TANSISTOR, Dual gate mosfet ......c.evvev.e eseaas 1 PADZZN
- 92 RLRO7C4302GS 81349 . RESISTOR .vuvecreocvcsonccnnrcnpsnsacnncennuennonns 3 PADZ2ZN
- 93 275056-41 37695 . CAPACITOR, Fixed, electrolytic ..c.covvvecenccnenn 2 PADZZN
- 94  RLRO7C8202GS 81349 . RESISTOR vneecencvcascscorascsnnaancsnccccnsnonas 3 PADZ2ZN
- 95 RLRO7C3001GS 81349 . RESISTOR .seceverccaascccccnsosnacancannne cescence 1 PADZZN
- 9% 369123-13 37695 . TOROID ASSEMBLY ........ P 1 PADZZN
- 97 7398 25120 . FILTER, Bandpass (Spec cont dwg 345405-2, ....... 1 PADZZN
FSCM 37695)
- 98 VP31BA150J48 95275 . CAPACITOR, Fixed ceramic (Spec cont ..c.c.c.cecceees 1 PADZ2ZN
duwg 258330-22197, FSCM 37695)
- 99  369121-10404 37695 . COIL, Radio frequency ..... ceaeseccancsssacsnsans 1 PADZZN
-100  UM4001B 12969 . SEMICONDUCTOR DEVICE, Diode (Spec cont dwg ...... 1 PADZZN
619691-2, FSCM 37695)
-101 MA4PH148 96341 . SEMICONDUCTOR DEVICE, Diode (Spec cont dwg ...... 4 PADZZN
619915-5, FSCM 37695)
=6479-80 17540 . SEMICONDUCTOR DEVICE, Diode (Spec cont dwS ...... AR PADZZN
619915-3, FSCM 37695)
-102  369121-55R04 37695 . COIL, Radio frequenty .ccceecncuceccccncnces canee 2 PADZZN
-103  VP32BA102KB 95275 . CAPACITOR, Fixed ceramic (Spec cont dwg ...c.c...- 6 PADZZN
258330-21219, FSCM 37695)
-104  349630-8 37695 . INSULATOR vivevececcncnccvanasscnsonnanannnes cons 1 XB
-105 MFR237 04713 . TRANSISTOR (ESD)(Spec cont dwg 645732-1, FSCM ... 1 PADZZN
' 37695)
*sD1127 04713 « TRANISTOR ...cceecccccnccccncncnancancnnaneen P 1 PADZZN
-106 817324-801 37695 . HEAT SINK ASSEMBLY seuecunvrccvcsnccanaconccesnan 1 XB
-107  MS75084-4 96906 . COIL suveanrcosvrancancencenncnnncacocancnmcnnnaans 7 PADZ2ZN
-108 369123-5 37695 « TORQID ASSEMBLY cccvveeveccscaconsocones cccoscccne 1 PADZZN
-109 369123-2 37695 « TOROID ASSEMBLY .ccvcucenconconnnnroncncsonasnsas 1 PADZZN
-110  VP31BA121JA 95275 . CAPACITOR, Fixed ceramic (Spec cont dwg ........- 3 PADZZN
258330-22216, FSCM.37695)
-111  RLRO7C1300GS 81349 . RESISTOR ..cuceccvecrnonnencnscanans reemmeane veun 1 PADZZN
-112  RLRO7C1100GS 81349 . RESISTOR ..veccsccosnncossvacanarcnsacnccasncsons 1 PADZ2ZN
-113  RLRO7C1000GS 81349 . RESISTOR ..cvucccecnscssaccsacsncnnnasacosaaccens 3 PADZZN
-114  369124-1 37695 « TRANSFORMER, Balun ..ccccerncccecccconncanas ceaas 1 PADZZN
-115  MWA130 04713 . MICROCIRCUIT, Hybrid (Spec cont dwg 626159-2, ... 1 PADZZN
FSCM 37695)
-116  M87111/01-4Y17 81349 . HEAT SINKieeeueoocanoaacaconuasarsonnnnonansarone 1 XB
-117  MWA110 04713 . MICROCIRCUIT, Hybrid (Spec cont dwg 626159~ 3, e 1 PADZZN
FSCM 37695)
-118 RLRO7C20R0GS 81349 . RESISTOR ..cvcscccnccnovacancassccanrancnns [ 1 PADZZN
-119  RLRO7C2001GS 81349 . RESISTOR .vvvnescrceccanasencssssssannnencasascasn 3 PADZZN
-120 RJ26CW503 81349 . RESISTOR cvvvecececcnncnnsnnnencccscsnnccncnssans 1 PADZZN
=RJR26CWSO03R 81349 . RESISTOR .c.cvncncecconncnncnanmescsncssnnvosancons AR PADZZN
*=RJR26FWSO03R 81349 . RESISTOR cccevuvrcovonanncrroancecnnnnnanrnannan . AR PADZZN
-121  RLRO7C2702GS 81349 . RESISTOR .vcvcascccanunnanenanncnnnsnanaans cevona 4 PADZ2N
-122  MPSAGS 07263 . TRANSISTOR (Spec cont dwg 647002-1, ....ceuvcena 3 PADZZN
FSCM 37695)
-123  RLRO7C2402GS 81349 . RESISTOR cuevecvcccosnccnccrmscannacacsaconnsne ceee 1 PADZZN
-124  RLRO7C4702GS 81349 . RESISTOR ..vescsnsesssenscnnsannnsnnnsrnnnssovnnsn 2 PADZZN
=125 RLRO7C7501GS 81349 . RESISTOR .vccmvencrrasonssansoransccnncnnanes e 1 PADZZN
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6- 6-126 533721-3 00779 . CONNECTOR, Receptacle (Spec cont dwg ......cecce.. 1 PADZZN
186308-5, FSCM 37695)
-127 RLRO7C1201GS 81349 . RESISTOR ccvcccccossacanscaessonssvasannsonssnncs 1 PADZZN
-128 MPSA55 07263 . TRANSISTOR, PNP (Spec cont dwg 647001-1, ........ 1 PADZ2ZN
FSCM 37695)
=129  MPSW51A 04713 . TRANSISTOR, PNP (Spec cont dwg 647304-1, ........ 1 PADZ2N
FSCH 37695)
=130 RWRB1S3R32FR 81349 . RESISTOR ..cccevascecaccncsccncccccasnsnascancaasns 1 PAD2ZN
*RWR81S3R32FS 81349 « RESISTOR cvcescvesacessecocsssssacscnsnsncasonrsnnne 1 PADZZN
=131  RCRO7G4R74S 81349 . RESISTOR secccccncsacscacassssscasasssnancsasnens 1 PADZZN
=132 RLRO7CS801GS 81349 . RESISTOR ....cc... sesesescscssvsroncssnsnssccnsns 1 PADZ2N
=133  RLRO7C10ROGS 81349 - RESISTOR .cevcevossacscracsscssnsocncascnsancanss 1 PADZZN
-134  VP31BA101JA 95275 . CAPACITOR, Fixed ceramic (Spec cont dug s.ecececns 1 PADZ2ZN
258330-22017, FSCM 37695)
-135 369121-39R0J 37695 . COIL, Radio freQUENCY e.cccesscocssserccssacannsns 1 PADZZN
=136 RLRO7C1003GS 81349 . RESISTOR .eeccevencecasccnsoscanscsascacacanscans 4 PADZZN
=137 369122-4 37695 . RADIO FREQUENCY ASSEMBLY ....cccvccevrvaccancvancs 1 PADZZN
-138 3N211 18722 . TRANSISTOR (ESD)(Spec cont dwg 646881-1, ........ 2 PADZZ2N
FSCM 37695)
-139 369122-3 37695 « RADIO FREQUENCY ASSEMBLY ...ocsncecccocsvacccrose 1 PADZ2ZN
-140 DELETED
-141  369122-6 37695 . RADIO FREQUENCY ASSEMBLY .ccececvrencoccccconscse 1 PADZ2ZN
-142 369122-5 37695 . RADIO FREQUENCY ASSEMBLY ...... eecesccsasvusssans 1 PADZ2N
-143  942068-9 37695 . SHIELD .c.euecccosseccacccassoovcannsensnassancas 1 XB
-144 3BN050S100J 26654 . CAPACITOR, Fixed, ceramic dielectric (Spec ...... 3 PADZZN
(cont dwg 255096-10226, FSCM 37695)
*3BK0505100JD 26654 . CAPACITOR, Fixed, ceramic dielectric ..ccvecnvees 2 PADZZN
-145 3BN050S330J 26654 . CAPACITOR, Fixed, ceramic dielectric (Spec ...... 1 PADZZN
cont dwg 255096-10239, FSCM 37695)
=146  ULA155C103K 04222 . CAPACITOR, Fixed ceramic (Spec cont dwg «.c.vvvees 2 PADZZN
258268-11220, FSCM 37695)
=147  415464-1 37695 « PRINTED WIRING BOARD ..cccccenessvssconsnccccsnss 1 X8
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FIGURE UNITS | USABLE
AND INDEX | PART NUMBER FSCM DESCRIPTION PER ON SHR
NUMBER 1234567 ASSY CODE CODE
é- 7- 721598-801 37695 MODULE ASSEMBLY, High band RF/IF (ESD)(See ........ - REF PAOLDT
fig. 3 for nha)
- 1 945240-1 37695 . HOUSING cosceaccnccconcnnecscnseasnnssaccncanmanns 1 XB
- 2 945236-1 37695 . COVER .tvuvveconcncoosnansncnccnsoncsronnacen 1 XB
- 3 A3034572 * 80063 . LABEL ..ccsecncaccsonccaccsanacncascnasanansnaans 1 XB
- 4 513917-2 37695 . COVER ..ecenccscconosncsesroanccsvncnnacacncannns & XB
- 5 97-540-17-X(3) 30817 . CONTACT STRIP, Radio frequency grounding ...... I 4 X8
(Spec cont dwg 165579-2, FSCM 37695)
- 6 721812-801% 37695 . CIRCUIT CARD ASSEMBLY, TR switch/filter ...... 1 PADZZN
- 7 00-8352-004-752- 91662 . CONNECTOR, Receptacle (Spec cont dWg ..cc.ceceveae 1 PADZZN
877 186308-1, FSCM 37695)
- 8 369121-32R0H 37695 . COIL, Radio frequency ....seseeeccenss veecananann 1 PADZZN
- 9 RLRO7C1002GS 81349 . RESISTOR cocecnvuccccasccccncncvensrncncancnnnons 12 PADZZN
- 10 MA4T915 96341 . SEMICONDUCTOR DEVICE, Diode (Spec cont dwg ...... 7 PADZZN
619915-1, FSCM 37695)
- 11 VP31BA390JA 95275 . CAPACITOR, Fixed ceramic (Spec cont dwg ......... 1 PADZZN
258330-22012, FSCM 37695)
- 12  VP31BASSOJA 95275 . CAPACITOR, Fixed ceramic (Spec cont dWwg ......... 1 PAD2ZN
258330-22214, FSCM 37695)
- 13 535423-6 37695 . CRYSTAL UNIT, QUATTZ c..cuvecsconcncccanaccnacans 1 PADZZN
14 CFW455C 51406 . FILTER, Bandpass (Spec cont dwg 345407-3, ....... 1 PADZZN
FSCM 37695)
- 15  CFW455E 51406 . FILTER, Bandpass (Spec cont dwg 325407-2, ...... . 1 PADZZN
FSCM 37695)
- 16  C315C103M5R5CA 31433 . CAPACITOR, Fixed ceramic (Spec cont dwg ......... 12 PADZZN
258329-20107, FSCM 37695)
- 17 LM3361AN 27014 . MICROCIRCUIT, Linear (ESD)(Spec cont dwg......... 1 PADZ2ZN
648413-1, FSCM 37695)
*LM3361ANA+ 2701 . MICROCIRCUIT, LiNBAr ..cuecesanncssccennanncancen 1 PADZZN
- 18  C320C823K5R5CA 31433 . CAPACITOR, Fixed ceramic (Spec cont dwg .....c... 9 PADZZN
258329-21105, FSCM 37695)
- 19 275056-34 37695 . CAPACITOR, Fixed, electrolytic cccvveennnn ceseaan 3 PADZZN
- 20 275056-27 37695 . CAPACITOR, Fixed, electrolytic .ccvviicanncaana.. 1 PADZZN
- 21 RLRO7C2700GS 81349 . RESISTOR ....... cereetennesscnmnnannstasonaenanaaun 2 PADZZN
- 22  VP31BA241JA 95275 . CAPACITOR, Fixed ceramic (Spec cont dWg ......... 1 PADZZN
258330-22113, FSCM 37695
- 23  GKW30001 52769 . CAPACITOR, Variable, ceramic dielectric ......... 1 PADZZN
(Spec cont dwg 265011-43, FSCM 37695)
- 26 30129-14J 59474 . COIL, Radio frequency (Spec cont dWg ....ccceceen 1 PADZZN
: 3691261, FSCM 37695)
*240-0013-00 59474 . COIL, Radio frequenty ....c.ccececrcacecaccccacnses 1 PADZZN
- 25  275056-43 37695 . CAPACITOR, Fixed, electrolytic .eceveenn.. ceanaan 1 PADZZN
- 26 RLRO7C2003GS 81349 . RESISTOR ...ccvencnsannonsccscnnenranncnncansnnns 3 PADZZN
- 27  LP2950ACZ-5.0 27014 . MICROCIRCUIT, Linear (ESD)(Spec cont dwg ..... aee 1 PADZZN
648443-1, FSCM 37695)
- 28 +CN15C1004 16546 . CAPACITOR, Fixed ceramic (Spec cont dwg ......... 1 PADZZN
258330-22005, FSCM 37695)
+VP31BA220JA 95275 . CAPACITOR, Fixed ceramic (Spec cont dWwg ......... AR PADZZN
258330-22209, FSCM 37695)
+VP31BA330JA 95275 . CAPACITOR, Fixed ceramic (Spec cont dwg ......... AR PADZZN
258330-22210, FSCM 37695)
- 29 RLRO7C6201GS 81349 . RESISTOR ccceeccccrsnncnacccncansenssnrnanencaans 1 PADZZN
- 30 VvP32BA102KB 95275 . CAPACITOR, Fixed ceramic (Spec cont dWg ......... 24 PADZZN
258330-21219, FSCM 37695)
- 31  MPSASS 07263 . TRANSISTOR-PNP (Spec cont dwg 647001-1, ......... 2 PADZZN
- FSCM 37695)
- 32 275056-41 37695 . CAPACITOR, Fixed, electrolytic ....... cecesaasann 1 PADZ2N
- 33 533721-3 00779 . CONNECTOR, Receptacle (Spec cont dWwg ........ cnen 1 PADZZN
186308-5, FSCM 37695)
- 34  VP32BA272KA 95275 . CAPACITOR, Fixed ceramic (Spec cont dwg ......... 1 PADZZN
258330-21034, FSCM 37695)
- 35 369121-34ROH 37695 . COIL, Radio freqUenCY ...cesececescencncsccosacnces 1 PADZZN

6-38




TO 31R2-4-810-3

FIGURE UNITS | USABLE
AND INDEX | PART NUMBER FSCM DESCRIPTION PER ON SMR
NUMBER 1234567 ASSY CODE CODE
6- 7- 36 MS75083-13 969056 . CHOKE ..ccceccearcaccncncanssancscansnsacasssannse 10 PADZ2N

- 37 RLRO7C2701GS 81349 . RESISTOR cuvuecesanceconcscsssncsscssssscanccvacos 6 PADZZN

- 38 RWR81S3R32FR 81349 e RESISTOR sccecesrecaccacaccrsccaccasnssnassascacss 1 .PADZZN
*RWRB1S3R32FS 81349 . RESISTOR seccecrvoncsssracssosnsascncorescacnasns 1 PADZ2ZN

- 39 JANING4S4-1 81349 . SEMICONDUCTOR DIODE (ESD) evcevecaces 10 PADZZN

- 40 RLRO7C1201GS 81349 . RESISTOR .covcasccvcavacansaascsasnasassscasannss 1 PADZ2ZN

- 41 MA4PH148 96341 . SEMICONDUCTOR DEVICE, Diode (Spec cont dwg ...... 3 PADZ2ZN

619915-5, FSCM 37695)
=6479-80 17540 . SEMICONDUCTOR DEVICE, Diode (Spec cont dwg ...... AR PADZZN
619915-3, FSCHM 37695)

- 42 RCRO7G4R7JS 81349 o RESISTOR .crvcevccccescncnsssasascscescacensncns .o 1 PAD22ZN

- 43  RLRO7C6801G6S 81349 e RESISTOR cecvvevvncecsanccsscncacsssossnaaccnccnss 1 PADZZN

- 44 RLRO7C7501GS 81349 . RESISTOR .cucccecrrcccccccnsoosacesrrennasanscnses 1 PADZZN

- 45 RJ26CWS03 81349 . RESISTOR sccccessnsvccncasasssscssoanansnaanas 1 PADZZN
=RJIR26CWSO3R 81349 « RESISTOR ceccecccssncecsccscsonncacnencnnsaancaces AR PADZZN
*=RJR26FWSO3R 81349 . RESISTOR seevcceooscceasnaaassesssenccasassssance AR PADZ2N

- 46  369123-1 37695 - TORCID ASSEMBLY ...... erecuscstcsenucnsssassncans 1 PADZ2N

- 47  JANINS712 81350 « SEMICONDUCTOR .cccosscessccccsoovsnanaccsnnasnnaas 2 PADZ2ZN

- 48 7398 25120 . FILTER, Bandpass (Spec cont dwg 325405-2, ....... 1 PADZZN

FSCM 37695)

- 49 RLRO7C3001GS 81349 . RESISTOR ccvevescccsnsacoscnsncscssasssassasancnss 1 PADZZN

- 50 369123-13 37695 - TOROID ASSEMBLY ...ccncccnsss “esesesesasensscssna 1 PADZ2ZN

- 51 275056-423 37695 . CAPACITOR, Fixed, electrolytic covcecencecsseness 2 PADZ2ZN

- 52 RLRO7C3602GS B1349 . RESISTOR ccvcevceccaconascosscnsssssnsncencsocnns 1 PADZ2ZN

- 53 RLRO7C4302GS 81349 . RESISTOR cuvecesnccaconancserncnasocncnaassacnsss 3 PADZZN

- 54 21-172-4 33062 . SHIELDING BEAD, Electronic (Spec cont dwg ....... 4 XB

657907-1, FSCM 37695)
- 55 3N201 04713 . TRANSISTOR, Dual gate mosfet (Spec cont dwg «.... 1 PADZZN
648600-1, FSCM 37695)
*151-1055-00 80009 . TRANISTOR, Dual gate mosfet ....civeccvcrasccsnns 1 PADZZN

- 56 RLRO7C8202GS 81349 . RESISTOR cuvvcecerccccosannsccsnssssscascansnnvas 3 PADZZN

-~ 57 RLRO7C3903GS 81349 . RESISTOR ...cuvucessvscasscsccccnsacncnnncassancen 1 PADZZN

- 58 VP31BA391JA 95275 . CAPACITOR, Fixed ceramic (Spec cont dwg ecvenaee . 2 PADZ2N

258330-22024, FSCM 37695)

- 59  RJ26CW502 81349 . RESISTOR cuvesecnrvoosssosanccrconcsanasannssssas 1 PADZZN
=RJR26CWS02R 81349 . RESISTOR cesvccnccsccacsananasssonassnsacnssnssne AR PAD22ZN
*=RJR26FWS02R 81349 . RESISTOR cecevcaces eensscsssucessrarsrasonesernne 1 PADZ2ZN

- 60 RLRO7C1000GS 81349 . RESISTOR cvccncccccscnascrasscassnascsasoscsonsna é PADZ2ZN

- 61 VP31BA361JA 95275 . CAPACITOR, Fixed ceramic (Spec cont dwg ....coeee 1 PADZZN

258330-22115, FSCM 37695)
- 62 VP31BA100JB 95275 . CAPACITOR, Fixed ceramic (Spec cont dwg ..... 1 PADZZN
258330-22195, FSCM 37695)

- 63 RLRO7C5101GS 81349 . RESISTOR ceceevcncrncococcosnsncnenncnnsaansarannns 4 PADZZN

-~ 64 RLRO7C1001GS 81349 . RESISTOR .evececrccuvacccvncsoancsacansronnnaranans 4 PADZZN

~ 65 RLRO7C18036S 81349 . RESISTOR .ucecevevancccrcnncsssncassacncassssnase 1 PAD22ZN

- 66 RLRO7C4301GS 81349 e RESISTOR cviccevcesscnncnncncerosccncesnsncaccasansns 1 PADZZN

- 67 MS75083-3 96906 . COIL voceecacccccsnsaansencnccncacscscnsanacsanss 1 PADZZN

-~ 68 RLRO7C51ROGS 81349 e« RESISTOR c.ecccvesnvennssnarcacnncassencnasacsnans 3 PADZZN

-~ 69 MS75084-6 96906 e« COIL cccvevvnavecsovunonncsncennvancunonnnasascens 1 PADZZN

- 70 31104 90634 . RESISTOR, Thermal (Spec cont dwg 238283-1, ...... 3 PADZ2ZN

FSCM 37695)
*15DC102K-EC-S 15454 « RESISTOR, Thermal ....cccccececesncesascsncasccsces 3 PADZ2ZN
- 71 275064-76 37695 . CAPACITOR, Fixed, electrolytic ..ccciecscncccaces 1 PADZZN
- 72 RLRO7C1501GS 81349 . RESISTOR c.vvccuusconcossancsaccrnscasancnacnanns 1 PADZZN
- 73 150-050-X7R-223K 51642 . CAPACITOR, Fixed ceramic (Spec cont dwg ......... 1 PADZZN
258329-21117, FSCM 37695)

-~ 74 VP42BA332KB 95275 . CAPACITOR, Fixed ceramic (Spec cont dwg ....... .. 1 PADZZN
258330-21084, FSCM 37695)

~ 75 STDO154 15454 . RESISTOR, Thermal (Spec cont dwg 238283-4, ...... 1 PADZZN
FSCM 37695)

- 76 RLRO7C27ROGS 81349 . RESISTOR ceuevcscecornsvasoncvsconascscsnsasnsnsns 3 PADZZN

- 77  RLRO7C3901GS 81349 . RESISTOR .ccevvenccocrcoscsssscccsnsnnscscnnssnnss 1 PADZZN

- 78 TFM-2-21 15542 . MIXER, Radio frequency (ESD){(Spec cont dwg ...... 2 PADZ2ZN

626730-1, FSCM 37695)
- 79 348755-1 37695 . INSULATOR, RF MiXEr cececocccceccccceascancens vae 2 X8
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TO 31R2-4-810-3

FIGURE UNITS | USABLE
AND INDEX ] PART NUMBER FSCM DESCRIPTION PER ON SMR
NUMBER 1234567 ASSY CODE CODE
6- 7- 80 MPSAU0S 07263 . TRANSISTOR (Spec cont dwg 647002-1, ..ccvvenenen. 1 PADZZN
FSCM 37695).
- 81 RLRO7C2402GS B1349 . RESISTOR .cvovevsscensssacascccacsncsosancocaasnnss 1 PADZ2ZN
- 82 RLRO7C4702GS 81349 . RESISTOR .v.vnccsccnssnssncncncesanavnnccncacccncs 1 PADZ2ZN
- 83 RLRO7C2001GS 81349 . RESISTOR cccvvvoccennrsvecasscsssacnacnons ccesuas 3 PAD2ZN
- 84 C320C104K5R5CA 31433 . CAPACITOR, Fixed ceramic (Spec cont dwg ......... 1 PADZZN
258329-21115, FSCM 37695)
*M39014/01-1593 81349 . CAPACITOR scscescosconcoanancnccanaccacccnnnn cons 1 PADZZN
- 85 VP31BA101JA 95275 . CAPACITOR, Fixed ceramic (Spec cont dig ....ccc.. 3 PADZ22N
258330-22017, FSCM 37695)
- 86 648673-2 37695 . SEMICONDUCTOR DEVICE, Diode ....covvewsvvoaccancse 5 PADZZN
-'87 369122-8 37695 . RADIO FREQUENCY ASSEMBLY ..cevccncanmecccncencanns 1 PADZZN
- 88 DVS3PSSA 72982 . CAPACITOR, Variable, ceramic dielectric ...c.c.... 1 PADZZN
(Spec cont dwg 265011-38, FSCM 37695)
- B9 VP31BA4R7CB 95275 . CAPACITOR, Fixed ceramic (Spec cont aWg ...c.cea.. 1 PADZZM
258330-27192, FSCM 37695)
- 90  RLRO7C2201GS 81349 . RESISTOR scicecscsndsncsnnasasonsnnnonsancanaanes 2 PADZZN
- 91  RLRO7C2000GS 81349 . RESISTOR secuscvncacassncsassanscnnnannnacannannon 1 PADZZN
- 92 CN15C7R5D 16546 . CAPACITOR, Fixed ceramic (Spec cont dwWg ......... 2 PADZZN
258330-26185, FSCM 37695)
- 93  MS75083-1 96906 . COIL cevesvcrnccuscnnnaanancanscnsanancasaccnconns 1 PADZZN
- 94 2N5031 04713 . TRANSISTOR .vevevcccascencsaseransannsanncnvannnn 1 PADZZN
- 95 M38527/01-030N 81349 « MOUNTING PADS AND INSULATOR DISKS .c.vceeccrcansn 1 XB
- 96 VP31BA220JA 95275 . CAPACITOR, Fixed ceramic (Spec cont dwg ......... 2 PADZ2ZN
258330-22209, FSCM 37695)
- 97 VP31BA330JA 95275 . CAPACITOR, Fixed ceramic (Spec cont dWg ..cocnvee 1 PADZZN
258330-22210, FSCM 37695)
- 98 IN5237B 14433 . SEMICONDUCTOR DEVICE, Diode (ESD)(Spec cont ..... 1 PADZZN
dwg 615910-3, FSCM 37695)
- 99  RLRO7C16R0GS 81349 . RESISTOR suvceurcnsnnvenncnscvanccccnnococnnsnons 1 PADZZN
-100 RLRO7C6200GS 81349 . RESISTOR cecvcccosscnrsoncenncvnaancccanssnonnseans 1 PADZZN
-101 JAN2N2857 81350 . SEMICONDUCTOR ...cocvesvevenrscccnccacncancnnonsceans 1 PADZZN
-102 M38527/01-030N 81349 + MOUNTING PADS AND INSULATOR DISKS aeecicecvecennn 1 XB
-103  VP31BA3R3CB 95275 . CAPACITOR, Fixed ceramic (Spec cont dwg ...c.c..s 1 PADZZN
258330-27191, FSCM 37695)
-104 275056-36 37695 . CAPACITOR, Fixed, electrolytic cuiceeececccccccnas 1 PADZZN
-105 RLRO7C1801GS 81349 . RESISTOR ....c.. cbavsseemcennnrssrtaccervacecssnn 1 PADZZN
-106 RLRO7C4700GS 81349 o RESISTOR ecccvecvvcanccscsoncunsssasasnascaccnas . 1 PADZZN
-107 MsS75083-4 96906 . COIL seveacerccrccoscnnsesncansanannnnnmacncsanns 1 PADZZN
-108 369121-56R0J 37695 . CoOIL, Radio frequency enesecccasansserrnns eesvens 1 PADZZN
-109 VP31BA100DB 95275 . CAPACITOR, Fixed ceramic (Spec cont dug ...... cee 1 PADZZN
258330-26195, FSCM 37695)
-110  VP31BA270JA 95275 . CAPACITOR, F ixed ceramic (Spec cont dWg ....c.... 1 PADZZN
258330-22010, FSCM 37695)
=111 369113-9 37695 . colL, Radio frequency, variable ....cccevveennnn. 1 PADZZN
=112  VP31BA131JA 95275 . CAPACITOR, Fixed ceramic (Spec cont dwg ..cceceene 3 PADZZN
258330-22110, FSCM 37495)
-113  DVS3PS20A 72982 . CAPACITOR, Variable, ceramic dielectric ......... 3 PADZZN
(Spec cont dwg 265011-41, FSCM 37695)
=114  RLRO7C1003GS 81349 . RESISTOR sccevcsnccscncnensonvecnsnasananancs eane 3 PADZZN
-115 3N211 18722 . TRANSISTOR (ESD)(Spec cont dug 646881-1, ........ 2 PADZZN
FSCM 37695)
-116 RLRO7C1200GS B1349 . RESISTOR ...coveeuecscecacscocscannnaccasansannns 1 PADZZN
-117  369113-3 37695 . COIL, Radio frequency, variable .......cccccuuenn. 1 PADZZN
-118 5659065/4A 02114 . SHIELDING BEAD, Electronic (Spec cont dwg ..avv.. 2 PADZZN
657867-4, FSCM 37695)
-119  RLRO7C7500GS 81349 . RESISTOR cucececaccnnccnccscececcnsasnanaanasnnan 3 PADZZN
-120 C320C102K1G5CA 31433 . CAPACITOR, Fixed ceramic (Spec cont dwg .....ce.-. 1 PADZZN
258330-1219, FSCM 37695)
=121 369113-1 37695 . COIL, Radio frequency, variable ........cccceeen. 1 PADZZN
-122 MFR237 04713 . TRANSISTOR (ESD)(Spec cont dwg 645732-1, FSCM ... 1 PADZZN
37695)
*SD1127 04713 « TRANSISTOR .ccucucecnccnccaccoccnsnsnsancanncnans 1 PADZZN
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TO 31R2-4-810-3

FIGURE ’ UNITS | USABLE
AND INDEX PART NUMBER FSCM DESCRIPTION PER ON SMR
NUMBER 1234567 ASSY CODE CODE
6~ 7-123 MS75083-5 96906 . COIL vevevencevrecsosansncncsncsseansnanancsscnnans 1 PADZZN

=124 VP31BA4T1JA 95275 . CAPACITOR, Fixed ceramic (Spec cont dWg ..eeveae- 4 PADZ2ZN
258330-22025, FSCM 37695)

-125 369121-1200H 37695 . COIL, Radio frequUenCy ..eecceecrccenssncsnonnccess 1 PADZZN

=126 MS75084-12 96906 « COIL soveececcnccccnonsnnonccancsonsscacscscnnnann 1 PADZZN

=127 VP32BA182KA 95275 . CAPACITOR, Fixed ceramic (Spec cont dWg ....cccan 1 PADZZN
258330-21032, FSCM 37695)

-128 369123-8 37695 . TOROID ASSEMBLY .c.uccenencancconornvascsssoncana 1 PADZZN

-129 RCRO7G5R1JS 81349 e RESISTOR cecevccccrsensvonracscsassonnerccnnsnane 1 PADZZN

=130 RCRO7G2R7JS 81349 . RESISTOR vsececcccscnccsscssccaccssccncssssscsnnne 1 PADZZN

=131  VP31BA331JA 95275 . CAPACITOR, Fixed ceramic (Spec cont dwg ..... reas 1 PADZZN
258330-22023, FSCM 37695)

=132 RLRO7C30R0GS 81349 o RESISTOR ccccceevcnsonnsnrsrucccccsvonncscascersan 1 PADZ2ZN

=133 MRF515 04713 . TR;NSISTOR (Spec cont dwg 647633-1, FSCH ....... « 1 PADZZN
7695)

-134 MB87111/01-4Y17 81349 . HEAT SINK .cecuce. cesssaressacnserarnanastoranas 2 XB

-135 RCRO7G4R8JS 81349 o RESISTOR .secevcecccssnsvenrasascsvososnccanse PR 1 PADZZN

-136 RLRO7C3300GS 81349 . RESISTOR .ccvveecnivenccancovancnccsonrsccnasaccans 1 PADZZN

=137 RLRO7CISR0GS 81349 « RESISTOR .ccrucuccsonsnsoonrccacconssonrnaccnnancass 1 PADZZN

-138  VP32BA222KA 95275 . CAPACITOR, Fixed ceramic (Spec cont dwg ......... 4 PADZZN
258330-21033, FSCM 37695)

-139 369123-9 37695 . TOROID ASSEMBLY vvcvveeccrrunceccssaracanananncas 3 PADZ2N

-140 618770-1 37695 . TRANSISTOR c..cvccccccncccsssccaccncnsancvavasncna 2 PADZZN

-141 M38527/01-030N 81349 . MOUNTING PADS AND INSULATOR DISKS .e.uceccccsnnae 1 X8

-142  VP31BA4G70JA 95275 . CAPACITOR, Fixed ceramic (Spec cont dwg ...... 2 PADZ2N
258330-22212, FSCM 37695)

=143  RLRO7C39ROGS 81349 . RESISTOR cvcvecuececocccrnvascacennosnssacennsnne 2 PADZ2ZN

=144  RLRO7C22ROGS 81349 . RESISTOR svvvcucnccncensansanccscsscsnanascannane 2 PADZ2ZN

-145  RLRO7C5100GS 81349 . RESISTOR cenvvccecaacvconaranacscnsonnccananns 2 PADZZN

-146 RLRO7C1500GS 81349 . RESISTOR ceececcconcaccsnnrecnsnssncsnacascnannans 1 PADZ2ZN

=147  JANINGE25 81350 . SEMICONDUCTOR .ecevoeevnsensencccsorsanceaccssnnasn 1 PADZZN

-148  300-100-022 32559 . INSULATOR, Capacitor (Spec cont diWg .cceceevcneoss 4 XB
349210-9, FSCM 37695)

-149  MN4O3ROD 73899 . CAPACITOR, Fixed, ceramic dielectric (Spec ...... 1 PADZ2ZN
cont dwg 258475-464, FSCM 37695)

=150  MN4O9R1D 73899 . CAPACITOR, Fixed, ceramic dielectric (Spec ...... 1 PADZ2N
cont dwg 258475-408, FSCM 37695)

-151 EL50U102K0-0 20932 . CAPACITOR, Fixed, ceramic (Spec cont GWg ....-... 3 PADZ2ZN
258268-10291, FSCM 37695)

-152 MN40180G 73899 . CAPACITOR, Fixed, ceramic dielectric (Spec ...... 1 PADZ2N
cont dwg 258475-315, FSCM 37695)

=153  97-540-17-X(1) 30817 . CONTACT STRIP, Radio frequency grounding ........ 1 XB
(Spec cont dwg 165579-4, FSCM 37695)

=154  345565-1 37695 . INSULATOR .eccecceccacuncncosncnnsannssassoncscce 1 XB

=155 943422-10 37695 . SHIELD c.ccnvennavcccssccconvsncsonsnsascassssnns 1 XB

=156 943422-9 37695 . SHIELD covccvverccecocsorvosssnnsnnsonsnsensosnnca 1 XB

-157 817324-801 37695 . HEAT SINK ASSEMBLY .cccceccvesennccacvennanes cene 1 X8

-158 943422-8 37695 . SHIELD se.vececncncccnarecrasascansonnanacvansnns 1 XB

-159 943422-7 37695 « SHIELD ..ccecveccccaccscsasescosennravvacacscscose 1 XB

-160 415538-1 37695 . PRINTED WIRING BOARD ..ccecvvnccascnsnsscrcccccane 1 XA
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Figure 6-8. Synthesizer/AF Module Assembly (Sheet 1 of 5)
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Figure 6-8. Synthesizer/AF Module Assembly (Sheet 2 of 5)
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FIGURE : ' UNITS | USABLE
AND INDEX | PART NUMBER FSCN DESCRIPTION PER ON SMR
NUMBER 1234567 ASSY CODE CODE
6- 8- 721599-801 37695 MODULE ASSEMBLY, Synthesizer/AF (ESD)(See ......... REF PAOLDT
fig. 3 for nha)

- 1 944129-1 37695 . HOUSING .occoevcccscsseovsvsccnasascssssonanconne 1 XB

- 2 945237-1 37695 . COVER cvvecccsucanasacnsnscesnvensanesnnsonsnnene 1 X8

- 3 A3034572 * 80063 . LABEL vevcoscocsaccsnsnnvessncsansanscscssannnnns 1 XB

- 4 513917-2 37695 . COVER cveeeevsncancsnsonnccenncnosaveassanscnnnsns 3 XB

- 5 97-540-17-X(3) 30817 . CONTACT STRIP, Radio frequency grounding ........ 4 XB

(Spec cont dwg 165579-2, FSCM 37695)

- 5A RLRO7C2003GS 81349 . RESISTOR ccevcererrcrssasencccossssnacacscnnes .es 1 PADZ2ZN
58 RLRO7C2203GS 81349 . RESISTOR .succecsocccascrncscenosacsnsacasccasnnsae 1 PADZZN
5C +RLRO7C3303GS 81349 . RESISTOR .ucevcocccnasvacansassscsncannncsncsanss 1 PADZ2N

+RLRO7C2703GS 81349 . RESISTOR .cevcecoccccasvccanccscncsnnonascacccancs AR PAD2ZN
+RLRO7C3003G6S B1349 . RESISTOR ceveevevcenccssacsscvecerannnnancas eeaes AR PADZZN
+RLRO7C3603GS 81349 o RESISTOR ...cccccececncnesccrccancccnsasnscncansas AR PADZ2ZN
+RLRO7C3903GS 81349 . RESISTOR ..uccececvscnccancnscssusascconssanansens AR PADZZN

- 5D 335466-2 37695 . PAD, COMPreSSioN ...cceecassssssasnsonsscsanacsas 1 X8

- BE 721599-811 37695 . MODULE ASSEMBLY, Synthesizer/AF (ESD)..cccecacee . 1 h4:3

- 6 RLRO7C3303GS 81349 . . RESISTOR eevecenncsocncnscens 1 PADZZN

- 7 CX-1vC, 76.8 KHZ 51791 . . CRYSTAL, Quartz (Spec cont dwg 538773-1, ...... 1 PADZZN

FSCM 37695)

- 8 RCRO7G2264S 81349 . . RESISTOR .cvuvcacensrsccnccascsnsnannsscescncns 1 PADZZN

9 VP31BA180J4B 95275 . . CAPACITOR, Fixed ceramic (Spec cont dwg ....... 2 PADZZN
258330-22198, FSCM 37695)

- 10 RLRO7C2003GS 81349 . . RESISTOR cevucervcosscccecsnccncncnsonnccannsen 8 PADZ2ZN

- 11 RLRO7C5101GS 81349 . . RESISTOR .cvvvcecnosccacaasoncssonnanancne crees 1 PADZ2ZN

- 12 JANING4LS4-1 81349 . . SEMICONDUCTOR DEVICE (ESD) cvvceeccecaccscssess 15 PADZZN

- 13  RLRO7C4702GS 81349 . . RESISTOR ccecescrrersescccosnscscsrnnnanscancnce 8 PADZ2M

- 14 RLRO7C1003GS 81349 . » RESISTOR ........ eeseccsarnnencsononsrsesranans 9 PADZZN

- 15 648408-3 37695 « « MICROCIRCUIT, Digital (ESD) ceocecrsorcccascnnn 1 PADZZN

=648409-101 37695 . . MICROCIRCUIT, Digital (ESD) ceccccuves tecascans AR PADZZN
- 16  NMC9346EN 27014 . . MICROCIRCUIT, Digital (ESD)(Spec cont dwg ..... 1 PADZ2ZN
648649-1, FSCM 37695)

- 17 UCN-5895A 56289 . . MICROCIRCUIT, Digital (ESD)(Spec cont dwg ..... 1 PADZ2ZN
648883-1, FSCM 37695).

- 18 MPSAS5 07263 . . TRANSISTOR-PNP (Spec cont dwg 647001-1, ....... 2 PADZZN
FSCM 37695)

- 19 RLRO7C2701GS 81349 . . RESISTOR ....... ceeenmcenae cecessereseasnsas 8 PADZZN

- 20 CN15A1204 16546 . . CAPACITOR, Fixed ceraunc (Spec cont dWg <...... 1 PADZZN
258330- 22055 FSCM 37695)

- 21 DSMGQ 1.60 MH2 62712 . . CRYSTAL UNIT, Quartz (Spec cont dwg .c.evnvesee 1 PADZZN
538868-1, FSCM 37695)

- 21A 335803-1 37695 . . INSULATOR, Crystal ...cccecevescncacsccsnascasse 1 X8

- 22 CN15C1004 16546 . . CAPACITOR, Fixed ceramic (Spec cont dwg ....... 2 PADZZN
258330-22005, FSCM 37695)

- 23 RLRO7C3002GS 81349 . . RESISTOR .c.vcucesasvnscccnancnscasanscasaonass 6 PADZZN

- 26 8052-1 91293 . . CAPACITOR, Variable, air dielectric (Spec ..... 1 PADZZN
cont dug 267933-27, FSCH 37695)

- 25 MC145156L 04713 - « MICROCIRCUIT, Digital (ESD){Spec cont dwg ..... 1 PADZZN
645725-1, FSCM 37695)

- 26 275056-42 37695 . . CAPACITOR, Fixed, electrolytic .ucccceeevannnsns 2 PADZ2N

- 27 LP2959ACZ-5.0 27014 . . MICROCIRCUIT Linear (ESD)(Spec cont dug sernee 2 PADZZN
648443-1, FSCM 37695)

- 28 275056-41 37695 . . CAPACITOR, Fixed, electrolytiC .ccceccecerccssss 5 PADZZN

- 29 C320C823K5R5CA 31433 . . CAPACITOR, Fixed ceramic (Spec cont dwg ....... 17 PADZ2N
258329-21105 -

- 30 RLRO7C1500GS 81349 . . RESISTOR cuvencccocrsssscanosncnonaansacsncnsesn 3 PADZZN

- 31 VP32BA102KB 95275 . . CAPACITOR, Fixed ceramic (Spec cont dwg ....... 3 PADZZN
258330-21219,FSCM 37695)

- 32 SC63599P 04713 . - MICROCIRCUIT, Digital (ESD)(Spec cont dug ..... 1 PADZZN
647004-3, FSCM 37695)

=MC12017P 04713 . . MICROCIRCUIT, Digital (ESD)(Spec cont dwg ..... AR PADZZN

647004-1, FSCM 37695)

- 33 275056-34 37695 . . CAPACITOR, Fixed, electrolytic ccecccecosnvevse 2 PADZ2ZN

- 34 MS75084-5 96906 . . COIL veceuncnncancnnnccsrocasacnnssnnes vessnaen 2 PADZZN

- 35 RLRO7C2700GS 81349 . . RESISTOR cevevccecesrvsccanacnonnnassncannsocne 1 PADZ2ZN
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FIGURE UNITS | USABLE
AND INDEX | PART NUMBER FSCM DESCRIPTION PER ON SMR
NUMBER 1234567 ASSY CODE CODE
6~ 8- 36 C315C103M5R5CA 31433 . . CAPACITOR, Fixed ceramic (Spec cont dwg ....... 19 PADZZN
258329-20107, FSCM 37695)
- 37 533721-3 00779 . . CONNECTOR, Receptacle (Spec cont dwg ....ccvnen 1 PADZZN
186308-5, FSCM 37695) ’
- 38 CW20C183K 16546 . . CAPACITOR, Fixed ceramic (Spec cont dwg ....... 1 PADZZN
258329-21027, FSCM 37695)
- 39 RLRO7C1001GS 81349 . . RESISTOR cvceecrssvacuseonansncncnasccncssncas . 4 PADZZN
- 40 RLRO7C5602GS 81349 . . RESISTOR coeccnsvnsnacscvocsnscncanncocan cacvas 2 PADZ2ZN
- 41 RLRO7C1004GS 81349 . . RESISTOR scccveccconascosncvnsncnasacanacsnancs 1 PADZZN
- 42  RLRO7C2201GS 81349 . . RESISTOR cieceacssssnnssasscnpruncunnannnncnance 2 PADZZN
- 43  MPSAOS 07263 . - TRANSISTOR(Spec cont duwg 647002-1, FSCM 37695) 3 PADZ2N
- 44  RLRO7C2202GS 81349 . . RESISTOR ceccuvcucsnnanncsncranscnnasacsaannaes 4 PADZZN
- 45 RLRO7C2403GS © 81349 . . RESISTOR ecevcunsecosnnrancssesnnnnsanascocccanss 2 PADZ2N
- 46 V12304 17856 . . TRANSISTOR(Spec cont dwg 645733-1, FSCM 37695) 2 PAD22N
- 47  M3B527/01-030N 81349 . . MOUNTING PADS AND INSULATOR DISKS .evcecencones . 1 XB
- 48 275056-47 37695 . . CAPACITOR, Fixed, electrolytic cccieeeccucnnnns 2 PADZ2N
- 49 RLRO7C1203GsS 81349 . . RESISTOR cvvvecveccarcosonnncccnensnoncasananns 2 PADZZN
- 50 RLRO7C1502GS 81349 . . RESISTOR wvccusvaccccnnosnsssncnannsosasvannnse 2 PADZZN
- 51  RCRO7G8R2JS 81349 . . RESISTOR ...vvvecncecoconnsuyacacncscescns aeens 1 PADZZN
- 52 275056-37 37695 . . CAPACITOR, Fixed, electrolytic ...ccccvac.. ceane 1 PADZZN
- 53  RLRO7C51R0GS 81349 . . RESISTOR ..cvccvcnncsencsnrananacnscancananss . 1 PADZZN
- 54 RLRO7C3601GS 81349 . . RESISTOR .svcvevronncccsrcrssanncnesecncaanuanae 1 PADZZN
- 55  275056-425 37695 . . CAPACITOR, Fixed, electrolytic .caveeonn.. 3 PADZZN
- 56 LM386N-4 27014 . . MICROCIRCUIT, Linear (Spec cont Owg ...cecceues 1 PADZZN
615907-1 FSCM 37695)
- 57 275056-255 37695 . . CAPACITOR, Fixed, electrolytic svceeceerccnnacs 1 PADZZN
- 58 .275056-234 ‘37695 . . CAPACITOR, Fixed, electrolytic ..vcccverecnncas 1 PADZZN
- 59  RLRO7C2200GS 81349 . . RESISTOR cvccuccencacnanascnsnnsnnennsanancanss 1 PADZZN
- 60 RLRO7C1300GS B1349 . . RESISTOR cucvvicccsacnanccncasccnsnsneannncnnnss 1 PAD2ZN
- 61 IN52348 14433 . . SEMICONDUCTOR DEVICE, Diode (ESD)(Spec cont ... 2 PADZZN
dwg 615910-1, FSCM 37695)
- 62 CW15C153K 16546 . . CAPACITOR, Fixed ceramic (Spec cont dwg ..c..... 1 PADZZN
258329-21026, FSCM 37695)
- 63 CWISA472K 16546 . . CAPACITOR, Fixed ceramic (Spec cont duwG........ 1 PADZZN
258329-21068, FSCM 37695)
- 64 C315C103K5R5CA 31433 . . CAPACITOR, Fixed ceramic (Spec cont duwg ....... 1 PADZ2ZN
258329-21107, FSCM 37695)
*C312C103K5R5CA 05397 . . CAPACITOR, Fixed Ceramic ...eccneevecceescennas 1 PADZZN
- 65 RLRO7C1501GS 81349 . . RESISTOR ...cccecvsnnceveosonnsssannnccancnnnas 1 PADZZN
66  RLRO7C1002GS 81349 . . RESISTOR svvcccesrcoscmnccsoncscanncnccanas ceeee S PADZZN
- 67 C315C472KS5R5CA 31433 . . CAPACITOR, Fixed ceramic (Spec cont dwg ....... 2 PADZZN
258329-21102, FSCM 37695)
- 68  RLRO7C1000GS 81349 . . RESISTOR s.cevvconncenncncscnsasenascasnancncna 1 PADZ2ZN
- 69  RLRO7C5603GS 81349 . . RESISTOR ceccusascsccncccccnscncennnsnnsnannnse 3 PADZZN
- 70 RLRO7C1202GS 81349 . . RESISTOR .v.ccccecoacnccanacccncnsannsasnccncae 3 PADZZN
- 71 RLRO7C6803Gs 81349 . . RESISTOR ..ccuceorcmnrcanccnconnnnancsconnans .n 1 PADZ2ZN
- 72 LM1584 27014 . . MICROCIRCUIT, Linear (Spec cont dWg «.ccavancas 2 PADZZN
‘ 616139-2, FSCM 37695)
- 73 .CW20C223K 16546 . . CAPACITOR, Fixed ceramic (Spec cont dwg ....... 2 PADZZN
258329-21028, FSCM 37695)
- 74 INS52378 14433 . . SEMICONDUCTOR DEVICE, Diode (ESD)(Spec cont ... 1 PADZ2ZN
dug 615910-3, FSCM 37695)
- 75 RLRO7C8202GS 81349 . . RESISTOR uvvececccuccracassnanscsnsacauanunsces 1 PADZ2N
- 76  RLRO7C4703GS 81349 . . RESISTOR .vvcevocunacrcccscnsancsncconsnanssannne 1 PADZZN
-~ 77 DELETED .
- 78 VP31BA151JA 95275 . . CAPACITOR, Fixed ceramic (Spec cont dwg ....... 1 PADZZN
258330-22019, FSCM 37695)
- 79 RLRO7C3003GS 81349 . . RESISTOR cevcucecvansvaccssonuscancnnana cenvens 1 PADZZN
- 80 VP31BAS20JA 95275 . . CAPACITOR, Fixed ceramic (Spec cont dwg ....... 1 PADZZN
258330-22222, FSCM 37695)
- 81 RLRO7C3603GS 81349 . . RESISTOR sccveceveanoravasccvsannnnoascnssnaana 2 PADZ2ZN
- 82 RLRO7C2002GS 81349 . . RESISTOR ccuvvecccovancanccvncncrannccanacnnens 3 PADZZN
- 82R 533721-5 00779 . . CONNECTOR, Receptacle (Spec cont dwg ...cccuens 1 PADZZN
186308-13, FScM 37695)
- 8  RLRO7C39016GS 81349 . . RESISTOR cccvvuevcncnnnccnnncsncasanaccnvasnacns 1 PADZZN
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6- 8- 84  RLRO7C3302GS 81349 . . RESISTOR ...ccceccecncnnscnncvencacccsacconasnes 3 PADZZN
- 85 RLRO7C5103GS 81349 . . RESISTOR iocvecnvvccnccnsanancoscasscsncsncncsnns 1 PADZZN
- 86 RLRO7C3922FM 81349 . . RESISTOR ..vccccecnaveesnncnassacnsnavnsconsnna 1 PADZZN
*RLRO7C3922FS 81349 . . RESISTOR .cccececcscnescscorcrccsncncassocnanasn 1 PADZZN
- 87 MC33174P 04713 . . MICROCIRCUIT, Linear (Spec cont dWg «ceceecesee 1 PADZZN
648784-2, FSCM 37695)

- 88 VP31BA391JA 95275 . . CAPACITOR, Fixed ceramic (Spec cont dwg ....... 1 PADZ2N
258330-22024, FSCM 37695)

- 89 VB32BA242KA 95275 . . CAPACITOR, Fixed ceramic (Spec cont dwg ....... 1 PADZ2ZN
258330-21125, FSCM 37695)

- 90  RLRO7C3322FM 81349 . . RESISTOR ..uvvcesessrecssnunneccacavncssancanas 1 PADZZN
*RLRO7C3322FS 81349 . . RESISTOR .ecevvcevccrccconscncenccoassnasnnncsne 1 PADZZN

- 91 CW15A222K 16546 . . CAPACITOR, Fixed ceramic (Spec cont dwg .ce.... 3 PADZZN

258329-21064, FSCM 37695)

*CW15C222K 16546 . . CAPACITOR, Fixed ceramicC...cceceaas cesessecccne 3 PADZZN

- 92  €315C332K5R5CA 31433 . . CAPACITOR, Fixed ceramic (Spec cont dwg ....... 2 PADZZN
258329-21109, FSCM 37695)

- 93  RLRO7c68016S 81349 . . RESISTOR .vceveveccconcsecnuovcconnrovavonoanes 1 PADZZN

- 94 150-100-X7R-682K 51642 . . CAPACITOR, Fixed ceramic (Spec cont dWg ...c... 3 PADZ2N
258329-21134, FSCM 37695)

=150-050-WR5-682K 51642 . . CAPACITOR, Fixed ceramic (Spec cont dwg ....... AR PAD2ZN

258329-21022, FSCM 37695)

- 95  RLRO7C16016GS 81349 . . RESISTOR .ccevervecccncvconnacncns ceeccsmcccnanns 1 PADZ2ZN

- 96 MC145151-2 58420 . . MICROCIRCUIT, Digital (ESD)(Spec cont dWg ..... 1 PADZZN
6487491, FSCM 37695)

- 97 DELETED

- 98 VP31BA331JA 95275 . . CAPACITOR, Fixed ceramic (Spec cont dwg ....... 1 PADZ2ZN
258330-22023, FSCM 37695)

- 99  RLRO7C33R0GS 81349 . . RESISTOR ........ sesasmnassssccassncscoceacanss 2 PADZZN

=100 MS75083-8 96906 . . COIL weucevacacccrocncnusnncncccnassnasvennasas 1 PAD2ZN

~100A RLRO7C20R0GS 81349 . . RESISTOR .ceccenaccncancssaccsaoncnssccnosancsnns 1 PAD2ZN

=101  VP31BA271.A 95275 . . CAPACITOR, Fixed ceramic (Spec cont dwg ....... 1 PADZZN
258330-22021, FSCM 37695)

-102  RLRO7C5600GS 81349 . . RESISTOR ...ccccnavcacoscessasssonnaasscsnnsans 1 PADZZN

-103  MPS 5179 04713 . . TRANSISTOR (ESD) (Spec cont dwg 617716-1, ..... 1 PADZ2ZN
FSCM 37695)

-104 DELETED .

=105 VP31BA3%90JA 95275 . . CAPACITOR, Fixed ceramic (Spec cont dwg ..... .. 1 PADZZN
258330-22012, FSCM 37695)

-106 VP31BA430JA 95275 . . CAPACITOR, Fixed ceramic (Spec cont dwg ....... 1 PADZZN
258330-22104, FSCH 37695)

=107  2N4351 04713 . . TRANSISTOR (ESD) (Spec cont dwg 615445-1, ..... 1 PADZ2ZN
FSCM 37695)

-108 M38527/01-030N 81349 . . MOUNTING PADS AND INSULATOR DISKS ...ccecceeces 1 XB

=109  MC78LOSACP 04713 . « MICROCIRCUIT, Linear (Spec cont dwg ....eccvcee 1 PADZZN
616155-1 FSCM 37695)

*UA78LOSAWC 07263 . . MICROCIRCUIT, Linear .ccccecscccceccccarsacnsans 1 PADZZN
<110  RLRO7C1802GS 81349 . . RESISTOR sovveccecacacessccnanccosccasnssnscnns 4 PADZ2ZN
<111 RLRO7c8201GS 81349 . . RESISTOR ..ovvcececcocnsnncnasnncanas ceseersnces 1 PADZ2ZN
112  C315C102K5R5CA 31433 . . CAPACITOR, Fixed ceramic (Spec cont dwg ....... 2 PADZZN

258329-21099, FSCM 37695)

*C315C102K1R5CA 31433 . . CAPACITOR, Fixed ceramic .cccecesacocacs sesence 2 PADZZN
=113 GXL15000 52769 . . CAPACITOR, variable, film dielectric (Spec .... 1 PADZZN
cont dwg 265201-2, FSCM 37695)

-114 +RJ26CWS01 81349 . . RESISTOR ..vcececcconccscasceassssnccascsaccccesn 1 PADZZN
+RJR26CWS501R 81349 . « RESISTOR .... AR PADZZN
*RJIR26FW501R 81349 . . RESISTOR ...vececvececccensncccnsscsacacncscans AR PADZ2ZN

=115 MA4ST023 96341 . . SEMICONDUCTOR DEVICE, Diode (Spec cont dwg .... 1 PADZZN

648762-1, FSCM 37695)

-116  MS75083-12 96906 . . COIL cecevcncusccsosncasnassnacnnssacscnscnnnes 1 PADZ2ZN

=117 RLRO7C5601GS 81349 . . RESISTOR ..cecvcvccvacncensanscnsnccsacsnsnacns 1 PAD22N

-118 VP31BA820JB 95275 . . CAPACITOR, Fixed ceramic (Spec cont dWg ececees 1 PADZZN

258330-22065, FSCM 37695)
-119  RLRO7C1201GS 81349 . . RESISTOR ..ccvecverransaccncensconsnrrucannascase 1 PADZZN
-120  RLRO7C2702GS 81349 . . RESISTOR ccvveruccsnsvnccananracccssansennscones 1 PADZZN

6-49



T0 31R2-4-810-3

FIGURE UNITS | USABLE
AND INDEX | PART NUMBER FSCM DESCRIPTION PER Ok SMR
NUMBER 1234567 ASSY CODE CODE
6- 8-121 VP31BA20148 95275 . . CAPACITOR, Fixed ceramic (Spec cont dug ......: 1 PADZ2N
258330-22156, FSCM 37695)
-122 RLRO7C7503G$ B1349 . . RESISTOR ccveveevcccnconsonanans cevmemvesansens 2 PADZZN
-123  415463-1 37695 . « PRINTED WIRING BOARD ....cc.n-.- suessnecrenanne 1 XA
-124  DELETED
-125 840-AG11D 91506 . . SOCKET, 1.C (Spec cont dwg 186824-9, FSCM...... 1 PADZZN
37695)
-126 942068-6 37695 . . SHIELD cccvcncsccerennnnsnccscnonnsncnnns envoas 1 X8
-127  942068-7 37695 . . SHIELD c.cecucciccsanoanncnasancnnoncnnenns ene 1 X8
-128  942068-5 37695 . . SHIELD .eceuveeceanomcnnceccnacanes . eene 1 X8
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REF MX DWG 901603-801 REV -

RF Power Amplifier

Figure 6-9.
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AND INDEX | PART NUMBER FSCM DESCRIPTION PER ON SMR
NUMBER 1234567 ASSY CODE CODE
6- 9- - 901603-801 37695 POWER AMPLIFIER SYSTEM, RF (See fig. 1 for nha) ... REF PAODDT
-1 721620-802 37695 . AMPLIFIER/FILTER ASSEMBLY (See fig. 10 for ...... 1 PAQDDT
bkdn)
- 2 901616-801 37695 . POWER AMPLIFIER ASSEMBLY, RF ..ccieecccncccnnneae 1 PACLDT
- 3 156663- * 37695 . . PLATE, ldentification .....c.cusseaenacae ceueas 1 XB
- & MS51957-1 96906 . . SCREW (AP) ...c.cvavresceoscacacconssancacccanes 2 PADZZN
- 5 T721913-801 37695 . . BASE ASSEMBLY, Power amplifier .....ccecceceees. 1 b (:]
- é& FJ4-35 72794 . . . STUWD, Turnlock fastener (Spec cont dwg ...... 7 X8
107225-13, FSCM 37695)
SRS 72794 . . . RING, Retaining (Spec cont dwg 108877-2, .... 7 X8
FSCM 37695)
-7 2 80813 . . . LATCH, Dimco-Gray .c.c.cceeceeaee comusceesansan 4 XB
*4521332-11 96906 . . . LATCH svcecanccaccssacsanaenaonsanccannncnnan 4 XB
- 8 2-R-113 80813 . . . RIVET, Solid (AP) (Spec cont dwg 136452-3, .. 1 X8
FSCM 37695)
Py 80183 . . . WASHER, (AP) euvecveeccenerencann ceneneenneas 1 X8
*M$21332-41 96906 . . . WASHER, (AP) sececrssssacsrocnananconnssancns 1 XB
2-G 80013 . . . GUIDE (AP) .c.cceveccee sesanesecoroncnsanes .e 1 XB
- BA 944572-1 37695 . . . BASE, Plate .c.ceevecccenccnccanacannas 1 XB
- 9 721619-801 37695 . » MODULE ASSEMBLY, Power supply (ESD)(See ....... 1 PADLDT
fig. 15 for bkdn)
- 10 721620-801 37695 « . AMPLIFIER/FILTER ASSEMLBY (See fig. 10 for .... 1 PAODDT
bkdn)
- 11 721618-801 37695 . . CHASSIS ASSEMBLY, Power amplifier (See fig. ... 1 X8
16 for bkdn)
- 12 159837-3 * 37695 . . DECAL, Warranty ..ccecccceccccsscacvoncsaacncna 1 XB
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Figure 6-10. Amplifier/Filter Assembly
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FIGURE UNITS | USABLE
AND INDEX | PART NUMBER FSCM DESCRIPTION PER ON SMR
NUMBER 1234567 ASSY CODE CODE
6-10- 721620-802 37695 AMPLIFIER/FILTER ASSEMBLY, (See fig. 9 for nha).... REF A PAODDT
721620-801 37695  AMPLIFIER/FILTER ASSEMBLY, (See fig. 9 for nha).... REF B PAODDT
- 1 T721614-801 37695 . MODULE ASSEMBLY, High b