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SAFETY SUMMARY (1 of 2)

The following are general safety precautions that are not retated to any specific procedures and therefore do
not appear elsewhere in this publication. These are recommended pracautions that personnsl must
understand and apply during many phases of operation and maintenance.

WARNING

Dangerous voltages exist at the radio antennas on the shelter when the radio sets are operating. Do not
touch these antennas. Observe the precautions given in TB SIG 231 concerning vehicular whip antennas.

lf?j CAUTION t’b‘

TS EQUIPMENT COMNTAIMS PARTS
AND ASTEMBIIES SENSITIVE TO
DAMAGE BY CLECTROSTATIC DISCHARGE (SD).
USE E3D PRECAUTIONARY PROCIDURES
WHEN TOUCHING, BEMOVING OR INSTRTIMNG
PRINTED CIRCUNT BOARDS.

TH 07748B-45/2, TM 11-8820-1046-40

Lo SAFETY STEPS TO FOLLOW IF SOMEONE

gl |S THE VICTIM OF ELECTRICAL SHOCK

DO NOT TRY TO PULL OR GRAB THE INDIVIDUAL

IF POSSIBLE, TURN OFF THE ELECTRICAL POWER

3 IF YOU CANNOT TURN OFF THE ELECTRICAL

POWER, PULL, PUSH, OR LIFT THE PERSON TO
SAFETY USING A WOODEN POLE OR A ROPE OR
SOME OTHER INSULATING MATERIAL

SEND FOR HELP AS SOON AS POSSIBLE

AFTER THE INJURED PERSON 1S FREE OF

CONTACT WITH THE SOURCE OF ELECTRICAL
SHOCK, MOVE THE PERSON A SHORT DISTANCE
AWAY AND IMMEDIATELY START ARTIFICIAL
RESUSCITATION

4
5
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SAFETY SUMMARY (2 of 2)

The following warnings appear in the text of this volume and are repeated here for emphasis.

WARNING

Vapors emitted during certain
cirouit card repair procedures may
be irritating to personnel. Always
perform circuit card repair proce-
dures in a well-ventilated area.
(Pages 3-4 and 3-12)

WARNING

Isopropyl alcohol is flammable.
Keep away from heat and open
flame. Vapors may be harmiul. Use
with adequate ventilation. Avoid
prolonged or repeated breathing
of vapor. Avoid eye contact. Do
not take intemally. (Pages 3-5 and
3-6) _

WARNING

Adhesives are irritating to the skin
and eyes upon contact, and may
emit harmful vapor. Use only with
adequate ventilation. Avoid all skin
and eye contact. Use protective
clothing such as rubber gloves,
apron, and eye protection. Wash
off immediately any accidentally
contaminated skin area. Hand-
washing facilities and eye-wash
fountain should be provided. Do
not take internally. {Pages 3-5, 3-6,
3-9, 3-10, 3-11, and 3-12)

WARNING |

Handling hot items presents a seri-
ous injury potenfial. Asbestos
gloves are required. (Pages 3-5,

3-6, 3-8, 3-10, and 3-12).

WARNING - |

Polyurethane contains flamma
solvents and toxic diisocyanates.
Keep away from heat and open
flame. Vapors or mists are harmful.
Complete body protection, includ-
ing entire head, is ‘required to
prevent skin or eye irritation from
contact with the paint or its vapors
or mists. Respirator protection is
required, usually an air-supplied
hood, during mixing, curing, and
application. Use this paint only
with the protection requirements
as specified above. Suitabie
flushing facilities must be.provided
for immediate ¢lean water flushing
or any accidental: skin or eye
contact. Do not take' internally.
(Page 3-6)

WARNING

Drilling operations create metal
chips that may enter the eyes and
cause serious injury. ‘Eye protec-
tion is required. (Page 3-6€)

WARMING

Toluens is flammable. Keep away
from heat and open flame. Vapors
are harmful. Use only with ade-
quate ventilation. Avoid prolonged
or repeated breathing of vapor.
Avoid contact with skin and eyes.
Do not take internally. Comply with
air  pollution  control  rules
concerning photochemically reac-
tive solvents. (Page 3-6)

WARNING

Solvents used in this procedurs
are flammable and must be kept
from open flame, heat, and sparks.
Keep containers tightly closed and
store them in a cool place when
not being used. The solvent must
be used only in an adeguaiely
ventilated  environment.  Avoid
breathing vapors and repeated
contact with skin. Clean hands
thoroughly before smoking, eating,
or drinking. {Page 3-8)

WARNING

Use Freon in an adequately
ventilated area. Avoid prolonged
or repeated breathing of vapor.
Avoid cortact with skin and eyes.
Do not take internally. {Pages 3-9,
3-11, and 3-12)

WARMNING

When using a compressed airiet,
use eyeshields. (Page 3-14)

WARNING

When using solvents, provide
proper ventilation, avoid pro-
longed contact, and do not smoke.
Solvents must meet all pertinent
specifications regarding toxicity,
flammability, and allergenic effect.
{(Page 3-14)

WARNING

De-energize equipment before
removing or repiacing {assembly,
module, or cable). (Pages 4-8 thru
4-18, 5-8 thru 5-10, and 5-12 thru
5-14)
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CHAPTER 1
INTRODUCTION

Section 1. GENERAL INFORMATION

SCOPE, fig 1-1

This manuai provides general support and depot maintenance information for the Radio Set AN/PRC-104(B),
)1, (4 (radio set) and two of its compact subunits: the RT-1209A Receiver/Transmitter (RT) and the
AM-6874 Ampilifier/Antenna Coupler (amplifier/coupler). The battery pack (battery pack) is maintained
entirely at the organizational level and is covered in the Operator’s and Organizational Maintenance Manual,
USMC TM 07748B-12/1 / USA TM 11-5820-1046-12.

The radio set Is a 20-watt manpack hf transceiver.

NOTE

, Army maintenance philosophy limits maintenance to removal and replacement
of modules. Repair beyond that level must be performed at depot oniy. Depot
wiil be performed by Marine Corps only.

MAINTENANCE FORMS, RECORDS, AND REPOATS

Department of the Army forms and procedures used for equipment maintenance will be those prescribed by
TM38-750, The Army Maintenance Management System.

Marine Corps personnel will use TM 4700-15/1 (Equipment Record Procedures).

DESTRUCTION OF MATERIEL TO PREVENT ENEMY USE

Destruction of Army materiel to prevent enemy use will be in accordance with TM 750-244-2,

o=

) 8
"Jm)m»»»»)»mm»m»

J/,J))

Figure 1-1. Radio Set AN/PRC-104

i-1
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PREPARATION FOR STORAGE OR SHIPMENT

STORAGE — The radio set should be stored in the best available site that provides protection from the
elements and unauthorized personnel. Covered sites are the best. If there is not enough covered space for ali
items, keep items covered that are most likely to be damaged by the weather. ltems that carninot be covered
should be stored on hard surfaces that drain well. Trucks, vans, and containers may be used if they give the
best available protection. Be sure to comply with the fire plan for fire-fighting equipment and personnel.

Marine Corps personnel will refer to MCO P4450.7 for preparation of storage (Marine Corps Warehousing.

Manual). E

WARNING

A lithium-sulfur dioxide {lthium) battery used with the radio set contains
pressurized sulfur dioxide (80-) gas. To prevent rupture, do not heat, short
circult, crush, punciture, mutilate, or disassemble lthium batteries; do not
recharge or test lithium batteries for capacity; do not use a Halon type fire.
extinguisher on a lithium battery.

WARNING

Do not usé any lithium battery which shows the following signs of rupture:
buiging, swelling, distigurement, brown liquid in the plastic wrap, or a swollen
plastic wrap. If the battery compartment becomes hot to the touch, or a hissing
sound or the smell of S0, gas is present, immediately turn off the equipment.
Move the equipment to a well-ventilated area or leave the area.

WARNING

In the event of a fire near a lithium battery, use a carbon dioxide (COj) type
extinguisher. Rapid cooling of lithium batteries is necessary 1o prevent venting
and the potential exposure of lithium. In the event that lithium metal becomes
involved in fire, the use of a graphite-based Class D fire extinguisher is
recommended, such as Lith-X or MET-L-X,

WARNING

Do not store lithium batteries with other hazardous materiais and keep away
from open flame or heat.

1-2

SHIPMENT

PREPARATION — Preparation consists of disassembling the radio set in accordance with organizational
maintenance removal procedures in Operator's and Organizational Maintenance Manual Radio Set
AN/PRC-1048(V)1, ()4, TM 07748B-12/1, TM 11-5820-1046-12.
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Section Il. EQUIPMENT DESCRIPTION AND DATA
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RADIO SET DESCRIPTIQN, fig 1-2

CHARACTERISTICS

@& 20-watt manpack hf transceiver

® Weighs about 20 pounds

@® Uses advanced technology LSI circuitry in a highly reliable, space-saving, modular package
@ Composed of threa compact subsystems latched together: RT, amplifier/coupler, and battery pack

CAPABILITIES AND FEATURES

: ® RT contains five modules: electronic front panel (EFP), synthesizer, modulator/demodulator,
harmonic filter, and power supply.

- EFP provides operational control of the radio set and couples transmit/receive audio signals
between the audio devices in use by the radio set operator.

— Synthesizer generates the 5-MHz, 70- or 80-MHz, and 70- to 105-MHz LO signals.

- Modulator/demodulator, in transmit operation, converts the voice signal (xmt audio) into two
successive Intermediate frequencies and then into the transmit radio frequency (xmt rf). In
receive operation, the same circuits reverse the operation, extracting the rcv audio from the rf
input signal.

-~ Harmonic filter removes spurious received signals and suppresses transmitter harmonics using
six bandpass filters.

- Power supply converts the +28 V to 6.5 V and 12.5 V.

® Amplifier/coupler contains the power amplifier and antenna tuner modules.

- Power amplifier amplifies xmt rf from the modulator/demodulator during transmit operation.

— Antenna tuner routes the filtered xmt rf from the harmonic filter to the selected antenna.
Antenna tuner automatically matches the antenna impedance to the radio set.

® Battery pack provides the radio set with the +28 V (nominal) dc power. Consists of two NiCAD
rechargeable or two lithium batteries. '

RADIO SET
UNITS SEPARATE

BATTEAY PACK

Figure 1-2. Radlo Sat Description



TM 07748B-45/2, TM 11-5820-1048-40

TECHNICAL CHARACTERISTICS

The technical characteristics for the radio set are listed in the following table.

Characteristic

Description

RADIO SET AN/PRC-104 (Radio Set)

Antenna Tuning

Audio Input Impedance and Level

Dimensions

Frequency Accuracy

Frequency Range

Operating Modes

Operating Temperature Range
Power Requirements
RF Output Impedance

RF Qutput Power

Weight

Automatic to 1.5:1 VEWR (3 seconds tuning
time, typical)

0.6 mV rms

12.57 x 13.75" x 2.62" (31.75 cm x 34.93 ¢m X
6668 crm) W x D x H

+1 ppm for -51°F (-46°C) to +160°F (+71°C)
(+2 to 30 Hz of setting) from 2 to 30 MHz,
respectively

2.0000 to 29.9999 MHz in 0.0001-MHz (100 Hz)
increments (280,000 possible frequency settings)

— 8ingle Sideband (selectable USB or LSB)
— Voice/cw (Morse or burst cw at 300 wpm)

— Data (FSK or DPSK up to 2,400 bps),
compatibie with 75 baud military teletype

— Receive only (inhibits transmit operation)
-51°F (-46°C) to +160°F (+71°C)

20.0 to 32.0 V dc with input at 3.5 amp
(24 V dc) for transmit (typical); 200 ma for
receive (typical)

50 ohms, unbalanced. Output protected to
infinite VSWR due to antenna short or open

20 W (PEP), 0.25 W (PEP) exciter output
17.94 Ib (8.15 kg) including lithium batteries

{(without accessories), or 20.59 b (9.32 kg)
including NICAD batteries {without accessories)

Characteristic

Description

Audio Distortion

Audio Qutput

Densengitization (signal to degrade
SINAD 3 db)

L.F. Rejection

Image Rejection

Selectivity
888, Cw, FSK

Sensitvity
S8B, CW, FSK

All other Spurious

Carrier Suppression

Duty Cycle

Harmonic Radiation
Intermoduiation Distortion (IMD)

RF Output Power

Unwanted Sideband Suppression

Battery Types

Case Dimensions

RECEIVER

5% at & mW, 350 to 3000 Hz
25 mW into 500 ohms (nominal)
+2.5% to -29 dbm;

+10% to -15 dbm;

+50% to +17 dbm

60 db

70 db

2.5 KHz bandwidth at -3 db
6.0 kHz bandwidth at 60 db

0.7 uv for 10 db SINAD (110 dbm voice,
-70 dbm data)

TRANSMITTER

-45 {0 60 db
-42 db
1 minute keydown, 9 minute receive, 9:1 ratio

=50 db

-25 db (two equal tones at rated output power)y

0.3 to 1.0 W (PEP) for RT-1209A,
20 W (PEP or average) with AM-6874

~45 db

BATTERY CASE

Two 28-volt lithium primary batteries BA-5590/U
or two 24-volt NICAD rechargeable batteries
88-590/U

3.25" x 12.50" x 6.50"
(8.26 x 31.75 x 1651 cm) Hx Wx D




The radio set and accessory equipment that is supplied in the transit case are listed in the table below.

T 07748B-45/2, TM 11-5820-1046-40

Radio Set Configuration
Noemenclature Reference Designator Common Name Vi {Marine Corps) ¥4 {Army)
Adapter, Assembly UG-348A/1 dipole antenna adapter X
Amplifier, Radio Frequency AM-6874/PRC-104 A2 amplifier/coupler X X
Antenna Tuner A2A2 antenna tuner X X
Housing, Radio Frequency Amplifier amplifier/coupler housing X X
_ Power Amplifier AZ2A4 power amplifier X X
Antenna AT-271A/PRC manpack whip antenna 4 X
Antenna Group AN/GRA-50 dipole antenna X
Antenna, High Frequency, NViS AS-2259( Y/GR NVIS antenna X
Base, Antenna Spring Section antenna base X X
Battery Case CY-7875/PRC-104 battery case X X
Cable Assembly, Bench Tast bench iest cable X
Cable Assembly, Electricai Power CX-13032/PRC-104 batiery charger cable X ;
Cable Assembly, Electrical Power CX-1303/PRC-104 battery extencler cable X X :
Cable Assembly, Radio Frequency CG-3815/U NVIS RF cable X X
Cargo Support Shelf MIL-F-43834 carge shelf X X
" Field Pack MIL-F-43833 field pack X X
Ground, Base, Antenna, NVIS antenna ground base X X
Handset H-250/U handset X X
Instruction Card instruction card X
Instruction Card instruction card X
Key, Telegraph KY-872/PRC-104 cw key X X
Pack Frame MIL-F-43835 pack frame X X
Receiver/Transmitter Assembly RT-1209A Al RT X X
Cable Assembly, Electrical electrical cable X X
Cable Assembly, Radio Frequency RF cable X X
Cable Assembly, Radio Frequency RF cable X X
Cover Assembly cover X X
Electronic Front Pansi Al1A4 EFP X X
Harmgnic Filter Al1A2 harmonic filter X X
Housing, RT RT housing X X
Modulator/Demodutator A1A1 modulator/demodulator X X
Plate, ldentification .D. plate X X
Power Supply At1AS power supply X X
Synthesizer A1A3 synthesizer X X
Webbing Strap MiL-F-43828 weabbing strap X X
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EQUIPMENT NOT SUPPLIED

The following table lists the equipment used with the radio set that is not supplied in the transit case.

item

Common Mame Purpose

Battery, Nicad, rechargeable
Battery, Lithium, throwaway

NICAD battery
Lithium battery

Battery for battery pack

SUPPORT EQUIPMENT

The test equipment required to perform maintenance of the radio set is listed bel'ow.

TEST EQUIPMENT

NOTES

1. Equivalent test equipment may be used.

2. Use only test equipment that is properly calibrated. Failure to do so may
provide erroneous or misleading performance or fauit indications.

Battery for battery pack

£
3. If adequate wattmeter is not available, substitute vtvm terminated with dummy

load, P = E%/R where R =

50 ohms.

4. * Test equipment used by Marine Corps only.

Name

i-8

Equipment Characteristics Quantity

Attenuator, Coaxial Attenuation: 20 db 1

Power Rating: 30 W min

Resistance: 50 ohm )
Aitenuator, Step Attenuation: 0 to 120 db in 10-db steps 1

Frequency Range: dc to 1 GHz

Power Rating: 0.5 W
* Audio Oscillator, AN/URM-127 Frequency Range: 0 to 600 kHz 1

Cutput: 10 Vp-p max

Sinewave Output
Bench Repair Center, PRC-350C 1
Dent Filler 1
Frequency Converter Test Bed A1A1A1 1
Frequency Converter Test Bed A1A1A2 1
Frequency Converter Test Bed ATA1A3 1
Detecting Element, 50 H 1
*Digital Multimeter (DVM, ohmmeter Measurement Range: 10 gV to 300 V 1
function) AN/USM-341 : Resistance: 1 O to 30 M2
* Distortion Analyzer, AN/URM-184A Frequency Range: 10 Hz to 110 kHz 1

Distortion Measurement:

0.01% to 100% (fulf scale)
-80 db to 0 db

Name Equipment Characteristics Quantity
Dummy Load, 8085 1
Extender Cable Set, AN/PRC-104 1
-— Modulator Extender Cable 1
— Antenna Extender Cable 1
— Synthesizer Extender Cable 1
— Filter/Power Amplifier Extender Cable 1
— Coaxial Extender Cable 4
— Coaxial Extender Cable 2
— Audio Adapter 1
— Antenna Adapter i
— Antenna Adapter 1
— 100-ohm Termination 1
— 130-chm Termination 1
*Frequency Counter AN/USM-459 Frequency Range: 5 Hz to 150 MHz 1
Accuracy: 0.1 Hz
Maintenance Kit 0A-9161/GRC-213 1
Multimeter, AN/PSM-45 1
* Oscilloscope, 08-261C(V)1/U Bandwidth: d¢.to 200 MHz 1
Resolution: 2 mV to 50 V
input Voltage Range: 40 mV to 40 V
Power Supply, PP-4763A/GRC Qutput: 26.5 V dc at 5 amp 1
Radio Set, Test Bed AN/PRC-104 1
RF Signal Generaior, SG-1170/U Frequency Range: 100 kHz to 1040 MKz 1
Output Power: —140 dbm to +17 dbm
*RF Voltmeater, AN/USM-468 1
* Signal Generator, SG-1171( )/U Frequency Bange: 100 kHz to 1040 MHz 1
Output Power: -140 dbm to +17 dbm
*Spectrum Analyzer, Mainframe, IP-1216(T) | Frequency Range: 5 Hz to 150 MHz 1
Bandwidth: 3 Hz to 30 kHz
Video Bandwidth: 1 Hz to 30 kHz
Measurement Range: -120 dbm to
+20 dbm
— IF Section, PL-1388/1) 1
~— RF Section, PL-1399/U 1
- Tracking Generator, 3G-1122/U i
* Switch Attenuator Attenuation: 0 to 120 db in 10-db steps 1
Frequency Range: dc to 1 GHz
Power Rating: 5 W
Test Set, Radio Frequency, AN/USM-298 1
VTVM AN/USM-116 _ 1
Watimeater, RF Power Measurement: 65 db to +44 db 1
Frequency Range: 100 kHz to 50 GHz
— Power Meter 1
- Thermo Couple Power Sensor 1

*50-ohm Load, Bird 8325
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SPECIAL TOOLS, MATERIALS, FABRICATED CABLES, AND FIXTURES

The special tools, materials, fabricated test cables, and fixtures required for field maintenance of the radio
set are lisied in the iable below.

Desaription Part Number

Conformal Coating MIL-1-46048, Type UR
Elscironic Tool Kit (TK-105/G)
Printed Clrcuit Maintenance Kit (MK-884/A)

1-77{1-8 biank}
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TRANSMIT OPERATION (1 of 2), fig 2-1

G For ease of explanation, assume the volice signal (xmt audio) from the handset is 1 kHz. The xmt audio
signal from the handset is routed through the audio filter, which suppressas spurious rf noise signals picked
up at the handset,

4 B G The xmt audio signal is then mixed in the third frequency converter with the 5 MHz local oscillator
(LO) signal from ihe synthesizer. The mixer produces two signals: {1) 5 MHz - xmt audic®, and (2) 8 MHz +xmt
audio. The 5 MHz crystal filter passes the 5 MHz — xmit audio (4.999 MHz) and suppresses the 5 MHz + xmt
audio signal. .

The output of the 5-MHz crystal filter is then mixed in the second frequency converter with 70 MHz
n‘ upper sideband {USB) is selected on the contro! panel, or with 80 MHz if lower sideband {LSB) is selected.
The mixer also produces the following signals:

1. Upper sideband selected
a. 70 MHz + 5 MHz if. (74.999 MHz)"
b. 70 MHz ~ 5 MHz if. {64.999 MH2)
2. Lower sideband selected
a. 80 MHz - 5 MHz if. {75.001 MHz)"
b. 80 MHz ~ 5 MHz if. (84.999 MHz)

The 75-MHz crystal filteu; passes 74.999 MHz {USB) or 75.001 MHz {LSB).

B The automatic ievel contro! (ALC) circuits maintain the signal level required to produce the 20-wait
output power for the radio set. The ALC circuits receive feedback from the power amplifier or antenna tuner.

ALC feedback from the antenna tuner is used only during tune-up.

€:' The output of the 76-MHz crystal filter is mixed in the first frequency converter with 77-105 MHz LO from
the synthesizer. The generation of the 77-105 MHz LO signal is controlled by the frequency selector switch
settings on the control panel. For example, if the frequency setector is set to 2 MHz, 77 MHz is generated and
mixed. If 3 MHz is selected, 78 MHz is generated; if 29.99% MHz is selected, 104.998 MHz is generated. If 2
MHz is selected, the mixer produces the following:

1. Upper sideband selected
a. 77 MHz + 74.999 MHz (151.999 MHz)
b, 77 MHz - 74.999 MHz (2.001 MHz)*
2. Lower sideband seiected
a 77 MHz + 75.001 MHz (152.001 MHz)
b, 77 MHz - 75.001 MHz (1.999 MHz)*

%2’ The 0.3 to 1 watt (PEP) amplifier in the first frequency converter rejects the 151.998 MHz or 152.001
MHz. The 2.001-MHz signal {USB), or 1.999-MHz signali {LSB), is ampiified up to 0.25 watit, then amplified
again to 20 watts by the 20-watt amplifier.

o The 1.999- or 2.001-MHz 20-watt signal {(xmt rf) is routed through the harmonic filter for further
filtering and through the L-C network of the antenna.

*Indicates the desired signal.
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MIT OPERATION (2 of 2)

RADIO SET MODULATOR/DEMODULATOR
(TRANSMIT) A1A3
e THIRD
EFP FREQUENCY
HAMDSET AlAd CONVERTER SECOND FREQUENCY FIAST FREQUENCY
i MIXER = CONVERTER MIXER CONVERTER MIXER
T 6MHZ by e, XMT
ALDIO 1 aumio | , | cRysTAL _ | auTomaTic 75-MHZ 0.25-WATT i
ke £y TER : B > =Bl Fren Pl W P LEvEL =P CRYSTAL AMPLIFIER
| \¢ y (LOWER ) CONTROL FILTER |
i ' gl SIDEBAND) -~
m— e e—m————y
; SYNTHESIZER
A1A3
| SMHZ LO
| Lo | 70-780-MHZ LO
EIGNALS
_ | 77~108 MHZ 1O
ALC
POWER AMPLIFIER 6 HARMONIC FILTER ' ANTENNA TUNER
AZA1 A1A2 A2A2
XMT :M‘r 2-30 MHZ
RF 3 ® BANDPASS F L-C XMT AF
| ?At:ul:vl.‘::lrEH 1 T P FiTer | =» NETWORK | -
' o
| [ ! { ] l 3
e - e ! R I A g
4
) 5

Flgwre 2-1. Tranemit Operstion

2-3



TM 07748B-45/2, T™ 11-5820-1046-40

RECEIVE OPERATION

;B Assume that the receive rf (rev rf) signal is 2 MHz with a 1-kHz voice signal. The 2-MHz rcv rf signat

us routed from the antenna, through the L-C network and harmonic filter to the first frequency converter
mixer. The 2 MHz (2.001 MHz USB, 1.899% MHz LSB}) is mixed with 77 MHz LO to produce 74.999 MHz (USB) or
75.001 MHz (LSB).

RADIO SET
{RECEIVE)

RCY RF

A ANTENNA TUNER

| G SYNTHESIZER
A1A3

#% HARMONIC FILTER

i | ———TrrOncC—— e m—— I T . TITOR MR e ST ——

7 A2A2 A1A2
|
| :gv P RCV RF
L-C BANDPASS 2-30 MHZ
»  meTwonk T i ~P) FILTER |
i
| |
'-‘ L
e e e ] _ |
G MODULATOR/DEMODULATOR
FIRST FREQUENCY
CONVERTER MIXER
75-MHMZ
) 75 MHZ 75-MHZ
| grLYTSETRAL = AMPLIFIER

LO

|
I

SIGNALS

77-108 MHZ LO

70-/80-MHZ LO

SECOND FREQUENCY
CONVERTER MiXER

5 MHZ

5-MHZ LO _

% The output of the mixer is routed through the 75-MHz crystal filter and the 75-MHz ampilifier,
and mlxed in the second frequency converter with 70 MHz (USB) or 80 MHz (L8B). The resulting mixer
outputs, 4.989 MHz (USB) or 5.001 MHz (LSB), is routed through the 5-MHz crystal filter, through the
automatic gain control (AGC) circuits, and mixed with 5-MHz 1LO. In the third frequency converter, the mixer
produces i-kHz (rcv) audio, which is routed through the audio filter to the earphones.

THIRD ! T
FREQUENCY D EFP

CONVERTER AlA4 HANDSET

MIXER

RCV HCV
5-MHZ AUTOMATIC AUDIO AUDID AUDIO
CRYSTAL el GAIN FILTER ]
FILTER CONTROL

) |

—— —— e — |

|

2-4
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$tAI-40104-2-1-2

Figure 2-2. Regeive Dperation
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Section #. RADIO SET GENERAL DESCRIPTION

Page
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AT, Ampiifier/Coupler, and Battery Pack General Description .................c.eie 2-6
GENERAL
The AN/PRC-104 is a short term antijam (STAJ) radio set consisting of three major assemblies: The RT contains five modules: (1) electronic front panel, (2) synthesizer, (3) moduiator/demodulator, (4)
harmonic filter, and (5) power supply. The amplifier/coupler contains the power ampiifier and antenna tuner
1. Rscelvar/Transmittar (BT) (A1) modules. The battery pack provides the radio set with the +28 V (nominal) dc power.

2. Ampiifler/Coupler (AZ)
3. Batlery Pack

25
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RT, AMPLIFIER/COUPLER, AND BATTERY PACK GENERAL DESCRIPTION (1 of 2), fig 2-3

RT GENERAL DESCRIPTION

7 ELECTROMIC FRONT PANEL — The electronic front paneal {EFP) provides operational control of the
radio set and couples transmit/recelve audio signals between the audio devices in use by the operator and
the radio set. The EFP contains the FREQUENCY KHz (frequency select) pushbutton switches, MODE select
pushbutton switches, CONT connector (not used), VOLUME OFF/MAX control, LIGHT pushbutton switch,
and AUDIO connector. A controiler may be used with the radio set for glectronic counter counfermeasure
(ECCM) operation. Although the controlier and ECCM operation are not used here, they are discussed
throughout the texi for better understanding of the radio set.

Frequency Selection — The FREQUENCY KMz pushbutton switches select the operating frequency of the
radio set (2,000.0 thru 29,999.9 kHz). The frequency pushbutton switches send frequency select signals
(logic data) to the synthesizer for use in determining the frequency of the 77-105MHz LO signal. The
frequency select signals are also used by the antenna tuner during impedance matching. The filler select
signal from the frequency select switches is used by the harmonic filter o select the bandpass filter
corresponding to the selected frequency.

Mode Selection — The left-hand MODE switch selects either voice transmit {VTRY), voice receive {V RCV),
data transmit (DTR), or data receive (D RCV). The mode select signals are used by the modula-
tor/demaodulator to control the processing of the transmit/receive radio frequency (xmt rev ri). In the voice
mode, the microphone input impedance is 150 ohms and the VOLUME OFF/MAX control adjusts the leve! of
rev audio. In the data mode, the input impedance is changed to 600 ohms, which is compatible with
standard data systems. The VOLUME OFF/MAX control is also disabled so that a constant receive level is
maintainad. In addition, the receiver AGC release time constant is shortened to reduce the receive responss
time to incoming data.

Sideband Selection = The right-hand MODE switch selects either upper sideband (USB) or lower sideband
{LSB) of the radio frequency. The sideband select signals are sent to the synthesizer. The synthesizer sends
gither 70 MHz LO to the modulator/demodulator if USB is selected or 80-MHz LO if LSB is selected.

VYolume Control — The YOLUME OFF/MAX control used to control the rcv audio signal level from the
modulator/demodulator.

2-6

P SYNTHESIZER ~ The synthesizer generates the 5-MHz LO, 70-(USB) or 80-(L3B) MHz LO, and 77-103
MHz LO signais. The exact frequency of 77-105 MHz LO is 75 MHz plus the control panel frequency. The LO
signals are used by the modutator/demodulator in the processing of transmit/receive signals. A 5-MHz clock
signal is generated by the synthesizer for the control interface assembly. The synthesizer also generates a
1-kHz tone that is used by the modulator/demodutator to develop a cw Key tone.

MODULATOR/DEMODULATOR — in transmit operation, the modulator/demodulator converts xmt
audio into two successive intermediate frequencies and then inte xmt rf. During receive operation, the same
circuits reverse the operation, extracting rcv audio from the rf input signal.

HARMONIC FILTER — The harmonic filter removes spurious received signals and suppresses
transmitier harmonics using six bandpass filters. The filter select signals from the control panel determine
the choice of filter. In transmit mode, xmt rf is routed from the power amplifier through the harmonic filter and
to the antenna tuner. in receive mode, the rf flow is reversed.

e POWER SUPPLY — The power supply converts the +28 V to 6.5 V and 12.5 V.
AMPLIFIER/COUPLER GENERAL DESCRIPTION

G POWER AMPLIFIER — The xmt tf signal from the modulator/demodulator is amplified by the power
amplifier during transmit operation to provide 20 watts of power. The power amplifier is bypassed during
receive operation.

ANTENNA TUNER AND ANT SEL — In transmit operation, filtered xmt rf from the harmonic filter
is routed through the antenna tuner to the selected antenna. The antenna tuner automatically matches the
antenna impedance to the radio set. In receive operation, the rf flow is reversed. The antenna tuner is
bypassed if the antenna select switch (ANT SEL] is in the 500 position.

BATTERY PACK GENERAL DESCRIPTION
o BATTERY PACK — The battery pack may contain 24 V nickel-cadmium or 28 V fithium cells.




T. AMPLIFIER/COUPLER, AND BATTERY PACK GENERAL DESCRIPTION (2 of 2)

TM 07748B-45/2, TM 11-5820-1046-40

BATTERY PACK CY-7541/PRC-104
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2-3. RT, Amplifier/Coupler, and Battery Pack General Dascription
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Ampiifier/Coupler Detailed Functional Description

Power Amplifier
Antenna Tuner

70/80 MHz Voltage-Controlled Oscillator (VCO)

GENERAL

This section contains a detailed functional description of the radio set. Inciuded in this description is the

amplifier/coupler, RT, and power supply.
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AMPLIFIER/COUPLER DETAILED FUNCTIONAL DESCRIPTION

The amplifier/coupler detailed functional description contains the theory of operation for the power amplifier
and antenna tuner modules.

POWER AMPLIFIER {1 of 4), fig 2-4, sh 1

GENERAL — The power amplifier boosts the 0.25-watt (nominal) output from the modulator/demodulator
to provide 20 watts (nominal) rf power at the antenna. The module also contains temperaturé compensation
and overpower protection circuits which prevent damage in the event of a malfunction. In addition, the
regulated power suppily for the antenna tuner relays is in this module.

g’ TRANSMIT/RECEIVE OPERATION — In transmit operation, relays K1 and K2 are energized by the
keyhne signal from the modulator/demodulator. These relays switch the amplifiers into the rf path in the
transmit mode. They also cause +28 V battery to be switched into the system as +28 V battery xmt. When +28
V battery xmt is present, switch Q13 conducts and applies +6.5 V xmt to various circuits. In receive operation,
the relays are deenergized and the ri bypasses the amplifiers.

- e RF PREAMPLIFICATION — The driver stage (T1, Q3, Q8, T2) amplifies the 0.3 to 1 watt (PEP) xmt
to about 2 watts using a push-pull amplifier configuration. The push-pull amplifier configuration consisis
of basically two transistors (3, Q6) with input and output transformers (T1, T2). This stage is powered by
+28 V battery xmt. The amplification of this stage can be retarded by the PA disable switches (Q4, Q5). These
two switches are normally enabled (conducting) by the overshoot control (AR4-2, AR3-2) when PA disabie is
iow. if the enabling voltage is reduced, Q4 and (5 decrease conduction and reduce the rf ampilification.

2-10

RF QUTPUT AMPLIFICATION — Next, the rf is amplified to about 20 watts by the output stage (T3,
Q10, @11, T4, T5). This amplification is also done using a push-pull configuration with input transformer T3
and output transformers T4, T5. This stage is powered by +31 V xmt from the DC-DC converier.

G TEMPERATURE COMPENSATION — Both the driver stage (T1, 3, Q8, T2) and the output stage (T3,
Q10, Q11, T4, T5) use temperature-compensating bias circuits: (1) Q1, Q2, and (2) Q7, Q8, and Q9,
respectively. These circuits provide temperature compensation by reducing the tendency for the gain of the
push-pull amplifiers to increase as the temperature rises. Both bias circuits use +6 V xmt for input voltage.

D OVERPOWER DETECTOR AR4-1 — The overpower detector receives xmt rf input via isolation
transformer T6. Any large excess in the power reflecting back at the power amplifier causes a voliage to be
applied to the overshoot control and ALC circuits via overpower.

G OVERSHOOT CONTROL AR4-2, AR3-2 — The overshoot control acts on information regarding
antenna maich in the form of buffered VFWD and VREFL inputs from the harmonic filter, or overpower input
from the overpower detector AR4-1. VFWD is a measure of the energy Qoing to the antenna and VREFL is a
measure of the energy that is reflecting back at the harmonic filter, VFWD and VREFL are summed, amplified,
and compared against a reference value. If the power reflection condition is momentarily high, the overpower
detector ceases to apply an enabling voltage, via PA disable, to the PA disable switch; the rf amplification is
reduced; and p0wer is reduced to a safe level.

v ALC AR3-1 — The ALC amplifier processes the same information as the overshoot control (buffered
VFWD and VREFL), but the reference voltage is lower. In addition, the ALC uses the ALC signal to affect xmt rf
at the modulator/demodulator module and the reaction time is slower. As a result of the longer reaction time
{typically 5 milliseconds), the overshoot control acts to dampen the initial peak of the xmt rf signal until the
ALC reduces xmt f at the modulator/demodulator.
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Figuwre 2-4. Power Amplifier (Shest 1)
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POWER AMPLIFIER (3 of 4), fig 2-4, sh 2

G SIDETONE ENABLE AR2-1, G115 — This circuit determines whether the power output is adequate for
transmit communication {about 6 watts). H go, audic feedback is provided to the operator. Again, the
buffered VFWD and VREFL voltages are compared against reference values. The difference is that the outpui
of AR2-1 passes through switch Q15. Q15 is enabled by both the keyline signal (gnd) from the
modulator/demodulator and an adequate power ievel. The activated state (Q15 conducting) of sidetone
enable is +1.4 V or less. The tune in progress signal provides sidetone enable by passing ground through
diode CR24 during the automatic tuning process. When tune in progress is present, the operator hears a
1-kHz tone. :

&’ TUNE CHECK ENABLE AR2-2, Q16 — If, while transmitting, the antenna should become detuned,
tune check enable is applied to the antenna tuner. Buffered VFWD and VREFL are sampled and compared
against a reference value at AR2-2. If the vswr is greater than 1.6:1, tune check enable causes retuning the
next time PTT is pressed. Q16 ensures the radio is in transmit mode and keyline is grounded. In the active
state, this line is about +6 V. Tune in progress prevents a false tune check enable from being generated
during the tuning process.

TUNER DC SOURCE TR, @1, 02, @3, Q11 — This circuit provides a regulated power supply (+16 V
raguiated) for the relays in the antenna tuner module. The circuit compensates for changes in temperature

F
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and battery voltage; it is activated by grounds from tune in progress or tune start lines, which turn on switch
Q11. Q11 is powered by +28 V on. As temperature increases, the voltage needed to drive the antenna tuner
relays increases. Conversely, if the temperature decreases, the relay voltage decreases. The tempera-
ture-dependent voltage range is from approximately +12 V to +18 V. The mechanism of temperature
regutation is thermistor TR1; as the temperature increases, its resistance decreases. A Zener diode, VR1, is
connected so that a constant +18 V is applied to the thermistor. Transistors Q1, Q2, Q3 buffer the thermistor
output to provide a low impedance dc source.

DC-DC COMVERTER — This network converts +28 V battery xmt to +31 V xmt which is used in the
output stage (T3, Q10, Q11, T4, T5). It works in the following way:

Switch Q10 closes. Current fiows through coil L2, storing energy.

When Q10 opens, the energy stored in L2 is transferred to C32 via diode CRS.

The current flowing in C32 charges it to +31 V.

The energy stored in L2 (which determines the charge of C32) is proportional to the on and off time of
switch Q10. Osciliator U1, Q4 sets the frequency to 50 kHz. Differential amplifier Q5, Q8 determines the
on to off ratio {(duty cycie) via feedback applied through Q9. Driver Q7, Q8 provides the base current to
drive switch Q10. The +8.5 V xmt signai powers U1, Q4, Q5, Q6, Q7, Q8.

opp =
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ANTENNA TUNER (1 of 2), fig 2-5

GENERAL — The antenna tuner automatically maiches impedances between the radio set {50 ohms 3¢
resistive) and the selected antenna (reactive/resistive). The module systematically switches inductors and t

capacitors into the L-C coupting network KL1-KL11, KC1-KC8, until the resulting impedance matches the
impedance of the radio set. .

The inductance is incrementally added in a binary count. The inductance of KL2 is twice KL1; KL3 is
ice KL2: KL4 is twice KL3, etc. {(For example, on the fifth binary count — binary number 101, KL3 is in
K12 is out, KL1 is in.) The L-C clock determines the count timebase.
{¥) The count continues until the Z drops to indicate 100 ohms or less. At that time, the Z comparator
digital output changes state and signals the control logic.

) =B The control logic places capacitors KC1-KC8 between the f path and ground in a binary
1. Th . C —The hybrid samples the vswr voliage and compares it to a reference at a comparator,

. e radio is turned on. . Sl g ; s , .
2. The MODE switch is changed from V RCV or D RCV to VTR or DTR. 6.4 T C_apacntance is mcremen}altg gdded until tije vswr reaches 1.5:1. The comparator c_:hanges
3. The frequency is changed by 1 kMHz or more. state and signals the control Ioglg via digltgl. If the 1.5:1 vswr is not rgached when a}l the ca'pamtors are
added, they are reset. Another inductor is added and the capacitor count begins again.

D When the vswr is 1.5:1, satisfactory impedance match has been achieved. The control logic
discontinues the ground on the tune in progress line. The transfer relay is deenergized and the rf sensor
bridge (R6-25, T2) ceases to sample the rf. The supply voltage to relays KL1-KL11 and KC1-KC8 is
removed. The relays are held in place by magnstic laiching.

TUNE START — A tune start signal is generated whenever any of the following occur: 5.

The tune start signal turns the +18 V relay supply {located at the power amplifier module) on momentarily, 7.
and causes removal of the impedance-matching elements from the rf pathway.

TUNE-CHECK ENABLE — A tune-check enable signal is sent from the PA module to the antenna tuner
hybrid, if a high vswr condition (vswr is the detection of swr) occurs during a normal transmission. The

antenna tuner performs a tune check the next time keyline goes low. Keyline goes low when the push-to-talk In routine operation (after the tuning cycle), xmt rf is not sampled by the rf sensor bridge. The +16 V regulated
(PTT) or continuous wave (cw) key is pressed. supply from the power amplifier is off.
(.} TUNE CHECK — Without disturbing the L-C values set into the tuning network, the antenna tuner €&’ FREQUENCY SELECT LOGIC — The frequency select logic signals from the control panel are applied
hybrid activates RF transfer relay K9 with a tune in progress signal and measures the antenna tuner vswr. If to the control logic in the antenna tuner hybrid. The control logic selects which inductors and capacitors will
the vswr is less than 1.6%1, tune in progress is removed, and RF transfer relay K9 deactivates and normal be used at a particular frequency band. For exampie, at 2000 kHz, inductors KL1, KL2, and KL3 are bypassed
operation is resumed. If the vswr is greater than 1.6:1, the impedance-matching elements are removed from in the binary count. KL4 becomes the least significant bit.
:?:nréfg?t;\;:y :g egtﬂlﬁil;e{:g:' %%Zsrl,fgéﬁ::ad ;‘g;::g I&g;ctgg&t;oggguts maintain tune in progress signal to Q e TUNE FAULT .LOGIC - The average tu'nir_\g time is approximately 3 secondg, but may run as long
as 12 seconds. If the tuning has not taken place within 12 seconds, antenna tuner hybrid A1 outputs an open
ELEMENT SWITCHING — Each inductive and capacitive element (L1-L11 and C1-C8) is switched into on the no-tune line to tune fault logic U1, Q23. This causes the tune fault signal to become +6 V.and the
and out of the rf pathway by a relay (K1-K11 and K1-K8). The elements and relays are grouped together as modulator/demodulator to generate a beeping signal to the user. If an iliegal frequency has been selected
KL1-KL11 and KC1-KC8. To switch an inductive element out of the rf pathway, the following must happen: (under 2 MHz), the frequency select logic inputs from the control panel will all be at ground, and the tune

fault line again becomes +6 V.
1. Antenna tuner hybrid A1 puises the set driver transistor with +0.8 V L-switch and C-swiich.

2. The output of the set driver transistor changes from +16 V to ground. o ALC — The ALC voltage {ALC detect) from the rf sensor bridge is compared with a reterence voltage at
3. The relay closes and short-circuits the inductive element (a coil) connected in parallel. a differential hybrid differential ampilifier. The output ALC is routed to the modulator/demodulator. Note that
this used during tune-up only.
To switch an inductive element into the rf pathway, the reset driver transistor must be pulsed (L-switch and 9 b y
C-switch). The capacitive element (KC1-KC8) is connected in series with the relay via rcv rf and xmt rf. When RECEIVE OPERATION — During receive operation, the rf travels through the L-C coupling network to
the reset driver transistor is pulsed, the relay opens and switches the element out of the rf pathway. When the the madulator/demodulator. No tuning takes place while receiving. However, if a tune start is initiated, all
set driver transistor is pulsed, the relay closes and switches the element into the rf pathway. capacitors and inductors are removed from the rf pathway. To initiate a tune-up, the PTT or cw key must be
TUNING CYCLE — The tuning cycle consists of the following: pressed.
1. e G When the keyline is grounded after a tune start or tune check enable has occurred, a tune in 6 ANTENNA SELECT SWITCH S1 — Antenna select switch S1 has three positions:
progress signal {active state is +0.7 V or less) is routed to the power amplifier and the transter relay. This 1. 500

causes +16 V regulated to be applied to the relays KL1-KL11 and KC1-KC8, and the rf is routed through
the energized contacts of transfer relay to the rf sensor bridge (R6-25, T2). The rf sensor bridge outputs
Z {impedance), vswr, and ALC detect analog voltages.

2. BNC antenna
3. WHIP antenna

2. Antenna tuner hybrid A1 places inductors KLL1-KL11 in a binary count in the rf path by opening the in the 500 position, xmt rf and rcv rf bypasses the antenna tuner module, and the rf goes in and out of the
ssociated relay. The antenna tuner hybrig samples the analog Z voitage and compares it to a reference BNC connector. In the BNC and WHIP positions, the rf is routed through the tuner to the BNC connector or
voltage at a comparator. whip socket, depending on which has been selected.
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RT DETAILED FUNCTIONAL DESCRIPTION

The RT detailed functional description contains theory of operation for the following RT functional sections:

Electronic Front Panel
Synthesizer
Modulator/Demodulator
Audio Control Hybrid
Automatic Level Control
Frequency Converiers
Harmonic Filter

UE -2 NN N

ELECTRONIC FRONT PANEL

GENERAL — The electronic front panet (EFP) provides the means for the operator to control

receiver/transmitter operations. The EFP consists of the front panel, control interface (Cl), and audio filter
assembiies.

FRONT PANEL ASSEMBLY {1 of 2), fig 2-6

The front panel assembly consists of the liquid crystal display (LCD) panel and display panei assembly.

€3 LIGUID CRYSTAL DISPLAY {L.CD) PANEL — The LCD panel provides a visual display of the operating
frequency and modes of operation. The LCD panel consists of 6 alphanumeric characters and 20 fixed-label

elements. The alphanumeric characters display fraquency information and the fixed-label elements display
the RT operating mode.

The LCD panel is enabled by a display enable (-DISEN) signal received from the gate array. When one of the
FREQUENCY KHz or MODE pushbuttons is pressed, MOSFET switch in the analog subassembly of the EFP
applies 28 V heater (28 V¥ HTR) o the LCD panel. When the thermistor in the LCD defects a temperature that
requires heat to be applied to the LCDs for proper operation, the thermistor applies a ground to one side of
the heater. With 28 V HTR applied to one side of the heater element and a ground applied to the other side,
current flows through the heater element and heat is applied to the LCDs. Simitarly, when the LIGHT
pushbutton Is pressed, ground is applied to the MOSFET switch, and activates 28 V LIGHT to the LCD panel
to turn on the LCD panel backlight.

The signal LCD DATAIN is serial data sent by the gate array to display the correct segment on the LCD panel.

LCD DATAIN is clocked by display clock (-DISCLK). A 76 Hz clock is also needed as a refresh clock for the
LCDs.
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DISPLAY PANEL ASSEMBLY — The display pane! assembly provides the mechanical chassis used for
mourting the LCD panel and contains the following controls:

1.
2.
3.
4,

FREQUENCY KMz pushbutton switches (six)
MODE select pushbution switches (two)
LIGHT pushbuiton switch

VOLUME OFF/MAX control

P FREQUENCY KHz AND MODE PUSHBUTTONS — The FREQUENCY KHz and MODE pushbuttons
use a matsix switch system to send information to the EFP as to which operating frequency and mgde have
been selected by the radio operator. Data bits X1 thru X4 are sent to the front panel assembly by the gate
array of the digital subassembly of the EFP. The custom hybrid of the digital subassembly sends information
to the gate array via data bits DO thru D7 to continually cycle through X1 thru X4. When one of the
pushbuttons is pressed, the corresponding matrix switch is closed. Information as to which button was
pressed is sent to the gate via Y1 thru Y3. The following table illustrates how the switch matrix works.

Intersection Function Pushbution Pressad
X1, Y1 Fi 10 MHz
¥2, Yi F2 1 MHz
X3, Y1 F3 100 KHz
X1, ¥3 F4 10 KHz
X2, Y3 F5 1 KHz
X3, ¥3 F6 100 Hz
X4, Y1 M1 LEFT MODE
X4, Y2 M2 RIGHT MODE

G LIGHT PUSHBUTTON -— When the LIGHT pushbutton switch is pressed, ground light switch return (LT
SW RTN) is appilied to the MOSFET switches of the EFP analog subassembily via light control (LGHT). This
aground turns on the MOSFET switches and the front panel backlight turns on. The backlight remains on
during the length of time the button is pressed. When the LIGHT button is released, the backlight goes off.

0 VOLUME OFF/MAX CONTROL — The VOLUME OFF/MAX control is a conventional on/off switch and
potentiometer. The switch, when closed, applies ground volume switch return (VOL SW RTN) to the MOSFET
switches of the EFP analog subassembly via volume switch (VOL SW}. The MOSFET switches apply +28 V to
various EFP circuits. In receive operations in ECCM mode, baseband preamble audio from the audio contro!
hybrid is tapped off the TO VOLCTRL signal as FROM VOLCTRL. VOLCTRL BTN is the return ground signal.
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CONTROL INTERFACE ASSEMBLY (1 of 7), fig 2-7, sh 1

The control interface (Cl) assembly is the control center of the EFP. It provides real-time control of boti
internal and exiernal interfaces of the radio set. The Ci assembly performs self-testing of the LCD panel
display and memory section. Tests are initiated during the detection of a reset condition or power-up
condition or by commands from the controller. The LCD tests consist of verification of all 123 LCD
segments/indicators. Testing of the memory consists of checksums of the following:

1. Microprocessor registers
2. EEPROM
3. EPROM

Self-test failures are indicated on the LCD panel using the following formats:

1. “RBEG"; NO GO — identifies microprocessor register failure
2. “PROM"”; NO GO — identifies EPROM failure
3. “ROM”; NO GO -— identifies EEPROM failure

The Cl assembly consists of two circuit cards which come as one assembly. One of the circuit cards is a
digital card (A1) and the other is an analog card (A2). Each card is referred to as a subassembly.

DIGITAL SUBASSEMBLY:

CUSTOM HYBRID AND GATE ARRAY — The digital subassembly contains the custom hybrid, which is the
brain center of the EFP. The custom hybrid consists of a CMOS EPROM, NMOS EEPROM, and an 80C31 8-bit
microprocessor. The custom hybrid works together with the gate array to detect and decode command and
data information.

CONTINUQUS WAVE {CW) KEY — A cw telegraph key is normally used with a headset, but it can also
be used with a handset. When a cw signal is set active, it is routed from the audio filier to the custom hybrid
microprocessor via FCWKEY. The microprocessor then commands the gate array, via data bits D0 thru D7, to
activate a cw key signal to the audio control hybrid via -CWKEYRT. This signal to the audio control hybrid of
the modutator/demodulator activates the keyline circuits and internal 1-KHz modulation tone circuits.

PUSH-TQ-TALK {PTT) — With a handset or headset and microphone, transmit operation is initiated
with the PTT button. When the PTT signal is set active, it is routed through the audio filter and converted by
the RS-422 receiver of the analog subassembly into levels acceptable by the microprocessor. This signal is
-PTTB. When -PTTB is set active to the microprocessor, the micreprocessor sends data information to the
gate array to activate -PTTRT to the audio control hybrid and transmit enable (TXEN). TXEN is routed to the
harmonic filter select circuit as high for transmit operation and low for receive operation.
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CLEAR-TO-SEND (CTS) — An external modem can be connected to the audie connector of the RT for
external data mode operations. The radio set is used to transmit and receive baseband information during
normal and ECCM operations. When a controller is used, the —CTS signal controls the receipt and transfer of
data between the EFP and the modem.

When a controller is used, controller interface is provided by part of connector J1. The controller interface is
used to buffer incoming/outgoing control words between the controller and the microprocessor. Differential
data is transferred to and from the coniroller using serial data out (SDO} and serial data in (SDI} lines,
respectively. The RS-422 receiver converts the SDO differential data into tevels acceptable by the custom
hybrid. SDI is converted into differential levels by the RS-422 driver and sent to the controller.

[} TUNE-IN-PROCESS (TIP} — The TIP signal is received from the audio control hybrid during the tuning
cycle. Tuning time averages approximately 3 seconds but may take up to 12 seconds. During funing, -TIP is
sent to the gate array, which activates ~TPIC to the custom hybrid. Data or voice transmission is inhibited
during tuning.

G TUNEFAULT - The Tunefault signal is generated by the antenna tuner of the amplifier/coupler. A
tunefault occurs when tuning of the radio has not occurred within 12 seconds of the tune start operation or
when an illegal frequency has been selected on the EFP panel. When one of the these conditions occurs,
TUNEFAULT is activated to the gate array from the audio control hybrid of the modulator/demoduiator. The
gate array sends TUNEFLTC to the custom hybrid and data or voice transmission is inhibited.

e LCD PANEL INTERFACE — The gate array receives information from the custom hybrid via data bits
DO thru D7 to display operation information on the LCD panel. The custom hybrid tells the gate array to
continually cycle outputs X1 thru X4 to the LCD panel. When one of the FREQUENCY KHz or MODE
pushbuttons is pressed, a switch matrix closes the appropriate switch and information as to which button
was pressed is transferred to the gate array via Y1 thru Y3. This information is used to dispiay the freguency
and mode on the LCD panel display via LCD DATAIN when clocked in by -DISCLK. The display is enabled by
~DISEN, and the LCDs are refreshed by the 76 Hz signal.

e HEATER — When a FREQUENCY KHz or MODE pushbutton is pressed, heater control (HTR CTRL)
from the custom hybrid applies a high to a MOSFET switch in the analog subassembly. HTR CTRL is active
for 40 seconds after pressing a pushbutton. Further switch actions within the 40-second interval will not
extend the on time of HTR CTRL. However, when the 40-second interval has completed, the niext pushbutton
pressed starts a new 40-second interval when HTR CTRL is active.

B FREQUENCY INFORMATION — information as to which frequency has been selected is sent to the
gate array by Y1 thru Y3. The gate array loads the information to the synthesizer via frequency select outpuis
10MHZ1, and 2, IMHZ1, 2, 4, and 8, 100KHZ1, 2, 4, and 8, 10KHZ1, 2, 4, and 8, 1KHZ1, 2, 4, and 8, and
100HZ1, 2, 4, and 8. Which lines are activated depends upon which frequency is selected on the front panel.
The tables on page 2-24 iliustrate the correlation between the frequency select switches and the frequency
select outputs.
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CONTROL INTERFACE ASSEMBLY (3 of 7), fig 2-7, sh 2

RF BLANK - The rf blank signal is used to disable the transmit and receive energy during frequency

transmons In both transmit and receive operations, rf blank is set active while frequency information is
loaded into the synthesizer.

Ye¥ FREQUENCY CHANGE — The frequency change (AF) signal is generated each time a new operating
frequency is selected. The AF signal is momentary (gnd) during each change when setting the fraquency
select switches. The AF signal indicates to the audio control hybrid that a new frequency has been selected.

DATA ENABLE — The data enable signal carries information to the audio control hybrid as to which
operatlonai mode has been selected. if the data mode is chosen, data enable is high. If voice mode is
chosen, data enable i3 low.

& OSPEAKER ATTENUATE — The speaker attenuate (-SPKRATTEN) signal is not used in non-ECCM
mode In ECCM operation, this signal attenuates the receive audio signal to the audio filter to control the
loudness of the tones transmitted by the controller (when one is used).

W' AUTOMATIC GAIN CONTROL {AGC) AND AUTOMATIC LEVEL CONTROL {ALC) — AGC and ALC
operatlons are used in the ECCM mode of operation only. AGC data is analyzed in recelve operation while
ALC data is analyzed in transmit operation. in both transmit and receive operation, the read data cycle is

Initiated by the open lo6p (-OP LOOP) command from the gate array to the frequency converter of the
modulator/demodulator.

4 B ANALOG-TO-DIGITAL (A/D) CONVERTER - When -OP LOOP is active, and the read enable {(~-A/D
RD) for the A/D converter is active, AGC/ALC read (AGC/ALC RD) from the frequency converter is converted
into an 8-bit digital code by the A/D converter. This digital code represents the input voltage and is sent to
the microprocessor (DO thru D7) for decoding when -A/D LOAD, the D/A write enable, is activated.

{D DIGITAL-TO-ANALOG (D/A) CONVERTER — The AGC/ALC RD signal is transferred to the D/A
converter, via DO thru D7, as an 8-bit data word from the microprocessor when write enable (-WR) is set
active. The digital signai is converted into an anaiog voltage (AGC/ALC WRA) and routed to the driver of the
anaiog subassembly when D/A write enable (~D/A WR) is set active from the gate array.
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HARMONIC FILTER SELECT — The harmonic filter select circuit is an eight-gate Darlington transistor
array. It accepts inpuls transmit enable (TXEN), lower sideband select (LSB), and harmonic filter A thru £
(HFA thru HFF) from the gate array. Data bits DO thru D7 from the custom hybrid provide information o the
gate array as to which mode and frequency band have been selected.

If the transmit mode is selected, then TXEN to the harmonic filter seiect is high, and active low -TXEN is sent
to 28 V swiiches. If the receive mode is selected, then TXEN is low, and -TXEN is inactive. { the lower
sideband mode is selected, LSB to the harmonic filter select is high, and active low -LSB is sent to the 28 V
switches. If the upper sideband mode is selected, then LSB is low and -LSB is inactive.

Depending upon which frequency band the radio is operating in, the appropriate input HFA thru HFF is high
to the harmonic filter select. The tables on page 2-24 illustrate which of these inputs are active for each
frequency on the display panel, The corresponding active low output (-HFA thru -HFF) is sent to the
harmonic filter. The following table lists the harmonic filter select cutputs and their corresponding frequency
bands.

Dutput Signal Frequency Band
-HFA 2-3 MHz band
-HFB 3-5 MHz band
-HFC 5-8 MH2 band
-+HrD 8-12 MHz band
~HFE 12-20 MHz band
~HFF 20-30 MHz band

e 28 ¥ SWITCHES — |f the transmit mode is selected, then TXEN 1o the harmonic filter select is high, and
active low -TXEN is sent to 28 V switches. Transmit mode is then enabled by 28V TXEN to the audio control
hybrid. If receive mode is selected, then the opposite occurs and 28V TXEN is inactive. if the lower sideband
mode is selected, LSB to the harmonic filter select is high, and active low -LSB is sent to 28 V switches. This
turns on the switches and LSB 28V is activated to the synthesizer. The opposite occurs when the upper
sideband mode is selected.
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CONTROL INTERFACE ASSEMBLY (5 of 7), fig 2-7, sh 3

ANALOG SUBASSEMBLY

RS-422 DRIVER AND RECEIVER — The analog subassembly contains the RS-422 interface which consists
of the RS-422 driver and receiver. The RS-422 interface carries serial data at the transmission rate of 156K
bits-per-second and a 1.25 MHz clock signal.

The RS-422 driver accepts differential serial data and converts it to RS-422 signal levels. When a
controller is used, differential serial data from the digital subassembiy’s custom hybrid is input to the RS-422
driver via input serial data in (8DI). This data is then converted and transferred to the STAJ controller as
serial data in + (SDi4) and serial data in - (SDI-). Similarly, the differential master clock for the controller is
converted from 1.25MHZ from the custom hybrid to levels acceptabie by the controiler as 1.25MHZ+ and
1.25MHZ~.

The R3-422 receiver performs the opposite function of the driver. When a controller is used, RS-422
signal ievels received from the controller are converted to levels acceptable by the custom hybrid. These
input signals include serial data out + {SDO+)} and serial data out - (SDO-), as wel as the push-to-tatk (FPTT)
signal. The corresponding outputs are SDO and -PTTB.

e SPEAKER ATTENUATE - In ECCM operation, the speaker attenuate circuit attenuates the receive
audio (FRCV AUDIQ) signal to the audio filter to control the loudness of the tones transmitted by the STAJ
controller. These tones are heard as sidetone. This function is activated by the speaker attenuate control
(-SPKRATTEN) from the gate array and is not used in non-ECCM mode.

MOSFET SWITCHES — The analog subassembly contains several metal oxide semiconductor field effect
transistor (MOSFET) switches.

Q One set of MOSFET switches is used to apply +28 V to the light and heater circuits of the digiial
subassembly and to the STAJ controller, when one is used. The +28 V is applied to the switches from the
amplifier/coupter interface via +28VF. When the VOLUME OFF/MAX control switch is closed, ground is
applied to a MOSFET switch via volume switch (VOL SW). The MOSFET switch turns on, applying +28 V to the
STAJ controller and to other MOSFET switches. When the LIGHT pushbutton switch is pressed, ground is
applied to the other MOSFET switches via light control (-LGHT) and 28V LIGHT is sent to the LCD panel to
backlight the display.

Whenever one of the FREQUENCY KHz or MODE pushbuttons on the front panel is pressed, heater ¢control
(HTR CTRL) from the custom hybrid applies a high to the heater control MOSFET switch. This turns on the
MOSFET and applies 28Y heater (28V HTR) to the LCD panel. When the thermistor in the LCD detects a
temperature that requires heat to be appiied to the LCDs for proper operation, the thermistor applies a
ground to one side of the heater. With 28V HTR applied to one side of the heater element and a ground
applied to the other side, current flows through the heater element and heat is applied to the LCDs. The HTR
CTRL signal Is active for 40 seconds after pressing a pushbution. Further switch actions within the
40-second interval will not extend the on time of HTR CTRL. However, when the 40-second interval has
completed, the next pushbutton pressed starts a new 40-second interval when HTR CTRL is active.

? Another MOSFET switch is used to control the clear-to-send signal. The custom hybrid activates the
-CTS signal to the MOSFET, which turns on the switch and sends FCTS to the audio filter.

AMPLIFIER — During transmit operations when a controller is used, before actual voice or data
operations, the controller sends baseband preamble information to the control panel. This information is
sent on the modem transmit (MODEM TX) line and is routed to the audio control hybrid. This baseband
preambile information is used to correlate the STAJ controller in the transmitting radio set to the controller in
the receiving radio set. In receive operations, baseband preamble audio from the audio control hybrid is
trapped off the TO VOLCTRL signal. The audio is amplified by the amplifier and routed to the STAJ controller
as modem receive (MODEM RX). These operations occur in ECCM mode oniy.

DRIVER — When the AGC/ALC signal is converted from an 8-bit digital word to an analog voltage by
the D/A converter, it is sent to a driver. The driver amplifies the analog voltage AGC/ALC WRA, and routed it
to the frequency converter as AGC/ALC write data (AGC/ALC WR). This operation does not occur in
non-ECCM operation.
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AUDIO FILTER ASSEMBLY, fig 2-8

The audio filter assembiy provides an LC filter network for pins B thru F of the audio connector used by the
RT. The audio filter bidirectionaily filters noise from/to an external audio device to/from the RT. Audio return
(AUDIO RTN) is the ground reference on the connector and FAUDIO RTN is the ground reference on the RT.

The following tables list the signal names and give descriptions for each input and output.

AUDIO FILTER INPUTS

Signaf Name Description
AUDIO RTN Ground.
FRCV AUDIO Audio input from radio to handset speaker.
PTT Open or grounded inputs. Grounding activates push-to-talk function.
XMT AUDIO Audio input from microphone in handset.
CW KEY Open or grounded input. Grounding activates the cw key function.
FCTS Clear-to-send signai. When true, signai enablies transmission/receipt of data.

AUDIO FILTER OUTPUTS

, Signal Name Description

FAUDIO RTN Ground.

FCV AUDIO Audio output to handset speaker.

FPTT Pusih-to-talk signal to radio.

FXMT AUDIO Microphone audio from handset to radio.

FCW KEY Cw key signal to radio.

CTs Clear-to-send signal. When true, signal enables transmission/raceipt of data.

AUDIO
DEVICE

T4 07748B-45/2, T 11-5820-1046-40
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SYNTHESIZER (1 of 4), fig 2-9, sh 1

The syhtheslzer provides input to the modulator/demodulator frequency converter in the form of three high

frequency LO signals and one audiDle tone. The high frequency LO signals are 5 MHz, 70/80 MHz, and
77-105 MHz.

&) T7-105 MHz VOLTAGE-GONTROLLED OSCILLATOR (vGQ} (18T LO} — The synthesizer uses
fractional-N synthesis technology to generaie a 1st LO signal with fast lock-up time. For changes in
frequency steps equal to or larger than the reference frequency (100 KHz), the 1st LO loop functions as a
conventional sample and hold phase-locked loop (PLL) with an integer divider number. Assuming phase
tock, the VCO output is first divided by the 10 or 11 prescaler (+10/11) and programmable divider (+N) in the
digital logic array.

Si)) The digital logic array output is a 100-KHz sampling pulse that samples a small portion of a 100-KHz
voltage ramp generated by the ramp generator circuit and a 100-KHz reference signal. This sampled ramp
voltage is stored on the hold capacitor {C22) within the ramp generator and then through a loop filter (AR2)
1o tune the VCO. When a new frequency is selected, the programimable divider is changed, and the sample
and ramp are out of phase. This causes the ramp to be sampled either early or late, which sends a smaller or
larger (respectively) tune voltage to the 1st LO VCO to change frequency.

4 For frequency steps smaller than the reference frequency, such as 10 KHz, 1 KHz, and 100 Hz,
fractional divisor numbers are used. This is accomplished in the digital logic array by toggling the integer
divider between N and N + 1. For example, if the integer divider divides by N for 9 counts and N + 1 for
1 count, then the divide ratio is (8N + N + 1) + 10 = N + 0.1, and a fractional divisor number is then realized.
For instance, ¥ N = 770 ( a non-fractional divide number), then the VGO frequency (fyco) is equal to
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770 x 100 KMz = 77.0 MHz. However, if a 10-KHz step is required, then N = 770.1 and
fyco = 770.1 x 100 KHz = 77.010 MHz. This same example can be made for 1-KHz offsets using 1000 count
averages and 100-Hz offsets using 100 count averages.

€:9 It should be noted that at any discrete point in time, the divider is not dividing by the required fractional
divisor, so errors in the tune voitage and output voltage occur. The VCO tune error voltage is proportional to
the offset frequency and the timing within the 0-10, 0-100, and 0-1000 count sequence. The gate array
generates error correction control pulses to the ramp generator circuit, which are proportional to the offset
frequency. These current switch pulses increase the slope of the voltage ramp in proportion to ihe frequency
offset. The increase in slope occurs before the sample is taken, generating an offset (error correction) VCO
tune voltage proportional to the offset. Proper alignment of 1-KHz and 10-KHz phase adjust potentiometers
{(inside the ramp generator submodule) adjusts the error correction voltage, which cancels the error voltage
generated by the fractional division. The result is fractional division with the correct discrete time VCO output
frequency.

A coarse tune voltage is generated that presets (in 1-MHz steps) the 1st LO VCO near the finai selected
frequency. This reduces the initial frequency offset for large frequency steps, reducing the time required for
phase setting. The 1-MHz and 10-MHz (and to some extent the 100-KHz) frequency seiect lines from the EFP
control the coarse tune voltage. From the EFP, the BCD frequency select signals drive a D/A converier within
the 77-105 MHz submodule. A coarse tune voltage of approximately 3-@ V dc is generated when the EFP
frequency controt switches are set from 77.0 to 104.0 MHz. Offset and gain adjustments in the 77-105 MHz
submodule ensure that the relationship between the coarse tune voltage and desired frequency settings are
within the required range.
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SYNTHESIZER (3 of 4), fig 2-9, sh 2

/  T0/80-MHZ LO {2ND LO) — The 70 MHz upper sideband (USB) or 80 MHz iower sideband {L.SB) signal
is generated by a VCO. The complete circuit uses a PPL consisting of the VCO, a divide-by-10 circuit, a
divide-by-7 or -8 circuit, phase detector, and loop filter. The 2nd LO output signal is routed to J2 of the
synthesizer printed wiring board (PWB) at a level of -4.0 dBm.

Within the 70/80-MHz VCO submodule, the VCO output frequency is first divided by 10, then by 7 or 8,
depending on the position of the EFP sideband selection switch. The resuiting signai is then compared with
the 1 MHz reference signal at the phase detector (4 det U2). If phase synchronization is established between
the two signals, the phase detector and 10op filter circuits do not generate a correction signal to the VCO. if
the two signals are not in phase, the phase detector and loop filter circuits generate a correction tune voltage
to the VCO until the divide-by-7 or -8 circuit output and the 1-MHz reference signals are in phase.

o) 0> 5-MHZ LO {3RD LO) — The 5-MHz 3rd LO signal is generated by a temperature-conirolled crystal
oscsltator (TCXO). The TCXO generates the synthesizer 5-MHz 3rd LO output at J3, and additionally furnishes
a stable reference frequency for the 1st and 2nd LO and 1-KHz tone circuits. If desired, an external 5-MHz
reference signal can be connecied o J4 of the synthesizer in place of the TCXO. Two jumper wires located on
the synthesizer PWB must be properly positioned, depending on whether the internal {TGX0) or external
5-MHz reference is desired.
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{ The TCXO output signai drives a FET voltage amplifier (Q1) and a dual common bage ampiifier
{Q2) within the 5-MHz converter assembly. The FET amplifier generates a 5-MHz TTL compatible signal to J5,
which furnishes a TTL reference to the EFP. Q2 generates the 5-MHz LO ai 0 dBm to J3. Q2 also drives a TTL
compatible voltage amplifier (Q3) that generates an AUX 5 MHz signal for the synthesizer reference circuits.

. SYNTHESIZER REFERENCE SIGNALS — Two reference signals are required for the synthesizer. The
first is 1 MHz used as the reference for the 70/80 MHz VCO PPL circuit. This signal is derived from the AUX 5
MHz output of the 5-MHz converter and divided by 5 in a TTL couriier. The second reference signal required
is 100 KHz for the 77-105 MHz VCO sample and hold PLL circditry (page 2-27). This signai is derived by
dividing by 10 the 1-MHz reference at U6 of the synthesizer PWB,

180 1-KHZ TONE OUTPUT — A 1-KHz & V peak-to-peak tone signal is required by the modula-
tor/demodulator audio control hybrid. It is obtained by further dividing the 100-KHz reference signal by 100
at U7, and then filtering the resultant 1-KHz square wave through an active filter to obtain a more sinusoidal
output waveform.
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70/80 MHZ VOLTAGE-CONTROLLED OSCILLATOR (VCOD), fig 2-10

This submodule contains a voltage-controtied oscillator and an RF ampilifier that generates the 70 or 80 MHz
2nd LO output. Also in this submodule are a fixed divide-by-10, a dual modulus divide-by-7 or -8, a digital
phase/frequency detector and a ioop filter.

A 1-MHz reference puise (approximately 0 to 10 voits) feeds one input to the phase/frequency detector and
the VCO output divided by the dividers mentioned is fed to the other. An error signal proportional to the
phase error between these two signals is filtered by the loop filter and used to tune the VCO until no error
exists. In this way, the 2nd LO locks to sither 70 or 80 MHz. '
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‘ 24
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- - - 0
4 24
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Figure 2-10. 70/80 MHz Voltage-Controlied Oscillater (VCQ)
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77-105 MHZ VOLTAGE-CONTROLLED OSCILLATOR (VCO), fig 2-11

This submodule contains a voltage-controlled osciltator and an RF amptifier that generates the 77-105 MHz
ist LO output. Also in this submodule is a discrete 6-bit digital-to-analog converter. The 1 and 10 MHz
frequency controt bits are used 1o generate a control current that is converted into a control voltage. The
voltage range is appropriately scaled and ofiset fo preset the VCO near the selected frequency.
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Figure 2-11. 75-105 MHz Voltage-Controlled Oscillator (VCO)



RAMP GENERATOR, fig 2-12

The ramp generator submodule is a discrete phase detector and loop filter for the 1st LO loop.
Another feature of the ramp generator are the current switches (Q1-Q4) used to perform Fractional-N
error correction. A consiant current source (Q8, G9) and a current mirror {Q1, AR1) charge a fixed capacitor.
Because
v = 1 f? T |1 . . .
=3 4 idt = z + Initial condition and | is constant,

a ramp voltage is generated by a ramp generator (Q5-Q7) with its slope proportional to the charging current.
This ramp voltage is sent to one side of a diode bridge (AR2). The 100-kHz reference pulses from Q10 reset
the ramp voltage to zero for 1 us. A sample pulse (from U2, Qi1, T2, T1, CR5-CR8) is used to creats two
narrow pulses 180° out of phase which turn on and off the diode bridge, thus sampling the ramp. The sample
voitage is held on a capacitor (C22) until the next sample pulse. The sample voltage fine tunes the 1st LO into
phase lock.

During fractionai-N turning, pulse-width modulated signals from the digital logic array turn on and off the
current switches in the ramp generator. When the current switches are off, the ramp generator operates as
betore. When a current switch is on, more current is supplied by the constant current source, thus changing
the ramp slope for a short time before the next sample is taken. This creates an offset (error correction)
voltage proportional to the discrete frequency error inherent in fractionai-N synthesis. The offset voltage is
scdled such that fractional-N spurs are nulled.
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T™M 077488-45/2, TM 11-5820-1046-40

5-MHZ CONVERTER, fig 2-13

This submodule ampiifies the 5-MHz TOXQ signal to generate the required output signals for the
modulator/demodulator assembly, the electronic front panet (EFP) assembly, and the synthesizer assembly.
There are three functional circuits in the buffer drive assembly: (1) 5-MHz TTL driver (1), (2) 5-MHz auxiliary
driver (2, Q3}, and (3) 5-MHz buffer amplifier (Q2, T1).

PHE #1
9 10
5-MHZ TTL
™ a1 —0325 v p-p MIN
5 MHZ PWD #2
FROM - - —
TCXO
7| 30 LC
s w TL 05 MHZ
0 DBM -2, +1 DB
&————*n 2
— ¢ 5[ AUX
g a3 5 MHZ
3.5V p-p

Figure 2-13. 5-MHz Converter
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MODULATOR/DEMODULATOR (1 of 2, fig 2-14

GENERAL — The modulator/demodulator performs audio-to-radio frequency conversion. It aiso
coordinates other functions, such as level control, gain control, fault signals, and tuning initialization. The
modulator/demoduiator contains the frequency converters and the audio control hybrid. The frequency
converters are controlled by the audio contro! hybrid. The keyline signal from the audio control hybrid and
the +28 V xmt enable from the EFP, determine whether the radio set is in transmit or receive operation.
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TRANSMIT OPERATION — In transmit operation, the keyline signal and +28 V xmt enable are routed to the
frequency converters, enabling the transmit circuits. Xmt audio is then processed by the audio control hybrid
and sent to the frequency converters. The frequency converters translate the xmt audio freguency intfo two
intermediate frequencies (if.) and then into xmt rf, which is routed to the power amplifier for further
amplification.

RECEIVE OPERATION — In receive operation, the absence of the keyline signal places the frequency
converters into receive mode. During receive operation, the frequency converters extract the rcv audio
frequency from the incoming rcv #f signal (demodutation). The audio control hybrid processes rcv audio and
routes it to the EFP.



T™M 077488-45/2, TM 11-5820-1046-40

MODULATOR/DEMODULATOR (2 of 2}
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Figure 2-14. Modulator/Demodulator
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AUDIO CONTROL HYBRID (1 of 6), fig 2-15, sh 1

NOTE

The audio confrol hybrid is not repairable, but the block diagram Is necessary
to understand the function. Therefore, no circuit designators are given,

GENERAL — The audio control hiybrid contains the control circuits required by the modulator/demodulator
to control and process xmt and rev audio. The audio control hybrid also generates tune start, power
amplifier (PA) off/on (not used in PRC-104; used with AM-6879/URC), and keyline signais.

? TRANSMIT OPERATION — Xmi audio is received from the EFP and routed to the audio controt hybrid.
!n data transmission (DTR) mode, the data xmt audio is attenuated. The output of transmit audio is routed
through the VOGAD bypass switch and AR1A to the third frequency converter for further processing and to
the sidetone level adjust for use in sidetone operation.

When voice transmission (VTR) has been selected on the EFP and a handset is used, no attenuation of the
signal takes place.

B CW KEY TRANSMISSION — When VTR has been selected on the EFP and a telegrapher’s key is
used the 1-kHz tone is received from the synthesizer and routed through the 1-kHz tone adjust and applied
tc the audio control hybnd When the cw key signa!l is received from the EFP, the 1-kHz tone is routed through
the audio contro! hybrid dnd VOGAD bypass switch to the third frequency converter and to the sidetone level
adjust. The 1-kHz tone is present whenever the telegrapher’s key is pressed (cw key 0). The audio controf
hybrid operates in the same manner during tune in progress to generate the tune in progress tone. The table
below describes the logic for the 1-kHz electronic switch,

lnput
CW Tune In Progress Output at Pin 18 of Audio Control Hybrid
1 1 no signal
0 1 _ xmt audio
1 4} xmt audio
0 0 xmt audio
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VOICE-OPERATED GAIN ADJUSTMENT DEVICE (VOGAD) BYPASS SWITCH - Xmt audio from the audio
control hybrid is routed through the voice-operated gain adjustment device (VOGAD) bypass switch to the
third frequency converter. The VOGAD bypass switch is used during preamble, continue, and postamble
operations of the controller. Modem transmit (ix) is routed directly to the VOGAD bypass switch along with
the VOGAD bypass signal from the EFP. When the VOGAD bypass signal is active, xmt audio from the audio
control hybrid is disabled, ailowing modem tx to pass through the VOGAD bypass switch to the third
frequency converter. This allows the modem tx signal to pass directly to the third frequency converter without
going through the attenuation and level control circuits of the audio control hybrid.

DATA TRANSMISSION — When data transmission has been selected on the EFP, data enable enables
xmt audio to be routed through the audio control hybrid. Xmt audio is attenuated to -56 dBrn when the input
is 0 dBm. Refer to the table below for audio control hybrid ogic.

input Data Enabie Xmt Audio
0 Not Attenuated
1 Attenuated

B P RECEIVE OPERATION — Rcv audio is received from the third frequency converter and routed to
the audio control hybrid. The rev audio input level is controlled by rcv audio level adjust R37. The rcv audio is
tnen routed to the EFP and AGC receive audio is sent to the third frequency converter. The level of the rcv
audio output is controiled by the level of the following signals: 100 gf, from vol control wiper, data switch
level control, to vol control, sidetone audio, sidetone enable, and data enable.
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AUDIO CONTROL MYBRID {3 of 6), fig 2-15, sh 2

L) VOICE AND CW OPERATION — During voice or cw operation, the audio slectronic switch is closed,
routmg the audio from voi control wiper to one of the differential inputs of the first stage of the receive audio
amplifier. This signal controls the level of rcv audio frequency.

€2)’ DATA OPERATION — During data operatton. the EFP opens the audio electronic switch and cloges
the data electroni¢ switch. The to vol control signal is routed through the data level adjust to the input stage
of the receive audio amplifier via data switch level control. This signal controls the level of rcv audio.

D SIDETONE OPERATION — During transmit operation, xmt audio is routed through the sidetone level
adjust to the sidetone electronic switch as sidetone audio. Sidetone enable from the power amplifier closes
the sidetone electronics switch, and a portion of the xmt audio is routed to the receive audio amplifier.

G 100-4F ELECTRONIC SWITCH - When data enable is received from the EFP, the 100-uF electronic
switch switches a 100-microfarad capacitor out of the third frequency converter circuits via 100-xF. The third
frequency converter uses the 100-microfarad capacitor for the AGC release time constant. In voice mode, the
AGC release time is approximately 1 second and in data mode, it is 0.1 second.
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AUDIO CONTROL HYBRID (5 of 6}, fig 2-15,sh 3

FREQUENCY CHANGE {AF) — The tune start logic is enabled when any of the following occur.

1. When the radio is first turned on.
2. When the FREQUENCY KHz settings (except for 100Hz} are changsd on the EFP.

3. By the +28 V xmt enable signal when the MODE switch is reset 1o voice transmit (VTR) or data transmit
{DTR) from a receive only mode.

The output of the +8.5 V switch Q3 is applied to the tune start control, which causes tune start switch Q1to
close, routing the tune start signal to the power amplifier, and antenna tuner. The tune start signal stays on (a
ground) for a period of 65 milliseconds.

) TUNE/LOW VOLTAGE (LV) FAULT GENERATOR — The tune fault generator portion of the tune/LV
fault generator generates a tune fault signal (repetitive beep) when tune fault is received from the antenna
tuner. The iow voltage fault generator portion of the tune/LV fault generator generates a low voltage fault
tone {repstitive click) when +28 V on from the EFP, routed through the low voltage threshold adjust, drops
below +20 V. The outputs of the tune and low voltage fault generators fault detect, are routed through the
receive audio amplifier to the EFP and then to the handset. The tune fault signal is also generated when an
Hlegal frequency is dialed into the EFP. Any frequency less than 2.0000 MHz is illegal.

KEYLINE - The keyline logic signal is generated by the following:

1. +28 V xmt enable signal MODE switch on EFP set to VTR or DTR and PTT signal received from the
handset.
2. 428 V xmt enable signal and cw key signal received from telegrapher’s key.

The keyline control is inhibited by the tune fault signal. If not inhibited, the keyline logic signal from the keyline
control causes keyline switch Q5, Q6 to switch, routing the keyline signal to the first, second, and third
frequency converters, power amplifier, and antenna tuner. The keyline signal switches alt radio relays from
the receive to transmit mode.

> ALC IN — In audio control hybrid HY1, ALC is routed through a buffer to ALC ofi/on. The reference
voltage from the ALC ofiset adjust determines the threshold at ALC ampiifier. The time constant of the ALC
amplifier output, ALC, is adjusied by the ALC time constant switch. This occurs when the antenna tuner
applies a tune in progress signal to the ALC time constant switch.

o) PAOFF/OM CONTROL — The table below describes the PA off/on control logic. The PA off/on controi
is used with other configurations of the RT, but not the radio set.

Input +6.5 V Transmit Enable PA Oft/On Control Result

1 ' ON — (3.5 ma)
0 OFF — (0 ma)
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AUTOMATIC LEVEL CONTROL {1 of 2), fig 2-16

{9 ALC FEEDBACK — The ALC in signal is routed from both the power amplifier and antenna tuner. The
power amplifier samples the VFWD from the harmonic filter and compares it against a +14.5 V reference, PA
V reference. The +14.5 V corresponds to a 20-watt radio output. When the VFWD exceeds the +145 V
reference, the ALC in voltage rises. The audio confrol hybrid reduces the output of the second frequency
converter at a rate of 8 dB/V, which corresponds to more than a 40 dB reduction of the second frequency
converter's output power. The antenna tuner samples the radio set output, xmt i, in the tune mode (via the rf
sensor bridge) and compares It against a +2.74 V reference AT V reference. The +2.74 V indicates a 2-watt
radio cutput from the rf sensor bridge. The audio control hybrid reduces the gain as above.

.’ ENHANCED ALC FEEDBACK — In ECCM transmit operations, the ALC generated by the audio control
hybrid is sampied by a multiplexer. The ALC sample is transferred to the EFP as ALC read data. The ALC logic
adjusts the ALC data to conform with ECCM operation and routes it to the multiplexer as ALC write data.
When open (op) loop is set active to the multiplexer and the +12.5 V transmit (xmt) signal is present, the ALC
write data signa! is transferred through the multiplexer to the second frequency converter as ALC out.
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AUTOMATIC LEVEL CONTROL {2 of 2)
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FREQUENCY CONVERTERS (1 of 8), fig 2-17, sh 1

- THIRD FREQUENCY CONVERTER A3 — In transmit operation, relays K1 and K2 are energized by
the +28 V xmt enable and keyline ground signals. This permits xmt audic to be mixed with 5-MHz LO
{amplified by AR3) at mixer U2 via the energized contacts (3-2) of K2. The 5 MHz mixing product goes to
sideband filter FL.2 via the energized contacts (7-8) of relay K2 and contacts (7-8) of relay K1. The energized
contacts (2-3) of relay K1 also route +12 V xmt into the first frequency converter. The +12 V xmt in signal also
turns switch Q7 on, which causes +6.5 V xmt to be applied to second frequency converter A2 and audio
control hybrid HY1. In receive operation, the relays are not energized so the 5 MHz goes through ampiifiers
AR1 and AR2 and +12.5 V is applied to Zener diode VR1 {which breaks down at +6.5 V). The +86 V output
signal is applied to the second frequency converter. The gain of 5 MHz is controtled at AR1 by the AGC
voltage from muttiplexer U2. This AGC voltage is also applied to the second frequency converter via FET Q2
as AGC in; FET Q2 conducts when the +12 V xmt is absent at the gate (G). The AGC generator, in turn, is
controlied by the AGC receive audio signal from the audio control hybrid. A portion of the AGC receive audio
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becomes the to vol controi signal, which is fed back to the audio control hybrid to control the vutput of the
receive audio amplifier within the audio control hybrid. In data mode, a 100- microfarad capacitor is switched
out, which shortens the time constant on the AGC generator output. Finally, 5 MHz mixes with 5 MHz LO,
ampimed by amplifier Q1, to create the audio frequency and upper sideband mixing product at mixer U2.

O O O =nHaNCED AGC/ALC FEEDBACK — In ECCM receive operation, the AGC produced by the
AGC generator is sampled by a multipiexer. The AGC sample is transferred to the EFP as AGC/ALC read
data. Within the EFP, the AGC is adjusted to conform with ECCM operation and routed to the multiplexer as
AGC/ALC write data. When op loop Is set active to the multiplexer and the +12 V xmt signal is not active, the
AGC/ALC write data is transferred through the multiplexer to the third frequency converter and FET Q2.

SIDEBAND FILTER FL2 — This crystal filter functions identically in receive and transmit operation. The
filter rejects frequencies other than 4.99945 to 4.997 MHz.
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FREQUENCY CONVERTERS (3 of 6}, fig 2-17, sh 2

SECOND FREQUENCY CONVERTER — In transmit operation, relay K1 is energized by the +28 V xmt
enable and keyline signals. The 5 MHz signal goes through isolation transformer T1 and to amplifier U2; the
ievel (amplitude) of the entire modulator/demodulator transmit output is controlled at this amplifier by the
ALC signal from audio control hybrid HY1 and by the presence of +6.5 V xmt. The 5-MHz xmt is applied to
mixer U4 where it mixes with the 70-/80-MHz LO signal. (70-/80-MHz LO has been previously ampiified at
amplifier U1.} This results in a mixing product 70 MHz 45 MHz or 80 MHz 15 MHz. (in either case, only the
75 MHz product is passed by bandpass filter FL1.) The 75-MHz mixing product is routed through energized
contacts 8-7 of relay K1, through amplifier Q1, T3, and back through energized contacts 3-2. The 75-MHz
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mixing product is routed to bandpass filter FL1. In receive mode, the 75-MHz mixing product passes through
deenergized contacts (2-4-7) of relay K1, through ampitifier Q1, T3, and back through contacts 3-6-8. The
75-MHz mixing product mixes with 70-/80-MHz LO at mixer U4. The 5-MHz product (5-MHz rcv), goes
through amplifier Q2, T4 and isolation transformer T5. FET Q3 and amplifier U3 control the gain of the 5-MHz
mixing product via signals AGC in and +6 V. Finally 5 MHz is routed to pin 29 to sideband filier FL.2
(nage 2-43).

e BANDPASS FILTER FL1 — The filter functions identically in receive and transmit operation. The filter
reiects frequencies other than 75 MHz 115 kHz.
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Figure 2-17. Freguency Converters (Sheet 2)
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FREQUENCY CONVERTERS {5 of 8), fig 2-17, sh 3

Lg’ FIRST FREQUENCY CONVERTER — In transmit operation, relay K1 is energized by the +28 V xmt
enable and keyline ground signals. The xmt rcv goes to mixer U2 where it mixes with 77-105 MHz LO (77-105
MHz LO has been previously amplified at amplifier U1 after passing through the rf blanking switch). This
results in the f mixing product (2-30 MHz and 152-180 MHz). The rf mixing product is routed through
energized contacts 8 and 7 of relay K1 to the 2-30 MHz amplifier Q1-Q3, T1-T6 where it is boosted to .25
watt. The frequency component above 30 MHz is not amplified. The +12 V xmt in from the third frequency
converter powers this amplifier. The rf mixing product goes through energized contacts 3 and 2 of relay K1 to
output jack J3. In receive operation, the 2-30 MHz rf is routed through contacts 2, 4, 6, and 8 of relay K1 to
mixer U2. The 2-830 MHz rf mixes with 77-105 MHz LO to produce a 75-MHz mixing product.

2-48

D Rr BLANKING SWITCH — The rf blanking switch is used to disable fransmit and receive radic set
operation. In receive operation, when rf blank is set active by the EFP, the 77-105 MHz LO signal is not routed
to mixer U2. With the 77-105 MHz LO signal not present at mixer U2, the xmt rcv 75 MHz signal is not
produced and receive operation is disabled. in transmit operation, when rf blank is set active by the EFP, the
77-105 MHz LO signal is not routed to mixer U2. With the 77-105 MHz LO signal not present, the transmit
frequency, xmt rcv 75 MHz, is not mixed and transmit operation is disabled. Normai transmit and receive
operation resumes when rf blank becomes inactive,
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HARMONIC FILTER {1 of 2}, fig 2-18

GENERAL TRANSMIT OPERATION — The harmonic filter suppresses transmitter harmonics and noise
ievels outside of the selected frequency band.

€Y BanDPASS FILTER SELECTION — The selection of one of six bandpass filters, FL1 thru FLS, is
controlled by the filter select band signals from the control panel. The filter select signal (gnd} is appiied
directly to the relays of the selected bandpass filter to provide a return path for the relay solenoid. The
following chart lists the filter select band signal and the filter selected by the signal. For example, the 2-3 MHz
band signal selects FL6 between 2000 kHz and 2999 kHz.

Fiiter Select Band Slgnal Selected Filter
20-30 MHz band FL1
12-20 MHz band FL2
8-12 MHz band FL3
§-8 MHz band Fi.4
3-5 MHz band FiL.5
2-3 MHz band FL6

2-48

} TRANSMIT/RECEIVE RF PROCESSING — Xmt ff from the power ampiifier is routed through the
energized contacts of relay K1 of the selected filter via the filter network and through the rf low pass filter and
the rf detector to the antenna tuner. The rf low pass filter is an L-C filter network that improves the high
frequency suppression (above 30 MHz) of the selected bandpass filter. The rf detector generates dc vo!tages
proportional to the forward power (VFWD) and the reflected power (VREFL).

11 RBECEIVE OPERATION — The receive operation is performed in the reverse direction. Rev rf operation
from the antenna tuner passes through the rf detector and f low pass filter, and through the energized
contacts of the selected filter to the power ampilifier.
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POWER SUPPLY (1 of 2}, fig 2-19

GENEiﬁAL — This module converts +28 V from the battery (via the control panel) to +6.5 V and +12.5 V for
use by the other. modules.

DOWN SWITCHING — The actual conversion from +28 V to +12.5 V or +8.5 V is performed by down
switchers U3 and U4 shown in the detail on page 2-51. A transistor switch (Q) is driven on and off at a
switching frequency of approximately 77 kHz. When the switch (Q) is closed, current flows through the
inductor (L) and charges the capacitor (C). When the switch opens, the energy stored in the inductor (L) is
transferred into the capacitor (C) via the diode (D). The voliage on the capacitor (C) is determined by the ratio
of closed to open time of the switch (Q). The switch (Q) and dicde (D) are integrated parts of switching
raegulators U3 or U4. The other elements are discrete.

2-30

-]} SWITCHING FREQUENCY - The voltage feedback for the +12.5 V or +6.5 V output modulates the
on/off periods of timers U1 and U2, respectively. That is, if the load is small, the capacitor charges easily and
cuis the slave timer off. Conversely, if the load is large, the slave timers U1 and U2 stay on {low) for a fonger
interval.

e OVERLOAD LATCH — Overload latch circuit Q1, Q2 shuts the stave timers U1 and U2 off, if an
abnormally large load appears. The large current flow through R3 turns on Q1, which then turns on Q2,
causing Q1 to latch on. A large voltage appears on the voltage feedback line and tumns U1 and U2 off. The
power supply remains off until the 428 V input is removed momentarily by switching the radic off and then
back on.
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POWER SUPPLY {2 of 2)
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Figure 2-18. Power Supply
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Section IV POWER DISTRIBUTION

Page
General......... U 2-53
Power Distribulion Descriptor .o i e et e 2-54

GENERAL

This saction gives a general description of the radio set power distribution system. A power distribution
diagram is provided to supplement the description.

283
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POWER DISTRIBUTION DESCRIPTION, fig 2-20

The +28 V battery (power input} from the battery pack is routed through the amplifier/coupler to the power

amplifier module and a fuse and to the EFP module, located in the RT unit.

in the EFP, the +28 V battery signal is routed to a MOSFET controlled by the VOLUME QFF/MAX FET
switch where it is redesignated as +28 V on. The +28 V on signal is routed to the following modules: power
amplifier (amplifier/coupler unit), modulator/demodulator, synthesizer, harmonic filter, and power supply.

-0 The power supply converis +28 V to +6.5 V and +12.5 V. The +12.5 V signal is routed to the EFP,
synthesnzer and modulator/demodulator. The +6.5 V signal is routed to the synthesizer,

modula-

tor/demoduiator, power amplifier, EFP, and antenna tuner, The synthesizer filters out any ripple in the +6.5 v

This voitage varies from +14 12 V, depending on the ambient temperature.

SATTERY PACK

+28 V BATTERY
R

signal by converting +6.5 V to +6 V. The +8 V signal is routed to the modulator/demodulator.

e The power amplifier supplies +16 VY regulated to the relays of the antenna tuner during the tune mode.

- — " AMPLIFIER/COUPLER
' - - - - - A2
ar
Al
+28 V BATTERY ) 6
— e — ‘
ELECTRONIC PMAMIFIER
| FRONT PANEL Q +2B v oM | +28 v On o
A4
4 AlP +8.5 vt
YOLUME +28 V DN +28 V ON
m__{\y_ﬂl’l OFF/MAX .. ‘v
FET SWITCH #12.5 V | SYNTHESIZER | 8 V - +18 ¥
| i +6.5 v | A3 REGULATED
- MODLRATOR/ (TUNE MODE
I I DEMODULATOR ONLY)
Al [
! +8.5 ¥
Lo
+12.5 VY
] @
I | ‘ +28 V ON HARMONIC
! FILTER I \
| I A2
2.5V +28 V ON e [ ¥12.5 V4
+12. |
_m___ﬂ POWER +6.5 V l 6.5 ¥ ANTENNA
SURPPLY —- = TUNER
A5 A2
[ |
Figure 2-20. Power Distribution Description
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CHAPTER 3
GENERAL MAINTENANCE -

Section . CIRCUIT CARD ASSEMBLY REPAIR PROCEDURES (MARINE CORPS ONLY)

Page
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Circuit Card Ban AT ..o e vesroneeteenaranrinssisassssasnmerrrsesesaansrrnnsersiassrsacens 3.2
Circult Card Repair ProcedUrBS oo uvi i ieiiiiarrsararasserasseiac i snasar e 3-4

GENERAL

Thiz ssction s intended for Marine Corps use only.

This section contains description and definitions of standards to be observed, followed by procedures to be
performed for repair of circuit cards and replacement of components. Read the procedures in this section
before atternpting card repair.

#

=1
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CIRCUIT CARD STANDARDS {1 of 2)

SOLDERING STANDARDS FOR CIRCUIT CARDS
The following paragraphs contain standards to be observed when soldering circuit - cards.

SOLDERING VOIDS — A void Is an area that is not filled with solder, the extent of which is completely
visible. For cards with eyelets or plated-through holes, voids in the cirguit side of a solder joint are
permissible, provided they are not deeper than one-half of the hole depth and over more than one-guarter of
the hole area. If no clrcuit is connected to the pad on the side of the void, the void may extend over the entire
hole area if the outline of the lead is vigible. Voids in unsupporied holes may extend through the hole, but
shouid not extend over more than one-fifth of the hole area.

o oo,
AREA MAX THIS 5838

= ey
P byl

S 4]

50% OF BOARD
THICKMESS MAX

Void Standards

SOLDERING PINHOLES — A pinhole is a hole in the surface of the solder that indicates the absence of
solder beneath the surface, the extent of which Is not vislbis. Pinholes should not be permitted adjacent to
the component lead or wira.

ONE PINHOLE
ACCEPTABLE

PIMHOLE NOT
ACCEPTABLE

Pinhole Standards

PAD AREA — Solder Is not required to cover the entire pad area. Volds and pinholes in these areas are
acceptable.

32

EXCESSIVE SOLDER — Solder that flows beyond the bend radius of a component lead is not accepiable,
except for small diameter components (eg, glass diodes). The maximum soldar height, including component
lead; on the bottom of the board is 0.062 inch. Solder spikes should not excesed 0.062 inch.

ACCEPTABLE

HOT ACCEPTABLE

Solder Height Standards

INSUFFICIENT SOLDER — Except for permissible voids and pinholas, the solder must fill the hole to the
point where the solder covers the entire inner surface of the hole. For eyelet holes or standoff terminais with
circuit connections, the solder should flow between the syelet and the pad for at least four-fifths of the
circumferance.

COLD SOLDER JOINTS — Cold solder joints whera the solder balls at the point of contact with a pad or
lead are not acceptable.

HOT ACCEPTABLE

HOT ACCEPTABLE

Cold Solder Joints (Mot Acceptable)



CIRCUIT CARD STANDARDS (2 of 2)

PREFERRED SOLDER CONNECTIONS ~ All components may be soldered by either flow soldering or hand

soldering. The completed joint must have a clear, smooth appearance, which indicates proper soidering.
Examples of preferred soider connections are shown beiow.

$MOOTH CONCAVE
FILLET IRDICATING
PRO':BER WETTING

DUTLINE OF LEAD
VISBLE

ANGLE OF SOLDER
WiTH LEAD AND PAD
15 EQUAL T0 OR
GREATER THAX 90°

ACGEPTABLE

PLATED-THROUGH HOLE

SMOOTH CONCAVE
o
. SOLDER FLOW
WETTING ACTION BETWEEN EYELEY
ANRD PAD

EYELET (TYPICAL 3 PLACES)

SMOOTH CONCAVE
DUTLINE OF LEAD FILLET WITH QUTLINE
VISBLE OF LEAD VISIBLE

EYELETED HOLE UNSUPPORTED HOLE

Preferred Solder Connections

TH 077488-45/2, TR 11-5820-1046-40

CIRCUIT CARD BASE MATERIAL STANDARDS
Cracks, chips, or gouges in the base material should not exceed the following:

Cracks or chips should not exceed back from the edge of the hole more than 0.040 inch.
Cracks, chips, and gouges at the edge of the board should not exceed one-third of the board thickness
or extend back more than 0.12 inch from the edge. .

Cracks, chips, and gouges are not acceptable on the contact strip edge of the board.

Cracks or chips should not extend from one conductor to another conductor.

Delamination of the base material is not acceptable.

e B

CIRCUIT CARD ETCH STANDARDS
Circult card etch standards are as follows:

Cracks, pits, or voids in the contact strip area are not acceptable.

Scratches that expose the copper are not acceptable.

Cracks, pits, or voids in any etch that reduce the conductor by more than 20 percent are not
acceptable. No defect should reduce the conductor to less than 0.010 inch.

Lifting of a conductor above the surface of the board is not acceptabie.

Reduction in the area of any pad in excess of 25 percent is not acceptable. Crack, pits, or voids shouid
not extend to a plated-through hole.

L I L

STORAGE AND HANDLING OF CIRCUIT CARDS

When stored, circuit cards should be wrapped individually in polyethylene bags, or equivalent, or stacked in
starage pans. Other objects should not be placed in the storage pans with circuit cards. Avoid touching the
eircuit card surface with bare hands or fingers. Handle the circuit card by its edges.
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CIRCUIT CARD REPAIR PROCEDURES (1 of 9)

WARNING

Vapors emitied during cartain circuit card repair procedures may be irritating to
personnel. Always perform circult card repair in weil-ventilated area.

{ cauTion
The circuit cards contain parts sensitive to elecirostatic discharge (ESD). Use
ESD precautionary procadures when handling, removing, or replacing a clrouit
card.

The repair of circult cards requires proper tools and careful work habits. Excessive heat when soldering, or
undue force applied to components or the circuit card, can seriously damage the assembly. The foliowing
pracautions should be observed:

1.

2,

Never try to save a component part at the possible expense of damaging a circuit card. Most
component parts can be clipped from the circuit card. When clipping the defective part, be careful to
protect the printed clreult conductor {etch) and other component parts.

A vacuum soldering unit shouid be used, if available, to remove the leads of a clipped part. The
technical manual for the vacuum desoldering unit contains operating procedures for the unit. The
vacuum desoldering unit operates as follows: a high vacuum flows through a hole in the unit, across the
pads and around the leads to remove the solder and cool down these areas to prevent resweating of the
lead. At the same time, the temperature-controlled desoldering tip, which initially provided the heat to
melt the solder, is cooled rapidly by the alrflow to prevent further heat from being appfied to the
workplece. Once the airflow is stopped, the tip heats up rapidly for continued vacuum desoldering. The
coaxial, in-line design of the handpiece allows molien solder and clipped leads to be drawn into the
heat-resistant chamber where solder is solidified.

Exercise care when using a soldering iron to remove the leads of a clipped part, to connect a new part, -

or to service the circuit card itself. Circuit cards are easily damaged by heat. Prolonged application of
heat will destroy the adhesive quality of the bonding agent that holds the printed etch to the circuit card.
Use the recommended soldering iron, or equivalent.

Use solder sparingly. Excess solder should be removed with the recommended solder-removing tool, or
equivalent.

Clean and tin the leads of a component before soldering the component to the board.

Check the work. Be careful the solder joint is firm and ciean.

CIRCUIT CARD REPAIR TOOLS AND MATERIALS

For repair of the circuit cards, the recommended tools and materials are listed In the following tables.

Tool Manufacturer Part Number
Bench Repair Center Pace Inc. PRC-350C
Tool Kit, Elecironic TK-105/G
Maintenance Kit, Printed Circuit Mi-984/A
Clamps, Small
Coining Tool Erem 5174
Oven capabie of maintaining 150 £10°F
Paraliel gap welding machine:
Power Supply MCW 550
Welding Head VTASH
Material Manufacturer Type
Acetone Soivent (acetone)
Epoxy Compound (Epon packaged in a Frey Engineering MiL-1-16923

plastic syringe, DTA catalyst in a glass
vial}

Epoxy Adhesive

Epoxy Adhesive Kit, flexible, frozen
pre-mix {Narmco Adhesive Kit)

Epoxy Adhesive Kit, flexible, 18 gram
(Narmco Adhesive Kit)

Epoxy Adhesive Kit, flexible, 1 pint
(Narmco Adhesive Kit)

Glass Beads, 0.003-inch diameter

Hook-up Wire and Cabile, 26 gage,
insulated electrical {copper jumper wirg)

Narmco

Narmco

Narmco

Narmco

Superbrite

' 3135-MRO 40-0965

3135A and B Kit

3135

3135-MRO 40-0962

4297780-49,
LW-C-26-1-J-9




CIRCUIT CARD REPAIR PROCEDURES {2 of §)

Msoterial Manufacturer Type
isopropyl Alcehol
Masking Tape
Polyurethane Conformal Coating Conap, inc. MIL-1-46058, Type UR

Compound

Sandpaper, 80 to 180 grit

Soldering Flux Kestor 197

Solder, Rosin-cored, 1/32 inch Kester 44

Solder-wick Solder Removal Co. -3-500

Solvent Conap, Inc. MiIL-1-46058, Type UR

§olvent, TMC (Freon TMC solvent) Freon MRO 55

Thermally Conductive Adhesiva Wakefleld Deita Bond 152
Tin-coatad Wirg, 34-gage, uninsulated,

slactrical

4297869-5

Toluene Solvent (Toluene)

ETCH REPAIR

The solder-plated copper or gold-piated copper conductors (etch) bonded to the surface of the circuit cards
can be damaged when mishandled or when a component failure causes current flow that exceeds the
current-carrying limits of the etch. Certain types of damage to the eich can be repaired by using the
appropriate repair techniques. Scratches or gouges on the etch can be repaired by soldering. Soldering is
also used to repair voids or pinholes in the etch. Breaks or cuts in the etch can be repaired by bridging the
defect with a new section of stch. Lifted, raised, or unbonded etch can be repaired by pressing the etch
against the card surface-and encapsulating the defect with epoxy adhesive. Damaged plated-through holes
or eyelets are repaired by inserting and soldering an eyelet. To repair damagad etch, perform the procedures
in the foliowing paragraphs that apply to the type of damage to be repaired.

REPAIR OF SCRATCHED, GOUGED, VOIDED, OR PINHOLED ETCH — Scratched, gouged, voided, or
pinholed etch faults can be repaired by performing the foliowing steps:

1. With an X-acto knife, scrape polyurethane coating from area of circuit card to be repaired. Be careful
not to cause further damage to etch.

Flatten any burrs that exist on defective area of etch by using back of recommended diagonal cutling
pliers, or equivalent.

Use brush to apply soldering flux to eich where defect exists.

Use soldering iron to apply solder to defect. Use solder sparingly.

Inspect the repair to be certain damaged area has been bridged by solder.

L L o S

Encapsulate worked area by method described in Repair of Polyurethane Conformal Coating (page 3-8).

REPAIR OF BROKEN GOLD-PLATED COPPER ETCH — Broken or cut goid-plated copper eich can be
repaired by performing the following steps:

el

With an X-acto knife, scrape polyurethane coating from area of circuit card to be repaired. Be careful
not to cause further damage to etch.

2. Cut out 2 section approximately 1/2 inch fonger than area to be repaired from a strip of goid-plated
copper tibbon (etch material).

3. Tin new piece of etch material. Use solder sparingly.

4. Position new eich material over damaged area so it overlaps by 1/8 inch and hold it in place with
orange stick. -

5. Touch soldering iron to one end of new etch material untll solder flows to damaged etch at that end.

6. Use orange stick to smooth out new etch material, work toward unsoldered end. Hold in place with

orange stick, cut off surplus, and allow approximately 1/8 inch for overlap.
7. Touch soldering iron to free end of new etch materlat until sotder flows to damaged etch at that end.

WARMING

Isopropyl alcohol is flammable. Kesp away from heat and open flame. Vapors
may be harmful. Use with adequate ventilaiion. Avoid prolonged or repeated
breathing of vapor. Do not take Internally.

Ramove excess soldering flux with isopropyl alcohol.
Apply masking tape around repaired area. Allow approximately 1/16-inch gap between circuit and tape
on both sides and 1/8-inch gap at ends.

© @

WARNING

Adhesives are irritating to the skin and eyes upon contact, and may emit
harmful vapor. Use only with adequate ventilation. Avoid all skin and eye
contact. Use protective clothing such as rubber gloves, apron and eye
protection. Wash off immediately any accidentally contaminated skin area.
Hand-washing facilities and eye-wash fountain should be provided. Do not take
internaily. :

10. Mix small quantity of epoxy adhesive in equal parts on smooth piece of glass or hard plastic; mix 2
components thoroughly.

11. Seal repaired area by neatly applying thin, smooth bead of mixed adhesive over and around edges of
circuit.

42. Allow adhesive to set 1 hour at room temperature.

13. Remove masking tape and remove surplus adhesive by scraping lightly.

WARNING

Handling hot items presents a serious injury potential. Heat-protective gloves
are required.

14. Cure repair in oven 1 hour at 150 +10°F or allow to stand at room femperature 24 hours.
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CIRCUIT CARD REPAIR PROCEDURES (3 of 9)

18.

WARNING™

Polyurethane contains flammable solvents and toxic diisocyanates. Keep away
fram heat and open flame. Vapors or mists are harmfui. Compiete body
protection, including entire head, is required to prevent skin- or eye irritation
from contact with the paint or its vapors or mists. Respirator protection is
required, usually an air- -supplied hood, during mixing, curing, and application
Use this paint only with the protection requirements as specified above.
Saitable flushing facilities must be provided for immediate clean water flushing
or any accidental skin or eye contact. Do not take internally.

Encapsulate worked area with po!yurethane coating by method described in Repair of Polyurethane
Conformal Coating {page 3-8).

REPAIR OF RAISED OR UNBONDED GOLD-PLATED COPPER ETCH — Raised or unbonded gold-plated
copper etch can be repaired by performing the following steps:

1.

Ll U

Determine hole diameter required for new eyelet and select eyelet of similar size.

i WARNING

Drilling operations create metal chips which may enter the eyes and cause
sertous injury. Eve protection is reguired.

¥ hole is plated-through, drilt hole to accommodate new ayelet. Be careful not 1o raise etch white dritling.

If hole has an eyelet, remove defective eyelet.

Use eyelet press and dies to insert and form new eyelet; allow approximately 0.01 inch of etch to extend
beyond gyelet rim. Allow clearance under both of formed heads so solder flow under and around formed
heads will not be impaired.

Insert round toothpick, or equivalent, in eyelet hole io prevent solder from entenng hole.

Apply soldering flux with brush to eyelet and surrounding etch.

Use soldering iron to apply solder to eyelet and to surrounding etch on both sides of circuit card.

WARNING

isopropyl alcohol is flammmable. Keep away from heat and open flame, Vapors
may be harmful, Use with adequate ventilation. Avoid prolonged or repeated
breathing of vapor. Do not take internally.

Remove soldering filux and clean circuit card with isopropyl alcohol.

REPLACEMENT OF LIFTED PAD

Lifted pads (circutar etch surrounding either eyelets or plated-through holes that have raised from the board)
can be replaced by performing the following steps:

1.

Remove lifted pad. f hole has an eyslet, remove eyelet first.

WARNING

Toluene is flammable. Keep away from heat and open flame. Vapors may be
harmful. Use only with adequate ventilation. Avoid protonged or repeated
breathing of vapor. Avoid contact with skin and eyes. Do not take internally.
Comply with air pollution control rules concerning photochemically reactive
solvents.

2. Glean area from which defective pad was removed with ciean cloth moistened with toluene.

WARNING

Adhesives are irritating to the skin and eyes upon contact, and may emit
hrarmful vapor. Use only with adequate ventilation. Avoid all skin and eye
contact. Use protective clothing such as rubber gloves, apron, and eye
protection. Wash off immediately any accidentally contaminated skin area.
Hand-washing facilities and eye-wash fountain should be provided. Do not take
internally.

Apply thin, smooth coat of clear epoxy adhesive to area from which defective pad was removed.
Place new pad, as nearly as possible, in exact position of defective pad. Insert round, pointed toothpick
in hole to help in alignment. Press pad firmly in place with orange stick while gently removing toothpick
from hole.

Allow epoxy adhesive to set for 1 hour al room temperature.

Carefully remove surplus adhesive by using clean cloth moistened with toluene or other suitable solvent.

WARNING

Handling hot items presents a serious injury potential. Heat-protective gloves
are required.

Cure repaired pad in oven 1 hour at 150 +10°F or let stand at room temperature 24 hours.
If repair appears wet and well-bonded, install and solder an eyelet as described in steps 3 thru 7 of
Repair of Raised or Unbonded Gold-Plated Copper Etch (page 3-6).
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REMOVAL OF BONDED PARTS

A part that has been bonded to a circuit card (with an epoxy adhesive or similar compound) can be removed
after the leads have been clipped or unsoldered by breaking the defective part or by applying heat to the
bonding compound. The method used depends on the type of part and its location. If a defective part cannot
be removed by heat, cut or break the part away from the bonding compound. In some cases, the part tc be
replaced is so closely positioned between other parts that one lead must be cut close to the body of the

defective part to perniit application of a prying tool. Wherever possible, cut the defective part with diagonal
cuiting pliers,

CAUTION

Never apply excessive pressure against a circuit card.

Regardless of the too! used {round-pointed or spade type), great care must be exercised in its use to prevent
the circuit card or other parts from being damaged or broken. Apply the point of the toot against the bonding
compound and between the part and the circuit card. Use the tool so that it works away the bonding
compound from the part to be broken until enough has been removed for the tool to exert pressure against
the part. Keep the leverage surface area of the tool flat against the surface of the circuit card to prevent the
tool from gouging or breaking the board.

REMOVAL OF SOLDERED COMPONENTS HAVING AXIAL LEADS

Components with axial leads that are soldered in place on the circuit card may be removad by performing the
following steps:

1. Use diagonal cutting ptiers to cut leads of component part close to component. Carefully straighten end
that extends through each hole so that lead may be easily withdrawn.

2. Use vacuum desoldering unit, if available, to remove solder from each lead on component. if vacuum
desotdering unit is not available, exert slight pressure and apply tip of soldering iron to tip of lead. Keep
soldering iron away from circuit etch. Remove soldering iron immediately and quickly pull lead free. Use
sotder-removing too! to remove excess solder. Do not force or twist lead to remove it from circuit card.

3. Remove component from clrcuit card.

REMOVAL OF SOLDERED COMPONENTS HAVING RADIAL LEADS

Components with radial leads that are soldered in place on the circuit card may be removed by the
procedure described in Removal of Transistors if the leads are accessible on the component side of the
circuit card. If the leads of the component are not accessible on the component side of the circuit board, the
component may be removed by performing the following steps: :

1. Use vacuum desoldering unit, if available, to remove solder from each lead on component. if vacuum
desoldering unit is not available, exert slight pressure and apply tip of soldering iron to tip of lead. Keep
soldering iron away from circuit etch. As lead absorbs heat, solder will meit. When solder has melted, in
and around lead hole, quickly remove solder with solder-removing tool. Repeat this procedure for each
lead associated with component to be removed. '

2. Remove component from circuit card.

TM 07748B-45/2, TM 11-5820-1046-40

REMOVAL OF TRANSISTORS

The transistor connection points in a given circuit may not be keyed. Therefore, when replacing a transistor,
it is possible to insert the replacement transistor backwards to reverse the emitter and collector leads. For
this reason, before the transistor is unsotdered from the circuit. identify the emitter and collector terminals in
the circuit. Mark the emitter terminal connection point in the circuit with a pencit, a piece of chalk, or a
crayon before removing the transistor. The transistor may then be removed.

SOLDERED COMPONENT REPLACEMENT

Horizontally mounted components rated at less than 1 watt and with pigtail leads that are inserted in
piated-through eyelets or in unsupported holes should be mounted flush with the board surface.

Componenis rated at 1 watt or more should be mounted with 1/16-inch clearance between the component
and the surface of the board. ‘

COMPONENT REPLACEMENT IN EYELETS

Components may be placed in circuit cards that have eyelets by performing the following steps:

NOTE

See Soldered Component Replacement (page 3-7) for component clearance
requirements.

Verify ali polyurethane coating has been removed from pads on both sides of circuit card.

Apply weli-tinned tip of soldering iron as close as possible to eyelet-component lead intersection.
Feed rosin-cored solder to pad-eyelet junction. When solder flows, follow flow around eyelet with solder
until entire joint is covered. Remove iron immediately. Use as small an amount of solder as is practical
and still cover entire joint.

4. Allow soldered joint to cool at least 5 seconds without disturbing joint. Any disturbance during
solidification may cause a fracture or a cold-solder joint.

On reverse side of circuit card, trim lead as flush as possible.

Repeat steps 2 thru 4 for each lead on component.

Encapsulate component using method described. in Repair of Polyurethane Conformal Coating {page
3-8).

L

~ oo

COMPONENT REPLACEMENT IN PLATED-THROUGH HOLES

Components may be replaced in plated-through holes by performing the foliowing steps:

NOTE

See Soldered Component Replacement (page 3-7) for component clearance
requirements.

1. Verify polyurethane coating has been removed from pads on both sides of circult card.
2, Apply well-tinned tip of soldering iron as close as possible to component lead-pad junctlon.
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N;a s

Feed rosin-cored solder to component lead-pad junction opposite soldering tip. When solder Hlows,
follow flow around component lead-pad junction with solder until entire joint is covered. Remove iron
immediately. Use as smail an amount as is practical and still cover entire joint.

On reverse side of board, trim lead as flush as possible.

Opposite side of board need not be soldered, if entire inner surface of hole has been soidered.
Repeat steps 2 thru 5 for each lead on component.

Encapsulate component by method described in Repair of Polyurethane Conformal Coating (page 3-8).

REPAIR OF POLYURETHANE GCONFORMAL COATING

The polyurethane conformai coating seals (encapsulates) the circuit card and components from moisture
and dust. The coating should not be relied upon to impart mechanical strength for handiing. Discontinuities
in the polyurethane conformal coating, such as holes caused by test probes, areas scraped for component
replacement or etch repalr, burned areas caused by the soldering iron, and discontinuities caused by an
uncoated replacement component liself may be repaired by performing the fallowing steps.

3.

WARNING

Soivents used in this procedure are flammable and must be kept from open
flama, haat, and sparks. Keep containers tightly closed and store them in a cool
place whan nof being used. The solvent must be used in only an adaquately
ventilated environment. Avoid breathing vapors and repeated contact with skin.
Clean hands thoroughly before smoking, eating, or drinking.

Prepare mixture of polyurethane conformal coating by following manufacturer’s instrisctions. Solvent
may be added as required.

Apply thin, smooth, uniform coating with small (1/2 inch) brush to all areas requiring coverage.

WARNING

Handling hot items presents a serious injury potential. Heat-protective gloves
are raquired. :

Cure coating in oven set at 165°F for 1 1/2 hours or by letting coating stand at room temperature
24 hours.

REPAIR OF DAMAGED FIBERGLASS EPOXY PARTS
Damaged fibergiass parts may be repaired by performing the following steps.

NOTE

For parts other than circuit boards, no more than 10 percent of the surface area
wiil be repaired.

8.
7.

NOTE

For circuit boards, the area to be repaired will not exceed 1 sguare inch; the
maximum depth of repair will not exceed 50 percent of the original laminate
thickness; misdrilled holes that do not interfere with the function of the circuit
board will remain unrepaired; and minor cracks that do not go through the
entire thickness of the laminate may be repaired according to the following -
procedure.

Sand or scrape area to be repaired using 80 to 180 grit sandpaper to remove all traces of bumed or
charred laminates. in case of minor crack, scrape through to entire depth of crack.

Wipe surface at least twice with clean cloth moistened with acetone and allow to dry thoroughly.
Using epoxy compound, empty glass vial of catalyst and syringe of Epon into aluminum cup and mix to
a complste homogeneous condition.

NOTE

The pot life of the epoxy mixture is approximatsly 30 minutes. All material not
used within 30 minutes must be discarded.

immediately apply epoxy mixture to damaged area making sure to thoroughly wet area to be repaired.
Apply sufficient material to cover entire area to be repaired. Add smail crown of material to allow for
shrinkage.

WARMING

Handling hot items presents a serious injury potential. Heat-protective gloves
are required.

Allow required area to air cure 18 hours minimum or heat cure in oven 1 hour at 150 +10°F.
Sand or scrape crown of repair untit repair is relatively smooth and even with original laminate.

MODIFICATION OF SOLDER-PLATED PRINTED WIRING CIRCUIT CARDS

Solder-plated printed wiring circuit cards may be modified by brazing gold-plated copper wire to
solder-plated copper conductors. The procedural steps are as foliows.

NOTE

No more than two modification jumpers are allowed to be brazed on one
printed wiring pad. Joints are not allowed on printed circuit conductors that are
less than the width of the coined (flattened) jumper wira end.
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1.

NOTE

This procedure may be performed only by personnel qualified as paraliel gap
welding operators.

Technical personne! familiar with function of the circuit must determine two points to which jumper wire
must be attached.

2. Bend a 30-gage insulated, gold-plated, solid copper jumper wire to designated tabs. Cut to required

length. :

3. Remove insulation for distance between 6 and 7 millimeters (1/4 and 5/16 inch) from each end of wire.
4. With coining tool, coin (flatten) gold-plated copper wire ends o approximately 0.13 millimeter (0.005

inch) thickness by 2.54 millimeters (0.100 inch) fong by 0.38 millimeter (0.015 inch) wide as shown
below.

NOTE

All dimengions are approximate.

5. Braze coined (flattened) wire to printed circuit conductor pad using parallel gap - weiding machine

according to following schedule. Single wires or double wires can be brazed to one circuit pad, as
, Shown below.

6. Encapsulate jumper wire as described in steps 7 thru 10.

WARNING

Use Freon in an adequately ventilated area. Avoid prolonged or repeated
breathing of vapor. Avoid contact with skin and eyes. Do not take internaily.

7. Clean area to be encapsulated, using Freon TMC soivent.

WARNING

Adhesives are irritating to the skin and eyes upon contact, and may emit
harmful vapor. Use only with adequate ventilation. Avoid all skin and eye
contact. Use protective clothing such as rubber gloves, apron, and eye
protection. Wash off immediately any accidentally contaminated skin area.
Hand-washing facilities and eye-wash fountain should be provided. Do not take
internally.

8. Use any one of Narmco Epoxy Adhesive Kits No. 3135 in recommended tools list (page 3-4). i frozen

premix kit is used, allow to thaw to room temperature before use. If either of two-part kits is used, mix
approximately equal quantities of part A and part B, using disposable aluminum cup for mixing. Mix
thoroughly.

NUMBER 30 WIRE
GOLD PLATED COPPER

G.13 mm (0.005 in.}

N3

0.38 mm

{015 in.) W|DE<\(

NOTE: ALL DIMENSIONS ARE APPROXIMATE

7\

2.54 mm (0.100 in.}
WIDE

COINED 30-GAGE WIRE END

COINED WIRE

CONDUCTOR
FPATTERN

7\

2.54 mem (0,100 in.)
LONG

0.89 mm (0,036 in.}
WiDE \/

NOTE: ALL RIMEMSIONS ARE APPROXIBAATE

DOVALE-WIRE ATTACHMENT TO PRINTED CIRCUIT PAD

e
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INSULATION
0.13 mm {0.005in.} THICK

CONDUCTOR

PATTERN NUMBER 30 WIRE

GOLD PLATED
COPPER

COIMNED WIRE

BRAZE JOINT

7

2.54 mm (0.100 in.)
LOMNG

0.89 mm {0.035 in.}
WIDE

~/

NOTE: ALL DIMENSIONS ARE APPROXIMATE

SINGLE-WIRE ATTACHMENT TO PRINTED CIRCUIT PAD

NUMBER 30 WIRE
GOLD PLATED COPPER

BRAZE JOINT
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9. Bond jumper wire to printed wiring board by applying spot of adhesive (prepared in step 8) to minimum
diamster of 6.35 millimeters (1/4 inch) at intervais of 5 centimeters (2 inches). it is not necessary {0
encapsulate brazed joint. Avoid applying adhesive to any area that may be subsequently soldered.

Single Wire Double Wire
Weid duration 8§ — 10 ms 8 — 10 ms
Weld voltags 063 — 066 V | 066 — 068 V
Weld force 13 — 23 kg (3 — 5 Ib) 13— 23 kg (3 — 5 Ib)

Elecirode gap 0.38 — 0.50 mm {0.015 — 0.020 in.) 0.38 — 0.50 mm {0.015 — 0.020 in.)

WARNING

Handling hot items presents a serious injury potential. Heat-protective gloves
are required,

10. Allow adhesive to get 1 hour minimum at room temperature and then bake 1 hour minimum at
temperature of 150 +10°, or allow adhesive to air dry at room temperature 24 hours minimum. If
adhesive is oven cured, allow to cool at room temperature after removal from oven.

REPAIR OF BROKEN THERMAL MOUNTING PLATE POWER OR GROUND TABS

Broken thermal mounting plate power or ground tabs may be required using copper jumper wire by
performing the following steps:

1. Technical personnel familiar with function of circuit must determine two points to which copper jumper
wire is to be attached.

2. Form 26-gage insulated copper jumper wire to designated points and cut to required tength.

3. Strip a distance of 1/4 to 5/16 inch from wire ends.

! CAUTION

The areas to be soldered must be heated until the solder flows. Overheating can
damage the board or nearby companents. The wires being soldered must not
be allowed to move in relation to one another until the solder has completely
solidifled.

4. Solder each end of jumper wire, as described in steps 6 thru 8.

3-19

GROUND PLANE

WARNING

Adhesives are irritating to the skin and eyes upon contact, and may emit
harmful vapor. Use only with adequate ventilation. Avoid all skin and eye
contact. Use protective clothing such as rubber gloves, apron, and eye
protection. Wash off immediaiely any accidentally contaminated skin area.
Hand-washing facllities and eye-wash fountain should be provided. Do not take
intemaily.

Use any one of Narmco Epoxy Adhesive Kits No. 3135 in recommended tools list (page 3-4). If frozen
premix kit is used, allow to thaw to room temperature before use. if either of two-part kits is used, mix
smali, approximaiely equal quaniitiss of part A and part B, using disposable aluminum cup for mixing.
Mix thoroughly.

Bond jumper by applying uniform coat of adhesive over entire length of jumper wire. Do not use more
adhesive than necessary to compleisly cover jumper wire.

WARNING

Handling hot items presents a serious injury potential. Heai-protective gloves
are required.

Allow adhesive to gel minimum of 1 hour at room temperature, then bake 1 hour minimum at
temperature of 150 +10°F; or allow adhesive to air dry at room temperature after removal from oven.

HEAT SINK

BROKEN POWER TAB

~— SOLDER
JOINT

INSULATION

EPOXY BOND

BASIC BOARD POWER PLANE
INSULATION

SOLDER JOINT
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REPAIR OF CONCEALED SHORT CIRCUITS IN PRINTED WIRING ASSEMBLIES

Concealed short circuits in printed wiring assemblies may be required by performing the following steps:

i
-

4.

NOTE

Jumper wires will be instalied on the rear side of the assembly whengver
possible. if necessary, jumper wires may be installed on component side,
provided they do not cross over the top of a component.

NOTE

The repair of concealed short circuits involves three steps: (1) isolation of the
shorted area, (2) cutting the conductors at each side of the shori, and (3}
restoring the continuity by the installation of jumper wires.

Technical personnel familiar with the function of circuit must determine area of short circuit, conductors
to be cut, and jumper wires to be installed.

Cut and remove bit of circuitry 1/8 inch in each shorted conductor on each side of short.

. “Form 26-gage insulated copper jumper wires between designated points on each side of short circuit

area.
Strip ends of sach jumper wire a distance of 1/4 to 5/16 inch.

CAUTION

The areas to be soldered must be heated until the solder flows. Overheating can
damage the board or nearby components.

NOTE

If there is an eyelet or plated-through hole not being used for a component
termination, it may be used as a jumper wire termination.

5.

9

10.

It end of any one of jumper wires Is to be attached to an etched conductor, plate stripped end of wire on
conductor in direction parallel to etched conductor and solder in place. Then soider ends of other
jumper wires in place.

Encapsulate each of jumper wires as described in steps 7 thru 10.

WARNING

Use Freon in an adequately ventilated area. Avoid prolonged or repeated
breathing of vapor. Avoid contact with skin and eyes. Do not take internally.

Clean areas to be encapsulated using Freon TMC solvent. Verify all traces of rosin flux are removed.

WARNING

Adhesives are irritating to the skin and eyes upon contact, and may emit
harmful vapor. Use only with adequate ventitation. Avoid all skin and eye
contact. Use protective clothing such as rubber gloves, apron, and eye
protection. Wash off immediately any accidentally contaminated skin area.
Hand-washing facilities and eye-wash fountain should be provided. Do not take
internally.

Use any one of Narmco Epoxy Adhesive Kits No. 3135 in recommended tools list (page 3-4). If frozen
premix kit is used, altow to thaw at room temperature prior to use. If either of two-part kits is used, mix
approximately equal quantities of part A and part B, using disposable aluminum cup for mixing. Mix
thoroughly.

Bond jumper wires o circuit board by applying uniform coating of adhesive over entire length of each
jumper wire. Do not use more than necessary to completely cover jumper wires.

Allow adhesive to gel for 1 hour minimum at room temperature and then bake 1 hour minimum at
temperature of 150 +10° F; or allow adhesive to dry at room temperature 24 hours minimum. If adhesive
is oven cured, allow to cool at room temperature after removal from oven.
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REPAIR OF THERMAL MOUNTING PLATE ON HIGH-DENSITY PRINTED WIRING BOARDS

Thermal mounting plate on high-density printed wiring boards may be repaired by perferming the following
steps:

1.

2.

3-12

Carefully clean out all ioose adhesive from area between lifted thermal mounting pad and printed wiring
board using orange stick or equivalent hand tool.

WARNING

Use Freon in an adequately ventilated area. Avoid prolonged or repeated
breathing of vapor. Avold contact with skin and eyes. Do not take internally.

Clean area to be repaired with Freon TMC solvent to remove residual surface contaminants.

WARNING

Adhesives are irritating to the skin and eyes upon contact, and may emit
harmful vapor. Use only with adequate ventilation. Avold all skin and eye
contact. Use protective clothing such as rubber gloves, apron, and eye
protection. Wash off immediately any accidentally contaminated skin area.
Hand-washing facilities and eye-wash fountain should be provided. Do not take
internally.

Any one of Narmco Epoxy Adhesive Kits No. 3135 in recommended tools list (page 3-4) may be used as
repair adhesive. If frozen premix kit is used, allow to thaw at room temperature before use. If either of
two-part kits is used, mix small approximately equal quantities of part A and part B, using disposable
aluminum cup for mixing. Mix thoroughly.

Carefully apply thin, smooth coat of adhesive under thermal mounting pad. Do not use more adhesive
than necessary. .

Carefully clamp thermal mounting plate to board.

Allow adheasive to gel at least 1 hour at room temperature.

WARNING

Handling hot items presents a serious injury potential. Heat-protective gloves
are roquired.

Bake board in oven at 150 +10°F at least 1 hour.
Remove board from oven and allow to cool to room temperature. Remove clamp(s).

REPAIR OF DEFECTIVE PLATED-THROUGH HOLE

Defective plated-through holes can be repaired by performing the following steps.

g

o o

©mN

10

11.

NOTE

Remove any componeant that would interfere with the performance of this repair
according to the procedurs contained in Removal of Soldered Componenis
Having Axial Leads (page 3-7) or Removai of Soldered Components Having
Radial Leads (page 3-7). Handle removed component with care because it may
be reinstalied upon the completion of this repalr.

Cut tength of 34-gage uninsulated tin-coated wire from 50 to 100 millimeters (2 to 4 inches) long and
pass it through defective plated-through hole. ¥ wire will not pass through hole due to solder buildup,
hole may be cleared with use of vacuum desoldering unit.

Hold one end of wire against one side of circuit card and pull other end taut and down against other
side of circuit card, being carefu! to avoid aligning wire with any circuit traces emerging from pad.
Turn circuit card over and repeat step 2 for opposite side.

Using solder, soldering iron, and flux, carefuily solder wire to pad using minimum amount of soider.
Turn circuit card over and repeat step 4 as required.

CAUTION

Do not cut down into the circuit card pad when trimming the wire.

Using X-acto knife, very carefully cut down into wire just at, or ahead of, where it emerges from solder.

NOTE
The wire should not extend past the edge of the pad to which it is soldered.

Grasp free end of wire and lift it siowly so that it separates at cut produced in step 6.

Turn circuit card over and repeat steps 6 and 7 for other side of repair.

Apply small amount of soldering flux to each side of repair, and using soldering iron, touch up solder
joints to cover any of copper wire exposed by trimming of leads.

WARNING

Isopropyl alcohol is flammable. Keep away from heat and open flame. Vapors
may be harmful. Use with adequate ventilation. Avoid prolonged or repeated
breathing of vapor. Avoid eye contact. Do not take internally.

Clean repaired area with isopropyl alcohol.

if component has been removed in order to accomplish this repair, and if it is visually and mechanically
sound, replace component according to procedure in paragraphs titled Soldered Component
Replacement (page 3-7), Component Replacement in Eyelets (page 3-7), or Component Replacement in
Plated-Through Holes (page 3-8). i component is defective, replace with an identical new component,
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GENERAL

This section contains general information for the cleaning and inspection of the radio set equipment. The
term cleaning means ail those processes by which dirt or contaminants are removed from the equipment
without causing damage to the equipment or hazard to the health of personnel. The term examination means
all those processes by which the equipment is compared or measured against an acceptable standard tor
cleanliness, mechanical and electrical {electronic) condition, serviceability, and performance capability.
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GENERAL

This section contains general information for the cleaning and inspection of the radio set equipment. The
term cleaning means all those processes by which dirt or contaminants are removed from the equipment
without causing damage to the equipment or hazard to the health of personnsl. The term examination means
all those processes by which the equipment is compared or measured against an acceptable standard for
cleanliness, mechanical and electricai (electronic) condition, serviceability, and performance capability.
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. N
CLEANING

The general cleaning procedures contained in this section are applicable for fleld and depot maintenance
and rabulld.

WARNING

When using a comprassed alrjet, usa eyeshislds.

WARNING

When using solvents, provide proper ventilation, avoid prolonged contact, and
do. not smoka. Solvents must meet all pertinent specifications regarding
toxicity, flammability, and allergenic effect.

CAUTION

Comprassed air must be clean, dry, and at a maximum pressure of 28 psi. Do
not overipok the force of the airjet when cleaning delicate parts.

CAUTION

Certain solvents will damage Insulation. Do not use solvents chemically similar
to Chiorothene or Glyptal to clean module connectors. Use only denatured
alcohol for this purposa.

EXTERNAL

Clean the exterior of the radlo set by using an airjet. If accumulated dirt cannot be removed by the airjet
atons, use a medium-stiff camel hair or similar brush to aid the airjet action.

An approvad solvent or detergent may be used to remove grease, oil, or other contaminants, provided that it
Is not allowed to run into the Insulated sleeving of cable assemblies and wiring. All solvents and detergents
tend to cause binding if allowed to seep Into shaft bearings or other moving parts.

INTERNAL

The interior of the RT and amplifier/coupler and separate disassembied parts may be cleaned by uging one
or more of the following methods:

1. Clean, dry, lint-free cloth.

2. Airjet and brush.

3. Flushing and dipping of separate mechanical parts using an approved solvent or dstergent.
4. Flushing and dipping of separate nonmetallic parts in denatured alcohol only.

CORROSION CONTROL

The following perlodic checks and services are required for prevention and control of corrosion and fungus
of the radio set.

1. Inspect the exterior of each unit for corrosion and fungus (particularly around the controls, connectors,
and latches). Reference USAF TQ 1-1-689.

2, Remove all corrosion and fungus with a cloth and/or brush moistened with cleaning solvent.

3. Repaint ail treated areas Immediately upon removal of corrosion to alleviate the recccurrence of
cotrosion buildup.
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 EXAMINATION |

The general examination procedures contained In this section are applicable for field and depot
maintenance and rebuild. It is expected that the majority of examination for field maintenance will take place
during froubleshooting, and that examination will consist of verifying the repiaced component is instalied
correctly and the equipment passes the performance test.

GENERAL

The term examination is best defined by describing the Intent and scope of the inspection work areas,
because there are no procedures in this manual that can be separately called Inspection procedures. The

intent and scope of the inspection work areas (which have been given arbitrary names) are described under
the subheadings that follow.

FIRST EXAMINATION

The first, incoming, or receiving examination consists of sorting out the units and modules of the radio set for
disposal according to the following criteria:

NOTE

The action required by ltems 1 thru 3 following may not necessarily take place
at depot level.

1.¢ Salvage of undamaged parts.
2. Write-off of heavily damaged or misgsing assemblies.
3. Replacement of written-off assemblies.

4. Scheduling and routing of the units and modules or the complete radio set, as applicable, for rebuild
processing.

IN-PROCESS EXAMINATION

in-process examination covers a wide overall inspection work area that may be broken down into smaller
work areas as follows:

1. Mechanical and Visual inspection. The intent is to quickly determine the obvious aspects of the overall
maintenance and rebuild requirement. For example, some damaged connector pins in the RT would not
necessarily involve a complete disassembly, but a damaged RT housing would involve an extensive
mechanical disassembly.

2. Troubleshooting Inspection. The objective of troubleshooting is to locate the site of a maifunction, after
which repair can be carried out. Thus, troubleshooting is an inspection process that determines how a
maifunictioning item of equipment can be made serviceable. However, in many cases, this process may
require disasssmbly {refer io item 3 following), and the repair may actually be carried out during
troubleshooting (to prove the correctness of the troubleshooting diagnosis). In this way, troubleshooting
inspection aiso identifies the replacement item.

3. Disassembly Inspection. This visua! inspection is concerned with the following objectives:
a. To detect frayed, burnt, shorting, or broken cables, wiring; and dry-jointed, shorted, or grounded
solder connections.
To detect blackened, overheated, broken, or missing electricai/electronic components and parts.
To detect missing or broken hardware, loose mounting, and missing mechanical parts.
To detect mechanical binding, sticking, looseness, and excessive wear of moving parts.
To record any action required by items a thru d above, including identification of raplacement items
for repair.
4. Reassembly Inspection. The objective of this inspection is to avold maifunction or rework affer
reassambly. The inspection areas are as follows:
a. Observance of critical positioning or adjustment of all mechanical and electrical/electronic parts.
All required hardware is used and cosrect.
All required parts are used and corract. _
All required wiring, soldering, and sleeving are correct. This includes correct dressing arrangement
of wire harnesses and cables, stc.
Liguid staking used where required.
Correction lubrication used whera required.
There is no binding, sticking, or looseness of moving mechanical parts.
All electrical/electronic parts are correctly orientated for clearances and lead shoriness. Printed
circuit boards are not under strain due to incorrect mounting.
No short-circuits or grounds are caused by module case or cover.

pasy

R o

S@ e

FINAL INSPECTION
The final ingpection may be divided into six work areas as iollows:

Final mechanical and visual inspection of each module following reassembly.

Final performance of tests for each module assembly.

Final mechanical and visual inspection of units and modules following reassembly.

Final performance test for each unit.

Final performance tests for radio set.

Documentation, packaging, and shipping inspection for the complete radio set, as applicable.

R o
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Section ll. FABRICATION OF SPECIAL SUPPORT EQUIPMENT

GENERAL {1 of 4)

This section contains drawings for fabrication of test cables, adapters, and fixtures required to perform test,
froubleshooting, and alignment of the radio set, units, and modules. Fabrication data is provided for the
following items of spacial support equipment:

1. o Modutator/Demodulator Test Extender Cable

2. 4 Antenna Tuner Test Extender Cable

30-PIN PLUG
20-PIN RECEPTACLE 76600247651-2 30-PIN RECEPTACLE 30-PIN PLUG
756002A7653-2 755002 A7653-2 755002A7651-2

Pi P1 &} P1 /
L
¢ 2 R
! amc POMONA BOX
! ' MALE o MODEL ..___ e BNC
CONNECTOR azn FEMALE

COMMECTOR
45.7 cM 457 CM
18~ _ 18"

P1 P1 P Pi
) (1 B 1
1 1 1 1
2 2 2 2
3 a 3 3]
4 4 4 4
5. 5 5 5
& [ & 5
? 7 7 7
B 8 8 8
9 ) g 9
10 10 10 10
1 1 n 11
12 12 12 12
13 13 13 13
14 14 14 14
15 15 15 15
16 16 168 16
V7 17 17 17
18 18 18 18
19 19 19 19
20 20 20 20
1 21 21 21
22 22 *NOT | —w |22 | . 22
23 23 USED | =—p=s |23 't /2" MAX 23

24 , | POMONA BOX ‘ 24
24 24 "NOT aNC o NG
25 25 USED -—s |26 MALE Tm— MALE 25
26 26 N 26 T0 —] B 28
27 27 NOT {_....,..,, 27 FEMALE 25PF FEMALE 27
e 28 USED | —empe |2B :gg“ron 1KV CONNECTOR zzg
29 29 29 :
a0 : 10
30 ’3& 129]
P
MODULATOR/OEMODULATOR Q ANTENNA TUNER TEST
TEST EXTENDER CABLE "REMOVE METAL EXTENDER CABLE

PORTION OF PIN FROM
THE COMNECTOR

317
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GENERAL (2 of 4)

3. € Synthesizer Test Extender Cable

35-PIN RECEPTACLE

T5B002ATESI-5

3-18

P?

]
oy

Harmonic Fllter/Power Amplifier Test Extender Cable

o ¢

45.7 TM

T

Q0O DW= J

'IEEEYEELY

\C/

SYNTHESIZER TEST
EXTENDEHR CABLE

36-PIN PLUG
75002A7651-5 18-PIM RECEPTACLE pq #1
P13 / 7S5002ATE53-1
- 45.7 CM
o
FEMALE FEMALE
TEST TEST
1 — < iack ' < Jack Pt
P1 (BAMANA) {BANANA)
1 1 1
2 2 z
3 3
3
4 4 4
5 § 5
& & §
7 7
7
8 B 8
9 9
1% 10 10
1 11 11
12 12 12
13 13 123
14 14 14
15 16 5
16 16 16
¥ 17 17
18 18 18
19
20 o HARMONIC FILTER/POWER AMPLIFIER
21 TEST EXTENDER CABLE
22
23
24
25
26
27
28
28
3o
33
3z
33
24
a5
a5
-~y NOTE: ALL WIRE iS 24 AWG

18-PIM PLUG
F55002ATES1-1



GENERAL (3 of 4)

o>

RF Coax Cable

L 24

RF Extender Cable

~

Audio Input/iKaying Adanter

4
Q Antenna Adapter
e
\F

o

100-Obm Load

10. 130-Chm Load

CW KEY SINGLE THROW SINGLE POLE SWITCH (SPRING LOADED!

BLEZVING
MG RS 170U
i (80 OHM)
=B ANANA PLUG
[ 2 1~ B
[ LYY . ()
X RADIC AUDIO POMONA &) BRNC FEMALE
= CONMNECTOR Box ] CONNECTOR
MALE U239/ MODEL 2392 @ UC.5258/U
;F cowufcro:l). COAX BNC MALE
8800376 CONNECTOR
£ E
L - J
r ’] PTT DOUBLE THROW
DOUBLE POLE SWITCH
P 2 Y
A %
RE N T BNC
coax AF COAX CABLE {2 EACH) MALE
HALE CONNECTOR
CONNECTOR
CW KEY SINGLE THROW
SINGLE FOLE SWITCH RADIO AUDIO CONNECTOR
MALE Uz29/u
SLEEVING A
M23053.5-106-0
5 N | | .
1w r 1
AF COMNECTOR AF CONNECTOR \
COAX, MALE COAX, FEMALE @ —/:’a c
[758002A7725-1) (PES00TATIRE-1) 1 E I ot 0
LY & 0 [a]
rid T3 o
T A
BNC FEMALE  HANANA A\
CONNECTOR  PLUG
YT DOUBLE THROW
AL = Ny DOUBLE POLE SWITCH

Yy &IJ
RF EXTENDER CABLE
(4 EACH)

P’ d

o AUDIO INPFUT/KEYING ADAPTER
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—iF A —o
7 ITI2EF PE
w3 359310- 338 o co - -
AT A AR 3 B DOLNECTOR
MIIT4IO-IIATE FAT&D D8980 ALY+ FRNS AL - XD
R ATORLTE B EIIR I F- A8~ 28
gy s 2
it 0
- = Aaan
BMNC COMEC T T
commLcToR HELPAL

ANTENNA ADAPTER

RESISTORS ARE RESISTORS
10K ew {10 EA}

RLA-DTCI0IGH

Th

]

L
) S ANSED
>

N-TYPE CONNECTOR

UG-Z2TE/L
100-0HM LOAD

NOTE CONMECT THE 10 RESISTORS IN PARALLEL, THEN
PLACE THEM N BARREL OF CONNECTORM, AND CONNECT
ONE END TO SHIELD AND THE OTHER END TO THE SIGNAL
LINE OF CONNECTOR '

RESISTORS ARE RESISTORS
1.3 KIUw {10 EAl

Th

RLA-07C132GR

A

p
»
AN ey
4
y

—AAA——e

N-TYPE COMNECTOR

UG-2T1E/U
‘ 3 130-0OHM LOAD

NCTE CONNECTY THE 10 RESISTORS 1N PARALLEL, THEN
PLACE THEM IN BARREL OF CONNECTOR, AND CONNECT
ONE END TO SHH LD AND THE OTHER END TO THE SIGNAL
LINE OF CONNECTOR
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GENERAL (4 of 4}

Freguency Converter Test Bad

FABRICATION INFORMATION

Troubleshooting of the three frequency converter submodules is best accomplished using thres separate FREQUENGY CONVERTER
frequency converter test beds. Each test bed Is a complete and functional modulator/demodulator, with the e VAN, (FIRST) CUT OUT SECTION
exception of the test bed extension for sither the first, second, or third converter, respectively. The frequency T T UNDER TEST OF MODULATOR/
converter under test is plugged into the sockets of the extension (although if a pin is misshaped, a jumper ) i 30 11N \ ggmggglﬁl;?se
must be inseriad). : i ’ BOARD
R I
Fabrication of the test bed exiension may be accomplished as ouilined below: l} SOCKET (OME/HOLE) A
15T | AMP 50864 = 3/8 1N,
NOTE ' l s B2
S EXTENE‘.)EEHS 8 ~ ( a
Any equivalent methods or materials may be used. Refer to the Stock List | 14 PLACES) g g %’
manual for identification of piece paris required. =778 1N .| l/ -
| WIRING '—-/"U” . - o
4. Cut a bare modulator/demodulator printed wiring board out around first, second, and third converter T // l - il
pesitions. |
2. Insert amplifier 50864 sockets into holes for pins. 14174 100 r ! i \.,-\ ! :
3. Remove appropriate frequency converter submodule from modulator/demodulator that is to be used as l | IND i 1IN, MIN _ 3
test module. J -
4. Drlll 4 holes in test module for extender piliars. Be extremely careful to avoid damaging any printed B J \ [ !
wiring in this four-iayer PC board. | 78N, _J BN
5. Drill 4 corresponding holes in cut out printed wiring board. _ MAX. MAX
§. Mount extender pillars onto cut out printed wiring board.
7. Connect a shielded wire from each socket to corresponding hoie in test module. CUT LiNES MODULATOR/
8. Mount test bed extension onto test module. DEMODULATOR TEST MODULE
PRINTED W1RING BOARD TEST BED EXTENSION IS SIMILAR FOR RIRST CONVERTER,
TO BE CUT OUT SECOND CONVERTER, THIRD CONVERTER

e FREQUENCY CONVERTER TEST BED

2-20
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Section IV. PERFORMANCE TEST AND TROUBLESHOOTING

Page
T L= £ L[ PO PP 3-21
Performance Test and Troubleshooting .....ooooviiiiiiaiinn i 3-22

GENERAL

Performance test and troubleshooting of the radio set units and modules requires a known good radio set as
a test bed. The unit {or module) under test (UUT) reptaces the known good unit or module of the test bed
radio set, and is connected to the test bed by fabricated test cabies.
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PERFORMANCE TEST AND TROUBLESHOOTING (1 of 2)

The performance test flowcharts provide the necessary procedures and information to completely test the
radio, a unit or a module (unit under test). The flowcharts also provide troubleshooting procedures as an aid
in fault isolating to a group of components, If the UUT does nof pass a performance test.

USE OF FLOWCHARTS

The procedure begins at the bubble symbol that reads Unit Under Test. Next, the initial setup block
referances appilcable removal disassembly and reassembly instructions, a test setup diagram, and provides
initial switch settings required for the test. The initial sefup block is followed by a series of procedural blocks
that contain actions required to produce a result; and decision blocks that ask whether the desired resuit
occurred. if the desired result has occurred, the yes pathway Is followed,; if the desired result did not occur,
the no pathway is followed for the troubleshooting procedure. The performance test is successfully
completed when the Test Passed bubble symbol is reached. The troubleshooting procedure is completed
when a fault-Indication block Is reached. Once the fault is corrected, the performance test is resumed at the
point whera first fault indicatlon occurred. If a flowchart is extended to another shest, the continuation
symbol is used. Caution and waming notes appear to alert the user to potential equipment or human
hazards.

§-22

UNIT UNDER TEST

BEGIM TEST

| ]
[ ]

IMITIAL SETUP BLOCK

PROCEDURE OR FAULT
BLOCK

NO
DECISION BLOCK

WARNING:

PROCEDURAL
WARNING
BLOCK

EMD OF SHEET ¢

BEGIM SHEET 2

CONTINUATION

TEST PASSED

END TEST

TEST

PROCEDURES

PERFORMANCE
TEST

PERFORMANCE
TEST

TROUSLE

NO SHOOTING

FLOWCHART SYMBOLS



PERFORMANCE TEST AND TROUBLESHOOTING (2 of 2}

TEST AND TROUBLESHOOTING REFERENCE DATA

The performance test flowcharts are used in conjunction with the supporting data beiow. The following
depicts the arrangement of maintenance information contained in each maintenance chapter.

1.

Disassembly and Reassembly Procedures. These procedures provide the information necessary 1o

remove and replace a unit under test.

Performance Test Setup Diagrams. The test setup diagrams show what test equipment is required for

the performance test and troubleshooting, and how to connect the test equipment unit under test.

Alignment Procedures. The alignment procedures are performed when specified in the troubleshooting

procedures. They are usually required during troubleshooting to ensure the unit under test is properly

atigned before determining fauity components.

Functional Block Diagrams. The functional block diagrams may be used as an aid to troubteshooting in

conjunction with the flowcharts.

Schematic Diagram. The schematics for the unit under test are used to aid in identifying suspected

fauity components. For example, if the fault block on the troubleshooting flowcharts calis out Switch Q1

Fault, the schematic is used to identify the components associated with Q1 (ie, capacitors, resistors,

inductors, etc). The schematics contain pertinent voitage and waveform data to aid in fault isolation.

Component L.ocatlon Diagrams. The component location diagrams for each unit under tast are used for

tha following three purposes:

a. To identlfy the location of all components in disassembly and reassembly procedures.

b. To identify the location of the test points and pins required to monitor waveforms and voitages in
the performance test and troubleshooting flowcharts. The numbers printed on the backs of the
modules correspond to the test points shown on schematics.

e. To Identify the location of every replaceable component.

DESCRIPTION OF COMPONENT LOCATION DIAGRAMS

The component location diagrams provide physical identification of all replaceable piece parts in the radio
set. The component location diagrams provide component location information only; for ordering of piece
parts, refer to the Applicable Repair Parts List. There is a separate diagram for the radio set, each unit, each
module, and the cable assemblies.

SEC

SEC U
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Section V. MAINTENANCE DATA FOR ACCESSORIES

DI B s e e e v e e veeee s e e sasasrmmtiaamassansrsraseasassnasanennerassbsistsitststteretsreaneansnis
2 N e I L e G - Y o) - T G SO
Battery Extender Cable
Antenna Base
Telegraph Key
Transit Case

.......................................................................

...................................................................................

..................................................................................

....................................................................................

GENERAL

This section contains maintenance information for those items of radio set accessory equipment that are
unique to the radio set application. The maintenance information is provided on maintenance drawings that
include schematics, component location and fabrication data, as applicable. Maintenance drawings are
provided for the following items of accessory equipment:

1. Bench Test Cable (page 3-26)
2. Battery Extender Cable (page 3-27)
3. ;\ntenna Base {page 3-27)
4. Telegraph Key {page 3-27)
5. Transit Case {(page 3-28)

Page

3-25
3-26
3-27
3-27
3-27
3-28
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BENCH TEST CABLE

ITEM DESCRIPTION

Strap, Cover
Thumbscraw
insutator, Red
insulator, Black
Clip, Electrical

Fuse

Fuse Hoider
Housing, Prot. Cki.
Junction Box
Bracket, Xsitr Mounting
Capacitor

Resistor, R1
Resistor, R2
Semiconductor, VR1
Semiconductor, VR2

PO P P BRI PO A e v oalh b wnh cob ed el ok omb
SN A Sl il irgcirciegr- Rl R et

3-20

Thyristor, Q1
Cover, Connector
Connector, Batiery
Terminal Lug, Ei
Washer, Lock-
Nut, Hexagon
Washar, Lock-
Terminal Lug, £2
Nut, Hexagon
Washer, Lock-

SEF
DETAIL A

SPARE

J1

Fi

1 5A 3 WHITE +28/30V 1
'l 5
e #
VR Ga
cA1l B4 JAN
RF-X ] as NB738
TN IBBD JAN b
TNBHT P ARl
R2
€1 * ‘?Zw > At
1 U 1€ 158w
50
€1 210% BLACK GMD L]
-O- - -
SCHEMATIC DIAGRAM
}W/Gm
CATHODE
13
12
WIHE LIST
FRAOM 0
-2 F1-1
F1-1 E2
F1-2 Py
EID ] Qi1 CATH
a1 CATH P2
E Q1 CATH E1
01 CATH CR1 ANODE
(A Q1 GATE
c1 - CRt? ANODE
DETAIL A Rt Q1 CATH
A1 VA1 ANODE
R2 YR1 ANMODE
Az 1 GATE
YA1 CATH E2
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BATTERY EXTENDER CABLE

ANTENNA BASE TELEGRAPH KEY

ITERR DESCRIPTION iTEM DESCRIPTION ITEM DESCRIFTION
Strap, Cover 1
Thumbscrew 2
Cover, Connector

Cover, Junction Box

Thumbscrew

Cover, Connector

Connector

Connector, Battery

Antenna Base 1 iD Plate
Connector, Goaxial 2 Connector
3

Cable Assembly

oo =~ O (N & (D M =
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TRANSIT CASE

3-28

LATCH 4 PL

.38 WIDE

\;V"J ~ 2.62

BOND LINE bt 900
TYP -—“-‘\ é
Tt
3.00
6.00 L

section B-B
(POCKET FOR INSTRUCTION CARD)

A2
22.00 REF 14.50
11.00 RIB o 728 ——anf
bt 4 Q0 tmd pos- 4400 a4 DpP
o 48 By [~ao0=l ek o T IRRLATE
eeed | L[ﬂ HANBLE
3 ] [] pd 2PL
3.75 b {
l AIR VALVE
/FAH S8IDE
15.25 | /
0.0 : CAUTION
. DECAL
h FAR SIDE
' 40
- i~ }
p T J;‘j i - ks ¥ - A v — = S <) J
12.62 -
0.D.
A2

REF RIB
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CHAPTER 4
RT MAINTENANCE

Section I. TOOLS AND TEST EQUIPMENT

INtroducHon ... ..ociciiicniie e e
RT Special Tools.......cooerereraramriinarcanceens
RT Test Equipment........cocvevieveninnnnninan,
Repair Parts and Special Tools...........ecl

INTRODUCTION

This chapier provides the necessary information to maintain the STAJ BT. Information required for the repair
of the RT housing and covers is contained in RS-07748A-50/4. The troubleshooting flowchart checks out the
RT and aids the maintenance technician in isolating a fault to a module. Disassembly procedures,
reassembly procedures, maintenance diagrams, and component locations are also provided.

AT SPECIAL TOOLS

The special tools, materials, test cables, and fixtures required for maintenance of the RT are listed in the
table below. Tools and materiais on pages 3-4 and 3-5 should also be considered when unit repair is
required.

Description Part Number Quantity

...........................................

...........................................

...........................................

RT TEST EQUIPMENT

The foliowing table lists the test equipment required to test the RT. Refer {o page 7-6 for equipment
characteristics.

NOTES
1. Equivalent test equipment may be used.

2. Use only test equipment that is properly calibrated. Failure to do s0 may
provide erroneous or misleading performance or fault indications.

3. If adequate wattmeter is not available, substitute VTVM terminated with dummy
load, P = E%/R, where R = 50 ohms.

Tool Kit, Electronic Equipment
General Support Maintenance Kit
0-Ring Lubricant

TK-105/G
0A-9163/GRC-213A
4275140-998 (MIL-S-22473)

1
1
AR

Description

Quantity

DC, Power Supply
Detecting Element

Dummy Load

Generator, Signal
Multimeter

RF Signal Generator

Test Set, Radic Frequency

1

— b ol b bk

REPAIR PARTS AND SPECIAL TOOLS

The repair parts and special tools list is intended for Army usge only.

Title

Publication Number

Repair Parts and Special Tools List

™ 11-5820-1046-40P
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INTRODUCTION

The AT troubleshooting flowchart aflows the maintenance technician to isolate a probable fauit in the RT.
The flowchart shouid be used with the component location diagrams (chapier 6, section if). Once a fault has
been Isolated, the disassembly and reassembly procedures in seciion il shouid be used to remove the faulty
component.

TEST SETUP, fig 41

The troubleshooting procedure setun for the RT is shown in the diagram below.

Section {l. RT TROUBLESHOOTING
IntrodUCHOm . ciiictererracrres s s s a s nraaannaas vavaauescesanans sersessnains rsassases
Test Setud...vovvnriconsannnes ceaeroors teeasasseesasseretsesareaERAnLestastaansEroste ennntaans
RT Troubleshocting Procedurs............ teriaarieaseananse eeneernereueaatbassstanrinnns

Y
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L

T 1
RF
STEP
SIGNAL NUATOR
GENERATOR j— _—_———-E (";;E
-30 DBM o OHM
QUTPUT 50 OHM)
DIGITAL
RF MULTIMETER
WATT {DVM,
METER OHMMETER
FUNCTION)
' VTVM
SPECTRUM I(\:\:EATT
: ANALY TEF H TER
NOTES: - ALTERNATE)
1.  EQUIVALENT TEST EQUIPMENT MAY BE USED, i |
2.,  USE OMLY TEST EQUIPMENT THAT IS PROPERLY _—— —
CALIBRATED. FAILURE TO DO SO MAY PROVIDE
ERRONECUS OR MISLEADING PERFGRMANCE 'R
FAULT INDICATIONS,
3. IF ADEQUATE WATTMETER 1S NOT AVAILAB
SUBSTITUTE VTVM TERMINATED WITH DUMA
LOAD, P = E2/R WHERE R = 50 OHMS,
4. BEFORE USING SPECTRUM ANALYZER, RF SE
TION HP-86538B PEAFORM PRELIMINARY CHEC
CONTAINED IN THE HP-8553E OPERATI
MANUAL. .
v Figure 4-1. Test Setup

DUMMY
LOAD

[

Page
4-3 ggg UMDER
4-3 ]T
4-4
AUDIO
INPUT/ _
OUTPUT 1
HANDSET | | INPUT/
- QUTPUT
‘AUDIOANPUT
KEYING
ADAPTER
TEST BED
AMPLIFIER/
COUPLER
COAXIAL
ATTENUATOR | | [ anc
(30W MIN. [ ] ]
40 DB)
AUDIO
OSCILLATOR ] I WHIP
CAUTION BATTERY
rreTerr———t|

TO AVOID DAMAGE TO THE
BENCH TEST CABLE RADIO
PROTECTION CIRCUITS, APPLY
POWER AS FOLLOWS:

1. CONNECT BENCH TEST
CABLE TO RADIO,

2 TURN ONPOWER SUPPLY
AND CHECK OUTPUT LEVEL.

3. CONNMNECT BENCH TEST CABLE
TO POWER SUPPLY,

[

BENCH TEST
CABLE

POWER SUPPLY,
De

4-3
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AT TROUBLESHOOTING PROCEDURE (1 of 3)

UNIT UMDER

TEST AT
FUSE WiF4
BED AMPLIFIER/ SuPPLY 10 DT
COUPLER AND DT POWMER - CAREFULLY EXTEND
SUPPLY AS IN CONTROL. PAMEL
FIB. 4-i. SET OC FAOM AT SO £435
POMER SUPPLY TO OF CONTROL INTER-
26.5 v. SeT IS ae. To on
[VOLLME GFF 7HAX] oo p Y, AND
TO HIDRAMGE MEASURE E137
REPLACE EFP TD MICAANGE, AND oF T:E CIa FOR
MEASURE E235 KITH 8 0.6 Y
A DM FOR
+12.5 0.8 V
TURN
06 Pun SPPLY HOUSING AssY
OFF. DISCONNECT
w1 WiP1 FROM CONTROL
PAMEL (A4.3) AND
PAESS LEFTMOST %srg cgmzw-é”
S | BETHE
S T2 Ts To £137 OF CIA D ot
DISPLAY DIGITS
0 THRU 2, AND ALL
OTHER MEASURE €138
FHREGUENCY KHz OF THE CIA FOA
BUTTONS TEN TIMES +28 0.8 vV REPLACE POWER
TO DISPLAY DIGITS SUPPLY CCA
0 THAU 9. PRESS
EACH BUTTON
SeT TO DISPLAY V RCV.
_ = T gsgcv. V1R, DA,
QUENC , ANO LS8
FFEW T0 GREATER THAN +%&$ v REPLACE EFP
10 _maa.s oR DISCONNECT WiP1
LESS, VERIFY RT (01909 0] FRON EFP AND PER-
LEFTHAND 18 iRt Lot
' : ALL LED HiP1 (50) AND
SET 10 oA SEGMENTS HiJ5 (16)
DISPLAYED TURN ,
(VOLOME_OFF/MAX)
TO OFF AND OC PWR
SUPPLY TO OFF.
gg‘scm:icr W1J5
OM THE PWR SUP-
REPLACE €FP PLY CCA AND PER- R ASSY

REPLACE:
i. SYNTHESIZER CCA
2. EFP

CHECK:
i. AMPLIFIER/
COUPLER

{NOTE 3}

SET AT CONTRAOLS
ACCORDING TO
NOTE 4, SETTING A.
SET AF 516 BEN
OUTPUT AT 0.7 uv

PAGE 4-5

FORM CONTINUITY
CHECK BETHEEN
E136 OF CIA AND
WiJS (18) WITH A
D

L

FEPLACE EFP




AT TROUBLESHOOTING F:‘ROCEDURE {2 of 3}

PAGE d4-4

TONE
IN
HANDSET

TM 07748B-45/2, T 11-5820-1046-40

RESET AF SIGNAL
GENERATOR AND
FREGUENCY KHz| TO

NOTE 1, SETTINGS
B THAU I

\

RESET AF STGMAL
BGENERATOR TO
2.220 MHZ AND

(MODE] (m) To{LSE)

(NOTE 1 SET-
TING B) . LISTEN
FOR TONE IN
HANDSET

REPLALCE:

1., SYNTHESIZEA
CCA

2. EFP

(NOTE 3)

DISCONNECT RF
SIGNAL GENERATOR
FAOM ATTENUATORS
AND CONNECT RF
WATTMETER IN ITS
PLACE. SET

MODE] (L) TO
AND PRESS PTT
SWITCH ON HANDSET

BRIEF
TUNE TONE
AND 1.25-3.1 MW
(12.5-34W AT
RADIO}
PRESENT

REPLACE
1. MOD/DEMOD CCA
2. EFP
3. HOUSING ASSY

{NOTE 3}

REPLACE:

SYNTHESIZER CCA
MOD/DEMOO CCA
EFP

POWER SUPPLY CCA
HARMONIC FILTER CCA
HOUSING ASSY
CABLE W2

CABLE W3

CABLE W4

CABLE WS

CABLE W8

(NOTE 3)

OODANDL & WM

[TrTY

TONE
PRESENT WITHIN
ALL HARMONIC BANDS
[NOTE 4, SETTINGS
A-1) (NOTE 2)

PAGE 4-6

TONE '
IS WISSING
0OR DEBRADED IN
LSB DMLY (NOTE 1%,
SETTING H)

YES

REPLACE:

1. FRACTIODNAL
SYNTHESIZER

2. EFP

3. HOUSING ASSY

{RQTE 3)

TONE
15 MISSING
0R DEGRADED IN
{6 REV] ONLY (NOTE 1,
SETTING I)

YES

2. MOO/DEMOD CCA

3. FRACTIONAL
SYNTHESIZER

4. HOUSING ASSY

(NOTE 3)

INTERMIT-
TENT RCvV
SIGNALS ARE
PRESENT

YES

CHECK:

1. INTERMITTENT

RF CABLES BY
FLEXING CABLES
0R REMOVING AND
REINSERTING
CONNECTORS
MOD/DEMOD CCA
SYNTHESIZER CCA
EPF CCaA

AT HOUSING ASSY

Uawn

TONE
MISSING IN
OME BAND
ONLY

YES

REPLACE
HARMONIC FILYTER
cca -

~  TONE :
MISSIMG IN ALL
BANDS (NOTE 1,
SETTINGS A-G)

REPLACE:
i. EFP
2. HOUSING ASSY
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TM 07748B-45/2, TM 11-5820-10:

BRIEF
TUNE-UP TONE
IN HANDSEY

CONNECT RF SIGMNAL GENERATOR
{10 My, 18.004 MHZ) IN PLACE
OF RF WATTMETEA. SET

[FREGUENCY KHz] 70 [18, 000.0j .

SET[MODE} (m) To[USA] .
SET [ANT_SEL] T0 [50_OHMS] .
SET[MODE] (L) TO{D ACY] .

HOMITOR PINS A, B OF AUDIO
CONNECTOR BOX WITH DVM
(AC SCALE) .

112.5-31M
AADIO QUT-
PUT)

RT TROUBLESHOOTING PROCEDURE (3 of 3)
PABE 4-5
DISCONNECT RF SIGNAL GENERATOR FROM ATTEN-
UATORS AND CONNECT WATTMETER IN ITS PLACE.
CONMECT AUDID ADAPTER TO RT. CONNECT AUDIO
INPUT/KEYING ADAPTER T0 AUDIO ADAPTER. CON-
NECT HANDSET TD AUDIO ADAPTER.
SETIIIII “B“NJIIII
[MDDE] (L} To[YTR]
CLOSE CW KEY ON AUDIO INPUT/KEYING ADAPTER.
TUNE REPLACE:
TONE HEARD IN 1. EFP
HANDSET 2. MOD/OEMOD CCA
3. SYNTHESIZER CCA
4. HOUSING ASSY
(NOTE 3)
WATT~
METER READS REPLACE:
1.25-3.1 MH 1. SYNTHESIZER CCA

2. MOD/DEMODD CCA
3. HOUSING ASSY

DvM READS
0.8 0.2 vAC

(NOTE 3)
CcwW
41 KHZ REPLACE.
SIDETONE 1. MOD/DEMOD CCA
1S HEARD IN 2. EFP
HANDSET 3. HOUSING ASSY

(NOTE 3)

CONNECT WATTMETER IN PLACE
OF RF SIGNAL GENERATOR.
CONNECT AUDIO OSCILLATOAR ¥0
FABRICATED AUDIO/INPUT
KEYING ADAPTER (FREQUENCY AT
4 KHZ, LEVEL MEASURED WITH

A DVM AT 0.7 YAC BEFORE
CONNECTION TO CIRCUIT) .

SET L) To

CLOSE PTT.

SET [ANT_SEL] TO BNC

(MIODLE) POSITION. SET
[MOOE] (L) To[V_ACY) THEN
TO{VTR] . MOMENTARILY
CLOSE PTT. (NOTE 4)

WATT-
HMETER AEADS
1.25-3.10 MW
(RADID OUTPUT
IS 12.5 TO
31w}

END OF TEST

2. MOD/DEMOD CCA

{NOTE 3)

AUDIO CONNECTOR
(NOTE 6)

REPLACE
MOD/DEMOD CCA

REPLACE:
i. EFP
2. MOD/DEMOD CCA

{NOTE 3)

NaTES: AADID SET RF SIGMAL BGENERATOR
i. SETTING FREBUENCY (KHZ) SIDEBAND MODE FREQUENCY {MHZ)

& 2, 221.0 use vV RCV 2.222

8 2, 221.0 LSB ¥ RACvY 2.220

c 3, 334.0 usa ¥ RCVY 3.335

D 8, 665.0 use ¥ RCY B8.656

£ 8, 86080.0 use vV ACY B.8289

F 15, 5584.0 use vV ACV 15.555

G e7,777.0 usbB Y RCY 27.778

H 27.777.¢ LSB ¥ ACV 27.778

I 27.777.0 LS8 D RCV 27.778

2. HAAMONIC BANDS ARE 2-3 MHZ, 3-5 MHZ, 5-B MHZ, 8-12 MHI, 12-20 MHZ, AND 20-30 MHZ.

3. REINSTALL THE DRIGINAL MODULES IN REVEASE ORDER. IF THEY DID NOT CORRECT THE
FAULT, THEY ARE GOOD MODULES AND SHOULD NOT BE CONDEMNED AS FAULTY,

4. FREQUENCY OR MODE MUST BE CHANGED EACH TIME TO CAUSE TUNE-UP TONE, WHEN PTT
I5 CLOSED. SETTING THE MODE SWITCH TO V—-RCV AND BACK TO V-TR WILL GENERATE
A TUNE START PULSE. THIS, IN TURN, ALLOWS A TUNE CYCLE TO START WHEN PTT 1S
PRESSED. CHANGING ANY FREQUENCY DIGIT EXCERT 100 HZ OR TURNING THE RADIO
SET OFF AND BACK ON WILL ALSO GENERATE A TUNE START PULSE’

5. IF THE FUSE OPENS AGAIN DURING TESTING. REPLACE THE FOLLOWING UNTIL THE FAULT
CORRECTED:

1. POMER SUPPLY CCA

2. ELECTRONIC FRONT PANEL (EFP)

3. SYNTHESIZER CCa

4, MOO/DEMOD CCA

5. HARMONIC FILTER CCA

8. HOUSING ASSY

8. AUDIO CONNECTOR PIN SIGNAL NAME

A AUDIO ATN
B ACY au0IO
c PTT
3] XMT AUDIC
€ CH KEY
F C15
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RT Disassembly and Reassembly ..........ceeveneie

Section .

.......................................

.......................................

RT Housing Assembly Removal and Replacement...........covvinniiiniiinnians,
Modulator/Demodulator A1AT Removal and Replacement........cooveeioernnens
Harmonic Filter A1A2 Removai and Replacement .........cccivvviiicintianiiniin

Synithegizer ATA3 Removal and Replacement....

---------------------------------------

Electronic Front Panel (EFP) A1A4 Removal and Replacement..........cvveemnaes

Power Supply A1A5 Removal and Raplacement

INTRODUCTIONM

Once a fault has been Isolated, the disassembiy and reassembly procedures in this section should be used to
remove the faulty RT component. Component location diagrams are provided in this section for easy
referance. Refer to the tables in ssction | of this chapter for necessary iools and test equipment.

RT DISASSEMBLY AND REASSEMBLY

Procadures for disassembly and reassaembly of the RT (A1) consist of removing and replacing the following

modules:

RT Housing _
Modulator/Damodulator {(A1A1)
Harmonic Filter (A1A2)
Synthesizer (A1A3)

Electronic Front Panel (A1A4)
Power Supply (A1A5)

Cables W1 thru W6

2006009

---------------------------------------

TM 07748B-45/2, TM 11-5820-1046-40

RT DISASSEMELY AND REASSEMBLY

Page

4-7
4-7
4-8
4-9
4-11
4-12
4-13
4-14

Cable W1 Removal and Replacement .........oooiiiieiiiirininn
Cable W2 Removal and Replacement .........c..oviiimirmriviiosaimnnnn
Cable W3 Removal and Replacement ..........ocoiviiimiernicciviiiaiiin..
Cable W4 Removal and Replacement ...........cooviiiiaciiiiiiiniiina,
Cable W5 Remova! and Replacement .........ooiiiimimariieiiin
Cable W6 Removal and Replatement .. .....cooriiiciiiiieimaeriaesciniaienas

Electronic Front Panel (EFP) A1A4 Detailed Removal and Replacement

---------

........

........

Page

4-15
4-16
4-17
4-17
4-18
4-19
4-21

4-7



T™M 07748B-45/2, TM 11-5820-1046-40

RT HOUSING ASSEMBLY REMOVAL AND REPLACEMENT

INITIAL SETUP

Tools: Materials/Parts: Personnel Required:

Tool Kit, Efectronic Equipment None : 4
Ganeral Support Maintenance Kit

WARNING

De-energize equipment before removing or replacing the RT housing
assembiy.

CAUTION

Use ESD precautionary procedures when handling, removing, or
replacing modules or cables.

REPLACEMENT

REMOVAL

NOTE

This procedure is performed when cable W1 is defective.

CAUTION

When removing modules (except for power supply), pull straight up. Do
not rock. '

Perform module removal procedures for the following:

® Modulator/Demodulator A1A1 Removal (page 4-9)

@ Harmonic Filter A1A2 Removal (page 4-17)

® Synthesizer A1A3 Removal (page 4-12)

® Electronic Front Panel (EFP) A1A4 Removal (page 4-13)
@ Power Supply ATAS Removat (page 4-74)

CAUTION

Use extreme care when removing cables. Creasing or severe bending will
damage cablkes internally.

2. Perform cable removal procedures for cables Wi thru W6 (pages 4-15 thru 4-19)

NOTE

This procedure is performed when cable W1 is replaced by depot level
maintenance.

CAUTION

When removing modules (except for power supply}, pull straight up. Do
not rock.

1. Perform module replacement procedures for the following:
Power Supply A1AS Replacement {page 4-14)

EFP A1A4 Replacement {page 4-13)

Synthesizer A1A3 Replacement (page 4-12)

Marmonic Filter A1A2 Replacement (page 4-11)
Modulator/Demodulator A1A1 Replacement {page 4-9)

CAUTION

Use extreme care when replacing cables. Creasing or severe bending will
damage cables internally.

2. Perform cable replacement procedures for cables W1 thru W8 (pages 4-15 thru 4-19).
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MODULATOR/DEMODULATOR A1A1 REMOVAL AND REPLACEMENT {1 of 2), fig 4-2

INITIAL SETUP

Tools: Materials/Parts: Personnel Reguired:

Tool Kit, Electronic Equipment Mone 1
General Support Maintenance Kit

WARMNING

De-anergize equipment before removing or replacing the modulator/
demodulator.

CAUTION

Use ESD precautionary procedures when handling, removing, or
replacing the modutator/demodulator.

T™M 07748B-45/2, TM 11-5820-1046-40

REMOVAL

Place RT so cover assembly {1} is on top ard, when facing electronic front panei, control knobs
read right side up.

Remove cover assembly (1} by loosening 8 captive screws (2).

Disconnect 4 color-coded rf cables {13) from modulator/demodutator {15).

Disconnect 2 color-coded rf cables {6} from harmonic filter module {4).

Loosen 4 captive screws (16} on modulator/demodulator module {15).

Move and hold rf cables away from module.

-—f
.

R S

CAUTION

Care should be taken in lifting modulator/demodutator {15) from RT
housing (7). 10-pin connector cable (19) is attached underneath modula-
tor/demoduiator (15).

7. Grasp nylon line handle on top of modulator/demodulator module {15) closer to back end of RT
and pull gently upward to remove module from RT housing (7).

8. Loosen hex screw in wire bundle on 10-pin connector {17) using correct size hex key.

9. Remove 10-pin connector (17).

10. Remove rf cable (14) W6P2 from module {15).

Figure 4-2. Modulator/Demodulator A1A1 Removal and Replacement (Sheet 1 of 2)

4-9



TeA 07748B-45/2, TM 11-5820-1045-40

MODULATOR/DEMODULATOR A1A1 REMOVAL AND REPLACEMENT (2 of 2), fig 4-2

REPLACEMENT

1.
2

Eall o

NSy

8.
9.

Replace 10-pin connector {17} and tighten screw using correct size hex key.
Reconnect rf cabie W6P2 {14).

CAUTION

Care should be taken in placement of 10-pin connector cable W8 {19}
when placing module into RT housing {7}. Ensure cable W6 {19) rests
under cable retainer spring (20).

Hold rf cables back so as not to interfere with modulator/demodulator module {15} placement.
Ensure cable W6 {19) rests under cable retainer spring {20) and no cables are crushed by spring
fingers. Carefully push module into RT housing {7) so multipin connector {18) fits properly into
jack in RT housing.

Tighten 4 captive screws (16} on modulator/demodulator module {15).

Reconnect 4 color-coded rf cables {13} to modulator/demoduiator module {18).

Reconnect 2 color~coded f cables {8) to harmonic fitter module {4).

NOTE
Verify rf connectors are seated properly into CCA.

Inspect and lubricate O-ring in cover assembly (1).
Replace cover assembly {1) and tighten 8 screws (2}.

Figure 4-2.

Modulator/Demodulator A1A1 Removal and Replacement {Sheet 2 of 2)

4-10




TM 07748B-4572, TM 11-5820-1046-40

MODULATOR/DEMODULATOR A1A1 REMOVAL AND REPLACEMENT (2 of 2), fig 4-2

REPLACEMENT

1. Replace 10-pin connector {17} and tighten screw using correct size hex key.
2. Reconnect rf cable W6P2 {14).

CAUTION

Care should be taken in placement of 10-pin connector cable W6 {19}
when placing module into RT housing {7). Ensure cable W8 {19) rests
under cable retainer spring {20).

bl o

Hold rf cables back so as not to interfere with modulator/demodulator module {15} placement.
Ensure cable W6 (18) rests under cable retainer spring {20) and no cables are crushed by spring

fingers. Carefully push module into RT housing (7) so multipin connactor {18} fits properly into
jack in RT housing,

5. Tighten 4 captive screws (18) on modulator/demodulator module {15).
6. Reconnect 4 color«coded rf cables {13) to modulator/demodutator module {15).
7. Reconnect 2 color-coded rf cables {6) to harmonic filter module (4).
HOTE
Verify rf connectors are seated properly into CCA.
8. Inspect and lubricate O-ring in cover assembly (1).
9. Replace cover assembly {1) and tighten 8 screws (2).

Figure 4-2.

Modulator/Demodulator A1A1 Removal and Replacement (Sheet 2 of g)
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HARMONIC FILTER A1A2 REMOVAL AND REPLACEMENT, fig 4-2

TM 07748B-45/2, TM 11-5820-1046-40

INITIAL SETUP

Tools: Materiais/Parts: Personne! Regulired:

Tool Kit, Electronic Equlpment None 1
General Support Maintenance Kit

WARNING

De-energize equipment before removing or replacing the harmenic filter.

2 ca

UTION

Use ESD precautionary procedures when handling, removing, or
replacing the harmonic filter.

£

REMOVAL

1. Place RT so cover assembly {i) is on top and electronic front panel and controi knobs read
rightside up.

Ramove cover assembily {1} by loosening 8 captive screws (2.

Disconnect 2 color-coded rf cables {8) from harmonic filter module {4).

Loosen 4 captive screws (3) on harmonic filter moduie (4).

Grasp nylon fine handle on top of harmonic filter module {4) and pull gently upward 1o remove

module.

LE S ol

REPLACEMENT

1. Align harmonic filter module {4} over RT housing connector (not shown).

2. Carefully push module into RT housing, so multipin connector {5) and jack fit properly.
3. Tighten 4 captive screws (3) on harmonic filter module {4).

4. Reconnect 2 rf cables (6} to harmonic filter module {(4) according to the color code.

8. Replace cover assembly (1) and tighten 8 captive screws {2).

Figure 4-3. Harmonic Filter A1A2 Removal and Replacement

411



T 07748B-45/2, TH 11-5820-1046-40

SYNTHESIZER A1A3 REMOVAL AND REPLACEMENT, fig 4-4

INITIAL SETUP

Toaols: Materials/Parts: Personnel Regquired:

Tool Kit, Electronic Equipment None 1
General Support Maintenance Kit
0-Ring Lubricant

WARNING

De-energize equipment before removing or replacing the synthesizer.

CAUTION

Use ESD precautionary procedures when handling, removing, or
replacing the synthesizer.

REMOVAL !

1. Place RT so boitom cover assembly (11} is on top and control panei is facing away from you.
2. Remove cover assembly (1) by loosening 8 captive screws (12).

3. Disconnect § color-coded ¢f cables (8) from synthesizer module (9).

4. Loosen 5 screws (10) on synthesizer module (9).

5. Grasp nylon line handle on module (8) and pull gently upward to remove module.

REPLACEMENT

1. Align synthesizer moduie (9) over multipin connector at bottom of RT housing (7).-

CAUTION
When replacing moduies, do not pinch rf cables between housing and
module. '
2. Carefully push moduie inte RT housing (7} so multipin connector (not shown) and jack fit \ L
properly. . ~ @
3. Tighten 5 captive screws (10} on module, \
‘-.g\ "

i CAUTION @%\
I i2

Insertion of miniature coax connectors must be made carefully without
forcing.

4. Reconnect rf cables (8) to module (8) according to color code. Verify rf cables are properly seated

into module.
8. Lubricate O-ring in cover assembly {11). Replace cover assembly {11} and tighten 8 captive Figure 4-4. Synthesizer A1A3 Removal and Replacement

screws (12).
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ELECTRONIC FRONT PANEL {EFP) A1A4 REMOVAL AND REPLACEMENT, ﬁg 45

INITIAL SETUP

Tools: Materals/Parts: Personng! Required:

Too! Kit, Electronic Equipment Mone 1

General Support Maintenance Kit

—
WARNING

De-energize equipment before removing or replacing the EFP,

CAUTION

Use ESD precautionary procedures when handling, removing, or
replacing the EFP.

TM 077488-45/2, TM 11-5820-1046-40

REMOVAL

1.
2,

N ;e

8.

Place RT so EFP cover assembly (4) is on top.
Loosen 6 captive screws {3} on EFP cover assembly (4).

CAUTION

Care should be taken in lifting EFP {4) from RT housing {6). Attached
cables are located undermeath EFP (4).

Pull EFP {4} out by grasping audio connector plug (2) and display switch assembly (15).
Locate 10-pin connector {12) and ribbon cable (14). '

Loosen captive hex screw on 10-pin connector (12) located on bottom of control interface CCA
(1) using correct size hex key. Disconpect 10-pin connector (12}).

Remove rf cable W5 [8) from control interface CCA (1).

Loosen 2 captive hex screws (7} using correct size hex key.

Pull ribbon cable plug (10) and multipin connector (5) apart.

REPLACEMENT

1.

g gh 0

Align ribbon cable plug {10) with multipin connector Pl {5} and push them together to seat firmly.

i CAUTION

Use only moderate force to tighten screws that hold down modules,
covers, eftc.

Tighten 2 captlive hex screws {7) using appropriate hex key.

Align 10-pin connector {12) to control interface CCA (1) and tighten hex screw using correct size
hex key.

Connect rf cable W5 {8) to control interface CCA (1),

Rest cable W6 {13) on top of ribbon cable {14} forming an s-shape across ribbon cable {14). Put
EFP back In RT housing {8) ensuring not to crush any cables. Verify gasket (not shown) Is in place.
Tighten 6 captive screws {3} on EFP cover assembly {4).

Figure 4-5.

Electronie Front Pansl {(EFP) A1Ad4 Removal and Replacement
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Ths O7748B-45/2, TM 11-5820-1048-40

POWER SUPPLY A1A5 REMOVAL AND REPLACEMENT, fig 4-6

INITIAL SETUP

Toels: Materials/Parts: Personnel Required:

Tool Kit, Electronic Equipment None 1
General Support Maintenance Kit

WARNING

De-energize squipment before removing or replacing the power supply.

GAUTION

Use ESD precautionary procedures when handling, removing, or
feplacing the power supply.

REMOVAL

4

To remove power supply module (4), synthesizer module {2) must first be removed. Remove
synthesizer (2} CCA, by performing procedures per Synthesizer A1A3 Removal (page 4-12).

2. Remove 4 captive screws {3) holding power supply module {4) and shigld to RT housing [1).
GCAUTION
improper removal of power supply may cause damage to multipin
connector. If any captive screws begin to tip while removing power
supply, stop puliing and straighten screws before proceeding.

3. Grasp nylon (ine handle and gently ease module {4) and shield backwards out of plug before
lifting upward.

4. Loosen 5 captive screws (not shown) connecting shield to power supply.

5. Remove shield.

REPLACEMENT

1. Replace shield and tighten 5 screws {not shown) using correct size hex key.

2. Place moduie so multipin connector P! {5} and jack on RT housing (1) are aligned. Carefully plug
module into housing. Pry from back end of module with a screwdriver or other tool, if necessary,
to mate connector.

3. Tighten 4 captive screws {3) on power supply module {4). ,

4. Replace synthesizer {2) CCA, by performing procedures per Synthesizer A1A3 Replacement (page

4-12).

4-14

Figure 4-8.

Power Supply A1A5 Removal and Replacement




CABLE Wi REMOVAL AND REPLACEMENT, fig 4-7

T 077488-45/2, TM 11-5820-1045-40

INITIAL SETUP

Tools: Materisie/Parts: Personne! Required:

Tool Kit, Elsctronic Equipment Mone 1
General Support Malntenance Kit

WARNING

snergize equipment bafore removing or replacing cable W1,

CAUTION

Use ESD precautionary procedures when handling, removing, or
replacing cable W1,

REMOVAL

1. Remove modulator/demoduiator {5) CCA, by performing procedures per Modulator/Demodulator
A1A1 Removal (page 4-9).
2. Remove synthesizer {3) CCA, by performing procedures per Synthesizer A1A3 Removal

(page 4-12).

CAUTION

Ensure RT does not fall over.
3. Place RT so EFP {1) is facing celling.

CAUTION

To prevent damage to cable or nearby components, care should be
taken when removing cable.

4. Grasp one end of cable W1 {4) and gently pull cable out of housing (2}.

REPLACEMENT

GAUTION

To prevent damage to cable or nearby components, care should be
taken when replacing cable.

Piace RT so EFP (1) is facing ceiling.

Insert cable W1 (4) between printed wiring board and middie divider of RT housing (2).
Replace synthesizer {3) CCA, by performing procedures per Synthesizer A1A3 Replacement {page
4-12).
Repiace modulator/demodulator {5} CCA, by performing procedures per Modulator/Demodulator
Repiacement (page 4-9).

a2 ppo

Figure 4-7.

Cable W1 Removal and Replacement
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T 07748B-45/2, TM 11-5820-1045-40

CABLE W2 REMOVAL AND REPLACEMENT, fig 4-8

INITIAL SETUP

Tool Kit, Electronic Equipment None 1
General Support Maintenance Kit

Tools: Materials/Parts: Persenns] Required:

WARNING

De-onergize equipment before removing or replacing cable W2.

CAUTION

Use ESD precautionary procedures when handling, removing, or
replacing cabis W2.

REMOVAL

1.
2

4. Grasp one end of cable W2 {(4) and gently pull cable oui of housing {2).

Remove modulator/demodulator {5} CCA, by performing procedures per Modulator/Demodulator
A1A1 Removal (page 4-9).

Remove synthesizer (3) CCA, by performing procedures per Synthesizer A1A3 Removai
{page 4-12).

CAUTION

Ensure RT does not fall over.
Place RT so EFP {1) is facing ceiling.

CAUTION

To prevent damage to cable or nearby components, ¢care should be
taken when removing cable,

REPLACEMENT

1.
2,
3.

4.

CAUTION

To prevent damage to cable or nearby components, care should be
taken when replacing cabie.

Place RT so EFP (1) is facing ceiling.

Insert cable W2 {4) between printed wiring board and middie divider of RT housing {2).
Replace synthesizer {3) CCA, by performing procedures per Synthesizer A1A3 Replacement (page
4-12).
Replace modulator/demoduiator {5) CCA, by performing procedures per Modulator/Demodulator
Replacement {(page 4-9).

Figure 4-8.

Cable W2, W3, and W4 Removal and Replacement
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CABLE W3 REMOVAL AND REPLACEMENT, fig 4-8

ThA O7748B-45/2, T 11-5820-1046-40

CABLE W4 AEMOVAL AND REPLACEMENT, fig 4-8

WITIAL SETUP

FTools: Materiale/Parte: Parsonne! Required:

Tool Kit, Electronic Eguipment Nene 1
General Support Maintenance Kit

WARNING

De-energize equipment before removing or replacing cable W3.

CAUTION

Use ESD precautionary procedures when handiing, removing, or
replacingiable Wa.

REMOVAL

1.

Remove modulator/demodulator {5) CCA, by performing procedures per Modulator/Demodulator
A1A1 Removal (page 4-9).

INITIAL SETUP

Toots: Materials/Parts: Personnal Required:

Tool Kit, Electronic Equipment Mone 1
General Suppert Maintenance Kit

WARNING

De-energize equipment before removing or replacing cable W4,

CAUTION

Use ESD precautionary procedures when handling, removing or
replacing cable W4,

REMOVAL

1. Remove modulator/demodulator {(8) CCA, by performing procedures per Modulator/Demodulator
A1A1 Removal (page 4-9).

2. Remove synthesizer {3) CCA, by performing procedures per Synthesizer A1A3 Removal
(page 4-12).

3. Place RY so EFP {i} is facing ceiling.

CAUTION

To prevent damage to cable or nearby components, care should be
taken when removing cable. :

4. Grasp one end of cable W4 (4) and gently puli cable out of housing {2).

2. Remove synthesizer (3) CCA, by performing procedures per Synthesizer A1A3 Removal
{page 4-12).
CAUTION
Ensure RT does not fall over.
3. Place RT so EFP {1} is facing ceiling.
CAUTION
To prevent damage to cable or nearby components, care should be
taken when removing cable.
4. Grasp one end of cable W3 (4) and gently pull cable out of housing 12).
REPLACEMENT
CAUTION
To prevent damage to cabie or nearby crnponents, care should be
taken when replacing cable.
1. Place RT so EFP (1) is facing ceiling. _
2. Insert cable W3 {4) between printed wiring *oard and middle divider of RT housing (2).
3. Replace synthesizer (3} CCA, by performird procedures per Synthesizer A1A3 Replacement
{page 4-12).
4. Replace modulator/demodulator {5) CC +, by performing procedures per Moduiator/Demodulator

A1A1 Replacement (page 4-9).

REPLACEMENT

CAUTION

To prevent damage to cable or nearby components, care should be
taken when replacing cable.

Place RT so EFP (1) is facing ceiling.

Insert cable W4 {4) between printed wiring board and middle divider of AT housing {2).
Replace synthesizer {3) CCA, by performing procedures per Synthesizer A1A3 Replacement
(page 4-12).

Replace modulator/demodulator {8} CCA, by performing procedures per Modulator/Demodulator
A1A1 Replacement (page 4-9).

ol
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CABLE W5 REMOVAL AND REPLACEMENT, fig 4-9

INITIAL SETUP

Tools: Materials/Parts: Personne! Redquired:

Tool Kit, Electronic Equipment None 1
General Support Malntenance Kit

WARNING

De-energize equipment before removing or replacing cable W5,

CAUTION

Uss ESD precautionary procedurss when handling, removing, or
replacing cable W5.

REMOVAL

1. Remove synthesitzer (8) CCA, by performing procedures per Synthesizer A1A3 Removal
(page 4-12). £
2. Loosen § caplive screws {2} on EFP {3).

CAUTION

To prevent damage to cables and cable W6, care should be taken to
prevent EFP from falling out when captive screws are loosened.

3. Puli EFP (3) out by grasping AUDIO connector plug and VOLUME OFF/MAX switch ensuring
ribbon cable W1 {7) and cable W6 (6) are not damaged.
4. Disconnect rf cable W5 (5) from control interface unit {(1).

CAUTION

To prevent damage to cable or nearby components, care should be
faken when removing cable.

5. Grasp one end of rf cable W5 {§) and pull cable out of housing {4).

REPLACEMENT

CAUTION

To prevent damage to cable or nearby components, care should be
taken when replacing cable.

1. Place RT so EFP {3) is facing ceiling.

2. Insert rf cable W5 {§) between control interface unit {1) and middle divider of RT housing {4).

3. Connect rf cable W5 (5) to control interface unit (1).

4. Slide EFP (3} into housing and fasten 6 captive screws (2).

5. Replace synthesizer {8) CCA, by performing procedures per Synthesizer A1A3 Replacement
(page 4-12).

4-18

Figure 4-9.

Cable W5 and W6 FRemoval and Replacement




CABLE W& REMOVAL AND REPLACEMENT, fig 4-8

INITIAL SETUP

Tool Kit, Electronic Equipment None 1
General Support Maintenance Kit

Tools: Materiats/Parts: Porsonnsl Reguired:

WARNING

Ds-gnergize eguipment before removing or replacing cable W6.

cauion |
{Use ESD precautionary procedures when bhandling, removing. or
replacing cable WS,

REMOVAL

i.

2.
3

4,
3.
6

. Grasp one end of cable W6 and pull cable W6 out of housing (4).

Remove modulator/demodulator CCA, by performing procedures per Modulator/Demodulator
A1A1 Removal (page 4-9). '
Ptace RT so EFP {3) is facing ceiling.

Loosen § captive screws {2) on EFP {3).

CAUTION

To prevent damage to cables and cable W6, care shouid be taken to
prevent EFP from falling out when captive screws are loosened.

Pull EFP (3) out by grasping AUDIO connector plug and VOLUME OFF/MAX switch.
Disconnect cable W6 {8) from control interface unit (1).

REPLACEMENT

LR

CAUTION

To prevent damage to cable or nearby components, care shouid be
taken when replacing cable.

Place RT so EFP {3} is facing ceiling.

Insert cable W6 (6) between control interface unit {1) and middle divider of RT housing {4).
Connect cable W6 to control interface unit (1).

Slide EFP {3} into housing and fasten 6 captive screws (2).

Replace modulator/demodulator CCA, by performing procedures per Modulator/Demodulator
A1A1 Replacement (page 4-9).

TM 07748B-45/2, TM 11-5820-1048-40
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ELECTRONIC FRO\'T PANEL (EFP) A1A4 DETAILED REMOVAL AND REPLACEMENT
{1 of 2), fig 4-10

INITIAL SETUP

Tools: Materials/Parts: Personnel Required:

Tool Kit, Electronic Equipment None 1
General Suppert Maintenance Kit

WARNING

De-energize equipment before removing or replacing the EFP.

CAUTION

Use ESD precautionary procedures when handling, removing, or
replacing the EFP.

REMOVAL

f

1.

©E NOoURLP

i
e

Remove EFP assembly (22), by performing procedures per Electronic Front Panel (EFP) A1A4
Removal {page 4-13).

Remove rubber boot {1} on LIGHT pushbutton switch (6}.

Loosen set screw on VOLUME OFF/MAX swiich, 52, knob {2) and remove knob.

Remove nut assembily under S2 knob {2}). Nut assembly consists of nut {3} and flat washer {4).
Remove nuts {20, 21) on CONT connector {17) and AUDIO connector plug {18).

Remove & screws {15) on Control Panel Interface Analog Subassembly, A1A4A2 {11).
Gently lift up and flip over AtA4A2 (11), as ribbon cable allows, 50 A1A4A2 (11) and Contro!
Panel Interface Digital Subassembly, A1A4A1 (8), lay fiat, side-by-side,

Loosen 6 studs (10} with attaching flat washers {9).

Place EFP assembly (22) on flat surface. Take S1 {6} and S2 {7} (with O-ring (5)) out of their
openings. Lift out all circuit boards and attached assemblies (8, 11, 16, 17, 18), as ribbon cables
(16} permit. _

Connections made at ribbon cables {16) must be unsoldered to remove either the AUDIO
connector plug (18} or CONT connector piug {17).

Figure 4-10. Elecironic Front Panel (EFP) A1A4 Detailled Remeval and Replacement.
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ELECTRONIC FRO\'T PANEL (EFP) A1A4 DETAILED REMOVAL AND REPLACEMENT
{1 of 2), fig 4-10

INITIAL SETUP

Tools: Materials/Parts: Personnel Required:

Fool Kit, Electronic Equipment None L
General Suppeort Maintenance Kit

WARNING

De-energize equipment before removing or replacing the EFP.

CAUTION

Use ESD precautionary procedures when handling, removing, or
replacing the EFP.

REMOVAL

f

1.

P NOogAwp

-l
e

Remove EFP assembly (22), by performing procedures per Electronic Front Panel (EFP) A1A4
Removal (page 4-13).

Remove rubber boot {1} on LIGHT pushbutton switch ({6).

Loosen set screw on VOLUME OFF/MAX swiich, 52, knob {2) and remove knob.

Remove nut assembily under S2 knob {2}. Nut assembly consists of nut {3} and fiat washer (4).
Remove nuts {20, 21) on CONT connector {17) and AUDIO connector plug {18).

Remove 6 screws {15) on Control Panel Interface Analog Subassembly, A1A4A2 (11).
Gently lift up and flip over AtA4A2 (11), as ribbon cable allows, s0 A1A4A2 (11) and Control
Panel Interface Digital Subassembly, A1A4A1 (8), lay flat, side-by-side.

Loosen 6 studs (10} with attaching flat washers {9).

Place EFP assembly (22) on flat surface. Take S1 (6} and S2 {7) (with O-ring (5)) out of their
openings. LIft out all circuit boards and attached assemblies (8, 11, 16, 17, 18), as ribbon cables
(16} permit. _

Connections made at ribbon cables (16) must be unsoldered to remove either the AUDIO
connector plug {18} or CONT connector piug {17).

Figure 4-10. Elecironic Front Panel (EFP) A1A4 Detalled Removal and Replacement.
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ELECTRONIC FRONT PANEL (EFP) A1A4 DETAILED REMOVAL AND REPLACEMENT
{2 of 2}, fig 4-10

REPLACEMENT

1.

pPOE @ P

-

All connections between AUDIO connector plug {18) and CONT connector plug (17} and ribbon
cables {18) must be soldered.

Place AUDIO connector plug (18) and CONT connector plug {17} in their respective openings on
Front Panel Assembly {19) and tighten nuts (20, 21).

Replace O-ring {5} on 82 {7), and place $2 and S1 {8} in their respective openings on Front Panel
Assembly {18).

Replace rubber boot {1) on 81 (8), and flat washer {4), nut {3), and knob {2) on 52 (7).
Tighten & studs {10} with attaching flat washers (9) on A1A4A1 (8).

Place A1A4A2 (11} on top of A1A4A1T (8) and replace 6 screws {15} with lock washers {14}, flat
washers {13), and ground lugs {12).

Replace EFP assembly {22), by performing procedures per Electronic Front Panel (EFP) A1A4
Replacement (page 4-13).

|
|
TM 07748B-45/2, TM 11-5820-1046-40 |
|
|
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CHAPTER 5
AMPLIFIER/COUPLER MAINTENANCE

Section 1.

INtrOOUCHON tieeeer e vveenvenarsnnansrsansansananas
Amplifier/Coupler Special Tools.................
Amplifier/Coupler Test Equipment...............

INTRODUCTION

This chapter provides the information necessary to maintain Radio Frequency Amplifler AM-6874/PRC-104
(amplifier/coupler). Information required for the repair of the amplifier/coupler housing and covers is
contained In R8-07748A-50/4. The performance test and troubleshooting Hlowchart checks out the
amplifier/coupler and aids the maintenance technician in isolating a fault to a module or a component of the
unit. Complets disassembly and reassembly procedures are provided for the amplifier/coupler (A2). Chapter
7 contains ali maintenance data for the two amplifier/coupler modules:

1. Power Amplifier A2A1
2. Antenna Tuner A2A2

AMPLIFIER/COUPLER SPECIAL TOOLS

The special tools, materials, and fabricated test cabies and fixtures required for maintenance of the
amplifier/coupler are tisted in the table below. Tools and materials in the tables on pages 3-4 and 3-5 shouid
also be considered when unit repair is required. For Army personnel, refer to Repair Parts and Special Tools
List TM 11-5820-1046-40P.

Deseription Part Number
Audio Input/Keying Adapter
Whip Adapter
Tool Kit, Electronic Equipment TK-105/G

Bench Repair Center Pace PRC-350C

Maintenance Kit, Printad Circuit MK-884/A

0-Ring Lubricant, Barium Base 755002A7551

INTRODUCTION AND TOOLS

...........................................

-------------------------------------------

AMPLIFIER/COUPLER TEST EQUIPMENT

The following lists the equipment required to test the amplifier/coupler. Refer to page 1-6 for equipment
characteristics.

NOTES
1. Equivalent test aquipment may be used.

2. Use only test equipment that is properly calibrated. Failure to do so may
provide erroneous or miskeading performance or fault indications.

3. f adequate wattmeter Is not available, substitute VTVM terminated with dummy
load, P = E?/R, where R = 50 ohms.

Mame Quantity
Radio Set, Test Bed 1
VTVM ‘ 1
Signal Generator, RF 1
Attenuator, Step 1

10-db steps, 0.5w, 50 ohm

Wattmeter, RF

— Power Meter 1
— Thermocouple Power Sensor 1
Power Supply, DC 1
Attenuator, Coaxial : 1

20db, 30w min., 50 ohm

5-1/{5-2 blanlg
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Section 1. AMPLIFIER/COUPLER TROUBLESHOOTING

Page
IntroducHon «ooviciiciaoriossasenesssannanas e esesmagsaassanasaensatienanstesearreaerinn ey 5-3
Amplifier/Coupler Power DIStrbution ..o i 5-4
Amplifier/Couplar BF Cabling .....c.c.cumermmmmemiiiiiiinaiiia e 5-4
TGt SOIUD e uanenerrriuaneroreressincrassmsaassssrnesatsiomnstasssstsssrananassosnssisntnnnrasns 5-5
Amplifier/Coupler Troubleshooting Procedure.......ceovvaieeieinniininennes 5-8

INTRODUCTION

The performance test and troubleshooting procedures are combined into a single flowchart format {chapter
3). This allows the maintenance technlcian to check the ampllfier/coupler (A2) for normal indications, and to
branch off for fault isotation If an abnormat indication exists. The troubleshooting flowchart Is an aid for
Isolating to a probable fault and shouid be used in conjuncilon with the functional block diagrams. Once a
fault has been located and comected, the performance test is repeated. Do not skip blocks in the
performance test, because succeeding blocks may be based upon ceriain faulis being eliminated.
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AMPLIFIER/COUPLER POWER DISTRIBUTION, fig 5-1

The power distribution diagram for the amplifier/coupler is shown below.

e m——

AMPLIFIER/COUPLER
A2

+3BY BATTERY

4

3 | ND COMMECTION

1 :-\m
aoiuF | 970 PP
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GRAOUND
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—-\ +28V
+&.5Vv BATTERY |
as &
NO +6.5v
CONNECTION
+28Vv ON
\J +28Y ONM
I +6.5v
+28¥ ON

r— e

A T

*2RY
BATTERY

w1k

+2BY
BATTERY

I
|
i
 _

FPOWER
AMPLIFIER
Al

!
|
I

|

|

l
b

ANTENNA,
TUNER
A2

|
a
f
L —

Figure 5-1.

Amplifier/Coupler Power Distribution

wiill

AMPLIFIER/COUPLER RF CABLING, fig 5-2

The rf cabling diagram for the amplifier/coupler is shown

below.

Lt ]

AMPLIFIER/COUPLER
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47
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SMPLIPIER
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(FIG 292
ez | 5
w {
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% Lidl 4
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(FIG 2-13}
(=] » "
113
ANT=-
:E g LSEL 4y I w
SWITCH e ™
81 4
3
J 53_ It}
wHIP SOCKET
BNC CONNECTOR
Figure 5-2, Amplifier/Coupler RF Cabling




TEST S8ETUP, fig 5-3

The troubleshooting procedure setup for the amplifier/coupler is shown in the diagram below.

VTV
{WATT-
METER
ALTERNATE)

AF
WATT-
METER

DUshirayY
LDAD

L

STEP
ATTEMNUATOR
(0.5w)

HANDSBEY

TR O77488-45/2, ThE 11-5820-1046-40

AUDIO/INPUT
KEYING
ADAPTER

]

L1

Figure 5-3.

1

COAXIAL
ATTENUATOR
[3ow MIN,

20 na}

|

TEST BED AT

IMPUT/
QUTPUT

WHIP
ADAPTER

Test Setup

CAUTION

DO NOT SHORT OUT WHIP
ANTENNA RECEPTACLE BY
INSERTING SCREWDRIVERS,

ETC. IN THE THREADED
ANTENNA MOUNTING

CONNECTOR. ARCING MAY
DAMAGE THE THREADS.

CAUTION

-

L

UNIT UNDER
TEST
AMPLIFIER/
COUPLER

BNC

WHIP

BATTERY

TO AVOID DAMAGE TO THE
BENCH TEST CABLE RADIO

PROTECTION CIRCUHTS, APPLY
POWER AS FOLLOWS:

1. CONNECT BENCH TEST

CABLE TO RADIO.

2. TURN ON POWER SUPPLY
AND CHECK QUTPUT LEVEL.

3. THEN CONNECT BENCH TEST [
CABLE TO POWER SUPPLY. 1 —I
+ —

LJ

BENCH TEST
CABLE

—Y

POWER
SUPPLY,
be
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AMPLIFIER/COUPLER TRQUBLESHGOTING PROCEDURE

The amptifier/coupler troubleshooting procsdure Is shown in the diagram

7UNIT UNDER )\
TEST AMPLIFIER/ |

%, COUPLER

COMNECT AMPLIFIER/COUPLER
TO TEST BED AT AND TEST

EQUIPMENT AS SHOWN ON
PAGE 5-8

SET |[MODE] 7O [vTR] amD
USB|

[Voruwe] 7o on

ANT SEL| TO BNC (MIDDLE
POSITION)

[FREQUENCY xHz | TO [15,664.5]

SET DC POWER SUPPLY
{7 AMP} TO +28.5 V. SET STEP
ATTENUFATOFI TO 2008

’

MOMENTARILY
PRESS PTT SWITCH
ON HANDSET

STEADY
TONE (S HEARD
IN HANDSET FOR.
A FEW
SECONDS

NO

BEEPING
FAULT TONE YES e
IS HEARD
SET | FREQUENCY KHz ] To
| 1. |ANTSEL | swiTcH
02,221.7 | NOT IN BNC
03,3543 POSITION
m—g— 2. REPLACE
555 ANTENNA TUNER
(08.889.8 3. REPLACE POWER
27,7718.7 AMPLIFIER
MOMENTARILY PRESS PTT
SWITCH ON HANDSET

5-6

below.

* STEADY
FTONE HEARD
IN HANDSET FOR

NO

A FEW
SECONDS

BEEPING

- ) YES
FAULT TONE

-, 1S HEARD

| NOC

¥

DISCONNECT HANDSET
FROM THE RT AND
CONNECT AUDIO INFPUT/
KEYING ADAPTER IN ITS

REFLACE
ANTEMNNA
TUNER

PLACE

CLOSE CW KEY ON
AUDIO INPUT/KEY | NG
ADAPTER

" WATT-
METER AEADS
1.25-3.1 MW
(12.5-31W
RADIO DUTPUT)

CISCONNECT AUDIO
INPUT/KEYING ADAPTER
FROM RT AND CONNECT
HANDSET IN ITS PLACE

'

CLOSE PTT AND
TALK INTO
HANDSET

SIDETONE
IS PRESENT IN
HANDSET

7 AMP
FUSE INTACT

~ES

REPLACE FUSE. {F FUSE
CONTINUES TO BLOW,
REPLACE POWER

AMPLIFIER
REPLACE
POWER
AMPLIFIER
REPLACE
POWER
AMPLIFIER

se7 [ FREQUENCY KHz | 10O

COMNMNECT WHIF ADAPTER TO

- RADIOQ., CONMNECT TWO

20-DB ATTENUATORS (40 DB
TOTAL) TO WHIP ADAPTER.
CONMECT OTHER END TO
WATTMETER

SET [ANTSEL| TO wHiP

é

DISCONMNECT HANDSET
FROM AT AND CONMECT
AUDIO INPUT/KEYING
ADAPTER IN ITS

PLACE. CLOSE CWKEY

< WATT- ™
METER AEADS
0.72 £0.25 MW

7.2 £2.5W
RADIO OUTPUT

DISCONNECT AUDIO

INPUT/KEYING ADAPTER RAEPLACE

FROM RT AND CONNECT POWER

MANDSET IN I'TS PLLACE AMPLIFIER
seT [ FREQUENCY KHz ] TO
00,000.0
PUSH PTT

BEEPING NO
TONE IS HEARD

TUAN [voLume oFF/mMax] REPLACE
TO . DISCONNECT ANTENNA
TEST GGUIPMENT TUNEA

TEST PASSED
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Section ill. AMPLIFIER/COUPLER DISASSEMBLY AND REASSEMBLY

Page Page

INEPOAUCHION evinnserierrnrsineranenemnnecsrntaeantoaesnsenrnanstasstossosnrasnesnynmsranssisass -7 Antsnna Mount Removal and Replacament ......c.oiiiiiiirnreniiiiinnan 5-12

Amplifier/Coupler Disassembly and Reassembly...........coocoiiiiiiiiimiin 5-7 BNC Connector A2J1 Removal and Replacement ........ocoeiviciiiiiniinninian 5-12

Power Amplifier A2A1 Removal and Replacement..........cociiiiiiiiioiiniiiionnees 5-8 Antenna Select Switch A281 Removal and Replacement..........oooiiiiiennnnnnn 5-13

Antenna Tuner A2A2 Removal and Replacement.....ccoicceeecmeiiciiiinniincienes 5-9 Ground A2F1 Removal and Replacement........cooeiiiiiiinniienii, 5-14

Ribbon Cable A2W1 Removal and Replacement.......ccoiveiiiiinniiiiinniniiinis 5-10 Latch Removal and Replacement......cooviviiiiiimiiiniiinisnin o 5-15
INTRODUCTION

Once a fault has been isolated, the disassembiy and reassembly procedures In this section should be used to
remove the faulty amplifier/coupler component. Component location diagrams are provided In this section
for easy reference. Refer to the tables in section | of this chapter for necessary tools and test equipment.

AMPLIFIER/COUPLER DISASSEMBLY AND REASSEMBLY

Procadures for disassembly and reassembly of the amplifier/coupler {A2) consist of removing and raplacing
the power amplifier A2A1, antenna tuner A2A2, ribbon cable A2W1, BNC connector A2J1, and antenna
select (ANT SEL) switch A281.

§-7
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POWER AMPLIFIER A2A1 REMOVAL AND REPLACEMENT, fig 5-4

INITIAL SETUP

Tools: Materigizs/Parts: Pergsonnel Reguired:

Tool Kit, Electronic Equipment None . 1
O-Ring Lubricant

WARNING

De-energlze equipment before removing or replacing the power ampilifier.

:: CAUTION

Use ESD precauiionary procedures when handling, removing, or
reptacing the power ampiifier.

£

RAEMOVAL

Place amplifier/coupler so cover assembly {8) is on top and front face reads upside down.
Remove cover assembly {8) by loosening 8 captive screws (7).

Disconnect rf cables (5} from power amplifier module assembly (9).

Loosen 4 captive (Phillips head) screws (6) that connect power amplifier modute assembiy {9) to

ampiifier/coupler housing {4).
Grasp wire handle on module and pull gently upward so module is removed.

o PP

REPLACEMENT

1. Align power ampiifier module (9) over amplifier/coupler housing (4} as shown.

2. Carefully plug module {9) Into housing so multipin connector (10} and jack fit properly.
3. Tighten 4 captive screws {6) on moduie (9).

4. Reconnect 2 rf cables (5) to module according to colorcode.

5. Lubricate O-ring in cover assembly (8). Replace cover assembly. Tighten 8 captive screws (7).

SEE

DETAIL A
(PAGE 5-11)

’/_VN

Figure 5-4. Power Amplifier A2A1 Removal and Replacement

HOLE FOR ITEM
LABEL TAGS

SEE

DETAIL B
{PAGE 5-11)

5-8
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POWER AMPLIFIER A2A1 REMOVAL AND REPLACEMENT, fig 5-4

INITIAL SETUP

Tools: Materials/Parts: Personnel Required:

Tool Kit, Electronic Equipment None . 1
O-Ring Lubricant

WARNING

De-energize equipment before removing or replacing the power ampilifier.

CAUTION

Use ESD precautionary procsdures when handling, removing, or
replacing the power amplifier.

£

REMOVAL

Place amplifier/coupler so cover assembly (8) is on top and front face reads upside down.
Remove cover assembly {8) by loosening 8 captive screws (7).

Disconnect rf cables (5} from power amplifier module assembly (9).

Loosen 4 captive (Phillips head) screws {6) that connect power amplifier module assembiy (9) to

ampiifier/coupler housing {4).
Grasp wire handle on module and pull gently upward so module is removed.

LU o A

REPLACEMENT

1. Align power ampitfier module (8) over amplifier/coupler housing (4} as shown.

2. Carefully plug module {9) into housing so multipin connector (10} and jack fit properly.
3. Tighten 4 captive screws {6) on moduie (9).

4. Reconnect 2 rf cables (5) to module according to colorcode.

5. Lubricate O-ring in cover assembly {8). Replace cover assembly. Tighten 8 captive screws (7).

Figure 5-4.

[&]

SEE

DETAIL A
(PAGE 5-11)

HOLE FOR ITEM
LABEL TAGS

SEE

DETAIL B
(PAGE B-11)

/~

Power Amplifier A2A1 Removal and Repiacement

5-8



ANTENNA TUNER A2A2 REMOVAL AND REPLACEMENT, fig 5-5

T™ 07748B-45/2, TM 11-5820-1046-40

INITIAL SETUP

Tools: Materials/parts: Personnel Regquired:

Tool Kit, Electronic Eguipment None 1
O-Ring Lubricant

WARNING

De-energize equipment bafore removing or replacing the antenna turner.

CAUTION

Use ESD precautionary procedures when handiing, removing, or
replacing the antenna funer.

REMOVAL

i. Place amplifier/coupier so cover assembly (1} is on top.

2. Remove cover assembly {1) by loosening 8 captive screws {2).

3. Disconnect rf cable {13) from antenna tuner module assembly {11).

4. Lloosen 4 captive screws (3} that connect module to ampilifier/coupler housing {4).
5. Grasp module and pull gently upward so moduie is removed.

REPLACEMENT

1. Align module {11) over amplifier/coupler housing {4) as shown.

2. Carefully plug module (11) into ampilifier/coupler housing (4) so multipin connector (12) and jack
fit properly.

3. Tighten 4 captive screws (3) on module.

4. Reconnect rf cable (13) according to colorcode.

§. Lubricate C-ring in cover assembly (1). Replace cover assembly. Tighten 8 captive screws {2).

SEE
DETAIL A
{PAGE 5~11}

Figure 5-5. Antenna Tuner AZA2 Removal and Replacement

HOLE FOR ITEM
LABEL TAGS

5-9
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RIBBON CABLE A2W1 REMOVAL AND REPLACEMENT (1 of 2), fig 5-6

INITIAL SETUP

Yools: Matarials/Parts: Personnal Reguired:

Too! Kit, Electronic Eguipment None 1

WARNING

De-energize equipmant before removing or replacing ribbon cable A2W1.

: caurion

Use ESD precautionary procedures when handling, removing, or
replacing ribbon cable A2W1.

REPLACEMENT

REMOVAL

pop

10.
1.

NOTE

£

Remove power amplifier and antenna tuner before attempting removal of
ribbon cable A2W1.

Locate connector receptacle {18) on side of amplifier/coupler housing (7).

Remove mounting screws of multipin connector {18) which are located on opposite side of
amplifier/coupler unit just below muliipin connector (26).

Remove screw and nut that mount terminal {25) to amplifier/coupler housing (7) adjacent to
muitipin connector (18).

Remove mounting screw (17} for multipin connector {26), which are located on opposite side of
amplified/coupler unit, just above multipin connector (18).

Place amplifier/coupler so battery connector {13) faces upward and remove 2 mounting screws
(14) with associated washers.

Remove screw and nut that mount terminal {25) to amplifier/coupler housing (7) at base of
multipin connector {20) adjacent to capacitors (13).

I GAUTION

Use extreme care when removing ribbon cables. Creasing or severe
bending wili damage ribbon cables internally.

Grasp ribbon cable support {23) and ribbon cable assembly {24) and slowly pull backward until
notched area of circuit card is separated from raised portion of amplifier/coupler housing. Lift
circuit card and ribbon cable assembly up and forward until connector receptacle (19) is
separated from amplifier/coupier housing (7).

Place amplifier/coupier housing {7) so muitipin connector (18) faces upward. Slowly lift up and
carefully pull back ribbon cable support {23) and ribbon cable assembly {24).

Grasp bottom of battery connector {13) and slowing pull ribbon cable assembly outward,
separating battery connector from ampiifier/coupler housing {7).

Unsolder ribbon cable assembiy from battery connector {13].

Grasp ribbon cable support {23) and ribbon cable assembly {24} and remove from ampli-
fier/coupler housing {7).

N

CAUTION

Use extreme care when replacing ribbon cables. Creasing or severe
banding will damags ribbon cables internally.

Place ribbon cable assembly {24} and ribbon cable support (23} in amplifier/coupler housing (7}
so bottom of ribbon cable extends through connector opening, located at bottom of ampli-
fler/coupler housing, allowing enough space to solder battery connector {13) onto ribbon cable
{24).

Solder battery connector {13) onto ribbon cable terminal {25) to amplitier/coupler housing {7) by
attaching mounting bracket with screw and nut.

Carefully push battery connector {13} into place. Attach connector screws {14) with associated
washers and tighten,

Grasp ribbon cable support {23) and ribbon cable assembly {24) and straddle amplitier/coupler
internal housing. At same time, work receptacle connector (19) into position.

Push ribbon cable support and ribbon cable assembly into position by carefully pushing circuit
card toward connector opening {19) and then pushing circuit board forward, ailowing notched
portion of circuit board {23} to fit into notched portion of amplifier/coupler housing (7).
Align connectors {26,18) on their appropriate mounting studs.

Attach connector {26,18) using 2 screws, 2 lockwashers, and 2 flat washers. Screws and washers
are attached from back side of connector. Attach terminal (27) adjacent to connector (27) using
mounting plate, screw, and flat washer.

Attach connector {19) using 2 screws (28), packing {29), and nuts {20).
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TM 07748B-45/2, TM 11-5820-1046-40

RIBBON CABLE A2W1 REMOVAL AND REPLACEMENT (2 of 2)

7 25
DETAIL B
&

13
|
15 ; 14
DETAIL A g/

Figure 5-6. Ribbon Cable AZW{ Removal and Replacement 5-11



T8 07748B-45/2, TM 11-5820-1046-40

ANTENNA MOUNT REMOVAL AND REPLACEMENT, fig 5-7

BNC CONNECTOR A2)1 REMOVAL AND REPLACEMENT, fig 5-7

INITIAL SETUP

Tools: Materials/Parts: Personne! Regquired:

Tool Kit, Electronic Equipment Nong 1

WARMNING

De-energize equipment before removing or replacing the antenna mount.

CAUTION

Use ESD precautionary procedures when handiing, removing, or
repiacing the antenna mount.

INITIAL SETUP

Tools: Materials/Parts: Personnel Regquired:

Tool Kit, Electronic Equipment None 1
Maintenance Kit, Printed Circuit

. CAUTION

Use ESD precautionary procedures when handling, removing, or
reptacing BNC connector A2J1.

REMOVAL i

s
a

90 p3

Remove ribbon cable support and ribbon cable assembly as in Ribbon Cable A2W1 Removal
(page 5-10).

Loosen and remove nut {12) at base of whip antenna mount.

Remove lockwasher (11), terminai lug {10) and lower antenna mount (9).

Grasp upper antenna mount (1), pull upward, separating upper antenna and preform packing {3}
from amplifier/coupler housing (7).

REMOVAL

Unsolder lead from terminal (not shown) of back side of BNC connector {4) adjacent to upper
antenna mount (1).

REPLACEMENT

pPNOORE P

inspect preform packing (3). Replace if worn or cracked. Lubricate preform packing.

Align upper antenna mount (1) and preform packing (3) with hexagon cutout on top of
amplifier/coupler housing.

Push upper antenna mount (1) through hex cutout.

Align lower antenna mount (9} with upper antenna mount ().

Push lower antenna mount {9) inio hex cutout.

Attach terminal lug (10).

Attach lockwasher (11).

Attach nut {(12) and tighten.

2. Loosen and remove nui and washer on bottom of BNC connectar {4).

3. Grasp BNC connector {4) from top and pull upward, separating connector and preform packing
{5) from amplifier/coupler housing {7).

REPLACEMENT

1. Inspect preform packing O-ring {5). Replace if worn or cracked. Lubricate preform packing.

2. Align BNC connector (4) and preform packing {5) with hcle adjacent to antenna mount.

3. Push BNC connector {4) and preform packing {5) into position with connector soldering terminal
extending downward. '

4. Screw on nut and washer and tighten.

5. Solder teflon wire from antenna sefect switch (8) to BNC connector terminat {4).
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ANTENNA SELECT SWITCH A251 REMOVAL AND REPLACEMENT, fig 5-7

Tod 077488-45/2, THM 11-5820-1048-40

INITIAL SETUP

Tools: Materials/Parts;

Tool Kit, Elsctronic Equipment None 1

WARNING

De-energize equipment before removing or replacing the antsnna sslect
swiich.

Use ESD precautionary procedures when handling, removing, or
replacing antenna select swiich A281.

-

REMOVAL

1. Working trom the back side of antenna select switch {8), label and unsolder terminals 1, 3, 4, 5,
and 8.

2. Asmove antenna select knob (2) by ioosening 2 allen screws on side of knob.

3. Remove nut and lockwasher from threaded portion of antenna select switch (8).

4. Carefully pull antenna select switch downward, separating and removing switch from
amplifier/coupler housing (7).

REPLACEMENT

4. Align antenna select switch (8) with appropriate hole in amplifier/coupter housing (7) and place
into position with switch shaft extending upward and with threaded portion of shaft visible.

2. Attach lockwasher and nut.

3. Solder terminal connections 1, 3, 4, 5, and 8 tocated at base of antenna select switch (8).

4. Place antenna select knob {2) on antenna select switch shaft {8) and align with appropriate

selection. Tighten 2 allen screws on side of knob.

DETAILSB

DETAIL A

Figure 5-7. Antenna Mount, BNC Connector A2J1, and Antenna Select Switch A2S81

Removal and Replacement

25

26

513



T™M 07748B-45/2, TM 11-8820-1048-40

GROUND A2E1 REMOVAL AND REPLACEMENT, fig 5-8

INITIAL SETUP

Tools: fMateriale/Parts: Personne! Required:

Tool Kit, Elactronic Equipment Mone 1

WARMING

De-energize squipment before removing or replacing ground AZE1.

CAUTION

Usa ESD precautionary procedures when handling, removing, or
replacing ground A2E1.

REMOVAL F

1. Working from back side of ground connector {2} adjacent to antenna select knob {1) loosen and
ramove nut and washer.

2. Grasp top of connector ground (2} and pull upward, removing ground from amplifier/coupler
housing {3).

REPLACEMENT

1. Align connector ground {2) and place in appropriate hole with threaded portion extending
downward.
2. Attach washer and nut to threaded portion of connector ground (2).

Figure 5-8.

DETAIL A g

Ground AZ2E1 and Latch Removal and Replacement
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LATCH REMOVAL AND REPLACEMENT, fig 5-8

T 07748B-45/2, TR 11-5820-1046-40

INITIAL SETUP

Tools: Materials/Parts: Personnel Required:

Tool Kit, Electronic Equipment None 1

REMOVAL

1. Remove latch {5) by loosening and removing 2 allen screws {8). Use same procedure for removing
bottom laich {4).

REPLACEMENT

1. Place amplifier/coupler housing so control knobs face upward.

2. Align latch (8} with raised portion of amplifier/coupler housing (3).
3. Insert 2 allen screws {8) and tighten.

# Use same procedures for replacing bottom latch {4).

5-15/(5-16 blank)
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MARINE CORPS ONLY
CHAPTER @
RT DEPOT MAINTENANCE

Section I. RT FAULT ISOLATION

Pags Page
GOMIBIAY .ee st iossssssnnoraasseasuniosnssesannsonnrassatocsrnnnsantannnsanssnsensbonsanaransna 6-1 Special Tools and Test EQUIPMENT ....coeit it eee 6-23
EFP Fault 1s0lation ....ccocoirioniiiaiaiinsircsnssnccssissssssssssnsassonaseraasancansancnrns 6-2 Performance Test Setup . .o it cer et e e 6-23
Special Tools and Test EQUIDMENT .....c.ooiioriiiciiciiiisnriisasnsssanrasanraannsaias 6-2 P OTIANICE TROE it iiiirereenarnreraeecaamrnaseneeerimneaastsanasnsonananssnsnsannanins 6-24
Parformance Test Setup...... HeeereettraatatiesteTarann conannatarreennTaantanennareatrrns 6-2 Synthesizer Fault 1S01aH0N .. .covii i 6-25
Pt OrIANCE TBBE . iviieriiiii e reiteissassasiaasssasnnravsnssmmsantannresnsntants 6-3 Special Tools and Test EQUIPMENT ..o iiriiiiii e e 6-25
Modulator/Demodulator Faull Isolabion ........ccvrviiienvmiiniiiiiie e 6-8 Performance Test Setup ...oovr e e 6-25
Spacial Tools and Test EQUIPMENT ... ..ceicriaiiiarccircrniercarsissteoniiisiiassonanns 6-8 PrTOrMANGCE T8 v 1vrrrerrerirecierantaaramrrarercanranmnranraraansasetanneaasasratnnnnnisss 6-28
Performance Test SetuD. ..ottt i i r s s e s e 6-9 AlgNment ProCeadUure ......cvoiiiiiiis i it et rese s raa s s na e neneas 6-30
R oy (F T T T = PP 6-10 Harmonic Filter Fault Isolation ... ..o s 6-31
Alignment Procedure ........ccoeevuiiiniiiiiiiin casesuresreveseasrecsraeate 6-17 Special Tools and Test Equipment ..., 6-31
First Frequency Converter Fauft Isolation .....coccviiiiiiiiiiaiciiion cieiiiinnannie i 6-19 Performance Test Setup...ccooiii ittt e e st e 6-31
Special Tools and Test EQUIPMENT ...ccviririciiciir e e 6-19 PErfOrMANCE TOST couuiuiieeninireeenrn e raaaerannrsanenncaeaacncnsstasansrasrtasaasnenss 6-32
Pertormance Test SetUD.....civcirveciiriaacririrrciercscc s ttnarare s erm e m e arass 6-19 AlIGNMENt ProcedUIe ouiuve it iirier i ie e s e e e 6-36
P OIMANGE TB8E L. iiiniiiiierreretresatasusramrrrearasreeaersssanannsaseasassasasinarnns 8-20 Power Supply Fault 1s0lation. ...cc.ouiiii i s e e 6-29
Second Frequency Converter Fault Isolation..co..ooovievviiiniieiiiiiiiccneae, 6-21 Special Tools and Test EqQuUIpmMent ......oooivriiiiiii i 6-39
Special Tools and Test EQUIDMENE ... i i sistiecaissnanstas 6-21 Performance Test SelUD . .ii it e et e 6-40
Performance Test SetUp......vcciiiiiiiiiiiiiienr e iiiioretnrssaceesereraeiaransanncnncees 6-21 PerformManCe Te8t ...t ie et et a e 6-41
PO OIMIANGE TSt o oiii it er ettt tararsacuassnrrasanssassasastsanneansannnarases 6-22 ARGNMENt ProCeaUre ....cove i crciiii i rae e sir st tse e ne s s s r e arasaee §-43
Third Frequency Converter Fault Isolation .......cc.ooeemiiiiiiiiiiiiiiiiiaaen. §-23
GENERAL

This section contains information required to enable the technician to locate malfunctions in the
components of the RT modules. Fault isolation procedures consist of special tools and test equipment,
performance test setup, performance test, and, in some cases, alignment procedure. Fault isolation
procedures are provided for the EFP, modulator/demodulator, harmonic filter, and power supply. The
procedure for the modulator/demodulator is further divided into fault isclation procedures for the first,
gsecond, and third frequency converters.

NOTE

All measuraments In the fault isolation and alignment procaedures are taken with
respect to chassis ground, unless otherwise specified.
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EFP FAULT ISCLATION

EFP:FAULT ISOLATION SPECIAL TOOLS AND TEST EQUIPMENT

[EFP FAULT ISOLATION PERFORMANCE TEST SETUP

Description Part Number
Tool Kit, Electronic TK-105/G
Bench Repalr Center Pace PRC-350C
Maintenance Kit, Printed Circuit MK-084/A
Radio Set, Test Bad AN/PRC-104

Digital Multimeter
(DVM, ohmmeter function)

FPower Supply DC
Oscilloscope

Spectrum Analyzer, Mainframe
Signal Generator, RF

6-2

&

Refer to page 7-6 for test equipment characteristics.

DIGITAL *
MULTIMETER
OV,
OHMMETER
EUNCTION) -

OSCILLOSCOPE

SPECTRUM
ANALYZER

CAUTION

TO AVOID DAMAGE TO THE
BENCH TEST CABLE RADIO
PROTECTION CIRCUITS, APPLY
POWER AS FOLLOWS:

1.

CONNECT BENCH TEST
CABLE TO RADIO.

TURN ON POWER SUPPLY
AND CHECK OUTPUT LEVEL.

THEN CONNECT BENCH TEST
CABLE TO POWER SUPPLY.

Figure 6-1.

TEST BED RADID
AN/PRC-104

BATTERY

T

DO NOT CONNECT
UNTIL AFTER
OHMMETER CHECK

™

BENCH
TEST
CABLE

S

1 ]

+ -—

POWER
SUPPLY,
oc

AF
SIGMAL
GENERATOR
RIBBON CABLE UNIT UNDER
f TEST
CONTROL
PAMNEL
10-PIN CABLE
| S—
AF CABLE
e
NOTES:

1. EQUIVALENT TEST EQUIPMENT MAY BE USED.

2. USE ONLY TEST EQUIPMENT THAT 15 PROPERLY
CALIBRATED. FAILURE TO BO SO MAY
PROVIDE ERRONEOUS OR MISLEADING
PERFORMANCE OF FAULT INDICATIONS.

3. ALL HIGHS AND LOWS ARE TTL VALUES.

EFP Fault isclation Performance Test Setup



EFP FAULT ISOLATION PERFORMANCE TEST (1 of 5)

UWIT UMNDER
TEST EFP

FEMOVE EFP FROM RADIO
BET AS O PAGE 4-132.
COMNECT EFP TO TEST
AADIO AS SHOWN ON

PAGE §-2. 0N EFP, REMOVE
8 CARD-MDUNTING SCREWS.
FLIP TOP CARD OVER
{STILL ATTACHED TO EFP
ASSEMBLY) . REMOVE 8
POSTS, USE EXTREME
CAUTION WHEN MAKING
MEASUREMENTS ON DIGITAL
(BOTTOM] CARD.

SET | VOLUME OFF/MAX | TO
MIDPOSITION, LEF THAND
frope | To|v mcv] ., ano

A1GHTHAND T0

l

NOTE LAST FRE-
QUENCY AND MODE
DATA DISPLAYED
ON FRONT PAREL

WAIT 3 SECONDS, TURN
| VOLUME OFF/MAX |

T0 . THEN BACK

TO MIDPOSITION

EFP
45T DISPLAYS
ALL SEGMENTS ONM,
THEN LAST FREQUENCY
AND MODE DATA ENTERED
PRIOA TO REMOVAL
OF POWER

PAGE 85

USE OSCILLOSCOPE
TO PISPLAY CLOCK
SIGMAL AT TEST
POINT ESO ON
CONTROL INTERFACE
(CI)

TURN
[VOLUME OFF/MAX] T

AND TURN OFF

POWER SUPPLY. WITH
OHMMETER, MEASURE
RESISTANCE BETWEEN
THE FOLLOWING POWER
AND GRAOUND PINS ON
CI:

€10
€27
E24

IMPEDANCE
BETWEEN EACH POMER
AND GROUND PIN IS5
LESS THAN 130
OHMS

TURN ON POWER SUPPLY
AND TURN
[ VOLUME OFF/MaX| TO

MIDPOSITION.
MONITOR EGS WITH
Dvu

YES

Th4 O7748B-45/2, Tid 11-5820-1046-40

CI ASSEMBLY
FauLT

CI ASSEMBLY
FAULT

CI
ASSEMBLY
FalT

MONITOR ESS8, £68,
AND EBB WITH
0SCILLOSCOPE
AFTER EACH PRESS
OF F4

MONITORED SHOW
CLOCK, BACKPL AME
CLOCK, AND SERIAL
DATA AFTER EACH

CI
ASSEMBLY
FALLT

DISPLAY
PANEL
FAULT

€-3



THM 07748B-45/2, TM 11-5820-1046-40

EFP FAULT ISOLATION PERFORMANCE TEST (2 of 5)

0 means low, 1 means high.

EFP DISPLAY FOR F5

EFP DISPLAY FOR F3

EFP DISPLAY FOR F{ AND F2

J1

2 20 22

31

SOk OO

o R Wi W o o W o N )

QOOOQoOQr ™0

EFP Display

F5

NG T DO MNMNODDO

J41

3B 25 26 28

Lol ol o B e B e B ol

=R - -E R o~ ==

oo r T OO0

DOoOO0O0OQOOT ™o

EFP Display

F3

~MNOTNONOD®EO

EFP DISPLAY FOR F§

EFP DISPLAY FOR F4

Ji
i 21

Lt sl i = Bl o B il o gl o ]
OCrrr OO0 =000
QOO r OO QC

[=N=Rol=Ro ol i odl ]

EFP Display
6

NS00

24

J1

Lt ol ol e B e B o Bl e )

OO0 000

OO =1 r oo

COoOO0Oo0OCOoOCrErm™O

EFP Display
F4

MM TIINOMNODNO

DATA/VOICE AND TX/RX MODE DISPLAY

J1

81

(== ol = o

OO0 ™ v

M1

vV RCV

VTR

D RCY
DTR

41

14 i6

o7

PR el el =

— e Ty (Y

T O T

Ji

oo () g g v

O T

18

— OO

== 2N ol = ]

0 v 7= = g =

EFP Display

F2

Fi

MNOmUOUOND

EFP Display

Lo~ N

EFP DISPLAY FOR Ft

F1

—NO

13

J1

01

17

Ll T e B s T e T e ]
Blormoorwrooo
OSSO0

OO0 CQOO—roO

EFP Display
F2

EFP DISPLAY FOR F2

—NOFTNONOSO




EFP FAULT ISOLATION PERFORMANCE TEST {3 of 5)

PAGE 6-3
PRESS

| FREQUENCY KMz |

Fi (LEFTHOST PUSH-
BUTTON) 3 TIMES

<" WOST
" S1GNIFICANT
~~ CHARACTER ON EFP ™\,
~"INCREMENTS BY ONE AFTER
€ACH PRESS AND SCROLLS

BACK TO OATGINAL
DIGIT AFTER 30

REPEAT PROCESS OF
PRESSING PUSH-
BUTTONS FOR F2
THRU FB AS FOR Fi,
8UT REPEAT A TOTAL
OF 40 TIMES FOR
EACH PUSHBUTTON

EACH
CHARACTER ON
EFP INCAREMENTS BY
ONE AFTER EACH PRESS
OF PUSHBUTTON AND SCROLLS
BACK TO ORIGINAL
DIGIT AFTER
10TH PRESS

PRESS AMD RELEASE

LEFTHAND
(1) . NOTE EFP
DISPLAY. REPEAT 5
TIMES

NO

MONITOR E61 AND

| EB7 WITH AN
OSCILLOSCOPE AFTER

EACH PRESS OF F1

DISPLAY
PANEL FAULT

CI ASSEMBLY
FAULLT

MONITOR WITH AN
DSCILLOSCOPE:
€61 ANG EB5 (F2)
EB1 AND EB3 (F3)
ESS AND EB7 (F4)
E59 AND EBS (FS5)
ES9 AND EB3 [FE)
AFTER EACH PRESS

DISPLAY
PANEL FALLT

TI ASSEMBLY
FaLT

EFP
‘ DISPLAY _
SCROLLS THROUGH

ncv|, {vral, [p Rev

[OTH]. anp BaCK TO

ORIGINAL
MODE

PRESS AND RELEASE
RIGHTHAND

{M3] . MOTE EFP
DISPLAY. REPEAT
3 TIMES

EFp
DISFLAY
ALTEANATES BETWEEN

[use ] ae
MODES

YES

REPEAT LAST STEP

] AND EB9 WITH AN
O0SCILLOSCOPE

_|AND MONITOR EB1 |

RAEPEAT LAST STER
AND MONITOR €84

AND EB9 WITH AN

OSCILLOSCORE

SET 2 LEFTMOST

| FREGUENCY KHz [

PUSHBUTTONS TO SETTINGS
SHOWN IN TABLE FOR F1
AND F2 ON PAGE 6-4

ANG MONITOR PINS 2,7,
14, 46,3, AND 5 OF .J4
WITH A OVM FOR EACH
SETTING

QUTPUTS
HONITORED CYCLE
THROUGH OUTPUTS LISTED
IN TABLE ON
PAGE 8-4 FOR
Fi AND F2

PAGE 6-8

Tt O7T748B-45/2, TM 11-5820-1046-40

OuTPUTS
OF E61 AND
EES TOGGLE .

C1 ASSEMBLY
FAULT

DISPLAY
PANEL
FAWT

QUTPUTS
OF E64 AND
EG9 TOGGLE

YES _ | ©1 assemBLY
"1 FAWLT

DISPLAY
PANEL
FAWLT

CI asseMBLY
FAULT




T 07748B-45/2, TM 11-5820-1046-40

EFP FAULT ISOLATION PERFORMANCE TEST (4 of 5)

PRESS LEFTMOST
| FREQUENCY KHz |

PUSHBUTTON (F1) 3 TIMES.
HONITOR PIMS 48, 4,7, 14,
18,3, AND 5 OF AlJ31 AND
E3S WITH A Dve AFTER
EACH PRESS OF Fi

o
QUTPUTS OF
7 PINS MONITORED
CYCLE THROUGH OQUTPUTS
LISTED IN TABLE FOR
Fi, ON PAGE 8-4
ES5 IS5
+25 8 v

REPEAT PROCESS OF
PRESSING PUSHBUTTONS
FOR F2 THAU FB AS FOR
F1, BUT REPEAT A TOTAL
OF 40 TIMES FOR EACH
PUSHBUTTON. MONITOR
¥ITH A DVM THE PINS
LISTED IN THE
APPROPAIATE TABLE ON
PAGE &-4 FOR EACH
PUSHBUTTON AFTER EACH
PRESS

CI ASSEmMBLY
FAULT

QUTPUTS OF
.~~~ PINS MONITORED
CYCLE THROUGH OUTPUTS
LISTED IN TAHLES ON
PAGE B-4 FOR EACH
PUSHBUTTON

CI ASSEMBLY
FAULY

i

PRESS AND RELEASE LEFT-
HAND PUSHBUTTON

(1) AND MONITOR

PINS 48 AND 51 OF a1l
WITH A DVM, REPEAT 3
MORE TIMES

QUTPUTS
OF PINS 46 AND
54 CORAESPOND TO
OUTPUTS 1IN TABLE
GN PAGE 6-4

Cl ASSEMBLY
FAULT

PRESS AND RELEASE RIGHT-

HAND PUSHBUTTON
(42) AND MONITOR PIN 45
OF A1J3 WITH A DVM,
REPEAT 3 MORE TIMES

QUTPUT
OF PIN 45 GOES

LOW FOR MODE
AND GOES MIGH FOR

MODE

PRESS AND
HOLD LIGHT

CI ASSEMBLY
FAULT

LCo
pIsSPLAY IS
BACKLIT AS LONG AS

LIGHT | 15
. PRESSED -

I

MONITOR €103
WITH DVM AND

PAESS (LIEHT
AT SAME TIME

PAGE 8-7

E103 15
GROUND

DISPLAY
PANEL
FALT

MONITOR €54
HWITH A DVM AND

SHITCH AT SAME
TIME

E54 1S
+28 18 v

DISPLAY
PANEL
FAUWLT

C1 ASSEMBLY
FAULT




EFP FAULT ISOLATION PERFORMANCE TEST (5 of 5)

PABE -8

MONITOR PIN 15
OF Ja1 WITH A DVM
AND PRESS

FREGUENCY KHz

SUCH THAT CHANGE
IN FREBUENCY IS
GREATER THAN

100 HZ

CI ASSEMBLY
FAULT

SIMILATE A SWITCH
CLOSURE TO GROUND
AT PIN E OF A3J4
AND MONITOR PIN 9
OF AfJ1 WITH pVM

ouTePuT
OF PIN 9

GOES LOW WHEN “S_ YES

TM 07748B-45/2, TM 11-5820-1046-40

y

SIMRLATE A SWITCH
CLOSURE TO SROUND
AT PIN C OF A3J1
AND MONITOR PIN B
OF AsJi WITH DVM

BuTeUT~
OF PIN 8
GOES LOW WHEN

[ 1umy
[voLume OFF/Max |

SWITCH IS CLOSED
AND HIGH WHEN
SWITCH 15
QPEN

CONNECT A SIGNAL
SOQURCE T0 PIN E
OF A3Jd1. THE
SIGNAL SOURCE
MUST BE A
SINEWAYE QUTPUT,
ADJUSTABLE FROM
800 HZ TO 14 KHZ
AND HAVE A SOURCE
IMPEDANCE OF

800 OHMS. OUTPUT
OF SIGNAL SOURCE
IS 3 v RMS, VARY
INPUT FROM 500 HZ
70 3 KHZ. MONITOR
£105 WITH
SPECTRUM ANALYZER

QUTPUT OF
E105 ATTENUATES
LESS THAN 2 DB WHEN
SIBNAL SOURCE IS VARIED
FAOM 500 HZ TO 3 KHZ AND MORE
THAN 3 DB WHEN SIGNAL

S0URCE IS
ADWSTED 1O
14 KHZ

AUDIO
FILTER
FAULT

Cl ASSEMBLY

CSHITCH 1S CLOSED AND D | 10 [OFF |. DIS~
HIGH WHEN SWITCH -~ CONNECT TEST
. IS OPENED
EGUIPHENT .
REPLAGE EFP

;

CONNECT A SIGNAL
SOURCE 7O PIN D TEST PASSED

OF A3J1. THE _

SIGNAL SOUACE
MUST BE A

SINEWAVE ADJUST-

ABLE FROM 500 HZ

TO 14 KHZ AND

HAVE A SOURCE

IMPEDANCE OF

8GO OHMS. OUTPUT
SOURCE 15 3 V AMS.
VARY INPUT FROM
500 HZ TO 3 KHZ.
MONITOR E95 WITH
SPECTRAUM ANALYZER

oUTPUT OF
£98 ATTENUATES
LESS THAN 2 DB WHEN
SIGNAL SOURCE IS VARIED
FROM 500 HZ TO 3 KHMZ AND MORE
THAN 3 DB WHEN SIGNAL

SOURCE IS
ADJUSTED TO
14 KHZ

€I ASSEMBLY
FALLT

AUDIO
FILTER
FAULT

8-7



EFP FAULY ISOLATION PERFORMANCE TEST (5 of 5)

PAGE B-8

MONITOR PIN 15
OF Ji WITH A DVM
AND PRESS

FREQUENCY KHz

SUCH THAT CHANGE
IN FREQUENCY 15
GREATER THAN

100 HZ

CI ASSEMBLY
FAULT

SIMULATE A SWITCH
CLOSURE 70 GROUND
AT PIN € OF A3J1
AND MONITOR PIN 8
OF AfJ1 WITH DvM

QUTPUT
OF PIN &

GOES LOW WHEN YES

TM 07748B-45/2, TM 11-5820-1046-40

SWITCH IS CLOSED
AND HIGH WHEN
SWITCH IS
(OPEN

CONNECT A SIGNAL
SOURCE TO FIN E
OF A3J1. THE
SIGNAL SOURCE
MUST BE A
SINEWAVE QUTPUT,
ADJUSTABLE FROM
500 HZ2 TO 14 KHZ
AND HAVE A SOURCE
IMPEDANCE OF

800 OHMS. OUTPUT
OF SIGNAL SOURCE
I5 3 vV AMS. VARY
INPUT FROM 500 HZ
70 3 KHZ. MONITOR
E105 WITH
SPECTAUM ANALYZER

QUTPUT OF
E405 ATTENUATES
LESS THAN 2 DB WHEN
SIGMAL SOURCE IS VARIED
FROM 500 HZ TO 3 KHZ AND MORE
THAN 3 DB WHEN SIGNAL

SOURCE I8
ADJUSTED TGO
14 KHZ

AUDIO
FILTER
FAULT

CI ASSEMBLY
FAULT

1

SIMULATE A SHITCH
CLOSURE TO GROUND
AT PIN C OF AdJi
AND MONITOR PIN B
OF AfJ1 WITH DV

QuT
OF PIN 8
GDES LDH WHEN

SWITCH 15 CLOSED AMD YES

HIGH WHEN SWITCH
IS OPENED

!

COMNECT A SIGNAL
SOURCE 70 PIN D
OF A3J1. THE
SIGNAL SOUARCE
MUST BE A
SINERAVE ADJUST-
ABLE FROM S00 HZ
TO 14 KHZ AND
HAVE A SOURCE
IMPEDANCE OF

B00 OHMS. QUTPUT
SOURCE IS 3 V RAMS.
VARY INPUT FROM
500 HZ TG 3 KHZ.
MONITOR E98 WITH
SPECTAUM ANALYZER

CUTPUT OF
EQE ATTENUATES
LESS THAN 2 DB WHEN
SIGNAL SOURCE IS5 VARIED
FRAOM 500 HZ TO 3 KHZ AND MORE
THAN 3 08 WHEN SIGNAL
SOURCE IS
ADJUSTED TO
14 KHI

Ay0IO
FILTER
FALLT

TUAN
[voLume OFF /uax |

0 . DIS~

COMNECT TEST
EQUIPHMENT .
REPLACE €FP

TEST PASSED

CI ASSEMBLY
FAULT

8-7
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MODULATOR/DEMODULATOR FAULT ISOLATIOM

The modulator/demodulator fault isolation procedure is divided into the following: special tools and test

equipment, performance test setup, and performance test.

Description

Part Number

MODULATOR/DEMODULATOR FAULT ISOLATION SPECIAL TOOLS AND TEST EQUIPMENT

Audio Osciilator

VTVM

Dummy Load (50 ohms)

Signal Generator, RF

Oscilloscopa, Storage

Digital Multimeter (DVM, ohmmeter function)

Description Part Number
Modulator/Demodulator Test Extender Cable
RF Coax Cable (3 each)
RF Extender Cable (3 each)
Audio Input/Keying Adapter .
Tool Kit, Electronic TK-105/G
Bench Repair Center Pace PRC-350C
Maintenance Kit, Printed Clrcuit MK-884/A
Radio Set, Test Bed AN/PRC-104

Attenuator, Step 10-db steps, 0.5 W, 50 ohms
Wattmeter

— Power Meter

-- Thermocouple Power Sensor
Spectrum Analyzaer

- High Resolution IF. Section

- RF Section

— Tracking Generator

— High Impedance Probe
Distortion Analyzer
Power Supply, Current Limited
Power Supply, DC

Attenuator, Coaxial 20 db, 30 W min, 30 ohms
(3 each)

150-Ohm Resistor
500-Ohm Resistor
2000-Ohm Resistor

NOTE

Refer to page 7-6 for test equipment characteristics.
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MODULATOR/DEMODULATOR FAULT ISOLATION PERFORMANCE TEST SETUP

MODULATOR/DEMODULATOR
41 TEST EXTENDER CABLE

UMIT UNDER TEST
MODULATOR/
DEMODULATOR

E (30 PINS)

AF EXTENDER CABLE

P1
r—
L=

Aldd

AF EXTEMNDER CABLE

A2

RF EXTENDER CABLE

Atles

Al143

.CAUTION
WA AT

TO AVOID DAMAGE TO THE
BENCH TEST CABLE RADI|O
PROTECTION CIRCUITS, APPLY
POWER AS FOLLOWS:

1, CONNECT BENCH TEST
CABLE TO RADIO.

2. TURN ON POWER SUPPLY
AND CHECK OUTPUT LEVEL.

3, THEN CONNECT BENCH TEST
CABLE TO POWER SUPPLY.

0.5 MV RMS MEASURED
TRANSEORMER WITH DVM (150 OHMS TEST BED RADIO
r=] (NOTE 8} 1 SHUNT TO GROUND} AN/PRC-104
! : BEFORE CONNECTION
1 i
' 1
{ ' _
! t— sTEP A
UDIO INPUT/
gg(‘?tl!?LATOH Br | atrenuaron KEYING H
"l Ll tosw ADAPTER
INPUT/
QUTPUT
NOTES:
1. EQUIVALENT TEST EQUIPMENT MAY BE USED.
2. USE ONLY TEST EQUIPMENT THAT IS PROPERLY
CALIBRATED. FAILURE TO DO S0 MAY PROVIDE
. ERRONEOQUS OR MISLEADING PERFORMANCE OR
VT FAULT INDICATIONS.
(WATT METER DUMMY
ALTERNATE} LOAD 3. If ADEQUATE WATTMETER 15 NOT AVAILABLE,
SUBSTITUTE VTVM TERMINATED WITH DUMMY
LOAD, P = E2/A WHERE R = 50 OHMS.
a. BEFORE USING SPECTRUM ANALYZER, RF
SECTION HP-8553B, PERF ORM PRELIMINARY CHECKS
CONTAINED IN THE HP-8553B OPERATING BATTERY
MANUAL.
5. NOT USED IN ALIGNMENT, L
6. IF “NO” PATHWAY 1S INDICATED ON FIRST
DECISION BLOCK. ISOLATE AUDIO OSCILLATOR
WITH TRANSFORMER (SUCH AS HP-1104A) AND
TRY AGAIN.
DIGITAL 7. ADJUST FOWER SUPPLY FOR +6 V DC
MULTIMETER AT MODULE SIDE OF 2K OHMS SENCH TEST CABLE
(DVM RESISTOR.
OHMMETER
FUNCTION)
N
| U |
+ —
POWER
SUPPLY, 2K OHMS  Lg v DISTORTION POWER
CURRENT + ]—MN—-———D ANALYZER SUPPLY
LIMITED {NOTE 5) ocC

AF
coax
CABLE

COAXIAL

Flgure 6-2. Modulator/Demodulator Fault Isolatlon Performance Test Setup

ATTENUATOR
{30 W MIN,
20 DB)

TM 077488-45/2, TM 11-5820-1046-40

[

OSCILLOSCOPE
{NOTE 5)

SPECTRUM
ANALYZER
[NOTE 5)

RF
SIGNAL
GEMERAATOR

AF
POWER
METER

6-2




ThE 0774BB-45/2, TM 11-5820-1048-40

MODULATOR/DEMODULATOR FAULT ISOLATION PERFORMANCE TEST {1 of 7) |

8-10

UNIT UNDER
TEST MODULATOR/
DEMODULATOR

i

REMOVE MODUL ATOR/DEMOD-
ULATOR FROM TEST RADIO.
CONNECT MODILE AS ON
PAGE 8-9. SET DC POWERA
SUPPLY (7 AMP) TD 25.5 V.
SET BTEP ATTEMUATOR TO
80 0B, SET AUDIO OSCILLA-
TOR TD 4 KHZ: ADJUST
LEVEL TD 0.8 Mv AMS
MEASURED AT QUTPUT EnD
OF STEP ATTENUATDAR WITH
A DVH {THE DVM SHOULD
HAVE 150 OHMS SHUNTED 10O
SROUND TO SIMULATE RADIC
INPUT IMPEDANCE) . CON-
MECT STEP ATTEMUATOR TO
AUDID INPUT/KEYING
ADAPTER, COMNNECT POMER
METER TO COAXIAL
ATTENUATOR.

SET [ANT SEL] TO [S0_0RWS]
(BYPASS),
10 . RIGHTHAND
T0 . LEFTHAND
TO[VIR]. anD
[VOCUME OFF /MAX) TO

[MAX] . cLose PTT

MONITOR PIN 10

OPEN PTT ANO
CLOSE CW KEY DN
KEYING ADAPTER

PAGE 8-11

B OF A2 WITH DVM,
CLOSE PTT

%

MONITOR 3, 85

' B3
EMITTER IS

WITH DVM 8.0 305 v REPLACE 03
AUDID HYBATD
A4 FALLT
YES a5
YE EMITTER IS
AEPLACE G5 AR R REPLACE @3
MONITOR TP4 TP4 15 HO REPLACE 7
HITH VTVM 0.8 Mv AMS OR C&
YES
]
MONITOR TP43
WITH OVM

TP13 18
B0 110 MV
RMS

REFER TO ALIGN-
MENT OF PR3 (CW)
OR R10 (VOICE);
OR AUDIO HYBRID
HY: FAULT

MONITOR PIN 28

PIn 26
i5 AT
+12.5% ¥0.5 Vv

THIRD FAEQUENCY
CONVERTER A3
FALET

HONITOR PIN 27
OF A2 WITH DVM

PIN 27
I8 AT
+6.5 0.5 v

SWITCH @7
FAULT

MONITOR TP17,
TP15, TP14 WITH
SPECTAUM
ANALYZER

TP17 IS
~20 T0 -33 DAM
AT 5 MHZ

THIRD FREGUENCY
CONVERTER A3
FAULT

. P15
IS 2 TQ 7 DBM
LESS THAN TP37
AT § MHZ

AEPLACE FL2

PAGE G6-11

OF A3 HITH DVM




MODULATOR/DEMODULATOR FAULT ISOLATION PERFORMANCE TEST (2 of 7)

PAGE 8-10

MONITOR TP
W
TPIS AT - TTH Dvm
J5 MHZ,
YES
HONITDA TP7
HITH SPECTRUM ™8 15 NO
ANALYZER 2T SV
' YES
REFER TO
ALIGNMENT FOR
R10; OR AUDID
HYBRID HY1
FAULT
SECOND
. FREGUENCY

CONVERTER A2
FAULT

TP7 18
2 70 7 DBM
MIN LOWER THAN
TP1s AT
75 MHZ

REPLACE
FL1

FIRST FREQUENCY
CONVERTER A1
FALT

PABE 8-10

COMNECT 3PEC-
TRUM ANALYZER
IN PLACE OF
WATTMETER.
CLOSE CW KEY OM
KEYING ADAPTER
AND NDTE POWER
LEVEL, DN SPEC-~
TEUM ANALYZER.
OPEN CH KEY.
INJECT 48 V DC
AT P4 PIN 11
WITH POWER
SUPPLY CURRAENT
LIMITED TO 2 MA.
CLOSE CW KEY

DISPLAY
OF SPECTRUM
ANALYZER DROPS
MINIMUM OF -34 0B
ON INJEC-
TION

CONNECT 05CIL-~
LOSCOPE IN PLACE
OF SPECTRUM
ANALYZER. USE
STORAGE MDDE.
INJECT AND
REMOVE +6 V AT
PIN 41 OF P1.
TRIGGER SCOPE ON
BEMOVAL OF 6 Y.
CLOSE CW KEY

MONITOR TPQ
WITH OVM. CON-
TINUE INJECTION

\

SECOND
FREQUENCY
CONVERTER A2
FAULT

REFER TO
ALIGNMENT FOR
R10 OR AUDIO
HYBRID A4 FAULT

BF
POYER
RESTORES T0 20X
T LEVEL 750 1100 MSEC
AFTER 8 V

REMOVAL -

YES

REDUCE THE +8 V
ON THE INJECTION
PROBE 7O & V.
APPLY PROBE TO
Ji PIN 11.
CLOSE CW KEY.
GRADUALLY IN-
CAEASE INJECTED
VOLTAGE UNTIL
LEVEL AT 0OSCIL-
LOSCOPE BEGINS
TO DROP

PROBE
VOLTAGE IS

. NO

* 7 SCOPE. REPEAT

MONITOR TPH
Wi 4 O98CIL~

ANJECTION
PROCEDURE

VOLTAGE

AT TPS CHANGES
FROM +5.25 TO
+2.25 ¥0.5 VvV IN
800 %400 MSEC

YES

REFER T(Q
ALIGNMENT FOR
R9; OR AUDIO
HYBRID HY1 FAULT

0.25 TO
0.5 v

CONNECT SPECTAUM
ANALYZER TO
COAXIAL ATTENU-
ATOR. ADJUST
CONTROLS AS IN
FIG. B,

PAGE 6-45,TD
DISPLAY BOTH
SIDEBANDS. CLOSE
CW KEY

PAGE &-12

5

MONITOR TPS
WITH AN
0SCILLOSCOPE

P9
1S APPROX
+2.3 ¥

YES

TM 077488-45/2, T 11-5820-1046-40

REFER TO ALIGM- SECOND

MENT FOR RS6; OR FREBUENCY
AUDID HYBRIOD A4 CONVERTEA A2
FAULT FAULT

&-11




Th 07748B-45/2, TM 11-5820-1046-40

MODULATOR/DEMODULATOR FAULT ISOLATION PERFORMANCE TEST {3 of 7)

PAGE B-11

OPEN CW KEY,
ADJUST CONTROLS
AS IN FIG. A,
PAGE B-15,
CLOSE CW KEY

COMMECT RF SIGNAL GENERATOR
(48.004 MHZ, ~BA DBM; ~108 AT
RADIO) TO COAXIAL ATTENUATOR.
CONNECT DVM (TERMINATED WITH
500 OHMS) TO AUDIO INPUT/
KEYING ADAPTER [ACY FUNCTION
POSITION) IN PLACE OF ATTEN-

PAGE §-13

UATORS AND AUDIO OSCILLATOR.

SET AIGHTHAND [ MODE | TO [Use
AND LEFTHAND [MODE] TO

[v'Rcv] seT |voLUME OFF/MaX |
CONTROL FOR 2.0 V AMS.

812

SCAN FREGUENCY
ON AF SIGNAL
BGENERATOR ABOVE
AND BELOW
418.004 MHZ UNTIL
READING ON DVM
DAORS -3 DB

QUTSIDE OF
16, 000.5 KHZ AND
18, 003 KHZ

ADJUST RF SIGNAL
GENERATOR TO
16.0041 KHZ,

%52 DBM. DISCON-
NECT DVM. CON-
NECT OSCILLO-
SCOPE IN ITS
PLACE. USE
STORAGE MODE.
NOTE LEVEL ON
OSCILLOSCOPE .
MOMENTARILY RE-
DUCE LEVEL OF RF
SIGNAL GENERATOR
T0 -92 0B, USE
TEST SETUP DN
PAGE 6-13

LEVEL
AT 0SCILLO-
SCOPE DECREASES
FOR 1 %0.3 SEC
AND RETURNS TO
ORIGINAL
LEVEL

YES

INCREASE AF

| SIGMAL GENERATOR
170 +20 08B0 DB
AT RADIO}

¥

MONITOR TP7, TP1Q
TPS, TP17 WITH
SPECTRUM
ANALYZER

1

ADJUST GENERATOR
DUTPUT FROM
¢ DB TO -10 DB

TP7 18
g 0BM MAX
BELOW TPS AT
75 MHZ

REPLACE FL2

TPt IS
7 DBH MAX
BELOHW TP5 AT
75 MHZ

TEMPORARILY
REDUCE SIGNAL
GENERATOR DUTPUT

REFERENCE
LEVEL FOR
INPUT ONLY

FIAST FREGUENCY

= CONVERTER Al

FAULT

REPLACE FL1

UNTIL TPi1 IS
ABOUT -100 DBM,
MONTTOR TP15

SET LEFTHAND

[Hooe] 1o [ora]

RETURN SIGNAL
GENERATOR LEVEL
TG -52 DB. MOMEN-
TARILY REDUCE
LEVEL QF AF SIG-
NAL BENERATOR 10
=82 DB. USE TEST
SETUP ON PAGE
8-13, MONITOR TP48
WITH OSCILLOSCOPE
IN STORAGE MOOE,
SLOW SWEEP

PAGE B-14

MONITOR TPiB
WITH 0SCILLO-
SCOPE. SHIFT AF
SIBNAL GENERA-
TOA LEVEL

FAOM -52 TO -92
TO ~52

GCHANGES FROM ABOUT

VOLTAGE
AT TP18

+2.9 TO 0 v AND
RETURNS TOQ
ORIGINAL

LEVEL g

REFER TO
ALIGNMENT OF RID

THIRD FREGUENCY
CONVEATER A3
FALLT

TP5 15
MIN 20 DBM
HIGHER THAM
TP11 AT
5 MHZ

INCREASE SIGMAL
GERERATOR BACK
TO ~-10 DB AND
MONITOR TP4B,
TP18 WITH DVM

TP4i7 1S5
T 0BM MAX
BELOY TR15
AT 5 MHZ

MONITOR PIN 21
A3 WITH OVM.
REDUCE AF SIGNAL
GENERATOR TO
~140 DBM

VOLTAGE
AT PIN 21
CHANGES FROM
55 110 MV RMS
(78.2 £14.3 MV P-P)TO
ABOUT 6 MV
AMS (8.5 MV
p-)

MONITOA TP3 WITH
VTvVM. SET

[VOLUME OFF /MAX |

CONTRCL FOR 1.0 V
RMS MIN

REPLACE C8

PAGE B-14

REPLACE FL2

THIRD
FREQUENCY
CONVERTER A3
FAWLT

AUDIO HYBRID
HY3 FAULT




MODULATOR/DEMODULATOR FAULT ISOLATION PERFORMANGE TEST (4 of 7)

&-12

USE SPECTAUM
ANALYZER AND
HIGH IMPEDANCE
PROBE TO CHECK
THE FOLLOWING

ADUST SPECTRUM

APPEARS AS
INFIS. C

| PAGE &-18.

FIAST FREGUENCY
CONVERTER A1
FAULT

ADJUST SPECTRUM
ANALYZER

CONTROLS AS IN
F16. B,

PAGE B8-18.
PROBE TP114

IN FIG. D

7 SIENAL S
" APPEARS A5 Ty
~.. IN FIG. £

ADUST SPECTRLM
ANBLYZER
CONTROLS AS IN
FIG. F.

PROBE TP17

SIGNAL
APPEARS AS
IN FIG. F

YES

THIRD FREQUENCY
CONVERTER A3
FAULT

FILTER FL1
FALT

ADJUST SPECTRUM
ANALYZER
CONTROLS AS IM
FIG. E,

PAGE 8-18,
PROBE TP15

SECOND FREBGUENCY

ey COMVERTER A2

FAULT

FILTER FL2
FAULT

SIGNAL
GENERATOR

~52 DB

T 077488-45/2, TM 11-5820-1046-40

oA

ONE 40 DB

ATTENUATOR

VAN

v

20 08
ATTENUATOR

—

20 DB =52 DB
ATTENUATOR

MIXER

SCOPE
TRIGGER

2700

8V DL

&-13



TM 07748B-45/2, TM 11-5820-1048-40

MODULATOR/DEMODULATOR FAULT ISOLATION PERFORMANCE TEST (5 of 7)

PAGE 8-42

REPLACE Ci8

COMNECT AF SIGNAL
GENERATOR TD COAX
ATTEN. SET LEFT-

HanD [wooe ] To

[VIR]. anausT AF

GENERATOR TO

~82 DEM (-102 DBM AT
RADID SET) . MONITOA
VOLTAGE AT TPi8
WITH DvM. PERFORM
STERP 4 OF RECEJVE
LEVEL ALIGRMENT

PROCEDURE (PABE 8-17)

REFER TO ALIGN-
MENT OF A11; OR
AUDTO0 HYBRID
HY1, C168 FAULT

PAGE B-12

TP18 IS AT
+4 0.5 Vv

THIRD FREGUENCY

= CONVERTER A3

FALLT

YES

REPFLACE @82

SECOND
FREGUENCY
CONVERTER A2
FAULT

6-14

DRCP
BELOW RECORDED
READING 1S
LESS THaN
1.3 v

€18 AuDI0
HYBRID a4
Fau T

REMOVE SIGNAL
BENERATOR.
CLOSE CH KEY.
GROUND PIN 10 OF
Pi

P18 IS
APPRDX.
+2.0 v OC

REFER TO
ALJGNMENT
OF R37

COMNECT OSCILLD-
SCOPE TO AUDID
INPUT /KEYING
ADAPTER [RCY FUNG-
TION POSITION) .
ADJUST RF GENERA-
TOA T0 -32 DBM
(-52 DBM AT RADIO
SET) . ADJUST

[ VOLUME OFF/MAX |

FOR 2.4 V PEAK TO
PEAX AT 0OSCILLO-
SCOPE. DISCONNECT
OSCILLOSCOPE AND
CONNECT DISTORTION
ANALYZER IN ITS
PLACE

LESS
THAN S%
DISTORTION OF
1 KHZ SINE-
HAVE

AUDIO HYBRID
HY4 FAULT

CISCONNECT DIS-
TOATION
ANALYZER AND
CONNECT DvM,
RECORD LEVEL AT
DVM. ADJUST RF
SIGNAL GENERA-
TOR 70 -82 DBM
(-102 DBM AT
RADID SET)

[

DVM AEADS
500 150 Mv
AMS

REFER TQ
ALIGNMENT FOR
Ai4; OR AUDIO
HYBRID HY4
FauLT

UNGROUND PIN 1Q.
COMNECT AUDIO
CONNECTOR TO
0SCILLOSCOPE .
CLOSE THEN OPEN
CW KEY AND
MEASURE TIME FOR
RECETVE LEVEL
TG RESTORE. USE
SLOW SWEEP

RESTORE TIME
1 0.1 SEC

AUDIO HYBRID
HY4 FAULT

RESTORE +28.5 V.
CLOSE CH KEY.
GACUND PIN 10
OF Pi

SIDETONE

WO

el ALIGNMENT FOR

LOH VOLTAGE
FALLT. REFER TO

Aig, DR AUDIO
HYBRID WY1 FalAT

EVIDENT

OPEN CH KEY.
SET

 FREGUENCY KHz

0 .Qibbﬁéd“

BEEPING

NO

FALRLT TONE
EVIDENT

AUDIO HYBAID
HY4 FAlLTY

CONNECT HANDSET
IN PLACE OF
0SCILLOSCOPE
AND CABLE.
CLOSE PTT ON
KEYING ADAPTER.
REDUCE VOLTAGE
AT DC POWER
SUPPLY UNTIL A
CLICKING SOUND
IS EVIDENT.
RESTORE 428.5 Vv

MONITODR PIN 3 OF P1
WITH OSCILLOSCOPE. SET

[ FREQUENCY KHz |T0 [18000.0].

SWITCH LEFTHAND 10

IV RCVl To | VTR | BACK AND FORTH

80 T0
400 MSEC
NEGATIVE GOING
PULSES PRESENT
(+28 TO
oV

@1 DR AUDIO
HYBRID HY1
FaULT

VES

TURN [VOLUME OFF/MAX]

TO[OFF] . DISCONNECT
TEST EGUIPMENT.
REPLACE MODULATOR/
DEMODULATOR

!

TEST PASSED



MODULATOR/DEMODULATOR FAULT ISOLATION PERFORMANCE TEST (8 of 7)

RESCLUTION BANDHIOTH

SCAN WIDTH
INPUT ATTEN.

AANGE

vIDEQ FILTER

10 DB LOG

LOG REF

SCaN MDOE
LINEAR SENSITIVITY
SCAN TRIGGER
CENTER FREQUENCY
SCAN TIME
STORAGE
INTENSITY
PERSISTENCE

100 KHZ
10 HHZI PER CM

40 08
PER DIVISION
100 HZ

+40
SINGLE
AS PEG'D
AUTO

AS REG'D
1 SECOND
STANDARD
AS REG'D
MAXTMUM

16 MHZ

-0 N8

-10

A 0

850
MHZ

100

FIGUAE A. HARMONIC CHARACTERISTICS OF THE MODULATOR/DEMODULATOR AT 16 MHZ

AESOLUTION BANDWIDTH 0.1 KHZ

SCAN WIDTH
INPUT ATTEN.
SCAN TIME

RANGE

10 DB LOG

LOG REF

SCAN MODE
CENTER FREGUENCY
VIDEO FILTER
SCAN TRIGGER

LINEAR SENSITIVITY

STORAGE
INTENSITY
PERSISTENCE

1 KHZ/DIV.
40 DB

2 SECONDS
PEA DIVISION

+10
SINGLE
18,001
10 HZ
AUTO

AS REQ'D
STANDARD
AS REG'D
MAX IMUM

LS8
15.989

uss
16.004

-0 0B

-10

-20

15, 897

18, 000

KHZ

a1

FIGUAE B. Bi-16 MHZ UPPEA SIDEBAND. CENTER FREGUENCY 46.004 B2 -~ 135,999 MHZ LOWER SIDEBAND

MOTE: UNLESS OTHERWISE SPECIFIED

ALL VOLTAGE MEASUREMENTS
TAKEN WITH RESPECY TO

CHASSIS GROUND.

TR O77488B-45/2, TM 11-5820-1046-40
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TM 07748B8-45/2, TM 11-5820-1046-40

MODULATOR/DEMODULATOR FAULT ISOLATION PERFORMANCE TEST (7 of 7

RESOLUTION BANDWIDTH
SCAN WIDTH

INPUT ATTEN.

SCAN TIHE

RANGE

VIGEG FILTER

10 08 LOG

L0G REF

SCAN MODE

CENTER FREGUENGY
LINEAR SENSITIVITY
SCAN TRIGGEA
STORAGE

INTENSITY
PERSISTENCE

RESOLUTION PANDWIDTH
SCAN WIDTH

InNPUT ATTEN.

SCAN TIKE

RANGE

VIDED FILTER

10 D8 LDG

LOG REF

SCAN MODE

CENTER FREQUENCY
LINEAR SENSITIVITY
SCAN TRIGBER
STORAGE

INTENSITY
PEASISTENCE

616

100 HZ

30 KMZ

40 0B

3.0 SEC

PER DIVISION
3 KHZ

+10

SINGLE |
74.88806 MHZ
AS REQ'D
AUTO
STANDARD

AS REG'D
HAX T

100 HZ

10 KHZ

10 D8

3.0 SEC

PER DIVISION
3 KHZ

+10

SINGLE
74.88806 MHZ
AS REG'D
AUTO
STANDARD

AS REQ'D
HAXTMUM

MARAKER 400M

74 .899073
-26| 1@ 9Bm

Mz

-t

Yy

P

LT e

FIGURE C

MARKEHR 4L00M

~22i 36 dBm

74.98984 MHA

—

e

Paam S
——rmsan, baasmaaf

Sttt

s

FIGURE D

RESOLUTION BasWIDTH
SCAN HIDTH

INPUT ATTEN,

SCAN TIME

PANGE

VIDEQ FILTER

10 0B LOG

LOG REF

SCAN MODE

CENTER FREGUEMCY
LINEAR SENSITIVITY
SCaN TRIGGER

_ STORAGE

INTENSTITY
PERSISTENCE

RESCLUTION BAMOWIDTH
SCAN ®IDTH

INPUT ATTEN,

SCAN TIME

RANGE

VIDED FILTER

10 02 L0G

LOG REF

SCAN MDDE

CENTER FREQUENCY
LINCAR SENSITIVITY
SCAN TRIGGER
STORAGE

INTENSITY
PERSISTENCE

100 KHI

10 KHZ

10 08

3.0 SEC

PERA DIVISION
3 KHZ

+30

SIMNGLE
4,80902 w2
AS REG'D
AUTD
STANDARD
AS REG'D
HAXTHUM

100 HZ

10 KHZ

10 DB

3.0 SEC

PER DIVISION
3 KHZ

+10

SINGLE
4.939802 wWH2
AS AEQR'D
AUTC
STANDARD
A5 REG'D
MAXTMUM

MAR&EH 4 00M

4.999602 i MHZ
-43] @9 dBm

M
e
N S, S

FIGURE E

4.99971
-39] ag

MARKER igom

MHz
Bm

T

Ty

¥ A

FIGURE F



TR 077488-45/2, TM 11-5820-1046-40

MODULATOR/DEMODULATGR FAULT ISOLATION ALIGNMENT PROCEDURE (1 of 2)

The alignment procedure is to be used in elther of these shuations: (1) the pericrmance test calls a TRANSMIT QUTPUT LEVEL ALIGNMENT, R3, R6, R10, AND R14
potentiometer out of adjusiment, or (2) one of the following is replaced:
' 1. Adjust ALC offset, 8, on modulator/demodulator for maximum ccw. Connect a 0-8 V dc source to the

1. First fraquency converter, ATA1A1. test box ALC terminals and adjust to 0.0 :0.05 V dc.
2. Second frequency converier, ATATA2. 2. Adjust R10 to obtain 80 mV rms at TP13. If output power is within 1 db of 28 dbm, readjust R10 until the
3. Third frequency converter, ATATAS, output power is 28.0 £0.25 dbm. if output power is not within 1 dbm of 28 dbm, adjust the fixed pad,
4, Audio control hybrid, HY1. R20, R21, and R22, to the nearest value that produces 28.0 +1.0 dbm with 80 mV rms of drive at TP13.
' The fixed pad values are given in the table on page 6-18. Once the fixed pad Is adjusted, adjust R10
The procedure consisis of special tools and test equipment, alignment setup, preliminary setup, and until the output power is 28.0 £0.25 dbm and verify that the drive level at TP13 is 80 110 mV rms.
alignment procedures. 3. Apply a 1-kHz, O-dbm input to modem tone test point J5-8. Place voice-operated gain adjustment
davice (vogad) bypass switch in bypass position (grounding J5-1). Adjust R32 to obtain 28.0 +0.2 dbm
SPECIAL TOOLS AND TEST EQUIPMENT at the modulator/demodulator output (J3).
4, Remove audio input to test box and open the PTT swiich.
The special tools and test equipment required for the alignment procedure are the same as those listed in the 5. Adjust cw level, R3, to obtain 28.0 dbm with tolerance 0.2 dbm output from the moduia-
tabla on page 6-5. tor/demodulator.

8. Adjust sidetone, R14, to obtain 500 x10 mV rms, 1-kHz output.
ALIGNMENT SETUP

ALC RELEASE TIME ALIGNMENT, R9
The alignment setup is the same as the setup shown on page 6-9.

¢ §. Connect a 0-6 V dc source to the test box ALC input terminals, and adjust to 0.8 +0.01 V dc.

PRELIMINARY SETUP 2. Adjust ALC adjust, RS, to obtain an output power of +22.0 dbm +0.25 db.
3. Increase ALC voitage to 6 V dc. Ground ALC input voltage and adjust R for a release time constant of
1. Remove the modulator/demodulator from the RT and connect the module as on page 6-8. 750 £100 msec,
2. Set rf signal generator at J2 to 104.999 MHz, +3 dbm with tolerance +2, -1 dbm. 4, Open cw key, TX enable, and sidetone swhches.
3. Use the following inputs for J1 and J4:
J1: 70 MHz, =4 dbm +1 dbm ' RECEIVE LEVEL ALIGNMENT
J4: 5 MHz, 0 dbm +1, -2 dbm
4. Adjust audio generator and attenuator to obtain 0.6 mV rms, 1-kHz signal at the outpui of the 1. Set lefthand MODE pushbutton to ¥ RCV and righthand MODE pushbution to USB. -
attenuator. S 2. Adijust input generator for 16.001 MHz, -103 dbm input to J3 of the modulator/demodulator.
. Shunt across 150-ohm resistor to' ground and connect to audio input keying adapter as shown on 3. Use the foliowing inputs for J1, J2, and J4.
page 6-9. J1: 70 MHz, -4 dbm +1 dbm
8. Select VTR and PTT test box swiiches. J2: 91 MHz, +3 dbm +2, -1 dbm

J4: 5 MHz, 0 dbm +1, -2 dbm
4. Adijust receive lavel control, R37, to obtain 2.0 +0.1 V dc AGC voitage at TP18 with the case of the
sacond converter AGC FET (Q3) shorted to ground.
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MODULATOR/DEMODULATOR FAULT ISOLATION ALIGNMENT PROCEDURE (2 of 2]

DATA MODE AUDIO OUTPUT ALIGNMENT, R11

i.
2
3.

Set lefthand BMODE pushbution to D RCY,
Adjust the Input at J3 to -82 dbm.
Adjust data adjust, R11, to obtaln 0.78 10.04 V rms audio output Into a 500-ohm load.

LOW VOLTAGE ALARM ALIGNMENT, R1S

. Close TX enable (TX EN) and PTT fest box switches.

TEEN — +#28 V
Pﬂ s AFGASTIE

Fault — ground

Reduce the 26.0 V dc Input voitage to 19.0 V dc.

Adjust low voltage threshold adjust, R19, to the point where an audible clicking sound Is heard In the
handsat.

Open TX enable and PTT.

DISCONNECT THE TEST EQUIPMENT

SELECTED RESISTORS FOR MODULATOR/DEMODULATOR R20, R21, AND R22

Transmit fixed 50-ohm pad adjustment. Refer to modulator/demodulator A1A1 alignment. (Before replacing

R20,

R21, and R22, examine these resistors on the modulator/demodulator and record individual values for

referances.)

6-18

Pad Resistor Values (Ohms)
Attenuation _

{dib} R20 R21 R22
3 300 18 300
4 220 24 220
5 180 a0 180
8 1590 36 150
7 130 43 130
8 110 51 110
2 110 62 110

i0 91 68 o1
11 a1 82 91
12 82 91 82
13 82 L 110 82
Ohms Military No.

18 RLROSC18ROGM

24 RLR05C24R0OGM

30 RLROSC30ROGM

36 RLROSC36R0GM

43 RLROSC43R0OGM

51 RLROSC51ROGM

62 RILR0OSC62ROGM

€8 RLRO5C68ROGM

82 RLROSCB2ROGM

91 RLROSC91ROGM

110 RLROSC1100GM

130 RLRO5C1300GM

150 RLROSC1500GM

180 RLR0OS5C1800GM

220 RLRO5C2200GM

300 RLRO5C3000GM




FIRST FREQUENCY CONVERTER FAULT ISOLATION

The first frequency converter fault isolation procedure is divided into the following: special tools and test
squipment, performance test setup, and performance test.

FIRST FREQUENCY CONVERTER FAULT ISOLATION SPECIAL TOOLS AND TEST EQUIPMENT

Deascription Part Number
RF Coax Cable (2 each)
BF Extender Cable {3 each)
Audio Input/Keying Adapter
Modulator/Demodulator Test Extender Cable
Frequency Converter Test Bed
Tool Kit, Electronic TK-105/G
Bench Repair Center Pace PRC-350C
Maintenance Kit, Printed Circult MK-984/A
Radlo Set, Test Bad AN/PRC-104

Signal Generator, RF
Digitai Multimeter (DVM, ohmmeter function)
Spactrum Analyzer
— High Resolution IF. Section
— RF Section
— Tracking Generator
— High Impedance Probe
Powser Supply, DC

Attenuator, Coaxiai 20 db, 30 W min, 50 ohms

Narda 765-20

NOTE

Refer to page 7-6 for test equipment characteristics.

TM 07748B-45/2, TM 11-5820-1046-43

FIRST FREQUENCY CONVERTER FAULT ISOLATION PERFORMANCE TEST SETUP |

(]

AUDIO/INPUT
KEYING

ADAPTER

TEST BED RADIO
ANPAC—104

AUDIO
INPUT/
oUTPLT

BATTERY

MODULATOR/DEMODULATOR
TEST EXTEMDER CABLE
130 PIMS)

UNIT UNDER TEST
MODULATORS
DEMODULATOR

AF EXTENDER CABLE

]
U

AF EXTENDER CABLE

] AN

RF EXTENDER CABLE

j 342

CAUTION
RN

TO AVOID DAMAGE TO THE
BENCH TEST CABLE RACIO

PROTECTION CIRCUITS, APPLY

POWER AS FOLLOWS:

1. CONNECT BENCH TEST
CABLE TO RADIO.

2. TUAN ON POWER SUPPLY

AMND CHECK QUTPUT LEVEL.

3. THEN COMMECT BENCH TEST

CABLE TO POWER SUPPLY.

L

BEMCH TEST CARLE

— —
DIGITAL
MULTIMETER POWER
(DVM, SUPPLY,
OHMMETER DC
FUNCTION)
Figure 8-3.

] AN

j AR

SPECTRUM
AMALYZER

RF
CoAX
CABLE

COAXIAL RF

NOTES:

ATTENAUTOR SIGNAL
{30 W MiN GENERATOR
20 D8)

1. EQUWIVALENT TEST EQUIPMENT MAY BE USED.

2. USE ONLY TEST EQUIPMENT THAT IS PROPERLY CALIBRATED.
FAILURE TGO 0O SO MAY PRAOVIDE ERRONECUS OR MISLEADING
PERFORMANCE DR FAULT INDICATIONS.

3. BEFORE USING SPECTRUM ANALYZER, RF SECTION HP-85538,
PERFOAM PRELIMINARY CHECKS CONTAINED 1K THE HP-85638
OPERATING MANUAL,

First Frequency Converter Fault Isolation Performance Test Setup

g8
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FIRST FREQUENCY CONVERTER FAULT ISOLATION PERFORMANCE TEST

WITH a1 O THE
HOMAALATOR/DEMDDULATOR,
COMNECT THE TEST RADID AND
EGUIPMENT A5 ONM PASBE 6-1D.
BET DC POWER SUPPLY (7 AMP)
TD 28.3 V. CONMECT THE RF
SIGNAL GEMERATOR TD THE
COANTAL ATTEMUATCR AT
18.0001 MHZ WITH A LEVEL
OF +20 DBM{0 DB AT MODULE)

SET | VOLWBE OFF/MAX | TO
MIDPOSITION, [ FREQUENCY KHz |

10 (380000, Ler e

¢ | 7o [vIR]. M0 RIGHTHAND
T0

i

MONITOR PIN 2
OF A4 (TP8)
WITH SPECTRUM
ANALYZER

PIN 2 IS REFERENCE

~2 42 DBM AT LEVEL

N 91 MHZ oNLY

MONITOR PIN 8

OF U2 WITH

SPECTRAUN

ANALYZER
AMPLIFIER
U3 FAULT

20

HONITDR PINS
2.4.6,8 OF
RELAY K1 WITH
SPECTRUN
ANALYZER

2.4,8,8 ARE
ALL —i0 12 DBM
AT 48 Ml .~

YES

REMOVE AF SIGNAL
GENERATOR.

CLOSE CW KEY.
MONITOR PIN 14
(TP7} WITH SPEC-
TRUM ANALYZER

MONITOR PINS 8,
7 OF RELAY Ki
WITH SPECTRUM
ANALYZER,
CLOSE CW KEY

PINS 7,8
ARE BOTH AT
=20 12 DBM AT
18 MHZ

MOMITOR B3 BASE
WITH SPECTRUM
ANALYZER. CLOSE
CW KEY

REPLACE Ki

REFERENCE
LEVEL OMLY

AMPLIFIER @4,
B2 FAULT
HONITOR PINS
2.3 OF RELAY Ki
HITH SPECTRUM
ANALYZER. CLOSE
CH KEY
PIN 3 I8 AMPLIFIER @3
+20 12 DBM AT FAULT
. 186 MHZ -
REPLACE Ki

TURN
[ vOLUME OFF /MaX |

T0 . DISCONNECT

TEST EGUIPMENT

REPLACE Ki
IF NOT AT
SAME LEVEL

TEST
PASSED
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SECOND FREQUENCY CONVERTER FAULT ISOLATION

The second frequency converter fault isolation procedure is divided into the following: spacial toois and test
equlpment, performance test setup, and. performance test.

SECOND FREQUENCY CONVERTER FAULT ISOLATION SPECIAL TOOLS AND TEST EQUIPMENT

The special tools and test squipment required for the second frequency converter fauit isolation procedure
are the same as thoss listed on page 6-19 for the first frequency converter.

SECOND FREQUENCY CONVERTER FAULT ISOLATION PERFORMANCE TEST SETUP

The performance test setup for the second frequency converter fault isolation procadure is the same as the
setup shown on page 6-19 for the flrst frequency converisr,
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SECOND FREQUENCY CONVERTER FAULT ISOLATION PERFORMANCE TEST

UNIT UNDER TEST SECOND
FREGUENCY CONVERTER, A2 OF
HODULATOR/DEMODULATOR

HITH A2 DN THE MODULATOR/
DEMODULATOR, COMMNECT THE -
TEST RADIO AMD EGUIPMENT
AS ON PABE 8-48. SET DC
POWER SUPPLY (7 aMP} TO
28,5 Y. COMMECT THE BF
SIGNAL GENERATOR TO THE
COAKIAL ATTEMUATOR AT
48.004 MHZ WITH a LEVEL
OF +20 DaM{0 DB AT MODULE)

SET | VOLWME OFF/saX | TO
MIDPOSITION, | FREGUENCY KMz |
70 (18000 0]. LEF THAND
10 [VIR]. AMD ATEHTHAND

™

|

MONITDR PIN 25
OF a2 (TP10}
WITH SPECTRUM
ANALYZER

~ PIN 25 15
~40 DBM AT
70 WHZ

MONITOR PIN B
OF U4 WITH
SPECTRAUM
ANALYZER

AEFERENCE LEVEL
ONLY. ADJUST
FOLLOWING READ-
INGS ACCORDING
TO DIFFERENCE
FROM REFERENCE

PIN B 15
-3 DBM AT
70 MHZ

HMONITOR PINS 2,
4,8 8 OF RELAY
K1 WITH SPECTRLM
AMALYZER

AMPLIFIER Ui
FAWRT

8-22

PING &,
8 ARE BOTH
-2 DB AT
75 MHZ

HMONITOR PINS 4,
i OF U4 WITH
SPECTRUM
ANALYZER

REPLACE K1

PIN 1 OF
U4 15 -8 12 DBM
AT 75 MHZ

PIN 4
oF U4 IS
-22 12 DBM
AT 5 MHZ

MONITOR G3
SOUACE (S) AND
DRAIN (D) WITH
SPECTAUM
ANALYZER

3
SOUACE 15
+3 22 DBM
AT S MHZ

NO

FILTER
L2, L3, Ci8,
C18 FAULT

YES

MONITOR
GATE OF 03
WITH DVM

ANALYZER

[ves
) _
HONITOR PIN 28
oF A2 {TPi5
WITH SPECTRUM @3 FAULT

YES

REPLACE C28

REFERENCE LEVEL
ONLY

DISCONNECT

SIGNAL GENERATOR,
CLOSE CW KEY.
MONITOR PIN 28

OF A2 (TP15)} WITH
SPECTRUM ANALYZER

AGC
AMPLIFIER
U3 FAULT

AMPLIFIER G2
FAULTY

YES

MONITOR PIN 4
OF U4 WITH
SPECTAUM ANA-
LYZER. CONTINUE
CLOSING CW KEY

REFERENCE LEVEL
ONLY :

PIN 4 IS
-18 12 DBM

‘ AMPLIFIEA U2
YES FALT

MONITOR PINS 7,
8.3, 2 OF RELAY
Ki WITH SPEL-
TAUM ANALYZER

PINS 8, 7
ARE BOTH
~25 DBM AT
75 MHZ

AEPLALCE Ki

PIN 3 IS
-13 12 DBM
AT 75 wMZ

AMPLIFIER Q1
FaLT

REPLACE K1

TURN
[ VOLUME OFF /MAX |

To [oFF].

DISCONNECT TEST
EGUIPMENT

i
TEST PASSED



THIRD FREQUENCY CONVERTER FAULT ISOLATION

The third frequency converter fault isolation procedure is divided into the following: special tools and test
equipment, performance test setup, and performance test.

THIRD FREQUENCY COMVERTER FAULT ISOLATION SPECIAL TOOLS AND TEST EQUIPMENT

The spacial tocls and test equipment required for the third frequency converter fault isolation procadure are
the same as those listed on page 6-19 for the first frequency converter.

THIRD FREQUENCY CONVERTER FAULT ISOLATION PERFORMANCE TEST SETUP

The performance test setup for the third frequency converter fault isolation procedure is the same as the
setup shown on page 6-19 for the first frequency converter.

TM 07748B-45/2, TM 11-5820-10646-40
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THIRD FREQUENCY CONVERTER FAULT iSOLATION PERFORMANCE TEST

UNIT UNDER TEST THIRD

FREGUENGY DORVERTER, A3 OF

HOGLAATOR/DEMDODUE ATOR

WITH A3 ON THE #DDULATOR/
DERODULATOR, COMMECT THE
TEST RADIO AND EGUIPMENT
AS ON PAGE 8-18. SET IC
POMER SUPRLY (7 AWP) TD
28.5 V. COMMECT THE &F
SIBNAL BENERATOA T0 THE
COAXIAL ATTENUATOR AT
46.001 MHZ WITH A LEVEL
OF +20 084 (0 DB AT MDDULE)

SET | VOLLME 0FF /MAx | T0

MIOPOSITION, | FREGUENCY Kz |

#ONITOA PIN 4
OF A3 WITH
SPECTAUM
ANALYZER

" PIN 4 15
=8 12 DBM AT
Mz

HONITOR PIN B
OF U2 ON

REFERENCE LEVEL
ONLY. ADJUSY
FOLLOWING READ-
INGS ACCORDING
TG DIFFERENCE
FROM REFERENCE

SUBMODULE WITH
SPECTRUM
ANALYZER

PIN 8 IS
-2 DBM AT
5 MHZ -

AR3
AMPLIFIER

6-24

L

HMONITOR PINS 8.
8 OF Refay K2
WITH SPECTALM
ANALYZER

YES

HONITOR PINS 2,
4 OF RELAY K2
WITH Dve

REPLACE K2
(If oMLY PIN 8
IS NOT AT
~12 DAM, GO 70

THIS PAGE)

DISCONNECT RF
SIGNAL GENERA-
TOR. CLOSE CW
KEY. MONITOR
PINS B,7 OF
BELAY K2 WITH
SPECTRUM
ANALYZER

MONITOR PINS
2,3 OF RELAY
K2 HITH OwM

REPLACE K2

MONITOR PINS
2. 3 OF RELAY
K4 WITH Dva

SET LEFTHAND
To

. MONITOR

PINS 2,4 OF
RELAY K1 WITH
ovM

PINS 2, 4
ARE BOTH AT
2.5 v DC

RECONNECT RF
SIGNAL GENER-
ATOR. MONITOR
PIN 43 OF A3
HITH DVM

REPLACE Ki

PIN 43 IS
10 Mv AC

REFERENCE LEVEL

THIS

MONITOR PIN 33
OF A3 WITH DVM

WONITOR PIN 47
0F A3 WITH
SPECTRUM
AMALYZER

PIN 47 15
~42 12 DBM
AT S MHZ

TUAN
{voLUME OFF /MaX |

10 [oFF]

DISCOMNECT TEST
EQUIPMENT

AR1 OR AR2
AMPLIFIER
FauLTY

TEST PASSED
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SYNTHESIZER FAULT fSOLATION SYNTHESIZER FAULT ISOLATION PERFORMANCE TEST SETUP

The synthesizer fault isolation procedure is divided into the following: special tools and test equipment,
performance test setup, performance test, and alignment procedure.

SYNTHESIZER FAULT ISOLATION SPECIAL TOOLS AND TEST EQUIPMENT
Description Part Number
Syntheglzer Test Extender Cable (36-pin) JEST BED HADIO UNIT UNDER TEST
Bench Repair Center Pace PRC-350 SYNTHESIZER TEST FREQUENCY .
Maintenance Kit, Printed Circuit MK-984/A N\ Adud EXTENDER CABLE P1 COUNTER
Radio Set, Test Bad AN/PRC-104 _ (36 PINS)
Frequency Counter \
R¥ Power Meter J3
RF Spectrum Analyzer gs.?ga{ s AIF EXTENDER CABLE
Oscilloscope
Power Supply Jy2
7 AF EXTEMNDER CABLE POWER METER
£ NOTE MODULATDA 03
DEMODULATOR
. L RF EXTENDER CABLE
Refer to page 7-6 for test equipment characteristics.
94
BF EXTENDER CABLE
N SPECTRUM
J5 ANAL YZER
eFp AF EXTENDER CABLE
CAUTION
T0 AVOID DAMAGE TQ THE GSCILLOSCOPE
BENCH TEST CABLE RADIO
PROTECTION CIRCUITS, APPLY
y - POWER AS FOLLOWS:
4. CONNECT BENCH TEST MOTES:
POWER CABLE TO RADID.
SUPPLY 4. EQUIVALENT TEST EGUIPMENT MAY BE USED.
pe 2. TURN ON PONER SUPPLY
AND CHECK OUTPUT LEVEL. 2. USE OMLY TEST EQUIPMENT THAT IS PROPEALY
= CALIBRATED. FAILURE TO PO SO HAY PROVIDE
3., THEM COMNECT BENCH TEST ERRONEDUS OA MISLEADING PERFURMANCE CR
CABLE TO POWER SUPPLY. FAULT INDICATIONS.

Figure 6-4, Synthesizer Fauit Isolation Performance Test Setup
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SYNTHESIZER FAULT ISOLATION PERFORMANCE TEST {1 of 4)

UNIT UMDER TEST
SYNTHESIZER.
ENSURE POWER
SUPPLY IS OFF

!

SYNTHESIZER WUST BE REMOVED
FROM AADIO SET FOR
ALIGNMENT PROCEDURES ONLY.
CONNECT TO TEST RADIO AS
SHOMN DN PABE 8-25. SET OC

SET | VOLUME OFF/MaX | TO
MIDRANGE. LEFTHAND [10DE] TO
[v ey, | FREcuENCY KHz | YO
[20005.0] . AtGrTHAD
0 . IF MODULE IS

REMOVED FROM RADIO, ENSURE
J1, J2, J3 (ON SYNTHESIZER
HODULE]) ARE TERNINATED INTQ
B0 DHMS FOR ALL TESTS:

POWER SUPPLY (7A) TO +28.5 v,

'

MONITOR TP1, TP2,
TP, TP4 WITH Dvm

GROUND

SHORT TO

@3, 04
FaULT

MONITOR U3, J2, Ji

WITH

& FRERUENCY COUNTER

@ RF POMER METER

@ AF SPECTAUM
ANALYZER

31, AR?
FALLT

02, AR2
FAULT

AR2, G5
FAULT

VR4-PIN B
IS 10.0 ¥ DC
0,02V
REF

VR4
FAULT

YES

8-28

PAGE 6-27

REPLACE J3.
MONITOA J5 WITH
0SCILLOSCOPE

J5 15
5 MHZ *2.5 HI,
2.5V P-P
MIN

PAGE 8-27

REPLACE JS,
MONITOR PIN 20
OF P2 WITH
0SCILLOSCOPE

oUTPUT IS
1 KWz %2 HZ,
8.0 v P-P
.5 v

PAGE 6-27

MOTES:
i. 3AD LO DUTPUT REBUIREMENTS (J3)

FREQUENCY:. 5 MHZ 12.5 HZ (35.0 HZ IF AIBIDIUM FREQUENCY STANDARD NOT USED)
POWER: O DBM 12 0B

2. 2ND LO OUTPUT REGUIREMENTS (uJ2)
FREQUENCY: 70 MHZ 270 HZ (USB)
80 MHZ 380 HZ (LSB)
POWER: -4 DBM %3 0B
SPUAIDUS: 150 KHI OF f4 40 MHZ TQ 90 MHZw
85 DAL 55 0ec
¥ EXCLUDE SPURIOUS SIGMALS WITHINM 150 KHZ OF 1,

3. 157 L0 GUTPUT REGUIREMENTS (1)

FRAONT PaNEL FREGUENCY SETTING (KHZ) FREQUENCY (f,}. J2

RF POWER, U1 ]

102000.0 l 77.000.0 KHZ 277 HZ

[16886.6 91, 866.8 KHZ #82 HZ
(299995 104,989.8 KNZ 105 HZ

3 D8BM +2 -1 DR
3 0BM +2, -1 DB
3 DBM +2, -1 DB

BCD IMNPUT LQOSIC FREQUENCY CONTROL VEASUS INPUT
*0%=4.5 Vv HAXIMUM, "1"=3.5 V¥ MINIMUM

() Ug BCO FAEGUENCY WORD
f
@ 7 B 44 17 19 24 23 24 256 26 27 2B 28 30 31 3I2 33 34 35 37 38 39
77.000.0 KHZ
+77 Mz ¢ ¢ 0 0 14 ¢ © 0 O O O 0O O 0 O ¢ 0 ¢ 0 0o o0
91,6666 MH2Z
+82 HZ o 1 0 1+ 1 0 & 2 3 0 0 1 41 0 D 1 0 0 31 1 0
104.90895 MHI
+405 HZ i ¢ 1 ¢ 0 1 3 0 6 4 1 0 0 1 1 o 1 ¢ 0 0 1
SPURIOUS
3 KHZ OF 1, 3 KHZ TO 10 KHZ OF fg | %40 KHZ TQ 150 KHZ OF fgy | 150 KHZ TO 25 MHZ OF f,
35 DBC MAX LINEAR DECREASE FROM 80 OBC MAX 70 DBC MAX
35 DBC TG 60 DBC
L
4. CURRENT SWITCH WAVEFORMS
TEST FREGUENCY (KHZ)} | MONITOR A1, PIM HAVEFORM

[16600.1] 21

468601.90 19

r-———-——-—-— 100 us———-——wl

‘ | i2 V21,0V
' . 7.5V 0.4V
[1e810.0] 20 J5U2u3u4usuau7uau 1 0.4

8

5. WHEN MAKING CONTINUITY CHECKS, ENSUHE EQUIPMENT IS DE-ENERGIZED
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SYNTHESIZER FAULT ISOLATION PERFORMAMNCE TEST (1 of 4)

UNIT UMDER TEST
SYMTHESIZER.
EMNSURE POWER
SUPPLY IS DFF

B!

SYNTHESIZER MUST BE REMOVED
FROM RADID SET FOB
ALIGHMMENT PROCECURES OMLY,
COMMECT TO TEST RADID AS
SHIWN ON PaGE B-25. SET OC

SET | VOLUME OFF/maX | 7O
MIDRANGE, LEFTHAND 0
[v Rev), | FREGuUENCY KMz | TO
RIGTNG
T0 . IF HODWLE IS
REMOVED FROM RADIO, ENSURE
J1, J2, J3 (ON SYNTHESTZER

MODULE) ARE TERMINATED INTO
50 D+S FODR ALL TESTS

POMER SUPPLY (7TA} TO +28.5 v,

1

HONITOR TPi, TPR,
TP3, TP4 WITH DVR

SHORT TO
GROUND

a3, 04
FART

I

MONITOR J3, J2,

HITH:

@ FREGUENCY COUNTER

@ BF POWER METER

@ RF SPECTRUM
ANALYZER

81, ARt
FAULT

g2, AR2
FALLT

ARZ, G35
FALLT

VA4-PIN B

Is 10.0 Vv 0OC

o.02 v
REF

VR4
FAULT

YES

§-28

PAGE 6-27

YES

REPLACE J3.
MONITOR JS WITH
OSCILLOSCOPE

J5 IS
S MHZ 12.5 HZ,
2.5v P-pP
MIN

PAGE B6-27

REPLACE JS,
MONITOA PIN 20
OF P1 WITH
OSCILLOSCORE

CUTPUT 18
1 KHZ 12 HZ,
6.0 v P-p
.5V

PAGE 6-27

NOTES:

i.

2.

a.

30 LD OUTPUT REBUIAEMENTS (J3)

FREGUENCY: 5 MHZ 22.5 HZ (35.0 HZ IF AIBIOIUM FREGUEMCY STAMDARD NOT USED)

PONER: 0 DBM 2 0B
2MD LD DUTPUT REQUIREMENTS (2}

FREQUENCY: 70 MHZ £70 HZ (USB)
80 MHZ *80 HZ (LS3)

POWER: -4 0BM t1 DS
SPURIOUS: 350 KHZ OF fq
B85 DBC

40 MHZ TO 90 MHZw
55 0ac

# EXCLUDE SPURIOUS SIGNALS WITHIN 250 KHZ OF f,

15T LO OUTPUT REGUIREMENTS (U3)

FRONT PANEL FRAEBUENCY SETTING (KHZ) FREQUENCY (£ ). J1 RF POWER, Ji o
[02000_0] 77,000.0 KHZ 277 M2 3 DBM 42, -1 DB
16686, 8 94, 886.8 KHZ *82 HZ 3 DBM +2, -1 DB
l29999.89 104, 988.9 KHZ 105 HZ 3 DBM +2, -1 DB
BCO INPUT LOBIC FREGUENCY CONTROL VEASUS INPUT
*0"=1.5 ¥ MAXIMUM, "1°=3.5 V MINIMUM
") UB BCO FREGUENCY WORD
0 7 B %4 47 48 21 23 24 2B 26 27 28 29 30 34 32 33 34 35 37 38 39
77, 000.0 KHZ
175 hz 0 o 0 0 12 0 0 0 0 ©0 0O O 0 0 G O 0 0 & D 0 O
91.5666 MHZ
185ty 0 4 6 4 4 0 0 2 4 0 0 2 4 0 0O 1 4 0 O 3 41 O
104.9998 MHZ
305 W2 1 0 4 0 0 4 4 06 0 4 4 0 0 4 4 O O & 1 G 0 1
SPURTOUS
13 KHZ OF 1, 13 KHZ T0 10 KHZ OF fg | 210 KHZ TO 250 KHZ OF fo | #50 KHZ TO #5 MHZ OF f,
35 DBC MAX LINEAR DECREASE FROM 80 OBC MAX 70 DBC MAX
35 0BC 70 60 DSC

4. CURRENT SWITCH WAVEFORMS

| TEST FREGUENCY (KWZ) | MONITOR A4, PIN:

WAVEFORM

18800.1

i

 16601.0 |
[16810.0]

21
18
20

I"——-—'—_ 100 us_————t

10 o O

123 4 5 B 7 8

=

12viiov
7.3V 3.4V

§. WHEN MAKING CONTINUITY CHECKS, ENSURE EQUIPMENT IS DE-ENERGIZED




SYNTHESIZER FAULT ISOLATION PERFORMANCE TEST (2 of 4)

PAGE 8-28

MONITOR A4-PIN 8,
AS-PIN 2, A5-PIN 7
HITH DSCILLOSCOPE

A4 (TCX0)
FAULT
5
PIN 2 IS -
5 M2 $2.5 HN P
" 800 uY P-P HISSING
’ %100 My
AS
FAULT
CHECK FOR SHORTS OA
OPEN CONNECTIONS
FROM AS-PIN 7 10
J3 (NCTE 5}
PAGE §-28
)
MONITOR AS-PIN 40
WITH DSCILLOSCOPE
A5~
~PIN 10 18 NO
5 MHZ $2.5 HZ, o A3
2.5 ¥ p-p FALLT
HIN

OPEN ETCH FROM
AS-PIN 10 TO JS

PAGE 8-28

MONITOR AB-PIM G,
US~PIN 14, US-PIN 15,
U7-PIN 13,

AR3-PIN 3 WITH
DSCILLOSCORE

7 AD= N
PIN 3 15

U
PIN 15 IS

T™M 07748B-45/2, TM 11-5820-1046-40

AR3-
PIN 3 IS
1 KHZ %2 H2

AS
FALT

us
FALT

U
FARLT

uz
FAULT

[ 4

SINEWAVE, 8 vV P-P
0.5 Y

AR3
FauLT

PAGE 5-28

T0 . THEN TD
(s8] . MONITOR J2

FOR EACH MODE WITH:
@ FREGUENCY COUNTER
® RF POWER METER

® SPECTAUM ANALYZER

SET AL sHTHAND

J2
15 70 MHZ
170 Hz (USB),
80 MHZ 2B0 HZ
Lse)

PAGE 8-28

R31-R34, OR
C73-C78 FAULT

PAGE 6-28

A3
FAULT
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TR 07748B-45/2, TM 11-5820-1046-40

SYNTHESIZER FAULT ISOLATION PERFORMANCE TEST (3 of 4)

g
PIN 7 IS

PAGE 8&-27

MONITOR J2

HITH SPECTRUM

ANALYZER
A3
FauLT

RECONNECT J2.

MONITOR

A3-PIN B

WITH DVH
us
FAULT
us
FAULT

8-28

PIN a5 IS
70 MHZ (USB) OR
B0 MHZ (LSB), 800 MV P-P
$100 Mv, NEED GDOD PROBE
FOR THIS MEASUREMENT
AND CLOSE TO
GROUND

RA28-A26
FAULT

PAGE 8-27

J2
SPURTIOUS
DUTPUT IS5 AS
SPECIFIED IN
NOTE 2

FOR THE FOLLOWING
STEPS, MONITOR
J1 WITH:

@ FREQUENCY COUNTER
® AF POWER METER
& SPECTAUM ANALYZER

88 FAULY OR
CR3 FalLT

A3
FALT

Ad
FAULT

!
SET
[ FREQUENCY Khz |

T4 SETTINGS AS
SPECIFIED TM
MOTE 3

PAGE_B-28

“ARE AS SPECIFIED
. IN NOTE 3

Ji
1S 3 Dam
+2. -3 0B AT A2
FREGUENCIES FAULT
IN NOTE 3
Ji
SPURIOUS ENSURE 15T
DUTPUT 1S AS LO SPURIOUS
SPECIFIED IN ALIGNMENT IS
NOTE 3 COMPLETED

YES

Ji
SPURIOUS
QUTPUT IS AS
SPECIFIED IN
NOTE 3

SYNTHESIZER
TEST COMPLETED

A2 OR
U FauLt




_SYNTHESIZER FAULT ISOLATION PERFORMANCE TEST {4 of 4)

ENSURE 8CD
FREQUENCY WORDNS
70 US FOR THE
THRAEE TEST
FREGUENCIES ARE
CORRECT. MONITOR
WITH DYM (NOTE 4)

1200 MV

HONITOR
US-PIN 11 WITH
OSCILLOSCOPE

7 INRUTS
) TO UB ARE ™ Ui-Li4, U310,
AS SPECIFIED 0R CRi-CAS
M NOTE 4 - FALLT
LY
FAULT
MONITOR
US=PIN ¢ NITH
OSCILLOSCORE
1B~
~ PIN 1 1S '
85-130 MHZ, A1 OR T2
500 My FallLT

TM 07748B-45/2, TM 11-5820-1046-40

Al
PINS 18,
20, 21 Have

g
FALRT
HONITOR
Us-PIN 40 RITH
O5CILLDSCOPE
uz2
FALT
HONITOR TPB
WITH
DSCILLOSCOPE
Al
FAULT

SET [FREGUENCY

T0 FREQUENCIES LISTED
IN NOTE 4. MONITOR
Ai-PINS 18, 20 AND 21
FOA CORRESPONDING
FREGUENCY {SYNC

SCOPE O TPi3)

WAVEFORM AS
IN NOTE

HONTTOR
UB~-PIN 12 WITH
08CILLOSCOPE

e
PIN 12 1S

MO

!

ug, VR4-YR3,
Ui-u4, OA
U40 FALT

ue
FauT

8-29




T 07748B-45/2, TM 11-5820-1046-40

SYNTHESIZER FAULT ISOLATION ALIGNMENT PROCEDURE

The alignment procedure is to be used in either of these situations: {1} the fault isolation test calls for a
specific alignment procedure, or (2) one of the foliowing is replaced:

1. Ramp generator, A1A3A1.

2. 77-105 MHz VGO, ATA3A2.
8. 70/80 MHz VCO, A1A3A3.

4. 5 MHz TCXO, A1A3A4.

8. 5 HMz bufier/driver, A1A3AS.

If one or more of the five submodules listed above are replaced, then both alignments outlined on this page
must be performed.

The procedure consists of special tools and test equipment, alignment setup, and alignment procedures.
SPECIAL TOOLS ANMD TEST EQUIPMENT

The speclal tools and test equipment required for the alignment are the same as those listed in ths table on
page 8-25.

ALIGNMENT SETUP

The alignment setup is the same as the sstup shown on page 6-25.

PRELIMINARY SETUP

4. Connect the test radio as on page 6-25. Comply with notes 1 and 2 on page 6-25.
2. Set dc powser supply to +26.5 V 1.1 V. Power supply should be capable of putting out 5 A,
3. Sat the test radio controls on the control panel and amplifier/coupler as follows:

a. Lefthand MODE to V-RCV

b. ANT SEL to 50 OHMS (bypass)

¢. VOLUME OFF/MAX to midposition

18T LO SPURIOUS ALIGNMENT

Set FREQUENCY KHz to 15001.0.

Monitor the 1st LO output, J1, of the module with a spectrum analyzer.

Adjust ramp generator, submodule 10 kHz phase adjust, R8, for minimum 1 kHz spur levels within
+5 kHz of 80.001 MHz.

1 kHz spurious shall be 35 dbc or better.

Set FREQUENCY KHz to 15010.0.

Adjust ramp generator submodule 1 kHz phase adjust, R9, for minimum 1 kHz spur levels within +5 kHz
of 90.001 MHz.

7. 1 kHz spurious shali be 35 dbc or betier.

oM @A

6-30

VOO COARSE TUNE ALIGNMENT

N O sy e

®

10.

1.

12,

13.

18.

Set FREQUENCY KHz to 2300.0.
Monitor TP5 with a digital voitmeter and connect a spectrum analyzer to Ji.
Verify synthesizer output at J1 is phase-locked at 77.900 MHz on the spectrum analyzer.
Measure the voltage at TPS and adjust offset, R19, for 6.0 £0.5 V.
Record the voltage at TP5 and the output frequency at Ji.
Va = V Fa = MHZ
Set FREQUENCY KHz to 2880.0.
Verify synthesizer output at J1 is phase-locked at 104.900 MHz on the spectrum analyzer. K not
phase-iocked, decrement the output frequency in 100 kHz steps until phase-lock is acquired.
Record the voliage at TP5 and the output frequency at J1.
Vp = Y Fp = Mz
Adjust gain, R25, for
Va+ 05 (VM -Va)=__ ¥V atTPs
Repeat steps 6 thru 9 until Fa = 2.200 MHz and Fp = 29.900 MHz and the absolute difference between
V, and Vg is less than 0.1 V.
Va~Vp< 0.1V Yas, continue.

No, go to step &.
It this is unsuccessful, set R19 and R25 to their midrange settings and begin again at step 1.
increase the frequency from 2000.00 kHz to 29900.0 kHz in 100-kHz steps and record the minimum and
maximum voitages at TP5 and the frequencies at which the minimum and maximum voltages were
found.
Vmin = v Fmin = . MHz
Caiculate the desired voltage at Fpax by the equation:
Vmax (desil’ed) = 6.00 + 0.5 (Vma_x - Vmin). Vmax (desll'ed) =
Adjust R19 to this voitage with frequency equal to Frpax.
Record V; = VatFy=2.900 MHz; Vp = V at Fy = 29.900 MHz. Verify that Va- Vp < 0.1 V. If
not, begin again at step 9. '
Verify that Vinax < 7.0 V at Fmnax and that Vpin > 5.0 V at Fuin.
If this is not true and Vipax - Vmin < 2.0 V, begin again at step 9.
If this is not true and Vpax — Vmin > 2.0V, the varactor on the 77-105 MHz YCO submodule assembly
must be reptaced (ie, this unit should not have passed submodule tests).




HARMONIC FILTER FAULT ISOLATION

The harmonic filter fauli isolation procedure is divided into the following: special tools and test equipment,
parformance test setup, performance test, and alignment procedure.

HARMONIC FILTER FAULT ISOLATION SPECIAL TOOLS AND TEST EQUIPMENT

Description 3 T Part Number
Harmonic Filter/Power Ampilifier Test Extender Cable
RF Coax Cable {2 each)
Audio Input/Keying Adapter

Tool Kit, Electronic TK-105/G
Banch Repair Center Pace PRC-350C
Maintenance Kit, Printed Clreuit MK-984/A
Radio Set, Test Bed AN/PRC-104

Digital Multimeter {DVM, chmmeter function)
fSpet':trm“n Analyzer
- High Resolution IF. Section
- RF Section
— Tracking Generator
Power Supply, DC
Attenuator, Coaxial 20 db, 30 W min, 50 ohms Narda 765-20

TM (7748B-45/2, TM 11-5820-1046-40

HARMONIC FILTER FAULT ISOLATION PERFORMANCE TEST SETUP

NOTE

Refer to page 1-6 for test equipment characteristics.

UNIT UNDER TEST
HARMOMNIC FILTER
MODULE
A1A2
TRACKING A2ZN
SPECTRUM GENERATOR
RF COAX CABLE
ANALYZER ]——-——[ {FART OF N
SPECTHUM |/ l
ANALYZER])
A2JZ
AF COAX CABLE
V.
o, I
TEST BED RADRIO
AN/PRC—104
AUDIO INPUT/
KEYING
ADAPTER
L AUDIO INPUT/
QUTPUT HARMONIC FILTER/FOWER
n AMPLIFIER TEST EXTENDER Pt
[ [ CABLE {18 PINS}
s |-
COANIAL
ATTENUATOR BNC
{30 W MIN,
20 DB)
BATTERY
L_‘I CAUTION
RO
TO AVOID DAMAGE TO THE
BENCH TEST CABLE RADIO
PROTECTION CIRCUITS, APPLY
POWER AS FOLLOWS:
BENCH TEST
DIGITAL e _
MULTIMETER CA 1. CONNECT BENCH TEST
(DVM, CABLE TO RADIO.
OHMMETER
FUNCTION) 2. TURN ON POWER SUPPLY
AND CHECK QUTPUT LEVEL.
M 3, THEN CONNECT BENCH TEST
CABLE TO POWER SUPPLY,
r_‘ r—l NOTES:
* T 1. EQUIVALENT TEST EQUIPMENT MAY BE USED.
2. USE ONLY TEST EQUIPMENT THAT IS PROPERLY
POWER SUPPLY CALIBRATED. FAILURE TO DO SO MAY PRAOVIDE
oc ERRONEOUS OR MISLEADING FERFORMANCE OR
FAULT INDICATIONS.
3. BEFORE USING SPECTAUM ANALYZER, RF
SECTION HP-86538. PEAFOAM PRELIMINARY
CHECKS CONTAINED IN THE HP-85538 OPERATING
MANUAL.
Figure 6-5. Harmonic Filter Fauit isolation Performance Test Setup
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TM O7748B-45/2, T2 11-5820-1046-40

HARMONIC FILTER FAULT ISOLATION PERFORMANCE TEST {1 of 4)

NOTES

1. The narrowband criterion Is a maximum of 1.8-db Iinsertion loss in the passband. A shorting bar,
connected between the two fabricated rf cables, should be used to achieve a 0-db reference. The
wideband criterion Is ~40 db suppression beyond 3 times the lower band frequency of the selected filter.
To obtain narrow and wideband spectral outputs as in the figures, set the controls on the spectrum

analyzer as follows:

Controls Marrow Wide
8can Trigger — AUTO AUTO AUTO
Scan Mode — INT. INT. INT.
Video Fitter — 10 kHz OFF 10 kHz
Log/CM 2-db Log 10-db Log
Linear Senshtivity — 1 =1 -5
Log Reference — 0 D 10
Scan Time 5 ms 20 ms
Range 0-11 MHz 0-110 MHz
input Aftenuation 50 db 20 db
Bandwidth 100 kHz 300 kHz
Conter Freqguency 2.5 MHz 50 MHz
Scan Width 0.2 MHz (Per Division) 0.05 kHz (0-100 MH2)
(Inner Red)
Trackin nerator
Function Track Analyzer Same
AF Level 0 dbm Same

Each filter can legitimately be checked by attaching the ri signal generator to A2J1 and the power meter to
A2J2; the rf signal generator is set to upper, middle, and lower points on the passband, and the insertion loss
(1.8 db maximum) is read on the power meter. A zero reference is established by connecting the rf signal
generator to power meter.

Scan width is 0.5 MHz, center frequency is 4,000 kHz.

Scan width is 0.5 MHz, center frequency is 6,500 kHz.

Scan width is 1 MHz, center frequency is 10,000 kHz, range 0-110.

Scan width is 2 MHz, center frequency is 16,000 kHz, scan time 10 ms.

Scan width Is 5 MHz, center frequency is 25,000 kHz, scan time 20 ms.

Unless otherwise specified, all voltage measurements taken with respect to chassis ground.

NN



T O07748B-45/2, TM 11-5820-1046-40

HARMONIC FILTER FAULT ISOLATION PERFORMAMNCE TEST {2 of 4}

UNIT UMDER
TEST HARMONIC
FILTER

SET LEFTHAND T0

YTR| CONNECT RF CABLES

HiP4 AND HIP3 TD A2J1 AND
A2J2 OF MODULE. CONNECT
FABRICATED AUDIO INPUT/
KEYING ADAPTER. MONITOR
T4 WITH DYM. CLOSE CHW
KEY SHITCH. SET

BANDPASS
ACSPONSES AS ™.
. SHOWN IN FIG. C.
PAGE 5-34 '
~NOTE 3) .~

1

REMOVE HARMONIC FILTER

FROM AADID SET. CONNECT

T0 TEST BED AADID AS ON

PAGE B-33. SET

{ VOLUME OFF/MAX | TO MIDPOSITION,
[ FREGUENCY KRz | To [02500.0],
LeFmu [Waoe | 1o [V Ay
AIGHTHAND |MODE | 70 [USB |, A
{any SEL] 10 {50 oims| (BYPasS)

AEPLACE FL4

SET | FREGUENCY XHz |

[9000.0]

T0

: REFER TO
~ BESPONSES AS ™ ALTGIHERT OF
SHOWN IN FIG. D. REPLACE FL3 R eon
PAGE 8-35 .~
fNoTE T1 FAULT
£
_ . REPLACE F18 '
Yes
SETTINGS ' g?ﬁlzgﬂuﬁﬂ
FAIL
SET [FREQUENCY Kiiz | DVM. BRIEFLY
y DISCONNECT
YES 70 | 18000.0] 20 DB COAXIAL
ATTEMUATOR
SET | FREGUENCY KHz | ;ﬁtz)tTgass
70 | 04000.0 FAULTY
, BANDPASS REFER T0
RESPONSES AS ALIGNMENT OF
SHOWN IN FIG. E. REPLACE FL2 R2: OA_RF
PAGE 6-35 . DETECTOR
(NOTE 5} T4 FAULY
REPLACE FLS
{NOTE 2) TUAN [VOLUME OFF/MAX | TO
€T [FREGUENCY ki DISCOMNECT TEST
To [25000.0 —
EQUIPMENT . REPLACE HARMONIC
FILTER
SET |FREQUENCY KHz |

T I!IIIII!I
012 BANDPASS
RESPONSES AS TEST PASSED
SHOWN IN FIG. F, REPLACE FLi
PAGE 8-35

(NGTE 8}
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TM 077488-45/2, TM 11-5820-1046-40

HARMOMIC FILTER FAULT ISOLATION PERFORMAMCE TEST (3 of 4)

2-3 MHZ _ 3-5 MHZ 5-8 MHZ
¢ ne 0 0B o 0B
o 0 I
i \ B — = / N
\ _“ \\ ) \l
-6 -8 -6
NARROW \ ' \
BAND -8 -8 -8
FILTER \ \
RESPONSES 10 \ 10 10
-12 -12 -32
\ ~-14 - -14 -14
1 -1i6 J -18 -6
4.5 4,7 1,8 2.4 2.3 2.5 2.7 2.8 3.¢ 3.3 3.5 1. 2 2.5 3 3.5 40 4.5 5055 6 6.5 4045 5 55 6 65 7 7.9 8 8.5 8.0
F
MHZ MHZ MHZ
SPECTRUM
ANALYZER
SETTINGS
IN PERFORMANCE
TEST NOTES
0D 0 be —-ﬁl o 08
-10 -10 I ~10
=20 -2p ] ~20
=30 - -390
WIDE 30 .
BAND .
MINTMUM BN MINIMUM o MINIMUM:
FILTER 0 SUPPRESSION S SR N— =t===— -40 g5 PPRESSION s e e 40 SUPPRESSION
RESPONSES
-50 ! 7 Y [\ g ~50 . 1 I fJ\\ f\\ -50
JA ~-B0 “37[/ -80 P F\ -60
| oo™ v M \ J ) =
} : -70 -70 -70
| { }
[ -80 -ao -B0
0 / 10 20 30 40 SO 60 70 BOQ 99 400 o 10 30 30 40 50 B0 70 B0 80 100 ¢ 10 / 20 30 40 S0 B0 70 80 90 100
8 MHZ (3 FL} MMZ 8 MHZ MHZ 15 MHZ MHZ
FIGUAE & FIGURE B FIGURE C



HARMOMNIC FILTER FAULT ISOLATION PERFORMANCE TEST (4 of 4)

8-12 MHI

0 DB

~10

~32

~i4

MMW

-16

HHZ

0 D8

-10

~-20

=30

-40

-50

,.._..Z*.}.&_.'

-~70

0

10 20

24 Mz

‘\

30 4 S50 60 70 8¢

~-80
90 100

MHZ
FIBURE D

MINIMUM
SUPPRESSION

§2-20 MHZ

]
]
4]

L

10 i2 4

16 18 20 @22 24 26
MHZ

0 DB

-i0

\ 0

=70

’—_-—_.-

-80

i0

20 30/ 40

35 MHZ

50 60 70 B0 90 100
MHZ

FIGURE £

MINIMUM
SUPPRESSION

TM 07748B-45/2, TM 11-3820-1045-40

20-30 MHZ

|
|

\

5 10 45 20 2% 30 35 40 45 30
MHZ
Y I "=n aan. -4F='_
I i
I \\\.) B
i
0 10 20 30 40 50 60 70 BO 90 100
G0-MHZ
FIGURE F

-10
-12
-14

=16

008
=10
-20

-30

_ap MINIMUM
SUPPRESSTON

-50
-G0
~70

-B0
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T 077488-45/2, TM 11-5820-1046-40

HARMONIC FILTER FAULT ISOLATION ALIGNMENT PROCEDURE (1 of 3), fig 6-16

The alignment procedure is to be used in either of these situations: (1) the performance test calls a
potentiometer out of agjustment, or (2) the following is replaced: f detector T1, CR1, CR2, C1, C2, C3, and

C4. The procedure consists of special tools and test equipment, alignment setup, preliminary setup, and
adjustment procedure. '

SPECIAL TOOLS AND TEST EQUIPMENT

Description ' Part Mumber

Harmonie Filter/Power Amplifier Test Extender Cabie
RF Coax Cable {3 sach)
Radlo Set, Test Bed AN/PRG-104
YTV
Signai Generator, RF
Digital Muitimeter (DVM, ohmmeter function)
Dummy Load (50 ohms)
Wattmeter _

— Power Meter

- Thermocouple Power Sensor
Power Supply, DC
Power Supply, Current Limited
Attenuator, Coaxial (20 db, 30 W min, 50 ohms) Narda 765-20
Attenuator, Step

NOTE

Refer to page 71-6 for test equipment characteristics.



TM 07748B-45/2, TM 11-5820-1046-40

HARMONIC FILTER FAULT ISOLATION ALIGNMENT PROCEDURE {2 of 3)

ALIGNMENT SETUP
SETU TEST BED RADIO UNIT UNDER TEST
ANPRC—104 HARMONIC
FILTER:
HARMONIC FILTER/POWER
J1| AMPLIFIER TEST EXTENDER P
HANDSET . E CABLE (18 PINS} .
AN L.,_J ‘k—a
[AuDi0 |
NPT/
[:" OUTPUT
Az
RE COAX CABLE j
H ATIT[  y50MIN AT 30 MHZ
(+22 DBM, 2.8 V, 50 1)
POWER
AMPLIFIER
AZd2 coaxiAlL
ATTENUATOR STEP AF
{30 W MIN, ATTENUATOR WATT-
20 DB} SET TO 20 DB METER
BATTERY
CAUTION
TO AVOID DAMAGE TO THE
BENCH TEST CABLE RADIO DUMMY VTVM
PROTECTION CIRCUITS, APPLY POWER SUPPLY LOAD mﬁrg;
POWER AS FOLLOWS: P e ANATE)
RF LIMITED 4
1. CONNECT BENCH TEST BENCH {NOTE 5
CABLE TO RADIO. TEST {3 coax
” CABLE CABLE + - .
. TURN ON POWER SUPPLY
AND CHECK QUTPUT LEVEL. l—-—l BNC/BANANA NOTES:
3. THEN COMNNECT BENCH TEST j 1. EQUIVALENT TEST EQUIPMENT MAY BE USED.
CABLE TO POWER SUPPLY. RF COAX CABLE 2. USE ONLY TEST EQUIPMENT THAT {S PROPERLY
CALIBRATED. FAILURE TO DO S50 MAY PROVIDE
'—"‘! ]’——I I“—] ERRONEOUS OR MISLEADING PERFORMANCE OR
FAULT INDICATIONS. _
r + - 3. IF ADEQUATE WATTMETER IS NOT AVAILASBLE,
SUBSTITUTE VTVM TEAMINATED WITH DUMMY
DIGITAL MOD IN/OUT = g2 HERE R = HMS
MULTIMETER POWER RF SIGNAL LOAD, P~ ES/RW R = S0 OHMS.
v SUPPLY _ GEMERATOR
OHMMETER DC (NOTE 4) a, SET MODULATION MODE SWITCH TO AM, EXT, DC,
FUNCTION) AND TURAN LEVEL SWITCH TO CCW POSITION PRIOR
TO CONNECTING DC CABLE TO MOD iN/OUT CONNECTOR.

5. SET QUTPUT VOLTAGE TO +2 V DC. CAUTION: DO ROT
EXCEED +5 v DC, SET CURRENT REGULATION TO MINIMLIM
REQUIRED TO PERFORM ALIGNMENT,

Flgure 8-6. Harmonic Fliter Fault isolation Alignment Procedure
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ThM 07748B-45/2, TM 11-5820-1046-40

HARMONIC FILTER FAULT ISOLATION ALIGNMENT PROCEDURE (3 of 3)

PRELIMINARY SETUP

o o @ P

Remove the harmonic fiiter from the RT.

Remove the cover from the power amplifier module of the test bed radio set. Disconnect the tf radio
coax A1J1 at the module and piug in the fabricated f coax cable in its place.

Connect the test radio, module, cables, and test equipment as shown on page 6-37. Comply with notes

1 thru 5 on page 6-37.

Select the rf signal generator frequency of 29.9999 MHz and an initial level output of 0 dbm at radio. Set

gdc power supply (7 amp) to +26.5 V.

Set the test radio controls on the control pans! and amplifier/coupler as follows:

gEpose

FREQUENGCY KHz to 299209
Lafthand RODE to VTR

ANT SEL to 50 OHMS (bypass)
VOLUME OFF/MAX 1o midposition

ADJUSTMENT

1.
2.

No oW

Monitor VFWD, TP1, of the module using the test DVM and a sharp probe.

Close the PTT switch on the handset and adjust the rf signal generator output to +19 dbm, turn the
modulation level contro! to obtain 20 W output (2 mW indicated on the wattmeter) from the harmonic
filter module,

Adjust R1 to obtain +14.5 +0.1 V dc at TP1 of the module with 20 W module output.

Change the DVM monitor point from TP1 to A1A2P1 pin 14, VREFL (reflected voliage).

Adjust RZ to obtain the minimum voitage at pin 14. it should be between zero and -3.0 V dc
Open the handset PTT switch.

Disconnect the +26.5 V dc Input to the radio and remove the cables connected to the module.



POWER SUPPLY FAULT ISCLATION

The power supply fault isolation procedure is divided into the foliowing: special tools and test equipment,
performance test setup, performance test, and alignment procedure.

POWER SUPPLY FAULT ISOLATION SPECIAL TOOLS AND TEST EGQUIPMENT

Description Part Number
Synthesizer Test Exiender Cable
Audio Input/Keying Adapter
RF Extender Cable
Tool Kit, Electronic TK-105/G

Banch Repair Center Pace PRC-350C
Maintenance Kit, Printed Circult MK-984/A
Radio Set, Test Bed AN/PRC-104
VTVM

Digitai Muitimeter (DVM, ohmmeter function)
Dummy Load (50 ohms)
Wattmeter

— Power Meter

— Thermocouple Power Sensor
Power Supply, DC _
Attenuator, Coaxial 20 db, 30 W min, 50 ohms Narda 765-20
Multimeter

NOTE

Refer to page 7-6 for test equipment characteristics.

T8 O7748B-457/2, TM 11-5820-1046-40
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T O7748B-45/2, TM 11-5820-1048-40

POWER SUPPLY FAULT ISOLATION PERFORMANCE TEST SETUP

VTV
{WATT-
METER
ALTERNATE)

DUMMY
> LOAD

AR
L

RE
WATT-
METER
NOTE 4)

AUDIO INPUT/
KEYING
ADAPTER
(NOTE 4)

L

[ 1

COAXIAL
ATTENUATOR
(30 W MIN,

20 DA}

(NOTE 4)

DIGITAL
MULTIMETER
{DVM,
OHMMETER
FUNCTION)

MULTIMETER
(AMMETER
FUNCTION}

Figure 6-7.

SYNTHESIZER TEST
EXTENDER CABLE
136 PIng)

AF EXTENDER CABLE

[z

P a1

AF EXTENDER CABLE

AF EXTENDER CABLE

TEST BED RADIO
ANFPRC—104
UNIT UNDER
\ TEST POWER
SUPBPLY
- AUDIO
INPUT/
oUTPUT
7/
r BNC
HATTERY

RF EXTENDER CABLE

L]

BENCH TEST CABLE

C1 [

- +

POWER SUPPLY, DC

Power Suppiy Fault isclation Performance Test Setup

CAUTION

TO AVOID DAMAGE TO THE
BENCH TEST CABLE RADIO
PROTECTION CIRCUITS, APPLY
POWER AS FOLLOWS:

1. CONNECT BENCH TEST
CABLE TO RADIO,

~ 2, TURN ON POWER SUPPLY
AND CHECK OUTPUT LEVEL.

NOTES:

3. THEN CONNECT BENCH TEST
CABLE TO POWER SUPPLY.

SYNTHESIZER

A1

A2

A3J3

A3J4

EQUIVALENT TEST EQUIPMENT MAY BE USED.

USE ONLY TEST EQUIPMENT THAT IS PROPERLY
CALIBRATED. FAILURE TO DO SO MAY PROVIDE
ERRONEOUS OR MISLEADING PERFORMANCE OR

FAULT INDICATIONS,

IF ADEQUATE WATTMETER 1S NOT AVAILABLE,
SUBSTITUTE VTVM TERMINATED WITH DUMMY

LOAD, P » EZ/R WHERE A = 50 OHMS.

NOT USED IN ALIGNMENT,




POWER SUPPLY FAULT ISOLATION PERFORMANCE TEST (1 of 2)

NOTES

1. If voliage exceeds tolerance, refer o alignment of R17.
2. If voitage exceeds tolerance, refer to alignment of R24.
3. Unless otherwise specified, all voltage measurements taken with respect to chassis ground.

UNIT UNDER
TEST POWER
“SUPPLY

i

REMOVE SYNTHESIZER MODULE
OF TEST K8ADIO AND CONNECT
AS DN PAGE 8-40. REMOVE
POMER SUPPLY MODULE OF
TEST RADIO AND REPLACE
WITH UNIT UNDER TEST WITH
SHIELD REMOVED. NOTE THAT
ALL TEST POINTS ARE OM
THE COMPONENT SIDE OF

THE UNIT. SET

| voLume oFe/Max| 10
MIDPOSITION,
[epequENCY Knz | TO

[29980.0]. LEFTHAND
To [VTR]. ATGHTHAND
(mooE | TO {usB |, AnD

[anT sEL] TO [50 OHms]

[BYPASS) . SET DC POWER
SUPPLY {7 AMP] TD +28.5 V.
MONITOR DC POWER SUPPLY WITH
AMMETER

CuR-
RENT FROM
+26.5 v
POWER SUPPLY, DC
IS BELOW
250 Ma

MONITOR
TP1, TPE, TP7
WITH DVM

TM 07748B-45/2, TM 11-5820-1046-40

SHOAT
CIRCUIT

a TP3 WITH

TP& IS
+12.5 £0.35 V

{MOTE 1)

PAGE B8-42
TPS 15
LESS THanN
1V
MONITOR
TP2 WITH DVM
LATCH G1, @2,
C2 FAULT

MONITOR

2 AMP FUSE
15 BLOWN; OR
AEPLACE L4,
A3, C14, Ci15

0SCILLOSCOPE

DOWN SWITCHER
FAULT,
REPLACE U1

DOWN SWITCHER
FAULT.,
REPLACE U3
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POWER SUPPLY FAULT ISOLATION PERFORMANCE TEST (2 of 2)

PAGE 8-41
YES

REDUCE +28.5 V
AT POHER SUPPLY
T0 +20.0 V. SET

HONITOR TR2
WITH DV

LATCH @4, 62,
2 FAULT

DOWN SWITCHER
FAULT,
REPLACE U4

#| LEFTHAND [ MODE |
70 [VIR]. cLosE

CH KEY

LATCH G4, B2,
C2 FALLT

DOWN SWITCHER
FAULT,
REPLACE VR1

- LATCH 84, G2,
C2 FAULT

SET RIGHTHANO
10 [V RCV]. OPEN C

KEY. MOMENTARILY
GRACUND TP7

BOTH
TPS AND
TP7 ARE LESS
THAN 1 ¥

LATCH B4, G2,
€7 FAULT. IF
2 AMP FUSE IS5
BLOWN, REPLACE
FUSE

YES

TURN | VOLUME OFF /MAX |
10 [OFF|. THEN TO
HIDPOSITION

MONITOR TP8

REPLACE FUSE

.

AND TP7
WITH DvM

LATCH 031, 62,
C2 FAULT

|

TURN | VOLUME OFF /MAX |

1o [oFF]. prscomwect

TEST EQUIPMENT.
REPLACE SYNTHESIZER
AND POWER SUPPLY

TEST PASSED




POWER SUPPLY FAULT ISOLATION ALIGNMENT PROCEDURE

The alignment procedure is to be used in either of these situations: (1) the performance test calls a
potentiometer out of adjustment, or (2) one of the following is replaced:

1. Timers U1, U2,
2. Switching Regulators U3, U4.

3. Diode VR1.
4. Capacitors C6, C7.

The procedure consists of special tools and test equipment, alignment setup, preliminary setup, and
adjusiment procedura.

SPECIAL TOOLS AND TEST EQUIPMENT

The special tools and test equipment required for the alignment procedure are the same as those listed in the
table on page 6-39,

ALIGNMENT SETUP

The alignment setup is the same as the setup shown on page §-40.

TM 07748B-45/2, TM 11-5820-1046-40

PRELIMINARY SETUP

1. Remove the synthesizer and the power supply from the RT.

2. Plug the power supply (unit to be aligned) into the test bed radio.

3. Except for the keying adapter and watimeter, connect the test radio, cabies, adapters, and test
equipment as shown on page 6-39. Set the d¢ power supply (7 amp) to +26.5 V.

4. Set the following test radio controls as follows:

FREQUENCY KHz to 289800

Righthand MODE to US8

ANT SEL to 50 OHMS (bypass)

Lefthand MOQDE to VTR

YOLUME OFF/MAX to midposition

PRDTD

ADJUSTMENT
1. Monitor the voltage at TP7 of the module and adjust R24 to obiain +6.50 V.

2. Monitor the voltage at TP6 of the module and adjust R17 to obtain +12.50 V.
3. Turn the radio off and disconnect the test equipment.

§-43/{6-44 blank}
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EFP COMPOMNENT LOCATION (1 of 3)
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EFP COMPONENT LOCATION {2 of 3)
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EFP COMPONENT LOCATION (3 of 3)
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THE 077488-45/2, TM 11-5820-1048-40
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MODULATOR/DEMODULATOR COMPONENT LOCATION
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TM 07748B8-45/2, TM 11-5820-1046-40

FIRST FREQUENCY CONVERTER COMPONENT LOCATION
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SECOND FREQUENCY CONVERTER COMPONENT LOCATION
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THIRD FREQUENCY CONVERTER COMPONENT LOCATION
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HARMONIC FILTER COMPONENT LOCATION
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Section Ill. RT SCHEMATIC DIAGRAMS
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GENERAL

This section contains detailed schematic diagrams to be used by the technician to troubleshoot the RT.
Schematlc diagrams are provided for the EFP, synthesizer, modulator/demodulator, harmonic filter, and
power supply.
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TM GT7748B-45/2, TM 11-5820-1048-40 .

RT SCHEMATIC DIAGRAM (1 of 2)
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EFP SCHEMATIC DIAGRAM (1 of 5)
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POWER SUPPLY COMPONENT LOCATION
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EFP SCHERMATIC DIAGRAM (5 of 5)
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RAMP GENERATOR SCHEMATIC DIAGRAM (1 of 2)
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70/80 MHZ VOLTAGE-CONTROLLED OSCILLATOR (VCO) SCHEMATIC DIAGRAM {1 of 2}
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70/80 MHZ YOLTAGE-CONTROLLED OSCILLATOR {(VCO) SCHEMATIC DIAGRAM (2 of 2)
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MODULATOR/DEMODULATOR SCHEMATIC DIAGRAM (1 of 2)
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MODULATOR/DEMODULATOR SCHEMATIC DIAGRAM (2 of 2)
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SECOND FREQUENCY CONVERTER SCHEMATIC DIAGRAM
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Figure §-24. Second Frequency Converter Schematic Diagram TOP VIEW o
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THIRD FREQUENCY CONVERTER SCHEMATIC DIAGRAM
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Figure 6-25. Third Frequency Converter Schematic Diagram
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HARMONIC FILTER SCHEMATIC DIAGRAM

ThA 07748B-45/2, TM 11-5820-1046-40
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POWER SUPPLY SCHEMATIC DIAGRAM
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CHAPTER 7

AMPLIFIER/COUPLER DEPOT MAINTENANCE

Section |. AMPLIFIER/COUPLER FAULT ISOLATION

Page

GONBIAL ...vioeieiiccnciensenraunnnacsacrnensetonetsesessrestnonsnnasansetatrnasansnassasssasane 7-1
Power Amplifier Fault 1800aHON ... ....civicerivivcriieriecsccrcrancrunnsisesassssmasnnases 7-1
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QENERAL

This section contains information required to enable the technician to locate maffunctions in the
components of the amplifier/coupler modules. Fault isolation procedures are provided for the power
amplifier and antenna tuner.

NOTE

All measurements in the fault isolation and alignment procedures are taken with
respect to chassis ground, unless otherwise specified.

POWER AMPLIFIER FAULT ISOLATION

The power amplifier fault isolation procedure is divided into the following: special tools and test equipment,
performance test setup, performance test, and alignment procedure.

POWER AMPLIFIER FAULT ISOLATION SPECIAL TOOLS AND TEST EQUIPMENT

Description Part Number
Harmonic Fllter/Power Amplifier Test Extender Cable
Audio Input/Keying Adapter
RF Coax Cabie

T 67748B-45/2, T 11-5820-1048-40

Paga
Antenna Tuner Faull BOIBHON ....oiivsieirinairennrcscetsrarcossntsorasssaarsansararanassa 7-8
Speclal Tools and Test Equipment...........ccccioiiinviarioiiiiiosersissrnnscsessane 7-8
Performance Test Selup .....ccivirriiiinrerioitaniicnanianioriesareisarinrensssonssns 7-9
Por OrmIANCE Tl ... oot icaeie i cranatcesssantrbrssrcnrasisssaasisanamanceas 7-10
AlgNMENt ProcadUIB. ... .c.ociiiiiiinisnsaniosinnciscnsansarsssssesasrasesnssasosnansassss 7-18
Description Part Number
VTVM _
Signal Generator, RF
Oscilloscope

Digital Multimeter {(DVM, ohmmeter function)
Attenuator, Step 10-db steps, 0.5 W, 50 ohms
Dummy Load (50 ohms)
Wattmeter
— Power Meter
— Thermocouple Power Sensor
Spectrum Analyzer
— High Resolution IF. Section
— RF Section
— Tracking Generator
— High Impedance Probe
Power Supply, DC
Attenuator, Coaxial 20 db, 30 W min, 50 ohms

Narda 765-20

Tool Kit, Electronic TK-105/G
Bench Repair Center Pace PRC-350C
Maintenance Kit, Printed Circuit MK-984/A
Radio Set, Test Bed AN/PRC-104

NOTE

Refer to page 7-6 for test equipment characteristics.
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POWER AMPLIFIER FAULT ISOLATION PERFORMANGE TEST SETUP

OIGITAL
MULTIMETER
(DM,
OHMMETE R
FUNCTION}

|

]

BENCH
TEST
CABLE

C1 ]

+ -

POWER SUPPLY,
oc

TO AVOID DAMAGE TO THE
BENCH TEST CABLE RADICO
PROTECTION CIRCUITS, APPLY
POWER AS FOLLOWS: . .

1. CONNECT BENCH TEST
CABLE TO RADIO.

2. TURN ON POWER SUPPLY
AND CHECK QUTPUT LEVEL.

3. THEN CONNECT BENCH TEST
CABLE TO POWER SUPPLY.

ggi’;‘g;‘“”“ UNIT UNDER TEST
ET POWER -
—— REcoaxcaBlE o T * POWER SLIPALY AMPLIFIER
CURRENT MODULE
LIMITED
: HPL6295A
. NOTES
MOD. . At
INPUT/QUTPUT
RE SIONAL COAX CABLE ]
GENERATOR
TEST BED RADIO
ANJPRC-104
AUDIO INPUT/ | W
E KEYING ]
{ ADAPTER L
AP AUDIO
INPUT/
HARMONIC FILTER/POWER
OUTPUT
AMPLIFIER TEST
E EXTENDER CABLE (18 PINS)
Fd
AE COAX CABLE
: BNG _ _
BATTERY CAUTION

RF COAX CABLE
(ALIGNMENT AND
SPECTRUM
ANALYZER TEST)

MOTES:

EQUNIVALENT TEST EQUIPMENT MAY BE USED.

USE ONLY TEST EQUIPMENT THAT 1S PROPERLY
CALIBRATED. FAILURE TO DO S0 MAY PROVIDE
EARONEQCUS OR MISLEADING PERFORMANCE OR
FAULT INDICATIONS.

1F ADEQUATE WATTMETER (S MOT AVAILABLE,
SUBSTITUTE VTVM TEAMINATED WITH DUMMY
LOAD, P = E2/R WHERE & = 50 OHMS,

BEFORE USING SPECTRUM ANALYZER, RF
SECTION HP-855638, PERFORM PRELIMINARY
CHECKS CONTAINED 1M THE HP-8553B OPERATING
bAANUAL.

NOT USED IN ALIGNMEMT.

PRIORA TO PERFORMING POWER TEST,
DETERMINE RF LOSS OF ALL RAF COAXIAL
CABLES USED DURING POWER TEST OR
ALIGNMENT.

SET MODULATION MODE SWITCH TO AaM, EXT
D¢, TURM LEVEL SWITCH TO CCW POSITION
PRIOR TO CONNECTING DC CABLE TO

#MOD. IN/OUT CONNECTOR.

SET OUTPUT SUPPLY TO 2 V DG
CURRENT MINIMAL BEFORE TEST.
CAUTION: DO NOT EXCEED +5 V DC

QUTPUT CURRENT MINIMAL
TO PERFORM TEST.

VTVM
oDUMMY (WATT-
L.OAD METER

ALTERNATE)

I OSCILLOSCOPE

SPECTRUM
ANALYZER

{NOTE 5)

COAXIAL
ATTENUATOR

Flgure 7-1.

(30 W MIN,
20 pa)

RF
STEP WATT-
ATTENUATOR METER

N

Power Amplifier Fault icolation Performance Test Setup
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POWER AMPLIFIER FAULT ISOLATION PERFORMANCE TEST SETUP

AF COAX CABLE

BMNC/BANANA

ADAPTER

* POWER SUPPLY

RE

[

]

UNIT UNDER TEST

"POWER:

AMPLIFIERA
MODULE

Al

A132

NOTES:
1, EQGUIVALENT TEST EQUIPMENT MAY BE USED.
2. USE ONLY TEST EQUIPMENT THAT IS PROPERLY

CALIBRATED. FAILURE TO DO SO MAY PROVIDE
EAROMNECUS OA MISLEADING PERFORMANCE OR
FAULT INDICATIONS.

3. IF ADEQUATE WATTMETER 15 NOT AVAILABLE,
SUBSTITUTE VTVM TEAMINATED WITH DUMMY
LOADR, P » E2/8 WHERE A = 50 OHMS.

a4, BEFORE USING SPECTRUM ANALYZER, RF
SECTION HP-85538, PERFORM PRELIMINARY
CHECKS CONTAINED 1N THE HP-8883B OPERATING

MANUAL.
5. NOT USED 1IN ALIGNMENT.
B. PRIOR TO PERFORMING POWER TEST,

DETERMINE RF LOSS OF ALL RF COAXIAL
CABLES USED DURING POWER TEST OR
ALIGNMENT.

7. SET MODULATION MODE SWITCH TO AM, EXT
DC, TURM LEVEL SWITCH TO CCW POSITION
PRIOR TO COMMECTING DC CABLE TO
MOD. IN/OUT CONNECTOR.

8. SET OUTPUT SUPPLY TO 2 V DC
CURRENT MINIMAL BEFORE TEST.
CAUTION: DO NOT EXCEED +5 V DC

QUTPUT CURRENT MINIMAL
TO PERFOAM TEST.

VTVM
DUMMY (WATT-
LOAD METER
ALTERMATE)

CURRENT
LIMITED
. HPLEZ15A
. NOTE S
MOD. " aE
INPUT/QUTPUT
AF SIGNAL COAX CABLE
GENERATOR
TEST BED RADIO
ANPRC-104
N
AUDIO WNPUT/
e ] i
ADAPTER .
AUDIO
INPUTY/
OUTPUT HARMONIC FILTER/POWER
AMPLIFIER TEST
E EXTENDER CABLE {18 PINS)
P
BF COAX CABLE
i BNG :
BATTERY CAUTION
L_J TO AVOID DAMAGE TO THE
BENCH TEST CABLE RADIO
PROTECTION CIRCUITS, APPLY
POWEH AS FOLLOWS:
BENCH )
TEST 1. CONNECT BENCH TEST RF COAX CABLE
CABLE CABLE TO RARIO. {ALIGNMENT AND
e SPECTAUM
2. TURN ON POWER SUPPLY ANALYZER TEST)
AND CHECK DUTPUT LEVEL. .
r—] [__1 3. THEN CONNECT BENCH TEST
- - CABLE TQ POWER SUPPLY.
DIGITAL POWER SUPPLY,
MULTIMETER DC
{DVM,
OHMMETE R
FUNCTION}

‘ OSCILLOSCOPE

SPECTRAUM
ANALYZER
{NOTE 5}

Figure 7-1.

COAXIAL
ATTENUATOR
(30 W MIN,

20 D&

RF
STEP WATT-
ATTENUATOR METER

Power Amplifier Fauit isolation Performance Test Setup



POWER AMPLIFIER FAULT ISOLATION PERFORMANCE TEST (i of 4)

NOTES

1. TP8 voltage should be between 2.8 and 9.8 V peak {o psak when frequency Is between 2 and 16 MHz.
TP8 voltage should be between 10.6 and 36.4 V peak to peak when frequency is bsiween 17 and

30 MHz.

b g 1o

A negative voltage (-7.5 V) may be injected at pin 5 of P1 to test AR2-2, Q16 without using rf drive.
Unless otherwise specified, all voltage measurements taken with respect to chassls ground.
All points of test for this troubleshooting branch on 755002A0668 board.

HARMONICS TOLERANCE:
FIAST - 10 DA MIN
SECOMD - 30 DB MIN
THIRD ~ 30 DB MIM
FOURTH - 30 D8 MIN
FIFTH - 30 OB MIN

WITH RESPECT TO CARRIER

¢ DBM

HA

RMONICS =10

-20

(SECOND - GURTH

-30
i THIRD i )

FIAST
1

~40

FIFTH

=50

o)

10

20 30 40 50 80 70 80 90 100

MHZ

FIGURE A
BANDWIDTH 300 KHZ
SCAN WIDTH 10 MHZ
INPUT ATTENUATOR 40 0B
SCAN TIME DIV 0.5 SEC
LOG. REF LEVEL +10
LINEAR SENSITIVITY 0
VIDED FILTEAR 100 HZ-
SCAN MODE SINGLE
10-D8 L.OG. 10-0B LOG.
SCAN TRIGGER AUTD
CENTER FREQUENCY S0 MHZ
SCAN (INNER RED] PER DIV
RAANGE MHZ 0-110
STORAGE ST0
INTENSITY CENTERED
PERSISTENCE 80 ~ 180°
TIME ano

0 DBM
I
-20
-3a
«40
-50
~80
30 KHZ BT -7
sPuRs || SPURS -80
-80
100
15.80 ] 15.90 [16.000} 1B.40 | 16.20
45,85 15.85 16.15
MHZ
FIGURE B
BANDWIDTH 1 KHZ
SCAN WIDTH 0.05 MAZ
INPUT ATTENUATOR 10 DB
RANGE MHZ 0-110
CENTER FREQUENCY 186 MHZ
VIDED FILTER 10 KHZ
SCAN MODE SINGLE
10-D8 LOG. 10-0B L06G.
SCAN TRIGGER AUTOD
LOG. REF -20
LINEAR SENSITIVITY 0
SCAN [INNER RED} PEA DIV
SCAN TIME DIV 0.5 SEC
STORABE STD
INTENSITY CENTERED
PERSISTENCE 80 - 1809
TIME 80°

5TAJ-45104-7~1-2.1

TH 07748B-45/2, TM 11-5820-1046-4

7-3



TM 07748B-45/2, TM 11-5820-1046-40

POWER AMPLIFIER FAULT ISOLATION PERFORMANCE TEST {2 of 4)

‘ UNIT UMDER
TEST POWER
AMPLIFIER

COMMECT POWER AMPLIFIER
T0 TEST BED RADIO AND
EQUIPMENT AS ON PAGE 7-2.

l08000.0{, an0 | aNT SEL |

™ (BYPASS) .

SET DO POWER SUPPLY (7 AMP)
T0 20 V. SET #F SIGNaL
GEMERATOR TO 8.0 MHZ

+40 DBM, SET STEP ATTENUATOR
T0 20 D8,

SET |VOLUME OFF/mAX| GONTROL
TO MIDPOSITION

T4

BUT

. ATTENUATORS
NOT SET
CORRECTLY.

. RECEIVE PATH-
WAY THROUGH
RELAYS Ki,

K2 FAULTY

MONITOR FUSE
Fi WITH DvM

" FusE
OPENS WITH
POWER CONNECTED

[voLume

15 [oFF]

- FUSE
OPENS WITH
YOLUME ON

i

SHORT CIRCUIT.
CHECK DC
RESISTANCE AT
™8

FUSE FAULT.
AEPLACE FUSE

HODIFY EXTENDER
CABLE S0 THAT
PIN 3 1S NOT
CONNECTED

CAUTION

DO NOT EXCEED
30 SECONDS IN
CONT INUQUS
TRANSMIT MODE
WITH MODULE ON
EXTENDER CABLES.
SET AF WATTMETER
TO HIGH SCALE

SET LEFTHAND

|NODEI T0 |VTFI|
CLOSE PTT

MONITOR TP3
HITH DVM,
CLOSE CW KEY

TP3
I8 +30.5 v
FOA A SMALL
DEVIATION, REFER
TO ALIGNMENT
» OF R24

GROUNG PIN 11
OF P1. MONITOR
TP4 WITH DVM,
CLOSE CwW KEY

TP4 15
+14 12 V¥

YES

SHORT CIACUIT.
CHECK DC
RESISTAMNCE AT
P2

FaULT
CORRECTED

CHECK PA
FOR SHORTS

MONITOR Q13
EMITTER WITH
DvM

SWITCH G13
FAULT

AELEASE GHOUND.
CLOSE CW KEY
FOA REMAINDER
OF TEST, BUT
NOT MODRE THAN
30 SECOMDS AT
A TIME

—()

PABE 7-5

MONITOR TPa
{FIG.7~7,
SHEET 2) WITH
O0SCILLOSCOPE

MONITOR Q10
FI16.7-7,
SHEET 2)
BASE WITH
0SCILLOSCORE

Q10 BASE
15 PLRLSED
J0 0.5 V

SWITCH 810
FALR.T

HONITOR VA1
WITH DVM

VR1 IS
+37 21 ¥

REPLACE YR1 OR
911 {FI6.7-7,
SHEET 2)

QSCILLATOR
U1 FAULT

© DIFF. AP OR

DATYER FAULT.
FOLLOW Ui
HAVEFORM
THROUGH @4 TO
88. REPLACE
FAUWLTY
TRANSISTCOR

BUFFER FAULT.

{ REPLACE 04, G2,

0R @3 (F16.7-7,
SHEET 2}
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POWER AMPLIFIER FAULT ISOLATION PERFORMANCE TEST (3 of 4)

PAGE 7-4

SET AF SIGMAL
GENERATOR TO
18.000 MHZ. 1. A IF OUTPUT HARMONICS
CORNECT SPEC- ARE EXCESSIVE, THEN
TR ANALVZER 83, @8 0R 010, D11
” WATT- ™ ;oséaga PER. HARMONICS g;éggtggséaé-7.
METER INDICATES  YES AGE 7~2 WITH _ WITHIN T
2w 22 DB(2O W SHTTCH SETTINGS L A et UNALANCED . REPLACE
/ PER PAGE 7-3. ) CHED .
Junlp euvRum SET 2 BN 6 Ty 2. 8 IF SPURS ABOVE -60
g : DBM ARE PRESENT AT
| FREGUENCY Knz | 30 KHz, THEN EITHER
TR Ce9. 32, OA C5 IS
7o [18000.0]. FAULTY
CLOSE CH KEY
MONITOR TP3
MITH DISCONNECT SPEC-
0SCILLOSCOPE TRUM ANALYZER. ADJUST RF
RECONNECT RF SIGNAL GEN-

CoaX T0 A1J2 ERATOR UNTIL

P8
MOMITCR TP9 (ALC) YES | TPD IS #3 V.
WITH DVH-ADJUST “§BL+?1§E DO NOT EXCEED

AF SIGNAL GEMER- 3 MW AT WATT-

. ATOR OUTPUT UNTIU METER (30 W
TP@ 1S MONITOR 84, G5 MONITOR G3, B8 TPS 15 1 V (ABOUT 5D oyTPUT)
BETWEEN 2.8 F16. 7-7, 04, 85 G4, 85 JFLs. 7 +20 DB)
AND 9.8 V P-P SHEET 1) BASE, BASES ARE MORE COLLECTORS ARE COLLECTOR, BASE
(NOTE 1) COLLECTOR WITH THAN +0.0B V +0.06 V OR . .
VM LESS EMITTER WITH
DVM MONITOR PINS :
3.4 OF AR3
WITH OVM
1g¥é10? 810, 041 PAGE 7-8
. 7-7,
S e RSP & PA DIsASLE oL Tn st A
COLLECTOR, BASE, HWITH DVM ' +19 3 V REPLACE T2,L20
HITH DVM BUFFER
AR1-1
FAULT
Q10, @14 OUTPUT STABE
COLLECTORS ARE FAULT HEPt ACE OVERSHOOT
30 % ' CONTROL FAULT TEMP , COMP.
1 V AMS Ta : FAULT. REPLACE
AEPLACE AR3 g3, a6 A 10
BASES ARE G4, 82, OR €2 REFER o
+0.7 0.2 Vv (FI6. 7-7. ALIGN?
SHEET 1) OF R3
(PAGE 7-7)
610, 611 TEMP. COMP.
BASES ARE a7, 08, 09 CoRTROL FAULT.
+0.8 0.4 V F16. 7-7. REPLACE AR4 DRIVER STAGE
SHEET 1) FAWLT FAULT. ALC AR3-1
REPLACE 03, @B FAULT

QUTPUT STAGE
FAWLT, REPLACE
040, 811

7-5
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POWER AMPLIFIER FAULT ISOLATION PERFORMANGCE TEST {4 of 4

7-8

PAGE 7-5

HATTMETER
IS ABOVE
30 MW

NO

MONITOR PIN 9
OF AR3 WITH
DV

OVERSHOOT
CONTROL FAILT.
REPLACE AR4

. DECAEASE RAF SIGNAL

BENERATOR UNTIL

WATTMETER READS

0.1 MW {1 W RADID
OUTPUT)

. MONITOR TP7 WITH DVM

OVERSKOOT
CONTROL FAULT.
REPLACE AR3

1V

SIDETONE
EMABLE FAULT,
REPLACE ARZ
OR Q15
INCREASE RF
SIGNAL GEN-
ERATOR UNTIL
WATTMETER READS
0.8 MW{B N
AADIO OUTPUT)
7 IS SIDETONE :
LESS THAN | FAULT. REPLACE

AR2 OA ai5

. BEDUCE AF SIGNAL

BENERATOR TO 4 DBM.

. DISCONNECT ATTENUATORS

AND WATTMETER FROM BNC
ANTENNA DUTPUT,

. MONITOR TP10 WITH

OSCILLOSCOPE

DOES
TP10 INCAREASE
FROM 3§ 0.5 V¥
TD +8.5 ¥4 v

MONITOR TP9
WITH DVM,
WITH ATTEW.
STILL DIS-
CONNEGTED

TURN

[ voLume oFF /Max]

10 [0FF]. RE-

PLACE MODULE

TEST PASSED

TUNE CHECK
ENABLE FAULT.
BEPLACE AR2
18 (NOTE 2)

BUFFER AR1-2
FauLTY




POWER AMPLIFIER FAULT ISOLATION ALIGNMENT PROCEDURE

The alignment procedure is to be used in either of these situations: (1) the performance test calls a
potentiometer out of adjustment, or (2) one of the following is replaced:

O B

Qvershoot control AR3, AR4.

ALC, ARS.

Buffers AR1, AR2.

Power transistors Q3, Q6, Q10, Q11 (fig. 7-7, shest 1).
Transformers T1, T2, T3, T4, T5.

DC-DC converter.

The procedure consists of a preliminary setup and an adjustment procedure.

PRELIMINARY SETUP

1.

2.
3.

With all power off, remove the power amplifier module from the amplifier/coupler. Connect the test
setup as shown on page 7-2, except that A1J1 will not be connected to the rf coaxial extender cable at
this time. Connect the rf coax extender cabie shown at A1J2 to the coaxial atienuator.

Set dc power supply (7 amp) to +24.5 +0.1 V dc. Set the coaxial attenuator to 10 db.

Set the ANT SEL switch to 50 OHMS (bypass), VOLUME OFF/MAX to midposition. Set FREQUENCY
KHz to 29999.9, lefthand MODE to USB, and righthand MODE to VTR.

TM 07748B-45/2, TM 11-5820-1046-40

ADJUSTMENT

NOTE

The following definitions apply for adjustments made in the steps below:
R1 = gain adjust

R13 = bias adjust
A24 = +30.5 V dc adjust
R34 = ALC reference adjust

Monitor power amplifier modute TP3 with DVM. Press PTT (audio input/keying adapter). Adjust R24
(tig. 7-2. sheet 2) (bottom board) for +30.5 0.5 V dc. Release PTT and set YOLUME OFF/MAX to OFF.
On the 18-pin extender cable, open pin 3 by removing the jumper wire between the two test points. Insert
a 100 mA dc ammeter between these two test points ensuring that the negative ammeter test lead is
connected to the test point nearest 1o the power amplifier module 18-pin connector. Turn VOLUME
OFF/MAX to midposition.

Press PTT ang adjust R13 {fig. 7-2, shee! 1 on the power amplifier module {top board) for G0 mA. The
PTT switch shouid be pressed only long enough to adjust R13. Release PTT and wait 60 seconds. Pres:
PTT and check the ammeter for a reading of 90 mA. Release PTT.

Remove the ammeater test leads from the extender cable test points. Reinstall the jumper wire to these
test points.

Connect the rf coaxial cable from the rf signal generator to the power amplifier module A1J1. Adjust the
rf output level of the signal generator to +22 dbm (150 mW) at 30 MHz. Refer to notes 7 and 8 on
page 7-2.

Press PTT on the audio input/keying adapter and adjust R1 (fig. 7-2, sheet 1) for a reading of 27 mW on
the power meter {23 +3 W at A1J2). Release PTT.

Monitor E8 on bottom board assembly 755002A0668 with a DVM. Press PTT and adjust R34
{fig. 7-2, sheet 1) for a reading of +13.5 +0.5 V dc.

Release PTT. Turn off all power to the power amplifier module. Disconnect all test equipment.
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ANTENMA TUNER FAULT ISOLATION

The antenna tuner fault isolation procedure is divided into the following: special tools and test equipment, Description Part Number

performance test setup, performance test, and alignment procedure. Digital Multimeter (DVM, ohmmeter function)

ANTENNA TUNER FAULT ISOLATION SPECIAL TOOLS AND TEST EQUIPMENT . Attenuator, Step 10-db steps, 0.5 W, 50 ohms
Dummy Load (50 ohms) 20 W minimum
Description Part Number Wattmeter
Antenna Tuner Test Extender Cabie — Power Meter
Audio Input/Keying Adapter — Thermocouple Power Sensor
Tool Kit, Electronic TK-105/G Power Supply, Current Limited
Bench Repalr Center Pace PRC-350C Power Supply, DC
Maintenance Kit, Printed Clrcuit MK-984/A Attenuator, Coaxial 20 db, 30 W min, 50 ohms Narda 765-20
Radio Set, Test Bed AN/PRC-104
VTVM MNOTE
Signal Generator, RF Refer to page 71-6 for test equipment characteristics.
Qsgcilloscope




ANTENNA TUNER FAULT ISOLATION PERFORMANCE TEST SETUP

TH 077488-45/2, TM 11-5820-1048

TEST BED RADIO ANTENNA
ANPRC-104 TUNER
MODULE
%,
AUDID NPUTY AMTEMNA TUNMER TEST EXTENDER
KEY¥ING I CABLE #1
ADAPTER
NOTE 4)
DURAMY
WL LOAD
DUTPUT
A& CABLE wWar1
HANDEET ‘ l Az
: {NOTE &)
NOTES:
Y ‘
EQUIVALENT TEST EQLUPMENT MAY BE USED.
2. USE ONLY TEST EQUIPMENT THAT IS5 PROPERLY
CALIBRATED. FAILURE TO DO 50 mAaY PROVIDE
EARONEQOUS OR MISLEADING PERFORMANCE OR
EAULT INDICATIONS.
3. \F ADEQUATE WATTMETER (S NOT AVAILABLE,
SUBSTITUTE VTVM TERMINATED WITH DUMMY
AUDIO LOAD, P = E2/R WHERE A = 50 OHMS.
ADAPTER BATTERY
(NOTE 4} 4. NOT USED IN ALIGNMENT, USED IN TROUBLESHOOTING
L...l PROCEDURE. SUBSTITUTE HP1741A IN PLACE OF WATTMETER.
CAUTION
TO AVOLID DAMAGE TO THE
BENCH TEST CABLE RADIO
PROTECTION CIRCUITS, APPLY
sencH | POWER AS FOLLOWS:
+ TEST
POWER capie | 1+ CONNECT BENCH TEST COAXIAL
SUPPLY, CABLE TO RADID. ™ ATTENUATOR STEP WATT-
CURRENT {3C W MIN, ATTENUATOR METE®
LIMITED 2. TUAN ON POWER SUPPLY L1 z0 om INOTE 4) (NOTE 4}
(NOTE 4) AND CHECK OUTPUT LEVEL. {NOTE 4)
3. THEN CONNECT BENCH TEST
CABLE TO POWER SUPPLY.
: p
DiGITAL VTV
POWER ER jied
OSCILLOSCOPE SUPPLY, '(\:,UVL’:'FIMET SIGNAL DUMMY (WATT~
{NOTE 4) oc OHMMETER GEMERATOR LOAD METER
FUNCTION) ALTERMATE)

Figure 7-2. Antenna Tuner Fault Isolation Performance Test Setup

PRC-108-48/3-10-3
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ANTENNA TUNER FAULT ISOLATION PERFORMANCE TEST {1 of §)

NOTES

Changing the lefthand MODE pushbutton from VTR to ¥ RCV to VTR causes a tune start signal to be
routed from the modulator/demodulator. This causes all capacitive and inductive elements to be

- removed from the rf pathway. When the PTT or CW key is closed, the inductors and capacitors are

b

¢ e

7-19

added.

A voltage difference of 1.5 V ac or greater across the coil indicates that the relay is open. The coil is then

in the rf pathway. After a tune stari, and before PTT is closed, all coil relays should be closed.

If a coil Is replaced, be sure that its inductance is exactly (41 percent) one-half of next larger coil.

Unless otherwise specified, all voltage measurements are taken with respect to ground.

Hybvid binary count faults can be Investigated as follows:

a Monitor TP10 with DVM and record voliage measurement.

b. Set TP10 to 0 V (this disables comparator) by adjusting R4.

¢. Monitor S and R terminals for KL1 thru KL11 relays and cempare waveforms to those of a functional
module {ensure the 'L’ ¢count is performed properiy).

d. Set TP10 to +6 V by adjusting R4.

a. Monitor'TP8 and TP9 with DVM and record voltage measurement.

f. Set TP8 and TP9 to +0 V {this disables comparator) by adjusting R2 and R3, respectively.

g. Monitor S and R terminals for KC1 thru KC8 relays and compare waveforms to those of a functional
module {ensure the ‘C’ count is performed properly).

h. Reset TP8, TP9, and TP10 to the values recorded in steps a and e.

Component faitures due to untraceable faults require special handling at a factory or depot location

using a test fixture and a vector impedance meter. If performance is not satisfactory and a tune-fault

does not occur, then refer module to fifth echelon repair level.

UNIT UNDER
TEST ANTENNA
TUMER

CONNECT MODUWLE TO TEST BED
FADTID AS ON PAGE 7-9. SET :

[FREQUENCY KHz | TO
(0200000 . RIGHTHAND
[Mope] To [use]. LEFTHAND
[wooe] To [vTr]. [ANT SEL]
TO BNC (MIDDLE) , AND
{voLuME OFF/MaX | TO
MIDPOSITION, SET DC POWER
SUPPLY {7 AMP) TD +26.5 V.

SET STEP ATTEMUATOR TO
20 DB

CONNECT AUDIO ADAPTER TO RT.
COMNECT AUDIO INPUT/KEYING
ADAPTER TOD AUDIO ADAPTER,
CONNECT HANDSET TQ AUDIO
ADAPTER

ADJUST OSCILLOSCOPE UNTIL
TP10 VOLTAGE IS ON
0SCILLOSCOPE CENTER LINE,
HONITOR TP12 WITH
0SCILLOSCOPE. SMITCH

LEFTHAND {MODE] TO [V RCY|

AND BACK TO [VTR].

MOMENTARILY CLOSE PTT
{NOTE 1)

TPi2
DECREASES
BELOW CENTER LINE
AND RETURNS TO

ORIGINAL VALUE
FIG. C,

PAGE 7-13

¥

MONITOR TP44 WITH
OSCILLOSCOPE . SWITCH

LEFTHAND [MODE | TC [V RCV!

AND BACK TO [VTR].

MOMENTARILY CLOSE PTT

TP114
DECREASES
FRAOM +14 12 V
TO +3.8 13 V AND
CORAESPONDS TO
FIG. A,

PAGE 7-13
(NOTE 1}

MONITOA TP1 WITH
OSCILLOSCOPE. SWITCH

LEFTHAND [MODE| To |v ACvl

AN BACK To [VIR].

MOMENTARILY CLOSE PTT

RF SENSCR
BRIDGE FAWLT,
ESPECTALLY
T2, CR11, CR12,
C8, C16. C1B

AS SHOHN
IN FIG. B.
PAGE 7-13

MONITOR PIN 80
OF At WITH OvM

PIN 80 IS
+3 0.5V

ANTENNMA
TUNER HYBRID
Al FAULT

YES

RF SENSOR
BRIDGE FAULT,
ESPECIALLY
T2. CAB-CR10
Cii, C12.014,
Ci5,C17, 1.2

DISCONNECT ATTEN-
UATOR FROM BNC,
PUSH PTT. OPEN
PTT. RECONNECT
ATTENUATOR,
HOMENTARILY CLOSE
PTT. MONITOR

PIN B OF P1 WITH
AN 0SCILLOSCOPE

PAGE 7-11

. AIBBON CABLE

FAULT; OR

RF SENSOR
BRIDGE FAULT,
ESPECTALLY
CR4, CRS, C10




ANTENNA TUNER FAULT ISOLATION PERFORMANCE TEST (2 of 5)

PAGE 7-10

SET | FREGUENCY KHZ' T0 THE

FOLLOWING FREQUENCIES, PUSH
BTT AND LISTEN FOR A
BEEPING FAULT TOME:

PIN 8 IS

YES
BRIEFLY AT =

25,000.0 7. 08,500.0
GROUND 29,000.0 @. 06, 000.0
27.000.0 9. 04, 300.0

20,000.0 10. 03, 200.0
16, 000.0 14. 02, 400.0¢
12, 000.0

e WM e

MONITOR PIN 7

BEEPING
TUNE FauLT
I5 PRESENT
AFTER ANY
FREQUENCY

BET

FREQUENCY KHz
TO | 00000 .0

ATTENUATOR FROM
BNC, PUSH PTT.
OPEN PTT.
RECAONNECT
ATTENUATOR.
MOMENTARILY
CLOSE PTT

PIN 7 I8
BRIEFLY AT
GROUND

AIBRON CABLE
FAULT; OR CRi

ANTENNA
TUNER HYBRID
AL FAULT

OF Pt WITH )
0SCILLOSCOPE . SWITCH LEFTHAND
DISCONNECT

T0 AND BACK
-

¥

MONITOR PINS
1, 2 OF RELAYS
K1-K8 (A0760Q)
WITH OHMMETER

BEEPING
TONE
HEARD

TURN [VOLUME OFF /MAX |

70 [oFF]. DIsconnecT

TEST EQUIPMENT

e

TUNE FAULT
LOGIC FAULT.
BEPLACE U4

PAGE 7-12

ANTENNA
TUNER HYBRID
AL FAULT

APPLY +15 V TO
CLOSED AELAY
AT PIN 4.
GROUND PIN 3

TEST PASSED
(NOTE &}

T™ 07748B-45/2,

RELAY FAULT

CAUTION
ACCIDENTAL
SHORTING
OF COLLECTOR TO

_______ BASE OF DRIVER

TRANSISTORS WILL
CaUsE ITMMEDIATE
AND PERMANENT

DAMAGE TQ
; HYBRID A1
MONITOR BASE OF R
DRIVER TRANSISTOR
WITH OSCILLOSCOPE.
SWITCH LEFTHAND
[mopE} TO [V ACV]
10 BACK AND
FOURTH
0 To ANTENNA
+0.85 V TUNER HYBRID
PULSE IS A1 FAULT
PRESENT {NOTE 5)

REPLACE
DRIVER
TRANSISTOR

ThM 11-5820-1048-40
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ANTENNA TUNER FAULT ISOLATION PERFORMANCE TEST (3 of 5)

RELAY FAULT

REPLACE
DRIVER
TRANSISTOR

7-12

PAGE 7-41

AEMOVE a2J2 FROM
MODIRE., COMNECT RF;
SIGNAL GENERATOA
VIA FABRICATED RF
COAX CABLE TO A2J1
OF MODULE. SET LEVEL
TO +20 DB AND
FREQUENCY TO 23 MHZ.
MONITOR COILS
{INDUCTORS) La-Li4
HITH OSCILLOSCOPE

" VOLTAGES ™
AT BOTH ENDS
OF Li-L11 MATCH
TABLE ON PAGE
7-14. LINE 0
. [NOTE 2)

APPLY +#15 V TO
OPENED RELAY
AT PIN 4.
GROUN PIN S

YES

i

1

CORRELATE HIBHEST FREQUENCY
FAULT WITH TABLE ON PAGE

7-14. ADJUST | FREQUENCY KHz |

T0 THIS FREGUENCY. RECONNECT
RF CABLE A2J1 TO MOOULE.

SWITCH LEFTHAND 10
AND BACK TO

PRESS PTT, CONNECT RF
SIGNAL GENEBATOR TO A2J1
AND ADJUST THE FREGUENCY
TO THE TABLE FREGUENMCY.
MONITDR THE INDICATED COIL
WITH OSCILLOSCOPE

APPLY +15 V TD
PIN 4 OF RELAYS
Ki-K8 INDICATED
ON PAGE 7-14.
GROUND PIN 5.
TURN RADIO OFF.
MONITOR PINS 14, 2
OF THESE RELAYS
HITH AN OMMMETER

RELAYS
CLOSED

MONITOR BASE OF S
DRIVER TRANSISTOR
WITH OSCILLOSCOPE.
SWITCH LEFTHAMND

{MopeE | TO |V RCV]

T0 BACK

CAUTION

ACCIDENTAL
SHORTING

OF COLLECTOR TO
BASE OF DRIVER

| TRANSISTORS WILL

CAUSE IMMEDIATE
ANO PERMANENT
DAMAGE TO

HYBAID A1l

AND FORTH

MAGNITUDE
OF VOLTABE
OIFFERENCE ACROSS

EACH COIL AS SHOWN
ON PAGE
7-14

COIL
0K (CHECK
FOR ARCS,
CONTINUITY)

APPLY +16 V TO
ASSOCIATED
RELAY AT PIN 4,
BGROUND PIN 3

COIL NOW NO
AS SHOWN ON

RELAY FaWlT

COIL FAULT
(NOTE 3}

ARE THE
ASSOCIATED
CAPACITIVE giﬁégITDR
ELEMENTS
INTACT
— 1
__ i
TueN RADZO ON. | | CAUTION
BA
OF S DAIVER | |accInEnTAL
TRANSISTOR OF | |[SHORTING
EACH OF THE | |OF COLLECTOR TO
INDICATED .. .| BASE OF DRIVER
PELAYS WITH AN TRANSISTORS WILL
CAUSE TMMEDIATE
QSCILLASCORE AND. PERMA

SPURTS
oF 0 TO
+0.85 Vv

PULSES ARE

PRESENT

YES

DAMAGE TO
HYBRID A4

L)

! | FREGUENCY Khz |

SET

5, 000 KHZ
LOWER

DAIVER
TRANSISTOH
FAWLT

PAGE V

YES

ANTENNA

TUNER HYBRID
Al FAULT
{NOTE 5)

RELAY FAULT

CAUTION

ACCIDENTAL
SHORTING

OF COLLECTOR TO
BASE OF DRIVER
THANSISTORS WILL
CAUSE IMMEDIATE
AND PERMANENT
OAMAGE TO
HYBRID A4

5

MONITOR BASE OF R
DRIVER TRANSISTOR
WITH OSCILLOSCOPE.
SWITCH LEFTHAND

{MoDE] TO {Vv RCV]

T0 PRESS PTT

SPURTS
0OF 0 TO
+0.85 V
PULSES ARE
PRESENT

REPLACE
DRIVER
TRANSISTOR

ANTENNA
TUNER HYBRID
Al FALLT
{NOTE 5)

ANTENNA
TUNER HYBRID
Al FAULT
(NOTE 3)




ANTENNA TUNER FAULT ISOLATION PERFORMANCE TEST {4 of 5)

STORAGE MODE

TM 07748B-45/2, TM 11-5820-1046-40

i6
B
14
5 -
i2 q %
4 -
10
w 3 -
" =
-
2 - W L
5]
]
j -
p ! | j &l
0 -
2 TIME: 1 MS/DIVISION
FIGURE B
APPROXIMATE ALC WAVEFORHM
0 b 2 3 4 5
FIGUAE A SECONDS
APPROXIMATE VSWR WAVEFCGRM 8 STORAGE MODE
.5
.4
mn
3.3
-
.2
.1
0
1 2 3 4 5
0 SECONDS
FIGUAE C TP12 APPROXTIMATE WAVEFQORM

HP-17414 WITH PRDBE v/DIV 0.1 TIME/DIV 0.5 SEC
SWEEP VEANIER 1-2 0O CLOCK TRIBGER LEVEL 1 O'CLOCK
AUTO NDAM TO NORM POS NEG TO POS

7-13
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ANTENNA TUNER FAULT ISOLATION PERFORMANCE TEST {5 of 5)

FAULT FAEBUENCY
CORRESPONDS TOD
FREGUENCY KHZ AND
RAF SIGNAL GENERATOR
FREQUENCY FOR COIL
AMD RELAY CHECK

INDUCTORS (COILS)

L1-L11 ARE IN PARALLEL WITH RELAYS K1-K11i.

TO DETERMINE WHETHER A

GIVEN RELAY IS OPEN OR CLOSED, THE IMPEDANCE OF THE INDUCTOR {COIL) IS MEASURED AT A

HIGH FREQUENCY BY CHECKING THE VOLTAGE DIFFERENCE ACROSS THE INDUCTORS (COILS) .

THESE ARE SOME TYPICAL PEAK-TO-PEAK CQOIL VOLTAGES, WHERE A/B IS COIL IN VOLTS/ COIL
OUT YOLTS (WITH RESPECT TO GROUND) . A VOLTAGE DIFFERENCE OF 1.5 V OR GREATER
INDICATES AN OPEN RELAY.

¥ INDICATES CRITICAL RELAY FOR EACH FREGUENCY. IF CRITICAL RELAY IS CLOSED., TRY OTHER
IT IS FAULTY.

FREQUENCIES TO SEE IF IT WILL OPEN. IF IT WILL NOT OPEN AT ALL,

CAPACITIVE
RBELAYS TQ
CHECK FOR
EACH FREGUENCY

L1 L2 L3 L4 LS LB L7 La 1.9 Lic Li4 KIJKQIKI[KA[KE|KBIKT7 KB
¢. 23,000 3/3 | 3/3.5 |3.5/3.8| 3.8/.4| 4/4.5 |4.5/4.8| 45/5 | /5.5 | 5.5/6 | e/6 [ e/s.2 |o|ojo]o|o]jolo]o
1. 25,000 10/8"% | 8/8 8/5® | 5/5.5 X{x|x
2. 28, 000 10/9.5 | 8.5/7% | /7 X x|x
3. 27,000 10710 110/4.5% [9.5/4.5 xbxlx
4. 20,000 B/6 8/15% | 15/15 X | x|xX
5. 18,000 7/6 | 8/23* | 23s23 x{x|x
8. 12, 000 s/s | 5/3s* | as/as x| x|x
7. 08,500 3.8/3.5{3.5/40% | 40/40 X x|x
8. 08, 000 2.5/2.5|2.5/18" | 18/18 x{x|x
9. 04,300 14/14 | 14/60% | 80/60 xlx|x
10. 03, 200 27/27 | 27/50" | s0/50 X|x|x
11, 02, 400 30/30 | 3o/e0"* X x| x

X =» CHECK THESE RELAYS 8Y APPLYING +15 V TO PIN 4

AND GROUND PIN 5.
0 = OPEN RELAY.
7-14




ANTENNA TUNER FAULT ISOLATION ALIGNMENT PROCEDURE {1 of 2}

The alignment procedure is to be used in either of these situations: (1) the performance test calls a
potentiometer out of adjustment, or {2) the rf sensor bridge is replaced.

The procedure consists of special tools and test equipment, alignment setup, preliminary setup, and
adjustment procedure. The adjustment procedure can be shortened by adjusting R1, R2, R3, and R4 to the

values given in step 13 on page 7-16. The complete procedure need only be run if work has been done on the
tf sensor bridge. '

SPECIAL TOOLS AND TEST EQUIPMENT FOR ALIGNMENT

Description Part Number

100-Ohm Load

130-Chm Load

RF Coax Cable

Audio Input/Keying Adapter
Radio Set, Test Bed

Signal Generator, RF

AN/PRC-104

Digital Multimeter (DVM, ohmmeter function)
Power Supply, DC

NOTE

Refer to page 7-6 for test equipment characteristics.

ALIGNMENT SETUP

TM 07748B-45/2, Th 11-53820-1046-40

AUDO INPLIT/
KEYING
ADAFTER

[

INPUT/
ouUTPUT

TEST BED AADIO
AN/PRC-104

RF
SIGNAL
GENERATOR

AF COAX CABLE

AZA2

ANTENNA TUNER
MODULE, IN RADIO

CONNECTED TO

A1J1 OF POWER
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Th 07748B-45/2, TM 11-5620-1046-40

ANTENNA TUNER FAULT ISOLATION ALIGNMENT PROCEDURE (2 of 2)

PRELIMINARY SETUP

Connect test radio as on page 7-15.

Connect an rf signal generator to the input of the power amplifier module at A1J1. Set the level to -100
dbm and the frequency to 2.000 MHz.

Connect the 130-ohm load to the radio set BNC connector.

Set the radio controls to the following:

FREGUENCY KHz to 02000.0

Lefthand MODE to VTR

Righthand MOQDE to USB

YOLUME OFF/MAX to midposition

ANT SEL to BNC

o P

ppopD

ADJUSTMENT

ROTE
If module is removed from radio for any adjustment, repeat steps 1 and 2.
1. Switch lefthand MODE to ¥V RCV and back to VTR, Close CW key and hold. This generates a tune start

pulse and dumps the antenna tuner module.
2, Ground {(continuously) E7 of ribbon cable.

7-1€

14.

Adjust the rf signal generator so that the voltage at TP13 varies between +7 and +14 V(7 V=1W, +14V
= 4 W) and measure the output of the vswr detector at TP11. Do not stay at the 4 W level for any length of
time. .

Verify the level compensation resistor, R7, is adjusted for a variation in dc output of less than 0.1 V dc at
TP11 as performed in step 3.

Once R7 Is adjusted, adjust the rf signal generator so that TP13 is +10 V rms. Note the voltage at TP11.
Adjust R3 until the 1.5 vswr reference voltage, TP9, is the same as that noted in step 5.

Adjust R2 until the 1.6 vswr reference voltage at TP8 is +0.86 V higher than that of TP9.

Replace the 130-ohm load with the 100-ohm load.

increase level of rf signal generator unibl TP13 is +10 V rms. This cosresponds to 2 W in a 50-0hm
system,

Measurs the dc output of the Z sensor at TP12. Record voltage at TRP12.

Adjust R4 until the Z comparator reference voltage, TP10, is the same as that measured in step 10.
Adjust B1 untll the voitage at TP7 is +3.0 V.

The following are typical setlings after allgnment:

ALC REF R 197 +3.0V
1.6 REF R2 TP8 +43V
1.5 REF A3 TPO +3.7 V
ZREF R4 TP10 +3.2 V

Tusn radio off and disconnect test equipment.



Section 1i. Amplifier/Coupler Component Location
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This section contains parts location diagrams and paris fists for the amplifier/coupler moduies. This
information s provided for the power amplifier and antenna tuner.
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TR 07748B-45/2, TM 11-5820-1046-40

POWER AMPLIFIER COMPONENT LOCATION {1 of 2)
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Flaure 7-4. Power Amplifier Component Location (Sheet 1)
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POWER AMPLIFIER COMPONENT LOCATION (2 of 2)
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Figure 7-4. Power Ampfhifier Component Location {Sheet 2)
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TH 07748B-45/2, TM 11-5820-1048-40

ANTENNA TUNER COMPONENT LOCATION (1 of 2)
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Figure 7-5. Antenna Tuner Component Location (Sheet 1)
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ANTENNA TUNER COMPONENT LOCATION {2 of 2}
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GENERAL

Section Ill. AMPLIFIER/COUPLER SCHEMATIC DIAGRAMS

Pags
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Amplifier/Coupler Schematic DIBQram ........ooeviiiiiiiiaiianien s 7-24
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This section contalns detailed schematic diagrams to be used by the technician to troubleshoot ihe
amplifier/coupler. Schematic diagrams are provided for the power ampilfler and antenna tuner.
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TH 077488-45/2, TM 11-5820-1046-40

AMPLIFIER/COUPLER SCHEMATIC DIAGRAM
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T 07748B-45/2, TM 11-5820-1046-40

POWER AMPLIFIER SCHEMATIC DIAGRAM (1 of 2)
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T 07748B-45/2, T™ 11-8820-1046-40

POWER AMPLIFIER SCHEMATIC DIAGRAM {2 of 2)
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ANTEMNA TUNER SCHEMATIC DIAGRAM (1

of 2)
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T™M 07748B-45/2, TM 11-5820-1046-40

ANTENNA TUNER SCHEMATIC DIAGRAM {2 of 2)
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GLOSSARY

Section 1. ABBREVIATIONS

Term or Abbreviation

Definition or Description

TM 07748B-457/2, TM 11-5820-1046-40

Term or Abbreviation

AGC
ALC
ANT
ANT SEL

bps

CAGE
CCA
CiA
CONT
Cw

D/A -
dc
DMM

D RCV
CTR

ECCM
EFP
EIR
ESD

FET
GND

hf

LC
LCD
Lo
LSB

Automatic gain control
Automatic level control

‘Antenna

Antenna select
Bits per second

Commercial and government entity
Circuit card assembly

Control Interface Assembiy
Controller

Continuous wave

Digital-to-analog

Direct current

Digital Muitimeter

Data receive

Data transceive (transmit/receive)

Electronic counter countermeasures
Electronic front panel

Equipment improvement recommendation
Electro-static discharge

Field effect transistor

Ground

High frequency

intermediate frequencies
Inductance-capacitance

Liquid crystal display

Locat oscillator
Lower sideband

Definition or Description

MAC
MAX
MHZ
MOSFET

NVIS

PLL
PMCS
PTT

RPSTL
rf
RT

SEL
STAJ
swr

TCXO
TMDE
TTL

UsB
U/M
uuT

v

VCO
VOGAD
V RCV
vSWI
VTR
VTVM

w
wpm

Maintenance allocation chart

Maximum

One miliion Hertz

Metal oxide semiconductor field effect transistor

Near vertical incidence skywave

Phase-locked loop
Preventive Maintenance Checks and Services
Push-to-talk

Repair parts and special tools list
Radio frequency
Receiver-Transmitter

Select
Short term antijam
Standing wave ratio

Temperature-compensated crystal oscillator
Test measurement and diagnostic equipment
Transistor-transistor logic

Upper sideband
Unit of measure
Unit under test

Volt

Voltage controlled oscillator
Voice-operated gain adjustment device
Voice receive

Voltage standing wave ratio

Voice transceive (transmit/receive)
Vacuum tube voltmeter

Watt
Words per minute

Glossary-1/{Glossary-2 blank}




SCOPE

APPENDIX A
REFERENCES

This appendix lists ali forms, field manuals, technical manualis, and miscellaneous publications referenced in

this manual.

FORMS

DA Form 2028
DA Form 2028-2
SF 361

SF 368

TECHNICAL MANUALS

TM-740-90-1

T™M 750-244-2

™ 07748B-12/1

™ 11-5820-1046-12

RS 07748A-50/4

T™ 11-5820-1046-40P
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