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DESCRIPTION The Synthesizer; with channel frequency,

The MASTR® Executive II Synthesized
transmitters are crystal-controlled, fre-

quency modulated transmitters designed for

up to thirty-two channel operation in the
157.770-158.670 MHz frequency band. This
solid-state, high reliability transmitter
utilizes integrated circuits and discrete
components to provide 22 watts of trans-
mitted RF power.
of:

The transmitter consists

modulator, amplifier and multiplier
stages.

The System Board; with audio processor
and audio adaptor.

The Power Amplifier; with amplifier,
driver, PA final, power control and low-
pass filter assembly.

Figure 1 is a block diagram of the

MASTR Executive II Synthesized transmitter
showing the synthesizer, audio circuits and

PA board.
-
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Figure 1 - Synthesized Transmitter Block Diagram
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LBI30803 DESCRIPTION

The synthesizer contains the channel
frequency phase-lock-loop circuits, modu-
lated ICOM and multipliers to provide 250
milliwatts of modulated RF power to the
power amplifier.

The power amplifier assembly includes
three transistor stages (amplifier, driver
and power amplifier) to provide rated out-
put power, a low pass filter and a power
control stage to adjust the output power
level.

MAINTENANCE

DISASSEMBLY

e To service the transmitter remove the
two retaining screws from the front cap
assembly and pull radio out of case
assembly.

® To remove the PA Board:

1. Remove PA top cover and unplug the
exciter/PA cable W216; unsolder the
PA/low pass filter cable W214 from H8
and shield from ground. NOTE: The
PA heat sink assembly pivots 90° to
permit access to the PA board.

2. Unsolder the two power feed through
coils (L295, L296) and unsolder the
three leads for power control tran-
sistor Q204 at H3, H4 and HS.

Remove the PA transistor hold-down
nuts and spring washers on the rear
of the PA assembly.

Remove the three PA board mounting
screws, and 1ift the board out.

4.

PA TRANSISTOR REPLACEMENT

WARNING

The stud mounted RF Power Transistors
used in the transmitter contain Beryl-
lium Oxide, a TOXIC substance. If the
ceramic or other encapsulation is
opened, crushed, broken or abraded, the
dust may be hazardous if inhaled. Use
care in replacing transistors of this

type.

® To replace the PA RF transistor:

1. Unsolder one lead at a time with a
50 watt soldering iron. Use a scribe
to hold the lead away from the printed
circuit board until the solder cools.

2, Turn the PA board over.

3. Hold the body of the transistor to
prevent it from turning. Remove the

de-soldering tool such as a SOLDA
PULLT®. Special care should be taken
to prevent damage to the printed cir-
cuit board runs because part of the
matching network is included in the
base and collector runs.

. Trim the new transistor leads (if re-

quired) to the lead length of the re-
moved transistor. Cut the collector
lead at a 45° angle for future identi-
fication (see Figure 2). The letter
"C'" on the top of the transistor also
indicates the collector.

COLLECTOR
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EMITTER /- EMITTER
\

)
/
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>~ = -

TRANSISTOR)
MOUNTING
HOLE BASE

RC-2309

5.

Figure 2 - Lead Identification

Apply a coat of silicon grease around
the transistor mounting surface, and
place the transistor in the mounting
hole. Align the leads as shown on the
Outline Diagram. Then hold the body

of the transistor and replace the hold-
down nut and spring-washer, using mod-
erate torque (8 inch-pounds). A torque
wrench must be used for this adjustment
since transistor damage can result if
too little or too much torque is used.

. Make sure that the transistor leads

are formed as shown in Figure 3 so
that the leads can be soldered to the
printed circuit pattern, starting from
the inner edge of the mounting hole.

Solder the leads to the printed cir-
cuit pattern. Start at the inner edge
of mounting hole and solder the re-
maining length of transistor lead to
the board. Use care not to use ex-
cessive heat that causes the printed
wire board runs to 1ift up from the
board. Check for shorts and solder
bridges before applying power.

CAUTION

transistor hold-down nut and spring
washer through the hole in the heat
sink with an 11/32 inch nutdriver for
Q201, Q202 and Q203. Lift out the

Failure to solder the transistor leads
as directed may result in the genera-
tion of RF loops that could damage the

transistor, and remove the old solder
from the printed circuit board with a

transistor or may cause low power out-
put.

Copyright © 1979, General Electric Company
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SOLDER ENTIRE LEAD FROM EDGE
OF MOUNTING HOLE TO END OF LEAD

SOLDER LENGTH

HOLD-DOWN NUT &
SPRING WASHER
RC-2309
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AD U ’I

TRANSMITTER
HEATSINK

Figure 3 - Lead Forming

TROUBLESHOOTING

The Troubleshooting Procedure permits
rapid fault location in the synthesizer and
power amplifier. See Table of Contents.

ICOM FREQUENCY ADJUSTMENT

First, check the frequency to determine
if any adjustment is required. The fre-
quency should be set with a frequency meter
or counter with an absolute accuracy that is
5 to 10 times better than the tolerance to
be maintained, and with the entire radio as
near as possible to an ambient temperature
of 26.5°V (79.8°F).

MASTR II ICOMs should be reset only
when the frequency shows deviation in excess
of the following limits:

1. #0.5 PPM, when the radio is at 26.5°C
(79.8°F).

2. *2 PPM at any other temperature within
the range of -5°C to +55°C (+23°F to
+131°F).

3. The specification 1limit (*2 PPM) or %5
PPM at any temperature within the ranges
of -40°C to -5°C (-40°F to +23°F) or
+55°C to +70°C (+131°F to +158°F).

If the radio is at an ambient tempera-
ture of 26.5°C (79.8°F), set the oscillator
for the correct operating frequency.

If the radio is not at an ambient tem-
perature of 26.5°C, setting errors can be
minimized as follows:

1. To hold the setting error to *0.6 PPM
(which is considered reasonable for 5
PPM ICOMS):

a) Maintain the radio at 26.5°C (%*5°C)
and set the oscillator to desired
frequency, or -

LBI30803

b) Maintain the radio at 26.5°C ($#10°C)
and offset the oscillator, as a func-
tion of actual temperature, by the
amount shown in Figure 4.

2. To hold setting error to +0.35 PPM
(which is considered reasonable for 2
PPM ICOMs): Maintain unit at 26.5°C
(£5°C) and offset the oscillator, as a
function of actual temperature, by the
amount shown in Figure 4.
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Figure 4 - ICOM Frequency Offset Chart

TRANSMITTER ALIGNMENT

EQUIPMENT

1. GE Test Set Model 4EX3All or Test Kit
4EX8K12.

2. A 50 ohm Wattmeter connected to antenna
jack J2.

3. A frequency counter.
4. A deviation monitor.

PRELIMINARY CHECKS

1. Connect the red plug on the GE Test Set
to the System Board metering jack J902
and the black plug to A901-J2 on the
Synthesizer Mother board. Set the po-
larity to (+) and set the range to the
Test 1 position (1 Volt position for
4EX8K12) for all adjustments.

2. Connect the receiver VCO output (P3 on
the Synthesizer) to a 50 ohm load.

3. Connect a 200 MHz frequency counter
through a 30 dB pad to J1 on the A905
Transmitter VCO board.
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Test Meter Adjust Component
Position on A915

A Peak L52

B Peak L53

B ' Dip L56

D Peak C67

D Peak L56 and C67

8. Connect a 10 Volt, 10 Megohm DC volt-
meter to TPl on the A918 Phase Detector
Board and adjust L52 on the A905 VCO to
produce 3.5 Volts #0.1 Volts as read on
the meter at TP1.

c67 L6 :;:;J 9. Connect the frequency counter through a

SR : suitable pad to A905-J1 and key the
transmitter. Adjust the FM ICOM Y901
for a frequency of 158.490 MHz (RCC) or
157.770 MHz (IMTS) #0.4 PPM (*63 Hz) as
read on the frequency counter.

Figure 5 - Alignment Adjustment Location 10. Disconnect the 30 dB pad and frequency
counter from A905-J1 and connect a watt-
meter to A905-J1. Key the transmitter;

ALIGNMENT PROCEDURE power should be at least 250 MW (13.97
dBm) .
1. Remove the A911, VCO Filter Module and
install the Extender Cards, then in- - NOTE
stall the A911, VCO Filter Module on
the Extender Cards. With the Test Set connected to the PA
metering jack, the voltage reading at
2. Select channel 1 at the control unit position "F" with the HIGH SENSITIVITY
and turn unit on. button pressed may be converted to
driver current by reading the current
3. Connect a 10 Volt, 10 Megohm DC volt- as 10 Amperes full scale. The voltage
meter to P1-3 on the VCO Filter Module reading at position "G" with the HIGH
and adjust Tl on VCO Filter for 6.0 SENSITIVITY button pressed may be con-
Volts *.1 Volts. verted to PA collector current by read-
ing the current as 10 Amperes full
4, Remove the VCO Filter Module and Ex- scale.
tender Cards and install the VCO Filter

on the Mother board.

5. Remove the A918 Transmitter Phase Detec-
tor Module and connect the frequency 3r1the A cgllectxg_vo%tage at 13.0 R11
counter to J29-3 and adjust Y903 refer- alts, set Power Adjust potentiometer

on the PA Board for the desired power
E?C§ZICOM for a frequency of 12.495 MHz output (from 10 to 35 Watts).

11. With the battery voltage at 13.6 Volts

If the battery voltage is not at 13.6

. in- t
6. Remove the counter connection and i Volts or the collector voltage is not

stall the phase detector on the Mother

board at 13.0 Volts, and full rated output is
: desired (35 Watts at 13.6 Volts), set
7. Adjust the following components on the R11 for the output power according to
transmitter Oscillator/Multiplier the actual battery voltage or collector
Board A915: voltage as shown in Figure 6.
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Figure 6 - Power Output Setting Chart

MODULATION ADJUSTMENT

The MOD ADJUST (R907 on the System
Board) was adjusted to the proper setting
before shipment and should not normally re-
quire readjustment. This setting permits
approximately 75% modulation for the average
voice level. The audio peaks which would
cause overmodulation are clipped by the
modulation limiter. The limiter, in con-
junction with the de-emphasis network, in-
stantaneously limits the slope of the audio
wave to the modulator, thereby preventing
over-modulation while preserving intelligi-
bility.

TEST EQUIPMENT
1. An audio oscillator (GE Model 4EX6A10)
A frequency modulation monitor

2
3. An output meter or a VIVM
4. GE Test Set Model 4EX3A1l1 or 4EX8K12

PROCEDURE

1. Connect the audio oscillator and the
meter across audio input terminals J10

(Green-Hi) and J11 (Black-Lo) on GE Test
Set, or across J901-8 (Mike High) through
a 0.5 microfarad (or larger) DC blocking
capacitor, and J901-9 (Mike-Low) on the
System board.

2. Adjust the audio oscillator for 1 Volt
RMS at 1000 Hz.

3. Set MOD ADJUST 907 for a 4.5 kHz swing
using the deviation polarity that pro-
vides the highest reading on the fre-
quency modulation monitor.

TEST PROCEDURES

These Test Procedures are designed to
assist in servicing a transmitter that is
not operating properly. Problems encounter-
ed could be low power output, defective
audio sensitivity, improper voice deviation
or modulator adjust control set too high.
Once a defect is pin-pointed, refer to the
Troubleshooting Procedure. Before starting
the test procedure, be certain that the
transmitter is aligned to the proper
operating frequency.



LBI30803 TEST PROCEDURES

NOTE

Before bench testing the MASTR Executive II radio, be sure of the voltage character-
istics of your bench power supply.

To protect the transmitter power output transistor from possible destruction, the
following input voltages to the radio must not be exceeded:

Transmitter unkeyed: 20 Volts
Transmitter keyed: 18 Volts
(50 ohm resistive load)

Do not key the transmitter without a load on the PA output.

These voltages are specified at the normal vehicle battery terminals of the radio and
take the voltage drop of standard cables into account.

Routine transmitter tests should be performed at EIA Standard Test Voltages (13.6 VDC
for loads of 6 to 16 Amperes; 13.4 VDC for loads of 16 to 36 Amperes). Input voltages
should not exceed the limits shown, even for transient peaks of short duration.

Many commonly used bench power supplies cannot meet these requirements for regulation
and transient voltage suppression. Bench supplies which employ '"brute force'" regula-
tion and filtering (such as Lapp Model 73) may be usable when operated in parallel with
a 12 Volt automotive storage battery.

TEST EQUIPMENT REQUIRED VOICE DEVIATION, SYMMETRY & AUDIO
SENSITIVITY
1. Wattmeter similar to:
Bird #43 1. Connect the test equipment to the trans-
Jones #711N mitter as shown in Figure 7.

. M simi : .
2 VIVM similar to 2. Set the audio generator output to 1.0

Triplett #850 Volt RMS and the frequency to 1 kHz.
Heath #IM-21
3. Audio Generator similar to: 3. Key the transmitter and adjust deviation

meter to carrier frequency.
GE Model 4EX6A10
4. Deviation Meter (with a .75 kHz scale) 4., Deviation reading should be *4.5 kHz.

similar to: 5. If necessary, adjust MOD ADJUST control

Measurements #720 R907 for the proper deviation on plus
5. Multimeter similar to: (+) or minus (-) deviation, whichever is
greater.
GE TEST SET MODEL 4EX3All,
MODEL 4EX8K12 or
20,000 ohms-per-Volt voltmeter NOTE

The transmitter is adjusted at the
factory for 4.5 kHz deviation. The
POWER MEASUREMENT factory adjustment will prevent the
transmitter from deviating more than
1. Connect the transmitter output from the 2.0 kHz under worst conditions of
antenna jack to the wattmeter through requency, voltage and temperature.
a 50 ohm coaxial cable. Make sure the
wattmeter is terminated in a 50 ohm

load. 6. If the deviation reading of (+) or (-)
) differs by more than 0.5 kHz, check
2. Key the transmitter and check the watt- Audio Processor, Audio Adapter and FM
meter for the desired power output. ICOM.
3. Check the setting of the Power Adjust 7. Check audio sensitivity by reducing the
Control (R11). generator output until deviation falls
to 3.0 kHz. Voltage should be less than
4. Refer to the Transmitter Troubleshooting 120 millivolts. If not, refer to the
Procedure. Troubleshooting Procedure.
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AUDIO AC VOLTAGES

Connect test equipment as shown:

AUDIO HI
AUDIO TO JI0 vorr-
OSCILLATOR METER
4EX6AIO
SYSTEM BOARD
GE TEST SET
4EX3All [] RED METERING
RC3863 AUDIO LO JACK
TO JlI
JUNCTION OF AR101 J502 ON AUDIO
R109 AND C103 ADAPTER BOARD
SCORE HORIZONTAL 200 U SEC/DIV 200 U SEC/DIV
SETTING VERTICAL 2 VOLTS/DIV 2 VOLTS/DIV

SET AUDIO OSCILLATOR AT 1000
Hz WITH OUTPUT OF 1.0 V RMS.
R104 ADJUSTED FOR 4.5 kHz
DEVIATION.

NOTE: AN RMS OR PEAK READING
VOLT METER WILL READ 1/2 to
1/3 OF PEAK-TO-PEAK READINGS.

Figure 7 - Audio AC Voltage Measurements

GENERAL ELECTRIC COMPANY ¢ MOBILE COMMUNICATIONS DIVISION
WORLD HEADQUARTERS « LYNCHBURG, VIRGINIA 24502 U.S.A.
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THESE PROCEDURES ASSUME A+ (13 .8 VDC)
APPLIED TO THE RADIO AND FOR TRANSMITTER
TROUBLESHOOTING A WATTMETER 1S CONNECTED
TO THE ANTENNA JACK. THE TRANSMITTER MUST
BE KEYED WHEN MAKING VOLTAGE MEASUREMENTS.
RECHECK RADIO OPERATION AFTER MAKING EACH

REPAIR TO ASSURE THAT THE RADIO IS OPERAT-
ING PROPERLY.

RF
POWER
QUTPUT

>
SYN.
TEST PCS. A
= .5V

RED TX 1N gHECK Y90! 1COM
DOESN'T L IGHT R A915-Q51 CKT.
CHECK SUPPLY VOLT

VOLTAGE
AT INDICATOR
LIGHT

CHECK KEYING

| CIRCUIT & POWER
SUPPLY VOLTAGE

REPLACE
INDICATOR
BULB
PCWER
LOW POWER ADJUST SET
QUTPUT TO MAXIMUM
POSITION

?

SET POWER

ADJUST CONTROL
TO MAXIMUM

X
SYN.
lesl PCS. B
= 75V

EXCITER SYUTHESIZER

CHECK A915-
352 CKT.
CHECK SUPPLY VOLT.

SYN

EXCITER
QUTPUT = .45V

TEST POS. D

TROUBLESHOOT EXCITER
REFER TO NO RF
POWER QUTPUT

EXCITER OUTPUT=250 MW MIN.

TX
SYN.
TEST PCS. D
~ .45V

CHECK AQI5-
Q52 COLLECTOR (KT
CHECK SUPPLY VOLT.

AMPL -DR 1| VE
J205-4
POSITION D
R .2V
3V SCALE

TROUBLESHOOT RF
POWER AMPL FIER
SEE CHART ABGCVE

CHECK CUTPUT
OF SYN. EXCITER
CHECK SUPPLY VOLT.

AMPL - |
J205-3
POSITION C
= 5v
(I5VFS)
TEST |

CHECK Q201
CN POWER AMP.
CHECK SUPPLY VOLT.

RF POWER AMPLIFIER
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DRIVER
CURRENT
POSITION F
= .13Ve (1.3A)
IV SCALE
HI-SEN.BUTTC
PRESSED

PA
CURRENT
POSITION G
= .5V" (5A)
|V SCALE

H!-SEN. BUTTON
PRESSED

iﬂo

CHECK Q202
ON POWER AMP.
CHECK SUPPLY VOLT.

CHECK Q203
ON POWER AMP.
CHECK SUPPLY VOLT.

’ CURRENT

= VOLTAGE READING XIO
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FIGURE 8 - TROUBLESHOOTING FLOW CHART
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® DEVIATION SUBSTITUTE
® DISTORTION HANDSET,
® DISSYMETRY HANDSET
® AUDIO GAIN oK

?

REPLACE
HANDSET

TRANSMIT
FREQUENCY'S

SET 1COM (YS0I)

FREQ. REFER TO
TEST PROCEDURE

FIGURE 8 - TROUBLESHOOTING FLOW CHART
(SHEET 2)

10 Issue 1

CONNECT AUDIO
0SC. TEST SET-UP

AS SHOWN IN TEST
PROCEDURE

CHECK TRANSMITTER)
AL I GNMENT

WAVEFORM
AT ARIOI-7
OK

CHECK FOR 4.25 VDC
AT ARIOI-1,3 & 5,7
CHECK CRIOI & CRI02

WAVEFORM
AT ARIOI-1
OK
?

MODULAT ION
LEVEL ADJUST
CONTROL SET
OK

?

REPLACE
ARIOI

AUDIO ADAPTOR
CHECK Q1/Q2
CIRCUIT COMPONENTS
& SUPPLY VOLTAGES

WAVEFORM
AT P1-2 OF
AUDI0 ADAPTOR
OK
?

REFER TO MODULATION
LEVEL ADJUSTMENT
PROCEDURE

WAVEFORM
AT XY901-3 REPLACE
TX 1COM 1COM
90!
CHECK INTERCONNECTOR
FROM AUDIO nDAPTOR
RC3830
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