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directly to the btery, the connection from the battery to

vehicle chassis must be checked for low resistance. A high

resistance may cause excessive voltage drops and alternator
The Service Section contains the informati@tessary noise problems.

for aligning and troubleshooting the Dual Format MDR

mobile radio. In addition, information is provided for disas-

sembling the radio and replacing chip components.

CONNECTOR DESCRIPTION

ELECTRICAL SYSTEM

Check the voltage regulator and alternator or generator
periodically to keep the electrical system within safe opera-
) ) ) ) tional limits. Overvoltage isidicated when the battery loses

After. the radio has been Ir)StaIqu as described in thﬁ/ater rap|d|y Usage of 1 or 2 ounces of water per cell per
Installation Manual, the following adjustments should beyeek is acceptable for batteries in continuous operation. A
made by a certified electronics technician. weak battery will often causexcessive noise or faulty
operation.

INITIAL ADJUSTMENT

TRANSMITTER ADJUSTMENT
MECHANICAL INSPECTION

The transmitter has been adjusted at the factory and
should require no readjustment. However, the antennalength since mobile units are subject to constant shock and
should be adjusted foptimum VSWR, and the frequency vyibration, check for loose plugs, nuts, screws and other parts
and modulation measured and recorded for future referencg, make sure that nothing is working loose.
For complete transmitter alignment, refer to the Alignment
Procedures.

ANTENNA

RECEIVER ADJUSTMENT
Should the antenna, base and all contacts become coated

o ) ) _ or poorly grounded, loss of radiation and a weak transmitted
No initial adjustments to the receiver aeguired. Refer  sjgnal will result.

to the Receiver Alignment Procedure when service is re-
quired.

ALIGNMENT

RE-INSTALLATION
The transmitter and receiver meter readings should be

checked periodically and the alignment optimized when

The radio is designed to operate in 12 volt, negativ@ecessary. Refer to the Alignment Procedure.
ground vehiclesonly. If the mobile radio is moved to a

different vehicle, always check the battery polarity of the
new vehicle system. FREQUENCY CHECK

Check transmitter frequency and deviation. iNalty,
these checks are made when the unit is first placed in opera-

. . - tion, after the first six months, and once a ytbareafter.
To ensure high operating efficiency and to prevent me-

chanical and electrical failures from interrupting system
operations, routine checks should be made of all mechanical
and electrical parts at regular intervals. Preventive mainte-
nance should include the following checks.

PREVENTATIVE MAINTENANCE

DISASSEMBLY PROCEDURES

Disassembly procedures are provided to completely dis-
assemble the radio. treneral, reassembly is in the reverse
order. Included are procedures to remove the top and bottom
covers, dplexer, RF board, audio amplifier, audio/logic
_ board, duplexer/interface board, system board, and front cap

Ground connections to the voltage source should bgssembly including the audio amplifier board. Refer to As-
periodically checked for tightness. Loose or poor connecsembly Diagrams located in rear of this section when assem-

tions to the power source will cause excessbleage drops  pling or disassembling the radio ceplacing component
and faulty operation. When ground connections are not maggards.

CONNECTIONS
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NOTE 5.

Remove power from the radio before servicing.

TO REMOVE BOTTOM COVER .

1. Remove the four screws securing the bottom cover to
the radio. 8.

2. Gently lift the bottom cover from the radio.

TO REMOVE TOP COVER

Remove the two M3.5-0.6 x 20 TORX screws (#15
drive) securing PA module U101 to the frame.

Remove the six M3.5-0.6 x 8 TORX screws (#15 drive)
from the bottom side of the board.

Disconnect wires attached to J105, J704, J705 and ca-
bles going to the duplexer interface board.

Remove the six spring clips protruding through the RF
board from the bottom side.

Gently push the RF board out of the radio casting.

TO REMOVE FRONT CAP ASSEMBLY

1. Remove the bottom cover and slide the top cover up out
of the casting. l.

2.
TO REMOVE DUPLEXER ASSEMBLY

1. Remove the radio bottom cover. 3.

2. Next, remove the single M3@8 X 20 (#10 drive)
TORX screw that secures the duplexer assembly to the
casting. This screw is located on the rear of the radio.

1.

3. Disconnect the SMB connectors from the TX and RX
inputs of the duplexer and the TNC connector from the.
ANT port of the duplexer. The duplexer can now be
removed.

NOTE 3.

Servicing the radio while the duplexer is not propgrly
secured may cause electrical shorts. Special care must

contact with any circuitry while power is being

supplied to the radio. 1

TO REMOVE RF BOARD A2

2.

I. Remove the top and bottom covers from the radio. Then,
remove the duplexer assembly (refer to the procedures
above). 3.

2. Pry off the friction fit covers covering the RF board.
4

3. Gently pry interconnect plug P702 from the logic and
RF boards using a small standard schéver.

4. Remove the two clips securing Q101 and U102 to the
frame (on top side of board).

Remove the top and bottom covers of the radio.

Remove the four TORX screws (#15 drive) from the
front cap assably.

Gently pull the front cap assembly away from the radio.

TO REMOVE AUDIO AMPLIFIER BOARD A3

Remove front cap asmbly.

Remove the four M3.5-0.6 x 8 TORX screws (#15 drive)
securing the audio amplifier board to the radio casting.
Gently pull board away from the casting.

Disconnect interconnecting cables between the audio
amplifier board and the system board.

be taken to ensure that the duplexer does not make TO REMOVE AUDIO/LOGIC BOARD Al

Remove the togover,bottomcover, front cap assembly
and the audio amplifier board from the radio. Refer to
the disassembly procedures for each.

Remove interconnect plug P702 from the RF and
audio/logic boards on the bottom of the radio.

Remove the four M3.5-0.6 x 8 TORX screws (#15 drive)
securing the audio/logic board to the radio frame.

Carefully work the audio/logic board out of the radio,
being careful not to damage the plug going to the front
cap assembly.

TO REMOVE DUPLEXER INTERFACE
BOARD A4

I. Remove the radio top cover.

2. Disconnect the cables going back to the RF board.

Disconnect the cables from the duplexer or talk-aroun
board.

4. Remove the four M3.5-0.6 TORX screws (#15 drive)

( CAUTION

‘ The CMOS Integrated Circuit devices usgd
in this equipment can be destroyed by stgtic
discharges. When handling one of these de-

vices, the serviceman should discharge h{m-

self by touching the case of a bengh

instrument that has a 3-prong power cord connected fo an

| outletwith a known good earth ground. When soldering

or desoldering a CMOS device, the soldering iron shquld
also have a 3-prong power cord connected to an oltlet
with a known good earth ground. A battery-operated gol-

securing the board to the frame. Carefully work the board dering iron may be used in place of the regular soldefing

out of the radio, unplugging it from feed through assembly
Z903.

iron.

TO REMOVE CHIP COMPONENTS

TO REMOVE SYSTEM BOARD A5

1. Remove radio bottom cover.

2. Disconnect the ribbon cable frala02.

2.

3. Disconnect the option cable, if used.

3.
4. Remove the three M3.5-0.6 x 8 TORX screws (#15 drive)

securing the system board to the frame.

Using two soldering irons heat each end of the chip at the
same time until solder flows, and then remove and discard
the chip.

Remove excess solder with a vacuum solder extractor.

Carefully remove the epoxy adhesive and excess flux to
prevent damage to the printed board.

5. Carefully work the board out of the radio, unplugging it fromTQO REPLACE CHIP COMPONENTS

feed through assembly Z903.

CHIP COMPONENT REPLACEMENT

2.

The procedure for removing chip components is given

below.Replacement procedures for other unique components
are found in the appropriate board instruction manual where

Using as little solder as possible, "tin" one end of the com-
ponent and one of the pads on the printed wiring board.

Place the "tinned" end of the component on the "tinned" pad
on the board and simultaneously touch the component and
the pad with a well "tinned" soldering iron while pressing the
component down on the board.

the component is used (PA module replacement can be found

in the RF board manual).

Replacement of chip capacitors should always be done with
a temperature controlled soldering iron, using a controlled

temperature of 700°F (371°C). Howev&Q NOT touch

black metal film of the resistors or the ceramic body of capaci.

tors with the soldéng iron. NOTE: The metallized end termi-
nations of the parts may be touched with sloédeing iron
without causing damage.

3. Place the "tinned" soldering iron on the other end of the

component and the pad simultaneously. Apply solder to the
top of the end of the component until the solder starts to flow.
Use as little solder as possible while getting a good joint.

After the component has cooled, remove all flux from the
component and printed wiring board with alcohol.

TROUBLESHOOTING PROCEDURES

This section should help isolate a problem to a particular

board or circuit. Block diagrams for power distribution and
signal flow are given at the end of this manual. Refer to the
appropriate instruction manual for more information.
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The Dual Format MDR radio is divided into six function-

alized boards or assemblies. To aid in identifying the suspect
board, the major functions provided by each board are listed
below.

RF board -

Duplexer Interface or -
Optional Talk-Around board

NOTE

The talk-around option also

Synthesizer: gener-
ates all transmit and
receive frequencies.

Receiver: provides
detected audio to the
audio board.

Transmitter: includes
exciter and PA Mod-
ule.

Power control cir-
cuitry: for transmitter
RF output power.

DC power Distribu-
tion

RF Power Sensing

includes the facility [to

switch the transmitter output to the RX input of the

duplexer when a talk-around frequency is selected.

Audio/logic board -

Analog filtering of the
RX and TX audio
(voice, low speed
data, high speed data,
and signalling tones).

CAS squelch process-
ing.
Conventional analog

tone filtering and
processing.

Routes signals be-
tween the RF ampli-
fier and audio boards.

Contains the
EEPROM for the ra-
dio personlity.
Contains the main ra-
dio microprocessor.

Accepts serial PTT
from the handset.

Provides DPTT to
turn on the transmit-
ter.

System Board

Front Cap Audio Assembly

— Provides synthesizer
channel data to the RF
board.

— Processes RX and TX
audio using an analog
processor.

— Decodes tone data
from the audio board.

— Generates the Chan-
nel Guard tones and
data.

— Controls all audio
switches on the
audio/logic board.

— A+ switching cir-
cuitry.

— Option connections.

Contains the audio

amplifier board and

10 watt audio ampli-
fier.

ERROR MESSAGES

During normal operation, the following error messages

could appear:

e SYNLOCK -
e EO —
o E1 —

occurs when the synthesizer is unable to

lock on fregqiency.

indicates that no personality is pro-
grammed into the radio.

is displayed when the Group/Version
number is displayed to indicate that in-

valid operational code is loaded into the

radios FLASHmemory.

SYMPTOMS AND CHECKS

SYMPTOMS

Handset blank
on Power Up

CHECKS

Refer to the Power Distribution Block
Diagram. Check for filtered A+ to the

handset at J701-3, 8 volts at J702-6 or

switched A+ at J905-5 (system board).

If no conventional or GEMARC sys-

tems are programmed and Encryption

Not Valid, the handset will be blank.

Radio will
not go into
test mode

Low, distorted,
or no RX Audio

No RX Alert
Tone

Poor RX
Sensitivity

No TX
Power

Low TX
Power

No TX
Modulation

The radio must be PC programmed to
enable the test mode. Enable it on the
options screen.

Check the receiver VOL/SQ HI out-

put. If distorted, the problem is most
likely in the RF board. If the synthe-

sizer load commands are not correct,
the problem may be on the audio/logic
board.

If the audio is correct at VOL/SQ HI,
check the RX audio out. If impper,
check the audio/logic board for proper
unmute commands. Improper com-
mands indicate a faulty audio/logic
board.

Check the signalling tone tput from

the audio/logic board. Operate the

volume control. If tones are not pre-

sent, the audio/logic board may be Radio will not

faulty. program when
plugged into the

Simplex operations: Suspect the RFTQ3310 or TQ3370

board. Check receiver alignment. Re- interface module
fer to the RF board maintenance man-
ual. Distorted TX
Audio
Duplex Operation: If receiver OK,

check lead placement on du-

plexer/talk-around board.

Check the DPTT command to the RF
board. If present, then the problem is
likely on the RF board. If the DPTT is

not present, the problem is likely on
the audio/logic board.

Check the transmit frequency. If its

not OK, check the synthesizer on the Transmitter Off
RF board load commands from the Frequency
audio/logic board. If the commands

are not present, a problem in the

audio/logic board itikely.

If the TX frequency is correct, refer to

the maintenance manual for the RF

board and troubleshoot the transmit- Calls Processed
ter. Incorrectly

Check the TX MOD input to the RF
board. If present, the RF board may be
faulty. If not present, determine what
is missing: tone, voice, or both.

Missing tones - Look for theignal-
ling tone and busy tone on the
audio/logic board. If the tones are not

present, the audio/logic board may be
faulty.

Tones present - look for the proper
unmute commands on the audio/logic
board. If the commands are not pre-
sent, the audio/logic board may be
faulty. If the commands are present,
the audio/amplifier board may be
faulty.

Missing Voice Signal - Check the

mute commands on the audio/logic
board and the TX Audio input. If all

signals are correct, the problem is
likely a faulty audio/logic board. If no

signal is present at the audio/logic
board, check the output from the
audio amplifier board and the handset
outputs.

Verify radio is getting turned "on" by
programmer.

Check grounding between all boards
and the casting. Check the TX mod
input to the RF board. If distorted, a
faulty audio/logic board ikkely.

Check the mute commands. If incor-
rect a faulty audio/logic board is
likely.

If the tones are distorted, check the
tone generation circuitry on the
audio/logic board.

Suspect the RF board. Refer to "Fre-
guency Set" procedure in the Trans-
mitter Alignment section of this
manual. Check the synthesizer load
command. If the load command is
wrong, a faulty audio/logic board is
likely.

Check personality PROM program-
ming. Check for proper TX and RX
operation. Refer to TX and RX Verifi-
cation Procedures.

If verification OK, determine if the
problem is in the transmit or receive
circuit.

RX decode check: Use the decode T
test mode command. Modulate the
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generator with the correct tone se-one a talk-aroundrequency, iftalk-around option is in-
guence and busy tone. If the test fails, stalled.

check the audio/logic board.

Test mode enables the technician to exercise test func-
TX encode check: Use the encode testtions in the field using the radio’s handset. To enter the radios
If the test fails, the audio/logic board test mode the user must presski@N key followed by the

may befaulty. Look for the proper "A" key.

tones on the audio/logic board and
proper unmute commands. If all in-

When test mode is first entered "TESTMODE" appears
puts are correct, the board may bein the diplay. Once in teshode the user may step through
faulty. the various commands by pressing tH®LUME

UP/DOWN button.

TX/RX/Encode/Decode OK: Check
proper synthesizer switching time.

time is incorrect, the RF board may be
faulty.

Improper Direct Key the radio on a direct mode chan-

Mode nel, and check the BANDSWITCH
LINE. If the command is correct, the
RF board may be faulty. If the com-
mand is incorrect, the audio/logic
board may be faulty.

CAUTION B

The radio must be equipped with talk-around optfon
for direct mode operation to work properly. DAM-
AGE to the radio may occur if the radio is placed|in
talk-around transmit mode without the talk-aroupd
option board installed.

TEST PREPARATION

Field test mode can be disabled using the PC program-
mer. If enabled, the following describes the "User Test
Mode" that will be employed by the Dual Format MDR
radio.

It is recommended that the users test frequency set in-
clude at least 4 conventional channels with one of the chan-
nels being a talk-around channel, if a talk-around board is
installed.

TEST MODE COMMANDS

At any time during the test if "TESTSET?" is displayed
then there is no Test Set programmed to perform the test. If
"TONESET?" is displayed then there is no GE-MARC tone
set programmed tperform the test. At this point you will
have to PC program your radio with astTone Set to
execute the desired test. The suggested personality fre-
guency set will contain at least four frequencies, preferably

Once the desired test has been selected with the volume
Use BAND SWT test. If the switching buttons theEND key is pressed to activate the selected test.

The selected commands are:

Default Setup (DEFAULT)

Set Channel Test (SET CHAN)

Volume Control (VOLUME)

Key/Unkey Transmitter (XMITCON)
Mute/Unmute Receiver Audio (AUDICON)
Mute/Unmute Mic Audio (PHONCON)
Generate Dotting (4800 Hz)

Generate Pseudo Random H&® (9600 PRD)
Encode Channel @ard Tone (150 Hz)
Report Receiver Carrier Sense (CAS TEST)
Across Band Switching (BAND SWT)
Generate Alert TonGALERT TN)

External RAM Test (RAM TEST)

Software Version Number (UPR)

Checksum Test (PROG TS)

11 Hertz (11 HERTZ)

TX Standard Busy Tone (TX BSYTN)

Tone Set Select (TONE SEL)

DTMF Tone (TX DTMF)

Select the "9600 PRD" menu selection. PressBN®
button to begin the test. The pattern will continue until another
button is pressed.

® Decode Test (DECODE T)
® Encode Test (ENCODET)

* Relay Svitch (RELAY) ENCODE CHANNEL GUARD TONE (150 HZ)

® MDR Handset Test (HANDSET)
This command causes the radio to begin generating a

subaudible CG tone. To modulate the transmitter with this tone,
the transmitter must have been keyed using the "key transmit-

KEY/UNKEY TRANSMITTER (XMITCON)
ter" command.

to toggle the state of the transmitter, "XMIT ON" or "XMIT pytton will begin the test. The tone will be generated until
OFF". Press th&ND button to display the last state of the gnother button is pressed.

trangmitter. Usethe "' (up),"#" (down) buttons to toggle

the transmitter on/off. Press tA&ID button to exit the transmit

control mode and leave the transmitter in the last state selectREPORT RECEIVER CARRIER SENSE (CAS

TEST)

MUTE/UNMUTE RECEIVER AUDIO
(AUDICON) This command causes the radio to indicate opening/closing

squelch on its digday.

The "AUDI CON" menu selection displays the state of the Select the "CAS TEST" menu selection. PressBN®
audio, "AUDIO ON" or "AUDIO OFF". Press tHeND button  putton. The display indicates the state of the GiyBal, either
to exit the audio control mode, leaving the audio in the last stat®RCV SIG" or "NO SIG". The radio monitors the signal and
selected. displays any changes in the CAS signal. Pressing any button
results in the termination of the test.

MUTE/UNMUTE MIC AUDIO (PHONCON)
ACROSS BAND SWITCHING (BAND SWT)

Selecting the "PHONCON" Menu seten indicates the
current microphone audio state; "PHON ON" or "PHORFQ This command causes the radio to begirtching its

Press theEND button to exit the microphone control mode, synthesizer between personality channels 1 and 4 at approxi-
leaving the microphone in the last state selected. mately 2 second intervals.

Select the "BAND SWT" test from the menu. Press the
END button and the display will alternate between "CHANN
1" and "CHANN 4" as the channels are changed. Pressing any

Thiscommand causes the radio to generate a "dotting” (i.g.utton exits the test.

"1010101010") pattern with its modem chip. To modulate the

transmitter with this pattern, the transmitter must have bee,
keyed, using the "Key Transmitter" command. GENERATE ALERT TONE (ALERT TN)

GENERATE DOTTING (4800 HZ)

Select the "48001Z" menu seletion. Press thEND but- This command causes the radio to generate a 528 Hz alert
ton. The pattern will continue until another button is pressedione.

Select the "ALERT TN" test from the menu. The beeping
GENERATE PSEUDO RANDOM HS DATA  continues until another button is pressed.

(9600 PRD)

This command causes the radio to generate pseudo random
data with its modem chip. This data is sent at 9600 baud. To
modulate the transmitter with thiata, the transmitter must
have been keyed using the "key transmitter" command.
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EXTERNAL RAM TEST (RAM TEST) VOLUME CONTROL (VOLUME)

This test causes the radio to conduct a test of its 8K RAM Thiscommand causes the radio to adjust the volume control
chip. of the ASP.

Select the "RAM TEST" command from the menu. Press Select the "VOLUME" command from the menu. Press the
the END button; the display indicates either "RAM PASS" or END button. Pressing th¢#OLUME UP/DOWN buttons
RAM FAIL", depending on the test results. increment or decrement the volume level by one step. Pressing

the END button stops the test.

SOFTWARE VERSION NUMBER (UPR)
11 HERTZ TEST (11 HERTZ)

This command displays the software version number.

This command is used to generate an 11 Hz square wave
Select the "UPR" command from the menu. PresEMi2  on the low speed data (Channel Guard) output.
button to display the versiamumber. "GXX VXX" indicates
the Goup/Verson revision number of the software. To modulate the transmitter with this data, the transmitter
must have been keyed using the "key transmitter" command.
CHECKSUM TEST (PROG TS) Select the "11 HERTZ" test from the menu. Pres€tib
button and the display flashes indicating #ignal isbeing

. . . enerated. Pressing any key will terminate the test.
This command instructs the radio to conduct a checksur% g any key

test of its program emory.
Select "PROG TS" from the menu. PressEND button. TX STANDARD BUSY TONE (TX BSYTN)

The test is performed and the display indicates "PRG PASS"
or "PRG FAIL". This command is used to generate a standard GE-MARC
busy tone. To modulate the transmitter with this data, the
transmitter must have been keyed using the "key transmitter"
DEFAULT SETUP (DEFAULT) command.

Select the "TX BSYTN" command from the menu. Press

This command causes the radio to revert to its defaull,o Np putton to begin the test. Pressing any key terminates
setting. The radio turns off the transmitter, disables the transmi., ast

audio, and returns the ASP to its power-up state.

Select the "DEFAULT" command. Press tB¥D button.
The display changes to "TESTMODE", indicating the defaul
setup is selected.

tTX ALTERNATE BUSY TONE (TX ABTON)

This command is used to generate an alternate GE-MARC
busy tone. To modulate the transmitter with this data, the
transmitter must have been keyed using the "key transmitter"
command.

SET CHANNEL (SET CHAN)

This command causes the radio to steer to one of the gqjact the "TX ABTON"
channels on the testmode frequency set that is in the curr
personéty.

command from the menu. Press
&HE END button to begin the test. Pressing any key terminates
the test.

Select the "SET CHAN" command from the menu. Press

the END button to display the channel selection. Pressing thgx GE-MARC TONE (TX GMARC)
"x" (up),"#" (down) buttons scroll through the channel

selections. Pressing any button terminates the test. ) ) ) )
This command causes the radio to transmit the user speci-

fied GE-MARC tone.

Select the "TX GMARC" command from the menu.
Press the END button to display the GE-MARC tone.

Pressing the'*" (up),"#" (down) key scrolls through the

possible GE-MARC tone selections. To modulate the trans- LT
mitter with this data, the transmitter must have been keyed E-MARC tone set. The call is originated on the currently
using the "key transmitter” command. See Appendix A for selected channel (SET CHAN) using the currently selected

listing of the GE-MARC tones. tone set (TONE SEL).

ENCODE TEST (ENCODE T)

This command causes the radio to attempt to encode a

Select the "ENCODE T" command from the menu and
press theEND button. This will initiate the test and once
completed "ENC COMP" will be displayed. To modulate the
transmitter with thigdata, the transmitter must have been

This command causes the radio to steer to one of tHeeyed using the "key transmitter" command.
channels in the user specified GE-MARC testmode tone set.

TONE SET SELECT (TONE SEL)

Select the "TONE SEL" command from the menu. PresRELAY SWITCH (RELAY)

the END button to display the tone set. Pressing"thé

(up),"#" (down) button scrolls through the tone set selec-  This command causes thelay (external alarm) line to
tions. Pressing tHeND button terminates the selection. This toggle at a rate of once per second.

selection is then retained until a new tone set is selected (or

this data, the transmitter must have been keyed using tR&\p putton to begin the test. Pressing any key terminates
"key transmitter" command. the test.

DTMF TONE (TX DTMF) HANDSET TEST (HANDSET)

tone selected (0-9#). enter the self-test mode. The handset will display
[SELFTEST] then[RAM PASS] or [RAM FAIL] and then

Select the¢ TX DTMF" command from the menu. Press pegin running i.e. [000 00 0]. At this time the handset will
the END button to display the DTMF tone selected. Pressingjisplay the name of any key (except END) that is being
the" %" (up),"#" (down) button scrolls through the possible pushed, eg. [KEY 4] indicates the STO key is pressed, etc.
selections. Pressing tl#ND button terminates the test. To Pressing theEND key will terminate the self test and
modulate the transmitter with this data, the transmitter mugf ESTMODE] is displayed. The handset will return to test
have been keyed using the "key transmitter" command. mode.

Select the "HANDSET" command from the menu and
press END to begin the test. After the test has been termi-
nated the MS PASS or "HS FAIL" message will be dis-

_ _ played to report the status of the test.
This command causes the radio to attempt to decode a

GE-MARC tone set. The call is looked for on the currently

lected ch | (SET CHAN) using th tly selected
ot TONE Seb). ) using the currently selectedRAD|O ALIGNMENT PROCEDURE

DECODE TEST (DECODE T)

Select the "DECODE T" command from the menu and  To align the radio, test mode operation must be used as
press theEND button. The radio immediately attempts to described in the Test Preparation section. Refer to Figure 1
decode the selected tone set and continues until it is decod@d location of adjstment controls. Refer tadures 2, 3, and
(at which time "DEC COMP" is displayed) or the user4 for Troubleshooting, Power Distribution, and Control Sig-
terminates the function by pressing any key. nal Diagrams.
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TEST EQUIPMENT
AND SERVICE AIDS

NOTE

The temperature should be 25°C. Confirm
frequency counter calibration is better th@nl PPM.

The following list of test equipment and service aids is
provided to facilitate servicing. _
Normal Mode Modulation Set

e TQO618 Test Interface Box
e TO3370 PC Programing Adapter - includes Apply a 1 kHz, 1.0 Vrms signal to the TX AUDIO input
) of the test box (TQ0618 or TQ3310).

19D438367G1 Programming Inter- x(TQ Q )
face Box w/LBI-31986, cable Select a channel near 814.000 MHz. Turn on the TX
19B235027P1 (interface to PC Com-  5,,4ig and key the tramstter. Turn orthe Tone Channel
puter), and Power Supply Guard. Adjust modulation control R254 for a deviation
19B800850P2. of 4.2 +0.1, -0.2 kHz.

e TQ3371 Programming cable - interface to Dual

Format MDR Series radios. Direct Mode Modulation Set
Service cable - provides a two foot
extension between the system and+
audio amplifier boards. Not required
for most servicing if existing cable is
not looped through the front of the

radio assebly.

e 19A705235P2 . .
Apply a 1 kHz, 1.0 Vrms signal to the TX AUDIO input

of the test box (TQ0618).

Select a talk-around channel near 859.000 MHz. Turn
on the TX audio and key the transmitter. Turn on the
Tone Channel Guard. Adjust modulation control R226

Fovides a two foot extension be- for deviation of 4.2 +0.1, -0.2 kHz.

tween the 9-pin "D" connectors on the
audio/logic and audio amplifier
boards. Permits servicing all assem-
blies in the audio amplifier while
power is applied.

e 19A801348P4

NOTE

PressindRCL resets the radio to the first frequency|in
the frequency set and also sets the bandswitch line high.

e ST3712 Pin Extractor Tool (11-03-0038) - Al-
lows removal of contacts from con-
nector shell that mates with option Transmitter Power Set
cable CCO1. The option cable is re-
quired with all external options. 1. While on a channel near 814.000 MHz, key the trans-
e ST2513 Alignment Tool - with two ceramic Tllt'\{/sz:ttznd adjust R111 in the power control circuit for
tips - used for squelch control and '
other adjustments. 2. Unkey the transmitter.
e ST2617 Crimping Tool for field attachment of

TNC - series male connectors
19A115903P1 to RG-58/U (and simi- RECEIVER ALIGNMENT

lar) coaxial cable.
Frequency Set

TRANSMITTER ALIGNMENT ) o .
1. \Verify that the transmitter is on frequency as verified by

the transmitter alignment procedures.
Frequency Set

2. Inject a strong, unmodulated on-chanaignal (-60

Enter the test mode and key the traittem Measure the dBm) at the antenna input, J101.

transmit fequencyThe frequency should be withit250 Hz
of the test mode channel frequency. If not, adjust U204 to’
within +100 Hz.

Monitor J501 with a frequency counter and adjust L508
for a reading of 455 kHz100 Hz.

Turn the RX audio on and set the volume at maximum.
Measure the RX audio output at the external speaker: 6.3
Vrms.

IF Tuning 2.

1. Monitor J501 with an AC voltmeter and, at the antenna
jack, inject an on-channel signal modulated with a 60 Hz

e Turn off the 1 kHz modulation while leaving on the RF
ramp at 5 kHz deviation.

generator signal.

NOTE 4,

Apply a 1 kHz tone to the TX Audio input at TX MOD
jack of the test box (J701-4). Turn on the TX audio and
key the transmitter. Adjust the 1 kHz tone level for 3 kHz
deviation.

A 1 kHz tone may be used if a 60 hz ramp is not availgble.

Turn on the RX audio angkey.Measure the RX audio
output and adjust R359 & R361 on the audio amplifier
board for a null. The null should be greater than -18 dB
down from the 6.3 Vrms reference taken above. Unkey the
trangnitter.

2. Peak L504, L506, and L507 as indicated on the AC volt>-
meter. Adjust the level of tregnalgenerator to keep the
signal at J501 out of limiting (approximately -65dBm).

3. Repeak the coils.

Quadrature Detector Adjustment Squelch Adjustment

1. Inject a strong on-channel signal (-60 dBm) at the antenna The squelch deéng may be adjusted by présg and hold--
jack modulated with a 1 kHz tone at 3 kHz deviation.  Ing the "FCN" key for 10 seconds. After the 10 second time
period, the display will change to "SQL ADJ" and the user may
2. Monitor theVOL/SQ HI output at J705-3 with an AC decrement the current squelch value by pressingytstem/]
voltmeter and adjust509 for a peak indication on the button or decrementthe squelch value buy pressing the group/#
meter. button. Additionally, the squelch adjust state can only be en-
tered into while the radio is on a conventional or an EDACS
working channel.

Receiver Audio Level

Note that entry into and exit from this function has been
efined within tight constraints in order to keep from acciden-
ally entering the squelch adjust state, (i.e. if the user presses

the "FCN "key for longer than 10 seconds thaedch adjust
2. Monitor VOL/SQ HI J705-3 with an AC voltmeter and state is exited or if no key press takes place within 2 seconds,
adjust R513 for a reading of 150 mVims. A+ supply!® Sauelch adjust state is exited).

current should be less than 2 amperes with 10 watts of

audio to the external speaker, if equipped. TRANSMITTER VERIEICATION

1. Injectastrong on-channel signal at the antenna jack mod
lated with a 1 kHz tone at 3 kHz deviation.

NOTE

The external speaker audio has balanced outputd and Place the radio in the test mode for the following tests.

must be monitored with the test circuit shown in Figpre
2. Transmit Frequency

Key the transmitter and measure the transmit frequency
(default test mode channel is the first frequency in the test
frequency set). The measured frequency should be w250

The following adjustment requires duplex operation. Thé_|Z of the assigned transmit fugency. Uhkey the transmitter.

RF signal generator must be isolated from the transmitter RF
power using a 15 watt 30 dB attenuator or other isolatio ;
device in series with the RF sigrggnerator. Transmit Power

Sidetone Adjustment

1. Inject a strong on-channel signal modulated by 1 kHz tone Select a channel near 814.0000 MHz. Key the trétiey.
at 3 kHz deviation at the RF input. Power should be a minimum of 10 watts. Unkey the trettes.
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Modulation Limiting Audio Output

1. Apply a1l kHz tone at 1.0 Vrms to the TX AUDIO input
of the test box or TQ3310/TQ3370.

Refer to Figure 2 for the Test Setup Diagram to measure
audio output.

2. Select a channel near 814.0000 MHz. Turn on the TX. Apply a strong (-60 dBm) on-channel signal modulated
audio and key the tramstter. Turn orthe Channel Guard with a 1 kHz tone at 3 kHz deviation to the antenna jack.
tone (150 Hz).

2. Set the volume control to maximum. Monitor the external
outputs at J905-2,9. The output level should be approxi-
mately 6.3 Vrms with less than 5% distortion.

3. Measure the deviation. It should be 4(22 kHz. Unkey
the transmitter.

Busy Tone Deviation Duplex Receive Sensitivity

1. Select a channel near 814.0000 MHz. Key the transmitter The following test requires a completely assembled radio
and turn on the busy tone. with all covers in place. A calibrated attenuator pad (30 dB, 15
watts) must be inserted between thdio’s antenngack and
2. Measured the deviation. It should be 1 kHz +0.2, -0.3 kHZhe RF signal generator to isolate the generator from the 10W
transmitter power output.

RECEIVER VERIFICATION 1. Setthe RF generator to a channel frequency and the radio
to the corresponding channel. Modulate the RF generator
output with a 1 kHz tone at 3 kHz deviation. Adjust the RF

SINAD level so -113 dBm is present after the attenuator at the

antenna jack.

1. Select a channel near the middle of the frequency bang.
Apply a corresponding RF frequency, modulatéth a 1 '
kHz tone at 3 kHz deviation, to the antenna jack. Set the
RF frequency level to -116 dBm.

Turn on the transmitter. Measured SINAD should be
greater than 12 dB.

3. Unkey the transmitter.

2. Check for greater than 12 dB SINAD at the RX AUDIO
output.

3. Repeat the test for channel band edge.

Figure 1 - Location Of Adjustment Controls
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SET VOICE @szs % % Ls0s Lseg | ADJUST
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AOOE R2%54 Ro50
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CH AUDIO
GUARD [ LEVEL
LN DEV pyh
RF BOARD J501
AUDIO EQARD TOP VIEW
SIDETONE ADJUST
Rass £ ) AMPLITUDE
R361 @ PHASE
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TEST SETUP FOR MEASURING RATED AUDIO OUTPUT
FROM J906-2 SPKR LO (]j 3 Q@
| _) d 1:1 AUDIO |
3 TRANSFORMER |
| (ex. 19A116736P1 or i
: <] e 19A134368P1 or P2) i
| < & |
| ¢ I
- < S—_— (O
<. ) < TRANSFORMER
"BALANCED OUTPUT" P v COUPLED
j;> ™ OUTPUT
4 OHM < ) o |
I s2owatT 7 ~ % |
! RESISTOR (\ [ ]
l < > I
| ) Q !
1 < !
| ) [
| () |
| I
FROM J905-9 SW SPKR HI( ) * /N O
- NOTE: “BALANCED" | NOTE: TRANSFORMER
OUTPUT MUST NOT BE —_— COUPLED OUTPUT CAN
REFERENCED TO BE REFERENCED TO
GROUND. GROUND.

Figure 2 - Audio Output Test Set-Up Diagram az0-n " rion sewse o Ravio as ] - _ .
' ié i s¥sTiu soaro B0 302 3 P01l AUDIO_AWPLIFIER 80 M| ‘
gs Sw A+ [ Tusoz | 8V Jusas-a " 12v sw >3 !
% l8v_Ree )‘u:ﬁgscs e
APPENDIX A. GE-MARC TONES : (e T usED) L ME ags! ‘
At Sw At 1 1 v HS PWR ENBL !
NUMBER FREQUENCY NUMBER FREQUENCY ' 3 A e om L L= rgerr— |
[ - - - J T 2903 A2 A2 Al 4\ﬂ _—‘
01 604.2 Hz 22 1556.7 Hz B Iobsoeizs {800 wna) ] L] swas E““L .
02 631.5 Hz 23 1628.3 Hz | [—c el [ gl sy e e Here
03 662.3 Hz 24 1717.1 Hz = ‘ NG S
04 693.0 Hz 25 1795.6 Hz ‘ ‘ Dist ji . ir’:i l Lj @-‘%mmmzm i
05 727.1 Hz 26 1877.5 Hz ‘ ‘ = ! o = !
06 761.3 Hz 27 2051.6 Hz J = \ i:_ ) "y
07 795.4 Hz 28 2143.8 Hz || 25 = §8 L] doww SR ol v [ U
08 832.9 Hz 29 2239.4 Hz | <l e ‘ z L — = .
09 870.5 Hz 30 2341.8 Hz = T k! . |
10 911.5 Hz 31 2447.6 Hz L e spscsmes '
11 952.4 Hz 32 2556.9 Hz | | ne | » o I R e 51 AUDIO/ LOBIC 8D
12 996.8 Hz 33 2672.9 Hz |1 | Teeon DR A R 3] ——— . e ——
13 1041.2 Hz 34 2792.4 Hz [ ——— i e e[| e [ e |
14 1089.0 Hz 35 508.6 Hz B swoswrToH ‘

15 1140.2 Hz 36 529.1 Hz
16 1191.4 Hz 37 553.0 Hz

17 1243.0 Hz 38 576.9 Hz

18 1304.0 Hz 39 1962.9 Hz(acq)
19 1362.1 Hz 40 2918.7 Hz(alt)
20 1423.5 Hz 41 3051.9 Hz(std)
21 1488.4 Hz 42 466.0 Hz

Figure 3 - Power Distribution Diagram
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RADIO ASSEMBLY
18038013516
'

AUDIQ AMPLIFIER BD

a5 Jgge 190304025
A5 SPKR LO . w3 "
SYSTEM BOARD #9520 R92! iz Pz RIBAON - paon s
180991891 ale 1 - SW SPKR HI
"5 CUT RUNFOR T
Jsos SWITCHING LN Y 3 [ 1 SRR H udot
%3 SPEAKER AUDIO
5 e fSW SPKR I s |5 3 SPKR LO o oo
SPKR HI
29 TX AUDIO HANDSET
CoMELTOR | 2 € SPKRLO > 3| CcoNN
HS RX AUDIO
-3
EXT MIC HI —¢_|MICHI
7| L 7| usoz
COMPRESSOR
| T L oo
] e | 4 s p— -
| - — -
& mem %
N dToi
A2 RX AUDID
MIC HI
RF BOARD
190392423 (889Q MHZ)
\20mY ANS
(340My P-pY |
VOL/S0 HI uso4
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FCH 2 I0& DEV»

[BSHY RS (ST F-F)
BuSY TONC AT 1 KHZ DEVH|
[80rw &S (255HY PR 1

LIMITED KIC AUDIO AT
3.0 WZ [EY averv P-p

T MOD u301

AUDIO/LOGIC BD
120903963

Figure 4 - Audio Signal Flow Diagram
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Figure 5 - Data Control Diagram
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ASSEMBLY DIAGRAMS

190851459061
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19A14TP04PE LAY
P4 MOD

ATUSIET
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STAKE PER 19A701267F2

| PaRT OF STSTEWS BO

19A702354P308
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(198801457737 CABLE (J5 TO 1703
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it Q cacooore () / A\ wazozsswsos
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195301:.54536 \
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P10, #0 ON GZ BO BCTTOM VIEW
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M PS5 J910-27 & 28 NO OPTION INSTALLED
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P10 JI0-182 MDH. DUPLE X
[Z503]
AUDIO AMPLIFIER BD JUMPER CHART
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(19D904183, Sh. 3, Rev. 2)

SEE VIEW A
N Ap B
19CAS1SBSF2 3944332481 ;27U2331P505
FLUE SND CLP

VIEW SHOWING LOCATION QF

| TEM

16

@ MDR DUAL MODE, DUPLEX

NOTES:

PART OF MOX MARRIAGE HARDWARE KIT 344A4233Gt
PART OF RF BD HARDWARE KIT 3444425566

INSTALL BETWEEN PWB AND CASTING. SOLDER TU FwWB.

e e

APPLY SILCONE GREASE (MSAFC337PN TO PA MUD.
001 AND U902 ON RF BD, ALSD USQT AND U727 ON
AUDIO AMPLIFIER BD.

5. DIP ENDS OF SCREWS THAT GO INTO CASTING IN
GREASE (19A115204P 1 BEFORE INSTALLING IMNTO
CASTINGTORQUE TQ 15 INCH-POUNLS,

LUBRICATE Z903 PINS WiTH GREASE (19A704532P1
INSTALL U101 FLUSH TO PWB AND FASTEN WITH
SUPPORT To CASTING BEFORE SOLOERING LEADS
TO PwWB. TOP OF U101 SHALL NOT EXTEND MORE
THaN 025 sBOVE ADTACENT CASTING.

APPLY QVER TwO HOLES DN INSIDE QF CASTING.

WEATHERPRODF HOLES AROUND SCREWS USING RTVI6Z
DATBLBP2)

10
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