ERICSSON Z LBI-38468A

MAINTENANCE MANUAL

EDACSU M-PAL 800 MHz
SERVICE SECTION

TABLE OF CONTENTS
Page
INTRODUCTION . . . . o e e e e e e e e e e e e e, 2
TEST EQUIPMENT . . . . . e e e e e e e e 2
FRONT COVER TEST ACCESSORY KIT . . . . . . e e e e e e e s e s e
TROUBLESHOOTING SOFTWARE . . . . . . . e e e e e e 3
FUNCTIONAL TESTS . . . . o e e e e e e e e e s e s 4
DISASSEMBLY/REASSEMBLY . . . . . . . e e 4
ALIGNMENT PROCEDURES . . . . . . . e e e e e s e 8
SET-UP PROCEDURE . . . . . . e . 8
TRANSMITTER ALIGNMENT . . . . . . o e e e e e e e s e s e 8
RECEIVER ALIGNMENT . . . . . . e e e e e e e e e 11
TRACKING AND CHANNEL DATA . . . . . e e e e e e e s e e s, 11
TROUBLESHOOTING . . . . . e e e e e e e e e e e e e e 12
REAR COVER ASSEMBLY . . . . . e 13
FRONT COVER ASSEMBLY . . . . . e e e e e s e e e s 19
COMPONENT REPLACEMENT . . . . . . o e e e e e e e e s e s e e 29
SURFACE MOUNTED COMPONENTS . . . . . . . e e e e e e e e e e 29
SURFACE MOUNTED COMPONENT REMOVAL . . . . . . . e e e e e e e 29
SURFACE MOUNTED COMPONENT REPLACEMENT . . . . . . . . . . . e 29
SURFACE MOUNTED REPLACEMENT . . . . . . . e e e e e e e e e e 29
MODULE REPLACEMENT . . . . . . e e e e e e e e e 30
WEATHERPROOF INTEGRITY . . . . o e e e e e e e e e e 30
INTERNAL LITHIUM BATTERY . . . . . e e e e e s e e s 30
BATTERY PACKS . . . . e . 30
CHARGING THE BATTERY PACKS . . . . . . e e s e e e e e 31
DISPOSAL OF RECHARGEABLE BATTERIES . . . . . . . . . . e e e 31
CONTROL KNOB STOP PLATE . . . . . . e e e e e e s e s e e, 33
MODULE AND INTEGRATED CIRCUIT DATA . . . . . o e e e s e e e e e 34




LBI-38468

INTRODUCTION

TEST EQUIPMENT

This manual outlines service procedures for the EDACS The following is a list of test equipment which may be
M-PA 800 MHz portable radio. Troubleshooting informationrequired to troubleshoot and/or align the radio.

presented in this manual will help localize trouble to the
board and/or component level. Alignment procedures will

aid a technician adjust the radio to factory specifications. GENERAL

Information is presented for tracking/channel data and
surface mount component replacement. Preventive mainte-
nance information includes weatherproofing procedures and
service data on the batteries. Module and integrated circuit
data sheets are listed at the end of this manual.

In order to perform many of the following alignments,
tests and troubleshooting checks, it will be necessary to
(re)program the radio. Further programming information can
be found in the EDACS programming Manual and software
TQ-3340.

Itis suggested that an improperly operating radio be first
bench tested thoroughly in the conventional mode. This
allows the technician, using standard test equipment, to
insure the majority of the radio’s circuitry is functional. Any

necessary repairs can be completed and the radio can then be ®

tested in trunked mode using an available site.

Conventional mode testing can (and will) verify proper
operation of all of the radio’s circuitry with the following

RF Signal Generator

RF Wattmeter with 5 Watt capability
Audio Distortion Analyzer with Vu Meter
Oscilloscope with x1 and x10 Probes
Audio Oscillator

Frequency Counter

Modulation Analyzer

SINAD Meter

Adjustable Regulated DC Power Supply, 5 - 9 Vdc,
5 amperes

Digital Multimeter

exceptions: SPECIALIZED

® modem IC operation
® data modulation circuity (transmit mode only)
® data demodulation circuitry (receive mode only)

®* trunked mode associated areas of the radio’s mem-

ory
. CAUTION

ALWAYS remove the battery pack before disassgm-
bling the unit to avoid blowing the fuse or causing other
component damage.

This radio contains CMOS ICs that can be damagedl by
static electricity. Observe static handling precautions.

Copyright© December 1990, Ericsson GE Mobile Communications Inc.

K19/A4WX01542 RF Test Cable (UDC mount)

K19/A4WX01543 Battery Eliminator ("Dummy
Battery")

K19/A4WX01544 RF/Logic Extender Cable

K19/A4WX01604 Discharge Analyzer (checks
battery pack capacity and battery
chargers)

LBI-38518 Front Cover Test Accessory Kit
Manual

SPK9010 Front Cover Test Accessory Kit;
Includes:
19D902562P5 Front Cover Test
Cable
19D902562P1 LCD Extender
Plate & Clamp
19D902562P2 LCD Test Cable
19D902562P6 Test Program
Diskette

SPK9011 Front Cover Test Accessory Kit;
Includes:
19D902562P3 Adapter Board
19D902562P4 Control Board
Extender

2
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e ST3559P2 RF Antenna Adapter (top jack to Test points are provided for the volume control and
BNC female) microphone audio. A resistor network on the Front Cover
) Test Cable provides a dc bias to the mic in the absence of the
* TQ-0609 Test Box (simulates all external  control Board's bias.
UDC options)
® 19B219079P1 Alignment Tool, 0.1" slotted

LCD BOARD TESTING

) . (REMOVED FROM CASE)

®* 19B801640P1 Alignment Tool, 0. 1" slotted tips
In addition to the above listed equipment, access to a : . .
local trunked site and a second portable or mobile (trunkeq)a The LCD Board can be tested with the kit and PC after it

L : s been removed from the froover. Atest cable is
radio will be necessary to test trunked mode operation. provided in the kit that interconnects the board and PC

computer. Complete display and backlight functions can be

(metal) tips

PROGRAMMING exercised.
* IBM PC Compatible Computer TROUBLESHOOTING SOFTWARE
* TQ-3340 Programming Manual and
Software (includes 5 1/4" and The Control Board contains extensive diagnostic capa-
3 1/2" disks) bilities within its operating system. A troubleshooting-
. TQ3310 PC Programming Adapter (Serial gram (actually several small programs) is included with the

Programming Software. This program gives the service tech-

Adapter Box and PC-to-Adapter  hician  the ability to quickly isolate many failures in the

Box Interface Cable)

radio.
* TQ-3311 Radio Programming Cable . ] o
(Adapter Box-to-radio Cable) The PC computer communicategth the radio via the

UDC. Necessary hardwarems include the standard PC
Programming Adapter Box and PC Interface Cable (TQ-

FRONT COVER TEST 3310), the Radio Programming Cable (TQ-3311), and a PC
computer. The Troubleshooting Software program that runs

ACCESSORY KIT on the PC utilizes the Adapter Box and cables as an interface

between the PC computer and the radio.

A Front Cover Test Accessory Kit is available for exer-
cising and troubleshooting the circuits in the front cover
Connection to an IBM PC or compatible computer (paralle
printer port) allows all of the circuits in the front cover, less
Control Board, to be exercised via the PC computer.

Connect the Adapter Box and associated cables in the
fame manner as if the radio were to be programmed. Execute
he Troubleshooting Software as follows:

®* Atthe DOS prompt, log-on to the drive that con-
tains the PC Programming Software (and Trou-

An adapter and extender board in the kit allows the bleshooting Software).

Control Board to be extended out of the case for trou-

bleshooting access. See fHeST EQUIPMENT section of * Execute the program by typing MPATEST <CR>
this manual for a breakdown of the kit. at the DOS prompt.

Amenu screen will appear that will prompt the technician
KEYPAD FLEX AND LCD BOARD TESTING to select a test routine. Test routines include:
(IN CASE)

® various receive and transmit audio path tests

The Keypad Flex and LCD Board can be exercised while
still in the radio’s case. These tests are made without the
Control Board. All of the switches and the logic circuitry on
the Keypad Flex as well as the Emergency Switch can be
tested via the PC connection. Status of the switches is dis-
played on the PC. The LCD Board can be fully exercised by
sending it various patterns from the PC to be displayed.
LCD/Keypad backlighting can also be toggled on and off.

tone (CG, T99, etc.) path tests

a squelch circuit test

a synthesizer serial loading test

a volume, keypad and UDC test
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puter and radio after a selection is made, the message "I\}o

® various D/A and A/D circuit tests such as TX
Power Set and battery voltage

®* a RAM test

®* Modem TX and RX Data Path tests including ag.

loop-back test

If there is a communication problem between the com-

response from radio", "Press Enter to continue" will be

displayed on the computer. Check cable connections or trou-

bleshoot the Front Cover Assembly if this message is dis-
played. There may be a problem with the UDC Flex or the
TX DATA/RX DATA circuity.

8.

Follow the instructions given with each test routine to

isolate a failure to a particular circuit or component.

test of the radio. It may be necessary to (re)program the radio

FUNCTIONAL TESTS 0.

The following test procedure outlines a functional bench

before poceeding with this test.

1.

Power the radio up using the Dummy Battery and thd©:

bench power supply. See Table 6 for supply current
demands for all operating modes.

Rotate the Control Knob and verify the display changes
and indicates the proper programmed information. On
Scan and System models, press the STEP keygrtil
through various groups or channels.

ton and verify that the CG flag disappears after two

seconds. Release the button and then press it again.
Channel Guard operation should return after two sec-

onds as indicated by the CG flag.

Remove the wattmeter and connect the radio to an RF
signal generator. Test several conventional channels.
Verify receiver specifications.

Verify proper scan operation on Scan and System model
radios. The SCN flag should appear when the radio is
scanning. See the operating procedures for complete
details.

Verify DTMF keypad operation on System model ra-
dios. Each character (0-9, * and #) should be displayed
when the corresponding key is pressgéée the operat-
ing procedures for complete details.

Remove the signal generator and install an antenna.
Select a local trunked site which is programmed into the
radio. Transmit a group call from a second mobile or
portable radio setto the same group. Verify the BSY flag
turns on, the radio unsquelches, and receives the call.

Transmit a group call from the radio under test. Verify
the TX and BSY flags turn on and the call is heard in the
second mobile or portable radio.

DISASSEMBLY / REASSEMBLY

In the event internal service is required, disassemble the

radio in accordance with the below outlined steps.Fige
Connect a wattmeter and frequency counter to the radiores 1 - 6.

and select a conventional (test) channel. Press the PTT

Button to key the transmitter and measure RF power and Reassemble the unit by following the steps in reverse
frequency. See Table 4 for transmitter power specs. Sésder. Observe screw lengths and do not over tighten the

Table 3 for transmitter frequency error spebise TX

screws when reassembling the unit. Torque specifications are

flag should appear in the display when the radio idisted in Table 1.

transmitting.

Select a channel that has been programmed for receiJ—eO

only. Press the PTT Button. The radio should beep and
the display should flash.

Select a conventional channel that has been programmed e

for Channel Guard decode operation. The CG flag
should appear. Press the Monitor Button to unsquelch
the radio. Receiver noise should be heard from the
internal speaker and the noise level should follow the
rotation of the Volume Control. Hold the Monitor But-

OLS REQUIRED

® TORXO T6 Driver
M1.5 Hex Driver or Wrench
®* Needle-nose Pliers

* Small Flat-Blade Screwdriver
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Table 1 - Torque Specifications

LOCATION QUANTITY LB-IN.
Rear/Front Cover Assembly Screws 4 5.0
Rear Cover Assembly

Antenna Insert 1 10.0
UDC RF Connector 1 10.0
RF Board/Eggcrate Screws 13 4.0
PA Support Screws 2 10.0
Antenna Switch (SW1) Screw 1 15

Front Cover Assembly

Knob Set Screws 2 3.0
Control/Volume Control Nuts 2 8.0
UDC Ground Screw 1 3.0
All M1.6 and M2 Screws 29 3.0

CAUTION

ALWAYS remove the battery pack before disassgm-

bling the unit to avoid blowing the fuse or causing other

component damage.
This radio contains CMOS ICs that can be damagedl by M

static electricity. Observe static handling precautions. . .

FRONT AND REAR COVER SEPARATION A~_ \ j A

© /5 3\ O
Lay the radio face down and loosen the four Torx
screws Q) on the back of the radio. Separate the two halves
O O @)

by carefully lifting the Rear Cover Assembly straight-up to
% 7-

avoid bending the connector pins between the RF and Con-
)]
I
D
I
)]
I
)]
I
D)

trol Boards.

When reassembling the unit, be sure the rubber gasket
surrounding the perimeter of the cover is in good condition
properly. For poper operation the four screws should be
(

and it is in the groove. Also insure the connector pins aligh

tightened so there is no gap between the covers. It is recom-
mended that the two top screws be tightened first whilg
squeezing the radio together to ensure the gap is completely
closed. The bottom screws can then be tightened.

or ]1©

Figure 1 - Front And Rear Cover Separation
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RF BOARD ACCESS CONTROL BOARD ACCESS

If removal of the RF Board from the case is necessary, Remove the six screw®(DD) securing the shield and
remove the UDC antenna jack and the top RF antenna ja€kontrol Board to gain access to the board. Remove the
(B). Next, remove the eight Tarkscrews (C). The RF Board shield.
and eggcrate casting may now be lifted from the rear cover.

Two PA mounting Tork screws and five TofX screws on To remove the Control Board, remove the two Torx

the under-side secure the board to the eggcrate casting. screws E,EE). Lift the boardand carefully unplug the
Speaker Flex from J3. Avoid bending this or any other flex

circuits at sharp angles. The Control Board may now be
NOTE removed. Note the battery power and ground connections at
The RF shield used in the 800 MHz M-PA radio it a the bottom of the board where the screws have been re-

. : . BT moved.
press-fit metallized elastomer design. This shield is|not NOTE

held in place with screws and it remains in the rad|o’s

Front Cover Assembly when the covers are separated.
When reassembling the radio, make sure the metallized
surface of the shield faces the RF assembly.

Many of the test points on the Control Board are acges-
sible at this point; however, the Front Cover Assemnbly
should not be powered-up without first installing| a
screw in the lower right-hand hole to ground the board.
Also, the three screws securing the top flex conneqtors
need to be installed for good flex connections. USE
CAUTION: Excess screw length may damage the flex
circuits or the case threads. The lower left-hand sgrew
will also have to be in place to supply battery powef to
the board.

B \ ' = HHHH”HHH
I —
o ®|
D @v
@ J4/P4
DD |||
@ I
|
|
E 2
© D 5
|
N PARTIAL VIEW Q
OF RF BOARD ‘
|
&
&
.
C\ | —C =
e o] E——® culll
o o oL [00 J°
Figure 2 - RF Board Access Figure 3 - Control Board Access
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SPEAKER. MICROPHONE AND In order to replace the Speaker Flex, it must be Un-
ELEX CIRéUIT ACCESS soldered from the speaker and the Battery Plate.

Remove the Control Board and the six die-cast shieIJi-CD BOARD
screws. Remove the die-cast shield by lifting the top end first

and sliding it towards the top of the radio. The internal  afierthe Keypad Flex has been removed, the LCD Board

speakermicrophone, Keypad and UDC Flex circuits areagsemply can be removed by removing the two remaining
now accessible. screws J).

If UDC Flex removal is neceary, first un-solder the
microphone. Remove the UDC securing screw (the UDC
ground pin). Lift the UDC/Monitor Button/PTT Switch as-
sembly from the side of the case and slide the flex throug
the slot.

>

To remove the Keypad Flex, first remove the
Flex/UDC/Monitor Button/PTT Switch assembly as pre-
viously stated. Next remove the knobs using the hierdr
Unscrew the two screwd) securing the top panel and
remove the panel. Lift the Emergency Button Board by
carefully unplugging J6 from P6. Remove the nuts securin
the volume and channel controls. Unscrew the two screw
(GG) and remove the J10/P10 Zebra strip securing plal‘
(HH). The Keypad Flex is now free for removal. Additional
screws { & JJ) secure the LCD Board used witte M-PA Figure 5 - Top Panel And Knobs
series radios.

Mﬂm KEYPAD FLEX ‘ ﬂ
/,7 J

UDC FLEX JJ ©)’ N

n

D

- GG

ubc/
MONITOR/
PTT
ASSEMBLY

\/\MICROPHONE

GASKET
— SPEAKER

SPEAKER
 FLEX

ouuuu uuu‘go [—P3 oCTUQNU_ 000 Jo

Figure 4 - Speaker, Miophone And Flex Circuit Access Figure 6 - Keypad And LCD Board Access
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ALIGNMENT PROCEDURES 2. Slide the Dummy Battery onto the Front Cover and

connect the audio output leads to the distortion analyzer.
Place the Dummy Battery ON/OFF switch in the OFF
This section outlines alignment procedures for the 800 position to direct the speaker audio to the distortion
MHz RF Board located in the Rear Cover Assembly. Several analyzer. Connect the PC Programmer to the UDC.
test procedures are presented which will help isolate a prob-
lem if it exists. 3. Set the power supply to 749.1 Vdc and connect the

Lo . Dummy Battery supply leads to the power supply. See
The circuits in the Front Cover Assembly contain no  t5pie gfor cur¥ent%%r¥sumption datalta. PRYY

adjustments and therefore no alignment is necessary. See the
TROUBLESHOOQTING section for test information if a , Program the radio with the LOW, MIDDLE and HIGH-

problem is suspected in the control circuits. side test channels listed in Table 2. To fully test the
transmitter, program a channel pair for each frequency,
one at high power and one at low power. It may be
desirable to program more test channels into the unit.

Alignment procedures must be performed in the order
presented to insure proper radio operation.

SERVICE NOTES

Throughout the service procedures presented in this man- Table 2 - RF Test Channels

ual, the following information should be observed: TEST FREQUENCY (MH2)

® The bench power supply should be set forfQ5
1 Vdc (unless otherwise noted) during trou-
bleshooting procedures presented in this manual.
If a battery pack is used, it should be fully charged. | 806-824 MHz | 806.0125 815.5125 824.000(
Typical battery pack voltage will be 7.5 Vd@0

% over itsfull discharge cycle. 851-869 MHz| 851.0125  860.5125  869.0000

RF BAND LOW MIDDLE HIGH

® Logic Levels:
Logicl = high greater than 4.5 Vdc

- - *Transmit only (RX channels are 45 MHz higher)
LogicO = low = lessthan0.5Vdc

5. Remove power from the radio and replace the PC pro-
® The modules are not field repairable. Schematics gramming cable with the TQ-0609 Test Box.
and Outline diagrams for the modules are pre-
sented in this manual as a troubleshooting refer- NOTE
ence only.

LBI-38203 contains detailed information on the TR-

® The Front Cover Test Accessory Kit allows the 0609 Test Box.
Control Board to be extended out of the case |for
troubleshooting access. The LCD and Keypad ¢ir-

ggﬁﬁ:&?oﬁe tested in the case via a PC computerg - connect the radio to the wattmeter using the RF Antenna
' Adapter. Couple a small amount of the RF signal to the
frequency counter.

® The personality information stored the radio
should be backed-up on the PC computer before
any service procedure is performed.

TRANSMITTER ALIGNMENT

SET-UP PROCEDURE
The following information can be used to test and align

1S he F d Rear C A bli d the transniter’s output frequency and its modulation char-
- Separate the Front and Rear Cover Assemblies and Calkeristics. Completion of these tests/alignments will verify

nect the RF/Logic Extender cable between the RF Boarg near 100% operating synthesizer and transmitter stages.
and the Control Board. See Figure 7. Use caution when

working with these connectors.
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RF SIGNAL
RE ANT RF SIGNAL CONMECTION
ADAPTER [NOT USED
ST3559P2
und
f
REAR COVER FRONT COVER
{RF SECTION! JIOI] - —= Pl {CONTROL SECTION)
| = h‘-\-‘_‘_‘____._‘_,n"' ol
RF/LOGIC -
EXTEMDER — | "
CABLE 2 e
N10Z = Tq -060%
] T BOX
Kio/adwxgised| | o TES
3 OR
: —
] TG TQ-3300
— SERIAL PROGRAMMER
— —"'j.--’___-q\"— __
-— —ipe

1

DUMMY BATTERY
KIS/AGWR 54T

ALDIO < > POWER SUPPLY

REFERENCE OSCILLATOR

Figure 7 - Test Set-Up
2. Channel the Unit to 860.5125 MHz (low power) and key

the transmitter using the TQ-0609. DO NOT apply any
modulation at this time.

1. On the TQ-0609 Test Box, select UDC switch position

6 and apply power to the radio.

This enables the radio’s. Monitor the transmitter frequency and adjust Reference

control circuits for an external microphone and its inter-  QOscillator U4 to obtain a frequency reading of 860.5125

nal speaker amplifier.

MHz £100 Hz (a small trimmer hole is located on top of
module). If thet100 Hz maximum error (at room tem-
perature) can not be secured, Reference Oscillator re-
placement may be necessary. Table 3 list maximum
transmitter errors for the specified temperature range.
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NOTE

Reference Oscillator U4 is factory adjusted and shquld

not normally need readjustmehise a recently cali-
brated and stable frequency counter to determine if
oscillator adjustment is neededThe above test/align|

ment should be done at a room temperature of 25°C

+5°C.

4. Check all TX test channels for an error of less thHd0

Hz.

VCO MODULATION

NOTE

VCO Modulation adjustment should only be necesgary
if changes in the Tracking Data values will not compen-

sate deviation levels to within specifications. Adjupt-

ment of R5 will obsolete all Tracking and Channel Dpta

modulation values. See the TRACKING AND CHAN-
NEL DATA section in this manual for further details,|

R5 "course aligns" the VCO modulation level. The
Audio Processor IC will perform "fine level adjustment"
of TX deviation via the Tracking and Channel Data.

—

1. Toalign R5 it will be necessary to modify the RF/Logic
Extender cable as follows:

Add two 10K ohm resistors in series from 5.4 Vdc
(J102 pin 6) to ground (J102 pin 7).

Break the connection at TX AUDIO, J102/P2 pin
1.

Bias TX AUDIO into the RF Board to 2.7 Vdc by
connecting the junction of the 10K resistors to J102
pin 1.

2. Using a 10QuF (or greater) capacitor, couple a 1 kHz,
600 mV rms audio signal into TX AUDIO, J102 pin 1.

3. Connect the radio to the modulation analyzer and key
the transmitter at 815.5125 MHz.

4. Adjust the R5 for a deviation of 4.3 klt200 Hz. Unkey
the radio.

5. Check low-frequency modulation as follows:

Remove the 1 kHz signal and apply a20 Hz, 1 Vp-p
square wave. NOTE: The modulation analyzer

should have a low-frequency response of less than
1 Hz for this test.

Key the tranmitter and monitor the demodulated
output from the modulation analyzer. €k for a
good square wave response at 860.5125 MHz. If
the modulation peaks are not flat, slightly readjust
R5 for a good demodulated square wave. If this
readjustment causes the 1 kHz modulation set in
step 4 to go outside of the specified window, U4
may need to be replaced.

Table 3 - Maximum Transmitter Frequency Error*
And Typical VCO (TP2) TX Tuning Voltages

CHANNEL TOLERANCE LOWEST HIGHEST VCO TUNING | BAND SWITCH
(MHz) (Hz) (MHz) (MHz) VOLTAGE (J102 pin 3)
806.012500 +1209 806.011291 806.013709 1.5 Vdc low
815.512500 +1223 815.511277 815.513723 2.9 Vdc low
824.000000 +1236 823.998764 824.001236 4.2 Vdc low
851.012500 +1277 851.011223 851.013777 1.9 Vdc high
860.512500 +1291 860.511209 860.513791 3.1Vvdc high
869.000000 +1304 868.998696 869.001304 4.2 Vdc high

*Based on specified 1.5 PPM over the entire operating temperature range

10
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DISTORTION TEST 12DB SINAD AND DISTORTION TESTS

. Measure transmitter audio distortion on the LOW, MID-1. Connect the distortion analyzer or SINAD meter to the
DLE and HIGH-side test channels. Distortion readings speaker load (in Dummy Battery).

should be less than 3% at 3 kHz deviation with a 1000
Hz tone. 2. With the RF signal generator and radio set to 860.5125

MHz, modulate the generator with a 1 kHz tone at 3 kHz
deviation. Measure the 12 dB SINAD sensitivity. This
RECEIVER ALIGNMENT reading should be -116 dBm (0.35uV).

The following information can be used to check and aligrs: Return the signal level to -50 dBm.

the receiver circuits. Successful completion of these align-

ment procedures will verify a near 100% operating synthe#. Check audio distortion. Readings should<:8% at
sizer and receiver stages. rated audio output. Audio amplitude should be 100 - 150

mV rms & 350 mV p-p) at J101/P1 pin 4.

NOTE

5. Repeat the 12 dB SINAD sensitivity and distortion
check for the LOW and HIGH-side channels. See Table
2.

There are no front-end filter, mixer or high-IF adjupt-
ments.

2ND LOCAL OSCILLATOR TRACKING AND CHANNEL DATA

. Check Reference Oscillator alignment as outlined in the

TRANSMITTER ALIGNMENT section. The personality RAMmemory map includes distinct

areas which are reserved for Tracking and Channel Data.
- Channel the unit 860.5125 MHz. Tracking Data establishes individual ragiarameters
. nd tailors the operation of the unit across the band. The four
. Setthe RF signal generator 860.5125 MHz, -20 dBm an@arameters include high RF power, low RF power, modula-
no modulation. Apply this signal to the radio. tion level and receiver squelch opening. Ttiga is pro-
i grammed into the RAM at the factory after the front and rear
. To measure the IF signal, connect the frequency countgpyers are "married". The PC Programmer allows alteration
to TP1 on the RF Board or to the collector of Q1 onof this data if necessary.
Back-End Module Ul4. Use an appropriate high imped-
ance probe (or amp). Channel Data is the individual channel infation such
as TX and RX frequencies, CG information, CCT informa-
. Adjust the signal generator level to achieve accuratgon, and the four previously mentioned parameters. This
counting of the IF signal; the RF signal generator shouldata is stored in the RAM on a per channel basis as each

be set 10 dBm above the lowest level which giveghannel is programmed. The PC Programmer allows altera-
accurate counting. tion of this data (on a per channel basis) if necessary.

. Adjust the 2nd local oscillator via L13 for 455.000 kHz ~ Low, medium and high-side of the band valuespaee
+90 Hz. grammed into the radio for each Trackpayameter per band

(806-825 and 851-870). When a channel is added to the
radio, the Programmer reads the Tracking values and calcu-

QUADRATURE DETECTOR lates necessary values for each channel using a linear inter-

polation technique. The Programmer stores the newly
calculated values in the Channel Data area of memory along
1. Modulate the signal generator with a 1 kHz tone, 3 kHavith the associated channel information.

deviation at 860.5125 MHz. Set RF level to -50 dBm.

2. Adjust LI4 for maximum audio level at J101/PI pin 4.

11
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Changing the Tracking Data will not alter Channel Data TROUBLESHOOTING

of previously programmed channels. Tracking Data should
not normally be altered; hawver, it may be neceary to

reprogram some of the values after align@iguitry, or The following procedures are designed to quickly lead
replacing modules or other components which obsolete thfie service technician to the area of trouble. Rear and Front
previously programmed values. Settings for each parametefover Assembly troubleshooting procedures are outlined.
are listed in Table 4. If Tracking Data is altered for the abovehe test set-up should be identical to the set-up used in the
reason, it will be necessary to reprogram all channels taL IGNMENT PROCEDURESsection in this manual.
establish the new default data for each channel. See the

Programming Manual for further information on altering  Table 5 lists common problems and most likely problem
Tracking and Channel Data. areas.

Digital values stored for the POWER SET analog voltage SERVICE NOTES
are one example of tracking information. As no two transf
mitter stages are exactly matched, the POWER SET ¢
voltage will be slightly differenwith any two radios to
produce the same poweutput. Tracking and Channel Data
allows the microprocessor to tailor the POWER SET line fo
the RF stage difference from unit-to-unit and across the bang. ® The bench power supply should be set for [7.5
+ 0.1 Vdc (unless otherwise noted) during trqu-
Table 4 - Tracking Data Parameters bleshooting procedures presented in this manpal.
If a battery pack is used, it should be fully

CThroughout the service procedures presented in |this
manual, the following information should be observed:

charged. Typical battery pack voltage will be 7.5
FACTORY HEX Vdc £20% over its full discharge cycle.
PARAMETER SETTING VALUE* * Logic Levels:
Logicl = high = greaterthan 4.5 Vdc
High Power 3.0 Watts 85 LogicO = low = lessthan 0.5 Vdc
® The modules are not field repairable. Schemalics
Low Power 1.0 Watt 50 and Outline diagrams for the modules are pre-
sented in this manual as a troubleshooting refer-
Modulation 4.3 kHz ** OA ence only.
® The Front Cover Test Accessory Kit allows the
; 8 dB SINAD A0 Control Board to be extended out of the case|for
Squelch Openin )
au pening troubleshooting access. The LCD and Keypad

* Listed values are approximate; final programmed circuits can be tested in the case via a PC cpm-

values will vary from unit-to-unit and will need to be puter connection.
adjusted as such. ® The persoality information stored irthe radio
should be backed-up on the PC computer before
** EXT MIC HI = 1kHz, 110 mV rms any service procedure is performed.

® The Large-Scale Integration IC’s located on the
Control Board (U4, U7 and UI8) are very reliabjle
devices. Replace these integrated circuits gnly
after troubleshooting all associated circuitry and
resoldering the leads. Faulty solder connectipns
will cause inoperative or intermittent operatiory.

12
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Table 5 - General Troubleshooting

SYMPTOM POSSIBLE CAUSES

Completely inoperative (no 1. Dead Battery Pack.
audio and no LCD indication) | 2. Fuse blown: Check radio fuse in Battery Plate.
3. Control circuit problem: Troublehsoot Front Cover Assembly.

At power-up, radio beeps:
a. twice (once in addition to 1a. Weak Battery Pack.
power-up beep)

b. continuously at an2 1b. Unit is not programmed: Program radio - See TQ-3340.
Hz rate 2b. Lithium battery (BT1) on Control Board defective.

c. continuously at an2 Hz| 1c. Synthesizer is not locked: Check LOCK detect line, synthesizer loading and|VCO
rate and "NO LOCK" is tuning voltage.
displayed.

At power-up, display:
a. flashes "PERS ERR" la. Internal lithium battery failure.

2a. RAM failure: Troubleshoot Front Cover.

b. flashes all segments and 1b. Interprocessor communication failure: Troubleshoot Front cover Assembly.
the radio beeps

Receiver inoperative or weak.| 1. Squelch levels programmed too high: Press Monitor Button to disable squelch.
2. Channel Guard or Type 99 Enabled: See Operators Manual.
3. Defective antenna.
4. RF Board problem: Troubleshoot Rear Cover Assembly.
Transmitter inoperative or low| 1. Power levels programmed low: Check RF output and reprogram unit if necessary.
range. 2. Weak battery. Note "BAT" flag.
3. Defective antenna.
4. RF Board problem: Troubleshoot Rear Cover Assembly.
TX and RX inoperative on 1. Programming incorrect: Reprogram unit - See TQ-3340.
some channels only 2. Synthesizer problem (VCO or prescaler): Check LOCK detect (high = lock)
VCO tuning voltage and modulas control line.
3. RAM Problem: Troubleshoot Front Cover.
TX and RX inoperative on all | 1. Programming incorrect: Reprogram unit - See TQ-3340.
channels 2. Synthesizer problem: Check LOCK detect (high = lock), VCO tuning voltage and
modulas control line.
3. Control circuit problem: Troubleshoot Front Cover Assembly.
4. Check SW1, U2 and U5 on RF Board.
Trunk Mode Problem 1. Modem circuitry problem: Check U5, U6.1 and U17.3 on Control Board.
2. Low-speed data problem.
REAR COVER ASSEMBLY TRANSMITTER TROUBLESHOOTING

The troubleshooting procedures that follow primarily Inoperative Or Low Power
assume a problem has been narrowed to a problem on the RF
Board. Transmitter, receiver and synthesizer symp-

toms/causes are outlined. Power sources and regulated power supplies should be

one of the first areas to check before troubleshooting any
Troubleshooting procedures for the Front Cover Assemg%g?g'rtteorrrg%gﬁg]{ T:\seradlo Sispg\éveéizl? u::?ﬁi’cvz\;r\?vtr?eerrl itbe
bly list appropriate techniques for locating a problem with yora P PRy, peally C
P A troubleshooting a portable radio. Current consumption is an
the circuits in this aembly. o X
excellent troubleshooting tip when troubleshooting a dead or

weak tranmitter. See Table 6 faletails. See the Front Cover

13
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Assembly TROUBLESHOOTING procedures if there is a  in low power (1 Watt) mode and 2.9 Vdc in high power
problem in any of the dc supplies to the RF Board. (3 Watts) mode. If incorrect, troubleshoot the D/A con-

) } _ verter circuits (in Audio Processor U7) on the Control
If the synthesizer is not locked, the radio should be Board. Check Tracking and Channel Data. Reprogram

beeping, and flashing "NOLOCK" in the glay. SeeSyn if necessary.
thesizer Troubleshooting.

NOTE 2. The collector of Q4 should be approximately 3.5 Vdc in

low power mode and 5.5 Vdc in high power mode. If
If the synthesizer does not lock or stay locked at the tart ~ Q4’s collector stays near 7.5 Vdc in receive mode, it is

of or during a transmission, 1/0 Microcontroller will npt most likely shorted. Temporarily short the emitter and
enable or continue the transmission. Check LOCK detect ~ Pase while monitoring the collector voltage. If the col-
at J102/P2 pin 8 for a low or pulsing (not lockgd) lector volage falls, there is a problem in Power Control-
condition. ler A2.

5.

Ex

) Will Not Lock Or Stay Locked, Receiver OK
Check for battery power on J102/P2 pin 2.

Check 5.4V REG from the Control Board at J102/P2 pidt- Check programming.

6 with the transmitter enabled. It should be withih 1 . .
vdc. Also check the operation of the TX 5.4V switch 2. _Check regulated supplies to the synthesizer when PTT
(D14.2 and Q4 on Control Board) to insure 5.4 Vdc is 'S Pressed.

being delivered to the RF Board at J101/P1 pin 5 whe

the PTT button is pressed. [’} SeeSynthesizer Troubleshooting.

Battery power (7.5 Vdc) should be present at the Powe#requency Error
Amplifier module pins 3 and 4. If current consumption

appears normal (See Table 6) for both high and low If transmit fre ;
. guency error exists (greater than 1.5 PPM)
power modes, the problem may be Antenna T/R Switch 4 e synthesizer stays locked, Reference Oscillator U4

module U2, the Low-pass Filter module U5 or the anyjignment or replacement is necessary. See ALIGNMENT
tenna switch SW1. If the Low-pass Filter module or thepRCEDURES for details.

antenna switch have problem, generally the receiver will

also be weak. A shorted or open pin diode inside the The I/O Microcontroller will not enable a transmission if
Antenna T/R Switch module may cause transmittethe synthsizer is not locked.

and/or receiver problems.

If low RF power is a symptom, check the operation of“iodulation Problems

Power Controller A2 and Q4. POWER SET on J101/P1

pin 1 should be approximately 1.8 Vdc in low power  Modulation problems can be caused by failures in the
mode and 2.9 Vdc in high power mode. If Q4 is saturatedudio circuits in the front cover or the modulating circuitry
(collector voltage is: 7.5 Vdc), troubleshoot the PA U1 ©f the RF Board.

and Exciter U9 for a gain problem. Also check VCO andl Insure modulating audio is present on J102/P2 pin 1. A
Q6 for low RF drive. Buffer Q6 supplies0 dBm to U9. ' . )
Exciter U9 has an approximate gain of 23 dB and PA Ul 411 giﬁzﬁgv?;\tliorr?ﬁls TX AUDIO signal should produce
has an approximate gain of 16 dB. : )

Improper modulation from 300 - 3000 Hz points to a
VCO modulation problem. Check VCO Y2 pin 2 for the
TX AUDIO signal. Suspect Y2 if the signal is present
and incorrect modulation exists.

Check Tracking and Channel Data. Reprogram if neces-
sary.

cessive Power Output
2. Ifimproper low-frequency (Channel Guard) modulation

Short battery life and possible damage to the PA module €Xists, first check J102 pin 1 for the proper tone. Next

may result if this problem occurs in the power controlling ~check U4 pin 3 for the tone; suspect C11 if the tone is
circuitry. not present. Replace U4 if the tone is present on pin 3

1.

and incorrect low-frequency modulation exists. See the
Check POWER SET from the Control Board. POWER ALIGNMENT PROCEDURES for details.
SET on J101/PI pin 1 should be approximately 1.8 Vdc

14
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3. Check Tracking and Channel Data. Reprogram if nece$. To eliminate a problem in the back-end circuits, follow
sary. the below procedure:
4. See TROUBLESHOOTING the Front cover Assembly. e Insure 5.8 Vdc%0.2 Vdc) is present on U14 pin 1
and 7.
Modulation Distortion * Connect a frequency counter to TP1 to monitor the
IF. Use an appropriate high impedance probe (or
Check TX AUDIO for an undistorted signal to the RF amp).

Board. The audio signal on J102/P2 pin 1 should appear _ _
undistorted at maximum deviation and it should be ridingon ® Couple a 45.0125 MHz signal (no mdaltion)

a 2.7 Vdc bias from U6.2 on the Control Board. from an HF signal generator to TP4. Adjust the
signal generator level to achieve accurate counting

1. If TX AUDIO distortion is minimal and transmitter of the IF; the signal generator should be set 10 dBm
distortion is excessive, suspect the VCO or the Refer- above the lowest level which gives stable counting

of the 455 kHz IF. See ALIGNMENT PROCE-
DURES if the 2nd IF is in error by more than 90
Hz.

ence Oscillator on the RF Board.

If TX AUDIO is distorted, suspect a defective micro-

p_honf[:, mic amps, modulation limiting, or pre-emphasis Modulate the HF signal generator and observe the
circutty. recovered audio on U14 pin 2 and J101 pin 4.

If audio sensitivity is good the microphone, amplifiers

and limiters are probably OK. Regeneration from an opehow Sensitivity
decoupling capacitor or a stage gain too high may make the

unit appear to be too sensitive. See TROUBLESHOOTING
the Front Cover Assembly.

Low receiver sensitivity and/or failure of a modulation
acceptance bandwidth test indicates a receiver gain or selec-
tivity problem in the IF stages. A bandwidth that is too wide

RECEIVER TROUBLESHOOTING will cause unnecessary noise, detteng from the receiver

quieting. If the bandwidth is too narrow squelching could
occur at the modulation peaks. Suspect a defective IF filter

Inoperative if one of the above symptoms occurs.

A 12 dB SINAD sensitivity of around -90 dBm indicates
Press the Monitor Button, if receiver noise is heard, iti problem with High-IF Amp U 11. The module provides a
can be assumed that most of the receiver’s circuitry isominal gain of around 17 dB.

ood.
g A 12 dB SINAD sensitivity of around -100 dBm could

pde caused by a problem with RF Amp U10. This module

If the synthesizer is not locked, the radio should 2 Srovides 10 dB of gain,

beeping and flashing "NO LOCK" in the LCD. Se
Synthesizer Troubleshooting.

Squelch Problem
Check RX AUDIO for signal and/or noise. With an RF

input modulated at 1 kHz, 3 kHz deviation, RX AUDIO A squelch circuit problem (assuming good signal and/or
should be 100 - 150 mV rms 850 mV p-p). If the 1 npjise is present at J101 pin 4) indicates a problem with the
kHz audio is present, troubleshoot the audio circuits imudio Processor chip on the Control Board. Troubleshooting
the Front Cover Assembly. Noise only levels on RXshould begin at the discriminator output. Signal trace
AUDIO should be approximately 700 mV p-p. through the discriminator amp to the Audio Processor. Check

the operation of the noise rectifier to be sure the noise is
Check for 7.5 Vdc at RF Amp U10 pin 5 and IF Ampbeing converted into the proper dc voltage.

}AJ& . ipnmli). ICnhsELCrlé 9r§(45pllnv7iLOIrO\SA}SirYEefge.izv\efdrr?)fclrgm See TROUBLESHOOTING the Front Cover Assembly
P : ) : for details on receiver audio failures. Check Tracking and

Insure the mixer injection through Q2 from the VCO iSChanneI Data.

present at TP7. Check the VCO output with a frequency
counter at TP7. The VCO should be running 45.0125xcessive Distortion
MHz below the RX frequency. VCO output power level

is typically + 4 dBm at TP7 into 50 ohms (mixer still |f the measured distortion exceeds the rated specification
connected). signal trace starting at the discriminator output and through

15



LBI-38468

the audio stages until the fault is isolated. Signal tracing witR-
an oscilloscope proves very useful in locating the trouble

areas.

SYNTHESIZER TROUBLESHOOTING

Will Not Lock Or Stay Locked

Each time the channel is changed, the PTT Button i4.
pressed or the PTT Button is released, Synthesizer IC U3 is

serially loaded with new TX or RX data. If the synthesizer
does not lock or stay locked, the following will be observed:

¢ the radio continuously or intermittently beeps

Monitor CLOCK, DATA and ENABLE (on J102 pins
11, 10 and 9 respectively) for pulse activity when a
channel is changed. See Figure 8. If these signals are
not present, suspect a defective 1/O Microcontroller.

Check Al pin 9 for 5.8 VdcH0.2 Vdc) to U3, U4, U8
and Y2. If this power source is not present, check Al pin
7 for 5.8 Vdc £0.2 Vdc) from Q201 and check Al pin
11 for 7.5 Vdc. Replace Al if the two inputs are good
and the output is not.

Using a frequency counter with a high impedance probe
or amp, check TP8 for the 13.2 MHZ20 Hz at 25°C)
signal from Reference ©#lator U4. Replace U4 if this
signal is not present and pin 1 is 5.4 Vdc. Also insure
the signal is present on U3 pin 2. See ALIGNMENT
PROCEDURES for oscillator alignment details.

5. Insure BAND SWITCH (J102 pin 3) is at the correct

® "NO LOCK" will flash in the display

® LOCK detect (J102 pin 8) will be low or pulsing to
flag the 1/0 Microcontroller of the unlocked con-
dition

If the above condition occurs, the 1/O Microcontroller

will continue to try to reload U3 with data until the synthe-
sizer locks.

1. Insure the 5.4 Vdc supply to the RF Board is within
1 Vdc 7.5V BATT is present, and TX 5.4 V is low
(receive mode only).

logic level. It should be low for transmit frequencies of
806 - 825 MHz and high for transmit frequencies of 851
- 870 MHz. BAND SWITCH should remain low for all
receive frequencies. (The VCO operates 45.0125 MHz
below the 851 - 870 MHz receive frequencies.) Suspect
the 1/0 Microcontroller if there is a problem with this
signal.

Check Y3 pin 5 for an inversion of this logic level via
Q5. If the inverted signal is present on both bands and
the synthesizer will not lock on one band only, replace
VCO Y2.

16
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6.

If LOCK detect is low and not pulsing, temporarily pull
it high by connecting J102 pin 6 to J102 pin 8. If the

inoperative channels and test the unit again. Also see the
TROUBLESHOOTING procedures for the Front Cover

radio now operates normally on all test TX and RX Assembly.

channels, replace U3 - the output on pin 9 is defective.

Check the VCO output with a frequency counter at TP Excessive Switching Time

or by tuning a service monitor to the radio’s local oscil-
lator (VCO) signal and loosely coupling the VCO signal

The synthesizer should generally lock within 10 millisec-

into the service monitor. The VCO should be runningongs after a frequency change.

45.0125 MHz below the RX frequency. VCO output

power level is typically + 4 dBm at TP7 into 50 ohms 1. Suspect leaky low-pass filter capacitors C57 or C58 if
(mixer still connected).

The VCO tuning voltage can be monitored at TP2 or Y2

pin 1. See Table 3 for details. _
If a synthesizer lock problem can not be narrowed to a ENABLE pulse is present at Al pin 4. See Figure 8 for

problem in the Rear Cover Assembly, reprogram the

slow switching time is a symptom. Replace these com-
ponents with original equipment parts only. See the RF
Board parts list for part numbers.

Module Al also influences switching time. Insure the

details.

J102-11
{CLOCK)

J102-10
{DATA)

7102-3
{ENAELE}

HOTES:

200 SR NS

5.4 vde

Ovac

5.4 vdc

0vyde

5.4 vdc

Ovac

L]

i o
L

14 ms

Waveforms repeat approximately every 500 ms when LOCK {J102 pin 8) is pulled low.
Scope triggered from first rising CLOCK pulse.
DATA waveform shown is §5L.0Ll25 receive.

DATR is nprmally high when serial lsad is nat in proce=s.

CLOCK and ENABLE zre normally low when serial load is not in process.

Figure 8 - CLOCK, DATA And ENABLE Pulses
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TP1 = 455 kHz IF Output From Receiver TP5 = 45.0125 MHzrput To IFFilter FLB1
Back-End U14

TP2 = VCO Tuning Voltage From PLL Filter A1 TP6 = Band-Switchrput To VCO
(High = TX 806 - 825 MHz)
(Low = TX 851-870 MHz)

TP 3 = 45.0125 MHz Input To Receiver Back-End U14 TP7 = LO Injection To Mixer U7
TP 4 = 45.0125 MHz Output From IF Filter FLB1 TP8 = 13.2 MHz Output From Reference
Oscillator U4
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Figure 9 - RABoard Test Bint Locations
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FRONT COVER ASSEMBLY Table 6 - Typical Battery Current
OPERATING MODE BATTERY CURRENT

The following outline will help lead the service technician (at 7.5 Vdc)

to a problem with the Control board or other associated

control circuits. The Control Board should be removed ang Program < 100mA

electrically extended from the front cover for troublehsoot; ; <100 mA

ing access. Use the Front cover Test Accessory Kit adapnerRece'Ve (Squelched)

and extender cable. Receive (Rated Audio) <300 mA

NOTE Transmit (Low Power) <1250 mA

Failure of the lithium battery B1 on the Control Bodrd Transmit (High Power) <1900 mA

will erase all personality data stored in the radio.
Check Reset Logic
Use caution when handling the Control Board. Shor{ing

B1 (+), U1 pin 28 or D2 to ground will result in loss pf Monitor RSTOUT at TP2 from the modem IC as the unit
personality. is powered up. Trigger the scope on the rising 7.5 Vdc power
supply. RSTOUT should stay high for 400 - 600 ms then

transition and stay low. If TR2mains high the radio will
COMPLETELY INOPERATIVE RADIO be inoperative since the microprocessors are not released

from reset.

Check Power Supplies Check VCB at TP4 if a problem exists with RSTOUT.

TP4 should also stay high for 400 - 600 ms after turn on. If
Power supplies should be the first area to check in thehis signal is OK, suspect a problem in the modem IC or a
event of a completely inoperative unit. The battery fuse ishorted input on U11.2. Also check CPURST at U18 pin 25
located in the Battery Plate on the bottom of the radio. If thand verify it is low. If TP4 is not OK, troubleshoot the reset
radio is dead, check the fuse. Table 6 lists supply current f@gomparators U17.2, U17.1 and the associated RC networks.
various operating modes. NOTE: U17 has open-collector outputs. If TP4 remains high,
it can be shorted to ground to eliminate a problem with the
DC power into the radio (7.5 Vdc battery voltage) can beeset comparator circuit.
tested by monitoring the input connections (screw mounting
points) located on the bottom of the Control Board. If dc  Slowly lower the battery supply voltage until TP4 tran-
power is not present at this point, suspect fuse F1 or thsitions high. This should occur at an approximate battery
battery plate connections. voltage of 5.4 Vdc. Next, slowly raise the supply voltage and
verify that TP4 returns low. There should be less than 0.1
Voltage regulators for the Front Cover Assembly circuitsvdc hysteresis.
are the 5.0 Vdc (+5V) and the 5.4 Vdc (V1) sources. The RF
5.4 Vdc supply (RF5.4) delivers dc power to the RF Board Monitor U7 pin 49 when the unit is powered-up; C46's
only. Supply outputs can be tested at collector (center termg¢harge should be seen. Pin 49 should reach a final value of
nal) of the associated pass transistor (Q3, Q10 and Q13). Tt Vdc within 100 milliseconds after power-up.
regulated suplies should be stable to within 0. 1 Vdc during
each operating mode (transmit, receive, standby, progran
If all of the regulated supplies are in error check zeng

reference CR5. Pin 8 of CR5 should be 2.5 ¥a®5 Vdc.

~

=

5 vdo
A failure of R133 or R57 most likely indicates a shorted ~ crsraum )
decoupling capacitor on the associated supply rail. Tempo 0 vda
rarily remove the flex connections to assure there is no shart £ ven
on the flex strips or the LCD Board. Teonr }
0vdo

1 F-

—— - - -

L—— 400 - 600 mg —

PoWer=on

Figure 10 - Reset Waveforms
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Table 7 - Clock Test Points

TEST POINT CRYSTAL/IC FREQUENCY MAX. ERROR
(MHz) (Hz)
0s1 Y4/U18 2.0000 +200
TP1 Y1/U5 11.0592 +1100
TP7 Y3/U7 8.0000 +800

Check Clocks 3. Resetthe radio by turning it off and back on. Check U18

pin 1 and insure RSTOUT on TP2 is being inverted by

Monitor Test Point OS 1 near crystal Y4 on the compo- Y1 1.2; U18 pin 1 is high when the radio is operating
nent side of the printed wire board. NOTE: Use an oscillo- nermally.
scope with a x10 probe or a frequency counter that has a high o
input impedance (at least 10M ohms). OS1 is the 2.00 MH2- See "Check Inter-processor Communication”.
clock for the 1/0O Microcontroller. Replace Y4tHis clock
frequency is in error. Suspect Y4 or U18 if signal is
present. @nerally, if the crystal is defective (operR.5
Vdc will be present at OS1 and no signal will be present.

For further troubleshooting procedures related to keypad
specific problems, sd¢eypad Flex Failures.

Check Inter-processor Communication
Check TP1, OSCOUT, for an 11.059 MHz clock from the

modem IC to the Personality Microprocessor. NOTE: Use an _ _
oscilloscope or a frequency counter that has a high input The 1/0 (68HC705) and Personality (80C52) Micros
impedance. U1 1 pin 13 should be low and pin 12 should bgommunicate via four lines. UPHSOUT, UPH-SIN, UP-

high. Suspect Y1 if this clock frequency is in error. SuspedPATA and UPCNTRL provide all handshake, data and con-
Y1 or U5 if no signal is present. trol signals for message transfers between the two chips.

Messages transfers consist of one or more byte transfers.
The Audio Processor’s clock will also have to be operat-
ing for proper audio and A/D converter operation. Monitor ~ Each processor has a handshake input and a hand-shake
TP7 for an 8 MHz square-wave output from U7. Replac@utput. A common bidirectional data line, UP-DATA, is

crystal Y3 if this clock frequency is in error. Suspect Y3 orshared by the chips. A control line, UPCNTRL, is an output
U7 if the signal is not present. from the Personality Micro to the I/O Micro.

Message transfers from the Personality Micro to the I/O
Micro are primarilycommands which cause the 1/0 Micro
to execute a commanded function. Some examples include

Approximately every 50 milliseconds pulse activity POWer-up status, Keypad Flex scan, LCD load, Audio Proc-
should be present on the serial lines to and from the Keyp&$S0r A/D converter write/read, synthesizer load and tone
Flex. See Figure 11. These pulses are loading a data byte igggheration. All Personality to I/O Micro message transfers
shift register U2 and reading Ul on the Keypad Flex. Théire initiated by a low pulse on the UPCNTRL.

Audio Processor is also being read and written to at this time. ) )
If these signals are not present, the I/0 Microcontroller is not  Message transfers from the 1/O Micro to the Personality

operating properly and it may not be communicating Wiﬂt/hcro include status data such as power-up status report,
the Personality Microprocessor. ey(s) pressed, UDC device connected, volume control po-

sition, synthesizer lock status and squelch status. 1/0O Micro

1. Insure U18 pin 44 is 5 Vdc. Troubleshoot the + 5Vi0 Personality Micro transfers are initialized by the /O
regulator if it is not. Micro pulling its handshake output (UPHSIN) low.

Check Keypad Scanning

Inter-processor communication failure will generally
cause the unit to appear dead at power-up or flash all of the
segments in the display and beep.

2. Insure all clocks are operating.

20



LBI-38468

5.0 vdc —_—
{SERCLK) IIIIIIIIIII
0 ¥dc
\\ Each clock burst is
5.0 vdc typicaily 7- 11 pulses
J4-6 JH
{SERDATA}
0 vdc -
5.0 vdc
J4-5 ‘
{X1BDOUTCS)
0 vdc - -
5.0 ¥dc
J4-4
(KYEDDIN} w ‘"
0 wdc --
5.0 vdc
J4-3
(KYBDINCS) ‘ ‘
0 ¥dc -
L 1 11.5 m= J
l——— Keypad Flex scan =—J L—— Audio Processor RfR ——
HOTES:
1. Waveform patterns repeat approximately every 50 ms.
2. Scope triggered from first falling SERCLE pul=e for all waveforms.
3. Pattern shown for KEBDDIN is with 81 in peosition "1™ and no other keys pressed.
Figure 11 - Keypad Scanning Waveforms
SYNTHESIZER LOCK FAILURE
Each time the channel is changed, the PTT Button is
pressed or the PTT Button is released, the I/O Microcontrol-
ler serially loads U3 on the RF Board with new TX or RX
U8 lg  pata tuppata) e Y° data. If the synthesizer does not lock or stay locked, the
5 8 following should be observed:
8 7 HANDSHAKE {UPHSIN] B o
H - C ® the radio continuously or intermittently beeps
c | 24 HANDSHAKE {UPHSQUTIS 5
7 2 ® "NO LOCK" flashes in the display
9] 2 CONTROL {UPCNTRL} 7
5 ® LOCK detect (J102 pin 8) is low or pulsing flag-
ging the 1/0 Microcontroller of the unlocked con-
dition
If the above condition occurs, the 1/O Microcontroller
should continue to try to reload U3 with data until the
synthesizer locks.

Figure 12 - Inter-Processor Communication

Synthesizer lock failure can leaused by a pblem on
the RF or Control Boards. If the radio locks only on some
frequencies (for example high-side channels) the problem is
most likely on the RF Board (the VCO or prescaler circuits
for example). The following checks deal with problems
associated with the Control Board.
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1. Read the radio personality with the PC Programmer ar@l Check RX and TX DATA from/to the radio and PC
reprogram the unit to insure there is good Channel Data Programmer. See below.
for each channel programmed into the radio. Check the

lithium battery. Check TX Data

2. Insure the 5.4 Vdc supply to the RF Board is witk0nl
Vdc, 7.5V BATT is present, and TX 5.4 V is low (RX To check the TX DATA input, connect the PC Interface

mode). and computer and proceed as follows:

3. Monitor CLOCK, DATA and ENABLE (on J102/P2 1. Checkiforlogic 0 at J1 pin 5 (UDCTXDATA). Pulses
pins 11, 10 and 9 respectively) for pulse activity when should be seen here v_vhen a radio read is attempted.
a channel is changed. See Figure 8. If these signals are SUsPect the UDC Flex if pulses are not present and the
not present, suspect a defective 1/0 Microcontroller. A Pin is high all the time.
failure of only one signal points to an open series resistor . . .
on the Control Board or a defective output from u1g.2- Check for logic 1 at U4 pin 11 (inverted

: ; ; UDCTXDATA). Pulses should be seen when a radio
NOTE: Temporarily connect LOCK (J102/P2 pin 8) to : .
ground to view these waveforms. read is attempted. Suspect U11.3, R7, R8, or CR1 if they

are not. If pulses are present on U4, suspect U4 or the

4. Insure BAND SWITCH (J102/P2 pin 3) is at the correct A/D conve_rt_er circuits of U7; the Control Board may not
logic level. It should be low for transmit frequencies of ~ P€ recognizing program mode.
806 - 825 MHz and high for transmit frequencies of 851
- 870 MHz. BAND SWITCH should remain low for all check RX Data
receive frequencies. (The VCO operates 45.0125 MHz
below the 851 - 870 MHz receive frequencies.) Suspect
the 1/0 Microcontroller if there is a problem with this
signal.

Attempt to read the radio repeatedly and check for a short
serial data burst at the following points:

R . . -
5. Suspect a problem on the RF Board if all of the above U4 pin 13 (signal origin)

outputs to it are good. See Rear Cover Assembly TROU- 4 -
BLESHOOTING for details. Inverter U1 1.5 pin 10 (UDCRXDATA)

* P1pin 7 (RX DATA).

RADIO WILL NOT PROGRAM Check UDC Flex continuity from P1 pin 7 to UDC J101
pin 7. The short data burst should be present at the UDC pin.

Check PC Programmer Power

TRANSMIT AUDIO FAILURES
The Control Board must first recognize the programming

resistor (short to ground at UDC pin 9) with the PC Interface ) _ )
connected. It should then supply 7.5 Vdc (battery powernternal Microphone Audio Failure
current limited by Q9.2) to the PC Interface via UDC pin 4

(UDC SW BATT). With no external option connected to the UDC, U7 pin
58 should be 5.4 VVdc. The I/O Microcontroller should enable

1. Attempt to reprogram the unit with the external PCina internal mic circuit via the Audio Processor when the
Interface power adapter; if successful, suspect transisadio is turned on.

tors DI5.1, Q2 or the SW1 output from U7 pin 34. U7

pin 34 should be 0.5 Vdc in programming mode and 1. Check J1/P1 pin 14 for an internal mic dc biasaf2

less than 0. 1 Vdc otherwise. Vdc. If this voltage is near 2.7 Vdc, suspect an open
UDC Flex or MK1.

2. Less than 0.6 Vdc should be on U7 pin 58 with the PC
Interface connected to enable programming mode. 1. Average speech into the front cover should produce 10
incorrect suspect R47, R91 or the UDC Flex. Most of - 30 mV rms at J1/P1 pin 14.
the A/D conversion circuitry is operational if the volume
control and low battery detector is functional. 3. Op Amp U19.2 should provide a signal (BUFINTMIC)
level 7 to 10 times greater than the mic audio. Diode D1
begins limiting at about 350 mV rms output.
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Table 8 - Transmitter Audio Signal Levels With 110mV rms, 1 EXZ MIC Input

TEST LEVEL COMMENT
LOCATION (mV p-p)
HlF?gg’i” 1 260 External Mic Amp Output (BUFEXTMIC)
U7 pin 13 260 Audio Processor External Mic Input
U7 pin 26 2700 * Audio Processor TX Audio Output
U6 pin 7 1800 * ;
(P2 pin 1) TX Audio To RF Board (RFTXAUD)

*Signal levels with no Channel Guard modulation.

External Microphone Audio Failure

Transmit Channel Guard or Trunked Low-Speed Data

Problems (Encode Mode)

1. Insure the 1/0 Microcontroller is recognizing the exter-

nally connected option. The voltage on U7 pin 58 should. Channel the radio to a conventional channel that has tone

be approximately 2.5 Vdc with the external mic con-
nected. This voltage is developed from voltage divider

R91, R47 and the resistor in the external option. 2.

2. Check for=2.7 Vdc microphone bias at UDC pin 12 and
J1/P1 pin 12. €2.2 Vdc with the external microphone

attached). If this bias is incorrect, suspect resistor R69.

3. If the internal microphone is operating normally, sus-

pect the UDC Flex or Op Amp U19.1. Connect an3:
external microphone and check the audio level at JI pin
12. Average speech in the microphone should produce

10 - 30 mV rms here. Signal on U19.I pin 1 (BUFINT-
MIC) should be 7 to 10 times greater than EXT MIC HI.

4.

Complete Mic Audio Failure

If both the external and internal microphones are noP-
functioning apply an ac coupled 110 mV rms, 1 kHz tone to

the UDC EXT MIC HI input using the TQ-0609 Test Box.
Select svitch position 6 (external mic) on the Test Box and

turn the radio off and back on so it will recognize the external

Channel Guard encode programmed.

Monitor U7 pin 5. There should be a 400 mV p-p
staircase wave here when the radio is keyed. This signal
is generated from the two walsh bit outputs from U4
(pins 3 and 4) and resistors R66 and R42. This point is
dc biased approximately 2.7 Vdc by R40 and R63. U4
pins 3 and 4 should both be toggling high and low.

Check U7 pins 6 and 20. There should be a 400 mV p-p
sine wave here. The filtered output (pin 6) is connected
directly to the input (pin 20). This input is then summed
with the microphone audio within the Audio Processor.
The external components are not used in encode mode.

Channel the radio to a conventional channel that has
Digital Channel Guard encode programmed.

Key the radio and monitor U4 pins 3 and 4. Only pin 3
should be toggling for DCG or trunked low-speed data
transmissions.

option. Key the radio. Typical signal levels with radio keyedRECEIVE AUDIO FAILURES

are shown in Table 8.

Verify that discriminator audio from the RF Board is

present at JIO1/P1 pin 4. Typical signal level is 100 - 150
mVrms (=350 mV p-p) for 1 kHz tone, 3 kHz deviation.
Noise only levels on RX AUDIO will typically be 700 mV

p-p.
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Table 9 - Approximate Noise And Signal Levels

TEST LOCATION NO RF SIGNAL STRONG RF SIGNAL
(noise levels) (no modulation)
J10YP1 pin 4 700 mV p-p 0Vp-p
U8 pin 8 2100 mV p-p OVpp
U7 pin 3 650 mV p-p OVpp
U7 pin 56 3.2 Vdc 2.7 Vdc
U7 pin 55 3.5Vdc 2.7 Vdc

Table 10 - Typical Receiver Audio Levels At Full Volume

TEST LOCATION LEVEL COMMENT
mV p-p
J101P1 pin 4 300 RX Output (RXDISCOUT)
U8 pin 8 900 RX Buffer Output (BUFDISC)
U7 pin 18 450 Audio Processor Output
U7 pin 19 120 Audio Processor Input
U7 pin 27 530 Audio Processor RX Output
U8 pin 14 290 Audio Preamp Output (BUFRXOUT)
U10 pin 7 50 Speaker Audio Amp Input
U10 pin1 3700 Speaker Audio Amp Output (Differential)
U10 pin 3 3700 Speaker Audio Amp Output (Differential)
Squelch Circuits Audio Path

There should be a dc voltage on U7 pin 4 between 2.7 Typical audio levels with the volume control fully clock-

Vdc and 5.0 Vdc (proportional to receiver noise). wise and 100 mV rms, 1 kHz tone from the discriminator are
shown in Table 10.

Check the squelch opening Tracking Datrameters
using the PC Programmer. Higher numbers should make
squelch open at lower signal levels, and lower number¥
should make squelch open at higher signal levels. Typical
squelch opening Trackingdba values are 90 to CO hex.  The volume control operates by digitizing the dc voltage
Values below 78 should always squelch the radio and valugfom the volume potentiometer wiper and varying the digital
above EO should always ungelch the radio. If the radio attenuator in the Audio Processor.
does not operate as described, suspect C86, C92 or the Audio
Processor IC. 1. Check the dc voltage at J4/P4 pin 9. It should be near 0

Vdc with the volume control fully counterclockwise and
near 5.0 Vdc with the control fully clockwise. If not,
check the volume control and Keypad Flex.

olume Control
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2. Thevolume control wiper voltage should also be preserft. Trunked low-speed data the radio receives also appears
at U7 pin 59. If not, suspect J4/P4 or R111. on U7 pin 11 (CGLIM). These 0-to-5 Volt square-waves
are applied to U4 pin 14 for decoding.
3. If there is a problem with volume control and wiper

voltage is present at U7 pin 59, suspect the U7.
KEYPAD FLEX FAILURES

Speaker Amplifier
The keypad is arranged as a matrix of 4-columns by

8-rows. Columns 0 (CO) through 2 (C2) are connected to the
1. Check t_he Battery Plate speaker contacts for propgfqns on the erx(. CgJIumng3 (C(3) i)s connected to S1's
connections. common terminal (the Control Knob switch). See the charts

o ) o on the Keypad Flex schematic for details on column-to-row
2. Ifthe speaker is inoperative and audio is present on UDEgnnections and the coding of S1.

pin 3 (or U7 pin 27 and U8 pin 14, see Table 10), check
U10 pin 2 for battery power from Q11. Audio should be  The I/0 Micro serially reads the matrix as follows (See

on U10 pin 7. Figure 11):

3. Using a scope, check U10’s differential outputs on pins e Using SERCLK (CLOCK) and SERDATA
1 and 3. Replace U10 if power and audio inputs are good (DATA OUT), a byte is clocked into U2 on the
and the differential outputs are not. Keypad Flex.

The internal speaker can be quickly tested by applying ® The byte is then latched to the Q outputs of U2 via
audio from a signal generator to the appropriate pins on the KYBDOUTCS (SR STB), the strobe pulse; one of
Battery Plate with the battery removed. With the Front Cover the CO - C3 columns is set low.
face-down on the bench, apply audio frosigmalgenerator
to the second and third pins from the left. The speaker
impedance is 24 ohms and it is a 1/2 Watt device.

KYBDINCS (SER ENA) is pulsed to latch new
instantaneous row data into shift register U1 on the
Keypad Flex. (Any row with a closed switch con-
tact will latch a 0 into U1 for that row. NOTE:
Switch S1 is gray-coded; see the chart on the sche-

Receive Channel Guard Or Trunked Low-Speed Data .
matic.)

Problems (Decode Mode)

¢ Using SERCLK (CLOCK) and KYBDDIN
Filtering and limiting of Channel Guard and trunked (DATAIN), the 1/0O Micro clocks the new row data
low-speed data occurs in Audio Processor U7. A Channel into itself.
guard Signal is decoded by I/O Microcontroller U18. Micro-
processor U4 decodes trunked low-speed data that the radio ® This process is repeated twice every 50 ms, with
receives. the 1/0 Micro scanning each column by setting its
column output low.

1. Channel the radio to a conventional test channel that has

signal from a signal generator. mand/data setdion (DISP C/D) and backlight control (DISP

LIGHT). They are clocked-out as part of the same byte that

2. Modulate the signal generator with a CG tone. Set CE®tS column outputs.

deviation to 0.750 kHz. The Keypad Flex circuitry can be easily tested using the

3. Monitor U7 pin 6. The CG tone should be present at 5;%1%%3;35;38&%3%/ Kit. Troubleshooting informa-

level of 300 mV p-p. The pin is biased to 2.5 Vdc. If the
signal or the dc bias is incorrect, suspect Audio Procesy  |nsure the flex is properly connected to the Control
sor U7. Board.

4. Check U7 pins 7 and 9 for a dc level of 2.7 Vdc. 2. Insure 5.0 Vdc is present on pin 16 of U1 and U2.

5. Monitor U7 pin 11 (CGLIM) for a 0-to-5 Volt square- 3 verify the CO - C3 outputs of U2 on the flex are being

wave at the CG frequency. This is the output of the CG  gequentially set to logic 0. If they are not and the serial
demodulator circuit in the Audio Processor. This signal inputs are good, replace U2. See Figure 11.

is applied to I/O Microcontroller U18 pin 39 for decod-
ing via CGLIM.
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4.

Suspect D5, D6 or D8 if all rows on a single column aré.
inoperative and the corresponding U2 output is OK. For
example, if D8 opens, the Monitor and PTT Buttons will
not operate, but the Control Knob will operate normally.

Suspect one of the series connecting 1K resistors, the
100K pull-ups or an input of U1 on the Keypad Flex if 7,
the same row in each column is inoperative. For exam-
ple, if R9 opens, PTT and some positions of the Control
Knob will not operate, but the Monitor Button will
operate normally.

Monitor KYBDDIN (DATA IN) for a change of pulse
pattern when a button is pressed or the Control Knob is
rotated. See Figure 11.

Monitor Ul pin 2 with an oscilloscope. A test pad is
provided. Negative-going pulse pairs should be present
spaced 4 milliseconds apart. The pulses will be approxi-
mately 30us wide. Suspect R1 or U1 if this signal is not
present.

Monitor J10/P10 pin 4 and 5 for pulse activity. See
Figure 11. SERDATA (DATA OUT) and SERCLK
(CLOCK) from the Control Board should be seen here.
These signals from the 1/O Micro are writing/reading the
Keypad Flex, writing/reading the Audio Processor IC
and writing to the LCD controller/driver IC.

DISPLAY/KEYPAD BACKLIGHTING

PROBLEMS

LCD BOARD FAILURES

is suspected. Remove the board and use the Front Cover Tgst

1.

Follow the below steps if a problem on the LCD Board

Accessory Kit if it is necessary to gain access to all of the

tes

1.

t locations. See LBI-38518 for details.

Since the Keypad Flex interconnects the LCD Board t
the Control Board, check associated flex connections"
first. Failures of the LCD Board are generally due to a
problem with J10/P10, J4/P4 or DS3. 4

NOTE

Avoid touching the J10/P10 Zebra connector. Body pils

and/or dirt may contaminate the contacts.

With the PC Programmer, insure backlighting is enabled
for the particular channel(s).

Monitor J10/P10 pin 3 (DISP LIGHT). It should go high
when the Control Knob is rotated. Suspect U2 on the
Keypad Flex if this signal does not change.

On the LCD Board, check Q2’s collector. It should be
less than 1.0 Vdc with backlighting on.

On the LCD Board, check Q1’s collector. It should be
greater than 4.0 Vdc with backlighting on.

If there is a problem with keypad backlighting on Scan
and System model radios (with LCD backlighting OK),
suspect the J10/P10 pin 8 contact.

Insure 5.0 Vdc is on J10 pin 1. The display boardI'RUNKED MODE PROBLEMS

consumes less than 1.5 mA with all segments and back-
lighting off.

The below troubleshooting procedure assumes all con-

Inspect display DS3 and insure it is tightly secured anslentional mode functions are operating properly and a trunk

there are no cracks in it.

mode problem exitsThis procedure gives basic signal trac-

ing steps.

U2 on the Keypad Flex must be operating properly for

the display to function. The Q5 output from U2 is they; J4am TX Data

Command/Data (DISP C/D) line to the display control-
ler chip. Check JIO/P10 pin 2 for pulse activity when the1

display is updated. .

. Check voltage divider R2 - R5 and insure proper LCD

reference voltages are being delivered to U1 pins 3, 4
and 5. The measurements should be wi#@ir8 Vdc of
the values listed on the Keypad Flex schematic.

Monitor modem U5 pin 21 (MODTXDATA) for 9600
baud pulses when a trunk call is attempted. Signal level
should be >3 Vp-p with rise and fall times <100 micro-
seconds. If no pulses are present there is a communica-
tion problem between U4 and U5, or U5 is defective.
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. Check U14 pin 9. It should be high for 800 MHz EDACS2. U5 should interrupt U4 when it receives valid data.

applications. Check U5 pin 24 for low going pulses when the radio is
receiving data transmissions. Suspect U4 if the data

. Stage U6. 1 and associated RC networks filter or pulses are present and U5 does not interrupt U4.

"round" the digital pulses to a signal which can modulate

the FM transmitter. Check U6 pin 1 for a 9600 baud3. If U4 is being interrupted by U5 when a valid data

"rounded"” signal at 12 mV p-p. Suspect C42, C81 or U6 transmission is received and the radio does not recog-

if this signal is incorrect. Suspect C42, C81 or C88ifthe nize the transmission, suspect U4.

output is skewed.

. Ensure the 9600 baud signal is on U7 pin 26 at a Ievé‘low'Speed Data

of 2.0 Vp-p. Suspect U7 if the signal level is incorrect.
If the radio can initiate trunked mode transmissions but

. Check U6 pin 7 (RFTXAUD) for the 9600 baud signalthey are dropped by the system, suspect a problem with the

to the RF Board. Signal into the RF Board should be 800adio’s low-speed data encoding circuitry. See the informa-
mV p-p. tion in Transmit Audio Failures relating to low-speed data

encode problems.

Modem RX Data If the radio initially receives trunked mode transmissions

1. Monitor U5 pin 19 (MODRXDATA) for demodulated

but reception is quickly lost, suspect a problesth the

radio’s low-speed data decoding circuitry. See the informa-
néi_on in Receive Audio Failuresrelating to low-speed data
Odecode problems.

data when the radio is receiving 9600 baud data tra
missions. Signal level should be approximately 5.
Vp-p. If pulses are not present, suspect comparator Ul
7.3 or integrating capacitor C80.
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OS1 = 2.0 MHz Clock From I/O TP5 = DTMF Tones
Microcontroller U18
TP6 = 2.7 Vdc Reference Supply (VCC/2)
TP1 = 11.0592 MHz Clock From Modern
U5 (OSCOUT) TP7 = 8 MHz Clock Output From Audio
Processor U7
TP3 =5.0 Vdc Regulated Supply (+5V)
TP8 = Internal Mic Amp Output
TP2 = Reset Output From Modem U5 (BUFINTMIC)
TP4 = Reset Comparator Output (VCB) TP9 = External Mic Amp Output
(BUFEXTMIC)
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Figure 13 - ControBoard Test Point Locations
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COMPONENT REPLACEMENT great care when de-soldering or soldering on the printed

wire boards. It may also be necessary to remove the
epoxy adhesive that was under the component.

SURFACE MOUNTED COMPONENTS

SURFACE MOUNTED COMPONENT

Surface mounted “chip” components should always bREPLACEMENT
replaced using a temperature-controlled soldering system.
The soldering tools may be either a temperature-controlled
soldering iron or a temperature-control-led hotsaidering 1. "Tin" one terminal end of the new component and the
station. A hot-air sstem is recommended for the removal of  corresponding pad on the PWB. Use as little solder as
components on the multi-layer boards utilized throughout possible.
the radio. With either solderg system, a temperature of
700°F (371°C) should be maintained. 2. Place the component on the PWB pads, observing proper

) orientation for capacitors, diodes, transistors, etc.
The below procedures outline the removal and replace-

ment of surface mounted component,s. If a hot-air soldering Simultaneously touch the “tinned" terminal end and the

system is employed, see the maxtiee’s operating instruc- “tinned" pad with the soldering iron. Slightly press the

tions for detailed information on the use of your system. component down on the board as the solder is liquefied.

Solder all terminals, al!owi_ng the component time to
cool between each application of heat. Do not apply heat

Avoid applying heat to the body of any chip compongnt for an excessive length of time and do not use excessive

when using standard soldering metoHeat should bg solder.

applied only to the metallized terminals of the compo-

nents. Hot-air systems do not damage the comporlents ~ With a hot-air system, "tin" all terminals and apply heat

since the heat is quickly and evenly distributed to the ~ until all "tinned” areas are melted and the component is
external surface of the component. seated in place. It may be necessary to slightly press the

component down on the board. Touch-up the soldered
connections with a standard soldering iron if needed. Do

not use excessive solder.
CAUTION

. . . . 4. Allow the component and the board to cool and then
As the radio contains many static sensitive components,

b tatic handli i duri I . remove all flux from the area using alcohol or another
observe static handling precautions during all seryice approved flux remover.

procedures.
SURFACE MOUNTED COMPONENT Some chemicals may damage the internal and extérnal
REMOVAL plastic and rubber parts of the radio.

1. Grip the component with tweezers or small needle-nos\%URFACE MOUNTED INTEGRATED
liers.
Plers CIRCUIT REPLACEMENT
2. Alternately heat the metallized terminal ends of the

component with the soldering iron. If a hot-air systemis  go|dering and de-soldering techniques of the surface
used, direct the heat to the terminals of the componengounted ICs are similar to the above outlined procedures for
Use extreme care with the soldering equipment to prethe surface mounted chip components. éld¢eeme care and
vent damage to the printed wire board (PWB) and thebserve static precautions when removing or replacing the
surrounding components. defective (or suspect) ICs. This will prevent any damage to
the printed wire board or the surrounding circuitry.
3. When the solder on all terminals is liquefied, gently
remove the component. Excessive force may cause the Replacement of the surface mounted ICs is best com-

PWB pads to separate from the board if all solder is ndtleted using a hot-air soldering system. The ICs can easily
completely liquefied. be removed and installed using hot-air. See the manufactur-

ers instructions for complete details on tip sgét;m and
4. It may be necessary to remove excess solder using®her operating instructions unigue to your system.
vacuum de-soldering tool or Solderwick Again, use
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If a hot-air system is not available, the service techniciamarrants replacement. See the Mechanical Parts breakdown
may wish to clip the pins near the body of the defective IGrawings and the Parts Lists for locations and part numbers
and remove it. The pins can then be removed from the PWBBr these seals. When installing a new seal, make sure it is
with a standard soldering iron and tweezers, and the new I§eated properly before reasssy.
installed. It should not be necessary to "tin" any of the IC
pins before the installation process.

INTERNAL LITHIUM BATTERY

MODULE REPLACEMENT
All personality data is stored in RAM IC Ul on the

) Control Board. Thidata includes TX and RX operating
The modules, all of which are locatedte RF Board, frequencies, Channel Guard tones, CCT in-formation, Track-
are very reliable devices. Before replacing any of the modng Data, etc. Thdithium battery on the Qutrol Board
ules, check the assiated circuitry thoroughly to insure there sypplies keep-alive power to this RAM IC when the radio is
is not a problem elsewhere. If replacement is necessamyred off. This battery should be changed every 3 to 5 years.
follow the below procedures.
Before replacing thbattery,copy the personality data to
All of the component lead holes on the RF Board for thghe PC computer. The battery can be replaced without losing

modules are plated through from the top to the bottom of th@ye personality datatored in theradio by following the
board. This allows for easy removal and replacement of thgelow procedure.

modules as long as appropriate solderieghniques are

observed. Always observe static precautions when handling Remove the Control Board. See DISASSEMBLY/RE-
the board. ASSEMBLY instructions. Use caution when handling
the board; do not short the connections between the
lithium battery, D2 and the RAMIC. Also observe static
handling precautions.

To remove the PA module, it is first necessary to remove

the hardware which supports it. Two Tonscrews and a
support bracket secure the module to the component side

eggcrate casting. 2. Using clip leads, apply power (7.0 - 9.0 Vdc) to the
Control Board at the bottom mounting holes. OBSERVE

To remove a module, position the RF Board in a work POLARITY. See Figure 13,

vice (face down, chip components up) and remove the solder
from the plated-through points at the appropriate pins. If . - .
hot-air system israployed, use an appmate tip that will % Remove the pla_stlc cover from th_e lithium b_attery. This
localize the heat on the pins and not on surrounding chip Pattery’s case is positive polarity, opposite of what
components. Solderwick or a vacuum de-soldering iron ~ Would be expected.

will also remove the solder if a hot-air stationdgavailable.

When all solder has been removed or liquefied, the modutt Unplug and remove the battery from the support and
should drop out of the eggcrate casting. contact.

To install a module, clean any solder from the plated5. Carefully install the new battery in the support, plugging
through holes and clean all flux from the board. Next, install the negative terminal into the contact. Record installa-
the replacement module making sure that all pins align in the tion date.
proper holes. Resolder the pins to the board. Clean the flux
from the board using an approwalvent and clignyexcess 6. Install the plastic cover over the new battery.
lead length.

7. Remove power from the board.

WEATHERPROOF INTEGRITY 8. Reassemble the radio and test for proper operation.

The M-PAradio is degned to meet the MIL-810C & D
environmental specifications. The internal circuitry is pro- BATTERY PACKS
tected from moisture by appropriate seals. Rear Cover As-
sembly seals include the Front/Rear Cover Assembly gasket Rechargeable battery packs available for use with the
and the antenna insert gaskets. Front Cover Assembly se@lsrtable radio include high and extra high capacity units. All

include the speaker/microphone seal, the battery plate segk.the packs are factory sealed and are not fiehdcsgable
and the volume and channel control seals. The UDC/Monitasther than properly charging, and cleaning the contacts.

Button/PTT Assembly is also designed to seal out moisture.
Radio contacts located on the top of the pack include

These seals should be inspected during any disassegwitched power, ground, the speaker enabling contacts and
bly/reassembly process for cracks and tears. A defective seal
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a continuous power contact. Four charging contacts are Ithe first discharge cycle, the capacity may be significantly
cated on the rear side of the battery pack. These fataacts  lowered, reducing useful service hours.
provide connections to the slip-in type chargers or vehicular
chargers/repers while the battery pack is still connected Any rechargeable battery pack showing signs of reduced
to the unit. These battery chargingntacts are diode pro- capacity should be checkbdfore being replaced. If reduced
tected from external shorts. capacity is in fact a problem, the following procedure may
restore capacity:

Chargers are available with nominal chatigees of 1
(rapid) and 14 (standard) hours. Combinations include single. Discharge the battery pack at a normal discharge rate
(1) and multi (5) position, standard and rapid charge units. until the output voltage is approximately 1 Volt per cell.
The chargers utilize an internal thermistor in the battery pack This equals 6 Volts output for the M-PA battery packs.
to sense temperature and automatically control charge rate Refer to Figure 15. Note the flatness of the discharge

ofthe batteryThiS allows for amaximum CharmeWithOUt curve from 0% - 90%. Experience shows discharging
overheating the battery pack. All batteragis can be below the "knee" is not necessary.

charged in less than 1 1/2 hours with the rapid type chargers.

Nominal full charge time in a standard charger is 14 hours, Complete a full charge cycle using a charger.
Figure 14 outlines a typical battery pack.

3. Repeat steps 1 and 2. Performing this deep cycle at least

CHARGING THE BATTERY PACKS twice should be sufficient to restore battery pack capac-
ity.

After receiving a new battery pack from the factory, it
should be fully charged before it is placed into servités
also applies to batteries that have been stored for long per
ods. For specific instructions for the particudharger, refer
to the applicable charger’'s Operating Manual.

NOTE

" The above procedure is easily completed using Dis-
charge Analyzer 19B801506P9 and Rapid Multi-
Charger 19B801506P16 or P18.

A fully charged battery pack should provide an open

terminal voltage greater than 7.5 Vdc (typically 9 Vdc).
DISPOSAL OF RECHARGEABLE

A fully dischaged battery pack should be no less than SATTERIES
Vdc. When the battery pack drops below 6.8 Vdc the radio
will warn the operator with an alert tone.

Under specific state laws, it may be illegal to dispose of

Rechargeable batteries can develop a condition of réechargeable batteries, rechargeabltteba packs and/or
duced capacity sometimes called "Memory Effect". Thigoroducts powered by rechargeable batteries exceptin accord-
condition can occur when a battery is continuously chargeance with specific procedures. Special collection systems are
for long periods ofime or when aegularly performed duty in place in certain states. Call Toll Free 1-800-822-9362 for
cycle allows the battery to expend only a limited portion ofspecific procedures for returning rechargeable batteries in
its capacity. your state.

If the battery pack is seldom used and left on a continuous
charge for long periods, it may develop reduced capacity. On
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SCHEMATIC
R#gl‘rﬂ crs CHARGING
CONTA CONTACTS
JoF VIEW BATTERY PACK
RADIO
R4l SUPPLY
OFF 4K
51 Az
SWITCHED 4—
/ \ POWER
O j:":l O CONTINULS +CHARGE
ER
SPEAKER
SHURTING
CONTAGTS
52
THERMAL
@ SWITCH
THERMA L——
R11°| SENSE
50K
= @2
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GADUND % I GROUND—
FRONT VIEW BACK VIEW
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Figure 14 - Battery Packs
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Figure 15 - Typical Ni-Cad Cell Discharge Curve

32




LBI-38468

CONTROL KNOB STOP PLATE 1. Remove the Control Knob using an M1.5 hex wrench.

2. Lift the stop plate using small needle-nose pliers.
A sstop plate is located under the Control Knob. This plate
can be repositioned, if desired, to limit the number of uniqu@. Reposition the stop plate by aligning the raised bar to
Control Knob positias. The stop plate is factory placed for  the channel marking one number higher than the number
15 positions unless 16 unique factory programmed positions of positions required. For example, if 8 unique positions
are ordered. are required, align the bar to the "9". See Figure 16. If
16 positions are required, do not reinstall the stop plate.

MODIFICATION PROCEDURE 4. Replace the Control Knob and torque the set screw to 3
Ib./in. The set screw must align on the flat area of the

The following procedure outlines the steps necessary to Switch shaft. Test for proper operation.
reposition the stop plate.

TOP VIEW TOP VIEW OF RADIO WITH
CONTROL KNOB REMOVED

STOP PLATE
19D438683P1

BOTTOM VIEW

Figure 16 - Control Knob Stop Plate 19D438683P1

ERICSSON Z

Ericsson GE Mobile Communications Inc.
Mountain View Road<Lynchburg, Virginia 24502

Printed in U.S.A.
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MODULE AND IC DATA
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FLA1, FLA2
ERESBAND LOSS = 2.0 - 2.5 dB (Max.,}
STOPBAND LOSS = 135 dB {Min.} IHiDUT IH,.I’E].UT
INPUT Z = 5§53 ohms
OUTFUT T = S0 ohms
FART ¥ PASSRAND
Pl B3l - B71 MH=z
P2 233 - 942 MH=z
P3 754 - 781 MH=z
||” |"| “ P4 824 - BSL MiHz
RF BOARD
RF BANDPASS FILTER
19A704888P1
FLB1
PASSEAND LOSS = 4.0 dB (Max.) - -y
3 dB BANDWIDTE = 47.5 kHz (Min.) ® IN ouUT @
3 dB BANDWIDTH = 5.0 kHx {Min_), K {Pa}
A5 dR SELFCT. = i25 kHz {Hax.} .{EDTTDH T.FIEH}.
35 dR SELECT. = #20 kHz (Max.},{P4) GND GND
INPUT Z = LS ohms
QUTETT I = 5O ohms \ -
PART # | CENTER FREQ.
| 3K 45.0000 MH=z
Ps 39,3000 MEx
P5 45,0125 MH=z
Pg 45.0000Q Miz
RF BOARD
IF MONOLITHIC CRYSTAL FILTER
19A705328P5
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b Yee
3 Yooz
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1 T
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2 GRQUND {Case)
3 IF OUTPYT
4 iF QUTPOT
. 5 GROOND
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CR5

NC (0O —8 CATHODE

NC [3] -y [T NC

NC 5] 5] NC
ANDDE [E} 5] NC

CONTROL BOARD
2.5 VOLT REFERENCE

19A149634P1
Ul
wo—1I g Y
ne— — gV ne [ 2] Voo
:g a— | 5 A o vemor matric —0 GND A2 E E WE
:‘;o_e : DECDDER—: 256256 A7 E E cs2
TRUTH TABLE atg—iy 1 [ a6 [4] [z5] ~3
WE |5, | <5, [ OF Mode /e Tee —
T = I | 5[5} 4] A
£ H X X Not Selected High E Standhy s 1
X | X | L | X |NotSelected | Eigh £ | Stapdbr ﬁ ¥ coummuo Aa[5] 23] a1
H L H H | Cutput Disabled| migh = Active ] INFLT OLUMN DECODER a3 E g 5
H L H L |Read Deut Active ! ESTGRDL
L]t a8 [we D nctive ' —_ 1 a2 [8] [71] A0
L L H L | write Din hctive noi T ] =
- Hor L . (v—vl I pt A ) S : 1 Al E @ 31
= 1
F [ a0 [ig] 9] 108
— E‘ ot ] 18] 1107
Ez’? TIMING PULSE GEN. I#Oz E E HOE
————————————— 103 [i2] 6] vos
— READ. WRITE COMNTROL
o GND[ig 5] vos

CONTROL BOARD
8K x 8-BIT STATIC RAM
19A705603P2

43



LBI-38468 MODULE AND IC DATA
u2
[ B ow
TEgScke
nooononn
R 3 2 1 32 M 30
vee 29
xss :: ERASE INPUT/OUTPUT A? E o :
g VOLTAGE
SWITCH BUFFERS Ab E 28 j
Souwer As O el |
WE —— cf)TuﬂonL A Aq O 26
I
comums I;j““*;;;’;;“*] a3 O 2H
@ EHABLE az [ 220
_ i LOGIC
* T a10 230
—— 1 ]| A 2
STB N Y-DECODER =] ¥-GATING [IQI] E 21 j|
256K = Aq - A S
o 2 N 2 . 14 15 16 17 18 19 20
512K = Ag- Ays Y E *-DECODER : f:iﬂ:::;;x“_ gougouoogd
= . = Sow e T owa oW
& 2
— 28£888¢8
CONTROL BOARD
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u4
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PO, POT P20, P27
111108111 A
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1
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1 RD READ ENAELE {ACTIVE LOW)
2 CE CHIP ENABLE {ACTIVE LOW}
3 RESOUT RESET OUTPUT (ACTIVE HIGH}
4 | apo BI-DIRECTIONAL A/D EUS
5 ADL BI-DIRECTICNAL A/D BUS
5 | ADZ BI-DIRECTIONAL A/0 BUS
ki AD3 BI-DIRECTIGHAL A/D BUS
8 Ab4 BI-DIRECTIONAL A/ BOS
9 ADS BI-DIRECTIONAL A/D BUS
id ADG BI-DIRECTIONAL A/D BOS
11 AD7 BI-DIRECTIONAL A/D BUS
1z ALE ADDRESS LATCH ENABLE (ACTIVE HIGH)
13 Vss GROUND
14 CLK1 BUOFFERED OSCILLATOR OUTPUT
15 Vou +5 VOLT SUPPLY
16 XTALL OSCILLATOR INPUT
17 XTALZ OSCILLATOR OUTPUT
13 CLKZ2 CLOCK QUTFOT
1% R¥XDATA | RECEIVED DATA INPOT
20 SAT RECEIVED SAT INPUT
21 TYDATA | TRANSMIT DATA QUTPDT
22 RCVCLE RECOVERED CLOCK UUTEUT
23 RCVDAT RECOVERED DATA OUTPUT
24 INT INTERRUPT REQUEST ([ACTIVE LOW)
L RESIN RESET INTUOT (ACTIVE HIGH)
26 cs CHIP SELECT (ACTIVE LCW}
27 CLK3 TRAHSMIT CLOCK DUTPUT
28 WR WRITE EMABLE (ACTIVE LOW)
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PORT 4 8—FIT GUASI-BIDIRECTIGNAL 140 FORT.
9 RAD — SERIAL POAT AEGEIVER DATA.
11 TXD — BERIAL POAT TRANSMITTER DATA,
12 INT¢ — INTEHAUPT 0 IMPUT,
13 INTY — INTERRUPY 1 #HIPUT,
15 TI  — COUNTER 1 HIPUT.
EE WR — WRITE CONTROL.
17 RD  — READ CONTROL
RET RESET.
ALE ADDRESS LATGH EMABLE,
PSEH PROGRAM STORE ENABLE QUTRUT,
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] D
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U6, U8
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46



MODULE AND IC DATA

LBI-38468
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O + A Dir J—q Hegister | R a 2 g PCE 0
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