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DESCRIPTION SPECIALIZED
This manual outlineservice procedures fdne Aegis « KI19/A4WX01542 RF Test Cable (UDC
M-PA UHF portable radios. Information includes radio dis- mount)

assemblyandreassembly procedures, Bkgnment and RF
component-level troubleshooting steps. Information is also « K19/A4WX01543 Battery Eliminator

included fortracking and channel dataprface mounted ("Dummy Battery")
component replacement, weatherproofing procedures, RF
retuning proceduresand service data on the batteries. + K19/A4WX01544  RF/Logic Extender Cable
Moduleand integratezircuit data sheetfor the RFBoard _
components are listed at the end of this manual. + K19/A4WX01604  Discharge Analyzer (checks
battery pack capacity and
In order to perform many of thHfellowing alignments, battery chargers)
testsand troubleshooting checks, it will be necessary to
(re)program the radio. Further programming information * LBI-38518 Front Cover Test Accessory
can be found in the Programming Manual and software. Kit Manual
 SPK9010 Front Cover Test Accessory
NOTE Kit:
See LBI-39157 for servicenformation on the bi
Control Board.See LBI-38834 for service infar- * 19D902562P5 Front Cover Test Cable
mation on the Front Cover Assembly. e 19D902562P1 LCD Extender Plate &
Clamp
TEST EQUlPMENT + 19D902562P2 LCD Test Cable
» 19D902562P6 Test Program Diskette
Thefollowing is alist of test equipment whicmay be
required to troubleshoot and/or align the portable radio. * SPK9011 Front Cover Test Accessory
Kit:
GENERAL. 19D902562P3 Adapter Board
. RF Signal Generator 19D902562P4 Control Board Extender
e ST3559 RF Antenna Adapter (top

* RF Wattmeter with 10-Watt capability jack to BNC female)

* Audio Distortion Analyzer with Vu Meter

« TQ-0609 Test Box (simulates all exter-
» Oscilloscope with x1 and x10 Probes nal UDC options)
e Audio Oscillator 19B219079P1 Alignment Tool, 0.1" slotted
* Frequency Counter (metal) tips
. Modulation Analyzer 19B801640P1 tiF,)Aslignment Tool, 0.1" slotted

*  SINAD Meter N ) ] .
In addition to theabovelisted equipment, Aegis opera-

* Regulated DC Power Supply, 5 - 9 Vdc adjustablegional tests will require the appropriate test equipment and
5 amperes maximum a second Aegis portable or mobitdio. Also, radios will
requireaccess to a localunked siteand a seond portable

» Digital Muitimeter ¢ : -
or mobile (trunked) radio to test trunked mode operation.
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PROGRAMMING

e IBM PC Compatible Computer

e TQ-3364 EDACS Programming Manual
and Software (includes 5

1/4" and 3 1/2" disks)

e TQ-3370 PC Programming Adapter
(Serial Adapter Box and PC-
to-Adapter Box Interface
Cable)

« TQ-3311 Radio Programming Cable
(Adapter Box-to-Radio Cable)

FRONT COVER TEST
ACCESSORY KIT

A Front Cover TestAccessoryKit is available for
exercisingand troubleshooting the circuits in the front
cover. Connection to an IBM PC or compatible computer
(parallel printer port)allows all of the circuits in the
front cover, less Control Board, to be exercised via the
PC computer.

An adapter anéxtender board in the killows the
Control Board to be extended out of tese for trouble-
shooting access. S&we TEST EQUIPMENT section of
this manual for a breakdown of the kit.

The LCD Boardand Keypad Flexcan beexercised
without the Control Board while still in the radicase.
All of the switchesand thédogic circuitry can betested
via the PC connection. Status of #witches is displayed
on the PC. Thd.CD Boardcan befully exercised by
sending it various patterns to display frotine PC.
LCD/Keypad backlighting can also be toggledawm off.
Test points arg@rovided forthe volume controland mi-
crophone audio. A resistor network on the FrGatver
Test Cable provides a dc bias to the mic inabhgence of
the Control Board's bias.

DISASSEMBLY / REASSEMBLY

In the event internal service is required, disassemble
the radio in accordance with the following outlined
steps. See Figures 1 - 5.

Reassemble thenit byfollowing the steps imeverse
order.Observe scredengths and do naivertighten the

screws when reassemblinfe unit.Torque speci
tions are listed in Table 1.

CAUTION

Always remove the battery pack befo

or causing other component damage.

aged by static electricity. Observe sta
handling precautions.

fica-

e

disassembling the unit to avoid blowing the fuse

This radio contains CMOS ICs that can be dgm-

ric

Table 1- Torque Specifications

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

Antenna Insert 10.0
UDC RF Connector 10.0
RF Board/Eggcrate Screws 4.0
PA Support Screws 10.0
Antenna Switch (SWI) Screw 15
Front Cover Assembly
Knob Set Screws (earlier) 3.0
Knob Set Screws (later) 50
Group/Channel and Volume Nuts | 8.0
UDC Ground Screw 4.0
All M1.6 and M2 Screws 3.0

TOOLS REQUIRED

«  TORX’ T6 Driver

* M1 .5 Hex Driver or Wrench

* Needle-Nose Pliers

* Small Flat-Blade Screwdriver

» Spanner Wrench (top antenna jack)

» Spanner Wrench (UDC antenna jack)

Spanner Wrenclvolume controland group/channel

switch)
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FRONT AND REAR COVER
SEPARATION

Lay the radioface downand loosenthe four (4)
TORX" screws (A) onthe back ofthe radio;complete
screw removal is1ot necessantSeeFigure 1. Separate
the covers by carefullyifting the RearCover Assembly
straight-up toavoid bendinghe connector pinsetween
the RF and Control Boards.

When reassembling the unigrify the rubber gasket
surrounding the perimeter of tleever is in good condi-

tion and it is in the groove. Also verify the connector pins

align properly. For proper operation, tlserews should
be tightened so there is no gagtweenthe covers. It is
recommendethat thetop screws béghtened first while

squeezing the radio together to ensure the gap is com-
pletely closed. The bottom screws can then be tightened.

. P
. o

i
g l
| i
| [
| i

A \ \) A
®% A®

Figure 1 - Front and Rear Cover Separation

RF BOARD ACCESS

Holesarelocated inthe RF Board shieltbr align-
ment of theReference Oscillator (U3), Modulation Bal-
ance pot (R18), VCO Modulation pot (R12nd Local
Oscillator Adjustment (T1l)and the Quadraturi@etector
Adjustment (T2).SeeFigure 2. To alignthese items,
shield removal is not necessary.

If removal of the RF Board from thease is neces-
sary, first removehe UDC antenngack and thetop RF
antennajack with appropriatespanner wrenches. Next,
remove the five (5) Torx screws (Bjatsecurehe shield
then lift andremovethe shield Removethe two (2) re-
maining Torx screws (C)near the Power Amplifier
Module. The RF Boardndeggcrate casting carow be
lifted from the RearCover togain access tahe chip
component side of the board.

—
=
i
B i
i
T1 y
O q
C i
E B
5
us( E
R18Q
f rR190)
||l PARTIAL VIEW
OF RF BOARD
]
]
]
B i}
~
e .
oL 10

Figure 2 - RF Board Access
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If necessarythe RF Board can be separated from the
eggcrate castingremovethe two (2) Torxscrewsthat
securethe Power Amplifier Moduleand removethe four
(4) screws orthe chip component side of the boé#nt
secure it to the casting.

Reassembléhe unit inreverse orderObserve screw
lengths.

CONTROL BOARD ACCESS

To gain partialaccess tahe Control Boardiemove
thefive (5) screws (D) securinidpe shield andboard. An
earlier FrontCover Assemblyas an additionacrew lo-
cated justbelow connectors J4/P4 (DD). Séegure 3.
Remove the shield.

Many ofthe test points on the Control Board are ac-
cessible at this point; however, the FrQuver Assembly
should not bepowered-up without firsteinstalling the
screw into the loweright-handhole to ground the board.
Also, the three (3kcrews securinghe topflex connec-
tors need to be reinstalled for good flex connections. USE

i

DB ||

m

f© 1
oL TUOO_ 000 J°

Figure 3 - Control Board Access

CAUTION: Installation ofscrewsthat are longethan
the originals may damage the LCD Board, flex circuits or
the threads.

To removethe Control Boardremove the Torx
screw(E) in thelower left-hand cornethat supplies bat-
tery power to the board. An earlier Front Codasembly
has an additionascrew located jusbelow canectors
J1/PI (EE). Liftthe boardand carefully unplug Speaker
Flex plug P3 from J3 on the Control Boafdoid bend-
ing this orany other flex circuits atharp angles. The
Control Board camow be removed. Nothe battery
powerand groundonnections at thikottom ofthe board
where the screws have been removed.

SPEAKER, MICROPHONE AND FLEX
CIRCUIT ACCESS

Removethe Control Board agreviously stated and
thenremovethe six (6) Torxscrewsthat securethe die-
cast shieldRemovethe die-cast shield by lifting the top
end firstand sliding itowards the top of the radio. The
internal speaker, microphon€eypadandUDC Flex cir-
cuits are now partially accessible. See Figure 4.

KEYPAD FLEX

-
5]

e
Il—@L
|

,UDC FLEX
O\p/ u :
T
- I pr—E—e
; \ |
< A |
L \L7 " :
] o
| I: \\ 1
[ vl upct
L
B MONITOR
PTT
ASSEMBLY

" MICROPHONE

GASKET

|- SPEAKER

SFEAKER
FLEX

oL T - -UO0 _2° P

Figure 4 - Speaker, Microphone and Flex Circuitéss
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UDC flex'UDC/Monitor Button/HT Switch Assembly
Removal

If UDC Flex/UDC/Monitor Button/PTT Switch as-
sembly removal is necessarfyrst unsolder the micro-
phone. With a spanner wrenaemovethe UDC secur-
ing screw(the UDC ground pin).Removethe insulator
(foam or plastidype) onthe inside side-rail of thease.
Lift the UDC/Monitor Button/PTT SwitcAssembly from
the side of the case and slide the flex through the slot.

Earlier Front Cover Assembly Keypad Flex Removal

To removethe Keypad Flexfirst removethe UDC
Flex/UDC/Monitor Button/PTT Switch assembly as pre-
viously stated. Next removéhe knobs usingthe hex
driver. Unscrew the two (2) screws securing the top panel
and lift and remove the panélift the Emergency Button
Board by carefulljunplugging J6 from P6. With a span-
ner wrench,removethe nuts securing thelume and
channel controlsand carefully slidethe controls inside
the radio.Unscrewthe two (2) screws (Gand GG) and
removethe J10/P10 Zebra strip securing plgiél). See
Figure 5. The Keypad Flex is now free for removal.

Later Front Cover Assembly Keypad flex Removal

To removethe Keypad Flexfirst removethe UDC
Flex/UDC/Monitor Button/PTT Switch assembly as pre-
viously stated. Next removile screw securinghe emer-
gency switch support (Ghenremovethe support. Re-
move the knobs usingthe hex driver. With a spanner
wrench, removéhe nuts securing theolumeand chan-
nel controlsand carefully slidethe controls inside the
radio. Unscrew the two (2) screwsthat secure the
J10/P10 connection at theottom ofthe LCD Board.
Removethe screws,the plateand theubber pad. The
Keypad Flex is now free for removal.

Speaker Flex Removal

In order to replace the Speaker Flex, it must be un-
soldered from the speaker and the Battery Plate.

LCD BOARD ACCESS

To removethe LCD Board,partialremoval (actually
repositioning of the top areas) of tkeypad Flex is re-
quired. UDC Flex/UDC/Monitor Button/PTT Switch as-
sembly removal is not necessary.

After the top areas of thEeypad Flex have been
freed as previously outlinethe LCD Boardcan be re-
moved. At this point is thdisassembly process aarlier
FrontCover Assembljastwo (2) screws otthe left side
as viewed fronthe back (JandJJ)and a lateassembly
has a singlescrew inthe upper left-hand side (J). See
Figure 5.

(2
®
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ﬂ I
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©
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Figure 5 - Keypad Flex and LCD Board Access
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ALIGNMENT PROCEDURES

This section outlines alignment procedures the
UHF RF Board located inthe RearCover Assembly.
Alignment procedures must be performed in the order
presented to insure proper radio operation. Several test
proceduresare presented which will help isolatgmb-
lem if it exists. The circuits in the Fro@over Assembly
contain no adjustmentand therefore no alignment is
necessary.

SERVICE NOTES

Throughout theservice procedures presentgd
in this manual, thefollowing information
should be observed:

* The benclpower supply should be set for 7.5
+0.1 Vdc (unless otherwise notedjring
troubleshooting procedures presentedthis
manual. If abattery pack is used, it should lpe
fully charged. Typical battery packoltage
will be 7.5Vdc +20% overits full discharge
cycle.

* Logic Levels:

* Logic 1 = high = greater than 4\&lc Logic 0
= low = less than 0.5 Vdc

* The modulesare notfield repairable. Schey}
matics and outline diagramdor the modules
are presented in this manual as a troubleshpot-
ing reference only.

» The FrontCover TestAccessoryKit allows
the Control Board to be extended out of the
case for troubleshooting acce$bhe LCD and
Keypad circuitan beested in thease via |
PC computer connection.

* The personality information stored in the na-
dio should be backed-up dhe PC computer
before any service procedure is performed.

SET-UP PROCEDURE

1. Separate the Fromind Rear Cover Assemblies
and connect theRF/Logic Extender cable be-
tweenthe RF Boarcind theControl Board. See
Figure 6.

2. Slide theDummy Battery ontdhe FrontCover
and connect the audio output leads to thstor-
tion analyzer. Place thBummy Battery's on/off

switch in theOFF position to directhe speaker
audio to its speakers leadsid to thelistortion
analyzer. Connect the PC Programmer to the
UDC.

3. Set the power supply to A5.1Vdc andconnect
the Dummy Battery supply leads tihe power

supply.

4. Program the radio with thHeOW, MIDDLE and
HIGH-side testchannels listed in Table 2. To
fully testthe transmitter, program a channel pair
for each frequency, one at high-poveerdone at
low-power. It may be desirable fyogram more
test channels into the unit.

5. Remove poweirom the radicandreplace the PC
programming cable with the TQ-0609 Test Box.

6. Connect the radio to the wattmeter using the RF
Antenna AdapterCouple a small amount of the
RF signal to the frequency counter.

NOTE

LBI-38203 contains detailed information on the
TQ-0609 Test Box.

Table2 - RF Test Channels

TEST FREQUENCY (MHz)
RF BAND
403-423 MHz | 403.025 412.875  422.975
450-470 MHz | 450.025 460.025  469.975
470-492 MHz | 470.025 480.875 491.975
485-505 MHz | 485.0125| 500.000 504.9871
492-512 MHz | 492.025 501.900 511.975

TRANSMITTER ALIGNMENT

The following informationcan beused to test and
align the transmitter'sutput frequencynd itsmodula-
tion characteristics. Completion of these tests/alignments
will verify a near 100% operatingsynthesizer and
transmitter stages.
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RF SIGNAL
RF ANT RE SIGMAL CONNECTION
ADAFTER [NOT USEM
STIS58P2
uoc
f
il
REAR COVER FRONT COVER
{RF SECTIOMN! JIOI] - — [Pl {CONTROL SECTION
. __'M._\___‘_‘__’_._.” ]
- RF/LOGIC -
- EXTEMDER - il
— CABLE [ o
J102| _) P2 TQ -DECS
- KIS/ adwxdsaq - TeaTR0%
- - ]
] : —-—-"O
_ - > TC TQ-3370
- - SERIAL PROGRAMMER
__,,.—-"‘-'-'__‘“'-__ __
—1 = p—- 1
DUkMMY BATTERY
KIS AsWR 54T
AUDILO < > POWER SUPPLY
Figure 6 - Test Setup
Reference Oscillator 3. Monitor transmittefrequencyand adjustRefer-
ence Oscillator U3 to a frequenggading of
NOTE within 50 Hz (a small trimmer hole Iscated on

Reference Oscillator U3 is factory adjusted
should not normally need readjustmduse

room temperature of 25° €5°C.

recently calibrated and stable frequency
counter to determine if oscillator alignment is
needed.This test/alignment should lowne at a

and
a

1. On the TQ-0609 Test Box, selddDC switch
position 6andapply power tdhe radio. This en-
ablesthe radio's control circuit®r an external
microphone and its internal speaker amplifier.

2. Channel the unit to th#IDDLE test channel

listed in Table 2 (low-power)and key

the

transmitter using the TQ-0609. DO NGipply

any modulation at this time.

top of module). If thet50 Hz maximum error (at
room temperature) cannot be establisheefer-
ence Oscillator replacement may be necessary.
Table 3 list maximum transmitter erroiar the
specified temperature range.

4. Checkall TX test channeldor anerror of less
than+50 Hz.

Modulation Adjustments

1. To align R18 and R19 it will be necessary to modify
the RF/Logic Extender cable as follows:

e Add two 10K ohm resistors in series from 5.5
Vdc (J102 pin 6) to ground (J102 pin 7).
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» Break the connection at TX MOD, J102/P2 pin
1.

e Bias TX MOD intothe RF Board to 2.Ydc by
connecting the junction of the 10K resistors to
J102 pin 1.

2. Using a 10QuF (or greater) capacitocpuple a 1
kHz, 600 mVrms audio signal into TXMOD,
J102 pin 1.

NOTE

Modulation adjustments should only be neces-
sary if changes ithe Tracking Dataalues will
not compensate deviatidavels towithin speci-
fications. Adjustment of R18ndR19 will obso-
lete all Tracking and Channel Dataodulation
values. Seg¢he TRACKING AND CHANNEL
DATA section in this manual for further detail

2

The following procedure balancesnd "course
aligns" the VCOand theReference Oscillatg
deviation levels.The AudioProcessor IC wil
perform "fine level adjustment” of TX deviation
adjustment via the Tracking and Channel Dafa.

=

3. Connect the radio to the modulation analyzer and
key the transmitter at thilIDDLE test channel
listed in Table 2.

4. Adjust R19 (VCO modulation pot) for a deviation
of £ 2.5.0 kHz+ 50 Hz. Unkey the radio.

5. Removethe 1kHz signal andapply a 20 Hz, 1
Vpp square waveNOTE: The modulation ana-
lyzer should have a low-frequency response of
less than 1 Hz for this test.

6. Keythe transmitter and monitor tliemodulated
output from the modulation analyzer. Adjust R18
(modulation balance pot) forgoodsquarewave
response.

Transmitter Distortion Test

Measure transmitter audio distortion on th@Ww,
MIDDLE andHIGH-side testhannels. Distortion read-
ings should béessthan 3% att1.5kHz deviation with a
1000 Hz tone.

RECEIVER ALIGNMENT

Thefollowing informationcan beused to check and
align thereceiver circuits. Successful completion of these

alignment procedures willerify a near 100% operating
synthesizer and receiver stages.

2nd Local Oscillator

1. Check Reference Oscillatalignment as outlined

in the TRANSMITTER ALIGNMENT section.

. Channel the radio tdlIDDLE testchannel listed

in Table 2.

. Set the RF signal generator to corresponding

channel at a -2@Bm RF levebnd nomodula-
tion. Apply this signal to the radio.

. To measure the IF signal, connecfrequency

counter to Upin 5.Use anappropriateéhigh im-
pedance probe (op-amp).

. Adjust the signal generattavel to achieve accu-

rate counting of the IF signal. The RF signal gen-
erator should be set 10 dBabovethe lowest
level which gives accurate counting.

. Adjust the2ndlocal oscillator via T1 for 455.000

kHz +90 Hz.

Quadrature Detector

1. Modulate the signal generator with &Hz tone,

+1.5 kHz deviation athe MIDDLE test channel
listed in Table 2. Set the RF level to -50 dBm.

. Adjust T2 for maximum auditevel at J101/P1

pin 4.

12 dB SINAD and Distortion Tests

. Connect the distortion analyzer SINAD meter

to the speaker load (in Dummy Battery).

. With the RF signal generator and radéi to the

MIDDLE test channel listed in Table 2, modulate
the generator with a kHz tone at:1.5 kHz de-
viation. Measure the 12 dBINAD sensitivity.
This reading should be equal to loetterthan -
116 dBm (0.35uV).

. Return the signal level to -50 dBm.

. Check audio distortion. Readings shouldldss

than 5% atrated audio output. Audio amplitude
should be 50-100 mVrms[1200 mVp-p) at
J101/P1 pin 4.

10
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Table 3 - Maximum Transmitter Frequency Errors*
And Typical VCO Tx Tuning Voltages

CHANNEL (MHz) | TOLERANCE *(Hz) | LOWEST (MHz) HIGHEST(MHz) VCO TUNING
VOLTAGE (TX)
485.012500 +1213 485.011287 485.013713 1.5 Vdc
500.00000 +1250 499.998750 500.001250 2.5 Vdc
504.987500 +1263 504.986237 504.988763 3.5 Vdc

* Based on specifiet2.5 ppm over the entire opéray temperature range

5. Repeat the 12 dBINAD sensitivityand distor-
tion check forthe LOW and HIGH-side test
channels. See Table 2.

TRACKING AND CHANNEL DATA

The personalitymemory inthe radio includes dis-
tinct areas which areeserved foiTracking and Channel
Data.

Tracking Data establishes individual ragiarame-
ters and tailors theperation of theunit across the band.
The parameters arénigh RF power, low RF power,
modulation levehndreceiver squelch openinghis data
is programmed into theEPROM onthe ControlBoard
at the factory after the frontand rearcovers are
"married". The PC Programmaetlows alteration of this
data if necessary.

Channel Data is the individual channel information
such as TXand RXfrequencies, CG information, CCT
information, and thdour previously mentionegarame-
ters. This data is stored in the EEPROM on a per channel
basis as eacthannel is programmed. The PC Program-
mer allows alteration of this data on a per channel basis.

Low, middle and high-side of the bandlues are
programmed into the radfor eachTracking parameter.
When a channel is added to the radio, the Programmer
reads the Tracking Data stored in the raalm calcu-
lates necessary values for egarameter using a linear
interpolation technique. The Programmer tlséores the
newly calculated values ithe Channel Data area of
memoryalong with theassociateachannel information.
Changing the Tracking Data in the radidll not alter
Channel Data ofpreviously programmedchannels.
Tracking Data should not normally be alterbdwever,
it may be necessary to reprograome othe values after
aligning circuitry, or replacingnodules or othecompo-
nents which obsolete the previously programmed values.

Settings for each parametare listed in Table 4. If
Tracking Data is alterefbr the abovereason, it will be
necessary toeprogram all channels &stablish the new
default datafor eachchannel.Seethe Programming
Manualfor further information on altering Tracking and
Channel Data.

Digital values stored fothe PWR SET analog volt-
age are one example of tracking information. As no two
transmitter stages asxactly matchedhe PWR SET dc
voltage will be slightly different with anywo radios to
producethe samgower output.Tracking and Channel
Data allows the microprocessor to tailor tfWR SET
line for RF stageain differences from unit-to-unit and
across the band.

Table4 - Tracking Data Parameters

PARAMETER | FACTORY HEX

SETTING VALUE®
High Power 3.0 Watts 81
Low Power 1.0 Watt 3F
Modulation +2.4 kHz ** 15
Squelch Opent 8-10 dB SINAD A3
ing

* Listed HEX valuesare approximate; final gr|
grammed values wilary from unit-to-unit andwill
need to be adjusted as such.

** EXT MIC HI = 1 kHz, 110 mVrms

TROUBLESHOOTING

Troubleshooting procedures ftre RearCover As-
semblyarelocated inthis manual Seethe manuals spe-
cific to the FrontCover Assemblythe Control Board or
the Aegis Module for detailed troubleshooting procedures

11
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on these assemblies. The troubleshooting &etup
should be identical to the set-upised in the
ALIGNMENT PROCEDURES section dhis manual.
Table 5 lists common problenasid most likely problem
areas.

REAR COVER ASSEMBLY

The troubleshooting procedurdeatfollow primarily
assume a problem has been narrowed to a problem on the
RF Board. Transmittemeceiverand synthesizer symp-
toms/causes are outlined.

Transmitter Troubleshooting

Inoperative Or Low Power

Power sourceand regulated power supplies should
be one of the first areas to chdo&fore troubleshooting
any transmitter problem. The radiofsgower source,
whether it is a battery or a bench power supply, is espe-
cially critical when troubleshooting a portable radio. Cur-
rent consumption is an excellent troubleshooting tip
when troubleshooting a dead or weednsmitter See the
Control Board maintenancmanualfor complete radio
current consumption data.

When the synthesizer is néicked the radiowill
beepandflash "NO LOCK" inthe display. If the synthe-
sizerdoesnotlock or stay locked ahe start of or during
a transmission, I/O Microcontroller will not enable or
continue the transmission. Chdc®CK DET at J102/P2
pin 8 for a low orpulsing (not locked) condition. See
Synthesizer Troubleshootindgor further details.

1. Check for battery power on 102/P2 pin 2.

2. Check for5.5Vdc 0.1 Vdc at 102/P2pin 6with
the transmitter enabledlso checkthe operation
of the TX 5.5V switch to insure 5¥dc is being
delivered to the RF Board at J101/ih 5when
the PTT button is pressed.

3. Battery power should be presentthe Power
Amplifier module pins 2 and 4; if nasuspect Q4
or Al. If current consumption appears normal for
both high and low-power modesthe problem
may beantennal/R switch DI/D2, thdow-pass
filter circuit, or antennawitch SWI. If thelow-
pass filter circuit or theantennaswitch have a
problem, generally the receiver will alsoweak.

A defective pin diode (DI or D2)can cause
transmitter and receiver problems.

4. If low RF power is a symptom, chetlie opera-
tion of PowerController Aland Q1PWR SET
on J101/Pl pin 1should be approximately 1.0
Vdc in low-power modeand 4.0vdc inhigh-
power mode. If Q1 isaturated (collectoroltage
is approximately 7.5 Vdc), troubleshothte PA
for again problem. Also checkhe VCOfor low
RF drive. Normal VCQpower from Adpin 1 is 8
dBm.

5. Check Trackingnd Channel Datd&eprogram if
necessary.

Excessive Power Output

Short battery lifeand possible damage tthe PA
module mayresult if a problem occurs itthhe power con-
trolling circuitry.

1. CheckPWR SET from the Control Board. PWR
SET on J101/Ppin 1should be approximately
1.0 Vdc in low-power (1 Watt) modend 4.0 Vdc
in high- power (5 Watts) mode. If incorrect,
troubleshoothe D/A converter circuitén Audio
Processor U8) orthe Control Board. Check
Tracking and Channel DatReprogram if neces-

sary.

2. Thecollector of Q1 should be approximately 3.5
Vdc in low-power modeand 5.5vdc in high-
power mode. If Q1's collector stapear 7.5 Vdc
in receive mode, it is most likely shorted. Tempo-
rarily short the emitter and base while monitoring
the collector voltage. Ithe collector voltage falls,
there is a problem in Power Controller Al.

Frequency Error

If transmit frequencyerror exists (greatethan 2.5
ppm) when the synthesizerlscked, Reference Oscilla-
tor U3 alignment or replacement isecessary. See
ALIGNMENT PROCEDURES fordetails. The 1/0 Mi-
crocontroller will not enable a transmission if the syn-
thesizer is not locked.

Modulation Problems

Modulation probleman becaused by a failures in
the audio circuits in the frontover orthe modulating
circuitry of the RF Board.

1. Verify modulating audio is present on J102/P2
pin 1. A 1 kHz, 600 mV rms TX MOD signal at

12
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Table 5 - General Troubleshooting

SYMPTOM

POSSIBLE CAUSES

Completely inoperative (no audio and no LCD ir
dication)

-1. Dead Battery Pack.
2. Fuse blown: Check radio fuse in Battery Plate.
3. Control Board problem: See LBI-39157.

At power up, radio beeps:
a. twice (once in addition to power up beep)
b. continuously at a 2 Hz rate

c. continuously at a 2 Hz rate and "NO LOCK" is
displayed

la.
1b.
1c.

Weak Battery Pack
Unit is not programmed: Program radio.

Synthesizer is not locked: Check LOCK DET line, synthes
loading and VCO tuning voltage.

zer

At power up, display:
a. flashes "PERS ERR"
b. flashes all segments and the radio beeps.

la.
1b.

EEPROM problem on Control Board: See LBI-39157.

Interprocessor communication failure on Control Board: S
LBI-39157.

pe

Receiver inoperative or weak(clear mode).

1. Squelch levels programmed too high: Press Monitor Bufton to

disable squelch.
2. Channel Guard or Type 99 Enabled: See Operator's Manug
3. Defective antenna.
4. RF Board problem: Troubleshoot Rear Cover Assembly.

Transmitter inoperative or low range.

1. Power levels programmed low: Check RF output and ref
unit if necessary.

. Weak battery. Note "BAT" flag.
. Defective antenna
. RF Board problem: Troubleshoot Rear Cover Assembly.

w

rogram

TX and RX inoperative on some channels only

1. Programming incorrect: Reprogram unit.

. Synthesizer problem (VCO or prescaler): Check LOCK DE]
line (high = lock), VCO tuning voltage and modulas control
line.

. EEPROM Problem: Troubleshoot Control Board.

TX and RXinoperative on all channels

1. Programming incorrect: Reprogram unit.

. Synthesizer problem: Check LOCK DET line (high = lock),
VCO tuning voltage and modulas control line.

. Control Board problem: See LBI-39157.
. Check SW1, and the low pass filter circuit on the RF Board

Trunk Mode Problems (trunked radios only)

1. Modem circuitry problem: Check U19 and associated cifcuitry

on Control Board.

. Low speed data problem: Troubleshoot the related encode
decode circuitry on the Control Board

or

Aegis Mode Problems

1. Verify outside addresses and data polarity.

2. If optionally equipped for encryption, verify correct keys are
loaded and selected.

3. Verify CUE codes.
4. Problem on Control Board with Aegis circuitry.
5. See "Trunked Mode Problems" above.
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this point shouldproduce+2.5 kHz deviation.
Improper modulation from 300 - 3000 Hz points
to a VCO modulation problem. Check the VCO
pin 4 for the TXMOD signal. Suspecthe VCO

if the signal is preserdandincorrect modulation
exists.

2. If improper low-frequency modulation exists
(trunkedmode low-speedata), first check J102
pin 1 for the proper tone. Next check U3 pin 4 for
the tone;suspect C30 ithe tone is not present.
Replace U3 ithe tone is present gn 4 and in-
correct low-frequency modulation exisg&ee the
ALIGNMENT PROCEDURES for details.

3. Check Trackingnd Channel Dat&eprogram if
necessary.

4. Seethe service information in LBI-39157 on
troubleshooting the Control Board.

Distorted Modulation

Check TX MOD for an undistortesignal to the RF
Board. The audio signal on J102/piad 1should appear
undistorted at maximum deviatiaand itshould be rid-
ing on a 2.5 Vdc bias developed on the Control Board.

1. If TX MOD distortion isminimal and transmitter
distortion is excessive, suspegbe VCO or the
Reference Oscillator on the RF Board.

2. If TX MOD is distorted, suspect a defective mi-
crophone, mic amps, modulation limiting, or pre-
emphasis circuitry.

If audio sensitivity is goodhe microphone, amplifi-
ersand limiters ar@robably OK. Regeneration from an
open decoupling capacitor may make unit appear to
be too sensitive. Sethe service information inLBI-
39157 on troubleshooting the Control Board.

Receiver Troubleshooting

Inoperative

1. If the synthesizer is ndbckedthe radio should
be beeping and flashing "NO LOCK" in the LCD.
See Synthesizer Troubleshooting

2. CheckRX DISC on J101/Plpin 4for signal
and/or noise. With an RF input modulated at 1
kHz, 1.5 kHz deviationRX DISC should be
100 - 150 mV rmgapproximately 350 mV p-p).

If the 1 kHz audio is present, troubleshoot the
audio circuits in the Front Cover Assembly. Noise
levels onRX DISC with no RF input should be
approximately 700 mV p-p.

3. Check for7.5Vdc at RF Amp A&in 5 and IF
Amp A2 pin 1.Check U6pin 4for 5.5Vdc from
A5. Verify TX 5.5V is low in receive mode.

4. Verify mixer injection from the VCO is present at
U5 pin 8. Check the VCO output with a fre-
guency counterThe VCO should beunning 45
MHz below the RX frequency. VCO output
power level is typically +8 dBm at U5 pin 8.

5. To test the back-end circuitfllow the below
procedure:

» Verify 5.5 Vdc is present on U6 pin 4.

e« Connect a frequency counter to W 5 to
monitor the IF.Use ahigh-impedance probe (or
amp).

e Couple a 45 MHzsignal (ho modulationjrom
an HF signal generator to the emitter of Q3.
Adjust the signal generatdevel to achieve ac-
curate counting of the IF; the signal generator
should be set 10 dBrabovethe lowest level
which provides stable counting tfe 455 kHz
IF. See ALIGNMENT PROCEDURES if the
2nd IF is in error by more than 90 Hz.

* Modulate the HF signal generatand observe
the recovered audio on Upin 9 andJ101/P1
pin 4.

Low Sensitivity

Low receiver sensitivityand/or failure of a modula-
tion acceptance bandwidth test indicates a recejaar
or selectivity problem irthe IF stages. Apxcessively
wide bandwidth will cause unnecessary nodgetracting
from the receiver quieting. If the bandwidtha® narrow
squelching could occur #he modulation peak&uspect
a defective IF filter if one of the above symptoms occurs.

A 12 dB SINAD sensitivity of around -90 dBm indi-
cates a problem with High-IF Amp A2. The module pro-
vides a nominal gain of around 17 dB.

A 12 dB SINAD sensitivity of around -100 dBm
could be caused by a problem with RF Amp A®is
module provides 8 dB of gain.
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Squelch Problem

A squelch circuit problem (assumirgpod signal
and/or noise is present at 1014ifh 4)indicates a prob-
lem with Audio Processor U8 othe Control Board.
Troubleshooting should begin at the discriminator output
Signal trace through the discriminator amp to Aluelio
Processor. Checthe operation of the noise rectifier to
verify the noise is beingonverted intothe proper dc
voltage. See LBI-39157 for details.

Excessive Distortion

If the measured distortioexceedghe ratedspecifi-
cation signal trace starting at the discriminatotput
and through theaudio stagesintil the fault isisolated.
Signal tracing with amscilloscope 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 is
pressed or the PTT Button is released, Synthesizer IC Ul
is serially loaded with new TX dRX data. If the syn-
thesizerdoesnot lock or stay lockedthe following will
be observed:

» the radio continuously or intermittently beeps
*  "NO LOCK" will flash in the display

e LOCK DET (J102/P2pin 8) will be low or
pulsing to flag the 1/O Microcontroller of the
unlocked condition

If this conditionoccurs, the 1/O Microcontrollewill
continue to try to reload Ul with channel datail the
synthesizer locks.

1. Verify the 5.5Vdc supply tahe RF Board is
within £0.1 Vdc, 7.5 VBATT is presengnd TX
5.5V is low (receive mode only).

2. Monitor STROBE, DATA and ENABLE (on
J102 pins 11, 1@nd 9respectively) for pulse ac-
tivity whenthe channel is changeSBieethe serv-
ice information orthe Control Boardor specific
waveforms.

3. Check A5pin 9(output) for5.5Vdc to A4, U2,
andUG6. Ifthis power source igot presentcheck
A5 pins 7 and 13 (inputdpr 5.5 Vdc and check

A5 pin Il (input) for 7.5 Vdc.Replace A5 if the
inputs are good and the output is not.

4. Using a frequency counter witthigh impedance
probe oramp,check Ulpin 2for the 13.2 MHz
(100 Hz at 25°C) signal fromReference Oscilla-
tor U3. Replace U3 ifthis signal is not present
and U3 pin 3 is 5.5v/dc. See ALIGNMENT
PROCEDURES for adllator alignment details.

5. If LOCK DET islow and not pulsingtemporar-
ily pull it high by connecting J102/Ppin 6 to
J102/P2 pin 8. If the radisow operates normally
on alltest TXandRX channels, replace Ul - the
output on pin 9 is defective.

6. Check the VCO output with fRequency counter
at A4 pin 9 or by tuning gervice monitor to the
radio’'s local oscillator (VCO) signaind loosely
coupling the VCO signal into thgervice moni-
tor. The VCO should beunning 45MHz below
the RX frequency. VCO output power level is
typically +8 dBm.

7. VCOtuningvoltagecan be monitored at A4 pin
5. See Table 3 fodetails. Also check Agin 6
for the -3.7Vdc supply developed frothe OSC
OUTput from U1, D3and theassociated compo-
nents.

8. If a synthesizer lock problem cannot be narrowed
to a problem in the Re&over Assemblyrepro-
gram theinoperative channeland test theunit
again. Also seethe service information on the
Control Board for further details.

Excessive Switching Time

The synthesizer should generallyck within 10
milliseconds after a frequency change.

1. Suspect leaky low-pass filter capacitors C25 or
C26 if slow switching time is a symptom. Replace
these components with original equipment parts
only. Seethe RF Board parts ligor part num-
bers.

2. Module A5 also influences switching timéerify
the ENABLE pulse is present at A5 pin 4.

FRONT COVER ASSEMBLY

Seemaintenance manuaBI-39157 for component-
level troubleshooting information on the Control Board.
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Troubleshooting details on the othessemblies lo-
cated in the Fron€Cover Assemblycan befound LBI-
38834. These assemblies inclubde LCD Boardand the
various flex circuits used in the radio.

air system is used, direct the heat to the terminals
of the componentseextreme care with the sol-
dering equipment to prevent damage to the
printed wire board PWB) and the surrounding
compaents.

COMPONENT REPLACEMENT 3. When the solder omll terminals idiquefied,
gently removethe componenExcessive force
may causehe PWB pads to separate from the
board if all solder is not completely liquefied.

SURFACE MOUNTED COMPONENTS

Surface mounted “"chip" components shoaldiays
be replaced using a temperature-controlled soldering
system.The solderingols may beeither a temperature-
controlled soldering iron or a temperature-controlled hot-
air soldering station. A hot-aisystem is recommended
for the removal of components on the multi- lageards
utilized throughout the radio. With either soldering sys-
tem, at a temperature of 700°F (371°C) should be main-
tained.

4. It may be necessary to remove excess solder using
a vacuum de-soldering tool or Solderwick
Again, use great care when de-soldering or sol-
dering on the printed wire boards.niiay also be
necessary to removhe epoxyadhesivethat was
under the component.

SURFACE MOUNTED COMPONENT
The following procedures outlinghe removal and Replacement
replacement of surface mounted components. If a hot- air
solderingsystem is employed, séee manufacture's op-
erating instructions for detailed information the use of
your system.

1. "Tin" one terminal end of theew component
and thecorresponding pad on tH&WB. Use as
little solder as possible.

2. Place the component on tR&/B pads, observing
proper orientation for capacitors, diod&asnsis-

CAUTION

tors, etc.
Avoid applying heat to the body of any ch|p 3. Simultaneously touch the "tinned" terminal end
component when using standard solder|ng and the "tinned" pad with thsoldering iron.
methods. Heat should be applied only to the Slightly press the componedown onthe board
metallized terminals of the components. Hot-gir as the solder is liquefied. Soldel terminals,
systems do not damage the components sincg the allowing the component time toool between
heat is quickly and evenly distributed to the each application of heat. Do rapply heatfor an
external surface of the component excessivéength of time and do natse excessive
solder.
With a hot-air system,"tin" all terminals and
applyheat until all "tinned" areas amelted and
) ] ) ] the component is seated in placemky be nec-
As the radio contains many static sensitive essary to slightly preshie componentiown on
components, observe static handling precautipns the board. Touch-up the soldered connections
during all service procedures. with a standard soldering iron rieeded. Do not
use excessive sisr.
SURFACE MOUNTED COMPONENT 4. Allow the componenand theboard time tacool

Removal

1. Grip the component wittweezers or small nee-
dle-nose pliers.

2. Alternately heat the metallized terminal ends of
the component with the solderimgn. If a hot-

and thenremoveall flux from the area using al-
cohol or another approved flux remover.

CAUTION

Some chemicals may damage the internal @nd

external plastic and rubber parts of the radio.
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SURFACE MOUNTED INTEGRATED
CIRCUIT REPLACEMENT

Surface mounted IC solderingnd de-soldering
techniques are similar to tteboveoutlined procedures
for the surface mounted chip componeniise extreme
care and observestatic precautions when removing or
replacing adefective(or suspect) ICThis will prevent
any damage to the printed wire board or the surround-
ing circuitry.

Replacement of a surface mounted IC is best com-
pleted using a hot-air soldering system. The ICezsily
be removednd installed using hot aiseethe manufac-
turers instructions for complete details tp selection
and other operating instructions unique to your system.

If a hot-airsystem isnot available, theervice tech-
nician may wish to clighe pins near thbody ofthe de-
fective ICandremoveit. The pins can then bemoved
from thePWB with a standard soldering irandtweez-
ersand then the@ew ICcan be installed. It should not be
necessary ttin any of the IC pindeforethe installation
process.

The "chip-on-board" ICsised inthe radio cannot be
replaced. Failure of thiype of ICwill require board re-
placement.

MODULE REPLACEMENT

The modulesall of which ardocated onthe RF
Board, arevery reliable devicesBeforereplacing any of
the modules, check thessociated circuitry thoroughly to
insure there is not a problem elsewhere. If replacement is
necessary, follow the below procedures.

All of the component lead holder the modules on
the RF Board are plated through from the top to the bot-
tom of the board. Thisllows for easyemovaland re-
placement of thenodules as long as appropria@der-
ing techniques arebserved. Always obsenaatic pre-
cautions when handling the board.

To removethe PA module, it is firshecessary to re-
move the hardware which suppoits Two (2) Torx
screwsand aupport bracket secutbe module to the
eggcrate castingTwo (2) Torxscrews also secure the
VCO to the board.

To remove a module, positiadine RF Board in a
work (face downgchip components umgnd remove the
solder from the plated-through points at the appropriate

pins. If a hot-airsystem is employed, use appropriate
tip thatwill localize the heat on the pirad not on sur-
rounding chip componentsSolderwickl or a vacuum
de-soldering iron willalso removehe solder if a hot-air
station is not available. Wheall solder has been re-
moved or liquefiedthe module should drop out of the
eggcrate casting.

To install a module, clean any solder from the
plated- through holeand clean allflux from the board.
Next, install the replacement module making sure that all
pins align in the propeholes. Resoldethe pins to the
board. Clean the flux from the board usingagproved
solvent. Clip any excess lead length.

WEATHERPROOF INTEGRITY

The M-PA radio is designed to metite MIL-810C
& D environmental specifications. Thieternal circuitry
is protected from moisture by appropriate seals. Rear
Cover Assembly sealaclude the Front/ReaCover As-
sembly gasketand the antenna insegaskets. Front
Cover Assembly sealmiclude the speaker/microphone
seal, thebattery plate seahnd thevolumeand channel
control seals. The UDC/Monitor Button/PTT Assembly is
also designed to seal out moisture.

These seals should be inspecthding any disas-
sembly/reassembly process for cragksl tears. Alefec-
tive sealwarrants replacemenseethe Mechanical Parts
breakdown drawings and the Parts Listslocations and
part numbergor these seals. Whenstalling anew seal,
make sure it is seated properly before reassembly.

BATTERY PACKS

Battery packs available for use with the radio include
high and extra higltapacity rechargeablenits. All of
the rechargeablbattery packsrefactory sealednd are
not field serviceable othethan properly charging them
and cleaning thecontacts. Figure 8 outlines a typical
battery pack.

Radio contacts located d¢ime top of the pack include
switched power, groundhe speaker enabling (shorting)
contacts and a continuous power contact. Four (4)
chargingcontacts ardocated orthe rearside of the bat-
tery pack. These contacts provide connectiortbecslip-
in type chargers or vehicular chargers/repeaters while the
battery pack is still connected the unit. Thebattery
charging contacts arediode protected from external
shorts.
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CHARGING THE BATTERY PACKS

After receiving a new battery pack fraotme factory,
it should be fullychargedbefore it is placeéhto service.
This also applies to batterigbat have been stored for
long periods.

Chargers are available with nominal charge times of
1 hour (rapid) and 14 (standard) hou@ombinations
include singleand multiposition standardand rapid
charge units. The rapid chargers utilize an internal
thermistor in thebattery pack to sense temperature and
automatically controlcharge rate of the batterhis al-
lows arapid charger to charge at a maximum rate with-
out overheating the battery. Abattery packscan be
charged in lesgshan 11/2 hours in a rapid charger.
Nominal full charge time in a standard charger is 14
hours. For specific instructions ftre particular charger,
refer to the applicable charger's Operating Manual.

A fully charged battery pack should provide an open
terminalvoltage greatethan7.5Vdc (typically 9 Vdc).
A fully discharged battery pack should be no thss 6
Vdc. When thebattery pack dropbelow approximately
6.8 Vdc the radio will warn the operator with an alert
tone and the "BAT" flag will turn on.

REDUCED CAPACITY CONDITION

Rechargeable batterieandevelop a condition of re-
duced capacity sometimes called "Memory Effettiis
condition canoccur when a battery is continuously
charged for long periods of time or when a regularly
performed dutycycle allowsthe battery to expend only a
limited portion of its capacity.

If the battery pack is seldom useddleft on a con-
tinuous charge for long periodsntay develop reduced
capacity. On the first discharggycle, the capacity may
be significantly lowered, reducing useful service hours.

The reducectapacity condition should be suspected
on any rechargeable battery pack showing signs of re-
duced capacity. If reduced capacity is in fact a problem,
the following procedure may restore useful capacity:

1. Discharge thdattery pack at aormal discharge
rate until theoutput voltage is approximately 1
Volt per cell. This equals 6/olts output for the
battery packs. Refer to Figure 9. Ntite flatness
of the dischargeurve from 0% - 90%. Experi-
ence showslischargingbelow the "knee is not
necessary.

2. Complete a full chargeycle using an Ericsson
charger.

3. Repeat stepsdnd 2.Performing thisdeepcycle
at least twice should be sufficient to restore bat-
tery pack capacity.

NOTE

The aboveprocedure is easily completeding
Discharge Analyzer 19B801506P£nd Rapid
Multi-Charger 19B801506P16 or P18.

RECHARGEABLE BATTERY PACK
DISPOSAL

Under specific state laws, it may be illegal
@7 to dispose of rechargeable batteries, re-
@l chargeable batteries packs and/or prod-
ucts powered by rechargeable batteries
. except in accordance with specific proce-
NI'Cd dures. Special collectiosystemsare in
place in certain states. Call Toll Free 1-
800-822-9363 for specific procedures faturning re-
chargeable batteries in your state.

CONTROL KNOB STOP PLATE

A stop plate is normally installednder the Control
Knob of the radio at théactory. It is used tdimit the
maximum number of unique Contr&lnob positions to
lessthansixteen (16). Thetop plate is normalljactory
placed for fifteen (15) positions unless sixteen unique
factory programmed positions are orderebhis stop
plate can be repositioned to limit the maximum number
of unique Control Knob positions tmatch personality
programming.
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Figure 9 - Typical Cell Discharge Curve
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STOP PLATE REPOSITIONING

1. Removethe ControlKnob using an M15 hex
wrench.

4. Replacethe ControlKnob and torque the set
screwper Table 1. The sstrewmust align on
the flat area of the switch shaft Rot#te knob to
test for proper operation.

2. Lift the stop plate using small needle-nose pliers.

3. Repositionthe stop plate byaligning the raised

FIELD RF RETUNING

bar to the channel markingne (1) number PROCEDURES
higher than theumber of positions required. For _ ) ) _ _
example, if eight (8) unique positions are re- This section outlines field RFetuning procedures

quired, align the raised bar to the "9".slkteen

which will be necessary the factorytuned 20MHz op-

(16) positions are required, do not reinstall the erating banddoesnot meet needed requiremenitate

that the frequency range limits of the RF Board cannot be

stop plate. .
exceededThe procedures should be performed in the or-
der presented.
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Figure 10 - RF Board Retuning Areas
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SET-UP PROCEDURE

1. Program the radio with the low, middiad high-
side re tune channels in the desired operating fre-
guencyband. Thelow and high-side channels
should be 20 MHapart and theniddle channel
should be centered betwette two. Do not ex-
ceed the frequency range limits for the RF Board.

2. Separate the Fromnd Rear Cover Assemblies
and connect theRF/Logic Extender cable be-
tween the RF Board and the Control Board.

SYNTHESIZER RETUNING

1. Set the radio to the middle retune channel.
Monitor the VCOtuning voltage at TP1 (A5 pin
3) with a dc voltmeter. Adjust the RXCO caoll
should be for a reading of 2.5 Vdc. See Figure 10.

2. Set the radio to thlwestretune channel. The
monitored voltage greater than 1.0 Vdc.

3. Set the radio to the highest retuned channel. The
monitored voltage should be less than 4.0 Vdc.

4. If the lowest and highest retune channels push
the VCOtuning voltage measured at TP1 outside
of the specifiedlimits, slightly readjust theRX
VCO caoil to centerthe low and highretuned
channel tuningoltageswithin or around this 1.0
- 4.0 Vdc window.

5. Repeat steps 1 - 4 fire TX VCOcoil with the
following exceptions:The radio must bkeyed
when adjustments are made to the TX VG,
Also, connect an appropriate RF load to the an-
tenna before keying.

6. Turn theradio off and connect the PC Program-
mer to the radioPowerthe radiobackup. Using
the PC Programmer, set the modulation Tracking
Data value to OD (hex).

7. Set the radio to the middle, retune channel. 8.
Couple a modulation analyzer (with a monitor-
ing oscilloscope) tahe RF output of the radio.
Set the modulation analyzer's filters fadows:
no high-pass filterand 20kHz low-pass filter.
The modulation analyzer should have an almost
dc response. If it doe®ot, an alternative is to use
a second M-PA monitoringhe transmit fre-
quency and monitor the discriminatamutput

from the RF Board with a dcoupled oscillo-
scope. The monitoring point is J101 pin 4.

9. Apply a 110 mVrms, 1kHz tone tahe TQ-
3370's modulation inpuey the radio from the
TQ-3370and adjust R19 orthe RFBoard for a
deviation of 2.5 kHz.

10. Modify the RF/Logic Extender cable so Bw-
frequencysignal can be injectedirectly into the
RF Board. Thismodification procedure is out-
lined in theTRANSMITTER ALIGNMENT sec-
tion of this manual.

11. Using a 10QuF (or greater) capacitocpuple 20
Hz, 1.0 Vpp squaravave signal into TX MOD
(J102 pin 1).

12. Keythe radio and monitor thdemodulated out-
put from the modulation analyzer. Adjust R18
(modulation balance pot) forgoodsquarewave
response as shown in Figure 11.
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Figure 11 - Typical TX Modulation Low-Frequency
Response Curves

RECEIVER RETUNING

Retuning theUHF M-PA receiver involvegetuning
the two (2) helical filters at the inpwnd output of RF
Amplifier module A6. Therare three (3) different pro-
cedureghat can beised to retunéhe receiver. Thenost
accurate method involvebe use of a network analyzer.
If a network analyzer is not available, a spectrum ana-
lyzer and signal generator can bged, but with less ac-
curate results. Finally, the receivean be re tuned with
some compromise in receiver performansing abest
quieting (SINAD) tuning technique.
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Network Analyzer Method

1.

Removehe solder mask on the solder side of the
RF Board at thehin run betweenthe output of
FL4 and the input of A6 (A6 pin 1). Cut this run.

Solder the centeconductor of asmall 50-ohm
coax cable to FL4's output #ite cutrun. Solder
the coax shield near FL4.

Terminate the radio's antenna with58-ohm
load.

. Connect the other end of theax tothe network

analyzer and tune FL4 (all three secticfos)best
return loss overthe desiredeceive frequency
range.

Unsolder thecoax cable fronthe output of FL4
and solder it to the input of A6. Ground the
shield near A6.

With the network analyzer's output at -30 dBm or
lower, adjust FL1(all three sectionsfor best re-
turn loss overthe desiredeceive frequency
range. Thereceiver must be powered-uluring
this adjustment.

. With a small jumper, reconnect the output of FL4

to the input of A6. Test the radiover the new
frequency range.

Spectrum Analyzer And Best Quieting Methods

used.

This procedure involvesetuning thereceiver's heli-
cal filters at thelow, middle and high-siddrequencies.
The same frequenciassed to retunghe VCO can be

The preferred method is to connect a small 50-ohm
coax tothe output of IF crystal filter FL2, ground, and
connectthis cable to a spectrum analyzer tuned to 45
MHz and set to 2 dB/division.

A less desirable alternative usitige sameuning
sequencesan beachieved by varying the signal genera-
tor's level and tuning fdvestquieting (SINAD). Nocoax
cable connections are required using this procedure.

1.

Removehe input andutput (outerfuning cores
from both FL1 and FL4 (four cores total).

Set the radiand signal generator to thmw-side
receive frequency.

. Set the signal generatotesvel to -30 dBm. If

tuning by quietingset the generatorfevel for a
high receiver noise level.

. Alternately tune the centepres of FL1and FL4

for maximum IFsignal. If tuning by quieting,
tune for best sensitivity and reduce the generator's
level as the receiver becomes more sensitive.

Set the radi@and signal generator to the high-
side receive frequency.

. Reinstall the input tuningoresinto FL1 and

FL4. Alternately adjust these cores foaximum
signal or best quieting.

. Set the radi@nd signal generator to thaddle

receive frequency.

Reinstall the outputuning coresinto FL1 and
FL4. Alternately adjust these cores foeximum
signal or best quieting. Under certain circum-
stances, beduning may be achieved when cer-
tain tuningcoresare not reinstalled. This is ac-
ceptable. Also, any excessively loose core should
be secured with a drop of adhesive.
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RF BOARD - MODULE AND IC DATA
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RF BOARD - MODULE AND IC DATA
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RF BOARD - MODULE AND IC DATA
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