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Foreword

1. Scope of Manual

This manual is intended for the use of experienced
technicians familiar with this general type of equipment. In it
you should be able to find all the information you will need
for installing and servicing the equipment it covers. It is
current as of the publication date, and incorporates changes
that have occurred since then in the form of instruction
manual revisions (WMR’s). (WMR’s that cover production
or engineering changes to the circuitry usually include
corrected schematics and circuit board diagrams.)

2. Model and Kit Identification

Each Motorola product has an identifying model number
stamped on its nameplate. In most cases, assemblies and kits
that make up the product also have identifying kit numbers
stamped on then. Schematics and circuit board diagrams for
such kits show this same identifying number prominently in
the lower left-hand or right—hand corner.

3. Service
Motorola’s national service organization maintains one

of the finest nation-wide installation and maintenance
programs available to users of communication equipment.

The administrative staff of this organization consists of

national, area, and district service managers, all of whom are
Motorola employees dedicated to giving our customers the
best possible service. The organization has about 900
authorized Motorola Service Stations (MSS’s) throughout
the United States, each manned by one or more trained,
FCC-licensed technicians.

Motorola selected each one of these independeritly
owned and operated MSS’s to service its customers. They
offer Motorola maintenance either by the job (priced by time
and material), or on a service contract at a fixed periodic fee.
To buy a service coniract for your Motorola equipment,
contact your Motorola Service Representative or write (o

National Service Manager

Motorola Communications and Electronics, Inc.
1301 E. Algonquin Road

Schaumburg, Hlinois 60196

4. Ordering Replacement Parts

When ordering replacement parts (components, kits, or
chassis) or equipment information, include the complete
identification number. If the component part number is not
known, include in your order the number of the chassis or kit
of which it is a part, and enough component description 1o
identify the desired part.

In orders for crystal and channel elements, specify the
crystal or channel element type number, crystal and carrier
frequency, and the model number of the radio in which the
part 1s used.

In orders for active filters, Vibrasender and
Vibrasponder resonant reeds, specify type number and
frequency, and identify the owner/foperator of the
communications system in which these items are to be used;
also include any serial numbers stamped on the components
being replaced.

MXW-2808-C (1)



Replacement Parts Ordering

MAIL ORDERS

Send written orders to the following addresses;

Replacement Parts, Test International Orders:
Equipment, Crystal Service Items:
Motorola, Inc.
Motorola, Inc. Comrmunications Parts Division

gomn:‘um.c(a)tlgns ;am D}Vlsmn Attention: International Order Processing
ttention: Order Processing 1313 E. Algonquin Road

1313 E. Algonquin Road ) ¢
Schaumburg. IL 60196 Schaumburg, IL 60196

Federal Government Orders:

Motorola, Inc. Communications Parts Division
Autention: Order Processing

1701 McCormick Drive

Landover, MD 20785

TELEPHONE ORDERS

Replacement Parts/Test Equipment Crystal Service Items
call: 1-800-422-4210 call: 1-800-323-1570
or Federal Government orders, or lllinois residents,

1-800-826-1913 1-800-445-4564
TELEX/FAX ORDERS

Replacement Parts/Test Equipment Crystal Service Items
Telex: 280127 Telex: 433-0067
FAX: 312-576-6285 FAX: 910-277-0799

Federal Government orders

FAX: 301-925-2473 or 301-925-2474

Customer Service National Data Services
Replacement Parts/Test Equipment

call: 1-800~-537-7007 ,
1711 West 17th Street, Tempe, AZ 85281

Crystals
call: 1-800-323-0234 call; 602-994-6472

TWX: 910-951-1334
Parts Identification

call: 312-576-7418

MXW-2808-C (2)




GENERAL SAFETY INFORMATION

The United States Department of Labor, through the provisions of the Occupational Safety and Health Act of 1970(OSHA),
has established an electromagnetic energy safety standard that applies to the use of this equipment. Proper use of this radio will
result in exposure below the OSHA limit. The following precautions are recommended:

DO NOT operate the transmitter of a mobile radio when someone outside the vehicle is within two feet (0.6 meter)
of the antenna.

DO NOT operate the transmitter of a fixed radio (base station, microwave, and rural telephone RF equipment) or
marine radio when someone is within two feet (0.6 meter) of the antenna.

DO NOT operate the transmitter of any radio unless all RF connectors are secure and any open connectors are
properly terminated.

In addition,
DO NOT operate this equipment near electrical blasting caps or in an explosive atmosphere.
All equipment must be properly grounded according to Motorola installation instructions for safe operation.
All equipment should be serviced only by a qualified technician.

Refer to the appropriate section of the product service manual for additional pertinent safety information.

INSTALLATION SAFETY WARNING

Consider the occupants’ safety when you choose a location for the radio. Do not mount the radio overhead or on a sidewall
unless you take special precautions.

If someone were to remove the radio and fail to replace it properly, road shock could bump the radio loose, and the falling
radio could in some circumstances cause serious injury to the driver or a passenger.

If you must mount the radio overhead or on a sidewall, give it the added protection of a retaining strap. Custom-made straps
are available from Motrola National Parts. Order kit number HLN4698A (for Mitrek and MaraTrac) or HLN4697A (for
SYNTOR, SYNTOR X, or SYNTOR X 9000).

WARNING
For vehicles equipped with electronic anti-—skid braking systems, see “ANTI-SKID BRAKING PRECAUTIONS”
Publication, Motorola Number 68P81109E34.

WARNING

To gain full access to the Common Circuits Board for servicing, the regulator heat sink screw must be removed.
When operating the radio with the regulator heat sink screw removed, care should be taken to avoid the exposed hot

flange.

WARNING
It is mandatory that radio installations in vehicles fueled by liquefied petroleum gas conform to the following
standard.

National Fire Protection Association standard NFPA 58 applies to radio installations in vehicles fueled by liquefied petro-
leum (LP) gas with the LP-gas container in the trunk or other sealed—off space within the interior of the vehicles. This standard
requires that:

1. Any space containing radio equipment shall be isolated by a seal from the space in which the LP-gas container
and its fittings are located.

2. Remote (outside) filling connections shall be used.

3. The container space shall be vented to the outside.

MY W-0866-E



Safe Handling of CMOS Integrated—Circuit Devices

Many of the integrated—circuit devices used in commu-
nications equipment are of the CMOS (Complementary
Metal Oxide Semiconductor) type. Because of their high
open~circuit impedance, CMOS IC’s are vulnerable to dam-
age from static charges. Everyone involved in handling, ship-
ping, and servicing them must be extremely careful not to ex-
pose them to such damage.

CMOS IC’s do have internal protection, but it is effec-
tive only against overvoltages in the hundreds of volts, such
as those that could occur during normal operations. Overvol-
tages from static discharge can be in the thousands of volts.

When a CMOS IC is installed in a system, the system’s
circuit elements distribute static charges and load the CMOS
circuits. This decreases the vulnerability of the IC’s to static
discharge, but improper handling will probably cause static
damage even when the IC’s are so installed.

To avoid damaging CMOS IC’s, take the following pre-
cautions when handling, shipping, and servicing them.

I. Before touching a circuit module, particularly after having
moved around in the service area, touch both hands to a bare
metal earth—grounded surface. This discharges any static
charge you may have accumulated.

Note

Wear a conductive wrist strap (Motorola Part
No. RSX~4015A) to minimize the buildup of
static charges on your person while you are
servicing CMOS equipment.

WARNING

When wearing a conductive wrist strap, be
careful near sources of high voltage. By
grounding you thoroughly, the wrist strap also
increases the danger of lethal shock from acci-
dental contact with such a source.

2. Whenever possible, avoid touching any electrically con-
ductive parts of the circuit module with your hands.

3. Check the INSTALLATION and MAINTENANCE sec-
tions of the service manual and the notes on the schematic to

68P80100W34-A

find out whether or not you can insert or remove circuit mod-
ules with power applied to the unit, and act accordingly.

4. When servicing a circuit module, avoid carpeted areas, dry
environments, and the wearing of static—generating clothing.

5. Be sure that all electrically powered test equipment is
grounded. Attach the ground lead from the test equipment to
the circuit module before connecting the test probe. Simi-
larly, disconnect the test probe before removing the ground
lead.

6. When you remove a circuit module from the system, lay it
on a sheet of aluminum foil or other conductive surface con-
nected to ground through 100,000 ohms of resistance.

WARNING

If the aluminum foil is connected directly to
ground, you may get a shock if you touch it and
another electrical circuit at the same time.

7. When soldering, be sure the soldering iron is grounded.

8. Before connecting jumpers, replacing circuit components,
or touching CMOS pins (if this becomes necessary during the
replacement of an integrated-—circuit device), be sure to dis-
charge any static buildup on your person (see Procedure I,
above). Because you can have a voltage difference across
your body, you should use only one hand if you must touch
the board wiring or any of the pins on the CMOS device.

9. When replacing a CMOS integrated—circuit device, leave
the device in its metal rail container or conductive foam until
you are ready to insert it into the pronged circuit module.

10. Connect any low-impedance test equipment such as a
pulse generator to CMOS device inputs after you have ap-
plied power to the CMOS circuitry. Similarly, disconnect
such low-impedance equipment before turning off the
power.

I1. Wrap CMOS modules in conductive material when trans-
porting them from one area to another, even within the same
room. Use wrapping material similar to that in whichreplace-
ment modules are wrapped when they arrive from the factory.
(You can also use aluminum foil.) Never use nonconductive
material for packaging these modules.
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TEM DESCRIPTION
L w ¥ HUE1241A UNIFIED CHASSIS, R, 100 WATT
*ow 4 HuET2atB UNIFIED CHASSIS, R1, 100 WATT
NI # HUE1242A UNIFIED CHASSIS, F2, 100 WATT
A lw s # HUE12428 UNIFIED CHASSIS, R2. 100 WATT
ik w 4 HuEe2C UNIFIED CHASSIS, R2, 100 WATT
DRE # HUE1235A UNIFIED CHASSIS, R5, 76 WATT
M # HUE1243A UNIFIED CHASSIS, R3, 78 WATT
* k| x # HUE1244A UNIFIED CHASSIS, R4, 78 WATT
v | %1 s woerens UNIFIED CHASSIS, R2, 30 WATT
* %% g pUET2TIA UNIFIED CHASSIS, R3, 30 WATT
* 1% x| #HUEIZTAA UNIFIED CHASSIS, R4, 30 WATT
* % x| g HUEIZTSA NIFIED CHASSIS, RS, 30 WATT
ele e cleislee e e oe HBN4002A PACKING KIT
6o ® e HCN1008A CONTROL HEAD, 8 MODE
elelo sleelee 0 s ele TLN43EOAB CONTROL HEAD BOARD
els ® e HLN4108A CONTROL HEAD HARDWARE, B MODE
¢ @ ® ® HON1019A CONTROL HEAD, 16 MODE
ele ® e HLN4266A CONTROL HEAD HARDWARE, 16 MODE
¢ e cle|l e e olw HLN4GI0A DIODE MATRIX BOARD
ele @ ® HCN1020A CONTROL HEAD, 32 MODE
ee ® ® HLN426TA CONTROL HEAD HARDWARE, 32 MODE
e e|e e olele e e o ole HKN4051A POWER CABLE & FUSE KIT
e elels o 6le|ec o s oo HKN4052A GONTROL HEAD POWER CABLE
celee o o|s|e e e oe HLN1125A MEMORY MODULE
e e 26 6 elo o o0 ole HLN4255A COVER PROM MODE
@ e e ¢ e ®le e o s oo HLN4580A MEMORY MODULE BOARD
¢ 6. 6|6 ¢ 50 & @ 0 ¢\0 HLN4581A EEPROM
e 8 @ HLNAT11A INSTALLATION KIT
e | ele e o e e|s HLN4022C INSTALLATION KIT
e ¢ ele e ole e ole ele HLN4188A MICROPHONE HANG-UP BOX
6|6 6/ ® sle ¢ @) 6|0 HLN4208A TRUNNION & BREAKAWAY
e e 0o e 006 ele 6|lel Mo BOTTOM COVER
@je/e e e ele s s|e 8|e HLN4262A TUNING TOOL
elc s &6 ele ¢ ale o|e HLN4263A TOP COVER
s e ¢ 6, @ 8lo ¢ oo o|s HLN4527A NAMEPLATE
ele e 8|0 e|® & e & 6|0 HLN4EG6A MOUNTING TRAY
e e e HLNS035A GOLD KEY HARDWARE
e| e |e HMNAGOZA MICROPHONE
e e @ele e eleele HMN1015A MICROPHONE
¢ o el e ele ee HLN43848 MICROPHONE BD (EARLY VERSION)
e & ©le 6 o & 08 HLN5459A HICROPHONE BD (LATER VERSION)
e el els e e|e e|e HLNS336A MICROPHONE HARDWARE
ejc 6 e e8 o e slee|e HEN4005A SPEAKER
e o0 e o e T vameosta ROOFTOP ANTENNA, A1
sle e 6 o @ e 8 @ TAE6052A ROOFTOP ANTENNA, A2
c o 6le e e TAE6054A ROOFTOP ANTENNA, R3-5
e 6 e ele « ¢« 80 6 TKNBOGTA CABLE, 17
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ITER DESCRIPTION
@ @ HLE1081A INTERNAL CASTING
e e HLE1603A INTERNAL CASTING, WITH PREAMP
® @ 6 & HLE 10808 YCO BUFFER
® & @ HLE41908 VCO BUFFER BOARD
€ @ e e HKN4157A VCO BUFFER CABLE
¢\ e e & HLE4181B MIXER
@ ¢ & @& HLE4181C V[ele]
e e & e HLNAZ51A VCO INTERCONNECT
LR HLN4467A RECEIVER LOW-PASS FILTER BOARD
LA HLN4757A INTERNAL CASTING HARDWARE
& @ HLN4758A INTERNAL CASTING HARDWARE, WITH PREAMP
L 2K 2R BN | HFE4015A HARMONIC FILTER
@ @ | & & HKN4130A INTERCONNECT CABLE
¢ @ e ® HLE4155A COMBINER SUBSTRATE
@ ¢l e o HLE4175A DIRECTIONAL COUPLER
¢ o e @ HLE4345A POWER DISTRIBUTION BOARD
¢ e o e HLE4354A LOW-LEVEL AMPLIFIER
L) e HLE4355A DRIVER SUBSTRATE
[ @ HLE4454A DRIVER SUBSTRATE
® 6 & € HLE4356A PREDRIVER SUBSTRATE
@ ® HLE4357A SPLITTER SUBSTRATE
& @ HLE4455A SPLITTER SUBSTRATE
@ e e e HLE44454 PA POWER TRANSISTOR
e @ o & HLE4447A PA POWER TRANSISTOR, PREAMP
e @ | e s HLN4046A FEEDTHRU PLATE
e e e e HLN4258A FRONT HARDWARE
e e e o HLN44594 CHASSIS HARDWARE
e e s @ HLN4460B ANTENNA SWITCH
& & e e HLN4462B RF BOARD
& & e e HLN4759A LOW-LEVEL AMPLIFIER INTERFACE BOARD
L] & HLN47608 PERSONALITY BOARD
] [ ] HLN4760C PERSONALITY BOARD
& & & e HLN4770A PA HARDWARE
¢ e ol e HLNAT97C COMMON CIRCUIT BOARD
@ e -1 HLN4OG4A TRANSFORMER BRACKET
& HLN4860A TRANSFORMER BRACKET
¢ e e e TRNBE57B BUSS WIRE
e s e e HLN5008A" INTERFACE BOARD

T USED WITH OPTIONS W452, W566, W586, W587, W6B1, WE82Z, WBB3, We87, & W71t
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ITEM DESCRIPTION
¢ e 6 e & HLE1082A INTERNAL CASTING
® ® & & @ HLE1087A INTERNAL CASTING, WITH PREAMP
e o e 6 o6le o6 e o o HLE 10808 VCO BUFFER
66 e 8lo 6o e o raws VCO BUFFER BOARD
@ e @ © 6le & & 6 @ HKNA157A VCO BUFFER CABLE
@ e @& @ /8 & & ¢ @ HLE4182A MIXER
e ® 6 ¢ eloe e e e HLE41928 Vo
e @& @ @ @2 © 0 0 @ HLN4Z51A VCO INTERCONNECT
¢lo e ele HLN4467A RECEIVER LOW-PASS FILTER BOARD
ele & & e HLNA737A INTERNAL CASTING HARDWARE
e e 2 e 8 HLN4468A INTERNAL CASTING HARDWARE, PREAMP
e o & e 2 e HFE4C13A HARMONIC FILTER
e & HFE4O17A HARMONIC FILTER
¢ & & & @[¢ & o HKNA130A INTERCONNECT CABLE
ele e e e e HLE4065A COMBINER SUBSTRATE
e ¢ e e 6/le o 8 8 o HLE4175A DIRECTIONAL COUPLER
e|e e ele o HLEA34SA POWER DISTRIBUTION BOARD
ele ele| HLE4405A POWER DISTRIBUTION BOARD
e e e o o @ HLE4189A LOW-LEVEL AMPLIFIER
ele e e HLE4395A LOW-LEVEL AMPLIFIER
e e @ e o & HLE4074A DRIVER SUBSTRATE
e s ¢ e HLE4421A DRIVER SUBSTRATE
e ol e e o ¢ HLE4079A PREDRIVER SUBSTRATE
e & e e HLE4409A PREDRIVER SUBSTRATE
el e e ¢le e HLE4070A SPLITTER SUBSTRATE
@ e e HLE4445A PA POWER TRANSISTOR, PREAMP
e e HLE4401A PA POWER TRANSISTOR
e @ e e HLE4168A PA POWER TRANSISTOR
® e L e HLE4447A PA POWER TRANSISTOR
¢ ¢els e ele e¢|o el HLN4O46A FEEDTHRU PLATE
e e 6 @ ©|eo ¢ 8 0 & HLN4259A FRONT HARDWARE
o e e e ele e e e o HLN4459A CHASSIS HARDWARE
e ¢ ¢ & 2lg o ¢ @ 0 HLN44608 ANTENNA SWITCH
eie & ele e HLN44628 RF BOARD
e & @ e HLN5215A RF BOARD
ele e ¢l e @ HLN4466A LOW-LEVEL AMPLIFIER INTERFACE BOARD
@ o o e HLNST18A LOW-LEVEL AMPLIFIER INTERFACE BOARD
e & e & e HLN4760A PERSONALITY BOARD
L L] e!  rnaeos PERSONALITY BOARD
e e e @ HLNA760C PERSONALITY BOARD
e e HLNA465A PA HARDWARE
%' @ BN HLN4465B PA HARDWARE
™ ele HLNS016A PA HARDWARE
e HLNATS7A COMMON CIRCUIT BOARD
e HLN4T97B COMMON CIRCUIT BOARD
e e HLN4797C COMMON CIRCUIT BOARD
e s e HLNS148A COMMON CIRCUIT BOARD
e o e e & @ HLNAGEIA TRANSFORMER BRACKET
e ® & & HLNAGE4A TRANSFORMER BRACKET
& e 6. & 8¢ 0 s & & TRNEBS7B BUSS WIRE
e & & e ¢ & HLNAO40A CAP
e ® e e HLNS165A FORMED CAPACITOR
e TRNBBTEA INPUT/OUTPUT BOARD
e & @ & ele ¢le & o HUNSO08A" INTERFACE BOARD

TUSED WITH QPTIO

NS Wah2, W566, W586, WEBT. WES1 WEB2, Wes7 & W71
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e
gl @l e e
g g 5 5 (I) COBE:
&lc ool a
§ E E 2 ué & = ONE ITEM SUPPLIED
815555
3583
IR S
HEEEE
| X I X
TEM DESCRIPTION
e & HLE 1083A INTERNAL CASTING
ol HLE 10884 INTERNAL CASTING, WITH PREAMP
@ & s|e HLE 10808 VCO BUFFER
e o & @ HLE4190B VCO BUFFER BOARD
e & s & HKN4157A VCO BUFFER CABLE
Al HLE4183A MIXER
e 8 & @ HLE4193A VCO
& & 8 @ HLN4251A VCO INTERCONNECT
@ e HLNS0364 INTERNAL CASTING HARDWARE
¢ e HUN5037A INTERNAL CASTING HARDWARE, PREAMP
® e HFE4013A HARMONIC FILTER
& @ HFE4017A HARMONIC FILTER
¢ e & 8 HKN4T30A INTERCONNECT CABLE
@ e HLE4085A COMBINER SUBSTRATE
@ o 6 6 HLE4175A DIRECTIONAL COUPLER
e e HLE4345A POWER DISTRIBUTION BOARD
@ L HLE4405A POWER DISTRIBUTION BOARD
@8 e @ HLE4395A LOW-LEVEL AMPLIFIER
@ & HLE40744 ORIVER SUBSTRATE
@ L HLE4421A DRIVER SUBSTRATE
@ e HLE4079A PREDRIVER SUBSTRATE
& hd HLE4409A PREDRIVER SUBSTRATE
@ & HLEAOT0A SPUITTER SUBSTRATE
ele & & HLE 44454 PA POWER TRANSISTOR, PREAMP
@e e s HLE444TA PA POWER TRANSISTOR
e|e @ o HLIN4046 4 FEEDTHRU PLATE
e e e @& HLN42594 FRONT HARDWARE
& &8 8 HLN4455A CHASSIS HARDWARE
® e 6@ HLNA4608 ANTENNA SWITCH
& e HLN4936A LOW-LEVEL AMPLIFIER INTERFACE BOARD
& e HLNBT19A LOW-LEVEL AMPLIFIER INTERFACE BOARD
& @ @ @ HLN44E2B RF BOARD
@ e & @ HLN47608 PERSONALITY BOARD
¢ e e & HLN4760C PERSONALITY BOARD
e @ HLN5014A PA HARDWARE
® @ HLNSO174 PA HARDWARE
hd ® HLN4797C COMMON CIRCUIT BOARD
& HLNS148A COMMON CIRCUIT BOARD
¢ ¢ ele HLNAS34A TRANSFORMER BRACKET
LIRERAA TRNGB578 BUSS WIRE
e e HLNS145A STABILITY KIT
& HLNS 1654 FORMED CAPACITOR
B 6 ©. 0 HLN5S008A INTERFACE BOARD

“USED WITH OPTIONS W452, W566, W58, WEB7, WE61. WEE2, WE83, W687, & W71
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L BN HLE 1084A INTERNAL CASTING
[-BR 4 HLE 108%A INTERNAL CASTING, WITH PREAMP
e @& & @ HLE 10808 VCO BUFFER
¢ @ e @ HLE41808 VCO BUFFER BOARD
¢ @ © @ HKN4157A VCO BUFFR CABLE
& @ & @ HLE4183A MIXER
@& @ & @ HLE4184A VGO
e & & @ HLN4251A VCO INTERCONNECT
L BN ) HLNSO36A INTERNAL CASTING HARDWARE
@ @ HLNSO37A INTERNAL CASTING HARDWARE, PREAMP
@ @ HFE4013A HARMONIC FILTER
& @ HFE4O17A HARMONIC FILTER
e © & @ HKN4130A INTERCONNECT CABLE
@ @& HLE4066A COMBINER SUBSTRATE
e & & @ HLE4175A DIRECTIONAL COUPLER
L ] @ HLE4345A POWER DISTRIBUTON BOARD
L ] [ ] HLE4405A POWER DISTRIBUTION BOARD
& & & @ HLE4395A LOW-LEVEL AMPLIFIER
@ @ @ & HLE4421A DRIVER SUBSTRATE
@ & HLE4422A PREDRIVER SUBSTRATE
@ @ HLE4409A PREDRIVER SUBSTRATE
@ @ H HLE4070A SPLITTER SUBSTRATE
¢ & e o HLE4448A PA POWER TRANSISTOR
& & & @ HLE4445A PA POWER TRANSISTOR, PREAMP
@ & © @ HLN4G46A FEEDTHRU PLATE
@ @ & @ HEN4Z2594 FRONT HARDWARE
e @ © ¢ | HLN445%A CHASSIS HARDWARE
¢ & 8 @ HLN4460B ANTENNA SWITCH
@ @& HLN4G36A LOW-LEVEL AMPLIFIER INTERFACE BOARD
@ @ HUNSTI8A LOW-LEVEL AMPLIFIER INTERFACE BOARD
e & & @ HLN44628 RF BOARD
& ® @& @ HLN4TE08 PERSONALITY BOARD
@ @ j G @ HLN4T60C PERSONALITY BOARD
@ [ HUNSG15A PA HARDWARE
3 @ HLNSG18A PA HARDWARE
& & HLN4797C COMMON CIRCUIT BOARD
& @ HLNS148A COMMON CIRCLHT BOARD
@& & e 9 MENAGI4A TRANSFORMER BRACKET
e & & @ TRNESSTE BUSS WIRE
@ @ HLNS145A STABILITY KIT
& [ ] HLNS1B5A FORMED CAPACITOR
& B @ e HENSOOBA™ INTERFACE BOARD

CUSED WITH OPTIONS W542, W66, W586, W587 WEB1, WEB2 WEBT & W71
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e e HLE 10B5A INTERNAL CASTING
& © HLET090A INTERNAL CASTING, WITH PREAMP
& ® & @ HLE10808 VCO BUFFER
e e @ HLE41208 VCO BUFFER BOARD
¢ & e @ HKNGI57A VOO BUFFER CABLE
¢ e e @ HLE4185A MIXER
% % e @ HLE4195A VGO
@ e o @ HLN4R51A VCO INTERCONNECT
e s HLN4D40A INTERNAL CASTING HARDWARE
@ & HLNAS41A INTERNAL CASTING HARDWARE, PREAMP
® @ HFE4016A HARMONIC FILTER
L4 @ HFE4017A HARMONIC FILTER
e ¢ & 8 HKN4130A INTERCONNECT CABLE
e hd HLE4066A COMBINER SUBSTRATE
& & @ @ HLE4176A DIRECTIONAL COUPLER
e e HLEA345A POWER DISTRIBUTION BOARD
@ @ HLE44054 POWER DISTRIBUTION BOARD
L4 L2 4 HLE43954 LOW-LEVEL AMPLIFIER
e & HLE4074A DRIVER SUBSTRATE
& HLE4421A DRIVER SUBSTRATE
& ® 3 HLE4079A PREDRIVER SUBSTRATE
& HLE2403A PREDRIVER SUBSTRATE
@ @ HLE4070A SPLITTER SUBSTRATE
® & @& o HLE4448A PA POWER TRANSISTOR
e & o & HLE4445A PA POWER TRANSISTOR, PREAMP
v & © o HLNAD4BA FEEDTHAU PLATE
@ ® & & HLN4359A FRONT HARDWARE
e & & & HLN445SA CHASSIS HARDWARE
e & o e HLN44608 ANTENNA SWITCH
o © HLN4G36A LOW-LEVEL AMPLIFIER INTERFACE BOARD
i i HLNE119A LOW-LEVEL AMPUIFIER INTERFACE BOARD
e e 6 © HLN4462B RF BOARD
@ & @ & HLN47608 PERSONALITY BOARD
¢ @ . ¢ e HLNATB0C PEASONALITY BOARD
@ @ HLN4G30A PA HARDWARE
e e HLNSO19A PA HARDWARE
e e HLNATSTC COMMON CIRCUIT BOARD
® & HLN5 1484 COMMON CIRCUIT BOARD
e & & @ HLINASG4A TRANSFORMER BRACKET
e e & o TRNBE57E BUSS WIRE
& & & & HLN5008A INTERFACE BOARD
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SYNTOR X UHF OPTIONS CHART

Wit
W12
W20
W54
W70
W71
wa7
WS0
W101
W109
W123
Wi24
W204
W239
W269
Wa71
W415
w416
W417
W421
W425
W427
W428
W4a52
W470
W478
W492
W4383
W494
W495
W496
W543
W545
W546
W554
W562
W566
W577
W578
W580
W582
W583
W585
W586
W587
W589
W591
W599
W614
We615
W681
Wwes2
W683
Wes7
We68s
W703
W708
W711
Wg14
waz28
W45
VB7604A
VB7605A
VB7606A

Time—out timer (60 seconds)

RF preamplifier

DTMF microphone

Positive—ground cable

Omit antenna

Omit microphone

Omit speaker

Omit all accessories

22—foot negative—ground cable

Handset with hang—-up

3.5—dB-gain antenna

5-dB~gain antenna

Double System 90° S housing with trunnion extenders
Noise~cancelling microphone

Siren, high—low tone

Siren, steady tone

Multi~coded squelch 4—code operator select
Multi-~coded squelch 8—code operator select
8—frequency operator select scan

Second priority for Channel Scan
Repeater/talkaround (selected by a switch)
“AND"” opening squelch

Time-~out timer (duration variable by mode}
MDC-600 unit 1D

MDC-600 emergency footswitch

Delete coded squelch

Priority Channel Scan, 2—frequency (internally programmed by mode)
Systems 90® S single housing

Mode—select, multi-coded squelch

Scan display with pushbutton mode-select
10—foot negative—ground cable

Headset with lip microphone

Digital dial encoder, 2805 Hz

Digital dial decoder, 2805 Hz

Touch—-Code encoder

Quik—Call Il decoder, individual call
Five—tone, signle-tone

Coaxial antenna bumper mount

Coaxial antenna side mount

Voice privacy adapter

Digital dial encoder, 1500 Hz

Digital dial decoder, 1500 Hz

Touch—Code decoder, individual call

EMS accessory group with headset and footswitch
EMS accessory group with handset

Public address module

Auxiliary switch panel

Pushbutton control head, 8—-mode
Pushbutton control head, 16—mode
Pushbutton control head, 32—-mode
MDC—-600 unit ID and SEL CALL decode
MDC—600 five status

MDC-600 five status, one meassage
MDC-600 unit ID and SEL CALL encode/decode
MDC-600 emergency pushbutton

Talkback Scan

MDC—-600 add trailing 1D

Mobile Voice Storage

MDC-600 1D sent at end of transmission only
Handheld control head with internal scan
Handheld control head with operator select scan
Spare accessory group, 8—mode

Spare accessory group, 16—mode

Spare accessory group, 32-mode

MXW-0324-8



General

SYNTOR X UHF Performance Specifications

Number of Modes

Models available in 8, 16, and 32 mode configurations.

Channel Resolution

Muttiples of 5.0 kHz or 6.25 kHz.

Squelch Options

Private—Line and Digital Private-Line coded squelch are standard and available in the same radio unit. Carrier
Squelch and muiltiple coded squelch are optional.

Primary Power

+12VDC with a DC~isolated floating ground system. Radio supplied for operation with negative ground vehicles.
Optional Cable kit permits operation with positive ground vehicles.

Radio Unit Dimensions

2.65" Hx 11.5" W x 16.0" L (63.5mm x 292mm x 406mm)

Radio Unit weight

Approximately 22.5 Ib (10.2 kg). Shipping weight approximately 37.5 Ib (17 kg).

Metering

A single scale 0-50 microampere meter or Motorola portable test set can be used to measure all circuits essential
to checking and adjustments.

Maximum Battery Drain (inc. std. accessories)

Minimum RF Power Standby @  Receive at Rated Transmit @
Model (series) Frequency (MHz) Output 3.8V Audio @ 13.8V Rated Power
T74VBJ 450-470 100 W continuously 0.8A 3.3A 31A
variable to 50 W
406420 100W 0.925A 3.3A 31A
T64VBJ 470-512 78 W continuously 1.2A 3.5A 31A
variable to 39 W
T34VBJ 450-512 30 W continuously 0.9A 3.3A 14A
variable to 15 W
Transmitter
Gutput Impedance 50 ohms.

Spuious and Harmonic
Emissions

More than 85 dB below carrier (for EIA spec. RS8152B), 100W models.
More than 70 dB below carrier (for EIA spec. R5152B), 78W and 30W models.

Frequency Stabilility

+.0002% of reference frequency form —30°C to +60°C ambient (+30°C reference).

Maximum Frequency

Range 1: 14 MHz without degradation.

Separation Range 2: 20 MHz without degradation.
Range 3-5: 18 MHz without degradation.
Modulation 15F2 and 16F3, +5 kHz for 100% @ 1000 Hz.

Audio sensitivity

0.080V +3 dB of 60% maximum deviation @ 1000 Hz.

FM Hum and Noise EIA Method

Companion Receiver
Response
RS152B Response

-60 dB.
~-50 dB.

Audio Response

+1, -3 dB of 6 dB/octave pre—emphasis characteristic from 300 to 3000 Hz.

Audio Distortion

Less than 2% @ 1000 Hz, 60% maximum deviation.

FCC Designation

ABZBSFT4633, 100 W-Licensable under FCC rules Parts 22, 74, and 90 for 15F2, 16F3, and 16F3 emmision.
ABZ8GFT4666, 78 W-Licensable under FCC rules Parts 22, 74, and 90 for 15F2, 16F3, and 16F9 emmision.
ABZBOFT4687, 30 W-Licensable under FCC rules Parts 22, 74, and 90 for 15F2, 16F3, and 16F3 emmision.

Control Head
Type Rotary (standard) Pushbution (optional)
Dimensions 6.875"Wx2"Hx3.75"D 6.875"Wx2.25"Hx5.75"D

(excluding mounting bracket)

(175mm x 51mm x 95mm) (175mrm x 57mm x 146mmj)

Weight

11b (453 g) 1.51b (680 g)

Current Drain

150 mA 500 mA

Speaker

Dimensions (excluding mounting bracket)

5"%x 5" x 2.5" (127mm x 127mm x 63mm)

Weight

1.5 1b (680 g)

MXW-0321-C (1)




Receiver

SYNTOR X UHF Performance Specifications {continued)

input impedence

50 chms.

ElA Modulation Acceptance

+ 7.0 kHz minimum.

Frequency Stability

+.0002% of reference frequency from ~30°C to +60°C ambient (+30°C reference).

Maximum Freguency

Range 1: 14 MHz without degradation.

Separation Range 2: 20 MHz without degradation.
Ranges 3-5: 18 MHz without degradation.
Sensitivity With Pre—Amp Without Pre—-Amp
20 dB quieting 0.50 uv
EIA SINAD 0.35uV
Intermodulation EIA SINAD 85dB
Spurious and Image Rejection 100 dB
95 dB (Ranges 3-5)
Selectivity EIA SINAD Adjacent Channel Alternate Channel 4th Channel +400 kHz
25 kHz Ch. 85 dB 95 dB 110 dB
Audio Qutput 15 watts @ less than 3% distortion into an 8 ohm load.

FCC Designation

ABZ89FT4633, 100 W
ABZB89FT4666, 78 W
ABZ89FT4687, 30 W

Systems 905 OPTIONS

Quik—Call Il Signaling

Touch—Code Signaling

Single Tone Signaling

EMS Accessory Group

Digitat Dial Signaling

Electronic Siren and Public Address

Mobile Public Address
VPA (Speech Scrambler)
Auxiliary Switch Panel
MDC-600

MVS-20

MYW-0321-C (2)



MOTOROLA Description
Mobile Products Division

1. Introduction

The UHF SYNTOR X Radio (Figures 1 and 2) is a state circuitry that uses a synthesizer to generate its fre-
microcomputer-controlled transceiver with all-solid- quencies.

PAAND LLA
{COVERED)

§-POLE PRESELECTCR
FILTER (COVERED}

3-POLE INJECTION
FILTER (COVERED)

FIRST MIXER
{COVERED)

PERSONALITY BOARD
METERING (J2)

RF BOARD

PEREONALITY BOARD

RF BOARD METERING

(J250) \

ANTENKA
CONNECTOR

LOSE OF LOCK
INDICATOR

FRONT PLUG
CORNECTOR

TOP COVER LATCH

LOCK
GEW-1818-0
Figure 1. Top View of UHF SYNTOR X Radio
Err—— technical publication services 0001501
ights Reserved

Printed in U.S.A. 55558 North Beach Street, Fort Worth, Texas 76137 10/19/88



PERSONALITY BOARD.

. WEMORY MODULE

| TRANSMITTER
 INJECTION

METERING
B

 FRONTPLUG
_ CONNECTOR

VOO BUFFER
{COVERED}

veo
{COVERED})

LOW PAES FILTER
{0 OPTIONAL PREAMP)
{COVERED)

RECEIVER INPUT

COMMON CIRCUITS
BOARD

DIRECTIONAL
COUPLER

ANTENNA
CONNECTOR

GRW-1B18-0

Figure 2. Bottom View of UHF SYNTOR X Radio

2. Features

2.1 STANDARD FEATURES

The UHF SYNTOR X radio has the following stan-
dard features:

@

TRAKMODE microcomputer-controlled system
mode-select operation

broad-band 14-MHz Range 1, 20-MHz Range
2, and 18-MHz Ranges 3-S5 transmitter and
receiver

frequency synthesizer

Private-Line and Digital Private-Line coded
squelch

rugged construction that meets MIL-STD-810C
specifications for enduring rain, dust, salty at-
mosphere, shock, and vibration

e all-solid-state, compact, modular design that
simplifies radioc maintenance and
troubleshooting

Some of these standard features are discussed below

2.1.1 TRAKMODE Microcomputer-Controlled
Operation

Major radio set operations are controlled by an
eight-bit microcomputer that reads the user-specified
operating parameters from a memory module. These
parameters include:

s transmit and receive frequencies

e Private-Line or Digital Private-Line squelch
codes

e Channel Scan operation

e time-out timing
“AND’’ or standard squelch



Customizing is simply a matter of replacing the
memory module with one that has been programed ac-
cording to the user’s requirements. Consequently, a
SYNTOR X radio can easily be moved between fleets
with different operating parameters.

2.1.2 Mode-Select Operation

Mode-select operation is a major feature of the
TRAKMODE system. It gives the operator only one
switch to control, thus simplifying the operation of the
radio and reducing the chance of missing messages. A
“‘mode’” consists of a list of functions performed on
a channel. The mode-select options put various aux-
iliary functions under control of the control head selector
switch, thus eliminating the need for separate controls
and control heads. The mode-select feature allows the
operator to simultaneously select:

e the transmit and receive frequency or
frequencies

e Private-Line operation on some channels, Dig-
ital Private-Line or carrier squelch (CSQ) on
others; also ‘‘slaved’” multiple Private-Line or
Digital Private-Line squelch select (transmit or
receive)

e Private-Line (or Digital Private-Line) squelch
disable

e Channel Scan monitoring, including the abili-
ty to specify the channels to be scanned as well
as the priority level associated with each
scanned channel

e duration for the time-out timer
2.1.3 Alternate Memory Module

The alternate memory module (HLN1125A) is
used in SYNTOR X radios and is designed around a five-
volt programable 2k-by-eight-bit Electrically Erasable
Programable Read Only memory (EEPROM). When
installed in a SYNTOR X radio, the EEPROM is in a
read only mode and operates exactly as the fusible link
PROM memory modules (HLN1087 and 1088) do.

The EEPROM, unlike the PROM, may be repro-
gramed in excess of 10,000 times. The Motorola Port-
able Programer (or the R-1800 Reader Programer with
the RTL-5815A adapter) can reprogram part or all of
the EEPROM. Modes and options may be added or
changed any time without purchasing a new memory
module. The same module is used for 8, 16, and
32-mode radio models.

The Motorola Portable Programer operates off
a 5.3 volt Ni-Cad battery pack. It is not capable of
generating the high voltages necessary to program a
fusible-link PROM. For this reason, the Portable
Programer will read, but will not write to the fusible-
link (one-time-programable) PROM.

2.1.4 Broad-Band 14-MHz Range 1, 20-MHz Range 2,
and 18-MHz Ranges 3-5 Operation

The UHF SYNTOR X radio can transmit and re-
ceive on any combination of authorized frequencies,
multiples of 5.0 kHz or 6.25 kHz, in the following
ranges without degradation in performance:

406-420 MHz (Range 1 Radios)
450-470 MHz (Range 2 Radios)
470-488 MHz (Range 3 Radios)
482-500 MHz (Range 4 Radios)
494-512 MHz (Range 5 Radios)

The SYNTOR X radio has been designed with-
out special ‘‘dual exciter’” or “‘dual front end’’ circuits
that operate on widely separated channels. Frequencies
can be changed or added without retuning or realign-
ing the radio.

2.1.5 Frequency Synthesis

The SYNTOR X has a synthesizer that generates
all required frequencies electronically without using in-
dividual channel elements. The synthesizer’s ‘‘fast-
locking™* feature handles priority Channel Scan monitor-
ing options as well as data applications that require fast
frequency switching.

2.1.6 Improved Transmitter and Receiver Performance

The UHF SYNTOR X radio receives and trans-
mits over 14-MHz (Range 1), 20-MHz (Range 2), or
18-MHz (Ranges 3-5) bandwidths without degradation.
Its frequency stability is rated at +2 ppm, its transmit
audio distortion less than 2% . Receiver sensitivity (with-
out a preamplifier) is rated at 0.35 microvolt (EIA
SINAD) over the full 14-MHz (Range 1), 20-MHz
(Range 2), or 18-MHz (Ranges 3-5) bandwidths.

2.1.7 Private-Line and Digital Private-Line Coded
Squelch

Private-Line or Digital Private-Line coded
squelch is programed into the memory module as re-
quired. This feature allows the operators to hear only
those messages that use their individual system code,
thus reducing listening fatigue as well as the probabili-
ty of missing or misunderstanding messages.

2.1.8 Positive and Negative-Ground Systems

The UHF SYNTOR X radio is designed to oper-
ate in vehicles with positive or negative-ground sys-
tems. The only requirement is that a cable kit with the
correct polarity be used. Separate converter kits are not
required.



2.2 OPTIONAL FEATURES

The UHF SYNTOR X radio has the following op-
tional features:

¢ repeater talkaround

¢ mode-selectable Private-Line and Digital
Private-Line

mode-select Channel Scan

operator-select Channel Scan

preamplifier

programable time-out timer

programable ‘‘AND’’ opening squelch
multimode pushbutton control head

Systems 90%S options

2.2.1 Repeater Talkaround

Repeater Talkaround permits direct communi-
cation between two mobile units or between a mobile
and a portable unit. Talkaround operation is selected
with the MODE-SELECT switch, a separate pushbut-
ton, or a toggle switch.

2.2.2 Multuple Private-Line and Digital Private-Line
Coded Squelch

Coded squelch for multiple Private-Line and Dig-
ital Private-Line is programed into the memory mod-
ule and is activated by means of the MODE-SELECT
switch. Coded squelch is used for repeater access, selec-
tive call, and other purposes. This feature allows a ra-
dio unit to operate into both Private-Line and Digital
Private-Line systems. All Private-Line and Digital
Private-Line squelch codes are programed into the mem-
ory module, making both types of coded squelch as well
as carrier squelch available in the same SYNTOR X ra-
dio. Transmit codes may differ from receive codes with-
out imposing any operational restrictions. All standard
CTCSS (continuous-tone carrier-squelch systems) and
Digital Private-Line codes are available. This feature
allows a SYNTOR X radio to operate in systems having
different squelch codes—single, multiple, or mixed.
Codes can be changed with an appropriately programed
memory module that plugs into the radio.

2.2.3 Mode-Select Channel Scan Operation

The Channel Scan parameters are preprogramed
into the memory module and are activated by means
of the MODE-SELECT switch. For two-frequency in-
ternal scan with priority channel (W492), there is no
external switch to defeat the Channel Scan operation.
It is important to note that when the radio is un-
squelched, the microprocessor interprets this as chan-
nel activity and stops scanning on (a) the next channel
or {b) the priority channel (for priority scan). Be sure to

keep this in mind when making receiver sensitivity
measurements.

In the carrier-squelch Channel Scan mode, when
the scan detects a carrier on a channel, it stops on that
channel to receive the audio. In the coded-squelch Chan-
nel Scan mode, the scan still stops on a channel when
it detects a carrier on it, but it does not receive the au-
dio unless the proper PL/DPL is present.

2.2.4 Operator-Select Channel Scan

Operator-Select Channel Scan allows the oper-
ator to select manually from one to eight non-priority
channels. This is suited to operators who prefer manu-
al Channel Scan operation.

2.2.5 Preamplifier

The optional preamplifier improves the 12-dB
SINAD receiver sensitivity from 0.35 microvolt to 0.2
microvolt, with a 5-dB decrease in intermodulation pro-
tection.

2.2.6 Time-Out Timer

When the time-out timer is preprogramed into
the memory module, it makes the transmitter stop trans-
mitting either after a standard fixed period of 60 se-
conds, or after a duration ranging from a minimum of
15 seconds to a maximum of 7 minutes and 45 seconds,
in 15-second increments, according to the information
programed into the memory module. This timer option
prevents repeater or channel tie-up because of prolonged
keying of the transmitter.

2.2.7T **AND”’ Opening Squelch

When ““AND’" opening squelch is preprogramed
into the memory module, it makes the audio unmute
when both the proper signal strength (level set by the
SQUELCH control) and the proper code (Private-Line
or Digital Private-Line) are present. This squelch op-
tion has the advantages of Private-Line or Digital
Private-Line for privacy and protection against fading
signals, yet allows the operator to select the signal qual-
ity required to unmute the receiver while ‘‘on-hook.”
It can also be used to eliminate messages coming from
distant users of the same frequency and Private-Line
or Digital Private-Line code.

2.2.8 Pushbutton Control Head

The pushbutton control head is an optional sub-
stitute for the standard rotary control head. It is avail-
able in 8, 16, and 32-mode configurations. The optional
Channel Scan monitoring display (W495) allows the
radio to monitor frequencies up to the capacity of the
pushbutton control head, in groups of eight.




3. Electrical Characteristics

The basic SYNTOR X radio consists of a single-
frequency unit that operates from a negative-ground,
12-volt dc source, a rotary-mode-select control head,
a speaker, a microphone with a hangup box, a quarter-
wave unity-gain antenna, and a 17-foot negative-ground
cable kit. The basic radio also has coded squelch for
both Private-Line and Digital Private-Line coding.

3.1 CIRCUIT BLOCKS

The UHF SYNTOR X can be grouped into physi-
cal blocks: personality board, input/output (I/0) board,
memory module, common circuits board, 100-watt
power amplifier, radio frequency (RF) board, direc-
tional coupler board, and internal casting. The inter-
nal casting includes a voltage-controlled oscillator
(VCO), filter board (or optional preamplifier), mixer,
6-pole filter, 3-pole filter, and VCO buffer.

3.2 FUNCTIONAL DESCRIPTION

The SYNTOR X radio has four functional parts: the
microcomputer, the frequency synthesizer, the receiv-
er, and the transmitter. The microcomputer circuits are
on the personality board; the frequency synthesizer cir-
cuits are on the common circuits board, RF board, and
internal casting; the receiver circuits are on the per-
sonality board, common circuits board, RF board, and
internal casting; and the transmitter circuits are on the
common circuits board, directional coupler board, and
power amplifier. Each functional segment is discussed
briefly below, and again in more detail in the section
associated with the circuit in question.

3.2.1 Microcomputer

An eight-bit microcomputer controls the person-
ality board. This board has a 3.6-MHz clock crystal
with its own crystal oscillator circuitry. The microcom-
puter reads the user-specified operating parameters,
such as the transmit/receive frequencies, Private-Line
or Digital Private-Line codes, Channel Scan, time-out
timing, and squelch codes, from a preprogramed mem-
ory. The operating mode of the SYNTOR X radio is
selected by means of the MODE SELECT switch on
the control head. This switch not only determines the
transmit and receive frequencies, but also selects a
specific set of operating parameters from those prepro-
gramed into the memory module.

3.2.2 Frequency Synthesizer

The frequency synthesizer uses a phase-locked
loop (PLL) consisting of a reference oscillator, voltage-
controlled oscillator (VCO), a programable divide-

by-3-or-4 prescaler, a multiplex divider, a sample-and-
hold phase detector, a loop adaptive filter, and a VCO
buffer. For frequency generation and control, the
microcomputer reads the proper information from the
memory module and then applies it to the multiplex
divider via four data lines. This information is contained
in six four-bit words. A multiplexing sequence passes
the six words to the multiplex divider. The multiplex
divider divides the reference oscillator frequency and
generates four bits. Two of these bits (CO and C1) con-
trol a ““C’’ counter inside the divide-by-3-or-4 pres-
caler; the two other bits (S0 and S1) are used by the
sample-and-hold phase detector to control the loop adap-
tive filter. Once the mode of operation and the channel
are selected, the six four-bit words stay the same. How-
ever, any change in mode makes the microcomputer
address different memory locations in the memory mod-
ule. Consequently, the six four-bit words supply differ-
ent information to the multiplex divider via the four data
lines.

Microphone audio from the personality board is
applied to the IDC circuitry along with the PL/DPL
encode signals (if used). The IDC circuits process the
audio to ensure that the proper level of audio drive is
supplied to the frequency synthesizer. In Privaze-
Line/Digital Private-Line radios, the low-frequency
PL/DPL encode signals from the personality board are
combined with the microphone audio signal and rout-
ed to the VCO and the synthesizer reference oscillator
via the deviation and compensation circuits.

3.2.3 Receiver

Incoming RF signals go to the filter board (or
optional preamplifier) via the antenna relay. The filter
output passes through a six-pole preselector filter and
then goes to the first mixer stage. The selectivity of the
two filters prevents high-level, out-of-band signals from
degrading receiver performance. The radio does not use
receiver channel elements to generate the first mixer
injection frequency. Rather, the frequency synthesizer
output provides a high-side (Range 1) or a low-side
(Ranges 2-5) injection frequency that is applied to the
first mixer via a three-pole injection filter. The second
mixer uses the 53.9-MHz signal and a 43.2-MHz sig-
nal from an injection tripler to generate a 10.7-MHz
IF. The receiver uses two four-pole 10.7-MHz crystal
filters to attenuate signals outside the predetermined re-
ceiver bandpass range. After filtering and amplifica-
tion, the 10.7-MHz signal passes to the limiter/detector
stage.

The squelch circuit gives the microcomputer two
signals (CHANNEL ACTIVITY and SQUELCH
TAIL). In the absence of an RF carrier, both signals
are in a low state. When an RF carrier appears, both
signals switch to a high state, and this tells the

5



Table 1. Data Contained in Mode Label A (for illustration only)

Control RX Freq. TX Freq.
fode Head Mode (kHz) (kHz) RX Code TX Code Dir. Freq. TOT (Min.} Sql.
1 1 455275 455275 1A 1A — 1 AND
2 2 460100 460100 CsQ 1A — 0.25 Std
3 3 469975 469975 7A 036 — 7.75 AND
4 4 450025 450025 134.8 134.8 — Off AND
5 5 450025 450025 174 csQ — 1 Std
6 6 450025 469975 csa CssQ — Off Std
7 7 453000 453000 CsQ CsQ — Off Std
8 8 465125 465125 csQ CsQ — Off Std

Mote: Label A is supplied with each radio.

microcomputer to enable the audio stages. The faster
CHANNEL ACTIVITY line is used as a preliminary
indicator during Charnnel Scan operation, while the
SQUELCH TAIL line protects the audio signals against
fading.

3.2.4 Transmitter

The RF output generated by the frequency syn-
thesizer at the required transmit frequency is applied
to the controlled stage of the transmitter.

3.3 SYNTOR X MODES OF OPERATION

3.3.1 The mode of a SYNTOR X radio is preprogramed
to contain the following operation data:

receive frequency

receive coded squelch
transmit frequency

transmit coded squelch
time-out timer duration
squelch operation

Channel Scan operation
Channel Scan frequency list
S.P. operation

} receive channel

} transmit channel

radio control data

® & &€ @ & & © ¢ o

Each mode position on the control head has its
own receive channel, transmit channel, and radio con-
trol data information, some of which may be the same
on different modes.

3.3.2 Every UHF SYNTOR X radio has a mode

label (Table 1) that gives the data for the modes
that have been preprogramed into the radio for the user.
This label (Label A) is on the inside of the top cover
of the radio. If the radio has all the options, it has two
more labels: Label B (Table 2) for Channel Scan, and
Label C (Table 3) for any of the operator-selectable cod-
ed squelch options (W415 or W416). The labels shown
in Tables 1, 2, and 3 are illustrative examples of these.

6

Table 2. Data Contained in Mode Label B
{for illustration only)

Control Head

Mode Channel Scan Internal List P P2
1 On 7,8 1 4
2 Off — — —
3 Off — — —
4 On 4,5,7, 8 1 5
5 On 4,5 None None
6 On 1, 4,5 6 None
7 Off — e e
8 Off — — —

Note

Label B is supplied for radios equipped with one of the
Channel Scan options.

Table 3. Data Contained in Label C
(for illustration only)

Mode TX RX
1 1A 1A
2 7A C8Q
3 [92316] 7A
4 036 036
5 214.0 214.0
6 306 M1
7 M6 M6
8 142.4 142.4

Hote

Label C is supplied for radios equipped with the
operator-selectable coded squsich option.

3.3.3 The sample Label A in Table 1 shows that the

radio has eight modes and that each mode con-
tains different data. For example, Mode 1 specifies the
following:

® Receive frequency: 455275 kHz

e Transmit frequency: 455275 kHz

e Receive code: PL code 1A

e Transmit code: PL code 1A

Direct frequency: none (this is specified only
if the repeater/talkaround option is used)

Time-out timer: one minute

Opening squelch: AND



3.3.4 The one-minute time-out timer duration speci-

fied for Mode 1 is the standard time-out timer
option. However, a radio can be preprogramed with
a shorter or longer time-out timer duration. This addi-
tional option gives a range from 15 seconds to 7 minutes
and 45 seconds in 15-second increments. Consequent-
ly, a specific radio mode can be programed with a time-
out timer duration of 45 seconds.

3.3.5 Squelch operation is specified as standard or
““AND.”” When standard squelch is used, the ra-
dio unmutes upon detecting the proper coded squelch,
and mutes upon losing the proper coded squelch. Con-
sequently, for standard squelch operation, the opera-
tor need not set the SQUELCH control. When ““AND”’
squelch is used, the radio unmutes upon detecting both
the proper coded squelch and channel activity, and
mutes upon losing the proper coded squelch. The differ-
ence between the two types of squelch is summarized
in Table 4. With *“AND’’ squelch, the operator can use
the SQUELCH control on the control head to adjust
the squelch. In both cases, when the microphone is re-
moved from the hangup box to transmit, the receiver
reverts to the carrier squelch mode, thus permitting the
user to verify that the channel is clear before transmit-
ting. In this case, the SQUELCH control adjusts the
squelch level even if standard squelch is specified.

Table 4. Standard and “AND’’ Squelch Operation
Radio Mutes

Squelch Type Radio Unmutes

STANDARD Loss of detection of

proper coded squelch

Detection of proper
coded squelch

L.oss of detection of
proper coded squelch

“AND™ Detection of proper
coded squelch and

channel activity

3.3.6 Mode | of Label B (Table 2) specifies the fol-
lowing additional data for radios equipped with
a Channel Scan option:

Channel Scan: ON

Internal list: Modes 7 and §

Highest priority mode (P1): Mode 1

Second highest priority mode (P2): Mode 4

3.3.7 Where Table 2 shows channel scan off, it has

no further data. Where it shows channel scan on,
a list of non-priority channels follows. This can be fol-
lowed by a priority-one (highest priority) channel and,
possibly, by a priority-two (second highest priority)
channel. For example, in Mode 1 of Table 2, the chan-
nel scan is specified on and is followed by a non-priority
internal list of Modes 7 and 8. The highest-priority (P1)
mode 18 Mode 1 (the selected mode) and the second-
highest-priority mode is Mode 4. If the highest-priority
and the second-highest-priority modes are not speci-
fied, P1 and P2 are labeled ““NONE,’" as shown in
Mode 5. If only the highest-priority mode is specified

(as shown for Mode 6), the second-highest-priority
mode (P2) is labeled ““NONE.”

3.3.8 With Mode 1 selected, and in the absence of

channel activity, the radio receiver scans all the
modes designated in the internal list, P1, and P2 (Modes
7,8, 1, and 4). When it detects activity on a non-priority
mode (Modes 7 or 8), the radio stops scanning all the
channels and unmutes the audio on the mode with the
activity, but persists in looking for activity on the
highest-priority mode (Mode 1) and the second-highest
priority mode (Mode 4). This search is analogous to
““cutting small holes’” in the audio while the receiver
is sampling the priority modes. If activity is detected
on the second-highest-priority mode (Mode 4), this
channel takes precendence over the non-priority mode.
Once locked on the second priority channel, the receiver
keeps looking for activity on the highest-priority channel
(Mode 1); again, the search ‘‘cuts small holes’” in the
audio while the receiver is looking for activity on the
highest-priority channel. When it detects activity on the
highest-priority channel, the receiver locks on this chan-
nel and no further scanning occurs until after activity
has ceased on the highest-priority channel.

3.3.9 Code 1 of Label C (Table 3) specifies the
following additional data for radios equipped with
an operator-selectable coded squelch option:

e Transmit code: PL code 1A
e Receive code: PL code 1A

3.4 OPERATOR-SELECTABLE MULTIPLE
CODED SQUELCH

With the Sysrems 90eS operator-selectable multi-
ple coded squelch option, the transmit (TX) and receive
(R¥) codes are the ones specified in Table 3. For Mode
I, for example, the TX and RX codes are 1A, as shown
in Table 3. If this option is turned off, the TX and RX
codes are specified by Label A (Table 1).

4. Primary Power Source

The SYNTOR X radio is designed to operate from
a negative-ground, 12-volt dc source, but an optional
cable kit allows it to operate from positive-ground
sources. The radio has a built-in floating ground.

5. Physical Characteristics

5.1 The SYNTOR X electronic circuits are enclosed in

a rugged low-profile housing. One end of the hous-
ing contains the antenna connector, lockswitch, main
cable connector, and handle. The other end contains
the heatsink fins, which cool the power amplifier cir-
cuits. The various radio circuits are isolated by parti-
tions and shielding covers. The radio has an easy-



to-snap-on top cover and a bottom cover that is secured
to the radio by means of four screws. It also has a
mounting tray.

5.2 The electronic circuits of the radio are divided into

five major subassemblies that can be removed and
replaced with ease. The radio uses printed circuit boards
that can be plugged together. The TRAKMODE
microprocessor can be electronically ‘‘isolated”” by a

simple procedure. The radio uses the standard Moto-
rola centralized metering arrangement, and requires
only three field adjustments, thus further simplifying
servicing and the replacement of parts.

5.3 The SYNTOR X radio occupies 487 cubic inches
(8002 cubic centimeters) of space and weighs 22.5
lbs. (10.2 kg).
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TRANSMIT
INDICATOR

LABELS

uODE SQUELCH
CONTROL
POWER SELECT
ON-OFF SWITCH
VOLUME SWITCH/
CONTROL INDICATOR GAW-3047-0

MONITOR-OPERATE
SWITCH

1. Introduction

1.1 The SYNTOR X control head has the following
controls and indicators:

e rotary volume control

¢ two-way (up or down) power on-off switch
and indicator

¢ rotary mode-select switch (not on single-
mode control heads)

e rotary squelch control
¢ fransmit indicator light

¢ labels associated with the volume, power on-
off, mode-select, and squelch controls

© Motorola, Inc. 1986
All Rights Reserved
Printed in U.S.A.

technical publication services
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1.2 The microphone hangup box has a single two-way
(up or down) monitor-operate switch.

2. To Receive

(1) Put your finger under the control head and push
the power on-off switch up until it locks in position.
The indicator light will be visible only in low ambient
light.

(2) On multiple-mode models, select a mode.

Note
The Description Section of the service
manual contains a full description of the
SYNTOR X mode operation.

(3) (PL/DPL models) With the microphone in its hang-
up box, push the monitor-operate switch down. You
can hear only the PL/DPL-encoded signals with the
switch in this position. Push the monitor-operate switch
up; now you can hear all signals on this frequency.

W10001S02-B
5/23/85



(4) Remove the microphone from its hangup box. Now
you can hear all the on-frequency signals regardless of
the position of the monitor-operate switch.

(5) Turn the squelch control counterclockwise to the
stop.

(6) Turn the volume control clockwise.

(7) Slowly turn the squelch control clockwise until the
noise is just squelched (cannot be heard).

(8) Set the volume control for a comfortable level with
an incoming signal.

(9) To transmit, follow the steps in the next section.
(To turn off the power, push the power on-off switch
down until it locks.)

3. To Transmit

(1) If the equipment power has been turned off, turn
it on by repeating Step 1 of the “‘“To Receive”
procedure.

(2) Turn on the vehicle ignition switch, if necessary.
Keep the engine running while transmitting to avoid
draining the battery.

(3) Perform Steps 2 through 8 of the ‘“To Receive’’
procedure, if you have not already done so.

(4) Remove the microphone from its hangup box; now
you hear all the on-frequency signals. After verifying
that the channel is clear, push the microphone PTT
switch. The transmit indicator lights up.

(5) Start transmitting by first identifying yourself and
the mobile unit or station being called. (For best results,
keep the microphone at least one inch from your lips.)

(6) At the end of the transmission, release the PTT
switch and listen for a reply.

(7) When you are through transmitting and receiving,
turn the power off by pushing down the power on-off
switch. All indicators go out.

4. SYNTOR X Modes

4.1 The SYNTOR X modes are preprogramed into the

radio’s memory at the factory in accordance with
the user’s requirements. A SYNTOR X radio can be pro-
gramed with four, eight, sixteen, or thirty-two modes
(1, 2, 5, or 8 modes for 800 MHz). For example, a
mode (depending on the options used) may be pro-
gramed as follows:

Mode: 1

Receive frequency: XXXXXX
Transmit frequency: XXXXXX
Receive code: PL code 1A
Transmit code: PL code 1A
Time-out timer: one minute
Opening squelch: AND
Channel Scan: ON

Internal list: Modes 7 and 8
Highest-priority mode: Mode 1
Second-highest-priority mode: Mode 4

e & & ¢ @ & & & © & @©

4.2 For further information on the SYNTOR X
modes, refer to the Description Section in this
manual.
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1. Recommended Test Equipment for Servicing SYNTOR X Radios

General Type

Application

Recommended Model

Minimum Specifications

AC-DC VOM

DC voltage measurements, general

Motorola T1008A

Measurement range: 0-15 V dc
Sensitivity: 20,000 ohms/volt

DC Multimeter

DC voltage readings requiring a
high-input-resistance meter

Motorola S1063B

Measurement range: 0-15 V dc
input resistance: 11 megechms

AC Voltmeter

Audio voltage measurements

Motorola $1053C

Measurement range: 0-1 mV ac
Input resistance: 1 megohm

RF Voltmeter

RF voltage measurements

Motorola $1338

Measurement range: 100 uV-3 V from
1 MHz-512 MHz
inputs: 50-chm and high-impedance

Oscilloscope,
Dual-Trace

Waveform observation

Motorola R1004A

Vertical sensitivity:

5 mV-10 V/division

Horizontal time base: 0.2 usec-
0.5 sec/division

RF Wattmeter

Transmitter output power
measurement

Motorola S1350 with appropriate
element and T1013 RF dummy load

Measurement range: 0-250 watts

Frequency Meter

Transmitter frequency measurement

Model R1200 Service Monitor with
high-stability oscillator (X suffix) op-
tion. Frequency calibration recom-
mended every 6 months or less.

Measurement range: 403-512 MHz
Frequency resolution: 10 Hz

Deviation Meter

Transmitter modulation deviation
measurement

Motorocla R1200 Service Monitor
with SLNB350 Deviation Meter and
SLN6381 Audio Frequency Syn-
thesizer {audio synthesizer required
only for DPL radios)

Measurement range: 0-10 kHz
deviation
Frequency range: 403-512 MHz

RF Signal Receiver alignment and Motorola R1200 Service Monitor Frequency range: 403-512 MHz

Generator troubleshooting with attenuator Output Level: 0.1 pV-100,000uV
Must be capable of at least £ 3 kHz
deviation when modulated by 1-kHz
tone

Audio Signal Audio circuit troubleshooting Motorola 510678 Frequency range: 20 Hz-20 kHz

Generator Cutput level: 50 mvV-1 V

BLogic Probe Checking of various digital devices Motorola RTL-4014

PL Tone Tone-coded Private-Line decoder Motorola S13338 Frequency range: 10 Hz-9999 Hz

Generator* troubleshooting Output level: 0-3 V rms

BDPL Test Digital Private-Line Motorola SLN6413A

Set* * encoder-decoder troubleshooting

Radio Test Set

Meter readings at circuit metering
points for alignment and
troubleshooting

Motorola 51056 Portable Test Set
with a TEK-37 or TEK-37A Test
Set Adapter or a Motorola TEK-5
Meter Panel with a TEK-40 Cable

© Motorola, Inc. 1988
Al Rights Reserved
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MODULATION

COMPENSATION
TEST POINT (T8}
PL/DPL ENABLE
(3401-4}
OSOILLATOR , ~ it PERSONALITY
ADJUSTMENT “ : : .. BOARD METERING
{Usos) o £Lih e ‘ (2}
COMPENSATION
ADJUSTMENT
{as16}
DEVIATION
ADJUSTMENT
i )
QBW-1820:0
Figure 1. Radio Adjustment Locations (Top View)
1. Recommended Test Equipment for SYNTOR X Radio Servicing (continued)
General Type Application Recommended Model Minimum Specifications
BTuning Tool Kit Receiver and transmitter alignment  Motorola HLN4262A
80C Power DC power for shop service Motorola R1011AA 1-20 V de
Supply 0-40 A
*Hequired for tone-coded Private-Line models only
* *Required for Digital Private-Line models only
Note
All the test equipment listed above except that marked with B can be replaced with the Motorola R2001
System Analyzer.
Caution
in positive-ground systems, the case of the TEK-5 Meter Panel and Portions of the $10568 Portable Test
Set are hot with respect to the vehicle chassis. Take necessary precautions to prevent the test equipment
from touching the vehicle chassis.
2. Radio Alignment and Adjustments ¢ oscillator frequency
e deviation
2.1 INTRODUCTION .
& compensati(}n
2.1.1 The following five items can be adjusted on the ¢ transmitter output
UHF SYNTOR X radio: ® transmitter power amplifier current limit



2.1.2 The oscillator frequency, deviation, modulation

compensation, and transmitter power can be ad-
justed through directly accessible holes on the RF board,
as shown in Figure 1.

2.1.3 The transmitter power amplifier current limit can

be adjusted after the bottom cover has been re-
moved and the holes on the common circuits board ex-
posed. (See Figure 2.)

Important
Readjustment of the SYNTOR X receiver is
NOT recommended, since the receiver is
preadjusted at the factory to have a wide
passband for all frequencies between the fol-
lowing values:
406-420 MHz (Range 1 Radios)
450-470 MHz (Range 2 Radios)
470-488 MHz (Range 3 Radios)
482-500 MHz (Range 4 Radios)
494-512 MHz (Range 5 Radios)

CURRENT
LIMIT ADJ
(R817)

Note
See the list of recommended test equipment
in this section of the manual.

2.2 OSCILLATOR FREQUENCY

Note
The oscillator frequency should be adjusted
before the deviation is checked or set.

(1) Set the mode selector switch to Mode 1.

(2) Using the portable test set, key the transmitter
without modulation. On tone and Digital Private-Line
radios, disable the encoder output by shorting the
PL/DPL ENABLE line (J401-4) to ground. J401-4 is
on the personality board.

(3) Adjust the reference oscillator (U608) warp con-
trol (Figure 1) until the proper indication shows on the
frequency meter.

Figure 2. Radio Adjustment Locations (Botiom View)



(4) Set the mode selector switch (for multiple-mode
units only) to all the remaining positions and check the
transmitter frequencies. (No further oscillator frequency
adjustments are required.)

2.3 DEVIATION

Note
While setting deviation, be sure to check
deviation on all transmit channels. This en-
sures that the radio will not over-deviate.

(1A) (For PL or DPL radios only) Determine the PL
or DPL customer transmit frequency that is closest to,
and less than, one of the radio’s target frequencies listed
in Table 1. Using the deviation adjustment potentiom-
eter RS17, set the deviation to +4.8 KHz on the chos-
en transmit frequency.

Iable 1. Target Frequencies for Deviation Adjustments

Target Frequency (MHz)
Range First Second
i 412.8 420
2 459.6 470
3 478.7 488
4 480.7 500
5 502.7 512

(1B) (For radios without PL or DPL) Determine the
customer transmit frequency that is closest to, and less
than, one of the radio’s target frequencies listed in Ta-
ble 1. Using the deviation adjustment potentiometer
R517, set the deviation to +4.8 kHz on the chosen
transmit frequency.

(2) Check the deviation on all transmit frequencies to
ensure that it does not exceed 5 kHz on any of them.

2.4 COMPENSATION

Note

The compensation adjustment potentiome-
ter (R516) is set at the factory and does not
normally require readjustment. Neverthe-
less, you should use this compensation ad-
justment procedure whenever any of the
following conditions occur: (a) if DPL trans-
mit (encode) performance is poor, (b) if the
VCO reference oscillator or common circuits
board is replaced, (c) if the compensation
potentiometer is replaced or inadvertently ad-
justed. This procedure balances the transmit
audio signal fed to the VCO and reference
oscillator, thus insuring good DPL waveform
fidelity and flat modulation response.

(1A) (For PL or DPL radios only) Turn the deviation
potentiometer (Figure 1) one-half turn clockwise.

(1B) (For radios without PL or DPL) Set the compen-
sation potentiometer to its midpoint. Go to Step 5B.

(2) (For PL or DPL radios only) Set the mode selec-
tor switch to the PL/DPL customer transmit frequency

4

that is closest to the radio’s first target frequency list-
ed in Table 1.

(3) (For PL or DPL radios only) Connect the center
lead of the shielded cable of an ac voltmeter to the
modulation compensation test point (Figure 1) and con-
nect the shield to the radio ground (A ). Set the volt-
meter to the 1-mV range.

(4) (For PL or DPL radios only) Modulate the PL or
DPL and adjust the compensation potentiometer until
a null indication is obtained on the voltmeter. Cover
the hole with tape to prevent accidental adjustment of
this control.

(5A) (For PL or DPL radios only) Carry out Step 1A
of Section 2.3, above.

(5B) (For radios without PL or DPL) Carry out Step
1B of Section 2.3, above.

2.5 TRANSMITTER POWER

Note

Use of coaxial cable adapters for intercon-
nectors of different cables is not recommend-
ed. Different-sized cables may increase the
output VSWR and cause protection circuitry
to reduce output power. Use only cables that
connect directly to the test equipment. Refer
to the Transmitter Section of this manual for
information about the operation of the
VSWR protection circuitry.

Note
See the list of recommended test equipment
in this section of the manual. Use only the
recommended equipment for making these
adjustments to avoid erroneous results.

Note
All the transmitter adjustments described in
the following procedure can be performed
from the bottom of the radio, through the
holes in the common circuits board. (See
Figures 1 and 2.)

Note
For variable power-set, the level must be be-
tween ¥ and full-rated power. For exam-
ple, set a 100W radio to any power level
between 50 and 100 Watts.

(1) Terminate the radio with a wattmeter and a 50-ohm
foad.

(2) Adjust the dc power supply voltage to 16.1 volts
for 100W and 78W models; 16.3 volts for 30W models.

(3) Rotate potentiometers R908 and R917 fully clock-
wise (see Figure 2). For 30W radios, preset R908 ful-
ly counterclockwise and R917 clockwise.




(4) Select the channel closest to the radio’s first target
frequency listed in Table 2. Key the transmitter and ad-
just R908 to obtain a nominal power of 110W for 100W
radios, 86W for 78W radios, or 33W for 30W radios.
For variable power-set, adjust R908 until the power is
10% over the desired power-set level (e.g. 55W for a
50W radios).

Table 2. Target Frequencies for Transmitter Power

Adjustment

Fuli-Rated Target Frequency (MHz)

Range Power (W) First Second
1 100 420 406
2 100 460 450
30 470 450
3 78 488 470
30 488 470
4 78 500 482
30 500 482
5 78 512 494
30 512 494

(5) Select a channel close to the radio’s second target
frequency listed in Table 2. Key the transmitter and ro-
tate R917 until the power drops slightly. Do not let the
power drop below 105 W for 100 W radios, 82 W for
78 W radios, or 32 W for 30 W radios. For variable
power-set, do not let the power drop by more than 5%
when R917 is adjusted (e.g. 53W for a 50W radio).

(6) Adjust the dc power supply to 13.4 volts for 100W
and 78W models; 13.6 volts for 30W models.

(7) Select the channel closest to the radio’s first target
frequency listed in Table 2. Key the transmitter and ad-
just R908 for an output power indication of 105 W for
100 W radios, 82 W for 78 W radios, or 32 W for 30
W radios. Check the power output on all the channels
and readjust R908 until all channels indicate a power
output not less than 105 W for 100 W radios, 82 W
for 78 W radios, or 32 W for 30 W radios. For varia-
ble power-set, adjust R908 to 5% over the desired set
level (e.g. 53W for a 50W radio). Check power on all
channels and readjust R908, if necessary, to 5% over
the desired set level.

3. Radio Disassembly
3.1 GENERAL

3.1.1 You can reach the solder side of the RF board,

personality board, and the power amplifier deck
from the top of the radio after removing the top cover.
Remove the top cover by turning the key to release the
front handle and then pushing the button under the han-
dle. Now the top cover pops up, allowing access to the
boards. This procedure allows you to reach the meter-
ing sockets of the RF board (J250) and of the perso-
nality board (J2) without removing the radio from its
mounting tray. For access to the PA deck, lift the PA
shield out by its handle.

3.1.2 To remove the radio from the vehicle, first

release the handle, as described above. Now slide
the radio forward (about an inch) and lift it out. Dis-
connect the cables to remove the radio from the trunk.

3.1.3 You can reach the rest of the radio by removing

the four screws that secure the skid plate to the
bottom of the radio. This gives you access to the meter-
ing socket of the common circuits board (J952). The
common circuits board is hinged so that turning it on
its hinge gives you access to its component side as well
as to the component side of the RF board. (See Figures
1 and 2 in the Description Section of this manual.) To
turn the common circuits board on its hinge, remove
two screws on the board as well as one additional screw
on the regulator heat sink.

Warning
When operating the radio with the regula-
tor heat sink screw removed, avoid the ex-
posed hot flange.

Note

All serviceable mounting screws are posi-
drive heads that can be serviced with stan-
dard Phillips screwdrivers. To improve
driver engagement, use posidrive tools
(available through National Parts, Motoro-
la part numbers 66-80344A57 and
66-80344A58).

Note
Mounting screws for the common circuits
board, personality board, and RF board can
be easily identified by the black plastic cap-
tivators that fasten them to the board.

3.2 COMMON CIRCUITS BOARD

To turn the commeon circuits board on its hinges,
remove three screws. To remove the board from the
radio, remove the two hinge screws also and unplug
the ribbon cable between the common circuits board
and the personality board, and the wires between the
common circuits board and the PA deck. When put-
ting the common circuits board back into the radio, pass
both the cable and the wires between the two board
hinges.

3.3 PERSONALITY BOARD

To remove the personality board from the radio:
(a) remove the seven screws that secure the board to
the radio, (b) disconnect the cable from the front plug,
(¢) disconnect the ribbon cable from the common cir-
cuits board, (d) remove any connectors to the interface
board (if used), and (e) pull the board away from the
radio to disconnect the connectors to the RF board.



When putting the board back into the radio, insure that
the front plug gasket is properly seated. (Silicone com-
pound, Motorola part number 1100834678 can be help-
ful in this process.)

Important
The reinstallation of the RF board requires
careful alignment between the board guide
posts and the internal casting. Match the
board spring connectors carefully with those
of the internal casting.

3.4 RF BOARD

To remove the RF board: (a) remove the person-
ality board, as explained above, (b) remove the six
retention screws, (¢) disconnect a coaxial cable between
the RF board and the internal casting, and (d) discon-
nect the wires near the antenna switch. To reach some
segments of the solder side of the RF board, you must
remove shields screwed to the board. Remove the two
large cans on the component side of the board by sim-
ply pulling them off the board; other cans must be un-
soldered to be removed.

3.5 INTERNAL CASTING
3.5.1 General

To remove the internal casting from the radio:

(1) Remove four cover mounting screws from the bot-
tom of the radio.

(2) Remove three screws to allow the common circuits
board to hinge.

(3) Remove four casting mounting screws.

(4) Remove two screws from the RF board (from the
top side of the radio).

(5) Disconnect the coaxial cable between the internal
casting and the PA deck.

(6) Disconnect a set of RF board wires located near
the antenna switch.

(7y Disconnect the coaxial cable from the RF board.
(8) Disconnect the coaxial cable from the antenna relay.

During the reassembly operation, be careful to
make the proper connections between the various con-
nectors and to replace all the screws.

3.5.2 First Mixer

To remove the first mixer: (a) remove the two
screws that secure the first mixer cover and gasket to
the internal casting, (b) carefully unsolder the two tap
leads from the first mixer to the filters, (¢) remove the
solder between the feedthrough and the circuit board,
(d) unsolder the ground straps from the mixer circuit

6

board to the internal casting wall, and (e) remove the
two screws that hold the circuit board to the internal
casting. Now the first mixer board can be removed.

Caution
Do not use excessive heat. If you do, the tap
leads will come off the filter.

3.5.3 Low-Pass Filter Board
(or Optional Preamplifier)

Once you have removed the cover and gasket
over the low-pass filter board (or preamplifier), you
can remove the low-pass filter board (or preamplifier)
as follows:

(1) Carefully, and without using too much heat, un-
solder and remove the wires between the printed cir-
cuit board and the phono connector.

(2) Carefully, and without using too much heat, un-
solder and remove the coaxial cable connected to the
six-pole filter.

(3) If a preamplifier is used, carefully unsolder the feed-
through leads connected to the preamplifier board.

(4) Unscrew and remove the two retaining screws of
the board.

(5) Remove the low-pass filter board (or preamplifier).
3.5.4 VCO Assembly
To remove the VCO assembly:

(1) Remove the four screws that secure the VCO as-
sembly cover.

(2) Disconnect the coaxial cable and two wires from
the substrate.

(3) Remove the screw from the center of the VCO car-
rier PC board.

(4) Remove the VCO assembly by lifting and discon-
necting it from the 7-pin connector.

Note
If the VCO assembly is replaced with a new
one, readjust the compensation level as ex-
plained in Section 2.4, above.

3.5.5 VCO Buffer Replacement

To remove the VCO buffer, you first remove the
internal casting from the radio (see Section 3.5.1). Then
unsolder the TX output cable from the internal cast-
ing, and remove the coax that goes from the VCO to
the VCO buffer. Unsolder the two wires underneath
the buffer plate, and remove the two mounting screws.
Now remove the buffer from the casting by using the
lifting handle of the carrier bracket.

After you install the new buffer, be sure to sol-
der the TX output coax and the buffer input coax to
the casting wall to insure proper operation.



3.6 REPLACEMENT OF TRANSISTOR
MODULE

Note
Transistors are replaced as part of a mod-
ule assembly. There are six module assem-
blies in each power amplifier: low-level
amplifier (control stage), predriver, driver,
and three finals.

3.6.1 To remove the low-level amplifier (control

stage), unsolder the input coax, output strap, and
bias pin. Using C805 as a handle, carefully pull up on
the module until Q802 is released from its heat sink
clip. Before installing a new module, apply a light coat-
ing of Wakefield compound to Q802. Be careful when
installing the new module to avoid breaking the sub-
strate, When Q8072 is aligned with the heat sink clip,
apply pressure to Q802 only until the module is firmly
seated.

3.6.2 To remove any of the other modules, unsolder

the tabs from the ceramic substrates (eight tabs
on the predriver and driver modules and six on each
of the final stage modules). Remove transistor mount-
ing screws and extract the module. Before installing
the new module, apply a thin coating of Wakefield com-
pound to the mounting surface. Be sure that the mod-
ule output (as indicated by the beveled corner) is facing
in the proper direction.

Caution
The transistor mounting screws must be
tightened before the transistor tabs are sol-
dered to the circuit board. Do not tighten to
more than six to seven inch-pounds, or dam-
age to the transistor may result.

Solder the module tabs to the substrate so that
the connection covers the entire surface of the tab.

3.7 REMOVAL OF RF POWER AMPLIFIER
AND A+ DISTRIBUTION BOARD

3.7.1 Unless you must gain access to the A+ dis-
tribution board, there should be no need to re-
move the power amplifier assembly. To gain this access:

(1) Unsolder the bias pin connections (seven) from the
substrates.

(2) Unsolder the input and output coaxial cables.

(3) Remove the ten transistor mounting SCrews.

(4) Remove the five hex-head screws holding the plastic
carrier.

(5) Remove the amplifier. (Take the special precau-
tions given in Section 3.1.1).

If it is necessary to remove the A + distribution
board, unsolder the seven feedthrough capacitor con-
nections and remove the three mounting screws,

3.7.2 To replace the boards, reverse the removal

procedure. When replacing the power amplifier
assembly, give the low-level amplifier the special han-
dling described in Section 3.1.1. Apply a thin coating
of Wakefield compound to the transistor mounting sur-
faces. Start the transistor mounting screws to insure
proper alignment, then insert and tighten the hex-head
screws in the plastic carrier. Tighten the transistor
mounting screws.

3.8 FRONT LATCH

To remove the front latch key mechanism, insert
the key into the lock, turn the key about 45 degrees
clockwise, and insert the special removal tool (Motorola
part number 66-84909B01) with the point directed away
from the lock. Twist the tool 180 degrees clockwise.
This releases the key mechanism, which you can then
remove. Removal of the black plastic part requires the
removal of a single screw.

3.9 DIRECTIONAL COUPLER

To remove the directional coupler, remove the top
cover and unsolder the two coaxial cables. Remove the
mounting screws. Swing up the common circuits board,
unplug the connector, and lift the carrier from the radio.

3.10 ANTENNA RELAY

Remove the directional coupler cover and un-
solder the coaxial cable to the antenna relay. You can
now remove the antenna relay by disconnecting the dc
connector from the RF board and unplugging the coaxial
cable from the internal casting. The antenna relay is
secured by means of a nut located outside the radio chas-
sis. Remove this nut with a spanner nut removal tool
(Motorola part number RSX4028A).

4. Troubleshooting the General System

Table 3 is a guide to troubleshooting the general sys-
tem. It is divided into three sections: symptoms of mal-
function, possible cause of failure, and the chart or
diagram to be used to clear the fault.
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Figure 3. Transmit Signal Path

5. Antenna Switch Test Procedure
5.1 INTRODUCTION

When the radio is in the receive mode, the anten-
na switch connects the antenna to the receiver via the
receiver reed, coaxial cable, and phono plug; in the
transmit mode, it connects the antenna to the transmit-
ter via the transmitter reed, coaxial cable, directional
coupler, and harmonic filter. (See Figure 3.)

5.2 TEST EQUIPMENT

A regular analog VOM is required for checking
continuity paths or short circuits. Refer to the list of
recommended test equipment at the beginning of this
section.

5.3 PROCEDURE

This procedure consists of a receive signal path test
and a transmit signal path test. Before conducting ei-
ther, disconnect the coaxial cable from the LLA deck
input. This allows the antenna switch to change from
one condition to the other (from receive to transmit or
vice versa) without causing the PA to generate power
output.

5.3.1 Receive Signal Path Test
(1) Disconnect the receive cable plug from the inter-

nal casting socket. Use an ohmmeter to verify continuity
between the center pin of the plug and the center pin

of the antenna connector. Verify no continuity between
the center pin of the plug and the plug shield (or radio
chassis}.

(2) Key up the radio and verify that 9.4 dc volts are
present at the antenna switch coil. Under this condi-
tion, the receive reed opens. Verify no continuity be-
tween the center pin of the antenna switch and that of
the receive cable plug.

5.3.2 Transmit Signal Path Test

(1) Verify that the coaxial cable is still disconnected
from the PA deck input.

(2) Key up the transmitter and verify continuity between
the center conductor of the coaxial cable and the cen-
ter pin of the antenna switch. If there is continuity, check
other points along the transmit path to locate any pos-
sible open circuits (Figure 3). If there is no continuity,
replace the antenna switch.

(3) Verify that the resistance of the transmitter path to
the radio chassis is 50 kilohms or more.

Important
Field servicing of the antenna switch assem-
bly is NOT recommended. Replace the en-
tire unit if it is defective.




Table 3. General System Troubleshooting Guide

Symptom

Possible Source of Trouble

Chart or Diagram to be Referred to

No Receive Audio

Red or green lead fuse

None (Check the fuses.)

Audio PA

Voltages and waveforms on audio schematic

Audio enable switch

Squelch troubleshooting chart

Squelch

Squelch troubleshooting chart

Regulator

Regulator troubleshooting guide

Synthesizer (not locking)

Synthesizer troubleshooting chart

Microcomputer

Microcomputer troubleshooting chart

Quad detector

Receiver section schematic

Audio PA Audio schematic for voltages and waveforms
Distorted Receiver Audio Quad detector Receiver section schematic

IF Receiver section schematic

Audio PA Audio schematic

Low Audio Power

Red lead fuse

None (Check fuse.)

Quad detsctor

Receiver section schematic

IF

Receiver section schematic

Failure to Squeich

Squeich

Squelch troubleshooting chart

Microcomputer

Microcomputer troubleshooting chart

Audio enable switch

Squelch troubleshooting chart

Failure to Unsqusich

Refer to No Recsive Audio Symptom Above

improper Squelch IF Receiver section schematic
Sensitivity Quad detector (low recovery) Receiver section schematic
Squelch Squelch troubleshooting chart
O board O board schematic
Absence of PL/DPL Encode Microcomputer Microcomputer troubleshooting chart
iDC IDC portion of synthesizer troubleshooting chart
Absence of PL/DPL Decode 1O board 11O board schematic
Absence of Regulated Short on printed circult board —
9.6VorsoVv Regulator Regulator troubleshooting guide

Absence of RF
Power Output

PA enable switch

Microcomputer schematic

Keyed 9.4 switch

Microcomputer schematic

Synthesizer {out of lock}

Synthesizer troubleshooting chart

Red or orange lead fuse

None (Check fuses.}

Power control

Microcomputer schematic (PTT isolation circuit)

PA

PA troubleshooting chart

Absence of Power Control

Power control

Power control troubleshooting chart

Power Control

Power control troubleshooting chart

Low RF Power Output PA PA troubleshooting chart
Antenna relay Antenna relay test procedure
Absence of Transmitter i IDC portion of synthesizer troubleshooting chart

Modulation

Power control

IDC portion of synthesizer troubleshooting chart

Distorted Transmitter
Modulation

Misadjusted compensation

Compensation adjustment procedure (in radio
alignment and adjustment}

IDC (PL/DPL distortion only}

IDC portion of synthesizer troubleshooting chart

WG board

11O board schematic

Reference oscillator

IDC portion of synthesizer troubleshooting chart

vCO IDC portion of synthesizer troubleshooting chart
. iDC
improper Microphone
YCO IDC portion of synthesizer troubleshooting chart

Sensitivity

Reference oscillator

Transmitter Frequency Shift
with High-Level Modulation

iDc

1DC portion of synthesizer troubleshooting chart

Failure of Synthesizer
to Lock

Synthesizer

Synthesizer troubleshooting chart

Microcomputer

Microcomputer froubleshooting chart

Memory module

Programing section of synthesizer
troubleshooting chart




Table 3. General System Troubleshooting Guide (Continued)

Symptom Possible Source of Trouble

Chart or Diagram to be Referred to

Reference Fraquency
(6.25 kHz) in Speaker or
on Transmitted Audio

Adaptive filter

Synthesizer troubleshooting procedure

Synthesizer

Synthesizer Locking on Microcomputer

Wrong Frequency Memory module

Synthesizer troubleshooting chart

Adjustment of reference oscillator

Long Synthesizer Lock Time Synthesizer

Synthesizer troubleshooting chart

VCO

High IF

Low IF

Quad detector

Receiver troubleshooting chart and

Poor Receive Sensitivity Preamplifier

receiver section schematic

First mixer

Second mixer

Antenna relay

Antenna relay test procedure

Alternator Whine Short, chassis to A~

None (Disconnect control cable and check for a
short between chassis and A~ )

Excessive whine in vehicle

Manual 68PB1116A74

6. Installation Power Set Procedure
6.1 AUDIT POWER OUTPUT

Afier completion of the radio installation, you must
audit the power output of your radio. Each radio in-
stallation may affect the transmitter’s power output due
to variations in antenna loading. The factory sets each
radio to its specific power output using a calibrated
50-ohm load. Your antenna might not present the same
load impedance to the radio transmitter causing changes
to system performance.

6.2 VERIFY POWER OUTPUT

Verify your system has the correct antenna for the
frequency range of your radio.

Note
SYNTOR X radios operate over a greater por-
tion of the spectrum than most antennas are
resonant. Motorola offers a wideband anten-
na for each band of SYNTOR X model ra-
dios. Contact the nearest Motorola center for
assistance.

Perform the following steps to verify the power
output of your radio.
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(1) Connect a 50-chm power meter in series with the
coax leading to the antenna.

(2) Measure the VSWR of the radio system for each
channel.

(3) Verify that the power output on the transmit fre-
quency that has the lowest VSWR is at least the output
listed in the performance specifications.

Note
Do not make adjustments to the power out-
put if the measured VSWR is greater than
1.5:1. Check your antenna for proper instal-
lation and ensure it is designed for your oper-
ating frequency.

(4) If measured power output, using a 50-ohm load,
is within 5% of the recommended power, make NO
adjustments to the radio.

(5) If measured power output, using an antenna, is with-
in 10% of the recommended power, make NO adjust-
ments to the radio.

Should the measured power output differ from ex-
pected levels outlined above, see the Power Set Proce-
dures in this manual. Reset the power output to the
specified level for your radio model.




parts list
SYNTOR X UHF Mechanical Parts
AEFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
1 15-84776M09 internal casting housin
14-80212B01 expansion nut, 4 used
3 03-80157J01 tapping screw {4.2x1.4
4 32-82796H01 wire mesh gasket
5 HLE4192B VCO substrate
6 15-84817M01 VCO cover
7 HLE1080A VCO butfer substrate
8 15-84851M01 bufter cover
9 15-84852M01 mixer cover
10 32-80042D01 mixer gasket
11 HLE4182A mixer circuit board
| 12 HLE4187A preamplifier circuit boa
N or HLE4467A receive filter circuit bo
| H 13 15-84853M01 preamplifierreceive fiig
| ; 14 03-10943M14 tapping screw {3.5x0.
™ 20 : 15 03-80132J02 tapping screw {3.50;
| ! 16 15-80209B01 preselector cover (6-a
| ! 17 32-80043D01 preamplifier/receive filf
| : 18 15-80210B02 injection filter cover
| : 19 — not used
i ! 20 HLN4251A VCO interconnect
| i 21 — not used
| | 22 HLN47608 persenality circuit boa
| | 23 01-80749782 input/output circuit bo:
! i 24 42-83503MO01 retainer, 16 used
i ! 25 03-10943M15 tapping screw (3.5x0.
! : 26 03-10943M18 tapping screw (3.5x0.
i i 27 03-80132J01 tapping screw (3.5x0.
| ' 28 HLN4580A EEPROM board
| ' 29A 15-83494M01 left haif PROM housiry
I ! 288 15-83819M02 right half PROM housi
| X 29C 54-84392M01 direction label
| . 30 26-84835M03 regulator heatsink
: 31 HLN4797C common circuits circu
| . 104 127 28 124 32 55--83493M01 hinge, 2 used
| H 33 26-84898M01 circuit board shield, 2
| | 34A HLNA4462B RF circuit board {sold
H 34B HLN4462B RF circuit board {com,
| : i 127 104 35 05-84220801 grommet, 11 used
| ' : 36 03-80136F01 tapping screw, 11 use
| ' ! 37 26-84862M01 adaptive filter shield {
| : ' 38 26-83586MO1 lower IF shield {sclde
| i ! 39 26-80207D02 divider/phase—detectol
| ' ; 40 26-83587M01 quadrature detector s
| 1 ’ 41 26-83594M01 can shield (componen
| ! 42 26~84978MO1 adaptive filter shieid {
| o 43 26-83593M01 divider/phase~-tector sl
i T ! (component side)
L - H 44 26-83597M01 prescaler shield {com
: 45 26-83595M01 quadrature detector sl
' 46 26-80055K01 lower IF shield {comp
! 47 26-83814M0t fence shield (compon
136 i E i 48 09-84231B02 male phono connecto
! ] i 49 28-84324M01 2-contact male conne
144 I | : 50 28-84324M02 3-contact male conne
—T 51 46-83948MO1 guide post, 2 used
: 52 42-83891L01 mixer clip, 4 used
-1 53 55-84300802 handle, 2 used
[ 54 42-82160N02 speed clip, 10 used
' 55 HLN4248B PA wiring bus
! H 56 41-80206F01 top cover spring
ey 57 75-80195GO1 rubber tray pad, 2 use
, 58 07-80173802 guiderail, 2 used
H 59 07-80208G03 mounting frame
i —“*’ 60 32-80255D01 bottorn cover gasket
N 61 3280256001 top cover gasket
L 62 HLE4175A directional coupler sul
= 53 01-B0244H02 PA cover shield
2 64 HLN4046A feedthru plate {PA)
6567 — not used
e . 68 03-10943M16 tapping screw {3.5x0.
~ e —///// L r 69-73 — not used
[RENN r”/:/ - LTy 74 42-80201801 bus wire clip
, SNy - P ! 75 — not used
1 - '/ ro , 76 32-80211F01 harmanic filter gasket
i l/ HERNN I 1 77 15--84827M01 harmonic filter cover
| I ~. 1 12 b 78 HFE4013A harmonic filter
L : o @ 79 84-80138A01 power distribution boa
N N 80 0180724782 directional coupler co
81 29-83897M01 wire receptacle termin
82 5580242001 handle
83 07-80152B01 handle pivot bracket,
84 22-83491M01 spring pin
85 02-B00DBADT spanner nut
86 0400014522 lockwasher
87 32-80080A02 ring gasket
88 HLN4460B antenna switch
89 38-80154B01 cover release bution
30 4180155801 cover release spring
91 42-80156B01 retainer ring
92 55-80157B02 cover release catch
93 75~00838926 rubber bumper, 2 usel
94 03-10908A46 machine screw {5.0x0
95 55-84101801 lock with key
96 1580159801 tock housing
97 55-80161B01 iock catch
98 41-80160B01 lock spring
99 15-80174B01 bottom cover
100 15--84763M02 radio housing
: 101 2682365002 male phone connect
: GOW-0327.L 102 04-80149A01 captive washer, 4 use




parts list - RADIO EXPLODED VIEW AND
SYNTOR X UHF Mechanical Parts MXW-0328-E MECHANICAL PARTS LIST

REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
1 15-84776M0S internal casting housing
2 14-80212B01 expansion nut, 4 used
3 03-80157J01 tapping screw (4.2x1.41x19mm), 4 used
g aﬁgﬁzﬁ;m vg%‘zg;*s‘tggzke’ SYNTOR X UHF Mechanical Parts MXW-0328-E (2)
6 15-84817M01 VCO cover REFERENCE MOTOROLA
’ HLE 1080A VCO bufer subsivate SYMBOL PART NO. DESCRIPTION
15-84851M01 uffer cover
9 15-84852M01 mixer cover 103 15-84075N02 top cover
10 32-80042D01 mixer gasket 104 03-10911A11 machine screw (3.0x0.5x10mm), 15 used
11 HLE4182A mixer circuit board 182 03-10943M10 tappingdscrew (3.0x0.5x8mm}
12 HLE4187A reamplifier circuit board ! not use
or HLE4467A Fecaive. flter circuit board 107 4280137402 PA mounting frame
13 15-84853M01 preamplifier/receive fiter cover 108 HLN4466A LLA interface board
14 03-10943M14 tapping screw (3.5x0.6x6mm), 16 used 109 42~84367M01 wire hold-down clip, 2 used
15 03-80132J02 tapping screw (3.5x0.6x25mm), 4 used 110113 - not used
16 15-80209B01 preselector cover (6-cell) 114 0180029105 37~-contact male front connector assembly
17 32-80043001 preamplifier/receive filter gasket 15 28-82647K02 10-contact male connector, 2 used
18 15-80210B02 injection filter cover 116 28-83603M01 20—contact male connector
19 - not used 117 08-84207B01 7-contact metering socket, 4 used
20 HLN4251A VCO interconnect 118 09-83445L09 10-contact female connector
21 L not used 119 30-~83602M01 20-conductor cable (includes P401)
20 HLN47608 personality circuit board 120 28-80052D01 10—contact right-angle connector
23 01-80749T82 inputoutput circuit board 121 28-82662L03 22—contact male connector
24 42-83503M01 retainer, 16 used :gg 09-83729M01 7—coma(§;l female socket
2 03-10943M1 ing screw (3.5x0.6x . - not use:
22 03_183 43M1§ i?gﬁ;?g i 8,2%232’%24 used 124 24-83820M02 transistor insulator, 5 used
27 03-80132J01 tapping screw (3.5x0.6x28mm) 125 26-83498M01 audio PA heatsink
28 HLN4580A EEPROM board 126 15-84301K01 3-position connector housing
29A 15-83494MO1 feft half PROM housing 127 04-84180C01 shoulder washer, 5 used
208 15-83819M02 right half PROM housing 128A 15-84301K16 2-position connector housing
29C 54-843092M01 direction fabel 1288 39-82717M01 contact receptacle, 2 used
30 26-84835M03 regulator heatsink 129 55-84300804 long handle
31 HLN4797C common circuits circuit board 130 55-84300803 short handle
32 55-83493M01 hinge, 2 used 131133 - not used
33 26-84898M01 circuit board shield, 2 used 134 14-84690M01 insulator
34A HLN44628 RF circuit board (solder side) 195 14-84692M02 insulator
34B HLN44628 RF circuit board (component side) 136 03-10843R22 Screw
35 05-84220B01 grommet, 11 used 197 - not used v :
36 03-80136F01 tapping screw, 11 used 138 46-83821M01 memory module alignment pin
37 26-84862M01 adaptive filter shield (solder side) 139 04-00007652 lockwasher, 2 used
a8 26-83586M01 lower IF shield (solder side) 140 64-80191H03 transformer bracket
39 2680207002 divider/phase~detector shield (solder side) 141 - not used
40 26-83587M01 quadrature detector shield (soider side) 142 03-10908A26 machine screw (3.5x0.6x6mm). 5 used
41 26-83504MD1 can shield (component side), 5 used 143 03-10943R22 TT flat-head screw (4.7x17x10.0)
42 26-84978M01 adaptive filter shield (component side) 144 55-80244C02 latch handie
43 26-83593M01 divider/phase—tector shieid 145 14-80175M02 insulator shield (3 used)
(component side) N
44 26-83597M01 prescaler shield (component side) non-referenced items
45 26-83595M01 quadrature detector shield A
46 26-80055K01 tower IF shield (component side) 54-84342M01 floating ground label
47 26-83814M01 fence shield (component side) (mixer coer, VOO cover), 2 used
48 09-84231802 male phono connector 54-84126C01 Motorola Rep. Parts casting wall label
49 28-84324M01 2-contact male connector 54-84659M01 patent fabel (buffer cover)
50 28-84324M02 3-contact male connector 54-00850440 FCC, Iabel v
51 46-83948M01 guide post, 2 used 54-80067F01 caution fabel z
52 42-83891L01 mixer clip, 4 used
53 55-843008B02 handle, 2 used 9/27/88 5
54 42-82160N0G2 speed clip, 10 used o
55 HLN42488 PA wiring bus T
56 41-80206F01 top cover spring o
57 75-80195G01 rubber tray pad, 2 used 1w
58 07-80173B02 guiderail, 2 used i
59 07-80208G03 mounting frame )
60 32-802550D01 bottom cover gasket
61 32-80256D01 top cover gasket =
62 HLE4175A directional coupler substrate O
63 01-80244H02 PA cover shield o©
64 HLMN4046A feedthru plate (PA) t
865-67 e not used Y]
68 03-10943M16 tapping screw (3.5x0.6x10mm) O
0 69-73 — not used =
74 42-80201801 bus wire clip <
2 75 - not used =5
76 32-80211F01 harmonic filter gasket i
77 15-84827M01 harmonic filter cover -
" 78 HFE4013A harmonic filter =
79 84-80138A01 power distribution board ———
80 01--80724782 directional coupler cover <
81 25-83897M0O1 wire receptacle terminal, 2 used E
& 82 55-80242001 handle
83 07-80152B01 handle pivot bracket, 2 used el
84 22~-83481M01 spring pin <
57 85 02--80006A01 spanner nul =
86 0400014522 lockwasher ()
87 32-80080A02 ring gasket 4
88 HLN44608 antenna switch ]
. 89 36-80154B01 cover release bution (G}
90 41-80155B01 cover release spring
= 91 42-80156B01 retainer ring
@ 92 55-80157B02 cover release caich
93 7500838926 rubber bumper, 2 used
94 03-10908A46 machine screw (5.0x0.8x16mm), 2 used . . .
95 55-84101801 lock with key Exploded View, Mechanical Parts List, and
o et jock housing Functional Block Diagram for
98 41-80160B01 lock spring SYNTOR X UHF Radio
99 1580174801 bottom cover
100 15-84763M02 radio housing PW-0326-D
101 28-82365D02 male phone connector (Sheet 1 Of 2)
GOW-0327.¢ 102 04-80149A01 captive washer, 4 used 9/30/88
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MOTOROLA
Mobile Products Division

Special Repair Procedures

1. Ceramic Microstrip Substrates

You should not attempt to repair the ceramic microstrip
substrates of the radio. If a module has a faulty component,
replace the whole module. Not only are repairs to the sub-
strates and replacements of substrate components difficult to
make without damaging the module, but also the factory uses
special fixtures in building and testing the radio to make cer-
tain that each module operates properly. Field repairs to the
microstrip substrates negate that initial factory adjustment.

The ceramic materials of the radio have properties simi-
lar to those of glass, and sharp blows and heat affect them the
same way they affect glass. Therefore, if you must solder
anything to ceramic microstrip modules, use as little heat and
pressure as possible. You must also use solder with a high
percentage of silver to avoid leaching the capacitors and non—
COpper runners.

2. Chip Capacitors

The radio uses many chips capacitors as circuit ele-
ments. They are extremely sensitive to heat and must not be
re—used. Be very careful when making repairs to circuits near
these components. Heat from a soldering iron being applied
to a nearby component may “leach” the end metalization (ter-
minals) of a chip capacitor. Figure 1 shows what a leached
capacitor looks like.

To remove a chip capacitor, apply heat to both connect-
ing terminals simultaneously, either with two soldering irons
or a single iron with a special tip (Motorola #S5T-1160).
When the connecting solder melts, lift the chip. Figures 2 and
3 illustrate this removal technique.
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LEACHED

GPW-3060-A

Figure 1. “Leached” Chip Capacitor

3. Replacing Transistors in the Power Amplifier

To remove the power transistors, remove (wo transistor
mounting screws or one stud nut (accessible from the chassis
bottom). Unsolder and remove the clamped mica capacitors,
then unsolder an remove the transistors. Special soldering
iron tips ST1160 and ST1161 (available form Motorola parts
offices) make it easier to remove capacitors and transistors.

When replacing RF power transistors, you must take the
following steps. First, use a soft cloth or paper towel to re-
move all thermal compound and residue from both the chas-
sis and the transistor. Then apply a thin film of Wakefield
thermal compound to the bottom of the transistor mounting
flange. Replace the transistor in the center of the printed cir-
cuit board cutout, tightening the mounting hardware to a
maximum of 7 inch—pounds. With a low power soldering iron
(40-60W), solder the leads, using enough solder to com-
pletely cover the lead and solder pad. Make sure that the
solder is flowing freely both over and under the lead before

68P81111E97-C
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removing the heat. If a lead tends to spring away from the cir-
cuit board, use the tips of a pair of pliers to hold the far end of
the lead down against the board until the solder hardens. After

TWO SOLDERING IRONS

CHIP CAPACITOR

GPW-3061-A

Figure 2. Capacitor Removal with Two Soldering Irons

replacing the transistors, replace the clamped mica capaci-
tors, being sure to position thern exactly as they were with
respect to the transistor body.

SPECIAL
SOLDERING
IRON TIP

TWEEZERS

N

CHIP CAPACITOR

GPW-3062-A

Figure 3. Capacitor Removal with Special Soldering Tip
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