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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 involvedin 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.

1. 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
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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
onasheet 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. .

11. 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 which replace-
ment modules are wrapped when they arrive from the factory.
(You can also use aluminum foil.) Never use nonconductive
material for packaging these modules.




Performance Specifications for Conventional Low Band MaraTrac Radio

GENERAL
Channel Capability 8 Modes (A3 Model) 16 Modes (A2 Model) 99 Modes (A5 & A7 Model)
. Primary Power 12 VDC negative ground only
Dimensions 10.0"Hx 14.5"Wx25"L
Weight 16 Ib. (7.26 kg)
Metering All adjustments and alignments are performed electronically using an IBM Personal Computer, a

Radio Interface Box (RIB) and Field Maintenance Software.

Environmental Meets MIL-STD 810D environmental specifications for vibration, shock, rain, dust, and salt fog.

Maximum Battery Current Drain

Model Frequency (MHz) Minimum RF off @ Standby @ Receiver @  Transmit @
Rangel Range2 Range3 Power Output 13.8V 13.8V 13.8V Rated Power
T81XTA7DA2-K 20.7-36 3642  42-50 110 watts 60mA TA 3.0A 27 A
T81XTA7DA3-K 29.7-36 3642  42-50 110 watts 60mA TA 3.0A 27 A
T81XTA7TAS—K 20.7-36 3642  42-50 110 watts 60mA TJA 3.0A 27 A
T81XTA7TA7-K 29.7-36 3642  42-50 110 watts 60mA TA 3.0A 27 A
TRANSMITTER

Output Impedance

50 ohms

Spurious and Harmonic
Emissions

More than 70 dB below carrier (for EIA spec. RS152B) except Fc + 14.4 MHz @ FCC

Frequency Stability

+.0005% of assigned center frequency

Modulation 0 to +5 kHz
Audio Sensitivity 0.080 V +4 dB for 60% maximum deviation @ 1000 Hz
Audio Response EIA

Audio Distortion

Less than 3% @ 1000 Hz, 60% maximum deviation

Maximum Freq. Separation (MHz)

Range1-6.3; Range2-6; Range3-8

FM Hum and Noise: EIA Method —45dB
RECEIVER

Channel Spacing 20 kHz

Sensitivity: 12 dB EIA SINAD (per EIA spec. RS204C) .30 uV
Selectivity: EIA SINAD —-80dB

Spurious & Image Rejection —-80dB

Intermodulation: EIA SINAD -80dB

Input Impedance 50 ohms

Audio Output

10 watts @ less than 5% distortion (into 3.2 ohm load @ 1000 Hz)

Maximum Freq. Separation (MHz)

Range1-6.3; Range2-6; Range3-8

Frequency Stability

+.0005% of assigned center frequency

SPEAKER

Dimensions 5.5” x 2.5” (Excluding Mounting Bracket)
. Weight 1.5 Ibs. (0.7 kg)
CONTROL HEAD

Dimensions (Excluding
Mounting Bracket)

Handheld—2.3"H x 4.8” W x 1.5” L; Basic—5.2" Hx 3.7" W x 1.8" L;
Basic Plus—6.5" Hx3.4"Wx 1.7L

Weight

.751b (0.4 kg)

FCC TRANSCEIVER DESIGNATION

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.

ABZ89FT1619
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Model Chart for
Z | Low Band MaraTrac Radio
g, § 29.7-36, 36—42, 42-50 MHz
110 Watt
EEEE.
El & E 3 @ CODE: .
&l £ of o Z
ﬁ ‘:%’ g g é ® - ONE ITEM SUPPLIED
& - INDICATES BREAKDOWN N SEPARATE CHART
XI5 8%
e 2138
al x| xX| X| X
g|lelE|Rle
ITEM DESCRIPTION
BNDND| D UNIFIED CHASSIS
. HCN4033A BASIC CONTROL HEAD, 8-MODE W/SCAN
. HCN4034A BASIC CONTROL HEAD, 16-MODE
™ HCN1051A HANDHELD CONTROL HEAD (HHCH), 99-MODE
NI RAB4002ARA  ANTENNA 29.7-36 MHZ OR S
RAB4003ARA 36-42 MHZ, OR
RAB4004ARA 42-50 MHZ
TAB6071A 25-28 MHZ
ole HKN4017A POWER CABLE AND FUSE, BASIC CONTROL HEAD -
[ HKN4319A POWER CABLE AND FUSE, HHCH
eolee|e HKN4051A RED FUSED LEAD
ole HLN4024B MICROPHONE HANGUP BOX
° HLN4830A HHCH HANGUP BOX
oo oo HLN5372A SOFTWARE KIT
ojlo|e]e HLN4022C INSTALLATION KIT
olefe|e HLN4023A TUNING TOOL KIT
elojee HHN4032A TOP COVER
e olee HLN4034C MOUNTING TRAY : .
ele HMN1015A MICROPHONE
ole HSN4020A SPEAKER
° ° HSN4021A SPEAKER
ole|e HKN4007A ORANGE CABLE
I HLN5371A NAMEPLATE
° HLN5381A ESCUTCHEON W/O “DIR”
. HCN1052B ADVANCED CONTROL HEAD 99-MODE
'Y HLN5404A CONTROL HEAD HARDWARE
° HLN5406B ADVANCED CONTROL HEAD BOARDS
° HKN4321A POWER CABLE AND FUSE, ADVANCED
° HLN5064A ADVANCED TOOL
. HLN5383A ADVANCED BUTTON PLUG
° HMN1061A MICROPHONE
° HLN4921A TRUNNION
° HKN4324A FUSE KIT

MXW-7681-0
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M Model Chart for
- S|
gl = % 29.7-36, 36—42, 42-50 MHz
N . g -
g4 d Unified Chassis Low Band
.22 3 MaraTrac Radio 110 Watts
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=l o
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2le|E|e
Ig % % % CODE:
® - ONE ITEM SUPPLIED
3138
| = = -
wlrel = o
Qlp| oo
g ==
XTI
. ITEM DESCRIPTION
L HLB4099B RF BOARD 29.7-35.999 MHz
® HLB4100A RF BOARD 36—41.999 MHz
° HLB4101B RF BOARD 42-50 MHz
h oo |0 HLN5402A LOGIC BOARD
|o|eje® HLN5342C AUDIO/SQUELCH BOARD
AR AEJ HLN5343B INTERCONNECT BOARD
. o eo|e HLN5443A FEED THRU PLATE
oleo|e HLN4047A BLACK/RED POWER CABLE
o 0ol HLN5541A BOTTOM COVER
‘ elo|e HLB4116A EXCITER AND POWER CONTROL BOARD 29.7-50 MHZ
LA NN HLNS426A ANTENNA RELAY
ool HLN5544A HARDWARE KIT
. [ HLB4117A PA BOARD (R1) 29.7-36 MHz
) HLB4118A PA BOARD (R2) 36-42 MHz
) HLB4115A PA BOARD (R3) 42-50 MHZ
oeo|e HLB4077A POWER TRANSISTOR 29.7 -50 MHZ
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MaraTrac Low Band Two—Way Radio Options Chart

Option Description Kit Added Kit Deleted
B20 DTMF Microphone HMN1022A HMN1015A
HMN1061A
B42 PL Scan Plant Programming —
B70 Omit Antenna — RAB400XARA
{(x=2,3,0r4)
TAB6071A
B71 Omit Microphone — HMN1015A
HMN1061A
B87 Omit Speaker — HSN4020A or
HSN4021A
B90 Omit Accessories — Control Head
Power Cable
Fused Lead
Hang—-Up Box
Microphone
Speaker
Antenna
B109 Handset TLN4698A HLN4024A
TMNB6067A HMN1015A
B116 External Alarms
A7 Only
B161 Omit Main Radio Cable —_ Fused Power Cable
Fused Red Lead
Orange Cable
B206 Service Manual 6880102W39 (AK Models) —
6880102W95 (BK Models)
B239 Noise Cancelling Microphone TMN6116A HMN1015A
HMN1061A
B269 Siren/PA By Model —
B561 Quik—Call I 6880102W58
6880102W60 —
Plant Programming
B566 Single Tone HLN5455A
HLN5472A
HLN4341A —
HLN5476A
6880102W58
6880102W60
B833 Stat Alert Decode 6880102W58
6880102W60 -
Ptant Programming
B835 DTMF Decoder HLN5472A
HKN4341A —
HLN5455A
6880102W58
6880102W60
B995 Zone Mode Field Programmable Requires —
Radio Firmware 4.01
XT7600A Spare Accy A2 — —
XT7603A Spare Accy A3 — —
XT7604A Spare Accy A5 — —
XT7605A Spare Accy A7 —_ —

MXW-6327-B
3/31/90




MaraTrac Radio Service Aids

The following service aids are available through Motorola Communications Parts Division to facilitate servicing and programming the MaraTrac
Mobile Radio. Please contact 1-800-422-4210 for price and delivery.

Model No. Description
TEST CABLES AND ADAPTERS

01-855414 TEST CABLE—BNC to BNC cable (4 ft) used with the 58-855270 adapterto connectthe MaraTrac mobile radio to the RF test
instruments.

01-80355A09 TEST ADAPTER—Attaches to the Program/Test cable in place of the RIB; usedto manually key the radio andtoinject a tone for
troubleshooting purposes.

30-80093P01  TEST CABLE—14 pin ribbon cable used to extend the RF board for servicing.

30-80373B41  VCO TEST CABLE—Provides the interface between the mobile’s RF board and the test equipment for troubleshooting.

58-855270 TEST ADAPTER—BNC Female to UHF Male adapter used with the 01-855414 Test Cable to connect the MaraTrac mobile
radio to RF test instruments.

SERVICE MANUALS

68-80102W39  MaraTrac Low Band Radio Instruction Manual (AK Models)

68-80102W85 MaraTrac Low Band Radio Instruction Manual (BK Models) (THIS MANUAL)

68-80102W18 MaraTrac VHF Radio Instruction Manual (AK Models)

68-80102W94  MaraTrac VHF Radio Instruction Manual (BK Models)

68-80102W21 MaraTrac UHF Radio Instruction Manual (AK Models)

68-80102W87 MaraTrac UHF Radio Instruction Manual (BK Models)

68-80102W58 MaraTrac Radio Signalling Options and Retrofits Instruction Manual
OPERATOR CARDS

68-80102W22 MaraTrac A2 and A3 Basic Model Radio

68-80102W19 MaraTrac A5 Handheld Control Head Model Radio

68-80102W20 MaraTrac A7 Advanced Control Head Model Radio

68-80102W60 MaraTrac Radio Signalling Options—Decoder
PROGRAMMING DEVICES

RPX-4719 RADIO SERVICE SOFTWARE LICENSING AND INFORMATION PACKAGE—Provides the necessary software licensing
information required to purchase Radio Service Software listed below.

RVN-4023 RADIO SERVICE SOFTWARE ON 5-1/4 INCH DISK—Operates on the IBM PC, XT, AT, or PS/2 family of computers for
programming and servicing of MaraTrac mobile radios. 1BM DOS 3.0 or higher, an RS-232 Asynchronous Serial Communi-
cations Adapter and RAM memory of 512K bytes minimum are necessary for the programmer. (Includes users manual
68-80102W24.)

RVN-4024 RADIO SERVICE SOFTWARE ON 3-1/2 INCH DISK—Same as RVN4023 description.

01-80353A74 RADIO INTERFACE BOX (RIB)—Voltage level shifter to enable communications between the radio and the computer’s
RS-232 Asynchronous Serial Communications Adapter. Requires the Wall Mount Power Supply (01-80357A57).

01-80357A57 WALL MOUNT POWER SUPPLY—Used to supply power to the RIB. For 120 VAC use only.

30-80070N01  PROGRAM/TEST CABLE—Provides the electrical interconnection from the programming receptacle inside the radio to the
RIB (01-80353A74) for programming the MaraTrac mobile radio.

30-80369B71 COMPUTER INTERFACE CABLE—Used to connect the IBM PC, PC-XT, or PS/2 computer’s Asynchronous Serial Communi-
cations Adapter to the RIB (01-80353A74). The previously offered 01-80357A74 Computer Interface Cable will provide the
proper connections.

30-80369B72 COMPUTER INTERFACE CABLE—Used to connect the IBM PC—AT computer's Asynchronous Serial Communications

Adapter to the RIB (01-80353A74). The previously offered 01-80357A64 Computer Interface Cable will provide the proper

- connections.

IBM, PC-XT, PC-AT, PS/2 are Trademarks of International Business Machines, Inc.

MXW-6461-B
3/31/90




@ MOTOROLA
Mobile Products Division

Theory of Operation

1. Introduction

The MaraTrac radio is a fully synthesized, microproces-
sor—controlled transceiver. All standard features are
performed by software in the radio control processor.

2. Radio Features
2.1 INTERNAL STANDARD FEATURES

The MaraTrac radio has the following standard features:

® Remote mount configuration
¢ High RF power

¢ Wide bandwidth

¢ 8, 16, and 99-mode models
* Microprocessor controlled

¢ Fully synthesized

® MDC-1200 DOS, Unit ID, Radio Check, and
Emergency

¢ 10-watt audio
¢ Field programmable EEPROM

2.2 CONTROL HEADS

The following control heads are available with the
MaraTrac radio:

2.2.1 Basic “Clamshell” Control Head

The clamshell control head is available for use with either
an 8 or 16 mode MaraTrac radio. This allows either 16
separate modes, or 8 modes and mode—programmable scan.
An optional TalkAround switch is available for the control
head.

2.2.2 Handheld Control Head (HHCH)

A HHCH is available for the MaraTrac radio. This unit
allows selection of up to 99 modes. Single priority scan is

© Motorola, Inc. 1990
All Rights Reserved
Printed in U.S.A.

technical publication services
5555 North Beach Street, Fort Worth, Texas 76137

standard with either mode—programmable or operator—select
scan lists.

2.2.3 Advanced Control Head

An advanced control head is available for the MaraTrac
radio. This unit allows selection of up to 99 modes. Single
priority scan is standard with either mode—programmable or
operator—select scan list. A RCL button “recalls” the scan list
for reviewing and a HOME button allows for a
pre—programmed “home” mode. Also, the MPL button allows
multiple PL access. This control head utilizes an electronic
volume attenuator to control radio volume.

3. Electrical Characteristics
3.1 CIRCUIT BLOCKS

The radio is grouped into the following physical blocks:

¢ Interface board

¢ Squelch/Audio PA board

¢ Transceiver RF board

¢ Transceiver Controller board
¢ Transmitter Exciter board

¢ Transmitter PA

3.2 FUNCTIONAL DESCRIPTION (SEE FIGURE 1,
BLOCK DIAGRAM)

3.2.1 Microcomputer

The MaraTrac radio uses the Motorola 68HC11A8
Microcomputer operating in an expanded bus mode to
perform all basic radio control functions. The processor is
located on the transceiver controller board and operates with a
7.776 MHz clock. User information is stored in both the
internal EEPROM and in a separate lithium-battery backed—
up RAM IC.

W10002580-C
3/31/90
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Figure 1. Low Band Radio Block Diagram

3.2.2 Frequency Synthesizer

The frequency synthesizer uses a phase-locked loop
(PLL) that consists of a reference oscillator, a voltage
controlled oscillator (VCO), a single chip synthesizer (which
contains a programmable divider and a phase detector), a
charge pump, and a fixed loop filter. The frequency informa-
tion, carried to the synthesizer IC via the serial clock and data
line, is strobed by the synthesizer latch enable line. The
reference oscillator is a discrete crystal—controlled oscillator
that uses the radio processor to monitor and compensate for
temperature variations.

3.2.3 Receiver

Incoming RF signals, directed by the antenna relay, pass
into a 4—pole bandpass filter. From that filter, the RF signal
passes through one stage of RF amplification, Q1, then into a
second 4—pole bandpass filter. The filtered signal then enters
the first mixer stage. Meanwhile, the synthesizer output is fed
to the first mixer as a high side local oscillator. The mixer
produces a 10.7 MHz first IF signal which is amplified before
it passes through the IF delay line used for the extender, IF
blanking switches Q52 and Q53, followed by another stage of
amplification, Q54. Then the RF signal passes through a

4—pole crystal filter. Another stage of amplification occurs
before the RF signal passes into the receiver subsystem IC,
U51, where the 10.7 MHz signal is mixed with 10.245 MHz to
produce a 455 kHz second IF signal. The second IF signal is
then amplified, filtered by Y51A and Y51B, limited in U51,
and finally detected by a quadrature detector, L64. Detected
Audio leaves the receiver IC on pin 5.

3.2.4 Extender

After the first mixer stage CR1, the RF signal passes
through post mixer filtering comprised of bandpass selectivity
circuits surrounding L51,L52, and L53. First IF amplification
is provided by Q51. The IF signal divides at the base of Q51.
The extender pulse detector and blanker circuits are fed by one
path while the first IF amplifier Q51 is driven by the other.

The first IF amplifier Q51 amplifies the signal where it
couples into the IF delay line section comprised of circuits
associated with L55 and L56. After the signal passes through
the delay line the signal can be blanked with the appropriated
signal applied to Q52 and Q53. Post blanker isolation is
provided by Q54. The signal then passes into the first 4 pole
filtering section of the 10.7 MHz IF.




The Extender samples RF from the base of Q51 and
drives the extender isolation amplifier Q351. Q351 in turn
amplifies the signal and pulse which is then applied to the gain
block U351. Q352 detects the output of U351 for further
processing. Pulse shaping and amplification are accomplished
by Q353, and Q354. Q355 is driven to toggle Q52 and Q53 in
the IF to blank the noise pulse as it exits the IF delay line. The
output of Q354 also drives a three stage AGC detector
comprised of Q356, Q357, and Q358 which reduces the gain
of U351 under large signal and high pulse repetition rate
conditions.

3.2.5 Transmitter

The frequency synthesizer generates an RF signal at the
required transmit frequency. This signal is buffered and fed to
the RF exciter board for additional amplification. From the
exciter board, which also contains drive and temperature
limiting circuitry, the RF signal is fed to the RF PA
compartment where it is amplified up to 110 watts. Finally, the
antenna relay directs the RF PA output to the antenna
connector.

4. Primary Power Source

The MaraTrac radio is designed to operate from a
negative ground 12—volt DC source. The negative lead is
internally connected to the radio chassis.

5. Physical Characteristics

The MaraTrac radio’s rugged low—profile housing en-
closes its electronic circuitry. The front end of the radio houses
the antenna connector, a mounting tray lock, the main cable
connector, and the handle. On the back end are heatsink fins
for cooling the RF PA amplifier. Inside the radio, partitions
and shielding covers isolate the various radio circuits from
each other. The top cover snaps on and off; four screws secure
the bottom cover in place. A mounting tray is supplied with the
radio.

The radio’s electronic circuits are on printed circuit
boards that plug together. Test points on the boards allow
access to various metering points.

The radio, less control head, occupies 363 cubic inches
and weighs 16 pounds (approximate values).

6. Operating Instructions

Note
Refer to the operator card supplied with each
radio for information on the general use of the
radio.

6.1 RADIO SELF-CHECK

When the radio is first turned on, the software executes a
series of internal self—tests to check digital hardware. The
following devices are tested in this order: internal RAM,
external RAM, external ROM, exterpal EEPROM, and

internal EEPROM. The following audible diagnostic tones
sound when a device fails:

" 6beeps Internal RAM Failure
5 beeps External RAM Failure
4 beeps External ROM Failure
3 beeps External EEPROM Failure
2 beeps Internal EEPROM Failure

If one of the EEPROM areas has failed, the radio will
sound five groups of error tones and then automatically enter
“bootloader” mode to allow radio reprogramming. ROM and
RAM failures are treated as critical errors and will not allow
radio operation of any kind; the failure tones will be repeated
indefinitely.

6.2 CHANNEL SCAN

The Channel Scan feature allows you to scan a previously
defined list of valid channels (modes) for activity. One scan
list mode can be assigned as the priority mode and the rest are
assigned non—priority modes. The radio can be programmed
such that, while scanning, if you take the microphone
off-hook, the radio will either continue to scan in carrier
squelchmode or it will stop scanning and revert to the selected
mode. When the Monitor button is activated, the radio will
scan in carrier squelch mode. When you press the PTT to talk,
the transmission will take place on the selected mode.

6.3 BASIC CONTROL HEAD SCAN

Activate and deactivate the Basic Control Head Scan by
switching the rotary knob to the ON or OFF position. When
activity is detected, the BUSY indicator lights solid to indicate
the activity is from a non—priority mode, or flashes if the
activity is from a priority mode. (A priority alert tone can be
field programmed.) The basic control head model supports
only a Mode-Slaved Scan list, meaning, the scan list is
pre—programmed and requires a field programmer to modify
it. The priority mode will always be equal to the selected
mode. Also, there is no provision for operator review of the
scan list.

6.4 HHCH AND ADVANCED SCAN

Activate and deactivate Scan by momentarily pressing
the Scan rocker. The Scan indicator light is on when Scan is
activated. If no activity is detected by Channel Scan, the radio
displays the selected mode. When activity is detected, the
BUSY indicator lights solid to indicate the activity is from a
non-—priority mode, the active mode number is displayed, and
the radio unmutes. If activity is detected on the priority
channel, the BUSY indicator comes on, the PRI indicator
flashes, the priority mode is displayed, and the radio unmutes.
(A priority alert tone can be field programmed.) Using a field
programmer, the scan list members (priority and non—prior-
ity) can be independently designated as either Mode—Slaved
or Operator-Selectable. If designated as mode—slaved, the
Scan list modes can only be reviewed by the operator. If
designated as operator—selectable, the list can be reviewed and
modified by entering the Scan Programming Mode as
described below.




6.5 SCAN PROGRAMMING/CONFIGURATION MODE

Operator—Selectable Scan lists can be reviewed and
modified. Press and hold the SCAN button; an alert tone af
programmed) sounds and the SCAN indicator blinks to
enunciate entry into the Scan configuration mode. Use the
mode control to scroll to the desired mode. Press SEL to add
the displayed mode to the list. Confirming the selection and
defining the mode’s “non—priority” status in the list, (1) on the
handheld control head, the PRI indicator lights, or (2) on the
advanced control head, the Non—Pri indicator li ghts. Raise the
mode’s status to “priority” by pressing SEL again; the PRI
indicator flashes on either control head.

Note
If a different mode was previously selected as
“Priority,” the above procedure will affect that
mode in one of two ways:

o If the non—priority scan list is programmed
“operator—selectable,” the mode is removed
from the “priority” scan list and placed on the
“non-priority” scan list.

o If the non—priority scan list is programmed
“mode-slaved,” the mode is no longer on any
scan list.

The SEL button controls an endless loop program—that
is, each press of the button changes its status, from:;

“UNLISTED” mode is not scanned for activity
“NON-PRIORITY mode is on the scan list but has
LISTED” secondary status to the Priority
i Mode.
“PRIORITY” mode has highest priority in the
scan list.

While in the Scan Programming mode, the radio will
sound a “bad—chirp” (if programmed) when one of the
following situations occur:

* You try to change the Scan status of a mode-slaved mode
(priority or non—priority).

¢ Youtry to add anew mode to a non—priority scan list that
is full (16 members maximum).

Exit the scan programming mode by momentarily
pressing the SCAN button. The radio resumes normal
operation. If Scan was activated before entering the configura-
tion mode, the radio will resume scanning.

7. Detailed Theory of Operation
7.1 EXCITER
7.1.1 REF Circuits.

The synthesizer on the RF Board (J5) produces a
low—level modulated RF signal at the carrier frequency when
the microphone is keyed. The RF output level of minimum
13dBm (typically 17dBm) is fed to J14 on the Exciter/Power
Control board. There is about 13dB resistive pad at the input of
the first buffer stage (Q1601). This stage takes 0dBm signal
and amplifies it to 12.5dBm. The signal goes through another
resistive pad of 8dB before it gets to the second buffer stage
(Q1701). This stage takes the 4.5dBm signal and amplifies it
t022.5dBm. This signal is fed to controlled stage (Q1801) and
is amplified to 34dBm when controlled B+ is 11 volts. The
output drive from J11 is applied to the Low Band RF Power
Amplifier (RFPA) deck. The RFPA amplifies the signal up to
rated power.

7.1.2 Timing Circuits.

The transmit sequence is as follows: between 4 and 21
milliseconds after the PTT is pressed, the logic board sends
frequency information to the RF board and the antenna relay
energizes (9.6T). Between 34 and 51 milliseconds after the
relay energizes, the synthesizer locks on frequency, and the
DAC voltage to U451 A-3 rises and brings up controlled B+ to
Q1801, driving the RFPA deck and producing output power.
When PTT is released, 9.6T and controlled B+ drop off,
reducing output power to zero. The antenna relay drops out
shortly thereafter, routing the antenna back to the receiver
circuit.

7.1.3 Power Control.

As part of the tune—up procedure, the radio transmitter is
adjusted for rated output power at 16 points distributed across
the band. This process determines the proper DAC voltage
versus carrier frequency to apply to U451A-3, in order to
obtain rated power. At a given frequency, output power is
controlled by maintaining a fixed current to the final
amplifiers (Q802, Q803). Current to the finals is monitored
from the voltage drop across R813. U451B causes Q454 to
conduct a small current which is proportional to the finals
current. Q454 maintains a voltage drop across R902 and R911
that is identical to the voltage drop across R813 on the RFPA.
U451A compares the output of Q454 to the reference from the
DAC (U801). U451 drives Q453,Q452, and Q451 to produce
controlled B+ which supplies Q1801 and controls its gain in
order to control RF drive to the RFPA stages. Controlled B+
fixes the amount of current that flows to the finals, resulting in
a controlled amount of output power.

7.1.4 R.E Power Trim Potentiometer R911

Normally, potentiometer R911 is left at mid-rotation
after TRANSMITTER POWER ALIGNMENT. However,
potentiometer R911 may be used to trim transmitter power
while the radio is in the vehicle. Antenna loading may require
adjustment of R911 to achieve rated power output. Adjust
potentiometer R911 clockwise to increase power output and




counter clockwise to decrease power output. Monitor all
adjustments with a “thru-line” style wattmeter to measure
forward and reflected power flow. If the output power requires
adjustment more than + 10% to achieve rated output power,
check the antenna VSWR.

7.1.5 Protection Circuits.

To prevent damage to the RFPA, the temperature of the
RFPA and the drive level to the finals are monitored.
Temperature is sensed by thermistor RT801 near the final
transistors. Its resistance drops to about 4.2K at 104° C. The
voltage rises to 3.5 volts at J13, pin 7 when RT801 drops to
4.2K. This causes Q901 to conduct, dropping the voltage on
the current sense low line to the logic board power control
circuit. This makes it appear as if the RFPA deck is drawing
too much current, and causes the power control circuit to
reduce controlled B+. This reduces the drive to the RFPA
deck, which reduces output power enough in extremely hot
environments to prevent overheating and damage.

Operation of the drive sense circuit is similar to tempera-
ture sense. For high VSWRs at certain phase angles, less
current flows through shunt resistor R§13. Controlled B+
rises to a high level in an attempt to produce rated power from
the finals, causing an abnormally high level of RF drive to be
produced by Q801, and possibly damaging the final transis-
tors. Shunt resistor R822, transistor Q800, and associated
circuitry monitors the current drawn by driver Q801 and hence
the drive to finals Q802 and Q803. As this current increases,
the RF drive sense line voltage rises, causing Q901 to conduct,
and reducing the drive to a safe level without reducing output
power significantly.

Finally, a software controlled form of RF drive protection
exists. Controlled B+ voltage is monitored by U802—45, an
A/D input. When controlled B+ rises above 10.5 volts, the
microprocessor reduces the DAC voltage for the duration of
the transmission, dropping the controlled B+ voltage from
over 10.5 VDC down to about 2 to 4 VDC after about 1/2
second. This prevents Q1801 from overheating when the radio
is operating at low line voltages or into high VSWRs.

7.2 AUDIO/SQUELCH CIRCUITS
7.2.1 Audio and Squelch

The FM detector output is routed through a low passfilter,
a high pass filter, de—emphasis circuitry, and then to the
control head for application to the volume control. The
adjustable output of this voltage divider is then routed to the
audio/squelch board for application to the respective audio
circuits.

The bridge audio power amplifier circuit provides a
highly efficient audio output. The circuit uses two differential
power amplifiers that provide a balanced push—pull output to
the speaker.

Audio is applied from the audio buffer amplifier,
U1102C, to the non—inverting input of US01. The output of
U501 is applied to one side of the speaker and to U500. R504

and R505 form a voltage divider that attenuates the high level
output of U501 before it is applied to the inverting input of
U502. The output of U502 is equal in amplitude to the output
of U501 but 180 degrees out of phase.

Squelch muting is controlled at two points: at series—con-
nected transistor Q551 and at transistor Q550. Q551 is used
for squelch muting as well as for muting in the priority
Channel Scan mode while the priority channel is being
sampled. When AUDIO PA MUTE is low, Q500 turns on,
discharging C523 and forward biases CR500 and CR501. This
allows internal bias of U501 and U502 to increase and turn off
the audio power devices. By turning off the audio power
devices, current in standby mode is substantially reduced.

7.2.2 Squelch Operation

The output from the FM detector, a combination of noise
and recovered audio, is shaped and amplified by the squelch
circuitry. These stages consist of a noise amplifier U1102A,
squelch control pot R1132, noise filtering/detection/integra-
tion quad operational amplifier U1101, and associated
variable squelch—tail-control cirCuitry. This circuitry has
good squelch characteristics because of the following:

¢ A high-pass filter ahead of the second amplifier, to
attenuate the audio frequencies to a specific level;

¢ Capacitors C1103 and C1104, which attenuate noise at
frequencies above 22 kHz, to leave the noise band
susceptible to detection;

e An input network to the detector, which further
attenuates audio and any harmonics generated audio, to
limit at the output of the third amplifier/limiter.

The filtered noise is routed to a positive—peak detector,
which adds negative—going spikes at its output. These spikes
are forwarded to the integrator and the variable squelch—tail—
control circuitry. The integrator compares the average DC
level of the detector’s output with a reference level and
generates a fast-responding output signal, Vo, as follows: Vo
is greater than 4.5 V for squelched, and less than 4.5 V for
unsquelched.

The detector’s output also goes to Q1102 via a dual-
time—constant network consisting of R1116, CR1103, and
R1117. If the signal is weak, or in the absence of a signal, the
noise spike rate becomes high enough to keep C1110
discharged below the turn—on voltage of Q1102. The collector
of Q1102 therefore has a potential of +9.6 V. When the signal
level increases, Q1102 turns on and its collector voltage, Vo,
begins to decrease. With a strong signal, the collector voltage
reaches a minimum level of approximately 4 V. For a given
level at the integrator output, the voltage across C1111 varies
directly with Vo of Q1102

Q1105 generates an output signal (SQUELCH DECI-
SION) that is a delayed version of the integrator output. The
microcomputer mutes the audio when the SQUELCH DECI-
SION signal goes high (4.5 V) and unmutes the audio whenthe
signal goes low (0 V). The Q1103 turn—on voltage at the node
between R1118 and R1122 is approximately 4.5 V. This
voltage is determined by the 9.6 V supply, R1120,C1111, and
the dual-time—constant network comprised of R1118,R1119,
and CR1104.




With loss of signal, the greater the voltage across C1111,
the longer it takes the node voltage (R1118 and R1122) to
increase above 4.5 V, and thus the longer the SQUELCH
DECISION signal remains high after loss of signal. Since
C1111 charges through R1119 and CR1104, the SQUELCH
DECISION detect time is very short. The integrator output is
inverted by Q1104 and supplied as a CHANNEL ACTIVITY
signal. This is a fast responding output signal that is used only
in Channel Scan operation.

7.3 INTERCONNECT BOARD

The interconnect board contains seven connectors that
connect the logic board/RF board subassembly to the audio
board, front connector, programming jack, and the internal
option board. Connectors labeled J18 and J19 are combined
into one cable assembly.

The serial data signal is logically ANDed with the
DISPLAY ENABLE signal. Therefore, data out is always low
unless DISPLAY ENABLE is high. The line labeled DATA
OUT is used to send serial display data to the control head.
Switch datais clocked from the control head and is received on
the DATA 1IN line.

7.4 CONTROL HEAD

MaraTrac radios use three types of control heads. The
basic model, a non—display control head, uses rotary knobs to
control VOLUME, MODE, and ZONE or SCAN selections.
Mode selection is indicated by numbers (and zone letters, on
some models) on the knob(s). The handheld model, a
display—-type control head, uses two seven—segment displays
to indicate selected mode; it also contains the microphone
circuitry. The advanced model, a display type control head,
uses two seven segment displays to indicate selected mode.

All control heads use the CLOCK, DISPLAY ENABLE,
and DATA IN lines to control data transmissions between the
control head and the radio. Additionally, the handheld and
advanced control heads use the DATA OUT line to receive
display data from the radio. Both display data and switch/but-
ton data is shifted on the positive clock edge. The DISPLAY
ENABLE line is used to control the state of the parallel/serial
shift register in the control head. When DISPLAY ENABLE
islow, the shift register operates in a parallel mode, reading the
switch/button condition. When DISPLAY ENABLE goes
high, the shift register latches the current switch condition and
allows the data to be shifted serially to the radio.

8. Extender Field Test

The purpose of this test is to give field technicians the
ability to verify extender functionality without using a pulse
generator box (such as the TEK—47A or TEK-21). This test
does not take the place of factory testing of the extender.

8.1 TEST EQUIPMENT

R2001D Motorola Communication System Analyzer or
Equivalent.

8.2 TEST PROCEDURE

(1) Ensure that the radio is turned off; then connect the RF
generator output to the antenna port of the radio. Tune the
RF generator to the receive (RX) frequency of the radio
mode to be tested.

(2) Adjustthe RF output level from the R2001D to 47 dBm
(1 millivolt).

(3) Modulate the RF signal with 100% AM modulation at a
frequency of 10 kHz. Use either tone A or B modulation
from the R2001D with AM limit (RF Section) set to
Minimum.

(4) Locate the VAGC Test Point (see Figure 2) in the
extender section of the RF board. Short the test point pad

to ground using a small piece of wire soldered from the
pad to the coil can (L352/L.353) nearby.

(5) Turntheradio on. The extender is in the “ON” state when
the radio is turned on.

(6) Observe the Extender Test Point (see Figure 2) with a
10:1 oscilloscope probe. Pulses at the repetition rate of 10
kHz should be seen.

(7) Turn the extender off by depressing the monitor button
on the control head for 3 to 4 seconds; listen for the three
low—pitched tones. There should be no pulses at the test
point. Turn the extender on again by depressing the
monitor button on the control head for 3 to 4 seconds;
listen for three high—pitched “beeps.” The pulses should
be seen at the test point.

(8) Turn the radio off and remove the wire used in Step 4.
This concludes the extender functionality test.

Note
If the Extender does not function as described
above, replace the Low Band RF board.
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(SEE N?OTE 1)

1S

XMIT FREQ
OFF BY MORE
THAN ?2.5KHZ

ROUTE
TEST SIGNAL TO
COAXIAL SOCKET
J4, MEASURE
SENSITIVITY.

1S
SENSITIVITY
AT J4 BETTER
THAN '5).3 v

1S
ANTENNA
RELAY COIL
ENERSIZED

REPLACE
LOGIC BOARD.

"NO RECEIVE AT

REFER TO
ANY RF LEVEL".

OFF FREQUENCY"*.

REFER 70O
"TRANSMITTER

REFER TO
"NO RECEIVE AT
ANY RF LEVEL".

REPAIR
ANTENNA
RELAY.

NOTE:

RF SIGNAL SHOULD
MODULATED WITH

IKHz AT £ 3KHz DEV.

GXW-5208-0

ABNORMAL CONTROL HEAD OPERATION

BASIC CONTROL-SEE SEPERATE CHART FOR HHCH OR ADVANCED CONTROL HEAD

START
N

IS
S5V PRESENT AT
J9-9 ON LOGIC
BOARD

REPLACE
LOGIC BOARD.

1S
5V PRESENT AT
JI-10_ON LOGIC
BOARD

REPLACE
INTERCONNECT
BOARD.

UI0OI-I6 [N
CTRL.?HEAD

s
Y sfgorto T T
Jiooi-io IN RADIG CABLE.
?
s
5V PRESENT AT REPLACE

CONTROL HEAD

1S
CLOCK SIGNAL

CTR L.? HEAD

PRESENT AT J9-Ii REPLACE
ON LOGIC LOGIC BOARD.
BOARD
?
s REPLACE
CLOCK SIGNAL QI50] ON
PRESENT AT INTERCONNECT
JI- BOARD.
?
IS
CLOCK SIGNAL REPLACE OR
PRESENT AT JI0OI-I REPAIR
IN CONTROL RADIO CABLE
HEAD
CLOCKI%IGNAL
REPLACE
PRESENT AT QI002 IN
ulooi-10_IN CONTROL HEAD.

PRESENT AT J9-2
ON LOGIC
BOARD

REPLACE
LOGIC BOARD.

PRESENT AT JI-7
ON LOGIC
BOARD

REPLACE
QI507 ON
INTERCONNECT
BOARD.

REPLACE OR
REPAIR
RADIO CABLE.

REPLACE
Q1003 IN
CONTROL HEAD.

REPLACE
SWI003 IN

CONTROL HEAD.

DOES
UIo0I-IS IN
CTRL. HEAD TOGGLE
W/EVERY OTHER
MODE gHANGE

DOES
UloQI-i4 IN
CTRL. HEAD TOGGLE
W/EVERY FORTH
MODE (_:"HANGE

DOES
UlooI-13 IN

HANGES
?

REPLACE
SWI004 IN

CONTROL HEAD.

DOES
uioo REPLACE
SWI002 IN

CONTROL HEAD.

DOES
ulo0I-3 IN
CTRL. HEAD TOGGLE
WITH EVERY MODE
CHANGE

REPLACE
ulool IN
CONTROL HEAD.

REPLACE
RIO25 IN
CONTROL HEAD.

IS
DATA
SIGNAL PRESENT REPLACE OR
ATJI-8 IN REPAIR
CONTROL RADIO CABLE.
HEﬁD

REPLACE

IS
TA SIGNA
£s 5 RI5S10 ON
INTERCONNECT
BOARD.

PRESENT AT J9-3
ON LOGIC
BO%RD

REPLACE
LOGIC BOARD.

GXW-5205-A

A 4

A 4

Troubleshooting Charts
PW-6328-B

(Sheet 3 of 7)

10/15/89



REPLACE
LOGIC BOARD.

UNPLUG P7.

1S
9.6V

PRESENT AT
J'{?-I

NO

YES

LOOK FOR _TX 9.6V
SHORT TO GND
ON _EXCITER OR
ANTENNA RELAY

AND REPAIR.

Troubleshooting Charts

PW-6328-B
(Sheet 4 of 7)
10/15/89

NO

REFER TO
"NO PTT".

1S
9.6V

PRESENT AT
J7-1

YES

CHECK J7 & JI2
REPAIR FAULTY
CONNECTION.

GXW-6329-B

REPLACE
FUSE.

IS
LOW
FREQ. TONE
PRESENT WHEN
PTT P?USHED

NO

YES

TRANSMIT NOT
ENABLED FOR
THIS CHANNEL.

CHECK PROGRAMMING.

IS

9.6V
PRESENT ON
EXCITER
BO?RD

NO

YES

NQ

CHECK JI5,
REPAIR FAULTY
CONNECTION.

CHECK FOR PROPER
ADJUSTMENT OF R826.
OR TROUBLESHOOT
DRIVE LIMIT CIRCUIT
UND Q805 ON PA

BOARD.

START
S

1S

RED
NO LEAD FUSE
600D

YES

KEY
TRANSMITTER
ON FAULTY
CHANNEL.

DOES
NO XMIT LIGHT
GLOV% RED

YES
POWER
OUTPUT FROM
RF BOARD

213dBm
?

PRESENT AT
ANTENNA RELAY
COIL

YES

1S
VOLTAGE AT NO
BASE Q90I

NO

1S

9.6V
PRESENT AT
P6-1 ON RF
BO/?\RD

REPLACE
RF BOARD.

NO

LOW TRANSMIT POWER

REPLACE
LOGIC BOARD.

\ 4

TROUBLESHOOT
Q80! STAGE.

CHECK CONTINUITY

> 3.15V
?

REPAIR TEMP
SENSE CIRCUIT.
RT80! SHOULD BE
100K AT +25 deg C.

A 4

MEASURE DC CURRENTS IN
TABLE A AND RF_VOLTAGES

ON THE SCHEMATIC
TO ISOLATE FAULTY
STAGE AND COMPONENTS.

|

DISCONNECT PIl.
CONNECT 50 OHM RF
LOAD TO JIl ON
EXCITER BOARD.
MEASURE POWER OUT.

DOES RF
LEVEL RISE
OVER 2 WATTS
THEN DROP TO
NEAR O

(NOTE 2)

RECONNECT PII
TO Jll. KEY THE
TRANSMITTER.

'

CONNECT A DC VOLT-
METER (SEE NOTE 1) TO
CONTROLLED B+ ON THE
EXCITER/POWER CONTROL

BOARD. KEY TRANSMITTER.

DC LEVEL
RISE TO 8 OR

NO

JMEASURE CONTROLLED
B+ ON LOGIC

10 VOLTS THEN
DROP TO
NEA‘? (o]

(NOTE 1)

\

TROUBLESHOOT
FAULT¥_ EXCITER

EXAMINE CONNECTIONS
OF CONTROLLED B+ TO
EXCITER STAGE QI8OQI.
CHECK R9I6 & JI2-4.

IS
A+ PRESENT
ON COLLECTORS
OF 0%%I Q802,

USE DC VOLTMETER
TO TRACE OPEN
CIRCUIT OR
FAULTY WIRING.

CHECK CONTINUITY OF
COAX FROM EXCITER
TO RFPA. CHECK
COMPONENTS BETWEEN
MP80OI & Q80l BASE.

TROUBLESHOOT POWER
CONTROL ON LOGIC
BOARD OR REPLACE

LOGIC BOARD.

BOARD AT J7-2.
KEY TRANSMITTER.

DOES
DC LEVEL
RISE TO 8 OR
10 VOLTS THEN
DROP TO
NEA?R 0

(NOTE 1)

MEASURE RESISTANCE OF
CURRENT SENSE HI FROM
J7-3 TO A+ AT PA FEED-
THRU P . 1T SHOULD
BE 27-47 OHM DUE TO R902
. MEASURE RESISTANCE
OF CURRENT SENSE LO FROM
J7-4 TO ORANGE WIRE ON PA
FEED THRU PLATE. RESISTANCE

SHOULD BE 32 OHM DUE TO R90I.

PROBLEM
FOgND

THROUGH HARMONIC S
FILTER WITH AN POWER QUT REPAIR.
OHM METER. CHECK "
ANTENNA SWITCH.
| : IS R
OR R8I8 BURNED?
RANGE 3:
IS R8IS, R8I7
OR R8I8
PUSH PULL FINALS UNBALANCED. CHECK THAT ANTENNA VSWR <3:1
CHECK FOR FAILED OR WEAK Q802 RANGE | 8 2 : CHECK L8Il, C8I8 FOR
OR Q803. CHECK FOR UNEQUALED FAULTY COMPONENT OR CONNECTION.
RF DRIVE AT THE BASE OF Q802 RANGE 3:CHECK L8I0, C8(7 OR L8I|
OR Q803 WITH AN RF VOLTMETER. 88 FOR FAULTY COMPONENT OR
CONNECTION.
TABLE A
DC CURRENT DRAW -~ PA STAGES (SEE NOTE 2)
STAGE  |CONNECT AMMETER TYPICAL CURRENT DRAW (AMPS] AT 120 WATTS OUTPUT
IN SERIES WITH: RANGE | RANGE 2 RANGE 3
29.7 MHz | 33 MHz | 36 MHz | 36 MHz | 39 MHz | 42 MHz | 42 MHz | 46 MHz | 50 MHz
80l L802 AND R8I2 | 2.0 1.9 1.8 2.4 2.2 2.2 2.9 2.3 .7
0802, Q803 R8I3 16-19 15-19 16-19 | 15718 15219 16-20 | 17-2l 17-2l 17-19

NOTES:

I. USE SIMPSON MODEL 260 OR EQUIVALENT. SOME DVM'S
MAY GIVE ERRONEOUS DISPLAY IN THE PRESENCE OF
HIGH POWER RF.

2. |IF MEASUREMENT CANNOT BE TAKEN BEFORE CONTROLLED
B+ DROPS TO NE

AR ZERO, DISCONNECT Ji2-4 AND SUPPLY
6 VOLTS TO THE EXCITER BOARD AT Ji2-4.



START
W,

ARE
ANY ERROR
TONES PRESENT
WHEN RADIO
TURNED ON

PUSH AND HOLD
MONITOR BUTTON
FOR 2 SECS.

1S
UNQUIETED
RECEIVER
NOISE IN
SPE%KER

REFER TO
"ERROR TONES".

CONNECT RF
SIGNAL TO RCVR.
INPUT (ImV MOD

IKHz AT 3KHz
DEVIATION).

]
IKHz TONE
HEARD IN
SF’Eé\KER

1S
EXCESSIVE
NOISE OR
DISTORTION
PRE?ENT

1S
XMIT
MORE THAN
2.5KHz OF
FR’EQ.

REFER TO
"TRANSMITTER
OFF FREQUENCY".

9.6V
PRESENT ON
J6-1

REFER TO
*BAD SQUELCH
OR PL/DPL".

PULSES PRESENT
AT J6-6,7,AND 8

NO RECEIVE AT ANY RF LEVEL
(SEE ALSO POOR RECEIVER PERFORMANCE )

IS

9.6V
REMOVE PRESENT ON

RF BOARD.

REPLACE

LOGIC BOARD.

NO REPLACE

RF BOARD.

REPLACE
LOGIC BOARD.

]
300mV RMS
ON %IB—I

REPLACE
LOGIC BOARD

REFER TO

*BAD SQUELCH

OR PL/DPL".

CHECK
FOR SHORTS

AND OPENS
ON SW B+

1S
SENSITIVITY
BETTER THAN
0.3uw FOR 12dB

SINAD

REFER TO
*BAD SQUELCH
OR PL/DPL".

DISTORTED
OR N?OISY

REPLACE
RF BOARD.

\ 4

REPLACE
RF BOARD.

NO

IS
265mV RMS
AT J?2|—I4

IS
265mV_RMS

REPLACE
LOGIC BOARD.

AT Ullo2-14
?

REPLACE
ulio2.

CHECK
INTERCONNECT

BOARD AND
CABLE KIT.

CHECK
R50I.R500

OPEN, OR
C513 SgORTED

REPLACE
DEFECTIVE
COMPONENT.

REPLACE

LOGIC BOARD.

CHECK 4.8V
SOQURCE
CIRCUITRY.

IS
IKHz TONE
FREE OF DIST.
AND EXCESS NOISE
AT U§0l—4

1S
IKHz TONE
FREE OF DIST.
AND EXCESS NOISE
AT U?02—4

IS
IKHz TONE
ON J2I-4 OR
J2|?—3

IS
IKHz TONE
PRESENT ON
JI001-31 OR
dIOO-J—SZ

REPLACE
SPEAKER.

REPLACE
uilo2.

»

ARE
R504,R505

R508 OPEN, C5I0,

C507 S;IORTED

REPLACE
usol.

REPLACE
DEFECTIVE
COMPONENT.

ARE
R506,R5
R509 OPEN
€508,C509
SHO!;TED

07,
. C5li, REPLACE
usoa.

REPLACE
DEFECTIVE
COMPONENT.

REPLACE
DEFECTIVE
CAPACITOR
C501 OR C502.

REFER TO
CONTROL HEAD
CHART.

GXW-5209-0

RADIO WORKS ON SOME CHANNELS BUT NOT OTHERS

START
P

is DOES CHECK FOR
LCONTINUOUS RECEIVER IN%;,ES,;‘,{:\#(:E “POGR RECEIVER
i WORK O.K. ERPEREN PERFORMANCE®.
ES HAS
XMIT LIGTH RADIO BEEN
REFER TO GLOW RED WHEN PROGRAMMED FOR NO
"ERROR TONES*. PTT IS TRANSMIT ON PROBLEM.
PUSHED THAT CHANNEL
?
REFER TO REFER TO
. . "SYNTHESIZER
LOW RF POWER". o DRERLER
GXW-5212-0

Troubleshooting Charts
PW-6328-B

(Sheet 5 of 7)

10/15/89



START
o

DOES
ADIO NO

R
UNMUTE WITH
0.3wW RF
INF_:)UT

PUT RADIO
IN PL MODE.
(MONITOR LED
OFF)

UNMUTE WITH

0.3V SIGNAL (NO -
PL TONE MODU-
LAT_‘!ON)

HAS CHANNEL
BEEN PROGRAMMED

KEY UP
TRANSMITTER
WITH NO

IS
PL/DPL
SIGNAL AT

J6-3

REPLACE
LOGIC BOARD.

REPLACE
RF BOARD.

REFER TO
*NO RECEIVE AT
ANY RF LEVEL".

R
LOG

EPLACE

IC BOARD.

FOR PL, IF SO,
REPLACE MODULATION
LLOGIC BOARD. APPLIED.
REPLACE
RF BOARD.
Troubleshooting Charts
PW-6328-B
(Sheet 6 of 7)

10/15/89

IS
9.6VDC AT
Uliol=1l AND
U|I0?2-4

ROTATE RII32
FROM FULLY CCW
TO FULLY Cw.

1S
300mVAC AT
Jig-1

BAD SQUELCH OR PL/DPL

CHECK 9.6V
REGULATOR ON
RF BOARD.

TURN VOLUME
CONTROL TO
FULL Cw.

IS
300mVAC AT
Jal-i4

REPLACE
LOGIC BOARD.

CHECK CONTROL
HEAD, CABLE KIT,
AND INTERCONNECT]

BOARD.

SEE NOTES | AND 2.

REPLACE
RF BOARD.

\ 4

DOES
RADIO
SQUELCH AND
UNSQI_.?JELCH

YES

ROTATE
RII32.

DOES
J2i-10
TQGGLE FROM
+5V T(?) ovDC

ROTATE
RII32.

DOES
COLLECTOR

NO

NO

NO

BASIC SQUELCH/
UNSQUELCH AND
SQUELCH TAIL OK,

ROTATE
RII32.

CHECK
Qllo4.

CHECK QllOl
AND Qll02,
REPLACE
DEFECTIVE

COMPONENTS.

CHECK Uil02B
AND ASSOCIATED
CIRCUITRY.

DOES
J2|-11
TOGGLE FROM
ovDC TO
5.0;/00

REPLACE
LOGIC BOARD.

NOTES

o

NG ROTATE
RII32.

DOES
Uilol-3
TOGGLE FROM
1.5VDC TO
8.7VDC

NO ROTATE
RII32.

YES
ARE
CHECK CRIIOI NO
Ql103 AND CRII02
AND QII05. GOOD

YES
REPLACE REPLACE
uliol. ulol.

CHANNEL SCAN MUST BE TURNED OFF TO TROUBLESHOOT SQUELCH.
IF SQUELCH TAIL LENGTH IS ALWAYS SHORT OR ALWAYS LONG, REGARDLESS
OF SIGNAL STRENGTH, CHECK QIIOl, QII02, AND ASSOCIATED CIRCUITRY.

PL LEVEL AT J6-10 NORMALLY I50mV P-P.

PL LEVEL AT J6-I13 NORMALLY 735mV P-P.

REPLACE
CRIOI AND
CRIO2.

GXW-5214~0



START
N

RADIO
PROGRAMMED
TO CORRECT
FR;:Q.

1S
ERROR

TONE_PRESENT

ON TU?RN ON

REFER TO
*ERROR TONES".

RE-PROGRAM

NO,, AT J6-I NO

SYNTHESIZER OUT OF LOCK

ABOVE
9.8V

BELOW
9.4V
IS
VOLTAGE
AT EMITTER REPLACE REMOVE
OF Q279 RF BOARD. RF BOARD.
8.2 + 0.3V
?
IS
A5¥ Egg?ﬁ'ﬂ: REPLACE REPLACE
END OF CIOI RF BOARD. RF BOARD.
?
YES
FOR TRANSMIT
SYNTHESIZER REFER TO
"NO PTT".
FOR RECEIVE
SYNTHESIZER
Y
PROGRAMMED
PULSES PRESENT REPLACE REPLACE
LOGIC BOARD. LOGIC BOARD.

REPLACE
RF BOARD.

REPLACE
RF BOARD.

REPLACE
LOGIC BOARD.

GXW-5211-0

REPLACE
LI7Ol.

IS
COLLECTOR
OF Qi70l

9.6V

REPLACE
Qi7ol.

EXCITER PROBLEMS

REFER TO RF
BOARD
TROUBLESHOOTING
CHART.

IS
COLLECTOR
OF Ql6o0l
9.?6V

REPLACE
Ql6ol.

REFER TO RF
BOARD
TROUBLESHOOTING
CHART.

8-l0V
PRESENT

BETWEEN
LI805;LI806

REPLACE
LI80O6.

1S
8-I0V
PRESENT AT
COLLECTOR
QI?OI

REPLACE
LI8OS.

REPLACE
QI80I.

GXW-6407-0

REPLACE
LI6Ol.

BAD TRANSMIT MODULATION

START

KEY UP
TRANSMITTER, APPLY
AU IGNAL TO MIC

CSOCKEL PIN &  — — — 7 7 7 7

SOCKET
(IKHz AT 80mV RMS) HI

47uF
16V

ATk

4

—» TO MIC JACK PIN 5
560

5%
174 WATT

CHECK LOW(GND)
THAT CIRCUIT IN l
FIG.I0 IS BEING
USED TO APPLY
AUDIO SIGNAL.

AUDIO
OSCILLATOR

I—+—WA—1

» TO MIC JACK PIN 4

JI8-12 ON CTRL

AUDIO
SIGNAL AT JI8-I2 HEAD UNDISTORTED

UNDISTORTED AND

REMOVE
JI8.

UNATTE?NUATED AND UNAT;FENUATED

REPLACE
CONTROL. HEAD

REPLACE
LOGIC BOARD.

1S
REMOVE 6 IOABEIID?SATBRTED
- REPIACE
AND ABOUT 0.6V RF BOARD.
PEAK T?O PEAK AI’;‘EAII\(B'?STPSAﬁv LOGIC BOARD.
?
FOLLOW DEVIIETION
DEVIATION ABOUT REPLACE
ADJUSTMENT g Yol RF BOARD.
PROCEDURE. a
INCREASE RADIO OK
AUDIO TO CHECK
800mV RMS. MICROPHONE.
1S ‘ IS
DEVIATION SelEuATION
. z . z
ek ?5KHZ Q%JOUC%‘B%ER%T Ao SKH LOGIC BOARD.
RADIO OK RADIO OK
CHECK CHECK
MICROPHONE. MICROPHONE.
GXW-5215-0

Troubleshooting Charts
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RADIO

I5-PIN : Pl Ji
H.H.C.H. RED LEAD
CONNECTORS HKN4320A =|I§+ 9 19 Las
Jiool PIOOI COIL CABLE RADIO CABLE ’ "
MIC Hi 14 a“@e . i pem=m= == _—————r 1] 1 (p — = = = e — —_———— TAN e e e = —— e = ) 14 14 [ MIC HI
RX AUDIO 13 13 3 3 GRAY 1 i LVOLUME TOP
VOLUME | | 9 9 PINK 15 |5 | VOLUME WIPER
ANA_GND 3 -3 I < N kg 4 4 1 ) AT
DIG _GND lo 9 14 14—t I 2 > | ANA GND
CLOCK 1o 10 R oo = e 8 8 i romm - WHT/GRN ity I ; | cLOCK
ON/OFF N M i ! 15 15 e e WHT/ORG —_——— e — —— 13 I3 | ONJOFF
DISPLAY ENABLE |7 7 L L 12 12 WHT/YEL 7 7 |DISPLAY ENABLE
DATA IN 6 6 13 13 WHT/RED 8 g [ DATA IN
DATA OUT 8 8 5 5 GRN 12 12 | PTT
+5V 5 5 7 7 ORG 10 10 L+5V
PTT 12 12 6 6 YEL 18 18 | EMERGENCY
IGN 15 15 | | NC 16 16 | XMIT LIGHT
B+ 4 4 2 2 NG 9 g | BUSY LIGHT
HUB 2 2 10 10 | GRN 4 4 | B+
SPKR LO RED 5 5 | SPKR LO
SPKR_HI BLUY 3 3 | SPKR HI
DATA OUT BRN 6 6 | DATA ouT
B- BLK . 17 17 LA-
B+ BRN LEAD
»TO BATTERY +
IGN ORANGE LEAD | 10 |oNiTION BLACK LEAD
OPTION INTERFACE
GXW-5315-C NOTE: THIS CIRCUITRY REPLACED BY
BLK B- |, 4 SHORTING PLUG WHEN SIREN NOT USED. gk
2 2 ————I
WHT/GRN ::J—:; MIC HI 3 3 = ::: BRN
WHT/ORG ON/OFF | 5 GRN
GRN PTT g 6 WHT _
HLNI267A
BLUE PTT | YEL SIREN
SIREN SWITCH CONTROL
HLN5392A ]J1402 Pl1402 ( e—HKN4329A Pl g
PTT 5 5 13 13 LSY9OR SELECT
YEL EMERGENCY |, | PTT(RADIO) 2 2 . 17 [BuUs +
EMERGENCY REF || ] 37‘0/0;"’ 6 6
EMERGENCY 4 4 S 3| 3| [ DIG GND
SWITCH ANA GND 3 3l 1= -HKN4328A
OPTION B- | | { 8 a |_LANA GND
B_ |
2 2
MIC HI(SIREN) 6 6 L ——— BRN - == 27 27 | MIC HI
ENCODE PTT. 2 7 = — == YEL —— = I | LENCODE PTT
BLK HUB REF |, ENCODE PTT ENABLE | 8 GRN 2 2| | LENCODE PTT ENABLE
WHT/BLK HUB |, SYSOR ENCODE | | WHT o4 24 | SY9OR ENCODE
_ BUS- BLK 25 25 [ BUS -
HANG-UP 10 10
BOX SWB+ 3 3 RED 6 6 | SWB+
Bt 9 9l 5 GRN LEAD TO BATTERY+ SN P 12 | RADIO A+
RELAY OUT 5 5| _YEL - T0 HORN OR IGNITION T0 SIREN [F————120 20 | . SPK_COMMON
RELAY IN 4 4 _B.ELL_]TRANS,.-ER RELAY RED LEAD SPKR I: 35 35 iPK loow
"
RED SPKR HI |, (OPTIONAL) i f A A
ORG SPKR LO || |J1a01 pisol ,,L 0 0 | cHass!s
B B LA-
SPEAKER BLK
3.2 /77 LEAD T

Schematics, Circuit Boards Diagrams,

and Parts List for HCN1051A Control Head
(Handheld) Lower/Upper Boards
PW-5272-C

(Sheet 1 of 3)
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P2

UP MOM. |swiosl

J

DN.MOM.

SEL.MOM. |swi052

J

SCAN MOM.

DIR.MOM.  |SWIO53

OFF To(;‘G . l

HUB

DI

DATA QUT

CLOCK

ANALOG GND |
MIC HI |

DY SUPPLY

QI05I
9648

VRIOSI
2.7v

Juioo3

E RIO56
AAA
10K

DATA IN

+5Y

—  ANODE LED |

“CRI052

14
]
13

parts list

KCR|°53

JI100I

DIG.GND.

+5v

DATA IN

|_| SWI054
t MIC HI

1
PTTI PTT

1_‘1 SWI054 T

RIO54

LS A2 AMA
v

DETECTED AUDIO

RI0S2 2 3.3K
27
VOLUME
ANALOG GND.

CLOCK

DATA OUT

DISPLAY ENABLE
HUB

Qlo52 ) RIOSS 16N

9648 10K~

CRIOS] L RIOS5I
id-
¢

Clo51
1

1)
0.001

Schematics, Circuit Boards Diagrams,

and Parts List for HCN1051A Control Head

(Handheld) Lower/Upper Boards

PW-5272-C
(Sheet 2 of 3)
8/31/89

= ON/OFF

ow

12

GXW-5I58-A

SOLDER SIDE GPW-5161-0

COMPONENT SIDE GPW-5162-0

OVERLAY [ GXW-5163~A

LOWER BOARD

HCN1051A Handheid Control Head (99F) MXW-5160-B
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
capacitor, fixed, uF, $+10%, 50V (unless otherwise stated)
C1001-1007 21-13741N69 .100
C1008,1009 21-13741N21 .001
C1010 21-13741N69 .100
c1011 21-13741N21 .001
C1012 23-84538G05 10, 25V, tantalum
C1013 23-84538G03 .1, +20%, 35V, tantalum
C1014-1017 21-13741N21 .001
C1018,1019 21-13741N69 .100
C1051 08-11051A01 .001, +5%, 63V
diode (see note)
CR1001 48-05504C01 LED
CR1051 48-11034A01 silicon
CR1052,1053 48-82466H18 silicon
indicator
DS1001,1002 48-80187G05 LED, 7 segment
connector receptacle
J1 28-80195N01 male, 15-pin right angle
J2 09-80196N01 male, 16-pin
MK1001 50-80258E04 mic cartridge
jumper
Ju1003 06-11009F23 o ohm resistor
connector plug
P2 28-80085E32 male, 16-pin
transistor (see note)
Q1001-1003 48-80141L04 NPN
Q1051,1052 48-11043C07 NPN
resistor, fixed, ohm, +5%, 1/8 watt (unless otherwise stated)
R1001-1010 06-11077A98 10k
R1011 06-11077A%0 4.7k
R1012-1013 06-11077A98 10k
R1014 06-11077A90 4.7k
R1015,1016 06-11077A74 1k
R1017 06-11077A90 4.7k
R1018 06-11077A98 10k
R1019 06-11077A90 4.7k
R1020 06-11077A74 1k
R1021 06-11077A82 2.2k
R1022 06-11077A74 1k
R1023 06-11077B23 100k
R1024 06-11077A38 33
R1025 06-11077A74 1k
R1051 06-11009E73 10k
R1052 06-11009E11 27
R1054 06-11009E61 3.3k
R1055,1056 06-11009E73 10k
switch
SW1001 40-80067H01 push button
SW1051,1052 40-80123H01 toggle
SW1053 40-80123H06 toggle
SW1054 40-80065E01 push button
integrated circuit (see note)
U1001 51-80135C08 LED display driver
u1002 51-84887K36 shift register, 8 BIT static
u1003 51-84621K27 regulator, 5V
voltage reguiator (see note)
VR1001-1007 48-80140L06 5.1V zener

1008 48-80140L07 5.6V zener
VR1009,1011 48-80140L06 5.1V zener
VR1012 48-80140L17 12V zener
VR1051 48-11034A23 2.7V zener

6/30/89

note: For best performance, order diodes, transistors, and intergrated—circuit devices by
Motorola part number.

‘UPPER BOARD

COMPONENT SIDE

SOLDER SIDE GPW-5164-0 INNER TRACK - 1 GPW-5594-O
COMPONENT SIDE GPW-5165-0 INNER TRACK — GND GPW-5595-O
OVERLAY ®E GXW-5166W0I-0 OVERLAY mm  GXW-5/66WO0I-0

COMPONENT SIDE




RI024

INNER TRACK - 1 GPW-5594-O0

INNER TRACK — GND GPW-5595-0

OVERLAY mE GXW-5166W02-0

SOLDER SIDE

UPPER BOARD

VRIO06

RiOI3
RIOI2

SOLDER SIDE
COMPONENT SIDE

OVERLAY

SOLDER SIDE

GPW-5164-0

GPW-5165-0

El  GXW-5i66W02-0

MSD LSD
DsI00l DSI002
7 LeLBusy) 20 4 CLDIR) |7
5 A 28 12 Als
4|8 27 ulool [ Bla
2]¢C 26 10 Cle
0D 25 9 Do
9 LE 24 8 Elo . 3 UI003 | .
F 23 7 Els J_cnons lcnong
§ 6 22 6 G |3 0.l REGULATOR 0.1
| | -DP(PRI) I8 5 DP(SCAN) |
I——_l.’ 35C08 = = =
XMIT LED 3 o
6 CRI0OI o) o 6\01 J_ 6
oy .
i) RIOII =
4.7K
' J2
L 14
< 5V SUPPLY
15 Rlo2! a2 : MIC WL | %
16 2.2K i %mozs
o3 100K
QK Ql100l Aclois VRIOI2
MKIOOI+ o WF cioa 4104 .00l 12v
LLY
icioe _itcloiz .00
T.00l TI0uF %g'a”“
ANALOG GND |
ANODE LED |,
DIG GND ||
. Ro2s =DATA OUT |,
J_ iK
clor? VRION
GXW-5I57-0 +5V *fV Io.oou 5.0V +5V
1 +5Y
7
RI0O! ul002 — | coo 1 1
10K RI002 16 — RIOI2 = = .
‘ AN ' ' H 0l = RIOI3  $10K 14
+5v 10K wRIoOl | cioo2 4 ' AN ] +5y
5.v IOJ 1 cioo7 VRI006 10K SQUELCH _y* swiool Rio14
RIOO3 4 L ol 5.1v DISABLE P
10K RI004 s 0 = =+ =
10K’ VRl
+5V f\éﬁbooz J_gl.?oa fs.woo*l Q1002 . RIOIS crocx |
4104 YWV
RIO05 L 1 = J_cnooa "
10K Riooe s 3 RIOl6 = Io.om
+5V 10K f;mon 1 ciooa f;nsleos K sy 1
AV o.l .
o7 = l 6736 1 RIOI7 DATA IN |4
ngga _ " . 4.7K RO} DISPLAY ENABLE |
+5v 1ok VRI004 | cloos VRIOO09 QIoos ﬁ HUB
5.1V IO.I 5.V sV €1009 2
RI009 L L + = I°'°°' DIR.MOM
10K RioI0 n RIOI9 4 —!
‘ AAA 4.7K =
VWA 20
1ok YRi005 1 cioos 5 J_ lev,.' SCAN MoM. |,
5.1 o.l 8 VRI
I | Igl.?lo fs.nvom SEL MOM. |,
= = = DN.MOM. | o
UP MOM. |
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parts list

HCN4037A Basic Control Head w/Talkaround (16F)
HCN4038A Basic Control Head w/Scan & Talkaround (8F)
HCN4033A Basic Control Head w/Scan (8F)

HCN4034A Basic Control Head (16F) MXW-5150-C
REFERENCE MOTOROLA

SYMBOL PART NO. DESCRIPTION

capacitor, fixed, uF +10% 50V (unless otherwise stated)
C1003-1009 21-13741N69 .100

C1010 23-11019A20 10, +20%, 25V electrolytic
Cc1011 21-13741N69 100

C1012,1013 21-13741N21 .001

C1014,1015 21-13741N69 .100

indicator

DS1001-1003 65-80284N01 incandescent lamp

connector receptacle

SOLDER SIDE

JUMPER TABLE

J104-106 09-80051B01 female, 2—contact, lamp socket
J1002 28-84324M01 male, 2—pin
jumper
JU1001,1003 06—-11077A01 0 ohm
transistor (see note)
Q1001-1006 48-80141L04 NPN
resistor, fixed, ohm, + 5%, 1/8 watt (unless otherwise stated)
R1002 06-11077A86
R1003-1004 06-11077A98 10k
R1005 06-11077A90 4.7k
R1006 06-11077A74 1k
R1007,1008 06-11077A98 10k
R1009 06-11077A36 27 SOLDER SIDE GPW-5154-0 SOLDER SIDE GPW-5(54-0
R1010 06-11077A90 4.7k
R1011-1020 06-11077A98 10k COMPONENT SIDE GPW-5(55-0 COM PON ENT SIDE COMPONENT SIDE GPW-5I55-0
R1021 06-11077A74 1k
R1022 06-11077A98 10k OVERLAY ®m  GXW-5156WO0I-0 OVERLAY mEm GXW-5I56W02-0
R1023 06-11077A74 1k
R1024 06—-11077A98 10k
R1025,1026 06—-11077A74 1k W5V
R1027 06-11077A90 4.7k J100!
R1028 06-11077A98 10k P/0 JI0OI
R1029 06-11077A60 270 +5v |0
R1030,1031 06-11077A98 10k 6A PTT 1o
switch SA _MIC HI 14
SW1001 18-80126A03 potentiometer, 25k, +30%, .16W RI029 S,' 010 | HA 26
gva  gamaan e . oo gy ooz . i —
rotary 8 potition 270 |ouF 2ioK 3 VWA VOLUME lis
SW1004 40-80166N02 rotary 2 position 9 VOLUME {swiool 3.3K ANALQG GND ~
{Tfﬁ%?'ed ciroutt <55e1e£2§37|<36 8 bit shift regi POT |2 Riodi/2sK SPKR_AUD.HI OUT (TO HUB) oo
it shift register aA L 1 SPKR_HIGH Iz
voltage regulator (see note) SRI009 SPKR HIGH 31
VR1001 48-80140L06 1.5V zemer 3A S27 JUIBOI | JUIEC_'g [ HUB SWiTChH o5
VR1002 48-80140L07 5.6V zener SPKR LOW 5
VR1003-1010 48-80140L06 5.1V zene 32
CoNE 1R Qlo0l Ro%2 ORANGE LEAD (IGNITION) 20
M4104 A% POWER ON/OFF (TO SIREN) 22
RI004
. . . AR, 4.5 POWER ON/OFF (TO RADIO
note: For best performance, order diodes, transistors, and intergrated circuit devices by 10K T swiool 'ggllE . : '3
Motorola part number. = L 1003 BACKLIGHT
GREEN LEAD IN (BATT +) l9
MAI04 T | 3.6V < GREEN LEAD OUT (TO RADIO) 4
5V ) ‘;ANALO_LG.ND_M
A =
+5V SERIAL CLOCK \
SWI003 rolgzo T DATA IN s
DISPLAY ENABLE NOTE 2 7
| % RIOIS ) \ 6 | °'°=?3 . HUB HIGH 24
10K VRIO09 J_cloo4 A = 13.6V
%RIOIB 5.0V I.r ulool 10 EMERGENCY OUT(TO RADIO) I8
10K VRIOO! Dsio02
» RAl'gIAZ = = 5 fi]v %Igg“z XMIT EMERGENCY_IN(TO SWITCH) 23
10K VRI008 1 aoos <+ 4
2ZRIOI6 5.V J XMIT INDICATOR 6
>
10K RIOIS 3 ’ 5V Q1005 , Rical I CHASSIS GND li7
4 AN = I 14 VRIO02 M4i04 P
¢ 5V 10K VRIOOT o (1006 MC402} 9 5.6v 1010 SRI008 ' ‘
| % 5.1V I-i 3 L e SIoR = LSlo Rigwe BUSY_INDICATOR o
= 4 s = _ .
MODE SWITCH < = I
(SEE TABLE) ZONE/SCAN  2RI0I4 - - +5V VRIOO3 = = DATA OUT-DIGITAL GND 6
SWITCH <i0K 6 ) 5.V Q1003 &y 13.6v EMERGENCY SWITCH GND 128
6 E : RIOI3 7 1 M4104 cloi3 - HUB_GND 27
A ) " =
L swicoa 10K . 8 L .00l Dsioo3 =+
, = fgm/oos fﬁlom R|;26 34!%%7 BUSY
ZRIOI2
Siok RION = = = . A
‘ T Lgoos  fumoos ¥ Q004 (G Rz
5 . . M4104 A
SQUELCH ~} swooz ‘é’}{l°°5 g'°°° I iK
DISABLE - I = = L ciois RI024
L = - I.I 10K

Schematic, Circuit Board Diagram, and Parts List for
HCN4033A, HCN4034A, HCN4037A, HCN4038A for
Control Head (Clam Shell)

PW-5271-C

(Sheet 1 of 2)

6/30/89

Jui001 | Jui002| Juloos SYSTEM OPERATION
N IN * RECEIVE AUDIO IS ROUTED TO BOTH EXTERNAL SPEAKERS AND HANDSET,
IN ouT | = RECEIVE AUDIO IS ROUTED TO HANDSET AND AUDIO TO EXTERNAL
SPEAKER IS SWITCHED VIA HANG UP BOX.
ouT IN * RECEIVE AUDIO IS ROUTED TO EXTERNAL SPEAKER AND AUDIO TO
HANDSET IS SWITCHED VIA HANG UP BOX.
ouT | ouT [ = RECEIVE -AUDIO IS SWITCHED BETWEEN EXTERNAL SPEAKER AND
HANDSET VIA HANG UP BOX.
* * | OUT | IGNITION LEAD IS ENABLED AND CONTROLS BOTH RX_AND TX.
* x IN | IGNITION LEAD ONLY CONTROLS TX.
* = DON'T CARE
SWI003
MODE uiool
SWITCH POSITION | PIN | PINI5 PIN 14
I 5V | sv 5v
2 ov | sv 5v
3 5v | ov 5v
4 ov | ov 5v
5 sv | sv ov
6 ov | sv ov
7 s5v | ov ov
8 ov | ov ov

NOTES:

|.THE ZONE SWITCH IS USED FOR SCAN ON/OFF ON THE SCAN
CONTROL HEAD.

2.WHEN DISPLAY ENABLE (PIN 7 OF JI0OI) IS HIGH (>3.5V) THEN UIOOI OFERATES
AS A SHIFT REGISTER AND THE LATCHED DATA IS SHIFTED ON THE POSITIVE
EDGES AT PIN 10 OF UIOOL.
WHEN DISPLAY ENABLE IS LOW, UIOO! READS THE CURRENT SWITCH

POSITIONS.

3.UNLESS OTHERWISE INDICATED CAPACITOR VALUES ARE EXPRESSED IN uF:
RESISTOR VALUES ARE EXPRESSED IN OHMS.

GXW-5149-0



BASIC CONTROL HEAD

J100lI

IGNITION 20
B+ 19
MIC HI 14
RX AUDIO 1
VOLUME 15
ANALOG GND 2
N.C. 2
CLOCK |
+5V 10
PTT 12
DATA IN 8
XMIT LIGHT 16
ON/OFF 13
EMERGENCY 18
DISPLAY ENABLE 7
BUSY LIGHT 9
B+ 4
SPKR_HI 3
SPKR LO 5
DATA OUT-DIG GND 6
CHASSIS 17
ON/OFF 22
ANALOG GND 30
HUB REF 27
HUB 24
EMERGENCY REF 28
EMERGENCY 23
SPKR LO 32
SPKR_HI 3l
SPKR _AUDIO HI 29
HUB SWITCH 25
HANDSET AUDIO 26
PTT 6A
PTT REF 3A
AUDIO 1A
GND 4A
MIC HI S5A

P10OI

20 QRANGE LEAD

» TO IGNITION

Pl

19 GREEN LEAD »TO BATTERY + || [-_RED LEAD 19
14 BLK/YEL S nf |4
I BLK/BRN I
15 BLK/GRN 15
2l e Y

2 2
| i BRN L |

10 BLK 10
2 BLK/RED 12
8 GRY 8
16 BLK/BLU 16
13 BLK/ORG 13
18 BLK/GRY 18
7 VIO 7
) WHT 9
7 YEL 4
3 ORG 3
5 GRN 5
6 BLU 6
17 BLK/VIO 17
22 BLACK LEAD

30 }—»TO SIREN HL

27

24 |

28

23 |

32

3 3—>TO SPEAKER

29

25 —| »HANDSET HUB

26 J

6A

3A ‘I

1A »MICROPHONE

4

5A J

RADIO
Ji
19 |_At
14 |_MIC HI
i |_VOLUME TOP
15 | _VOLUME WIPER
> | ANALOG GND
| L_cLock R
10 +5V
12 LPTT
g | _DATA IN
16 | XMIT LIGHT
13 |_ON/OFF
18 | _EMERGENCY
7 |_DISPLAY ENABLE
g [ BUSY LIGHT
4 | B+
3 | _SPKR HI
5 |_SPKR LO
6 | _DATA oUT
17 | A=

GXW-515I-A

Schematic, Circuit Board Diagram, and Parts List for
HCN4033A, HCN4034A, HCN4037A, HCN4038A for

Control Head (Clam Shell)
PW-5271-C

(Sheet 2 of 2)

6/30/89



parts list

CONTROL BOARD

SOLDER SIDE = GPW-5558-0

COMPONENT SIDE GPW-5559-0

OVERLAY ®m GXW-5556WOI-0

HLN5406B Advanced Control Head, 99F (Control Board) MXW-5584-C

REFERENCE MOTOROLA

SYMBOL PART NO. DESCRIPTION

capacitor, fixed, uF, +5%, 50V (unless otherwise stated)

C1001 23-11048C11 10, +20%, 35V, electrolytic

C1003-1005 23-11048C11 10, +20%, 35V, electrolytic

C1006,1007 08-11051A17 0.47, 63V

C1008-1011 -21-13740B57 220 pF

cl1012 08-11051A17 0.47, 63V

C1013,1014 21-13741N21 .001

C1015-1021 21-13741N45 0.01, +10%

c1022 21-13741N21 .001

C1023 08-11051A11 0.047, 63V

C1024 21-11032A09 .001

C1025-1028 21-11031A47 220

C1029-1045 21-11032A21 0.01, +10%

diode (see note)

CR1001,1002 48-80236E08 rectifier, silicon

CR1004 48-80236E08 rectifier, silicon

CR1005-1007 48-82466H18 rectifier, silicon

CR1010 48-80060MO1 rectifier, silicon

connector receptacle

J1001 28-80228J01 connector, 50 position

jumper

JU1003 06-11077A01 0—ohm resistor

JuU1005 06-~11077A01 0—ohm resistor

transistor (see note)

Q1001 48-11043C08 PNP

Q1002 48-11043C07 NPN

Q1004 48-80141L03 PNP, type 41L03

Q1005 48-11043C07 NPN

Q1006 48-80141L04 NPN, type 41L.04

Q1007,1008 48-11043C07 NPN

Q1009 48-80141L04 NPN

resistor, fixed, ohm, +5%, 1/8 watt (unless otherwise stated)

R1001 06-11077A98 10k

R1002 06-11077A90 4.7k

R1003 06-11077A74 1k

R1004,1005 06-11077A98 10k

R1006-1012 06-11077B11 33k

R1013 06-11077A98 10k

R1014,1015 06-11077A98 10k

R1017 06-11077B07 22k

R1018 06-11077A82 2.2k

R1019 06-11077A62 330

R1020 06-11077A42 47

R1021 06-11077A82 2.2k

R1022 06-11077A86 3.3k

R1023 06-11077A74 1k

R1024 06-11077A54 150

R1025,1026 06—-11077A78 1.5k

R1027 06-11077A74 1k

R1028 06-11077A70 680

R1029 06-11077A74 1k

R1030 06-11077A68 560

R1031,1032 06-11077A74 1k

R1033 06-11077A58 220

R1034 06-11077A98 10k

R1035 06—-11077A62 330

R1036-1038 06-11077A98 10k

R1039 06—-11077A28 12

R1040 06-11077A74 1k

R1041 06-11077A82 2.2k

R1042 06-11077A74 1k

R1043 06-11077A62 330

R1044 06-11077A86 3.3k

R1045,1046 06-11077A74 1k

R1047 06-11077A68 560

R1048 06-11077A58 220

R1049 06-11077A68 560

R1050 06-11077B07 22k

R1051 06-11077A58 220

R1052 06-11077A28 12

R1053 06-11077A58 220

R1054 06-11077A98 10k

R1101 06-11027A98 10k

R1102 06-11077B07 22k

switch

SW1001 40-80033K01 toggle

integrated circuit (see note)

u1001 51-84621K27 voltage regulator

U1002 51-84621K32 quad op amp

U1003,1004 51-80073C06 analog multiplexer, CMOS

u1005 51-84887K26 analog multiplexer/demultiplexer

U1006 51-84621K32 quad op amp

voltage regulator {see note)

VR1001 48-11034A19 zener, 10V, 25 mA

VR1002,1003 48-80140L15 zener, 10V, 5 mA
6/30/89

note: For best performance, order diodes, transistors, and integrated circuit devices by
Motorola part number.

Schematics, Circuit Boards Diagrams, and

Parts Lists for HCN1052B Advanced Control Head
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SOLDER SIDE

COMPONENT SIDE

OVERLAY mm

GPW-5558-0

GPW-5559-0

GXW-5556W02-A

SOLDER SIDE

JUMPER CONFIGURATION

JUMPER

FUNCTION

CR1010

CONNECTS PTT LOW TO IGNITION
SENSE WHICH PREVENTS
TRANSMITTING WHEN

IGNITION IS OFF.

Ju1002

CONNECTS PTT LOW TO ANALOG
GROUND TO ALLOW
TRANSMITTING REGARDLESS OF
IGNITION SENSE.

JU1003

CONNECTS ON/OFF SWITCH TO
DIGITAL GROUND ALLOWING
RECEIVER OPERATION REGARD-
LESS OF IGNITION SENSE.

JuU1004

CONNECTS PTT TO PTT IN WHICH
ALLOWS REMOVAL OF EXTERNAL
VIP JUMPER PLUG.

JU1005

CONNECTS MIC LO TO ANALOG
GROUND WHEN HANDSET IS NOT
USED.

JU1006

CONNECTS MIC LO TO PTT LOW
WHEN HANDSET IS USED.

NORMALLY, THE FOLLOWING JUMPERS ARE
INSTALLED, JU1001, JU1003, AND JU1005.




CONTROL BOARD

cio13 ciol4 1022 clo24 FLEX CABLE
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JIOOI +5V(B) |5
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Cloie Q!00lI +clool Uulool I+ uloo2b | 1 Cloos NC ———1I3
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IC—HI o— a 9.6V 9.6V 9.6V
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o= -0l 6 RIOO8 RI0O09 33K 33K S33K
20 [PTT=0IN) JUio04 RI044 RI02] 4 U004 33K 33K VOL-C | g
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V’U SPKR-LO=IN 1€ 2 10 VOL-A |
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2 [HORN-RELAY iK 1K 14 6 = = +5V
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I - RIOS5I €l007 T2z |- QI“C‘)'%‘;
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14 o Jcio2? 8
U006 g 3] 2207 3 J P .
1/4 2IK32 Schematics, Circuit Board Diagrams, and

Parts Lists for HCN1052B Advanced Control Head
PW-5583-C

(Sheet 2 of 4)

6/30/89



ADVANCED CONTROL HEAD

JI0OI
< MIC HI 17
RX AUDIO 50
VOLUME 33
ANALOG _GND 6
N.C. 30
CLOCK 13
+5V 29
L_PTT 28
DATA .IN 14
DISPLAY ENABLE 26
ON/QOFF 48
EMERGENCY 45
IN LIGHT 46
HORN IN 32
B+ 3)
SPKR HI 44
SPKR LO - 1l
DATA OUT. 12
DIG GND 49
SPKR_HI 10
SPKR LO 43
B+ 47
IGNITION 15
MiC
PTT 24
PTT REF 23
HUB 40
MIC LO 7
MIC HI 8
SWB+
vIP
ANALOG GND 5
ON/QOFF 38
MIC HI 4
PTT IN 20
PTT OUT 37
DIG_GND 21
HUB 35
HUB REF 36
EMERGENCY REF 19
EMERGENCY 3
HORN RELAY 2
LIGHT RELAY 34
VIP OUT |
B+ I8

Schematics, Circuit Boards Diagrams, and

Parts Lists for HCN1052B Advanced Control Head
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RADIO

DISPLAY BOARD

. swi066

Pl Ji
[ + RED LEAD 19 19 A+
,7_‘ I
P10OI
17 S GRY A 14 14 MIC HI
50 TAN M I VOLUME TOP
33 PNK 15 15 VOLUME WIPER
13 ¥
30 2 2 ANALOG GND
13 = WHT/GRN P | | CLOCK
L N7
29 WHT 10 o +5V
28 vVio 12 12 PTT
14 ORG 8 8 DATA IN
26 YEL 7 7 DISPLAY ENABLE
48 WHT/YEL 13 13 ON/OFF
45 WHT/RED 18 I8 EMERGENCY
46 WHT/ORG 6 16 XMIT LIGHT
32 WHT/BRN 9 9 BUSY LIGHT
31 GRN 4 4 B+
44 BLU 3 3 SPKR HI
1] RED 5 5 SPKR LO
12 8RN 6 5 DATA OUT
49 BLK 17 7 A-
10 BLK/GRN
43 BLK/ORG TO SPEAKER BLACK LEAD
47 g';ii” '-EL’E'Z\D > TO BATTERY +
15 GE » TO IGNITION
MIC
24 ] GXW-5580-0
23
40 —» MICROPHONE parts list
7 HLN5406B Display Control Head, 99F (Display Board) MXW-5588-C
REFERENCE MOTOROLA
8 SYMBOL PART NO. DESCRIPTION
4 N.C. - capacitor, fixed, uF, +10%, 50V (unless otherwise stated)
C1050,1051 21-13741N21 0.001
C1052-1070 21-13741N69 0.1
C1072-1073 21-13741N45 0.01
VIP diode (see note)
5 CR1050,1051 48-82466H18 rectifier, silicon
5 CR1052,1053 48-80026P03 LED, red
3g [38 CR1054 48-80026P04 LED, yellow
4 14 CR1055,1056 48-80026P03 LED, red
20 [20 SIREN CR1057 48-80026P04 LED, yellow
INTERFACE CR1058 48-80026P03 LED, red
37 |37 CR1059 48-11034A01 rectifier, silicon
2 L2 CR1060-1062 48-80026P03 LED, red
35 |35 CR1063-1070 48-80246K04 LED, green
36 |36 indicator
19 |9 DS1050 48-80055M01 LED, 7-segment, 2—digit, green
3 | transistor (see note)
3 Q1050,1051 48-80141L04 NPN, type 41L04
Q1052 48-11043C08 PNP
2 |2 EXTERNAL Q1053 48-80141L04 NPN, type 41L04
34 |34 ALARM RELAY resistor, fixed, ohm, +5%, 1/8 watt (unless otherwise stated)
| e R1055,1056 06-11077A54 150
! » EXTERNAL OPTION CONTROL R1057 06—11077A74 1K
R1058-1069 06-11077A98 10k
18 |18 R1070 06-11077A90 4.7k
R1071 06~11077A68 560
R1072 06-11077A74 1k
R1073 06-11077B11 33k
R1074-1089 06-11077A98 10k
R1090 06-11077A74 1k
R109t 06-11077A98 10k
R1092 06-11077A74 1k
R1093-1100 06-11077A98 10k
integrated circuit (see note)
U1050 51-80236C01 driver, LED display
U1051,1052 51-84887K36 shift register, CMOS
voltage regulator (see note)
VR1051,1052 48-80140L06 zener, 5.1V
VR1053 48-80140L07 zener, 5.6V
VR1054 48-80140L06 zener, 5.1V
VR1058 48-80140L06 zener, 5.1V

6/30/89

note: For best performance, order diodes, transistors, and integrated circuit devices by

Motorola part number.
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SW5VDC

RIBBON CONNECTOR B+ SWB+
TO RF BOARD J6
9.6V
8 JUMPER TABLE
J16 9
SWB+ |5 Juisol | Juiso2 OPERATION
| [o.6v B+ 10 IN IN NO OPTION BD. INSTALLED IN RADIO
i —KEYWAY 13 IN ouT OPTION BD. INSTALLED IN RADIO
4 | vco-moD VCO-MOD | |6 :
5 | REF-MOD REF-MOD |3 JUI503-4UI507 ARE NORMALLY oUT
> [DETECTED-AUDIO DETECTED-AUDIO-IN |5 AND NOT USED.
5 [TotR TOCK |14 JUI508 NORMALLY IN.
VOL.CONTROL-TOP | 4
?JU|5°' OPTION BOARD NOTE:
Q  DECODED-AUDIO-OUT |5 CONNECTOR UNLESS OTHERWISE INDICATED, CAPACITOR VALUES
ARE EXPRESSED IN uF,
J2 RESISTOR VALUES ARE EXPRESSED
I MIC-HI-IN | |g IN OHMS.
2 ' l
| uisoz AUDIO BOARD
? MIC-HI-OUT | & 0.6V CONNECTOR
SCl+ fy J2l
PTT |17
RIBBON CONNECTOR J20 OPTION-TO-AUDIO-SPARE-LINE |2 9.6V |7
TO LOGIC BOARD _ SwB+ ANALOG-GND | 7
J8 & J9 Y swB+ | SW5VDC DIGITAL-GND |, KEYWAY ||»
JI8 VRISO7 ____SPARE |,  REYWAY
5.1 MiCHL 5 =
| [voL-cONTROL-TOP | QI507 AUDIO-TO-OPTION-SPARE |3
|5 [DISPLAY-ENABLE = HANDSET-AUD |g 4104 LOCK | 9
12 [MIC-HI ANALOG-GND | 5
7 [SCi+ SCi+ |7 TELCO €503 GND |
(R LALE PBIT |6 i€ GND |ig
3 [KEYWAY EMER. |3 PROGRAMMING 0.00! I
4 [HANDSET-AUDIO GND a SQUELCH-DECISION |,
g [PBI | JACK AUDIO-PA-MUTE | g
o [PB2Z B{ SwB+ = CHANNEL-ACTIVITY |0
B+ DETECTED-AUDIO
6 T RI5I8 B+ 8
5 | SWB+ AA A
14 [TX/BUSY | IK SWB+
13 | EMERGENCY (HOOK) _ RJ\;\}\? 4
2 [ VOL.CNTL-WIPER , iK L JI T swB+ |7
10 ANALOG-GND (L J) VRIS05 T JUI504 SW5VDC _ QI505 SWB+ |»
7 JUI503 TUUIS05 SRISIO S.v T PWR-ON/OFF |3 4103 SPKR-HI |5
o 10K j SW5VDC SW5VDC |0 n SPKR-HI | 4
= = ANALOG-GND | » 13 SPKR-LO ||g
RISII y CRI504 L CRI502 SPKR-LO |3
47K RIS05 MIC-HI | |4 AUDIO |4
JIo Swavbe S 10K VOLUME-TOP | || L s, INPUT
Juisor I ) = PIT |2
0o-—-0 1 EMERGENCY ||g
7 [ swsvoc ci506 B+ =
SW5VDC RI507 Io.om
3 |FPB IK =
Cl504 =
4 |FPC . RISI2 Q1503 0.00I VRI506 FRONT CRISOI
5 [FPA ARA 25V x
YA 4104 Rl\/sx B+ |4
VRI504 A = -
8 | SERIAL-DATA X5y IK SW5VDC SW5VDC = DATA-OUT | g CONNECTOR L
DISPLAY-ENABLE |7
2 |FPE = °'5=?7 RI508 _cgoe BUSY-LT. | o
10K -
0.001 0.00! XMIT-LT. ||g PTH-C
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10| .GND TO RF PA BLK-LEAD-(GND) |7 =
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o,
N J 1508 §
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= S IK PART OF J2 ASS'Y.
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TO LOGIC
BOARD

J8 P8/P9
| [voLUME ToOP VOLUME Top |, JI8
2 [VOLUME WIPER VOLUME WIPER |»
3 3
4 |HANDSET AuDIO HANDSET AUDIO |4
5 | SWB+ SWB+ |5
6 |B+ B+ le
7 [sci+ sCi+ |7
8 [PBI PBl g
9 [PB2 PB2 | g
10 L GND GND |0
i [PTT PTT |y
12 [MIC AUDIO MIC AUDIO |2
13 [HOOK HOOK (EMER) |3

Jo
| | TX/BUSY TX TITE |14
2 [DISPLAY ENABLE DISPLAY ENABLE |5
3 |FPD paTA In |, Y19
4 |FPE BUSY LITE |5
5 [FPB SQUELCH DEC. |3
6 |FPC AUDIO P.A.MUTE |4
7 [FPA CHANNEL ACTIVITY |5
8 6
g |5V 5V |7
jo [SERIAL DATA SERIAL DATA |g
11 | SERIAL cLOCK SERIAL CLOCK |g
|2 | GND GND |0

J6 P6
| | 9.6V 9.6V || Jié
3 [DET_AuUDIO DETECTED AUDIO |»
5 [LOCK DET. LOCK |3
Jo | V€O MOD. VCO_MOD. | 4
13 |REF_MOD. REF_MOD. |5

DIAGRAM

TO
— INTERCONNECT
BOARD

GXW-5564-0

parts list

HLN5343B MaraTrac Interconnect Board MXW-6593-A
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
capacitor, fixed, pF, +10%, 50V (unless otherwise stated)
Cc11-28 21-84874K01 470 pF, +20%, 250V
C1501 23-80167C03 1000 uF, +20%, 25V, electrolytic
C1502 21-13741N69 0.1
C1503-1508 21-13741N21 0.001
diode (see note)
CR3 48-80153A01 silicon
CR1501,1502 48-80236E08 silicon
CR1504 48-80236E08 silicon
connector receptacle
J1 28-80011A01 male, 19—pin
J20 09-80132M01 telco, 8—pin
J21,22 09-80103M05 female, 18—contact
jumper -
JU1501,1502 06—-11077A01 0—-ohm resistor
JU1508 06—-11077A01 0—ohm resistor
— relay
K1501 80-80075G03 220V, 2 amps
transistor (see note)
SOLDER SIDE CPW-6651-0 Q1501-1503 48-80141L04 NPN
COMPONENT SIDE Q1504,1505 48-80141L03 PNP
Q1506,1507 48-80141L04 NPN
COM PON ENT Sl DE OVERLAY mm  GXW-6652W0l-0 resistor, fixed, ohm, +5%, 1/8 watt (unless otherwise stated)
R1501-1503 06-11077A98 10k
R1504 06-11077A74 1k
R1505,1506 06-11077A98 10k
R1507 06-11077A74 1k
R1508,1509 06-11077A98 10k
R1510 06-11077A74 1k
R1511 06-11077B15 47k
R1512 06-11077A98 10k
R1513-1515 06-11077A74 1k
R1516 06-11077B15 47k
R1517 06-11077A86 3.3k
R1518 06-11077A74 1k
voltage regulator (see note)
VR1502 48-80140L07 zener, 5.6V
VR1503-1505 48-80140L06 zener, 5.1V
VR1506 48-80236E07 zener, 28V
VR1507 48-80140L06 zener, 5.1V
non-referenced parts
26-80191P01 heatsink (2 used)
MP101 64-80264A01 cable plug
03—-10904A02 screw, machine M3.5 x 0.6 x 6 (2 used)
3/31/90
note: For best performance, order diodes, transistors, and integrated circuit devices by
Motorola part number.

INNER LAYER |
INNER LAYER 2

GPW-6651-0

INNER LAYERS

OVERLAY mm GXW-6652WOI-0

\ NI\ ANUAN

VRISO04

SOLDER SIDE
GPW-6651-0

COMPONENT SIDE

SOLDER SIDE OVERLAY s GXW-6652W02-0 Schematic, Circuit Board Diagram, and

Parts List for HLN5343B Interconnect Board
PW-5273-D

(Sheet 2 of 2)
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AUDIO SIGNAL IS AMPLIFIED BY US50I
AND APPLIED TO ONE SPEAKER LEAD.
OUTPUT OF US50I-4 ALSO APPLIED TO
U502-2 WHERE IT IS _INVERTED,
AMPLIFIED, AND APPLIED TO SECOND

Schematic, Circuit Board Diagram, and
Parts List for HLN5342B/C Audio Squelch Board

PW-5275-D
(Sheet 1 of 2)
3/31/90

AUDIO POWER AMP

P/0 J2I
(INTERCONNECT BOARD)

TAIL LENGTH IS LESS THAN 10 MILLISECONDS AND CORRESPONDS TO 4 V
AT THE COLLECTOR.

VOLTAGES BETWEEN THESE TWO EXTREMES GIVE A SQUELCH TAIL LENS5TH
BETWEEN 10 AND 160 MILLISECONDS. .

.
SPEAKER LEAD. 9.6V 4.8V SOURCE
fcsi? I 1 +9. 6V
* L .O0IuF +c521 c522 4.8V
R3IZ = AUDIO POWER AMP o, 10uF R502 -OluF 4.8y 9 4
100K I ALUM 10K - >
NOTE 6 Jog* AUDIO BUFFER AWP |000F 502 lcsis 8
TO AUDIO Tl100
P/0 J2I &V  |e0.FrROM | RoI0" RS0 o516 I(;'Olé . 4.8V [0 ulo2p
(INTERCONNECT) J3 RADIUS 2[NC 100K 10K _,___)|+— Y chm R503 21K32
BOARD c504 e SOmY RMS L 220uF €520 I0F 10K
T4
REG 1€ 7.0V RMS €512 N
+9.6V .00IuF | & OOIuF
! R500 c513 13 4.8VDC U50l NOTE © ZZO(uF 1
v 65C03 =
- 10K R 4sv [ cs19 €503 L3voe "1 |
Tioo /
13 | AUD.TO OPTION SPARE VRS00 = 1102¢ °P202|‘_’$ _Lc524 1 c505 6.5VDC | 3¥ee , SwW B+
OV 240 2IK32 39 T220 6.5vDc 4 lcsos  [tcsos |csis 17
0.8VDC : o.8vDe | 220 L47uF  TI00 SPKR Hi |5
= AUDIO MUTE = us02 N POLY 1 SPKR HI | 4
+9, 6 +9.6V +c510 65C03 t+Csli SPKR LO ||
AUDIO INPUT L = = \5uF
14 90mv RMS 1SuF R504 C508 R509 R507 u 1 SPKR LO |3
NOTE 6 RSIL I+c523 PAA VYV AP SW B 2
6.8K TIOUF 310 RS508 Ol 10 IK L Rs06 DIGITAL GND |,
ALUM L500 CR500 io 22 [ DIGITAL GND ||g
& LAUDIO PA MUTE Q500 A1 uH AO| ¢so7 = |cs00
M9642 u ~.OluF
Ly SQUELCHED 0.0VDC RSI3 o5 T NOISE DETECTOR “F_ AnALOG oD |
: 6.8K O = RII3I* Jul200*
22 A A— O — O
12 |[KEYWAY 39K
CRS0I — 04 Juizor*
NOISE AVP N .
RII35 Rilog | Clll2
DETECTED AUDIO AN NOISE FILTERING POSITIVE-GOING NOISE SPIKES - g‘iovVDDcCFFuULLLLonNSQ
8 100K RIIO3 AT THE INPUT OF UIIOID (NOISE 47K 0.00IuF : CHANNEL ACTIVITY ||o
A DETECTOR) BECOME LARGER
33K RIIO5 NEGATIVE-GOING SPIKES AT THE cuor
LOCK ciis v OUTPUT THAT CAUSE THE AVERAGE 5
9 ¢ R{}{;@ 2 clio3 100K VOLTAGE TO DECREASE FROM THE 220 CRIIOI +9.6V
A" = | cma SQUELCH ¢ NO-NOISE OR FULLY QUIETED croz ¥
033uF a.8v L pOT 220 clio4 VOLTAGE OF 5.1 VOLTS RIIC 5.V DC FULL UNSQ
3 .022uF i€ ¢ .
cnol - cnoz 4.3V DC FULL SQ RII23 RII24
Ulo2A 1132 RIIO2 14 82 ﬁ R110S clio9 820K  SI1.5K Sy e Pkl R ———
2IK32 .00IuF | 0.luF  3.3K 12 R{',gj 2«2/\6? OIHF . SQUELCH DECISION |
13 |+ _~0N0IB 5.KK o] oS cuse  Ruor 6 < ! CRIIOS
Py grco4 +~UlloIC  -OIWF 0.0022yF  I.5K 4 Rt~ AOf
67C04 RII06 5 |+ uliolb 10K 3 RIII8 RII22
220 N AV ¢
67C04 2 |17 150K 220K
+9.6V
COMPARATOR Qo UIIOIA A SR04 /
5 67C04
¥ RIl9 | UNSQ 5.41vDC
4,8V 7 ADAPT RN cliog |+ 33K vo.6v 12K JFULLY sa 8.7vDe Q05
Y Rll?’? . 1.5V 6 ulioz2B 220 10uF . 4102
AN J_ 2IK32
cine RII38 4.75vV DC v RII20
-OluF 6.8K CRIIOG 4.0V DC FULL UNSQ 10K
RIIZ0 9.6V DC FULL SQ £
1AY
<> 68K Aol +9.6V 2.2uF
RII29
THE ADAPT LINE IS NORMALLY AT OV DC,BUT IT RISES TO 9.6V DC 33K Qllol Q‘Lllgg Fell3
FOR 10-50 MILLISECONDS DURING A SYNTHESIZER FREQUENCY CHANGE (WHICH 2102 I.5uF
OCCURS WHEN THE PTT BUTTON IS DEPRESSED OR DURING RECEIVER CHANNEL SCAN). cRIOT
WHILE AT 9.6V DC,THIS SIGNAL CAUSES THE "CHANNEL ACTIVITY" OUTPUT L &Y 3.75vV DC
SIGNAL TO SWITCH TO A LOW (MUTE) STATE,THUS ALLOWING THE SQUELCH '
TO BE IN A "READY TO DETECT* CONDITION.ALSO,THIS 9.6V DC SIGNAL RII2I
PUTS THE SQUELCH IN A SHORT SQUELCH TAIL MODE TO PREVENT NOISE 680
BURSTS WHEN THE PTT BUTTON IS DEKEYED.
[’ THE HIGHER THE VOLTAGE AT THE COLLECTOR OF QIi02 THE LONGER
WILL THE SQUELCH TAIL LENGTH BE WHEN THE TRANSMISSION IS ENDED.
I.OuF THE MAXIMUM SQUELCH TAIL LENGTH IS APPROX. 160 MILLISECONDS AND
CORRESPONDS TO 9.6V AT THE COLLECTOR OF QHO2.THE MINIMUM SQUELCH

NOTES:

I. UNLESS OTHERWISE INDICATED RESISTOR VALUES ARE IN OHMS:
CAPACITOR VALUES ARE IN PICOFARADS,INDUCTOR VALUES ARE IN
MICROHENRIES.

2. TYPES AND CONNECTORS FOR THE INTEGRATED CIRCUITS USED ON
THIS BOARD ARE AS FOLLOWS:

REF

DESIG| TYPE | vccPiny [GND(PINY|  DESC.
UIOIl | 67C04 | +9.6V ()| (7) | QUAD OPAMP
ulloz2 | 2IK32 | +9.6V (4)| (1) | QUAD OPAMP

3. NON-POLARIZED CAPACITORS ARE CHIP TYPE UNLESS OTHERWISE

INDICATED.

4. POLARIZED CAPACITORS ARE TANTALUM ELECTROLYTIC TYPE UNLESS
OTHERWISE INDICATED.
5. DC VOLTAGES ARE MEASURED WITH A HIGH IMPEDANCE (/10 MEGOHM)
DC VOLTMETER
6. MEASURED IN THE RECEIVE MODE WITH AN ON CHANNEL SQUELCH SIGNAL
AT A LEVEL OF -20dBm MODULATED WITH IKHZ AT 3KHZ DEVIATION,
MEASURED WITH AN AC RMS VOLTMETER.VOLUME SET TO GIVE
10 ACROSS 3.2 OHM LOAD.

SOLDER SIDE VIEW

MS642

COMPONENT SIDE VIEW

CATHODE c
ANODE B E
MMBZ5240 4102
4101
JUMPER TABLE
JUI200 | JUI20!
CONVENTIONAL | OUT IN
SECURENET IN ouT

* ASTERISK PARTS NOT USED
ON LATER VERSION BOARDS:
Clll2 REPLACED WITH 0-0HM
CHIP JUMPER P/N 06-11077AOl.

ol E

U501 AND U502

GXW-5180-B



SOLDER SIDE
COMPONENT SIDE

GPW-8655-0

OVERLAY mm GXW-6656WOI-0

J\

COMPONENT SIDE

* NOT USED

SOLDER SIDE
GPW-6655-0
COMPONENT SIDE 4

OVERLAY mm GXW-6656W02-0

SOLDER SIDE

parts list

HLN5342B/C MaraTrac Audio Squelch Board MXW-6653-A MXW-6653-A (2)
REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed, uF, +10%, 50V (unless otherwise stated) ut1102 51-84621K32 quad op—-amp
Ca04,502 Basoie/ce 1000, +20% 36V, cectolc Yoltage reguiator (sce note
» , e o, i
503 08-11051A09 0,023, +5%, 63V VRS0 48-80140115 zener, 10V
C504 21-13741N21 0.001 non-referenced parts
€505,506 21-13740857 220 pF, +5% 26-80129P01 heatsink, audio final (HLN5342C only)
C507 08-11051A13 0.1, +5%, 63V y
peodd o 1a791NEY o 03-10908A18 M3 x .5 x .6 (2 used) (HLN5342C only)
C509 08-11051A17 0.47, +5%, 63V 3/31/90
C510,511 23-13749L27 15, tantalum note: For best performance, order diodes, transistors, and integrated circuit devices by
C512 23--84665F06 220, —10+150%, 25V, electrolytic Motorola part number
C513 21-13741N57 0.033
C514 23-13749D51 1, 35V, tantalum
C515 21-13740B49 100 pF, +5%
C516 23-84665F06 220, —10+150%, 25V, electrolytic
C517 21-13741N21 0.001
C518,519 21-13740B49 100 pF, +5%
C520 21-13741N21 0.001
C521 23-11048C11 10, +20%, 44V, electrolytic
C522 21-13741N45 .
C523 23-11048C11 10, +20%, 44V, electroiytic
C524 21-13740B39 39 pF, +5%
C1101 21-13741N21 0.001
C1102 21-13741N69 0.1
C1103 21-13740B57 220 pF, +5%
C1104 21-13740B47 82 pF, +5%
C1105 21-13741N45 0.01
C1106 21-13741N29 0.0022
C1107 21-13740B57 220 pF, +5%
C1108 23-13749L.23 10, 25V, tantalum
C1109 21-13741N45 0.01
C1110 23-13749D51 1, 35V, tantalum
cin 23-13749M35 2.2, tantalum
Ci112 06-11077A01 O—ohm jumper resistor
C1113 23-13749M31 1.5, 35V, tantalum
C1114 21-13741N53 0.022
C1115 21-13741N57 0.033
C1116 21-13741N45 0.01
diode (see note)
CR500,501 48-11034A01 silicon
CR1101-1107 48-11034A01 silicon
connector, receptacle
Ja21 28-80085E31 male, 12 pin
coil, RF
L500 24-82723H36 0.41 uH
transistor (see note)
Q500 48-11043C05 NPN
Q1101,1102 48-80141L02 NPN
Q1103 48-80141L01 PNP
Q1104,1105 48-80141L02 NPN
resistor, fixed, ohm, +5%, 1/8 watt (unless otherwise stated)
R500-503 06—-11077A98 10k
R504 06—11077A67 510
R505,506 06—-11077A34 22
R507 06—-11077A74 1k
R508,509 06-11077A02 1.0
R511 06—-11077A94 6.8k
R513 06-11077A94 6.8k
R1101 06-11077B15 47k
R1102 06-11077A86 3.3k
R1103 06-11077811 33k
R1104 06-11077A91 5.1k
R1105 06-11077B23 100k
R1106 06-11077A58 220
R1107 06—-11077A78 1.5k
R1108 06-11077B15 47k
R1109 06-11077B31 220k
R1110 06—-11077A86 3.3k
R1111 06-11077A58 220
R1112 06-11077A98 10k
R1113 06—-11077A58 220
R1114 06-11077A86 3.3k
R1115 06-11077A98 10k
R1116 06-11077A94 6.8k
R1117,1118 06-11077B27 150k
R1119 06—-11077B01 12k
R1120 06—-11077A98 10k
R1121 06—-11077A70 680
R1122 06—-11077B31 220k
R1123 06—-11077B45 820k
R1124 06-11077A78 1.5k
R1125 06-11077A84 2.7k
R1126 06-11077B03 15k
R1127 06-11077A%4 6.8k
R1128 06—11077A74 1k
R1129 06-11077B11 33k
R1130 06-11077B19 68k
R1132 18-84944C03 variable, 10k, +20%, .10W
R1134 06-11077B15 47k
R1135 0611077823 100k
R1136 06-11077A98 10k . L. .
R1197 0611077803 15 Schematic, Circuit Board Diagram, and
R1139 06-11077B09 27k Parts List for HLN5342B/C Audio Squelch Board
R1140 06—-11077A98 10k
integrated circuit (see note) PW 5275_D
U501,502 51-80065C03 audio PA (Sheet 2 of 2)
U1101 51-80067C04 quad op—amp

3/31/90



LOW BAND EXCITER BOARD SCHEMATIC
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Schematic, Circuit Board Diagrams, and Parts List
for HLB4116A Low Band Exciter/Power Control Board
PW-6331-A

(Sheet 1 of 2)
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EXCITER/POWER CONTROL BOARD

parts list

HLB4116A MaraTrac Low Band Exciter/Power Control Board MXW-6333-A
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
capacitor, fixed, uF, +10%, 50V (unless otherwise stated)
C901-903 21-13741N45 0.01
C809,910 21-13741N21 1pF
C1601-1603 21-13741N45 0.01
C1604 21-13740B60 300 pF
C1605 21-13741N45 0.01
C1702,1703 21-13741N45 0.01
C1704 23-11054M01 2.0, 35V, tantalum
C1707,1708 21-13740B45 68 pF
C1801,1802 21-13741N45 0.01
C1804 21-13740B47 82 pF
C1805 21-13740B36 30 pF
C1806,1807 21-13741N45 0.01
C1809 23-11054M01 2.2, 35V, tantalum
c1810 21-13740B36 30 pF
diode (see note)
CR901 48-11034A01 silicon
connector receptacle
J11 09~-80001F01 jack, phono
J12 28-80164N01 header, 5 pin
J13 28-80071H01 circuit board, 7 contact
J15 28-84324M01 2 contact
J26 28-84318M06 circuit board, 2 pin
coil, RF
L1601 24-83397L12 1.2 uH
L1701 24-83397L12 1.2 uH
L1702 24-11030B15 114 nH
SOLDER SIDE GPW-6334-0 L1802 24-83977B02 choke, 2-1/2 turns
COMPONENT $1DE CPW-6335-0 L1803,1804 24-84411B04 140 nH
COMPONENT SIDE L1805 24-82835G32 64Q nH
OVERLAY GXW-6336W0I~0 L1806 24-80036A01 ferrite bead
connector plug
P1600 29-80014A01 clip, coax terminal
transistor (see note)
Q901,902 48-11043C07 NPN
Q1601 48-11043C16 NPN
Q1701 48-11043C49 NPN
Q1801 48-00869859 NPN
resistor, fixed, ohm, +5%, 1/8 watt (unless otherwise stated)
R900 06-11077A01 jumper
R901 06-11077A40 39
R902 06-11077A36 27
R905 06-11077B15 47k
R906 06-11077A74 1k
R907 06-11077A68 560
R908 06-11077A80 1.8k
R909 06-11077A90 4.7k
R910 06-11077A88 3.9k
R911 18-80205N02 20, +10%, 1/2W, potentiometer
R916 06-11077A01 jumper
R1601 06-11077A43 51
R1602 06-11077A54 150
R1603 06-11077A74 1k
R1604 06-11077A68 560
R1605,1606 06-11077A54 150
R1607 06-11077A68 560
R1608 06-11077A54 150
R1701,1702 06-11077A68 560
R1703,1704 06-11077A54 150
R1705 06-11077A34 22
R1801 06-11077A54 150
R1802,1803 06-11077A64 390
mechanical parts
09-80265N01 coax (2 used)
14--80001C01 insulator, transistor
26-80006MO1 shield, second VCO (4 used)
SOLDER SIDE GPW-6334-0 29-80146B01 terminal
COMPONENT SIDE GPW-6335-0 6/30/89

note: For best performance, order diodes, transistors, and integrated circuit devices by

OVERLAY @  GXW-6336W02-0 Motorola part number.

SOLDER SIDE

Schematic, Circuit Board Diagram, and Parts List for
HLB4116A Low Band Exciter/Power Control Board
PW-6331-A

(Sheet 2 of 2)

6/30/89



RANGE 1 LOW BAND POWER AMPLIFIER SCHEMATIC

HLN5443A
FEEDTHROUGH
P13 - Y _ _ pcB _
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Schematic, Circuit Board Diagram, and
Parts Lists for Low Band Power Ampilifier
Range 1, 29.7-36 MHz

PW-6666—-A

(Sheet 1 of 2

3/31/90



parts list | RANGE 1 LOW BAND POWER AMPLIFIER

HLB4117A MaraTrac PA Board, 110W Range 1 MXW-6671-O HLB4077A Power Transisotr Kit MXW-6382-0
REFERENCE MOTOROLA REFERENCE MOTOROLA N
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTIO
capacitor, fixed, pF, +5% (unless otherwise stated) transistor (see note)
C803 08-11051A17 0.47 uF, 63V Q801 48-00869583 power, NPN
C804 08-11051A02 0.0015 uF, 63V Q802,803 48-84411L02 power, NPN
€807 21-84494B07 150 31/89
csog 21-84494820 510, 300V note: For best performance, order diodes, transistors, and integrated circuit devices by
€809 08-11051A08 0.015 uF, 63V Motorola part number.
C810 21-84494B15 300
Cc811 21-84494B18 390
c812 21-84395B62 500, 250V
C813 21-84494B20 510, 300V
C814 21-84857K06 565, +3%
C815,816 08-11051A08 0.015 uF, 63V
c817 21-84395B62 500, 250V
Cc818 21-80067A45 30. HLN5443A Feedthru Plate Assembly MXW-6381-A
C819-822 21-84494B31 75
C824 08-11051A08 0.015 uF, 63V gﬁ;%%i"“ :,‘fg.? ng"A DESCRIPTION
C826 21-84395B02 100, 250V .
ggg g: ﬁggggﬁ Zg gg% capacitor, fixed, pF, +5%, 500V (unless otherwise stated)
i 21-84547A07 .047 uF, +20%, 100V

C829,830 21-84395B06 150, 250V C881-887 0 UF, £20%, 100
C831 21-84395B26 160, +2% connector
832,833 21-84395B06 150, 250V 28-80155K01 male header To ANTENNA
C834 21-84395B22 66, 250V coil, RF SswiTcH
€840 08-11051A17 0.47 uF, 63V . 1.881-887 7684069804 ferrite bead
C841 23-84669A05 50 uF, —10+150, 25V, electrolytic
C843-849 21-11015B05 220, +10 pF, 100V 3/31/90
C855-857 21-11015B19 3300, +10 pF, 100V
C858 23-11054H04 4.7 uF, £10%, 25V, tantalum
diode (see note)
CR803,804 48-82466H13 rectifier, silicon
coil, RF
L801 24-11030D06 86.6 nH
L802 24-80036A02 1/2 tun
1803 24-84235B04 4~1/2 turns, airwound
L804 24-11030D06 86.6 nH
L805 24-11030D03 32 nH
L806 24-83977B01 choke
L807 24-80277A17 1-1/2 turns, airwound
L808,809 24-83977B01 choke
L8111 24-80071P13 897 nH
L812 24-80135406 7-1/2 turns, airwound
L813 24-80110B13 7-1/2 turns
L814 24-80110B02 7-1/2 turns
L815 24-80110803 8-1/2 turns
L816,817 24-80110B04 9-1/2 turns
L818 24-80110B03 8-1/2 turns
L819 24-80110B02 7-1/2 turns
Ls20 24-11047A12 82 uH HLN5443A FEEDTHRU PLATE
transistor (see note)
Q800 48-11043C06 PNP
thermistor
RT801 06-83600K09 100k
resistor, fixed, ohm, +5%, 1/4 watt (unless otherwise stated)
R801 06-11009A59 2.7k
R803 06-11086C19 22,2W
R805 06—11086A09 6.8, \W
R806 : 06-11086C29 56, 2W SOLDER SIDE = GPW-6668-0
R807 06-11086A06 3.3, 1W
gggg 8;:?1283220267 :1383. 21V\>Iv COMPONENT SIDE GPW-6669-0
RB10 17-82036G27 18,2W Y mE GXW-6670-0
roto e oA COMPONENT SIDE VIEW
R813 17-80165C02 shunt, 0.01, +10%, 12W _ Gt 0l Bl
R816 06-11086C19 22,2W
R817,818 06-11086C43 220, 2W
R819 06-11045A97 100k, 1/2W SOLDER SIDE VIEW
R822 17-82291B24 0.1, 3W
R823 06-11009A42 510
R824 06—-11009A91 56k SOLDER SIDE
R825 06-11009A37 330 GPW-7744-0
R826 18-80087E08 potentiometer, 10k, +20%, 1/2W COMPONENT SIDE
R827 06-11009A25 100
transformer OVERLAY - GPW-7745-0
T801 24-80099B01 fixed RF
T802 25-80229J03 high power

mechanical parts
MP801,802 29-80014A01 clip, coax (2 used)

6/1/89

note: For best performance, order diodes, transistors, and integrated circuit devices by
Motorola part number.

Schematic, Circuit Board Diagram, and
Parts Lists for Low Band Power Amplifier
Range 1, 29.7-36 MHz

PW-6666—A

(Sheet 2 of 2)

3/31/90



RANGE 2 LOW BAND POWER AMPLIFIER SCHEMATIC

HLN5443A
FEEDTHROUGH
Pz ReB
r L882 1
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GRN | 1 cesz | L ceas
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! 1 cosa I [ csae RB25 858 L J_ce4o J-_fce4| ol
| J;.O‘WUF | /1220 330 : 4T 50uF
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| -047u | i€ R826 OI5uF 2 | e e e ——— e —_——— e —
| At_ | 3300 oK o r 1
L886 4 A
. / .
[ 08876,.- | ggga SeK 27 N OI5uF T802 |
.04 :
u J QM8'32 ! | L8I5 L8I6 L8I7 L8l8 L819 | MP802 TO ANTENNA
| | €804 V5 102 5 SWITCH
L887 |
,LB- | _ | . .00I5uF [ —_]_
VEL 1 J_ 3/ T l 3 R809 ||L808 Lcslo c82l 3 2 | c829 |
| o | P R806 €809 L807 812 %3'3 Tsi iSI TI50 7 7 7 7 7 |
: —VWWv LAY 1AY
56 11/2 T
: /1 : iﬁ .OI5uF E 400 ” | ceia J7 L8IO \% |
T565 L
| | RF FROM MP8OI RS2 807 L8OS YATY, &\ Q8o  Lcsiox lcen  lcai3 8?7 | 1  ————— e —— — —— = UAR—
N LLA 22" 120 32 Oy / M9583 330 390 ' R8OS csis T 400 Ve
b (304 A I S Toow Toms Nores
-Olou €820 c822 :
| csos R805 L806 777 51 51 I.ASTERISK "x" DENOTES UNUSED PARTS.
L8Ol T390 6.8 /N5 / & ) Q803 l l VERIFY WITH PARTS LIST.
32 &) wioz 2.ALL RESISTANCE IS IN OHMS .
; SRBO7 %HLBOQ ALL CAPACITANCE IN PICO-FARADS
GXW-6906-0 %3-3 UNLESS OTHERWISE NOTED.
v 3.VI-V7 TYPICAL RMS VOLTAGES MEASURED WITH RF

MILLIVOLTMETER AND 100:1 DIVIDER ON THE PROBE.

POWER OUT = 120 WATTS
A+ = 12.4 VOLTS

;}10836*

(SEE NOTE 3)

Schematic, Circuit Board Diagram, and
Parts Lists for Low Band Power Amplifier

Range 2, 36—42 MHz
PW-6909-A
(Sheet 1 of 2)

3/31/90

FREQUENCY | VI ve V3 v4 V5 V6 V7
(MHZ) INPUT | Q80OI Q80! | T80l | Q802,Q803|Q802,Q803 T802
B-E C-E | PRIM B-E C-E SEC.

36.0 6.5 1.5 7.8 7.4 1.2-2.0 13.5 150
39.0 5.4 1.3 8.9 9.0 1.2-2.0 12.6 155
42.0 5.6 1.3 9.4 9.2 1.2-2.0 14.3 180




parts lists

HLB4118A MaraTrac PA Board, 110W Range 2 MXW-6905-O

REFERENCE MOTOROLA

SYMBOL PART NO. DESCRIPTION

capacitor, fixed, pF, +5% (unless otherwise stated)

C803 08-11051A17 0.47 uF, 63V

C804 08-11051A02 0.0015 uF, 63V

Cc807 21-84494B06 120, 500V

C808 21-84494B18 390, 500V

€809 08-11051A08 0.015 uF, 63V

c811 21-84494B16 330, 500V

c812 21-84395B14 400, 250V

C813 21-84494B18 390, 500V

C814 21-84857K06 565, 500V, +3%

C815,816 08-11051A08 0.015 uF, 63V

Cc817 21-84395B14 400, 250V

C818 21-80067A40 20

C819-822 21-84494B01 51

Cc824 08-11051A08 0.015 uF, 63V

C826 21-84395B44 46, 250V

Cc827 21-84395B19 43, 250V

C828 21-84395B07 60, 250V

829,830 21-84395B06 150, 250V

C831 21-84395B26 160, 250V, +2%

832,833 21-84395B06 150, 250V

C834 21-84395B22 66, 250V

C840 08-11051A17 0.47 uF, 63V

C841 23-84669A05 50 uF, —10+150, 25V, electrolytic

C843-849 21-11015B05 220, +10 pF, 100V

C855-857 21-11015B19 3300, +10 pF, 100V

C8s58 23-11054H04 4.7 uF, +10%, 25V, tantalum

diode (see note)

CR803,804 48-82466H13 rectifier, silicon

coil, RF

1801 24-11030D03 32 nH

L802 24-80036A02 1/2 turn

L803 24-84235B04 4-1/2 turns, airwound

L804 24-11030B14 9-1/2 turns, airwound

L805 24-11030D03 32 nH

L806 24-83977B01 choke

L807 24-80277A17 1-1/2 turns, airwound

1.808,809 24-83977B01 choke

L810 24-11030E01 fixed RF

L811 24-80071P13 897 nH

L812 24-80135J06 7-1/2 turns, airwound

L813 24-80110B13 7-1/2 turns

L814 24-80110B02 7-1/2 turns

L815 24-80110B03 8-1/2 turns

L816,817 24-80110B04 9-1/2 turns

L818 24-80110B03 8-1/2 turns

L819 24-80110B02 7-1/2 turns

L820 24-11047A12 .82 uH

transistor (see note) g

Q800 48-11043C06 PNP

thermistor

RT801 06-83600K09 100k

resistor, fixed, ohm, +5%, 1/4 watt (unless otherwise stated)

R801 06-11009A59 2.7k

R803 06-11086C19 22,2W

R805 06—-11086A09 6.8, 1W

R806 06-11086C29 56, 2W

R807 06-11086A06 3.3, 1W

R808 17-82036G27 18, 2W

R809 06—11086A06 3.3, 1W

R810 17-82036G27 18, 2W

R812 06-11045B24 2.7, 1/2W

R813 17-80165C02 shunt, 0.01, +10%, 12W

R816 06-11086C19 22, 2W

R817,818 06-11086C43 220, 2W

R819 06-11045A97 100k, 1/2W

R822 17-82291B24 0.1,3W

R823 06-11009A42 510

R824 06-11009A91 56k

R825 06-11009A37 330

R826 18-80087E08 potentiometer, 10k, +20%, 1/2W

R827 06-11009A25 100

transformer

T801 24-80099B01 fixed RF

T802 25-80229J03 high power
mechanical parts

MP801,802 29-80014A01 clip, coax (2 used)

10/15/89
note: For best performance, order diodes, transistors, and integrated circuit devices by
Motorola part number.

RANGE 2 LOW BAND POWER AMPLIFIER CIRCUIT BOARD

HLB4077A Power Transisotr Kit MXW-6382-0
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
transistor (see note)
Q801 48-00869583 power, NPN
Q802,803 48-84411L02 power, NPN
3/1/89

note: For best performance, order diodes, transistors, and integrated circuit devices by
Motorola part number.

HLN5443A Feedthru Plate Assembly MXW-6381-A
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
capacitor, fixed, pF, +5%, 500V (unless otherwise stated)
C881-887 21-84547A07 .047 uF, +20%, 100V
connector
28-80155K01 male header
coil, RF
L881-887 76-84069B04 ferrite bead

3/31/90

HLN5443A FEEDTHRU PLATE

T

e

SOLDER SIDE VIEW

SOLDER SIDE

GPW-7744-0
COMPONENT SIDE

OVERLAY [ GPW-7745-O0

SOLDER SIDE
GPW-6908-0
COMPONENT SIDE

OVERLAY ®=m GXW-6907-0

Schematic, Circuit Board Diagram, and
Parts Lists for Low Band Power Ampilifier
Range 2, 3642 MHz

PW-6909-A

(Sheet 2 of 2)
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HLN5443A
FEEDTHROUGH

P13

RANGE 3 LOW BAND POWER AMPLIFIER SCHEMATIC

F————— % = ——
TEMP-SENSE-HI .
° GRN ! ' c844 NOTES :
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| L8l I 7 L820 2. ALL RESISTANCE IS IN OHMS ,
3| CURRENT-SENSE-LO | oy | YV ALL CAPACITANCE IN PICO-FARADS
ORG ! | c843 -82uH UNLESS OTHERWISE NOTED.
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7 : 50uF
R825 42 7.0 1.2 5.5 I1.0 1.5 14.5 125
SR822
I | ;[ 330 ;*08027 iy i 46 5.0 1.2 72 | 1o 1.5 13 145
| | cege | c8gs +o03 %” 50 5.1 .0 8.2 | 135 1.6 16 140
| | 3300 3300
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| | ¢ A G
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| A | 1 -~~~ """ —————- 7
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| l 520" 7oe 27 & T4 | |
| /I.oqu | /l QM8”822 V6 4 | L8l4  L8IS L8I6 L8l7  L8lg  L8I9 MPB02 TO ANTENNA
887 €804 /N5 / 5 NG R8I9 | | SWITCH
B- | | .00I5uF 100K | Lcszo Lcsso Lcea Lcesz lcsss lcssa |
22— . 7 J_ %Lso:', l RE09 HLSOB iLa,o Leair TI00  TI00 IO  TI00  TI00 T 43
I : 2239 R806 C899 41/72 T L807 CBJZ /WTSOI %3.3 127 100 | |
| Y TR i€ R8IS
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____________ R805 i8 5
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Schematic, Circuit Board Diagram, and
Parts Lists for Low Band Power Amplifier
Range 3, 42-50 MHz
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(Sheet 1 of 2)
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parts lists

HLB4115A MaraTrac 110W PA Range 3 MXW-6339-A HLB4077A Power Transisotr Kit MXW-6382-O
REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed, pF, +5%, 500V (unless otherwise stated) transistor (see note)
C803 08-11051A17 0.47 uF, 63V Q801 48-00869583 power, NPN
C804 08-11051A02 0.0015 uF, 63V Q802,803 48-84411L02 power, NPN
C807 21-84494B53 10 3/1/89
(C;ggg gg:?:'ggf%g 800015 uF. 63V note: For best performance, order diodes, transistors, and integrated circuit devices by
y ’ Motorola part number.
C810 21-84494B11 200
c811 21-00868823 345, +3%
c812 21-84395B35 240, +10%, 350V
C813 21-84494B11 200
C814 21-84857K06 565, +3%
C815,816 08-11051A08 0.015 uF, 63V
c817 21-84494B04 100
C818 21-80067A35 15
C819,820 21-84494B14 270
C823 08-11051A17 0.47 uF, 63V
C824 08-11051A08 0.015 uF, 63V
C826,827 21-84395B03 80, 250V
C828-830 21-84395B02 100, 250V
€831 21-84395B20 110, 250V
832,833 21-84395B02 100, 250V
C834 21-84395B19 43, 250V
cs41 23~84669A05 50 uF, =10 +150%, 25V, electrolytic
C843-849 21-11015B05 220, +10 pF, 100V TO ANTENNA
C855-857 21-11015B19 3300, +10 pF, 100V SWITCH
C858 23-11054H04 4.7 uF, 10%, 25V, tantalum
diode (see note)
CR803,804 48-82466H13 rectifier, silicon
coll, RF
L802 24-80036A02 1/2 turn
L803 24-84235B04 4-1/2 turns, airwound
L804 24-11030B15 10-1/2 turns, white
L805 24-11030B05 2-1/2 turns, green
L806 24-83977B01 choke
1807 24-80277A17 1-1/2 turns, airwound HLNS5443A Feedthru Plate Assembly MXW-6381-A
L808,809 24-83977B01 choke
L810 24-11030B15 10-1/2 turns, white REFERENCE MOTOROLA DESCRIPTION
L811 24-80071P13 897 nH SYMBOL PART NO.
o S0 3o 7172 urns, aiwound capacitor, fixed, pF, +5%, 500V (unless otherwise stated)
L814 24-801108B06 7-1/2 turns C881-887 21-84547A07 .047 uF, +20%, 100V
L815 24-80110B07 8-1/2 turns connector
1.816,817 24-80110B08 9-1/2 turns 28-80155K01 male header
1818 24-80110B07 8-1/2 turns coil. RE
tg;g gt?%lgg?g (7) 812/2u:-l|”ns L881-887 76-84069B04 ferrite bead
transistor (see note) 3/31/90
Q800 48-11043C06 PNP
thermistor
RT801 06-83600K09 100k
resistor, fixed, ohm, +5%, 1/4 watt (unless otherwise stated)
R801 06~-11009A59 2.7k
R803 06-11086A03 1, 1W
R805 06—11045A01 10, 12
Ra06 06-11086C29 56 2W HLN5443A FEEDTHRU PLATE
R807 06—-11086A06 33, 1W
R808 17-82036G27 18, 2W i i
R809 06-11086A06 33, 1W
R810 17-82036G27 18, 2W
R812 06—-11045B24 2.7, 12W
R813 17-80165C02 shunt, 0.01, +10%, 12W
R815 06-11086C23 33, 2w
R816 06-11086C19 22, 2W
R817,818 06-11086C43 220, 2W
R819 06—11045A97 100k, 1/2W
R822 17-82291B24 0.1, 3W
R823 06-11009A42 510
R824 06-11009A91 56k
R825 06—-11009A37 330
R826 18-80087E08 potentiometer, 10k, +20%, 1/2W
R827 06—-11009A25 100 :
transformer
T801 24-80099B01 fixed RF SOLDER SIDE VIEW
T802 25-80229J02 high power
non referenced parts
26-80206A02 shield, harmonic filter SOLDER SIDE PW_T
15-80205A02 cover, harmonic filter shield ~7744-0
29-80014A01 clip, coax COMPONENT SIDE
6/30/89

note: For best performance, order diodes, transistors, and integrated circuit devices by
Motorola part number.

OVERLAY - GPW-7745-0

<

RANGE 3 LOW BAND POWER AMPLIFIER

> RF FROM
LLA

COMPONENT SIDE VIEW

SOLDER SIDE

COMPONENT SIDE

OVERLAY

GPW-6340-0

CPW-6341-0

GXW-6342-A

Schematic, Circuit Board Diagram, and
Parts Lists for Low Band Power Amplifier
Range 3, 42-50 MHz

PW-6337-A
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P parts list parts list
Microphone Hardware MXW-5096-A HSN4020A External Speaker
REFERENCE MOTOROLA DESCRIPTION HLN5459A Microphone Circuit Board MXW-6286-O HSN4021A External Speaker MXW-5223-B
SYMBOL PART NO. REFERENCE MOTOROLA MOTOROLA
: - SYMBOL PART NO. DESCRIPTION ITEM NO. PART NO. DESCRIPTION
1 15-80137D05 microphone front housing GDW-5091-0
2 38-80144D03 microphone button capacitor, fixed uF, +5%, 50V (unless otherwise stated) 1 03-00136756 tapping screw, 10~16 x 5/8 (3 used)
3 30-80147H04 microphone cable C1301 21-11038H35 24 pF 2 15-10183A18 connector housing, 2— contact
4 05-80221K01 PTT §witch grommett C1302 21-11039B13 .001 +10% 3 39-10184A45 contact .
8 32-80058H03 housing g.asket C1304 23-11019A20 10 £20% 25V, electrolytic 4 42-82018H05 cable retainer
10 01-80710T70 rear housing C1305 08-11051A11 .047 5 42-84081A03 wire clamp
11 03-80076E04 hi-fo screw C1306 21-11038P50 220 pF 6 03-00140001 tapping screw 6—19 x 7/8 (4-used)
14 35-80089D01 fe!t baffle C1307 21-11039B13 .001 +10% 7 03-84244C01 wing screw (2 used)
15 05-80148D01 microphone grommet C1308 08-11051A14 1563V 8 . 50-84561B08 speaker, 5", 30W
6/15/88 C1309 21-11014H44 62pF, 100V 9 07-80200E02 trunnion bracket
diode (see note) 10 13-82671M08 bezel
CR1301 48-11034A36 12V zener +5% 400mW 11 15-84981B09 cover
microphone 12 32-80195A01 gasket
MK1301 50-80258E04 electret cartridge
transistor (see note) 5/15/89
Q1302 48-11043C05 NPN
B AS I C Co NT R O L H E A D M I C R 0 P H O N E resistor, fixed ohm, +5%, 1/4 watt (unless otherwise stated)
R1302 06—11009A57 2.2k
R1303 06—11009A49 1k
R1305 06—11009A97 100k
R1306 06—11009A19 56
switch
S130t 40-80065E02 momentary switch

mechanical part GPW-3459-B

Schematics, Circuit Board Diagram, Exploded Views,

and Parts Lists for MaraTrac Accessories 14-80652E01 switch insulator

PW-5220-D 2/15/89
te: For best perf , order diodes, transistors, and integrated circuits by Motorol

(Sheet 1 of 2) ;:nenu rz[) e:st performance, order diodes, transistors, and integrated circuits by Motorola

5/15/89
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ADVANCED CONTROL HEAD MICROPHONE SCHEMATIC

parts list

HLNS5389A Microphone Hardware MXW-5475-A
REFERENCE MOTOROLA

SYMBOL PART NO. DESCRIPTION

1 15-80137D05 front housing

2 38-80144D03 mic button

3 30-80223401 6 conductor cable

4 05-80221K01 PTT switch grommet

8 32-80058H03 housing gasket

10 15-80137D03 rear housing (p/o housing assembly)
1 03-80076E04 hi-lo metric screw, 3 used

14 35-80089001 felt baffle

15 05-80148D01 mic cartridge grommet

16 39-10184A10 contact plug, 5 used

non referenced

items

03-10943M09
54-84962K01
33-80016P01
04-80093E01
46-80297N01
46-80281G01

tapping screw (3 x 0.5 x 6)

safety tag

nameplate

flat washer {p/o housing assembly)
hang-up stud (p/o housing assembly)
mic weight (p/l housing assembly

8/30/88

Schematics, Circuit Board Diagram, Exploded Views,

and Parts Lists for MaraTrac Accessories
PW-5220-D

(Sheet 2 of 2)

5/15/89



parts list HANDHELD CONTROL HEAD

Handheld Control Head Exploded View MXW-5227-B
MOTOROLA
ITEM NO. PART NO. DESCRIPTION
1 61-80052H07 lens
2 32-80059H01 gasket, lens
3 13-80020H08 escutcheon (for talkaround)
3 13-80020H10 escutcheon (for non-talkaround)
4 15-80047H02 housing, front
5 32-80061HO1 seal, microphone
6 48-80187G05 diode, common anode
7 32-80063H01 seal, switch
8 09-80197N01 receptacle, LED
9 50-80258E04 electret, microphone cartridge
10 14-80065H01 insulator, microphone
11 51-80135C08 IC display, driver MM5480
12 32-80058H02 gasket, housing
13 01-80749T73 circuit board, upper
14 09-80196N01 receptacle, vertical
15 28-80085E32 connector, male header
16 07-80050H01 bracket, switch
17 28-80195N01 plug, right angle
18 40-80123H06 switch, toggle
19 40-80123H01 switch, toggle
20 30-80227N01 cable, coiled
21 42-80253N01 clip, coiled cord
22 03-00140287 screw
23 15-80048H02 housing, back
24 03-80076E02 screw, metric, hi-lo
25 33-80025H21 nameplate, HHCH
26 0500855939 rivet
27 04-80072H01 washer
28 03-80076E06 screw, metric, hi-lo
30 32-80060H01 seal, PTT
31 04-00139386 washer, flat
32 14-80258N01 insulator, microphone
33 40-80065E01 switch, momentary PTT
34 0180749768 circuit board, lower
35 07-80002J01 bracket, potentiometer
36 38-80131P01 button, PTT
37 36-80053H01 knob
38 42-84591A03 o—ting
39 . 02-80188H01 nut, hex, machine
40 04-00124629 washer, flat
41 18-80095D07 resistor, variable, squelch
42 40-80067HO01 switch, momentary
43 43-80064H01 spacer, LED
44 48-05504C01 LED
45 32-80062H01 seal, button
46 38-80054H02 squelch button
47 32-80291NO1 gasket retainer
5/15/89

Exploded Views and Parts Lists
for MaraTrac Control Heads
PW-5590-C

(Sheet 1 of 3) :
8/31/89 GXW-5226-A




ADVANCED CONTROL HEAD parts list

Advanced Control Head Hardware MXW-5585-B
REFERENCE MOTOROLA

SYMBOL PART NO. DESCRIPTION

1 13-80087J04 escutcheon

2 38-80197P02 pushbutton, MPL

2 38-80197P03 pushbutton, SCAN

2 38-80197P14 pushbutton, RCL

2 38-80197P18 pushbutton, SEL

2 38-80197P19 pushbutton, MON

2 38-80197P39 pushbutton, HOME

2 38-80197P10 pushbutton, H/L

3 38-80253K02 plug

4 61-80095J03 lens, vacuum fluorescent

5 32-80057K02 gasket, lens

6 15-80088J04 housing, front

7 61-80097J01 lens, LED

8 38-80195P03 rocker button, MODE

8A 38-80195P04 rocker button, VOL

9 38-80092J01 pushbutton, DIM

10 32-80180J02 gasket, housing

" 61-80185J02 light pipe, keypad

12 75-80098J01 keypad

13 — LED display (see Control Heads display board)
14 75-80184J01 shock pad

15 14-80240N01 insulator

16 — (not used)

17 43-80011L01 spacer, LED, 8-position

18 43-80012L01 spacer, LED, 2—position

19 — display circuit board (see Control Heads)
20 — control circuit board (see Control Heads)
21 03-10945A14 screw, tapping, M3.12x 1.27 x 16

22 30-80034K01 flex cable

23 03-10945A11 screw, tapping, M3.12x 1.27 x 8

24 — toggle switch (see Control Heads control board)
25 32-80178J01 gasket, ON/OFF switch

26-28 — (not used)

29 32-80179J01 gasket, D—connector

30 38-80128J01 topper, ON/OFF switch

31 — D~connector (see Control Heads control board)
32 1580089402 housing, rear

33 32-80181J01 gasket, connector face

34 03-10908A33 screw, machine, M3.5 x 0.6 x 30

35 07-84323C01 bracket, strain relief

36 33-80178M03 nameplate

37 03-10908A18 screw, machine, M3 x 0.5 x 6

38 30-80184N02 radio cable

39 — microphone cable (see Accessories Section)
40 15-80221J01 VIP connector

42 43-80127J01 spacer, trunnion

43 07-80263L01 bracket, trunnion

44 03-80160E01 screw, wing, M5.0 x .8 x 10

45 03-00136756 screw, tapping, 10-16 x 5/8

GXW-5630-A

8/31/88

Exploded Views and Parts Lists

for MaraTrac Control Heads
PW-5590-C

(Sheet 2 of 3)
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parts list

Basic Control Head Mechanical Parts MXW-5229-A
MOTOROLA
ITEM NO. PART NO. DESCRIPTION
1 07-80101A01 bracket, trunnion
2 03-00135726 screw, trunnion (2 used)
3 03-10908A33 screw, machine (M3.5x0.6x30)(2 used)
4 03-10908A29 screw, machine housing (2 used)
5 33-80117A01 nameplate “MONITOR”
6 36-80102A01 pushbutton
7 42-10128A22 “Q" ring
8 04-00135784 washer, trunnion 2-used
9 42-10128A23 “O" ring (3-used)
10 15-80109A01 housing, bottom
1 04-80149A01 washer, captice (6-used)
12 84-80148N01 printed.circuit board
14 09-80051B01 light socket (3-used)
15 65-80284N01 light bulb (3—used)
16 42-10082A14 retainer, knob (3-used) (for Ref. vendor
installed)
17 36-80107A01 knob, volume squelch
18 36-80107A05 knob, mode
19 36-80107A06 knob, zone
or
36-80107A07 knob, scan
22 32-80203B01 gasket, housing
23 61-80119A01 lens
24 42-10113A31 retainer ring (6—used)
25 15-80108A01 housing, top (for non-talkaround)
25A 15-80221N01 housing, top (talkaround)
26 32-80140B03 gasket, bezel
27 13-80114A04 bezel
28 33-80116A09 nameplate (overlay) (8—-mode)
or
33-80116A10 nameplate (16-mode)
29 05-00132475 rivet (2—-used)
30 07-80100A02 bracket, strain relief
31 04-00007555 washer, flat (2-used)
32 07-80159A01 bracket, switch
33 40-80127A03 switch, pushbutton
34 32-80038C01 gasket, connector
35 01-80749T24 connector assembly
36 40-80166N02 switch, rotary 2-P
37 40-80166N01 switch, rotary 8-P
38 18-80126A03 potentiometer, rotary
39 03-10913A29 screw, machine (2-used)(M3.5x0.6x1x3)
03-00136756 screw, tapping, 10-16 x 5/8” (3—used)
(for trunnion mounting)
40 38-80202N01 repeat/direct button
4 02-82653D01 nut, spanner
42 15-80201NO1 switch, housing (p/o 25A)
43 32-05082E20 o-ring
44 40-05680K03 toggle switch
45 01-80749T20 cable, talkaround

Exploded Views and Parts Lists
for MaraTrac Control Heads

PW-5590-C
(Sheet 3 of 3)
8/31/89
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GXW-7600-0

TO
PO!

EXCITER_AND
WER CONTROL PCB

parts list

MaraTrac Low Band Radio Exploded View MXW-7671-O0
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
1 — top cover assembly
2 55-84300B04 handle, nylon (2 used)
3 2680070801 shield, PA compartment
4 15-80205A02 cover, RF shield (HLB4115, Range 3)
5 — not used
6 03-10911A11 machine screw, 3 x 0.5 x 8 (4 used)
7 26-80107P01 shield, RF (2 used) (HLB4115, Range 3)
8 01-80750T31 coaxial cable assembly
9 29-80014A01 clip, coaxial terminal
10 — 110W PA circuit board (Range 3)
11 17-80165C02 resistor, shunt (HLB4115, Range 3)
12 14-80143A03 insulator, PA
13 32-80084A02 gasket, stud device (2 used)
14 02-00119913 nut
15 26-80254A01 heatsink, LLA
16 — feedthru plate assembly
17 03-10908A26 machine screw, 3.5 x 0.6 x 6 (6 used)
18 02-00007005 nut
19 26—-80238N01 heatsink, TO5
20 — option circuit board
21 30-80157N01 cable, 2 conductor
22 —_ bottom cover assembly
23 04-80149A01 washer, captivating (4 used)
24 03-10913A29 machine screw, 3.5 x 0.6 x 13 (4 used)
25 — mounting tray assembly
26 55-80002A01 handle
27 47-80176P01 pin, pivot (2 used)
28 03-10943R55 tapping screw 3 x 0.5 x 8 (2 used)
29 03-10943M16 tapping screw 3.5 x 0.6 x 10 (19 used)
30 64-80019A01 plate, backup
31 07-80113B01 bracket, latch
32 03-80001P01 screw, 3.5 x 0.6 x 6 (2 used)
33 32-80020C01 gasket, front cable connector
34 47-80027A01 pushbutton
35 41-80029A01 spring latch
36 32-80295C01 gasket
37 07-80030A01 bracket, latch
38 33-80028N03 nameplate, radio
39 55-80370A01 lock
40 02-80006A01 nut, spanner
41 04-00114522 lockwasher
42 32-80080A01 gasket, antenna connector
43 07-80016A01 bracket, lock slide
44 03-10936E14 tapping screw, B3.5 x 1.27 x 13
45 32-80000P01 gasekt, lock support
46 07-80015A01 support, lock slide
47 27-80003P01 chassis
48 26-80092P01 shield, RF
49 30-80231NO1 cable, coaxial
50 03-10943M10 tapping screw, 3.5 x 0.6 x 8 (12 used)
51 02-10971A63 nut, hex
52 43-80013B01 stand off
53-56 — not used
57 — - RF circuit board (Range 3)
58 48-80153A01 diode, pellet
59 —_— not used
60 26-80191P01 heatsink (2 used)
61 23-80167C03 capacitor, electrolytic
62 42-10217A14 strap, cable harness (2 used)
63 - interconnect circuit board
64 — exciter/power control circuit board
65 30-80159N01 cable, power control
66 30-80234N01 cable, feedthru
67 32-80074A02 gasket, cable plug
68 — audio/squelch circuit board
69 03-10908A18 screw, 3 x 0.5 x 6 (2 used) (HLN5342)
70 26-80129P01 heatsink (HLN5342)
! 41-80022A01 lock, spring (2 used)
72-75 — not used
76 46-80151A01 stud, cover release
77 43-80150A01 sleeve, cover release
78 42-80013A01 clip, coaxial (3 used)
79 — logic circuit board
80 — antenna relay assembly
81 26-80163N01 shield, solder side
82 15-80953T01 cover, VCO shield
83 15-80124M01 cover, logic shield
84 — not used
85 42-84733F04 ring, compression
86 75-80202C01 pad, compression
87 54-80166K01 label
88 51-80065C03 IC audio (2 used) (HLN5342)
89 07-80126P01 bracket, relay
90 75-82200H01 pad
non-referenced items
30-10286A06 cable, 14 gage red
30-10286A04 cable, 14 gage black

03/28/90

Low Band Radio Exploded View

PW-7678-0
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Range 1 Parts List

HLB4099A RF Board, 29.7-36 MHz MXW-6563-B MXW-6563-B (2) MXW-6563-B (3) MXW-6563-B (4) MXW-6563-B (5)
OTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA
sR\E(;Ea?)ELNCE yART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO, DESCRIPTION
capacitor, chip, -pF, +5%, 50V (unless otherwise indicated) C208 21-13740B17 4.7, +.25 pF L216-218 24-80063M24 8.2 uH R155 06-11077A98 10k voltage regulator (see note)
21-13740B55 180 c211-213 21-11032B15 0.22 uF, +80-20% L220 24-80063M24 8.2 uH R156 06-11077803 15k VR176 48-80140L15 zener, 10V
g; 51-11032B15 0.02 UF, +80-20% C214,215 21-13740B43 56 L221 24-80063M11 0.68 uH R157 06-11077A78 1.5k ol .
c3 21_13740B66 510 ; C216 21-13740B13 3.3, +.25 pF L222 24-80063M24 8.2 uH R158 — not used crystal {see note) )
& 51-13740B57 220 C218-220 21-11032B15 0.22 uF, +80-20% L352,353 24-80164M01 tunable, 0.7 uH R160,161 06-11077A98 10k Y51 91-80172D01 filter, 10.7 MHz
e 21-13740B38 36 c221 21-13740B15 3.9, +.25pF L354-356 24-80063M31 47 uH R163 06-11077A84 2.7k Y52 48-80908WO1 10.245 MHz
c7 21_13740B19 5.6, +.25 pF C223 21-13740B25 10, +.5 pF L357 24-80164M01 tunable, 0.7 uH R164 18-05500L08 variable, 22k Y151 48-80174D05 14.4 MHz
& G2t et St e S T o e T
c9 21-13740B68 620 » - 22 Uk, + °© transistor (see note) a N -
cl1o 21-11032B15 0.22 uF, +80-20% €227 21-13740B41 47 Qi 48-80182D44 NPN ggg gg_”g;;&zg ) 1253:: :1 ; 14-05160A01 insulator, orystal (4 used)
ci1 21-13740B55 180 c228 21-13740B73 1000 Qo4 48-11043006 PNP 7K, +1% 26-80097M01 shield, coil can (L151)
y C229 21-13740805 1.5, £.25 pF R178,179 06-11077F91 10.0k, +1% 26-80098MO1 shield, coil can (10 used)
c12,13 21-11032B15 0.22 UF, +80-20% e o ydnreded Q51 4880182044 NPN Ri7e geniorreet 100k, +1% ield,
o 21-13740B46 ot used C231 21-13740B38 36 Q52-54 48-11043012 FET R181 06-11077F91 10,0k, £1% Ry Shietd, san (4. J5)
G15 = ; Qs5 48-80214G02 NPN ' 19 ,
Cc233 21-13740B63 390 R182 06-11077G28 23.7k, +1% 75-05295B802 ad, crystal (4 used)
17 21-13740B66 510 Q56 48-11043C12 FET pad, cry:
c R B o = he memd &
P 2113740871 820 C238-240 21-11032B15 0.22 UF, +80-20% 02108 iy soaaaoz AN R210 06-11077A01 0 note: For best performance, order diodes, transistors, and integrated circuit devices by
c21 21-13740B60 300 241,242 21-13740847 82 Q105 48-80214G02 NPN R211 06-11077A98 10k Motorola part number.
o 51_13740R60 880 C243 21-13740B13 3.3, +.25 pF e P, NoN R212,213 06-11077A76 1.2k
C24 21-13740B73 1000 C245-247 21-11032B15 0.22 uF, +80-20% Q151 48-80182D44 NPN R214 06—11077A62 330
coi SR sesw T e i o g
o
8§§“29 S]j 13934%3253 2;,202 uF, +80-20% C251,252 21-11032B15 0.22 uF, +80-20% 8;gg 33—2831??&2 ggy R217 06-11077A34 2
- C277,278 23-11048B19 47 uF, +20%, 16V — R218 06-11077A66 470
C31 21-13740848 91 _ o Q204,205 48-80182D44 NPN R219 06-11077A28 12
C32 21_13740863 390 €301 21-11032B15 0.22 UF, +80-20% o 4580182044 NEN
S s g o o s o o
Goz 21 iaviones 2% ©352-354 21~11032B15 0.22 uF, +80-20% Qa7 76 oS0 aae NN R222 06-11077B02 13K
_ o C356 21-13740B57 220 R223 06-11077A94 6.8k
C53-57 21-11032B15 0.22 uF, +80-20% - o D soF Q351 48-80930W01 dual gate FET R22s SooTress 8.8k
58 2113740868 620 e iy 0033 F Q352-354 48-80214G02 NPN
C357 21-13741B33 0.0033 uF, +10% R226,227 06-11077A44 56
o POt %0 C358 21-13740858 240 Q355 48-05128M16 PNP R228 06-11077A66 470
gg? 51_13740B57 220 €359 23-11013D13 10 UF, +10%, 20V, tantalum 8322’223 jﬁgﬂgﬁ?g 25"} R229 06-11077A01 0
c62 21-13740B17 4.7, +.25 pF C360 21-11032B15 0.22 uF, +80-20% Q360’ 45-80214G02 NPN R230 06-11077A98 10k
Cea 51-13740B57 P C36t 23-11013D13 10 uF, +10%, 20V, tantalum ; ) o R231,232 06-11077A76 1.2k
C64 21-13740B19 5.6, +.25 pF C362,363 21-11032B15 0.22 uF, +80-20% resistor, chip, ohm, +5%, 1/8 watt (unless otherwise indicated) R233 06-11077A62 330
Ces 21_13740B64 oY C364 21-13740B57 220 R1 06-11077A26 10 R234 06-11077A86 3.3k
Coe 21_13740B65 470 C365 21-11032B15 0.22 uF, +80-20% A2 06-11077A30 15 R235 06-11077A72 820
c67 21-13740B39 39 €366 21-13740B57 220 R3 06-11077A68 560 R236 06-11077A34 22
C69 21-13740B18 5.1, +.25 pF G367 21-13740B49 100 R4 06-11077A84 2.7k R237 06-11077A61 300
c71 21-13740B18 5.1, +.25 pF €368,369 21-11032B15 0.22 uF, +80-20% R5 06-11077A56 180 R238 06-11077A32 18
c7 51_13740B37 a3 €370 21-13741B37 0.0047 UF, +10% R 06-11077A98 10k R239 06-11077A61 300
c73 21-11032B15 0.22 uF, +80—20% C371 21-13741B29 0.0022 uF, +10% R7 06—-11077A94 6.8K R240 06-11077A74 1k
C74 21_13740B22 75, 4.5 pF C372 21-13740B52 130 RS 06-11077A90 47K R241,242 06-11077A50 100
c75 21-11032B15 0.22 UF, +80-20% C373 21-13740B72 910 R9 06-11077A98 10k R243 06-11077A54 150
c76 23-11013D13 10 uF, +10%, 20V, tantalum G374 21-13740B25 10 R51 06-11077A43 51 R244 06-11077A74 1k
c77 21-13740B37 s C376,377 21-13740829 15 R52,53 06-11077A86 33k R245,246 06-11077A50 100
&8 21-13740B51 120 C378 21-11032B15 0.22 UF, +80-20% R54 06-11077A74 b R247 06-11077A54 150
C70-81 21-11032B15 0.22 UF, +80-20% C379 23-11013D13 10 UF, +10%, 20V, tantalum R55 06-11077A30 15 R276 06-11077A98 10k
c82 23-11013D13 10 UF, 4+10%, 20V, tantalum 380,381 21-11032B15 0.22 uF, +80-20% R56 06-11077A46 68 R277 06-11077A60 270
c83 23-11048B13 10 uF, +20%, 16V, electrolytic diode (see note) R57 06-11077A86 3.3k Egg 82:]18;;232 107k
c84 21-11032B13 0.1 uF, +80-20% cRi 48-80236E15 quad Schottky, crossed R58 06-11077A93 6.2k Raro PPl 4
c85 23-11048B05 1 uF, £20%, electrolytic CR2 48-80154K03 dual Schottky, SOT R60 06-11077A50 100 R280 e plves 1%
86,87 21-11032B15 0.22 UF, +80-20% CR51 4805120M76 silicon, SOT R63 06-11077A26 1 g Rast ge-jio77ASe bk
css 21-13741B29 0.0022 uF, +10% CR101.102 48-05129M76 silicon. SOT R65 06-11 077254 2gk Rt O IroTTAs 22 able, 22k
C89 21-11032B15 0.22 uF, +80-20% CR151,152 48-80006E10 silicon varactor, SOT R66 06-11077B45 8. R303 0611077807 12K
C90 21-13741B29 0.0022 UF, +10% CR202 48-80991T01 silicon varactor, SOT R68 06-11077823 100k R303 Qetiorrea JF
C91-93 21-11032B15 0.22 uF, +80-20% - R69 06-11077827 150k
CR203 not used phes 18-05500L08 iable. 22k R352 06-11077B09 27k
Co4 21-13740B05 1.5, +.25 pF CR204 48-80991T01 silicon varactor, SOT R70 16-0ss00L08 vatiable, Rasa et 107 7AST Sk
C95 21-11032B15 0.22 UF, +80-20% CR205 = ot used R 1 811077611 33k R353 Jo-t1077A01 )
Co6 21-13740B25 10, +.5 pF ! CR206 48-80154K03 dual Schottky, SOT 72 o 77! Ra5s 06_11077AT8 7 5k
c101 23-11048B13 10 UF, +20%, 16V, electrolytic CR209 48_80006E1D silicon varactor, SOT R73 06-11077821 82k Rsse Qo107 18
102 08-11051A13 0.1 uF, 63V CR210-213 48-80991T0!1 silicon varactor, SOT R74 g6-T1077AGE aro 357 06 11077Ba4 750K
C103,104 21-13741B45 $.o1 #F, 211@0%1 6V electroli CR214 48-80154K03 dual Schottky, SOT g;g ggj}oﬁ Agg 1o R358 06~11077B35 230K
8132 g?j ;%ggg sg uF, £20%, 16V, electrolytc filters R77 06-11077A88 3.9k R359 06—110;;227 125,3(k
C107,108 21-11032B13 0.1 uF, +80-20% FL51 91-80097D05 455 kHz, 6E R102 06-11077A62 330 332? gg:ngﬁng Y
C109 08-11051A13 0.1 uF, 63V FL52 91-80098D05 455 kHz, 4E R103,104 06-11077A98 10k Reet Qo ioTTRee 24
ci10 08-11044A33 1uF connector, receptacle R105 06-11077B11 33k Rac2 Se-11077A%e 10
cit 08-11051A08 0.015 uF, 63V ’ ) R106 06-11077B15 47k
cii2 08-11051A05 0.0047 UF, 63V J4.5 09-80135Mof coaxial (RX, TX) R107 06-11077A98 10k R364 06-11077A50 100
C113,114 21--13740857 220 ' J6 09-80130M02 14-pin socket (logic board) R108 06-11077A90 4.7k gggg 67 ggj]g;;ﬁg: f{k
c115 21-11032B13 0.1 UF, +80-20% coil R109 06-11077A26 10 :
C116,117 21-11032B15 0.22 uF, +80-20% Li-8 24-80148M21 9-1/2 turns (white) R110 06-11077B03 15k gggg ggj}g;;:‘gg 3223(
c118 21-13740B33 22 L9 24-80063M04 0.18 uH RNt 06~-11077A70 680 R370.371 06—11077A89 e
C119 21-11032B15 0.22 uF, +80-20% L51 24-80063M07 0.33 uH R112 06—11077A84 2.7k R372’ 06-11077A93 6.2k
c122 23-11013D13 10 uF, +10%, 20V, tantalum 152,53 24-80063M19 33 uH R113 06-11077A72 ggg Rere Se oS 6.2
c123 21-13740B59 270 154 24-80063M31 47 uH R114,115 0611 0772;2 s8e R374 06-11077A74 *
C124 23-11013D13 10 uF, +10%, 20V, tantalum L55-58 24-80164M0O1 tunable, 0.7 uH R116 06-11077, A R375 06_11077A93 6.9k
c125 21-11032B13 0.1 uF, +80-20% 159,60 24-80063M23 6.8 uH R118 06-11077A70 680 pare P 6.2k
C126 23-11013A56 47 uF, +20%, 6V, tantalum L61,62 24-80063M31 47 uH R119 06—-11077A86 3.3k R377 06_11077A74 1"
c127 23-11048B13 10 uF, +20%, 16V, electrolytic L63 24-80063M24 8.2 uH R120,121 06-11077A88 3.9k Ra geTaoTTaa .
c128 23-1101 3/&?:63 11130%F, +20%, 6V, tantalum L64 25-80000E01 tunable, 455 kHz 21 Sg 82:1 } 8;;233 g; R379-381 06-11077A02 5.6k
c151 21-13740 L65,66 24-80063M31 47 uH > 11077 10K
c152 21-13740B47 82 L1041 24-80063M24 8.2 uH R124 06-11077A86 3.3k 3333 82__11877283 e
C153 21-13740B25 10, +.5 pF L102 24-80063M11 0.68 uH R125 06-11077A70 680 R384 06_11077A98 10K
C154 21-13741B45 0.01 uF, +10% L151 24-80299D01 tunable, 17—-3/4 turns R126 06—-11077A50 100
C155,156 21-13740B55 180 L152 24-80063M22 56 uH R127 06-11077807 22k transformer
C157 21-13741B45 0.01 uF, +10% L202 24-80931W26 tunable, 13-1/2 turns R128 06-11077811 33K T1,T2 25-80163M02 balun
C158 08-11051A15 0.22 uF, 63V 1203 24-80063M23 6.8 UH R129 06-11077A94 g-gt integrated circuit (see note)
&g B ioraona - 1204 24-so06aM12 082 uH Riss ggj}g;;g?f 33k Us1 51-05479G05 receiver system : I :
Sie s o L205-207 24-80063M23 6.8 uH Pios i Schematic, Circuit Board Diagrams, and
c161 21-11032B15 0.22 uF, +80-20% 1209 54-80063M23 6.8 uH R132,133 06-11077A90 4.7k U101 51-80931V01 synthesizer ] )
C163 08-11051A15 0.22 uF, 63V L1210 24-80063M13 1.0 uH R134,135 06-11077A74 1k U103 51-84621K27 regulator, 5 volt Parts Lists for HLB4099A and HLB4101A
C165 21-11032B15 0.22 uF, +80-20% La11 24-80063M23 6.8 uH R136 06-11077A50 100 u17¢1s g::gggggwg: snug: ggaamp Low Band RF Boards
C176 21-13740B73 1000 1212 24-80063M07 0.33 uH R151 06-11077B15 47k U35 PW_6346_C
C201 23-11048B13 10 UF, +20%, 16V, electrolytic 1213 24-80931W26 tunable, 13-1/2 turns R152 06-11077811 33k
C205 21-13740B73 1000 L214 24-80063M24 8.2 uH R153 06-11077B23 100k (Sheet 2 Of 4)
C206,207 21-13740B45 68 1215 24-80063M12 0.82 uH R154 06-11077A34 22
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Range 3 Parts List

HLB4101A RF Board, 42-50 MHz MXW-6348-B MXW-6348-B (2) MXW-6348-B (3) MXW-6348-B (4)
REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
. " o, e 214,215 21-13740B27 12 transistors (see note) R178,179 06-11077F91 10.0k, +1%
Sapacitor, ohip, PF, 43, S sy Corwise indicated) c216 21-13740B13 3.3, +.25 pF at 48-80182D44 NPN R180 06-11077G52 422K, +1%
Co 51-13740B65 70 ©218-220 21-11032B15 0.22 uF, +80-20% Q24 48-11043C06 PNP R181 06-11077F91 10.0k, +1%
és 51-13740B59 270 c221 21-13740B15 3.9, +.25 pF Q51 48-80182D44 NPN R182 06-11077G28 23.7k, +1%
éa 51-13740849 100 C223 21-13740B21 6.8, +.25 pF Q52-54 48-11043C12 FET R207,208 06-11077A44 56
Ce 51-13740B29 15 C224 21-13740B39 39 Q55 48-80214G02 NPN 2539 06—} : 0;;26613 370
Cs 51-13740B48 o1 ©225,226 21-11032B15 0.22 uF, +80-20% Qs6 48-11043C12 FET 0 06-11077A0
Co 21-13740B64 430 G227 21-13740B37 33 Q101 48-05128M16 PNP R211 06-11077A98 10k
610 21-13740B57 220 C228 21-13740B73 1000 Q102,103 48-80214G02 NPN R212,213 06-11077A76 1.2k
11 51-13740B55 180 Cc229 21-13740B05 1.5, +.25 pF Q104 48-05128M16 PNP Sg} 4 06—110;;%\62 330
C12 21-13741B49 0.015 uF, +10% C230 21-13740B15 3.9, +.25 pF Q105 48-80214G02 NPN ng 8&“377238 2533(;(
G13 24_13740B51 120 c231 21-13740B38 36 Q107 48-80182D44 NPN R210 Jo-1107rAT0 58
C1a 21_13740B62 360 C233 21-13740B49 100 Q151 48-80182D44 NPN _
C1s 21-13740B51 120 C234 21-13740B34 24 Q152 48-05128M16 PNP R218 06-11077A66 470
c17 21-13740B67 560 €235 21-13740B17 47, +.25 pF Q160 48-80214G02 NPN R219 06-11077A28 12
c18 21_13740B52 130 C238-240 21-11032B15 0.22 UF, +80-20% Q203 48-80141L06 FET R220 06-11077A66 470
G20 21-13740B67 560 C241,242 21-13740B31 18 Q204,205 48-80182D44 NPN R221 06-11077823 100k
Co1 21_13740B52 130 C243 21-13740B13 3.3, +.25 pF Q206 48-80141L06 FET 2222 06-11077802 13‘}(
c23 21-13740864 430 C245-247 21-11032B15 0.22 uF, +80-20% Q207,208 48-80182D44 NPN hazs 06-11077A94 6.8
Co4 21_13740B58 240 C248 21-13740B15 3.9, +.25 pF Q276 48-80214G02 NPN R 06-11077§23 100k
Cos 51-13740B56 200 €250 21-13740B29 15 Q277-279 48-05128M16 PNP Poce.e2r e FEn
Cop9 51_13741B49 0.015 uF. +10% C251,252 21-11032B15 0.22 uF, +80-20% Q351 48-80930W01 dual gate FET Rs i 5
30 51-13740B69 hovialts C277,278 23-11048B19 47 UF, +20%, 16V Q352-354 48-80214G02 NPN Roe 0T TASE ok
Cat 51-13740847 P €301 21-11032B15 0.22 UF, +80-20% Q356 48-05128M16 PNP P9 pa2 RO 1%
Caz 21-13740B63 390 c311 21-11032B15 0.22 uF, +80-20% Q356,357 48-80214G02 NPN R233 06-11077A62 330
51 51-13740B51 120 C351 21-13740B37 33 Q358,359 48-05128M16 PNP Root PRI, o
Ca2 2113740859 270 C352-354 21-11032B15 0.22 uF, +80-20% Q360 48-80214G02 NPN Rove S1orns ao0
C53-57 21-11032815 0.22 UF, +80-20% €355 2113740857 220 resistor, chip, ohm, +5%, 1/8 watt (unless otherwise indicated) Rose O t1077A%4 5
Cc58 21-13740B68 620 €356 2113740821 68 +5pF R 06-11077A26 10 R237 06-11077A66 470
C59 21-13740B63 390 ca57 2113741833 0.0033 uF, +10% R2 06-11077A33 20 R238 06-11077A28 12
c60 21-13740B26 1 G358 21-13740B58 240 ) R3 06-11077A66 470 R239 06-11077A66 470
ce1 21-13740B57 220 G359 23-11013D13 10 uF, +10%, 20V, tantalum R4 06-11077A84 2.7k R240 06-11077A74 1K
c62 21-13740B17 4.7, +.25 pF €360 21-11032B15 0.22 uF, +80-20% R5 06-11077A46 68 R241 242 06-11077A50 100
Ce3 21-13740B57 220 C361 23-11013D13 10 UF, £10%, 20, tantalum RE 06-11077A86 3.3k Roaa oet1077A%4 150
Cc64 21-13740B19 56, +.25 pF ©362,363 21-11032B15 0.22 uF, +80-20% R7 06-11077B03 15k Ro44 06-11077A74 1K
C65 21-13740B64 430 €364 21-13740857 220 . R8 06-11077A90 4.7k R245 246 06-11077A50 100
C66 21-13740B65 470 ©365 21-11032B15 0.22 uF, +80-20% R9 06-11077A98 10k R247 06-11077A54 150
c67 21-13740B39 39 C366 21-13740B57 220 R51 06-11077A43 51 R276 06-11077A98 10K
©69 21-13740B18 5.1, +.25 pF €367 21-13740B49 100 5 R52,53 06-11077A86 3.3k R277 06-11077A60 270
c71 21-13740B18 5.1, +.25 pF 368,369 21-11032815 022 uF, +80-20% R54 06-11077A74 1k R278 06-11077A26 10
c72 21-13740B37 33 €370 21-13741B37 0.0047 uF, +10% R55 06-11077A30 15 R279 06-11077A90 47k
c73 21-11032B15 0.22 UF, +80-20% g7 21-13741829 0.0022 uF, £10% R56 06-11077A46 68 R280 06-11077A98 10k
c74 21-13740B22 7.5, +.5 pF c372 21-13740B52 130 R57 06-11077A86 3.3k R281 06-11077A90 4.7k
c75 21-11032B15 0.22 UF, +80~20% c373 21-13740872 910 R58 06-11077A93 6.2k R301 06-11077A34 22
c76 23-11013D13 10 uF, +10%, 20V, tantalum ca74 21-13740B25 10 R60 06-11077A50 100 R302 18-05500L08 variable, 22k
c77 21-13740B37 33 376,377 2113740829 15 . R63 06-11077A26 10 R303 06-11077B01 12k
c78 21-13740B51 120 ca78 21-11032B15 0.22 UF, +80-20% R65 06-11077A54 150 R351 06-11077B23 100k
c79-81 21-11032B15 0.22 uF, +80-20% €379 23-11013D13 10 uF, +10%, 20V, tantalum R66 06-11077B45 820k R352 06-11077B09 27k
c82 23-11013D13 10 UF, +10%, 20V, tantalum €380,381 21-11032B15 0.22 uF, +80-20% R68 06-11077B23 100k R353 06-11077A91 5.1k
C83 23-11048B13 10 uF, +20%, 16V, electrolytic diodes (see note) R69 06-11077B27 150k R354 06-11077A43 51
c84 21-11032B13 0.1 uF, +80-20% CR1 48-80236E16 quad Schottky, crossed R70 18-05500L08 variable, 22k R355 06—-11077A78 1.5k
c85 23-11048B05 1 UF, +20%, electrolytic CR2 48-80154K03 dual Schottky, SOT R71 06-11077B11 33k R356 06-11077A74 1k
86,87 21-11032B15 0.22 UF, +80-20% CRS51 48-05129M76 silicon, SOT R72 06-11077B09 27k R357 06-11077B44 750k
c88 21-13741B29 0.0022 uF, +10% CR101,102 48-05129M76 silicon, SOT R73 06-11077B21 82k R358 06-11077B35 330k
c89 21-11032B15 0.22 uF, +80-20% CR151,152 48-80006E10 silicon varactor, SOT R74 06-11077A66 470 R359 06-11077B27 150k
C90 21-13741B29 0.0022 uF, +10% CR202-205 48-80006E10 silicon varactor, SOT R75 06-11077A42 47 R360 06-11077A82 2.2k
C91-93 21-11032B15 0.22 UF, +80-20% CR206 48-80154K03 dual Schottky, SOT R76 06-11077A50 100 R361 06-11077B08 24k
co4 21-13740B05 1.5, +.25 pF CR209-213 48-80006E10 silicon varactor, SOT R77 06-11077A88 3.9k R362 06-11077A98 10k
c95 21-11032B15 0.22 uF, +80-20% CR214 48-80154K03 dual Schottky, SOT R102 06-11077A62 330 R363 06-11077A74 1k
C96 21-13740B25 10, +.5 pF filters R103,104 06-11077A98 10k R364 06-11077A50 100
C101 23-11048B13 10 uF, +20%, 186V, electrolytic FL51 91-80097D05 455 kHz, 6E R105 06-11077B11 33k R365 06-11077A84 2.7k
c102 08-11051A13 0.1 uF, 63V FL52 91-80098D05 455 kHz, 4E R106 06-11077B15 47k R366,367 06-11077A74 1k
C103,104 21-13741B45 0.01 uF, +10% connector. receptacle R107 06-11077A98 10k R368 06-11077A58 220
C105 23-11048B13 10 uF, +20%, 16V, electrolytic ’ P ) R108 06-11077A30 4.7k R369 06-11077A82 2.2k
C106 21-13740B29 15 44 09-80135M01 coaxial (RX) R109 06-11077A26 10 R370,371 06-11077A89 4.3k
©107,108 21-11032B13 0.1 uF, +80-20% 95 09-80135M01 coaxial (TX) . R110 06-11077B03 15k R372 06-11077A93 6.2k
¢109 08-11051A13 04 UF 63V J6 09-80130M02 14—pin socket (logic board) R111 06—11077A70 680 R373 06-11077A76 1.2k
c110 08-11044A33 1uF coils R112 06-11077A84 2.7k R374 06-11077A74 1k
ci11 08-11051A08 0.015 uF, 63V L1-9 24-80148M22 9-1/2 turns (white) R113 06-11077A72 820 R375 06-11077A93 6.2k
ci12 08-11051A05 0.0047 uF, 63V L5t 24-80063M07 0.33 uH R114,115 06-11077A70 680 R376 06-11077A76 1.2k
C113,114 21-13740B57 220 152,53 24-80063M19 3.3 uH R116 06-11077A92 5.6k R377 06-11077A74 1k
C115 21-11032B13 0.1 uF, +80-20% L54 24-80063M31 47 uH R118 06-11077A70 680 R378 06-11077A98 10k
C116,117 21-11032B15 0.22 uF, +80-20% L55-58 24-80164M01 tunable, 0.7 uH R119 06-11077A86 3.3k R379-381 06-11077A92 5.6k
c118 21-13740B27 12 159,60 24-80063M23 6.8 uH R120,121 06-11077A88 3.9k R382 06-11077A98 10k
c119 21-11032B15 0.22 uF, +80-20% 161,62 24-80063M31 47 uH R122 06-11077A43 51 R383 06-11077A90 4.7k
c122 23-11013D13 10 UF, +10%, 20V, tantalum L63 24-80063M24 8.2 uH R123 06-11077A34 22 R384 06-11077A98 10k
c123 21-13740B59 270 L64 25-80000E01 tunable, 455 kHz R124 06—-11077A86 3.3k transformers
c124 23-11013D13 10 UF, +10%, 20V, tantalum L65,66 24-80063M31 47 uH R125 06-11077A70 680 T1,T2 25-80163M02 balun
c125 21-11032B13 0.1 uF, +80-20% L101 24-80063M23 6.8 uH R126 06-11077A50 100 integrated circuits (see note
g ( )
c126 23-11013A56 47 uF, +20%, 6V, tantalum L102 24-80063M09 0.47 uH R127,128 06-11077B07 22k US1 51-05479G05 receiver system
c127 23-11048B13 10 UF, +20%, 16V, electrolytic L151 24-80299D01 tunable, 17-3/4 tums R129 06-11077A94 6.8k U101 51-80931V01 synthesizer
c128 23-11013A56 47 UF, +20%, 6V, tantalum Li52 24-80063M22 5.6 uH R130 06-11077A82 2.2k U103 51-84621K27 ragulator, 5 volt
C151 21-13740B73 1000 L202 24-80931W26 tunable, 13-1/2 turns R131 06-11077B11 33k U176 51-80932W01 dual op-amp
C152 21-13740B47 82 1203 24-80063M22 5.6 uH R132,133 06-11077A90 4.7k U351 51_80920W01 MG1350
G153 21-13740B25 10, £.5 pF L204 24-80063M12 0.82 uH R134,135 06-11077A74 1k voltage regulator (see note)
C154 21-13741B45 0.01 uF, +10% 1205207 24-80063M22 5.6 uH R136 06-11077A50 100 ge reg
C155,156 21-13740B55 180 1209 24-80063M22 5.6 uH R151 06-11077B15 47k VR176 48-80140L15 zener, 10V
ci57 21-13741B45 0.01 uF, +10% L210 24-80063M11 0.68 uH R152 06-11077B11 33k crystal (see note)
C158 08-11051A15 0.22 uF, 63V L211 24-80063M22 5.6 uH R153 06-11077B23 100k Y51 91-80172D01 filter, 10.7 MHz
C159 21-13740B35 27 L212 24-80063M06 0.27 uH R154 06-11077A34 22 Y52 48-80908W01 10.245 MHz
C160 21-13740B29 15 L213 24-80931W26 tunable, 13-1/2 turns R155 06-11077A98 10k Y151 48-80174D05 14.4 MHz
c161 21-11032B15 0.22 uF, +80-20% L214 24-80063M23 6.8 uH R156 0611077803 15k non—reforonced ltems
C163 08-11051A15 0.22 uF, 63V L215 24-80063M12 0.82 uH R157 06-11077A78 1.5k
C165 21-11032B15 0.22 uF, +80-20% L216-218 24-80063M23 6.8 uH R158 06-11077A74 1K 14-05160A01 insulator, crystal (4 used)
C176 21-13740B73 1000 1220 24-80063M23 6.8 uH R160,161 06-11077A98 10k 26-80097M01 shield, coil can (L151)
€201 23-11048B13 10 uF, +20%, 16V, electrolytic L221 24-80063M09 0.47 uH R163 06-11077A84 2.7k 26-80098MO1 shield, coil can (10 used)
€205 21-13740B73 1000 L222 24-80063M23 6.8 uH R164 18-05500L08 variable, 22k 26-80228L.01 shield, can (J4, J5)
C206 21-13740B37 33 1352,353 24-80164M01 tunable, 0.7 uH R165 06-11077B31 220k 26-80916V01 shield, VCO frame
C207 21-13740B27 12 1.354-356 24-80063M31 47 uH R166 06-11077A74 1k 1015789
C208 21-13740B17 4.7, +.25 pF 1357 24-80164M01 tunable, 0.7 uH R176 06-11077G26 22,6k, +1% . " . ; oui ;
Coi1-213 51-11039B15 0.25 uF, +|°80_20% 1358 24-80083M27 22 uH R177 06-11077G18 187K $1% note: For best performance, order diodes, transistors, and integrated circuit devices by

Motorola part number.
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Range 2 Parts List

HLB4100A RF Board, 36-42 MHz MXW-6910-O MXW-6910-0 (2) MXW-6910-0 (5)
REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PARTNG. DESCRIPTION SYMBOL PART NG, DESCRIPTION SYMBOL AR RO, DESCRIPTION SyMBOL PARTNO. DESCRIPTION g MOToRal DESCRIPTION
capacitor, chip, pF, +5%, 50V (unless otherwise indicated) 8207 31—1 g;:gg?g 377 vsoF tii? g‘tgggggm% g.éeuHH 2166 ggﬂg;ggso 200k crystal (see note) .
208 — 7, +. 56 U 167 1 30 200k '
a 21-1sTaoRos 150 c211-213 21-11032B15 0.2 UF, +80-20% L222 24-80063M24 8.2 uH R168 18-05500L08 variable, 22k ve o osaa e e
- .. ¥4
&a 51-13740863 280 C214,215 21-13740B35 27 1352,353 24-80164M01 tunable, 0.7 uH R169 06-11077817 56k Y151 48-80174D05 144 MHz
Ca 113740853 150 c216 21-13740B13 3.3, +.25 pF 1.354-356 24-80063M31 47 uH R170 0611077840 510k .
c6 21-13740B36 30 C218-220 21-11032B15 0.22 uF, +80-20% L357 24-80164M01 tunable, 0.7 uH R171 06-11077B19 68k non-referenced items
Cs 21-13740852 130 ca221 21-13740B09 2.2, +.25 pF 1358 24-80063M27 22 uH R172 0611077808 24k -
c s spasw ranir o o e oo R o e
~ 1= 7K, 1% =
c1o 21-13740873 1000 225,226 21-11032B15 0.22 UF, +80-20% Qi 48-80182D44 NPN R178,179 06-11077F81 10.0k, +1% 26-80098Mo1 shield, coil can (11 used)
ci1 21-13740B54 160 o 51-13740B37 pos Q2—4 48-11043C06 PNP R180 06-11077G52 422K 1% 26-80228L01 shield, can (J4, J5)
g:g,w g]—} } gggg:g g.gg uE, *2&';‘83" G228 21_13740B73 1000 Q51 48-80182D44 NPN R181 06-11077F91 10.0k. s 26-80916V01 shield, VCO frame
Sie 2113740851 e ° C229 21-13740B05 1.5, +.25 pF 822—54 4511043012 3 R182 06-11077G28 23.7K, +1% 75-05295B802 pad, crystal (4 used)
c17 2113740866 510 o S iavaonse a5 F2PF Q56 48-11043C12 FET Rao? 208 ge-t1077Aed i 10/15/89
c18 21-13740B55 180 c231 21-13740B38 36 Q101 48-05128M16 PNP R209 05-11077A66 470 note: For best performance, order diodes, fransist d integrated circuit devices b
c20 21-13740B66 510 C233 21-13740B49 100 Q102103 48:80214(302 NPN R210 06-11077A01 0 Moto} ey lf)mb " ce, order diodes, transistors, and integrated circuit devices by
c21 21-13740B56 200 C234 21-13740B38 36 Qo 04’ 48-05128M16 PNP R211 06—-11077A98 10k p er.
c23 21-13740B65 470 C235 21-13740B17 4.7, +.25 pF Q105 48-80214G02 NPN R212,213 06-11077A76 1.2k
Coa 51-13740B61 330 C238-240 21-11032B15 0.22 uF, +80-20% Q1o Py NEN R214 06-11077A62 330
c25 21-13740B60 300 C241,242 21-13740B31 18 Q151 4680182044 NPN R215 06-11077A86 3.3k
G0 Rt S0 TN & Y Shee M e
€30 21-13740869 680 0. 4.0F ; Q204,205 48-80182D44 NPN
Cc31 21-13740B48 91 C248 21-13740B15 3.9, +.25 pF 0206’ 48-80141L06 FET R218 06-11077A66 470
C32 21-13740B63 390 €250 21-13740831 18 Q207,208 1550182044 NPN R219 06-11077A28 12
p 51_13740R82 130 C251,252 21-11032815 0.22 UF, +80-20% Qa0 B san NEN R220 06-11077A66 470
c52 21-13740B59 270 ©277,278 23-110488B19 47 UF, +20%, 16V Q27279 8 05128M16 prith R221 06-11077B23 100k
C53-57 21-11032B15 0.22 uF, +80-20% €301 21-11032B15 0.22 uF, +80-20% Q351 45-80930W0" aal gate FET R222 06-11077B02 13k
C58 21-13740B68 620 ca 21-11032B15 0.22 UF, +80-20% Qams_354 18-80214G02 Qan e R223 06-11077A94 6.8k
Can 21-13740B63 390 C351 21-13740B37 33 Sao2 e aa A R224 06-11077B23 100k
pvos S1_13740R58 bt C352-354 21-11032B15 0.22 UF, +80-20% 22 a5 PRIy e R226,227 06-11077A44 56
ce1 21-13740857 220 oo F v oy Q358,359 48-05128M16 PNP Ra28 g6-11077/66 aro
Gz 21-13740817 47, 1.25pF C356 21-13740B21 6.8, +.5 pF Qo8 PRIy e R229 06-11077A01 0
ce3 51-13740B57 230 cas7 21-13741B33 0.0033 uF, +10% ) o R230 06-11077A98 10k
C64 21-13740B19 56, +.25 pF C358 21-13740B58 240 resistor, chip, ohm, +5%, 1/8 watt (unless otherwise indicated) R231,232 06-11077A76 1.2k
Ges 21_13740864 230" C359 23-11013D13 10 uF, +10%, 20V, tantalum R2 06-11077A29 13 R233 06-11077A62 330
Cee 21-13740B65 470 C360 21-11032B15 0.22 uF, +80-20% R3 06-11077A68 560 R234 06-11077A86 3.3k
Cer 21-13740839 a9 C361 23-11013D13 10 UF, +10%, 20V, tantalum Ra 06-11077A84 27k R235 06-11077A72 820
C69 21-13740B18 5.1, +.25 pF ©362,363 21-11032B15 0.22 uF, +80-20% R5 06-11077A56 180 R236 06-11077A34 22
cr 21-13740B18 5.1, +.25 pF C364 21-13740B57 220 R6 06-11077A98 10k R237 06-11077A66 470
&7 21_13740B37 3T C365 21-11032B15 0.22 UF, +80-20% R7 06-11077A94 6.8K R238 06-11077A28 12
c73 21-11032B15 0.22 UF, +80-20% €366 21-13740B57 220 R8 06-11077A90 4.7k R239 06-11077A66 470
c74 21-13740B22 7.5, +.5 pF €367 21-13740B49 100 R9 06-11077A98 10k R240 06-11077A74 1k
c75 21-11032B15 0.22 UF, +80-20% ©368,369 21-11032B15 0.22 uF, +80-20% R51 06-11077A43 51 R241,242 06-11077A50 100
c76 23-11013D13 10 UF, +10%, 20V, tantalum €370 21-13741B37 0.0047 uF, +10% R52,53 06-11077A86 3.3k R243 06-11077A54 150
c77 21-13740B37 33 T Ca71 21-13741B29 0.0022 uF, +10% R54 06-11077A74 1k R244 06-11077A74 1k
c78 21_13740B51 120 C372 21-13740B52 130 Rss5 06-11077A30 15 R245,246 06-11077A50 100
C79-81 21-11032B15 0.22 UF, +80-20% €373 21-13740B72 910 R56 06-11077A46 68 R247 08-11077A54 150
c82 23-11013D13 10 UF, +10%, 20V, tantalum €374 21-13740B32 20 R57 06-11077A86 3.3k R276 06-11077A98 10k
c83 23-11048B13 10 UF, £20%, 16V, electrolytic €376 21-13740838 36 R58 06-11077A93 6.2k R277 06-11077A60 270
c8a 21-13741B69 0.1UF, +10% €377,C378 21-11032B15 0.22 uF, +80-20% R60 06-11077A50 100 R278 06-11077A26 10
c85 23-11048B05 1 UF, £20%, electrolytic G379 23-11049A09 2.2 UF, +10%, 20V, tantalum R63 06-11077A26 10 R279 06-11077A90 4.7k
86,87 2111032815 0.22 UF, +80-20% €380 21-11032B15 0.22 uF, +80-20% R65 06-11077A54 150 ggg? gg:”g;;ﬁgg 107kk
css8 21-13741B29 0.0022 UF, +10% diode (see note) ggg gg:H g;;ggg ?ggl‘: Rast geToTIAS px
C89 21-11032B15 0.22 uF, +80-20% CR1 48-80236E16 quad Schottky, crossed ’
C90 21-13741B29 0.0022 uF, +10% CR2 48-80154K03 dual Schottiy, SOT R69 06-11077B27 150k gggg (‘)g:?fgg%g? yariable, 22k
C91-93 21-11032B15 0.22 uF, +80-20% CR51 48-05129M76 silicon, SOT R70 18-05500L08 variable, 22k R351 0611077823 100k
C94 21-13740B05 1.5, +.25 pF CR101,102 48-05129M76 silicon, SOT R71 06-11077B11 33k Ras2 0611077808 o7k
C95 21-11032B15 0.22 uF, +80-20% CR151,152 48-80006E 10 silicon varactor, SOT R72 06-11077B09 27k R353 06-11077A91 51k
Co6 21-13740B25 10, +.5 pF . CR202-205 48-80006E10 silicon varactor, SOT R73 06-11077B21 82k R354 06_11077A43 5'1
C101 23-11048B13 10 uF, +20%, 16V, electrolytic CR206 48-80154K03 dual Schottky, SOT R74 06—11077A66 470 Ra5e 06-11077A78 1.5k
C102 08-11051A13 0.1 uF, 63V CR209 48-80006E10 silicon varactor, SOT R75 06—-11077A42 47 R356 06_11077A74 1 k
C103,104 21-13741B45 0.01 uF, +10% ! CR210-213 48-80991T01 silicon varactor, SOT R76 06-11077A50 100 Ra57 0611077844 750k
C105 23-11048B13 10 UF, +20%, 16V, electrolytic CR214 48-80154K03 dual Schottky, SOT R77 06-11077A88 3.9k
— ] : AG2 330 R358 06-11077835 330k
C106 21-13740B47 82 CR351 48-80939T01 barrier Schottky R102 06-11077. R385 0611077827 150K
C107,108 21-13741B69 0.1 uF, +10% ’ R103,104 06-11077A98 10k
c1 09’ 08-11051A13 0.1 uF, 63V filters R105 06-11077B11 33k R360 06-11077A82 2.2k
c110 08-11044A33 1uF FL51 91-80097D05 455 kHz, 6E R106 06-11077B15 47k R361 06-11077808 24k
cin 08-11051A08 0.015 uF, 63V FL52 91-80098D05 455 kHz, 4E R107 06-11077A98 10k gggg . 06—} ; 8;3233 1gk
c112 08-11051A05 0.0047 uF, 63V connector, receptacle g: 88 gg—_u g;;ﬁgg ‘1t.07k o 32:1 Torohes 100
clisn4 2113740887 220 o J4,5 09-80135M01 coaxial (RX, TX) R365 06-11077A84 2.7k
c1i5 21-13741B69 0.1 uF, +10% ; ) R110 06-11077B03 15k
C116,117 21-11032B15 0.22 uF, +80-20% Jb 09-80130M03 14—pin socket (logic board) R111 06-11077A70 680 R366,367 06-11077A74 1k
c118 21-13740B29 15 coil R112 06-11077A84 2.7k gggg ggj : 8;;222 3220k
C119 21-11032B15 0.22 uF, +80-20% 24-80148M21 9-1/2 turns (white R113 06-11077A72 820 -
c122 23-11013D13 10 uF, +10%, 20V, tantalum ::;—8 24-80063M31 47 uH (white) R114,115 06-11077A70 680 R370,371 ge-quﬁgg 42[:
c123 21-13740B59 270 151 24-80063M07 0.33 UH R116 06-11077A92 5.6k 2372 02—_11077A76 ?'zk
c124 08-11051A13 0.1 uF, 63V 152,53 24-80063M19 3.3 uH R118 06-11077A70 680 R373 S AT I
C125 21-13741B69 0.1 uF, +10% 154 24-80063M31 47 uH R119 06-11077A86 3.3k Rg74 RO o
c127 23-11048B13 10 UF, +20%, 16V, electrolytic L55-58 54-80164M01 tunable, 0.7 uH R120,121 06-11077A88 3.9k Hs;g 86_”077/\76 Tk
c128 21-13740B78 1800 _ 159,60 54-80063M23 6.8 uH R122 06-11077A43 51 RSTS 81 PPN 2
C129 23-11048B06 2.2 uF, +20%, electrolytic i L61,62 24-80063M31 47 uH R123 06-11077A34 22 Fl382’ 06_11077A96 y bk
C130 23-11048B13 10 uF, +20%, 16V, electrolytic 163 24-80063M24 8.2 uH R124 06-11077A86 3.3k R385 06-11077A90 47k
2 ol 0 e st e st e o 8 e
— .47 uF, : 24-80063M31 47 uH
3 TR 0. 1o decropc o sooomes oz e atul A
- .22 UF, + o L102 24-80063M10 0.56 uH :
C151 21-13740B73 1000 L151 24-80299D01 tunable, 17-3/4 turns R131 06-11077B11 33k T1,T2 25-80163M02 balun
c152 21-13740B46 75 L152 24-80063M22 5.6 uH R132,133 06-11077A90 4.7k integrated circuit (see note)
C153 21-13740B25 10, +.5 pF L202 24-80931W26 tunable, 13-1/2 turns R134,135 06—-11077A74 1k )
C155,156 21-13740B55 180 1203 24-80063M23 6.8 uH R136 06-11077A50 100 Us1 51-05479G05 receiver system
C157 21-13741B45 0.01 uF, +10% L204 24-80063M12 0.82 uH R151 06-11 8;;3} 5 g;t ld] g; 51—8gg§1 ;\//%14 Zyntlhesaer
C159 21-13740B29 15 R152 06-11 1 51-80056 ual op-amp . N .
g}g? 21_1 %ggg?; 8722 oo ll:ggg-zw gﬁggggmgg g:g Sn 2:23 ggzuggﬁgg ; gok 31 gg gtggggg 5\/2071 Qi%'f'ﬁg&i ;olt S_chematlc, Circuit Board Dlag ram, and
- .. Uk, + 3
c163 08-11051A15 0.22 uF, 63V i VI FyStvh R155 06-11077A98 10k U3st 51-80920WOT MC1350 Parts List for HLB4100A Low Band RF Board
o Dy o hsus b o o T ety repitor s (Early Version)
- — n: -
Cc201 2311048813 10 UF, +20%, 16V, electrolytic 3 - upable, 13-1/2 tums R160,161 06-11077A98 10k VR176 48-80140L15 zener, 10V PW-6916-A
€205 21-13740B73 1000 515 24-80083M12 0.82 uH R164 18-05500L08 variable, 22k (Sheet 2 of 3)
C206 21-13740B38 36 L216-218 24-80063M24 8.2 uH R165 06—-11077B32 240k

3/31/90



-
S
=

.

-

e
COMPONENT SIDE CMAETEE @ (e SOLDER SIDE couponar

SOLDER SIDE GW-6915-0

SOLDER SIDE

OVERLAY am GW-6914W01-O OVERLAY @a» GW-6914W02-O

Schematic, Circuit Board Diagrams, and
Parts List for HLB4100A Low Band RF Board
(Early Version)

PW-6916-A

(Sheet 3 of 3)

3/31/90



SOLDER-SIDE VIEWS COMPONENT-SIDE VIEW
c

- z EC B M
9 2z 8 M9618, M9619 9684 B 3
EaR ] g 3 MMBT 3904
P z Jw MMBT 3906
wa wn 8 j 5 +
idzs z3g it
2z € £ o (THESE NUMBERS MATCH THE EfE oo PIN 4
Z 3 3 2 %  PLASTIC MOLDED NUMBERS) z b s LK
2°° PIN 5 IS CLOSEST TO S U W W PN g TowaRD PIN § TOWARD cooomome - —
CAUTION= VOLTAGE 1S PRESENT s 2 3 4 1 Do e BOARD S HEAS SINK {——l EDGE OF CHASSIS BACK OF RADIO UG53 SPARE PAD TO OTHER
WHEN RADIO IS TURNED "OFF" E I 47-RE POWER AMP 5 3 2 4 1| y3 ACCESSORIES ! 2| 4j0- INTERNAL SPEAKER sov SOLDER - SIDE VIEW Pace
(PAC LE)
13.8Y CONTINUOUS w4 . 1 Jusol v l 1 R519 . (Bac 1E)
: : = :
CAUTION=DONOT SHORT TO GROUND Q455 CUT FOR IGNITION oW =
WHILE TRANSMITTER IS KEYED. CONTROL FROM C5{4 = 18 EN :
9.6V b 1 5.0V NOTES:
2311 OV(R) 85v(T) _ M9684 o6V 13.8v v Voo U801 (SR DATA)
‘ °
PN R804 0/A CONVERTER ) ootV 1. UNLESS OTHERWISE INDICATED, RESISTOR VALUES
250MA(MAX) R470 R468 L (BRCLK) d
Q454 oK 270 5K Q802 MM a04 < o o 03 as os e oo ARE IN OHMS, CAPACITOR VALUES ARE IN
M9649 Froavir a4 R4GE = 1212 LELL L RBOS oosv 2 o 3 m 5] T MICROFARADS, INDUCTOR VALUES ARE IN
R4S 100K 1 C459 -1?; ‘ . o63v R808 | RE09 R812 R8{3 R84 R85 : RF BOARD ' MICROHENRIES.
4 6-8, 1w T VRE02 | 10K .
106w X aﬁrg’ 7Ty = R469 Q804 he%e 708 R 4VRSO{ | 1OV REO4 J__”K L”K J_MK _]_ 47K _]_ 4.7k J_“ K (
940945429 caso 96V Q454 / 100K i MMBEESO“ gy 27v 47K reos :o;aoz = / + = < + 7 | syNTH cLoCK 2. [JEON-POLARIZED CAPACITORS ARE CHIPTYPE UN-
R452 s.f;;.(g)wr) _5):——— Rass MM8T3/9°4 . ) 1% 7048; (g L L A 1 woor | o’ e . wie - aie _ 6 | synTh oaTa SS OTHERWISE INDICATED.
i o.6w 47K - R46S = 1% C804 A - 4-7VI(TYP) 56K 56
o %ﬁ casa vaco rarst oo + o csol (TYPNT) K ook / }iook 100K ] # |ono 3, FE'ELARlZED CAPACITORS ARE ALUMINUM
3 . 27K 5 — = -
R455 01. i AN 1 . 4.9-5.5V(TYP) o |Frea controL ECTROLYTIC TYPE UNLESS OTHERWISE IN.
680 680 : 547 48! 455 4-6v (Tre) — DICATED.
Q453 R456 \ Z2123v :;C?)?/& 10K 1
MMBT3904 o astaly < 022POLY = s-eviTye)n 9.6vViR)_0.13V(T) 4. NOT USED.
X ” o . . A - 4 | T/R SHIFT
‘LR;;.; Zovir) .:;5: <oy %c 951 | Iraes %g%:{éfg,i;,;’,ﬁz 0: oy Q804 S 5. DC VOLTAGES ARE MEASURED WITH A HIGH
= 4 = I L4 MAINTAINED IN'R"MODE IMPEDANCE (10 MEGOHM) DC VOLT!
HO{ 13.8v MMBT39 T/R ( ) VOLTMETER.
o6w Ky ‘ , 5-VOLT REGULATOR _ 04 ¥ 8 |swhLE
a5 A (S0URCE) : o 6. ALL VOLTAGE MEASUREMENTS ARE IN THE RECEIVE
pw oo 4 U601 (A1 JUE0H (B o MODE UNLESS INDICATED AS FOLLOWS:
— B8V | ouT k5o% CTEMP Y= 14 | TEMP SEnsE 5'?)) ?FESEIS\;AEITMS&EE
I = - R662
sov craos | V6K oM sogee L8O g SN TX DAC'S 8 DATA FILTERS oL | > ERSHIY— 42 | PIN SHIFT
3 MOBELS f EN SHIF)—
e 1 . TANTALUM ;f%‘m Hl-SPEED RX DATA 9.6V 5V z : ' (DPL) 7. MEASURED IN THE RECEIVE MODE WITH AN
caos’ T 3PN g 5 108 Deerorons | ooy s osy ON-CHANNEL SIGNAL AT A LEVEL OF —20 DBM,
47 L 4.8V 3 3 N T /\/\—/ '( ;’LV) P-P m(E)DULATED WITH 1 KHZ AT 3 KHZ DEVIATION.
= R704 i00P 735MVP-P (FOR * NHTHPL/
;:°N633 ] 1(%’3)6,02 S :O/OK ?gng R709 / 106 (FOR * 750HZ DEV NI(THPL/DPLONLY) 13 | REF MOD ASURED WITH AN AC RMS VOLTMETER.
R604 V. | CR604 ) % ot L
10K v 5V P-PNOISE R704 POLY R664 8. SAME AS NOTE 7 EXCEPT MODULATING FREQUENCY
] g a 1NO SIGNAL) XA : 3.5v R743 43v ! 2ok 2.6V 1S 100 HZ.
3¢ C60% . Ice'cn N.U 25V :‘7«0 R74 3% Lges7 Ree3 cese
+ 47 = 1% s1ax : 9. SAME AS NOTE
. NU. s 1 = = b . 7, EXCEPT WITH VOLUME CONTROL
1409434‘9 9.6 VOLT REGULATOR ey s RIH 3T RGO me6t o1 T ADJUSTED FOR 5 WATTS (3.16 VOLTS RMS ACROSS
, _96v 9.6V SAL I cr03 PoLY = i 68K 3 6 2 OHM LOAD).
Jcraot cRa0z Tcaos L5207 (SOURCE) a8v LO-SPEED RX DATA FILTER i8K > R705 ’ cenl 2
C401 | 5 03y naos rao? FToio | s6v . 1 o 230K . 2ol uess 10. MEASURED IN THE TRANSMIT MODE WITH 1 KHZ,
R403 il I Raod R4 a L 3} ceo7 cot0 9.6VIR) 27V (R) CRE51 f vea |2 800 MV RMS SIGNAL APPLIED TO MICROPHONE IN-
nas &80 2= i ) RG20 5V P-P NOISE SITINTY egy S MITYPHT) o s6v 197kA° PUT FROM 600 OHM SOURCE
Q402 g2 i o 3MNE 0.4 poLy 23 |2 q.6v 10K (NO SIGNAL) 654 _‘f" N[ hos " | rese = (moreto) 3SVIT 714V[5 .
MMBT3804 43v 1 <Gaoia 20K3% isa2v TN I9EVRel  Reiz | Re3  asy 5 N N7t MMBT3906/c652 gess | ¢ Ns 620K 660 cess
}_\" 3 s03v = R406 . 4.8V 2 |uso2R Y TRETITas e s Rets | rete 3 |v603R (MERD) e > v aay 55 47 TaNT
R402 36V = 04021 10K VR401 48V " (SOURCE) p % I_ 1% 1% J_ + % A<C613 CR604 RE54 Q068 4 1A Ay R665
1 R6Q8 o 187K 383K I HOi 6 Q604 c654 560 POLY 5 10 Py
= .022 61E40 R610 €606 €608 £ = R6{7 CR603 + 4 7V P- :
L 330-0.6W #OCY | o R0 - b Seos Y eog 1% 2.2% Yol 1 MMBT3904 3 S6VIR) ReSe  Rest I—] l— vP-p o terTYe) 1
< < oK 100k [* 22k N Lleoy  Powy = S e : = a7 9.5v(T) TOK 620K 4”1_ (NoTE0) WTED T ceez v
= = 530 MV M 5 L 48v 75VP-P = RE52 €653 L
150 MU |reos 30 1y FHS 520 MY RS 80p £ Fh ssomvams %ggcz Iy Res: R6S54 ) To22 4.8 75,0056 o[ 25V
MMBT 3904 33K (NOTE &) = INOTE 8) = (NO SIGNAL) 10K ovie) 48V LpoLy 6N
R517 RSI8 20 9.6ve— 4RG3 o.esv(r) Uss28 > REX 1 10 | veo mop
| BT WIEED ooy s |Ree8 Reey | Re70 47| 65 1
o8B Y G TX AUDIO VP Tiosk [ eik | eik - eek (F O £ 307 DEV)
KH - = R667 A< C661 c663 * OEVNI
SKHZ Low .PASS FILTER RXA MMBT 3904 fiook | 1500p Tioor ggos 0TE™0
R 1.57VAMS = l = BT39
DE-EMPHASIS & MUTE GATE 300HZ HIGH-PASS FILTER WOTE7) €552 Tsa MMBT3904 ez
l R502 68V . 1oomy JORXA csez RSS9 HOTET) sy ng;z o6y o PR . o g.}g,fu!’u roze 2 | SQUELCH 0/P
RS509 22K R503 RMS . ; 551 y
R512 820 T Y7 22k’ Jcso4 oot (NOTE7 Fim 98V Mook 1820 1% —[ POLY I 7 ekl worll,  Fer ey
= POLY 100P R563  POLY (NOTE7) €o%8 | ©5o7 NU24K' } (WOTED, 4 g, 2 |eav (NOSIGNAL) =
68 RS04 568 Q554 e 8|13 48y |Co60  C559 o 3 z . 5v O
Q504 320 _+*cso9 S8V fok ] 10K rsez2 ©38 ' +H— o ) o068 068 Rosa o ROSS JRST4 Llssia 551 (NOTE 7)
Q506 ey | MMBT3904 T 40 Yrsos = 565 From 0. POLY |0.4POLY L FOLY POy 62K 62K | 12K A ERD 2L 225 MV RMS (NOTE 7)
3r6vrus MOIEA9 73v 15K . RS69 | 4 L I P RS61 0 v c553 }R576 4T Y 3 | DETECTOR AuDIO
. | Cc5i2 ] 757 - L APy 107k | R560 R558 =1% ] i50P 1000P § 24K =
(NOTE 9) = j00P 10 100 Zuk Py INOTE 7) 1% 665 324K E3OMVRMS = L < NU R573
| RSI3 67v $CRSO4 | cs06 csos VRSS5( 0041 4T g % % (NOTE 7) = = NU. 27K
2.7-1/4W 67 Hoz T toop & 00p L1V mpr57) «asy 48v LOCK DETECT
A;g 3430-4 ‘cs)';» 6.7v ) RS08 6.8V Q502 ) lsav | €503 csee
- O (ALERT)
lﬂ"éﬁ? R e o e P THMET3S08 %/oso{ wort o =% -
L4970 cRs0z] 100P 330p +c507 MMBT3906 | .o, = 068V RXMUTE
j sev "2 i T T ooy L @552 €563
Q507 <} 0.68v TANT RS505 MMBT 3904 T 1o0P
M9648 Q505 |rsu Q503 1 -
RS545 3.3k =
22k MMBT3904| C5i! €504
68 MMBT3906 {° N R501
= B 27K o VC WIPER)
= = R507 : oA 145 MV RMS - -
AUDIO POWER AMP L47() POLY (NOTE 9) GW-5306-A
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IMPORTANT Schematics, Circuit Board Diagrams, and
COMPONENTS WITHIN SHADED AREA ARE Parts List for Logic Board
NOT FIELD-SERVICEABLE. IF SERVICING IS : PW-5285-D
REQUIRED, THE ENTIRE BOARD MUST BE NOTE 1: EARLY MODEL USE 2KXS NOVRAM, Sheet 2 of 4
RECLACED LATE MODELS USE 2KX8 EEPROM. (Sheet 2 of 4)
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Schematics, Circuit Board Diagrams, and
Parts List for Logic Board
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parts list

HLN5402A Logic Board MXW-5310-D MXW-5310-D (2) MXW-5310-D (3) MXW-5310-D (4)

REFERENCE

MOTOROLA

REFERENCE MOTOROLA

REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed, pF, +5%, 50V (unless otherwise indicated) CR604 48-83654H01 silicon R565 06-11077A98 10k R891 06-11077A92 5.6k
C401 21-13741B45 0.01 uF, +10% CRB51 48-83654H01 silicon R566 06-11077A96 8.2k R892 06-11077A98 10k
c402 08-11051A09 0.022 uF, 63V R567 06-11077A86 3.3k R893,894 06-11077831 220k
c403 21-13741B45 0.01 uF, £+10% connector, receptacle . ) R568 06-11077A98 10k R895 06-11077819 68k
C404 23-11048B19 47 UF, £20%, 16V, electrolytic j; ggg}ggmg: 3pin, accessories i R569 06-11077A42 47 R896 06-11077B09 27k
€405 23-11048B13 10 uF, +20%, 16V, electrolytic 8 26-80126M01 g—pm_. power ampiifier R570 06-11077B17 56k R897,898 06-11077A98 10k
C406 23-11048A17 33 UF, £20%, 16V, electrolytic 3-pin , R573 0611077809 27k . .
o, J10 28-80128M02 2-pin, internal speaker jumper integrated circuit (see note)
c407 23-11013A56 47 UF, +20%, 6V, tantalum Y601 e 2-pin, Inter R574 06-11077A01 0 s o 056MOs dual
C408 23-11048B19 47 UF, +20%, 16V, electrolytic 81L0 —pin pust-on R604 06-11077A98 10k b p e o amp
c451 23-11048B19 47 UF, +20%, 16V, electralytic 4801 06-11009823 0-ohm resistor R605 06-11077A74 1 U402 51-80068C06 regulator
Casz S1-13741B45 0.01 UE: £10% Jaoz 0611024823 0-ohm resistor RE09 0611077811 33K U451 51-80056M04 dual op-amp
i . Jaoa 06-11024B23 0~ohm resistor U551-553 51-80056M04 dual op-amp
C453 21-13741B69 0.1 uF, +80-20% R610 0611077807 22k
* - o ueo1 51-80056MO1 dual comparator
C454 21-13741B45 0.01 uF, +10% coil R611,612 06-11077G42 33.2k, +1% o 603 v Jual
C455 08-11051A15 0.22 uF, 63V L8o1 24-82723H35 23 uH R613 06-11077G45 35.7k, +1% uea.603 2o dual op-amp
C458,459 21-13740B36 30 1802,803 2483961802 5 turns, green R615 06-11024J15 187k, +1% ! M ula op—amp "
C460,461 21-13741B45 0.01 uF, +10% ’ ' R616 06-11077G48 38.3k, +1% uss3 51-80059M01 voltage-controlled attenuator
€501,502 08-11051A13 0.1 uF, 63V connector, plug R617 06-11077A82 2.2k U701 51-80056M04 dual op-amp
c503 21-13740B49 100 P6 28-80127M02 14—pin, RF board R618 0611077823 100k ot 51-80135C10 D/A converter
C504 23-11048B13 10 uF, +20%, 16V, electrolytic P601 28-80250B02 3-pin, for JUBO1 R619,620 06-11077A98 10k ngg gtggggg;%}; I’""%’°°°mpu'e’
505,506 21-13740B49 100 transistor (see note) R651 06-11077A68 560 U804 51-99003D02 Eoglfg g&aanya
o
Co8 D TIOBIAIS  022GF eav el Qaon 4500869619 PNP Fo53,654 S tiorAes ok Ugos 51-80057M01  NOVRAM, 2KX8, early models
5 OF ~509 . Qa02 48-80214G02 NPN ’ U805 51-80901WO1 EEPROM, 2KX8, late models
C509 23-11048B13 10 uF, +20%, 16V, electrolytic Q451 452 4800869619 PNP R655 06-11077A90 4.7k Uoos e EEPROM, 2KX8.
c510 21-13740B61 330 Q453,454 4880214602 NPN R656 06-11077B39 470k Uooe 1B static RAM, 2KX
C511-513 21-13740B49 100 Q455 4811043010 PNP R657 06-11077B42 620k p:
C514 23-02308M01 1000 uF, +20%, 16V, electrolytic Q501,502 48-05128M16 PNP R658 06~11077H65 619k voltage regulators (see note)
€515 21-13740B49 100 Q503,504 48-80214G02 NPN R659 06-11077A82 2.2 VR401 48-83461E40 zener, 5.1V
C551 23-11048A17 33 uF, +20%, 16V, electrolytic Q505 48-05128M16 PNP R660 06-11077B19 68k VR402 4582956015 zener. 5.4V
6552 21-13740833 2 Q506 48-00869619 PNP R661 06-11077803 15k VR551 48-82256C11 zener, 10V
€553 21-13740873 1000 Q507 48-00869618 NPN RE62 06-11077817 56k VR801 48-82256C20 zener, 27V
C554 08-11051A03 0.0022 uF, 63V Q508 48-05128M16 PNP R663 06-11077B18 62k VRB802,803 4582256011 Zener, 10V
0555 21-13740B53 150 Q509 48-80214G02 NPN R664 06-11077B07 22 VR804,805 48-82256C20 zener, 27V
C556-558 08-11051A12 0.068 uF, 63V Q551 4805128M16 PNP R665 06-11077A84 2.7k VRB06 4882056011 Zoner, 10V
€559,560 08-11051A13 0.1 uF, 63V R666,667 06-11077823 100k VR807 4882956020 Zoner. 27V
Q552 48-80214G02 NPN :
C561 23-11048805 1 UF, +20%, electrolytic Q601 48-80214G02 NPN R666-670 06-11077B18 62k
C562 08-11051A09 0.022 uF, 63V Q651 48-05128M16 PNP R671 06-11077A50 100 crystal (see nore)
C563 564 21-13740B49 100 Q652 45-80214G02 NPN R701 06-11077G88 100k, +1% Y151 48-80173D09 7.776 MHz
C565 23-11048B13 10 UF +20%, 16V, electrolytic Q801 48-80214G02 NPN R702 06-11077H13 178k
566,567 21-13741B45 0.01 uF, +10% Q802 4611043010 PNP R703 06-11077G31 25,5k non-referenced items
C604 23-11048B05 1 uF, +20%, electrolytic Q803807 48-80214G02 NPN R705 06-11077H13 178k
C606 08-11044A22 0.039 uF, 63V Q808,809 48 05126M16 PNP R706 06-11077G88 100k, +1% 03-10943M04 screw, M2.5 X 8 (5 used)
ST aRt. i W o H oy s,
C608 08-11051A05 0.0047 uF, 63V )
C609 21-13740B55 180 resistor, fixed, ohm, +5%, 1/8 watt (unless otherwise specified) R710-712 06-11077G68 61.9k, +1% 09-82071K08 14—-pin socket (2 used)
c610 08-11051A15 0.22 uF, 63V R401 06-11077A70 680 2713 os—no;;gse ga'r :ﬁgg ggg% gnsu:a:or, accessory .
ce11 21-13740B46 75 R402 06-02369M31 330, 0.6W, metal film 714 06-11077B16 1 insulator, accessory connector
c612 2311048819 47 UF, +20%, 16V, electrolytic R403 06-11077A70 680 R715 06-11077B05 18k 14-83820M05 insulator, head conductive
C651 23-11048B19 47 uF, £20%, 16V, electrolytic R404 06-11077F18 1.74k, +1% R801 06-11077A78 1.5k 15-80076M01 plastic housing _
C652 08-11051A06 0.0068 UF, 63V R405 06-11077F28 221k, +1% FRlsog ggj} g;;ﬁgg folk ggg}ggroo; zhletld fr:me,dhlgh sp|ee'd logic
c653 08-11051A15 0.22 uF, 63V R406 06-11077A98 10k 80 eat sink, audio/regulator
C656 23-11048B13 10 UF, +20%, 16V, electrolytic R407 06-11077A76 1.2k R804 06-11077A80 4.7k 42-80940T01 fing, retaining
c657 21-13741B69 0.1 uF, +80-20% R408,409 06-11077A98 10k Sggg,eoe ggj 1 g;;ge:g 1 3:2 P
c658 21-13741B45 0.01 uF, +10% R410 06-11077A80 1.8k i , ) R
€659 23-11013A56 47 uF, +20%, 6V, tantalum R451,452 06-02369M01 1, 0.6W, metal film R808,809 06-11077A90 4.7k note: For best performance, order diodes, transistors, and integrated circuit devices by
C660 23-11048813 10 uF, 220%, 16V, electrolytic R453 06-11077A70 680 R810,811 06-11077B17 56k Motorola part number.
C661 21-13740B76 1500 R454 06-02369M31 330, 0.6W, metal film gg}g}g gg:uggggg ‘1‘67&(
c662 21-13741B39 0.0056 R455 06-11077A70 680
C663 21-13740B49 100 R456 06-11077A82 2.2k R820,821 06-11077A98 10k
c701 21-13740B78 1800 R457 06-11077A76 1.2k R822 06-11077B15 47k
€703 21-13741B69 0.1 UF, +80-20% R458,459 06-11077A90 4.7k R823,824 06-11077A98 10k
C704 21-13740B49 100 R460 06-11077B01 12k R825 06-11077B15 47k
C705 08-11051A09 0.022 uF, 63V R461 06-11077A70 680 R826-828 06-11077A98 10k
C706 08-11051A13 0.1 uF, 63V R462 06-11077829 180k R829-832 06-11077A74 1k
c707 08-11051A01 0.001 uF, B3V R463 06-11077B25 120k R833 06-11077A98 10k
801,802 21-13740B49 100 R464,465 06-11077G88 100K, +1% R834 06-11077F91 10k, +1%
C803-807 21-13740B73 1000 RA466,467 06-11077F91 10k, +1% R835 06-11077B08 24k
€808,809 21-13740B49 100 R468 06-11077A60 270 R836 06-11077A98 10k
C810,811 21-13740B73 1000 R469 06-11077A74 1k R837 0611077805 18k
C813-823 21-13740B73 1000 R470 06-11077A98 10k R838 06-11077F91 10k, +1%
C824,825 21-13740B49 100 R471 06-11077807 22k R839-841 06-11077A98 10k
C826 21-13740B73 1000 R472 06-11077A92 5.6k R842 06-11077A74 1k
cs27 23-11048B05 1 uF, +20%, electrolytic R473 06-11077809 27k R843,844 06-11077A98 10k
ce28 21-13741B69 0.1 uF, +80-20% R474 06-11077A98 10k R845 06-11077A74 1k
c829 21-13741B45 0.01 uF, +10% R501 06-11077A84 2.7k R846 06-11077A98 10k
C830 21-13740B25 10, +.5 pF R502,503 06-11077807 22k R847,848 06-11077A74 1k
ca31 21-11031F10 56, +.5 pF R504 06-11077A98 10k R849 06-11077A98 10k
ca3z 21-13740825 10, +.5 pF R505 06-11077A86 3.3k R850 06-11077A74 1k
C833 21-13740873 1000 R506 06-11077A78 1.5k R851,852 06-11077B15 47k
834,835 21-13741B69 0.1 uF, +80-20% R507 06-11077A66 470 R853 06-11077B45 820k
C836 21-13740B73 1000 R508 06-11077A98 10k R854 06-11077A90 4.7k
C837-840 21-13741B45 0.01 uF, +10% R509,510 06-11077A72 820 R855 0611077815 a7k
C841-848 21-13740B73 1000 R511 06-11077807 22k R856 06-11077A74 1k
€849 21-13740B49 100 R512 06-11077A46 68 RB57-860 06-11077A98 10k
€850 21-13740B73 1000 R513,514 06-11009B23 2.7, 1/4W, carbon R861 06-11077823 100k
©852,853 21-13741B45 0.01 uF, +10% R515 06-11077A46 68 R862 06-11077F95 11k, +1%
C854 21-13740B73 1000 R516 06-11077A66 470 RB63 06-11077F91 10k, 1%
c855 23-11054A09 47 uF, +20%, 6V, tantalum R517,518 06-11077A98 10k R864 06-11077F20 1.82K, +1%
c856 21-13740B49 100 R519 06-80185M01 1, 2W, metal plate R865-873 06-11077A98 10k
c857 23-11048B13 10 uF, +20%, 18V, electrolytic R551 0611077801 12k R874 06-11077A74 1k
c8s8 08-11051A15 0.22 uF, 63V R552 06-11077B37 390k R875,876 06-11077A98 10k
c868 21-13740B49 100 R553 06-11077819 68k 2877—879 05-11077322 1g2k
R554-555 06-11077B18 62k 850 06-11077B1 4
g‘;:;(see note) 48-80654H01 i R556 06-11077F53 4.02k, +1% R881 06-11077A98 10k
ilicon R557 06-11077F20 1,82k, +1% R882 0611077807 22 . . .
She I siicon R558 06-11077G41 324K +1% R883 06~11077A90 47K Schematics, Clr%UIt B?_ardeligra'msé, ang
silicon R559 06-11077G88 100K, +1% R884 06-11077B15 47k arts ist for og|c oar
CR451 48-83654H01 silicon R560 06-11077E77 665, +1% R885 06-11077A98 10k
CR501,502 48-83654H02 siicon R561 06-11077Go1 107k £1% R886 06-11077B07 22k PW-5285-D
CRS51 06-11009B23 jumper resistor R562 06-11077B11 33k RB87 06-11077A%0 4.7k (Sheet 4 of 4)
CR603 48-83654H01 silicon R563 06-11077B15 47K R889,890 06-11077A98 10k END OF DOCUMENT 5/15/89




