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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 involved in handling, ship-
ping, and servicing them must be extremely careful not to ex-
pose them to such damage.

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

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

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

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

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

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

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

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

WARNING

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

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

8. Before connecting jumpers, replacing circuit components,
or touching CMOS pins (if this becomes necessary during the
replacement of an integrated—circuit device), be sure to dis-
charge any static buildup on your person (see Procedure 1,
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 whichreplace-
ment modules are wrapped when they arrive from the factory.
(You can also use aluminum foil.) Never use nonconductive
material for packaging these modules.

68P80100W34-A



Performance Specifications for Conventional VHF MaraTrac Radio
GENERAL
Channel Capability

8 Modes (A3 Model)
12 VDC negative ground only

16 Modes (A2 Model) 99 Modes (A5 Model)

Primary Power

Dimensions 10.0°Hx 145" Wx 25" 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 Minimum RF Oft Standby Receiver Transmit @
(MHz) Power Output @138V @ 138V @138V Rated Power
T73XTA7DA2—K 150-174 75/100 watts 60mA 7A 3.0A 27A
T73XTA7DA3-K 150-174 75/100 watts 60mA TJA 30A 27A
T73XTA7TAS-K 150-174 75/100 watts 60mA TA 3.0A 27 A
T73XTA7TA7-K 150-174 75/100 watts 60mA 7A 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 01to +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 Frequency 24 MHz
Separation
FM Hum and Noise: —-45dB
EIA Method
RECEIVER
Channel Spacing 30 kHz
Sensitivity: (per EIA spec. RS204C)
12 dB EIA SINAD .30 uv
Selectivity: EIA SINAD -80 dB
Spurious & Image -75dB
Rejection
Intermodulation: EIA SINAD -75 dB
input Impedance 50 ohms

Audio Output

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

Maximum Frequency
Separation

24 MHz

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"Hx 4.8"W x 1.5" L
Basic—5.2"Hx 3.77Wx 1.8" L
Basic Plus—6.5"Hx 3.4"W x 1.7 L

Weight

75 1b (0.4 kg)

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.

FCC TRANSCEIVER DESIGNATION

ABZ89FT3731
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&15|3|2 VHF MaraTrac Radio
HEEEE 150-174 MHz
I~ [T
JEBREE 75/100-Watt
A EIFIHE
al (5|52
CODE:
@ = ONE ITEM SUPPLIED
o wlxls % = INDICATES BREAKDOWN IN SEPARATE CHART
I HEIE
SIS
. al E[E12]=2
a X x| xX|x
OIR|IR|IRIR
2l -l -]+ ]|F
. ITEM DESCRIPTION
ojloejeo]e HUD1724A/B % UNIFIED CHASSIS
] HCN4033A BASIC CONTROL HEAD, 8-MODE W/SCAN
L HCN4034A BASIC CONTROL HEAD, 16-MODE
® HCN1051A HANDHELD CONTROL HEAD (HHCH), 99-MODE
ole|o]e TAD6111A ANTENNA 136-144 MHz, OR
TAD6112A 144-152 MHZ, OR
TDA6113A 152-162 MHZ, OR
TDA6114A 162-174 MHz
ole HKN4017A POWER CABLE AND FUSE, BASIC CONTROL HEAD
® HKN4319A POWER CABLE AND FUSE, HHCH
olejeje HKN4041A RED FUSED LEAD
el HLN4024A MICROPHONE HANGUP BOX
® HLN4830A HHCH HANGUP BOX
elejole HLN5372A SOFTWARE KIT
oleje]e HLN40228 INSTALLATION KIT
olej|o]e HLN4023A TUNING TOOL KIT
ofejo]e HHN4032A TOP COVER
olojle|e HLN4034C MOUNTING TRAY
eole HMN1015A MICROPHONE
eole HSN4020A SPEAKER
) ° HSN4021A SPEAKER
ole|e HKN4007A ORANGE CABLE
oloej|o|e HLN5371A NAMEPLATE
[ HLN5381A ESCUTCHEON W/Q “DIR"
® HCN1052A ADVANCED CONTROL HEAD 93-MODE
® HKN4321A POWER CABLE AND FUSE, ADVANCED
° HLN5064A ADVANCED TOOL
® HLN5383A ADVANCED BUTTON PLUG
[ HMN1061A MICROPHONE
- ® HLN4921A “TRUNNION
° HKN4324A FUSE KIT
-
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[23 »
] K VHF MaraTrac Radio
E (&)
zl 2 75/100-Watts
Y
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CODE:
® - ONE ITEM SUPPLIED
[a0]
3
&
g £ .
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g1z
ITEM DESCRIPTION e
° HLN5342A AUDIO/SQUELCH BOARD
° HLN5343A INTERCONNECT BOARD
. HLN4046A FEED THRU PLATE
° HLN4047A BLACK/RED POWER CABLE
D) HLN4033A BOTTOM COVER
L HLN5402A LOGIC BOARD
® HLD4322A RF BOARD
0 HLD4335A EXCITER AND POWER CONTROL BOARD
o HLN5344A ANTENNA RELAY
° HLN5353A HARDWARE KIT
[ HLD43378 PA BOARD
[ HLD4067A POWER TRANSISTOR

HUD1724B EQUIPPED RADIOS ARE CAPABLE OF 75 OR 100 WATTS OPERATION.

HUD1724A EQUIPPED RADIOS ARE CAPABLE OF 100 WATTS OPERATION ONLY.
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MaraTrac VHF Two-Way Radio Options Chart

Option Description Kit Added Kit Deleted
W544 3.0 dB Gain Antenna TAD6170A TAD611xA
‘ (x=1,2,3, or 4)
B652 Wide Band Antenna HAD4002A or TAD611xA
HAD4003A {(x=1,2,3, or 4)
B20 DTMF Microphone HMN1022A HMN1015A
B109 Handset TLN4698A HLN4024A
TMN6067A HMN1015A
B239 Noise Cancelling Microphone TMNG6116A HMN1015A
B70 Omit Antenna — TAD611xA
(x=1,2,3, or 4)
: B90 Omit Accessories — Control Head
Power Cable
Fused Lead
Hang—-Up Box
- Microphone
Speaker
Antenna
B71 Omit Microphone — HMN1015A
B87 Omit Speaker — HSN4020A or
HSN4021A
B161 Omit Main Radio Cable — Fused Power Cable
Fused Red Lead
Orange Cable
B206 Service Manual 6880102W18
B730 75W Power set Option — —

MXW-5202-A




@ MOTOROLA
Mobile Products Division

VHF Theory of Operation

1. Introduction

The MaraTrac radio is a fully synthesized, microproces-
sor—controlled transceiver. All standard features are per-
formed 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:

(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 sepa-
rate modes, or 8 modes and mode—programmable scan. An
optional Talk Around switch is available for the control head.

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

(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

Motorola, Inc. 1988
All Rights Reserved
Printed in U.S.A.

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

operator—select scan list. A RCL buiton “recalls” the scan list
for reviewing and a HOME button allows for a pre—pro-
grammed “home” mode. Also, the MPL button allows multi-
ple 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:

e Interface board

¢ Squelch/Audio PA board

e Transceiver RF board

® Transceiver Controller board
¢ Transmitter Exciter board

e Transmitter PA

3.2 FUNCTIONAL DESCRIPTION
3.2.1 Microcomputer

The MaraTrac radio uses the Motorola 68HC11A8 Mi-
crocomputer 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.

3.2.2 Frequency Synthesizer

The frequency synthesizer uses a phase-locked loop
(PLL) that consists of a reference oscillator, a voltage con-
trolled oscillator (VCQO), a variable modulous pre—scaler, a
single chip synthesizer (which contains a programmable di-
vider and a phase detector), a charge pump, and a fixed loop
filter. The frequency information, carried to the synthesizer
IC via the serial clock and data line, is strobed by the synthe-
sizer 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, then to a

W100025S58-A
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3—pole bandpass filter. The filtered signal then passes to the
first mixer stage. Meanwhile, the synthesizer output is fed to
the first mixer as a high side local oscillator. The mixer pro-
duces a 45.1 MHz first IF signal which is amplified before it
passes through a 4—pole crystal filter. Another stage of ampli-
fication occurs before the RF signal passes into the receiver
subsystem IC, where the 45.1 MHz signal is mixed with
44.645 MHz to produce a 455 kHz second IF signal. The sec-
ond IF signal is amplified, filtered, limited, and detected by a
quadrature detector.

3.2.4 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 lim-
iting circuitry, the RF signal is fed to the RF PA compartment
where it is amplified up to 100 watts. Finally, the antenna re-
lay directs the RF PA output to the antenna connector.

4. Primary Power Source

The MaraTrac radio is designed to operate from a nega-
tive ground 12-volt DC source. The negative lead is inter-
nally 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, parti-
tions 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 ac-
cess 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 fol-
lowing devices are tested in this order: internal RAM, exter-
nal RAM, external ROM, external EEPROM, and internal
EEPROM. The following audible diagnostic tones sound
when a device fails:

7 beeps
6 beeps

Watchdog Failure
Internal RAM Failure

S 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 squelch
mode 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 indi-
cate 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 acti-
vated. 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 chan-
nel, the BUSY indicator comes on, the PRI indicator flashes,
the priority mode is displayed, and the radio unmutes. (A pri-
ority alert tone can be field programmed.) Using a field pro-
grammer, the scan list members (priority and non-priority)
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 (if
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 lights.
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:

I—ﬂk

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

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

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

® You try to add a new mode to a non—priority scan list
that is full (16 members maximum).

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

7. Detailed Theory of Operation
7.1 TRANSMITTER
(1) RF 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, between +12 and
+16 dBm, is fed to J14 on the Exciter/Power Control board.
Buffer transistor Q1601 amplifies the signal to about +16 to

+19 dBm. The next stage of amplification, Q1701, amplifies
the signal further before it is applied to the base of the con-
trolled stage, Q1702. The power level at J11V can be as high
as 2 to 3 watts when controlled B+ is near 8 volts. The output
drive from J11V is applied to the VHF RF Power Amplifier
(RFPA) deck. The RFPA amplifies the signal up to rated
power.

(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 U451A-3 rises and brings up controlled B+
to Q1702, 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.

(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 ob-
tain rated power. At a given frequency, output power is con-
trolled by maintaining a fixed current to the final amplifiers
(Q803,Q804). Current to the finals is monitored from the
voltage drop across R801. 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 R801 on the RFPA.
U451A compares the output of Q454 to the reference from
the DAC (U801). U451 drives Q453,Q452, and Q451 to pro-
duce controlled B+ which supplies Q1702 and controls its
gain in order to control RF drive to the RFPA stages. Con-
trolled B+ fixes the amount of current that flows to the finals,
resulting in a controlled amount of output power.

(4) R.F. Power Trim Potentiometer R911

Normally, potentiometer R911 is left at mid—rotation af-
ter TRANSMITTER POWER ALIGNMENT. However, po-
tentiometer 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 po-
tentiometer R911 clockwise to increase power output and
counter clockwise to decrease power output. Monitor all ad-
Justments with a “thru-line” style wattmeter to measure for-
ward and reflected power flow. If the output power requires
adjustment more than + 10% to achieve rated output power,
check the antenna VSWR.

(5) Protection Circuits.

To prevent damage to the RFPA, the temperature of the
RFPA and the drive level to the finals are monitored. Tem-
perature is sensed by thermistor RT801 near the final transis-
tors. Its resistance drops to about 5.4K at 97VC. 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 out-
put 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 cur-
rent flows through shunt resistor R801. 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 pro-
duced by Q802, and possibly damaging the final transistors.
Shunt resistor R822, transistor Q805, and associated circuitry
monitors the current drawn by driver Q802 and hence the
drive to finals Q803 and Q804. 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 protection exists.
Controlled B+ voltage is monitored by U802-45, an A/D in-
put. When controlled B+ rises above 8 volts, the micropro-
cessor reduces the DAC voltage for the duration of the trans-
mission, dropping the controlled B+ voltage from over 8
VDC down to about 2 to 4 VDC after about 1/2 second. This
prevents Q1702 from overheating when the radio is operating
at low line voltages or into high VSWRs.

7.2 AUDIO/SQUELCH CIRCUITS
(1) Audio and Squelch

The FM detector output is routed through a low pass fil-
ter, a high pass filter, de~emphasis circuitry, and then to the
control head for application to the volume control. The ad-
Justable 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 U501. 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 Chan-
nel Scan mode while the priority channel is being sampled.
When AUDIO PA MUTE is low, Q500 turns on, discharging
(523 and forward biases CR500 and CR501. This allows in-
ternal 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.

(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 vari-
able 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;

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

® An input network to the detector, which further
attenuates audio and any harmonics generated by
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 gener-
ates a fast-responding output signal, Vo, as follows: Vo is
greater than 4.5 V for squelched, and less than 4.5 V for un-
squelched.

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 dis-
charged 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 when
the signal goes low (0 V). The Q1103 turn—on voltage at the
node between R1118 andR1122 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 in-
crease above 4.5 V, and thus the longer the SQUELCH DE-
CISION signal remains high after loss of signal. Since C1111
charges through R1119 and CR1104, the SQUELCH DECI-
SION detect time is very short. The integrator output is in-
verted by Q1104 and supplied as a CHANNEL ACTIVITY
signal. This is a fast responding output signal thatis 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 118 and J19 are combined
into one cable assembly.

The serial data signal is logically ANDed with the DIS-
PLAY 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 data is clocked from the control head and is received
on the DATA IN line.

7.4 CONTROL HEAD

MaraTrac radios use three types of control heads. The ba-
sic 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 dis-
play—type control head, uses two seven—segment displays to
indicate selected mode; it also contains the microphone cir-
cuitry. 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 ad-
vanced control heads use the DATA OUT line to receive dis-
play data from the radio. Both display data and switch/button
data is shifted on the positive clock edge. The DISPLAY EN-
ABLE line is used to control the state of the parallel/serial
shift register in the control head. When DISPLAY ENABLE
is low, 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 condi-
tion and allows the data to be shifted serially to the radio.
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2 ' SPKR_HI BLU 3 3 | SPKR HI
DATA OUT BRN 6 6 | DATA out
B- BLK . 7 17 LA-
B+ GREEN_LEAD
- T—
IGN ORANGE LEAD 5 10 raNiTion BLACK LEAD
, OPTION INTERFACE
GXW-5315-A NOTE: THIS CIRCUITRY REPLACED BY
B- SHORTING PLUG WHEN SIREN NOT USED. gLk
L= i 4
2 z ——_J
,,,,,,,,,,,,,,,,, M'c Hl 3 3 BRN
\\’/ ON/OFF | s GRN
PTT 8 & WHT
HLNI26T7A
BTT , YEL
| p SIREN
SIREN SWITCH CONTROL ,
HLN5392A 141402 Pi402 ( Ye—HKN43I29A Pl ]
PTT 5 5 I3 13 | SYSOR SELECT
EMERGENCY PTT(RAD!IO) 2 2 l i i7iBUS Y
EMERGENCY REF —] ON/OFF & 6 o
EMERGENCY Mic Hi 4 4 g , 3 3 | Di6 eND
SWITCH ANA GND 3 3 ) R HKN4328A
OPTION 8- ) ) 1- 8 8 | ANA GND
8- 1
B ; X
MIC HI(SIREN) E f e BRN 27 27 |.MiC HI
- ENCODE PTT 7 2 e YEL n— !  LENCODE PTY
HUB REF ENCODE PTT ENABLE |¢ s GRN : 21 | ENCODE PTT ENABLE
HUB | SYSOR ENCODE ; \ WHT 24 [ SYSOR ENCODE
_\ BUS~ BLK 2s | BUS -
) HA;gXup L — '30 'g RED ¢ [swe+
B+ ' 12 | RADIO A+
9 9 b GRN LEAD TO BATTERY#+ , ,
RELAY OUT 5 s|—YEL 3 L worn  OR IGNITION TO SIREN 20 | SPK COMMON
RELAY IN 4 4 }BED _l+rANSFER RELAY RED LEAD SPKR 35 | SPK IOOW
SPKR HI (OPTIONAL) i alar
SPKR LO [uigo1  Pi4oI ,J, 10 jolcHassis
B 8 A
SPEAKER BLK
3.2 777 LEAD T
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F2 | parts list | UPPER BOARD

, 8 HCN1051A Handheld Contral Head (99F) MXW--5160-A
UP MoW. | swosi REFERENCE  MOTOROLA
! - gy DESCRIPTION
_— SYMBOL PART NO.
g capacitor, fixed, uF $10% 50V (unless otherwise stated)
7 , €1001-1007 21-11032A33 100 ;
SEL.MOM. lsvnosz €1008,1009 21-11032A09 001 L ;
1010 21-11032A33 100 N
| SCAN NOM. i' 3 €101 21-11032A09 001
| 10 c1012 23-11054H08 10, 25V, tantalum
5 C1013 23-84538G03 -1, £20%, 35V, tanalurh
C1014-1017 21-11032A09 001
€1018,1019 21-11032A33 1100
C1051 08-11051A01 001, £8%, 63V
diode (see note) )
CR1001 48-05504C01 LED
CR1051 48-11034A01 silicon
CR1052,1053  48-82486H18 silicon
indicator , ,
DS1001,1002  48-80187G05 LED, 7 segment
& connector recepiacie
] 28-80195N01 male, 15-pin right angle .
’ J2 09-80196N01 male, 16-pin i
MK1001 50-80256E04 mic cartridge
connector plug .
P2 28-80085E32 male, 16-pin
transistor (sce note) .
Q1001-1003 48-80141L04 NPN "
Q1051,1052 48-11043C07 NPN
jumper )
Ju1003 0611009F23 0 ohm resistor
resistor, tixed, {) 15%, 1/8 watt {uniess otherwise stated)
R1001<1010 06-11077A98 10k
R1011 06~11077A80 47K
R1012-1013 06-11077A98 10k
iy Swos4 R1014 06-11077A90 47K
. R1015,1016 06-11077A74 1K
(4a1] R1017 06-11077A90 47%
L|‘ SWI054 R1018 06-11077A98 10k
R1019 06-11077A90 47
RIOSS R1020 06-11077A74 1k
R1021 06-11077A82 2.2
R1022 06-11077A74 1K
B+ SRI0S2 R1023 06-11077B23 100k
} >27 R1024 08~11077A38 33
! R1025 os—11?m77274 1 gk
R1051 06-11009E73 1
VRIOS! ®auio03 R1052 06-11008E11 27
.7V y - R1054 06—11009E61 3.3k S s
R1055,1056 06-11009E73 10k \\//
DIRMGN,  BWODS SW1001 40-80067HO1 push button
OFF Qlo52 RIOBS SW1051,1052 40-80123H01 foggle
9648 o SW1053 40-80123H06 toggle
ca;gm f mios1 Swi054 y m&m push bution
0K L. y - Ut001 51-80135C08 LED display driver
e u1002 51-84887K36 shift register, 8 BIT static
U1003 51<84621K27 regulator, SV
voitage regulator {see note)
- QXW-S158-A VR1001-1007  48-80140L06 5.1V zener
' VR1008 48-80140L07 5.6V zener
VR1008,1011 48-80140L06 .1V zener
VR1012 48-80140L17 12V zoner
VR1051 48-11034A23 2.7V zensr
6/15/88
note: For best performance, arder diodes, transistors, and intergrated-circuit devices by
Motorola part number. -
&
SOLDER SIDE & GPW-3164-0 INNER TRACK«1 &%  GPW-5504-O
Schematics, Circuit Boards Diagrams,
: 1N , , COMPONENT SIDE GPW~5165~0 INNER TRACK - GND GPW-5595-0
and Parts List for HCN1051A Control Head e
(Handheld) Lower/Upper Boards SOLDER SIDE GPW-3161-0 OVERLAY WB  GXW-3166WO0I-0 OVERLAY ®B  GXW-5166WO0I-O
PW-5272-A COMPONENT SIDE 6PW-5162-0
(Sheet 2 of 3) ’ , ,
6/15/88 OVERLAY BB axw-sie3-A LOWER BOARD COMPONENT SIDE COMPONENT SIDE




UPPER BOARD

VRI004

MSD

INNER TRACK—1 &2  GPW-5584-0 SOLDER SIDE

INNER TRACK-GND @ GPW-5505-0 CIDMPONENT SIDE

OVERLAY

SOLDER SIDE

OVERLAY W3 GXW-5I66W02-0

SOLDER SIDE

GPW-5164-0
GPW-3165-0

GXW-3166W02-0

LSD
DS100i DSI002
7 oAy 20 4 cLOIR) | 7
- 5 28 |’ Als
4= 27 ui00! i Bla
2 g 26 10 cie
10 i 25 9l Rlio
9= 24 8 Ele 3 UI003 |
8 : 23 7 Els CoI8 2
3. DPIPRI) f;" 6 als o.l REGULATOR
Riadtail) L RPISCAN 11
L7  3sc08 =
AMIT LED cio
CRIOOI 18 -
€ 2 0.001 3
SRIOH =
i 4.7
+ 1} J2
, 5V SUPPLY
I Aloa Rioz2 i MIC HI |y
2.2 X Sri023
ot3 $100K ,
, . Q_K aiool  Lcos  Lvrioi2
MO0+ Py P 4104 ;001 12y
o : ,001 ,
oo T’%‘J&‘ $Rioze
' 1 ANALOG GND | o
ANODE LED |,
DIG GND |
Rio2s =oara out |,
K
GXW-3157-0 +5v +3V 4 gﬁ‘\’m
1 +5y 1 +8v
I U002 ‘ clool |
10K RIS02 16 RIOI2 =
' s i o.l Rioi3  S10K e
+5v VRIOO! Ct002 4 A
5.4V o. 007 vRioos 10K SQUELCH ¢ Swiooi
RI003 . 2 S.v DISABLE
10K Risos =
. ;&, 5 10 =
+5v VRI002 '
fs.w gmom Qloo02 RIQIS cLOCK | ¢
ok = = ot €008 !
m??e . . | RiOIS 0.001
+5Y oK VRI003 vRioos K .y
5.4V 8.6V
shigo? + RIOIT PATA M|,
10K pisns - B87K36 = 4.7K
- A 3 9 _ Riie DISPLAY ENABLE |,
T g e, oee e
RIO09 > 8.4 +5v glgg? ue {,
1K Risto s RIOI9 ' DIRMOM
. Fovhg 4.7 =
1K fgtwms i R’-%? . SCAN MOM. |,
- clo10 VRIOI0
1 o is.w SEL MOM. |,
DN.MOM. | o
uP MoM. | o

Schematics, Circuit Boards Diagrams,

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

HCN4037A Basic Control Head w/Talkaround (16F)
'HCN4038A Basic Control Head w/Scan & T)alkaround (8F)

'HCN4033A Basic Control Head wISc)an {8F

HCN4034A Basie Controt Head (16F MXW-§150-A
REFERENCE ~ MOTOROLA ;
SYMBOL PART NO. DESCRIPTION
capacitor, fixed, uF £10% 50V (unless otherwise stated)
‘C1003-1009 21~11032A33 .100
C1010 23-11019A20 1& 120%, 25V electrolytic (8F only)
Cc1011 21-11032A33
C1012,1013 21-11032A09 001
C1014,1015 21-11032A33 100
indicator
DS1001-1003 65-83376K01 incandescent lamp
connector receptacie
J104-106 09-80051B01 female, 2+contact, lamp socket
Jo02 28-84324M01 mate, 2-pin
Jumper
JU1001+1003 06-11077A01 o ohm
transistor (see note)
Q1001-1006 48-80141L04 NPN
resistor, fixed, {2 +5%, 1/8 watt (unjess olherwise stated)
R1002 06—-11077A86 3.3k
R1003-1004 06~11077A98 10k
R1005 06-11077A80 4.7k
R1006 06-11077A74 1k
::%}100& &::ggﬁ ;gk SOLDER SIDE PW-B154-0 SOLDER SIDE PW-3i54-0
ROt Selomam 4Tk cowonerT aime 5 Pw-sisn-0 COMPONENT SIDE cowonnt sioe £ arw-sisa-0 SOLDER SIDE
GRS AT o -wae o oY = s
0 t \ JUMPER TABLE
R1023 06-11077A74 1k
R1024 06-11077A98 10k e
A1025,1026 06—-11077A74 1k ¢ - " —
A1027 06-11077A90 4.7 P/0 JIOO! Jioot JUI001 | JUI002Z]JUI003 | SYSTEM OPERA‘HON
R1028 06-11077A98 10k ' v bo [N N Y NA EAKER
R1029 06-11077A60 270 PTT N ouT | * RECEIVE AUDIO 1S ROUTED T nmnsn Auo AUDIO TO EXTERNAL
RI0301031  OG-11077A%8 10k sa , » SPEAXER 1S SWITCHED VIA HANG UP BOX. ___
switch S dometo. 255 130% 16W 5A MIC HL... 4 ouT N . RECEIVE AUDIO 1S ROUTED YO EXTERNAL SPEAKER AND AUDIO TO
otmtomstr, 25K . o o ’ mmﬂmmnm____fa HANOSET 1S SWITCHED VIA HANG UP BOX.
SW1002 40-80127A03 push button 1A AN ! o008 RI002 RX_AUDIO I =
SW1003 40-80166N01 rotary 8 potition 270 :%f; ;:3}22’ ¥ MY I : VOLUME s out | OUT| = RECEIVE AUDIO IS SWITCHED BETWEEN EXTERNAL SPEAKER AND
SW1004 40-80166N02 rotary 2 position VOLUME S SWIO0| ~ i ANALOG GNi 5 - ~ WT__W!.@_ =
Integrated circuit {see note) POT b3 IN
U1001 51-84B87K36 8 bit shift register 4A 1 rioBi/2sk ; . » N IGNITION LEAD ONLY CONTROLS T B
voltage regulator (see note) gepoe Wioo! Ju002 * = DON'T CARE S
VR1001 48-80140L06 1.5¥ zamer ] e (e e -~ SWI003 AR
VR1002 48-80140L.07 5.6V zener . 3
VRI003-1010  48-80140L06 5.1V zene Ri003 oo — o
 6/5m@8 R SWITCH POSITION | PINI PIN (S PIN 14
note: For best performance, order diodes, transistors, and intergrated circuit devices by RIO04 1 1) 1] 17
Motorola part number. 101 2 ov sV sy
& 3 sv | ov av
4 ov | ov sv
s sv | sv ov
v 6 ov | sv ov
oﬁv 7 v | ov ov
5V : 8 ov | ov ov
SWI003 3RI02 el
SioK ; I NOTES:
\ Riote , usl cloo3 RIOOS SRICOE I.THE ZONE SWITGH 1S USED FOR SCAN ON/OFF ON THE SCAN
[ VRI00S P ] a7 3K " CONTROL HEAD.
SRIOIE sV A uiool i - 3.6v 2.WHEN DISPLAY ENABLE (PIN 7 OF JI00H) IS HIGH (>3.3V) THEN U100} OPERATES
$10K : ' VRIOO! o AS A SHIFT REGISTER AND THE LATCHED DATA 1S SHIFTED ON THE POSITIVE
2 Riot7 = s SV Q1002 : (70 SWi EDGES AT PIN 10 OF L0OK.
] 10K VRIOO08 ci00s J M4i04 001 o WHEN DISPLAY ENABLE IS LOW, UIOO! READS THE CURRENT SWITCH
SRioe : ! i RI028 r__ﬂl.m____ls POSITIONS.
$iox RIOIS AV oy QI005 M\ _Rio2l i7 3.UNLESS OTHERWISE INDICATED CAPACITOR VALUES ARE EXPRESSED IN uft
4 "y : : 4 ¥RIO02 K w104 \ AT W RESISTOR VALUES ARE EXPRESSED IN OHMS.
8 b— 8V ok LVRio0? cioos Mc402 9 > RICIO SRIO08 col4  SRi022 N ,
L~ ! " i 1 L 3 54,7 :»}o’( = 1 10K BUS i TOR n
MODE SWITCH
(SEE TABLE) ZONE/SCAW  SRIOI4 +8v yRi003 = =
o S0k 6 + Q003 5S¢ ) 28
) RIOI3 ki a8 o1 HUB NI 27 ,
" se:m o~ ol* v — s " , i Dsi003 ] 8XW-8149-0
£ ; 10K VRIOOE cloo? = 027
_— bl 4 RI026 -TK Busy
shi . ~AAA
S10K = VW .
~’ E:%:: + ci009 ¥Rigos K Q1004 _ Ri023
s 1ol VRIOOS ciooe . - M4104 Vv
SoUSLOH 3 swio02 SV e 1 , K
a1 = € ciols RI024
.L = LY 1] Jd 10K
Schematic, Circuit Board Diagram, and Parts List for N
HCN4033A, HCN4034A, HCN4037A, HCN4038A for i S
Control Head (Clam Shell) . RIOS! i
PW-5271-A 2 1K Lvmioio | cion

(Sheet 1 of 2) I 5.4V IQ.I
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BASIC CONTROL HEAD

RADIO
JI00lI PIOOI
IGNITION 20 20 ORANGE LEAD i J
B+ 19 19  GREEN LEAD ;Ig :BTT'I:_:%':( + ||=+ RED LEAD 19 19 A+
MIC HI 14 14 ~———— BLK/YEL P — ; 14 14 |_MIC HI
RX_AUDIO I I BLK/BRN il i LVOLUME ToP
VOLUME 15 15 BLK/GRN 15 15 |_VOLUME WIPER
ANALOG GND 2l 2l . ———% e
N.C. 2 2 2 2 |_ANALOG GND
CcLOCK [ I iy BRN I § | 1 LcLock
w_ Y
+5V 10 10 BLK 10 10 L+5v
PTT 12 12 BLK/RED 12 12 | PTT
DATA IN 8 8 GRY 8 g [_DATA IN
XMIT LIGHT 16 16 BLK/BLU 16 16 LXMIT LIGHT -
ON/OFF 13 13 BLK/ORG I3 |3 |_ON/OFF
EMERGENCY 18 18 BLK/GRY 18 18 |_EMERGENCY
DISPLAY ENABLE 7 7 VIO 7 7 |_DISPLAY ENABLE
BUSY LIGHT 9 S WHT 9 9 [ BUSY LIGHT
B+ 4 4 YEL 4 4 | B+
SPKR_HI 3 3 ORG 3 3 [ _SPKR HI
SPKR LO 5 5 GRN 5 5 [_SPKR LO
DATA OUT-DIG GND 6 6 BLU 6 6 |_DATA OUT
CHASSIS 17 17 BLK/VI0 17 17 A=
ON/OFF 22 00 - BLACK LEAD
ANALOG GND 30 30 _—>TO SIREN Vees
HUB REF 27 27 ~
HUB 24 24 J .
EMERGENCY REF 28 28 ~
EMERGENCY 23 23 ]
SPKR LO 32 32 -
SPKR HI 3| 3| +—>TO SPEAKER
SPKR_AUDIO HI 29 29 =
HUB_SWITCH 25 25 »HANDSET HUB oxw-elsi-A
HANDSET AUDIO 26 26
PTT 6A 6A -
PTT REF 3A 3A
AUDIO 1A 1A R
oD A oA »MICROPHONE
MIC HI 5A 5A |

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

PW-5271-A

(Sheet 2 of 2)
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clol3 clol4 @lzz c1024 : FLEX CABLE

MINI-D-CONNECTOR [~ oo [ oo L[ oo +[ .00 T
Jiool PI050_
12 |DATA-OUT 235V 15 |
14 [DATA-IN i
13 [cLocK , 19
26 [DISPLAY-ENABLE
40 |[HUB 18
aslwue ] 2.6V MV :
, . 'y , 22K +5V-FROM~RADIO
50 |DET-AuDIO el e o gt 9.6V 9.6V 9.6V Y___+sy-FROM-RADIO|,,
49 |DIG-GND . 1 K Lyrioo2 g ATuF 10k ! , I clo4 ‘ 1
%cmooc *CR|°°2= lov L%?"i’ VRIoO! 1002 cogs S 4 16 L — SRI007 SRI006
o ] 4 Q1002 [ DAL > 10uF .047 ‘ ' 2SRIOI7 s .0l $33K S33K
6 |ANALOG-GND . 9648 Ji- —— ¢ RI043 RIOIS <;22Kr___1n uioo3 9 < < voL=6 |
5.6V % SRI04® *+c1003 4 Ay le 73¢06 10 YoL=8 19
'y SIK 10uF ‘ 330 2.2K 1] : L=F lio
" JE 1 Acl030 Aco3i
47 [GREEN-LEAD-IN e | 2 14 9.6V I I NC i 12
Tcioie &/Q1001 e cioot utool e ci004 U1002D RO - | 4 & + )
. T.0l 9649 R lOWF 3 21K27 I =0 174 2IK32 330 > 210! *RIO73 NC 13
31 | GREEN-LEAD-OUT Riooi I In | I'°"F SRIC04 s shioz0 333K
18 B 10K = = | + siox 1 cioze |“ N7 RI052 1 2 NG —oerltd
48 |ON/QFF sRigo2 1 T TZZOPF / 2 —18
sl | sy | $4.7K Ju1003 Jt 5 _RI039 NC 16
’ o) SRI005 _[+C1005 VY o .
29 | +5V-FROM RADIO I°'°,29 , swiool = 7o T ! €1045 7 Ic:osz
o < JUIDOL é VAG e v o
30 [NC_ ) — -OluF 1
15 [1GNITION Rioa? Q006 | Q1009 RHol L
10K J_ 4104 4ILo4 10K
23 [PTT-LOW RI036 | ciol?
10K T.ot SWB+ 125
26 [PTI-(RADIO)} , VOL-E |4
' Juioo2 VOL-D |4
0O —-
JUI006 0-37 SRioz 9.6V 9.6V 9.6V 9.6V 9.6V
o  Juioos S22k T 7y $ ‘ t
O e <L 6 L o L o
. ZRIOI2  SRIOI  SRIOIO
JUI004 -017 RI044 RIO2I , SRio08 SRio09 $33k  $33K  S33K
O e O MM AN U1004 $33K $33k voL-c |
CEOBB 13,6V 3.3k 2.2K 73C06 9 VOL-B 2
i 10 ] ) VOL—-A 1
= ] . 31 :
1 cRI00S SRI022 , Lcioss |ciose | cio37
RIO45 RI023 $3.3K ,=%|034 _%?33 .0 .ol .0l
VW AN . L e " +5V
: , RI046 RIO24 kK uicos = & i
32 Horn-n  RO%3 § ) 9997 K" 150
5 _——JI 4.7K %rgou l%?le H 13 T 3~
K I 1 ciot > |
' = T2206 e Q004 ¢
, , = = RIOSI cl007 , -
, = AAA . g 7 UiooeB R1025 41L03 ’ _5’
1 bue. - 220 47 . GF:. 174 21K32 Y4 4 6 3.6V
A , | , ] 1500 9 y =
VRIO03 i RIO26 | oy =
, i 1ov 4 2iK: v , AAN 2 U005 10 )
g CRI008 | PTHI  ciozs Ri035 mioz7 | 1290 87k26 L CRioo7
[o} ki & AN AAA 5
i )~22° F V VY LA &4 gsv
PTHZ P RI047 Rio2s | 30 X ' oLt ,
LIGHT=IN o ‘ A ' Q1005 ¢
48 A ) Rio4e Rioze | °6° 680 9648 GXW-5582-0
19 4.7K RIO54 | ClOI9 |
21 310K 0l <RIO32 iy AN i2 RIOIS
o ~ : . =592 1 RIO49  RI0O30 K & Cl044 toK
b ks A A'A'A' A'A'A' ,,,,, ‘ 5 O]
< B - Srom ¢ l niosl | 560 560 < 4
S22k VAG 12 AN 14
0.2 S Ter—— b Els 7
14 + cio27 o
13 ] 2209F .\
UI006 CY P 5
174 21K32 v Schematics, Circuit Board Diagrams, and
,,,,, Parts List for Advanced Control Head
PW-5583-0
(Sheet 2 of 4)
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RADIO

= — \
R TR S ’ ’ ) ot - - — .
_Pi Ji =T Wiy —
ADVANCED CONTROL HEAD |1f—BED LEA o o | as LAl iy ; 5 .
| yioon PIOO! . o NN 18
7 . G_RY ,,,,,,,, 3 14 14 MIC HI : 2 .
50 TAN " M VOLUME TOP , Sarrta
33 ] PNK s 5 VOLUME WIPER Lo ; e RN
' 18  —— s » el 4 ' g g S
NG, A 30 2 2| _anmosaw N e O r !
__CLOCK i3 3 A WHT/CRN . i 1 CLOCK S * WS § T
| [ — ‘ - o - =
+5Y 29 29 WHT 10 10 +5v - o e Ay 5y
PTT 28 28 vio 12 12 PT! g @ 3 W , # Z
DATA IN 14 14 ORG 8 8 DATA iIN et g S i e By Lops 054
DISPLAY ENABLE 26 26 YEL 7 7 DISPLAY ENABLE e e 4
.ON/OFF 48 48 WHT/YEL 13 13 ON/OFF .
EMERGENCY 45 45 WHT/RED 18 18 EMERGENCY Ve
LNLIGHY las 4% WHT/ORG 16 16 XMIT LIGHT = ot
HOR ; 32 WHT/BRN 9 g BUSY LIGHY i
! 3 GRN 4 4 B+
~SPKR HI 44 44 BLU 3 3 SPKR HI
SPKR 10 u M 2_5% 5 s ’%& ;
- 12 BRN 5 6 DATA OU ﬂ
DIG 6ND 49 49 BLK . 17 i A= )
SPKR HI 10 10 BLK/GRN - B
SPKR LO 43 43 BLK/ORG »TO SPEAKER BLACK LEAD _ ; , (g L] ,
B+ 47 47{  GREENLEAD -3 1o gaTYERY + : | il & - el fon oty } e
IGNITION 15 15 | ORANGE LEAD _ vo jaNiTiON e ; o e ’
/
ig MiC SoLDER 8D & ePw-5880-0
BTY 24 24 — GXW-5580-0 COMPONENT 8IDE & ePW-8841-0
. COMPONENT SIDE OVERLAY =B GXW-835TWOIO
23 parts list
40 4> MICROPHONE HLNS408A Display Controt Head, 99F (Display Board) MXW-5588-0
REFERENCE MOTOROLA :
7 SYMBOL PART NO. DESCRIPTION y
. capacitor, fixed, uF, +10%, 50V (unless atherwise stated)
8 10501081 21-11032409 0.001
a1 NG — €1052-1070 21-11032A33 0.1
C10711073 2111032421 0.04
diode (ses note)
€R1050,1051 48-82466H18 rectifier, sificon
e cromos  wee G
’ \ P h : 024 , yellow
ANALOG GND 5 CR1055,1086 48-80246K01 LED, red
~ON/OFF 38 CR1057 48-80246K02 LED, yellow
MIC H! 4 CR1058 48-80246K01 LED, red l
- A CR1058 48+80236E08 rectifier, silicon &
PTT IN 20 - CR1060-1062 48-80246K01 LED, red g’
PIT OUT 37 AR CR1063-1070 48-80246K04 LED, green .
DIG GND 2 indicator
HU 35 D51050 48-80055M01 LED, 7-segment, 2—digit, green &
HUB REF transistor (see note) §
81050,1051 yra okt NPN, type 41L04 |
, , , 1052 48-11043C08 PN :
~EMERGENCY 3 Q1053 45-80141L04 NPN, type 41L04 %
' e resistor, fixed, ohm, £5%, 1/8 watt (urless otherwise stated) .
E?&';%TY g s AEXRERNAEAY R1055,1056 06-11077A54 150 %
—LISHT RELAY 1057 06-11077A74 1K .
VIP_OUT i 1l > EXTE : R1058-1069 06-11077A98 10k .
» EXTERNAL OPTION: (CONTROL 210;0 06““3;;’?90 47k g
: 1071 06-11077A68 560
- 18 18 8 /1072 06-11077A74 1
R1073 06—11077B11 33k -
R1074-1069 06-11077A98 10k
R1090 06-11077A74 1K
R1001 06-11077A98 10k
A1092 06-11077A74 1%
R1093-1100 06-11077A98 10k
integrated circuit (see note)
U1050 51-80236C01 driver; LED display b ) )
U1061,1052 51-84887K36 shift register, CMOS 'M’WXW*@WW«%Q‘GG
voltage regulator (see nota) TPI4
Sch . L ) ¥R1051»1052 48-80140L.06 zener, 5.1V §
1 \ , ' R1053 46-80140L07 zener, 5.6V
Schematics, Circuit Boards Diagrams, and VA1053 458014007 zaner. 5.6V
Parts List for Advanced Control Head VR1058 45-80140L06 zener, 5.1V
PW--5583-0 VR1060,1061 48-80140L.17 zener, 12V SOLDER SIE & eow-6860-0
{Sheet 3 of 4) 6/15/88 COMPONDNT SI0E 4  aPw-8BaI-0
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cioes
i€

OuF oL o5y
RIOS? 2 ) zol
FLEX CABLE K uio30 38| Alls
JIOSO yhoas 3scol 37 Bl 15 CRI0S0
o) clo73 1 36&! clls
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parts list

HLN5343A interconnect Board MXW:5168~A
REFERENGE MOTOROLA :

SYMBOL. PART NO. DESCRIPTION

capacitor, fixed, uF +10% 50V (unless otherwise stated)

C11=26 21-84874K01 470 pt, 4+20%, 250V

Cz28-29 21-84874K01 470 pf, £20%, 250V
C150t 23-80157C03 1, +20%, 25V electrolytic
c1502 21-11032A33 100
C1503-1508 24-11032A09 001
diode (see note)
CRO003 48-80153A01 silicon
CR1501,1502 48-80236E08 silicon
CR1504 4880236608 sflicon
connector receptacle
Jt 28-80011AQ1 male, 19—pin
J20 09-80132M01 tolco, 8-pin
o COPONDIT WX B WW-70-0 :122 09-80103M05 ternale, 18-contact
| ) y mper
COMPONENT SIDE ORRLAY W Gar-smw-a JU1501,1502 06-11077A% 0ohm
relgy
K1501 80-80075G03 220V, 2 amps
transistor (ses note)
Q1501-1503 48-801410.04 NPN
Q1504,1505 48-80141L03 PNR
Q1506,1507 4880141104 NPN
resistor, fixed, () +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 06-11077815 47k
R1512 06-11077A%8 10k
R1513-1515 06-11077A74 1K
i - 3 R1516 0611077815 47k
e i el i R1517 06-11077A86 3.3k
e T 4 Nt G R R1518 06-11077A74 1k
\ 4 voltage regulator (see note)
INNER TRACK -1 88 GPW-5593-O YR1501 4880140106 zener 5.1V
i o VR1502 48-80140L07 zener 5.6V
COMPONENT SIDE | INNER TRACK -2 0  GPW-5592-0 VR1503-1505  48-80140L06 zoner 5.1V
‘ : - v VR1506 48-80236E07 zéner 28V
OVERLAY GXW-5171W01-0 VR1507 488014006 zoner 5.1V
methanical parts
26--B0275A01 heat sink diode (lefty
26-80274A01 heat sink diode (right}
64-80264A01 cable plug
03-10904A02 maching screw {2-used)
6/15/88
note: For best performance, ordet diodes, transistors, and intergrated circuit devices by
Motorola part number.

I ¢ j S W 4
INNER TRACK -1 %5 GPW-5593-0

INNER TRACK -2 @ GPW-5592-0
OVERLAY "= GXW-5171W02-O

Schematic, Circuit Board Diagram, and
Parts List for HLN5343A Interconnect Board
PW.5273-A

(Sheet 2 Of 2)
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Schematic, Circuit Board Diagram, and

Parts List for HLN5342A Audio Squelch Board
PW-5275-A

(Sheet 1 of 2)

6/15/88

P THE
NGTH 1S LESS THAN IO MILLISECONDS AND CORRESPONDS TO 4
0 LECTOR

EN THESE TWO EXTREMES GIVE A SQUELCH TAIL LENGTH
BETWEEN 10 AND 160 MILLISECONDS

NOTES:

{. 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:

D’égfg TYPE | VCCIPIN) |[GND(PIN)]  DESC.
UIION | 67C04 | +9.6V (]| (7) | QUAD OPAMP
UNO2 | 2IK32 | +9.6V (4)] (I} | 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 YOLTMETER

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

IOW ACROSS 3.2 OHM LOAD.

SOLDER SIDE VIEW

COMPONENT SIDE VIEW

CATHODE
cC BE
L L
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M9642 MMBZ5240

JUMPER TABLE

JUIZOO | JUI201
CONVENTIONAL | OUT iN
SECURENET IN ouT

f1l

U50l AND U502

GXW-5180-A



parts list

HLN5342A Audio Squeich Board MXW-5152-A HLN5342A Audio Squelch Board MXW-5152-A {2}
REFERENCE MOTOROLA REFERENCE MOTOROLA :
SYMBOL PART NO, DESCRIPTION SYMBOL PART NO, DESCRIPTION
capacitar, fixed, uF +10% 50V (uniess otherwise stated) resistor, Hixed, £ +5%, 1/8 walt (unless otherwise stated)
€500 21-11032A21 0t , R500-503 06-11077A98 10k
©501,502 23-80167C02 1000, 25V, stectrolytic R504 06-11077A67 510
C503 08-11051A09 022, 35%, 63V R505,506 06«11077A34 22
C504 21-11032A09 001 R507 06-11077A74 1k
505,506 21-11031A47 220 pF, +5%, 50¢ R508,509 06-11077A02 10
03,5 ; R510 06-11077823 100k
507,508 21-11032A33 400 A1 e A107 7RG Bk
C509 08-11051A17 47, 5%, B3V R512 06-11077B23 100k
C510,511 23-11054G10 15, 4 20%, 25V tantalum R513 06-11077A94 6.8k
C513 21-11032A27 033 R1101 06-11077815 47k
14 25 11054L 0 1 R1102 06-11077A86 3.3k
%5 2?’1,1031 Agg ) :O‘a',‘;a'”m R1103 06-11077B11 33k
~11031/  PF 25% B1104 06-11077A91 5.1K
C516 23-84665F06 220, ~10%+150%. 25V electrolytic R1105 0611077823 1QQk
€517 21-11032A09 001 R1108 06-11077A58 220
C518,519 21~11031A39 100 pF 5% R1107 06-11077A78 1.5k
G520 21-11032A00 001 R1108 06=11077815 47k !
cs21 2311048611 10, £20%, 35V, slectroiytic R1109 06-11077831 220k
> , R1110 06-11077A86 3.9k
G522 21-11032A21 o _ R111 06-11077A58 220
©523 23-11048C11 10, +20%, 35V, electrolytic R1112 06-11077A98 10k
¢524 21-11031A29 39 pR, +5% R1113 06-11077A58 220
€101 21-11032A09 oo R1114 06-11077A86 3.3k
c1102 21-11032A33 100 /1115 06-11077A98 10k
, Lo R1116 06-11077A94 6.8k
€1103 21-11031A47 220 pF, +5% it a1 1077827 150K
C1104 21-11031A37 82 pF, +5% R1118 06-11077827 150k
c1105 21<11032A21 01 B1119 0611077801 12k
C1106 21-11032A13 0022 A1120 06-11077A98 10k
c1107 21-11031A47 220 pF, 5% R1121 06~11077A70 €80
e , A1122 0611077831 220k
£1108 23-11054H08 10, 25V, tantalum bl t1077B4s Gath
C1109 21-11032A21 ot R1124 06-11077A78 1.5k
ci110 23-11054L06 1,0, tantalum R1125 06-11077A84 2.7k
ot 23-11054M01 2.2, 35V tantalum R1126 0611077803 15k
ctitz 21-11032A09 001 R1127 06~11077A94 6.8k
c1113 23-11054N02 1.5, 35V tantalum Ri128 06-11077A74 1Ly
, , R1129 06-11077B11 33K
C1ma 21-11032A2% {022 R1130 06-11077B19 88k
C1115 2111032427 033 R1131 0611077813 38k
c1118 21-11032A21 01 R1132 18-84944C03 10K, +20%, .10W, potentiomster
R1134 06-11077815 47k
diode (see note) N R1135 06-11077823 100k
CR500,501 48-11034A01 sificon R11% o1 1077A98 10K
CR1101-1107  48-11034A01 silicon R1137 0611077803 15k
connector receplacle 21 138 06-11077A94 6.78“k
Jut200 268-84318M07 male, 3-pin 1139 06-11077809 2
Jut201 09-80080LD1 tomale, 2—contact R1140 | G5-11077A38 1ok
J2i 28-800B5E31 male, 12—pin integreted circuil (see note) i
129 28.-84324MO 1 male, 2-pin U501,502 51-BODE5C03 audio PA
T U1101 51-80067C04 quad operational amp
coil, rf ) U1102 51-84621K32 quad operational amp
1800 24-82723H36 A1 uH voltage regulator (see note)
trangistor (ses note} VR500 48-801401,15 zener, 10V
Q500 4811043005 NPN 6/15/88
Q1101,1102 48-80141L02 NPN nate: For best performance, order diodes, transistors, and integrated-circuit devices by
Q1103 48-80141L01 PNP Motorola part number.
Q1104,1105 48-80141L02 NPN

Pw-2182-0
COMPONENT SIDE GPW-5181-0
OVERLAY @ GW-S5IS3W02-0

SOLDER SIDE

COMPONENT SIDE SOLDER SIDE

Schematic, Circuit Board Diagram, and Parts List
for HLN5342A Audio Squeich Board
PW-5275--A

(Sheet 2 of 2)
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parts list

COMPONENT SIDE

CPW-53I-0
GPW-5312-0
OVERLAY €5 GXW-3202WOI«A

SOLDER SIDE

COMPONENT SIDE

SOLDER SIOE 5 ePW-SBI-O

PW-83i2-0
OVERLAY @B GXW-B282W0R-A

HLD4335A Exiter/Power Control Board MXW-5173-A
REFERENCE MOTOROLA ’
SYMBOL PART NO. DESGRIFTION
capacitor, fixed uF, +10%, 50v {uniess otherwise stated)
€901 21-11032A21 .01
€1600,1601 21-11032A21 01
1602 23-11054M01 2.2, 35V, tarntalum
C1603 2%-11032A21 .01
C1604 21-11031A19 15 pF, +6%
C1606 21-11032A21 .01
€1702,1703 21-11032A21 01
€1704 23-11054M01 2.2, 35V, tantalum
C1705 21-11031A12 75 pF, +5 oF
Ct7086 21-11032A21 .0t
C1707 21-11031A29 39 pF, +5%
C1708-1710 21-11032A21 o1 )
C1711 21-11031A13 8.2 pF, .5 pF
Ci1712 21-11031A25 27 pF, 25%
ci713 21-11032A21 o1
ci714 21-11031A39 100 pF, +5%
diode (see note)
CRY01 48-11034A01 silicon
connector receptacle
Ji1v 09-80001F01 ferale, 1—-contact
Jt2 28-80164N01 5—pin
J13 28-80071H01 male, 7-pin
Jt4 29-B0014A01 terala
J15 2B-84324M01 male, 2~pin
J26 28-84318M0S rifate, 2-pin
coil, tf
11601 24-11030D06 86.6 nH
L1701 24-11030B09 339nH
11702 24-80293D02 ferrite bead
L1703 24-80002E01 1.2 uH
L1708 24-80293D02 territe bead
L1708 24-11030D06 86,6 nH
L1707 24-110308B05 186 nH
L1708 24-80293002 ferrite bead
transistor {see note)
Q901,802 48-11043C07 NPN
1601 48~11043C49 NPN
701 48-00869591 NPN
Q1702 48-00869859 NPN
registor, fixed, Q 15%, 1/8 watt {unless otherwise stated)
R800 06<11077A01 0-ohrm juraper
RS02 06~11077A34 22
RO03 06<11077A01 0 ohm jumper
R905 0611077815 47k
RO06 06-11077A92 5.6k
R807 06-11077A68 560
RB08 06-11077A80 1.8k
R909 06-11077A90 4.7k
R910 06-11077A86 3.3k )
BRI 18-80205N02 20, £10%, 1/2W potentiometer
R1600 06-11077A50 100
R1601,1602 06-11077A68 560
R1603,1604 06-11077A54 150
R16086,1607 08-11077A26 10
R1608 06-~11077A43 51
R1609 06~11077A54 150
R1701 06<11077A74 1k
R1702 06~11077A64 390
R1703 06-11077A36 27
R1705 06-11077A28 12
R1706 06—-11077A68 560
R1707 06-11077A28 12

2/10/88

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

Moterola part number.
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parts list

'HLD4337B PA Board, 75/100W MXW-5216-A
REFERENCE MOTOROLA i

SYMBOL PART NO, DESCRIPTION
capagitor, fixed, pF +53% 500V {unless otherwise stated)

<801 — {jumper used)
cao2 ~ (jumper used)
C803 21-83406D77 30

804 21-84493B59 39

805,808 21-83406D77 30

€807,808 21--84493B65 100

€809 21-84493B66 150

C810 21-83596E10 220, +20%
C811.814 21-84493B64 91

Cc816 08--82096J18 A, +10%, 250V
Cc817 21-83596E10 220, 120%

C818 08--82096J08 022, +10%, 250V
C819-822 21-82610C13 20, 200V
€823.824 21-84493856 47pF

827,828 21-82372C10 .05 uF, +80<20%, 25V
C830-837 21-82610C07 51, 200V

838 21-84395B04 120, 250V

Cc840 21-83596E10 220

C842 21-84395B48 66, 250V

C843 21-84395B41 19, 350V

C845 21-84395B46 150, 250V

C847 21-84395B35 240, +10%,350V
Cs48 21-84395B51 16, 250V

C849 21-84395B28 32, 350V

850,851 21-84395B36 40, 350V

C852 21-84395B39 30, 350V

C853 21-84395B30 14, 350V
C855-857 21-83596E10 220, £20%

C858 23-84538G04 15 iF, +20%, 20V, tantalom
C8s59 08-82096.J20 22, + 10%, 250V
Ceb4 — (jumper used)
CB866,867 21-84395B39 30, 350V

C868 21-83596E21 .01uF 200

€870 21-83596E10 220, +20%

c8s2 08-11051A08 015

€899 08-11051A07 {01uF, 5%, 63V
diade (see note)

CR801 — (see R828)
CR803,804 48-82466H13 silicon

coil, RF

L8g1 24-83884G01 50 uH

L8o2 24-82723H27 1.2 uH

1.803 24-80036A02 ferrite bead, 1/2 turn
L804 24-80277A10 airwound, 12.5 turns
1805 07-80062B02 bracket

1808 24-80036A01 ferrite bead

1.807 24-~80036A02 ferrite bead, 1/2 turn
1.808 24-80277A14 airwound, 1.5 turns
1.809,810 24-82549D48 2.2uH

1811 24-80277A13 airwound, 7.5 turns
L8t2 0780062804 bracket

1813 24-80277A17 airwound, 1.5 turns
L814 24-80277A18 airwound
L815-818 24-80277A11 dirwound, 6.5 turns
L820 24-82723H41 A4.uH

L821 24-80036A02 ferrite bead, 1/2 tum
transistor (see note}

Q801 48-00869860 NPN; type M9860
Q802 48-00889583 NPN; type M8583
Q803,804 48-84411L04 NPN; type M1104
805 48-11043C06 silicon

thermistor

RT801 06-83600K09 100k

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

R801 17-80165C02 shunt

RB804 06-11009D23 0.ohm jumper
R806 06-11009C15 39

R807 06—11045A41 470, 1/2W
R808,809 06-11008C09 22

R810 06—11045A41 470, 1/2W

R811 06-11045A01 10, +5%, 1/2W
R812 06~11086C27 47, 2W

R813 17-82036G07 1.5, + 10%, 2W
R814 06~11045B26 4.7, 12W
R815,816 06-11045A03 12, 5%, 1/2W
R817,818 17-82036G11 33, & 10%, 2W
R81S 06-11086C11 10, 5%, 2W
R822 17-82291B24 .1, 3W (wirewound)
R823 : 06-11009C42 510

R824 06-11009C91 Bk

R825 06-11009C37 330

R826 18-80087E08 10k poteritiometer
R827 0611045826 4.7, 1/2W

R828 06-11009D23 0 ohm jumper (in pface of CR801)
RB30 06—11009C97 100k

R831 06—11045A29 150, 1/2W

H899 06-11045A33 220, t2W

mechanical parts

07-80078A01
26-80070B01
26-80052B01
28-80014A01
75-80054F01

‘bracket, thermistor mount
PA shield

filter shietd

goax clip {2-used)

pad

6/15/88

note: For best performance, order kiodes, transistors, and intergrated circuit devices by

Motorola part number.
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15
14 MICROPMONE BOARD N
Microphone Hardware MXW-5086-A
REFERENCE MOTOROLA T
SYMBOL PART NO. DESCRIPTION
1 15-80137D05 microphone front housing
2 3880144003 microphone button
3 30-80147H04 microphone cable
4 05-80221K01 PTT switch grommett
8 32-80058H03 housing gasket
10 01-80710170 tear housing
1 03-80076E04 hi~lo screw
14 35-80089D01 telt batffie
15 0580148001 microphone grommet GDW-5091-0
6/15/88

Schematic, Circuit Board Diagrams, and
Parts List for MaraTrac Accessories

PW-5220-A
(Sheet 1 of 2)
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BASIC CONTROL HEAD MICROPHONE

MK | 301

SHOWN FROM SOLDER SIDE

parts list

HLN4384B Microphone Circuit Board MXW-2051-C
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
capacitor, fixed uF, +5%, 50V (unless otherwise stated)
C1301 21-11038H35 24 pF
C1302 21+11039813 001 +10%
C1304 23-11019A20 10 +20% 25V, electrolytic
C1308 08-11017A14 047
C1306 21<11038P50 220 pF
C1307 21-11039813 001 £10%
C1308 08-11051A14 .15 63V
diode (see note)
CR1301 48082256C25 12V zener +5% 400mwW
connector receptacle
JU1301,1302 06-11009B23 0 ohm jumper
microphone
MK1301 50-80256E04 electret cartridge
transistor (see nate)
Qt302 48-80182008 NPN
resistor; fixed ohm, +5%, 1/4 watt {unless otherwise stated)
R1302 06-11009C57
R1303 06-11009C49 1k
R1305 06-11009C87 100k
R1306 06-11009C13 56
switch
$1301 40-80652E02 momentary switch

mechanical part

14-80652E01 switch insulator
4/19/88

note: For best petformance, order diodes, transistors, and integrated circuts by Motorola

part number.
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HSN4021A External Speake MXW-5223-A
MOTOROLA
ITEM NO. PART NO. DESCRIPTION
1 03~00136756 tapping screw, 10-16 x 5/8 (3 used)
2 15-10163A18 connector housing, 2- contact
3 39-10164A45 contact
4 42-82018H05 cable retainer
5 42-84061A03 wire clamp
6 03-00140001 tapping screw 6-19 x 7/8 (4-used)
7 03-84244C01 wing screw (2 used)
8 50-80006C01 speaker, 5”, 30W
9 07-802(0E02 trunnion bracket
10 13-826 711MO8B bezel
11 15-84981809 cover
12 32-801¢5A01 gasket

oy MIC HI(RED)
7

PUSH TO TALK

@ PTT(GRN)
d

@ PTT/HUB REF(WHT)
i’

Il —

e ioeo |
@ MiC LO(BLK)

1
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.
MICROPHONE CONNECTOR
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GXW=5092+0

BASIC CONTROL HEAD MICROPHONE SCHEMATIC

GW-3459-4




T JUI301 R1302 R1303

| GROUND)

parts list

S1301 ] c1302 22k |+ 1K VRI301 _@—MC HI
27PF 7R o001 (1}(1)304 = 12v 4 (RED)
l tri3os [*B07| |Si3ce s1301
100K = = ¥ ---PUSH TO TALK N.C.
C1305 T s BT
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ADVANCED CONTROL HEAD MICROPHONE SCHEMATIC

HLN538SA Microphone Hardware MXW-5475-0
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
MICROPHONE BOARD .
1 15-80137D05 front housing
2 38-80144D03 mic button
3 30-80223J01 6—conductor cable
4 05-80221K01 PTT switch grommet
8 32-80058H03 housing gasket
10 15-80137D03 rear housing (p/o rear housing assembly)
1 03-80076E04 hi-lo metric screw, 3 used
14 35-80089D01 felt baffle
15 05-80148D01 mic cartridge grommet {p/o HLN4384B}
16 39-10184A10 contact plug, 5 used

ADVANCED CONTROL HEAD MICROPHONE

GOW-2043-A

non referenced items

03—-10943M0S tapping screw (3 X 0.5 X 6)

54-84962K01 safety tag

33-80095E54 nameplate

04-80093E01 flat washer {p/o rear housing assembiy)
46-80297N01 hang—-up stud (p/o rear housing assembly)
46-80281G01 mic weight (p/o rear housing assembly}

04/20/88
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parts list

Handheld Control Head Exploded View MXW-5227-A
MOTOROLA ]
ITEM NO. PART NO. DESCRIPTION '
1 61-80052H07 lens
2 32-80059H01 gasket, lens
3 13-80020H09 escutcheon (for talkaround)
3 13-80020H10 escutcheon (for non—taikaround)
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
1 51-80135C08 IC display, driver MM5480
12 32-80058H02 gasket, housing
13 01-80749773 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 05-00855939 rivet
27 04-80072H01 washer
28 03-80076E06 screw, metric, hi-lo
29 38-80066H01 cap, PTT switch
30 32-80060H01 seal, PTT
31 04-00139386 washer, flat
32 14-80258N01 insulator, microphone
33 40-80065E01 switch, momentary PTT
34 01-80749T68 circuit board, lower
35 07-80002J01 bracket, potentiometer
36 38-80055H01 button, PTT
37 36-80053H01 knob
38 42-84591A03 o-fing
39 02-80188H01 nut, hex, machine
40 04-00124629 washer, flat
41 18-80095D07 resistor, variable, squeich
42 40-80067HO1 switch, momentary
43 43-80064H01 spacer, LED
44 48-05504C01 LED
45 32-80062H01 seal, button
46 38-80054H02 squelch button
47 32-80291N01 gasket retainer
6/15/88

Exploded Views and Parts Lists
for MaraTrac Control Heads
PW-5590-0

(Sheet 1 of 3)
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ADVANCED CONTROL HEAD

GXW-5630-0

parts list

Advanced Control Head Hardware MXW-5586-O
REFERENCE MOTOROLA

SYMBOL PART NO. DESCRIPTION

1 13-80087J04 escuicheon

2 38-80043M02 pushbutton, MPL

2 38-80043M03 pushbutton, SCAN

2 38-80043M14 pushbutton, RCL

2 38-80043M18 pushbutton, SEL

2 38-80043M19 pushbutton

2 38-80043M39 pushbutton, HOME

3 38-80253K02 plug

4 61-80095J03 lens, vacuum fluorescent

5 32-80057K02 gasket, lens

6 15-80088J04 housing, tront

7 6180097401 lens, LED

8 38-80091J03 rocker button, MODE

8A 38-80091J04 rocker button, VOL.

9 38-80092401 pushbuttor, DiM

10 32-80180J02 gasket, housing

1 61-80185402 light pipe, keypad

12 75-80098J01 keypad

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

15 14-80240N01 insutator

16 — {not used)

17 43-80011L.01 spacer, 1ED, 8-position

18 43-800121.01 spacer, LED, 2-position

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

22 30-80034K01 flex cable

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

24 —_ toggle switch (see Control Heads control board)
25 32-80178401 gasket, ON/OFF switch

26-28 — (not nsed)

29 32-80179J01 gasket, D—connector

30 38-80128401 topper, ON/OFF switch

31 — D—connector {see Controi Heads controt board)
32 15-80089J02 housing, rear

33 32-80161J01 gasket, cannector face

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

35 07-84323C01 bracket, strain relief

36 33-80178M03 nareplate

37 03-10808A 18 screw, machine, M3 x 8.5x 6

38 30-80184N02 radio cable

39 — microphone cable (see Accessorios Section)
40 15-80221K01 VIP connector

41 32-80275K01 gasket, ViP connector

42 43-80127J01 spacet, trunnion

43 07--802631.01 bracket, trunnion

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

45 03-00136756 screw, tapping, 1016 x 5/8

6/15/88
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MODE SCAN OR ZONE

parts list

I !
l l Basic Control Head Mechanical Parts MXW-5209--A
- 40 . MOTOROLA ’ '
| | ITEM NO. TR DESCHIPTION
' * 1 07-80101AQ1 bracket, trunnion
2 03-00135726 screw, trunnion {2 used)
l ' 3 03-10908A33 screw, machine (M3.5x0.6x30)(2 used)
4 03-10908A28 screw, machine housing (2 used)
‘ l 5 33-80117A01 nameplate "MONITQR”
6 36-80102A01 pushbution
I l 7 42-10128A22 0" ring
8 04-00135784 washer, trurinion 2-used
l I 9 42-10128A23 “0" ring {3<usad)
10 15-80108A01 housing, bottom
l ! 1 04~80149A01 washer, captice (6-used)
‘ 12 84-80148N01 printed circuit board
I 14 09-80051B01 iight socket {3-used)
‘ 15 B85-80284N01 light buib (3-usexl)
I 16 42-10082A14 retainer, knob {3-used) (for Ref. vendor
‘ instatied)
I 17 36-80107A01 knob, volume squelch
1 | 18 36-80107A05 kriob, mode
l l 18 36-80107A06 knob, zong
or
I 36-80107A07 knob, scan
‘ 22 32-80203B01 gasket, housing
] l 23 61-80119A01 leng
24 42-10113A31 retainer fing (6—used)
l I 25 15-80108BA01 housing, top (for non-talkaround)
25A 15-80221N01 housing, top {talkaround)
[ ' 26 32-80140B03 gasket, beze!
3 ¥ 27 13-80114A04 bezel
| ' 28 33-80116A09 nameplate (overlay) (8-mode)
or
; o AR AT ik 6 p 33-80116A10 nameplate (16~mode)
| sasic conTroL HEAD WiTH TALKAROUND | ” el feet (ueady 0
L o e e e e i e ] 30 07-80100A02 bracket, strain refief
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
3B 40-80166N02 switch, rotary 2-P
37 40-80166N0t switch, rotary 8-P
38 18-80126A03 potentiometer, rotary
38 03-10913A29 screw, machine (2-used)(M3.5x0.6x1x3)
03-00136756 screw, tapping, 1016 x 5/8” (3-used)
(for trunnion mounting)
40 38-80202N01 repeat/direct button
P 41 02-82653001 nut, spanner
(REF) 16 I7 18 42 15-80201NO1 switch, housing (p/o 25A)
\ 43 32-05082E20 o-ring
44 40-05680K03 toggle switch
45 01<80749T20 ¢cable, tatkaround
6/15/88
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parts list

MaraTrac VHF Radio Exploded View MXW-5604-O
MOTOROLA

ITEM NO. PART NO. DESCRIPTION

1 HHN4032A top cover

2 55-84300804 handie, nylon

3 26-80070B01 shield, PA compartment

4 26-80019C01 heat sink, harmonic filter

5 03-10943M15 screw, 3.5 x 0.6 x 8 (20 used)

6 03-10911A11 screw, 3 x 0.5 x 8 (4 used)

7 15-80053B01 cover shield

8 14-80143A04 insulator, PA

9 HLD4337B 100W PA PCB assembly

10 07-80078A01 bracket, thermistor mounting

11 75-80054F01 pad, compression (HLD43378B)

12 29-80014A01 clip coax (HLD43378) (2 used)

13 26-80205C01 heat sink

14 0200119913 nut 8-32 x 11/32 x 1/8 hex (2 used)

15 01-80750T31 coax cable assembly

16 HLN4046A pre—amp feedthru plate assembly

17 03-10908A26 screw, 3.5 x 0.6 x 6 (6 used)

18 02-00007005 nut 6-32 x 1/4 x 3/32 hex

19 26—-80254A01 heatsink LL AMP

20 26—-80238N01 heatsink T05

21 04-80207C01 washer shoulder

22 HLN4033A bottom cover assembly

23 04-80149A01 washer, captivating (4 used)

24 03-10913A29 screw, 3.5 x 0.6 x 13 (4 used)

25 HLN4034C mounting tray assembly

26 55-80002A01 handle

27 47-80021A01 pin, pivot (2 used)

28 04-80017F01 washer, pivot (2 used)

29 41-80175A01 spring (2 used)

30 64-80019A01 plate, backup

31 07-80113B01 bracket, latch

32 03-80001PO1 screw, 3.5 x 0.6 x 6 (2 used)

33 32-80020C01 gasket, cable connector front

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 0400114522 lockwasher, 5/8”

42 32-80080A01 gasket, antenna connector

43 07-80016A01 bracket, lock slide

44 03-10936E14 screw, B 3.5x1.27 x 13

45 32-80000P01 gasket, lock support

46 07-80015A01 support, lock slide

47 15-80162N02 housing

48 26-80038M01 shield, chassis, RF side

49 30-80231N01 cable, coax

50 03-10943M09 screw, 3 x 0.5 x 6 (12 used)

51 27-80128L02 chassis

52 03-10943M17 screw, 3.5 x 0.6 x 13 (4 used)

53 03-10908A35 screw, 4 x 0.7 x 8 (4 used)

54 03—-10908B08 screw, 5 x 0.8 x 10 (2 used)

55 07-80142N01 bracket, transceiver, side

56 07-80141NO1 bracket, transceiver, inner

57 HLD4322A RF circuit board

58 48-80153A01 diode, pellet

59 26-80274A01 heatsink, diode, right

60 26-80275A01 heatsink, diode, left

61 23-80167C03 capacitor, electrolytic

62 42-10217A26 strap, cable harness (4 used)

63 HLN5343A interconnect circuit board

64 HLE4335A exciter, power control circuit board

65 30-80159N01 cable, power control board

66 30-80234N01 cable, power control

67 32-80074A02 gasket, cable plug

68 HLN5342A audio/squelch board

69 03-10908A18 screw, 3 x 0.5 x 6 (2 used)

70 03-10943R04 screw, 2.5 x 0.45 x 8 (2 used)

71 41-80022A01 spring, lock (2 used)

72 04-84180C01 washer, shoulder (2 used)

73 14-80075D01 insulator, TO220

74 30-10286A06 cable, 14 gage, red

75 30-10286A04 cable, 14 gage, black

76 46-80151A01 stud, cover release

77 43-80150A01 sleeve, cover release

78 42-80013A01 clip, coax {3 used)

79 HLN5402A logic board

80 HLN5344A antenna relay

81 26—-80163N01 shield, solder side

82 15-80953T01 cover, VCO shield

83 15-80124M01 cover, logic shield

84 09-80080L01 jurper, 2—position

85 14-80206C01 insulator

86 42-84733F01 ring, compression

87 75-80202C01 pad, compression

88 54-80166K01 label

89 51-80065C03 IC audio (2 used)
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HLD4321A RF Board, 136-162 MHz (1) ,
HLD4322A RF Board, 146-174 MHz (M) MXW- 5308-0

REFERENCE _ MOTOROLA  DESCRIPTION
NUMBER PART NO.

Capacitor, chip, §%, 50V unless otherwise indicated

ci(
C1(H

H)
c1o()
C10(H)
C11(L)
C11(H)
c12
C13(L)
C13(H)
C14(L)
C1a{H)
C15(L)
C15(H)
C18(L)
C16(H)
c17()
C17(H)
c18(L)
C18(H)
cia()
Cia(H)
C20
C21

C22
C51

388998288

21-11031A26

21-11031A25

21-11031A33
21-11031A29

21-11031A34

21-11031A33
21-11031A21

21-11031A19
21-11031A04
21-11031A03
21-11031A07
21-11031A06
21-11031A04
21-11031A03
21-11031A21

21-11031A19
21-11031A34
21-11031A33
21-11031A31

21-11031A29
21-11031A15
21-11031A09
21-11031A55
21-11031A21

21-11031A14
21-11031A39
21-11031A53
21-11031A37
21-11031A36
21-11031A26
21-11031A24
21-11031A37
21-11031A36
21-11031A28
21-11031A25
21-11031A30
21-11031A29
21-11032B15
21-11032815
21-11031A61

21-11031A25
21-11031A25
21-11031A37
21-11031A51

21-11032A21

21-11032A21

21-11031A21

21-11031A13
21-11031A21

21-11032A21

21-11032A21

21-11032B15
21-11032A21

23-11013D13
21-11031A23
21-11031A29
21-11031A19
21-11032B15
21-11032B15
23-11013D13
23-11048B13
21-11032B15
23-11048B06
21-11032815
21-11032B15
21-11032A13
21-11032B15
21-11032A13
21-11032B15
21-11032815

30pF

27 pF

56 pF

39 pF

62 pF

56 pF

18 pF

15pF

1.8 +/-.25 pF

1.5 +/-25 pF
3.3 +/-25pF
27 +/-.25pF
1.8 +/-25pF

1.5 +/-25pF

18 pF

15 pF

62 pF

86 pF

47 pF

39 pF

10 +/.5pF

47 +/-25pF
470 pF

18 pF

9.1 +/-5pF

100 pF

390 pF

82 pF

75 pF

30pF

24 pF

82 pF

75 pF

36 pF

27 pF

43 pF

39 pF

.22 uF +80/-20%
.22 uF +80/-20%
1000 pF

27 pF

27 pF

82 pF

330 pF

.01 uF 10%

.01 uF 10%

18 pF

8.2 +/-5pF

18 pF

.01 uF 10%

.01 uF 10%

.22 uF +80/-20%
.01 uF 10% o
tantalum 10 uF 10% 20V
22 pF

39 pF

15 pF

.22 uF +80/-20%
22 uF +80/-20%
tantalum 10 uF 10% 20V
Iytic 10 uF 20% 16V
.22 uF +80/-20%
Iytic 2.2 uF 20% 50V
.22 uF +80/-20%
22 'uF +801—m%
0022 uF 10%
22 uF +80/-20%
.0022 uF 10%
22 uF +80/-20%
22 uF +80/-20%

cs4
css
C101
c102
C103
c104
C105
C106
c107
c108
C109
C110
ci1
ci113
C114
C115
Ci116
c117
ci18
c119
C120
ct21
Cci51
c152
Ci54
C155
C156
C1s7
C158
C159
C160
c161
c162
C163
cl64
C165
C166
ci67
C168
C176
C201
€205
C206(L)
C206(H)
C207(L)
C207(H)
C208(L)
C208(H)
C209

c210
c211
c212
C213(L)
C213(H)
C214(L)
C214(H)
c215
C216
c218
c219(L)
C219(H)
C220
c221(L)
C221(H)
Co22
c223
C224
C228
C229
C230
C231
C233(L)
C233(H)
C234
C235
C236
c237

21-82450B14
21-11031A17
23-11048B13
08-11051A13
21-11032A21

21-11032A21

23-11048B13
21-11031A19
21-11032813
21-11032B13
08-11051A13
08-11044A33
08-11051A09
08-11051A13
21-11031A61

21-11032A21

21-11031A61

21-11031A61

21-11031A19
21-11031A61

21-11031A61

21-11031A19
21-11031A61

21-11031A41

21-11032A21

21-11031A45
21-11031A45
21-11032A21

08-11051A15
21-11031A25
21-11031A19
21-11031A61

23-11048B13
08-11051A17
21-11032813
21-11031A61

21-11031A3¢
21-11031A3¢9
21-11031A39
21-11031A61

23-11048B13
21-11032A23
21-11031A22
21-11031A17
21-11031A15
21-11031A19
21-11031A13
21-11031A17
21-11031A13
21-11031A61
21-11031A61

21-11031A61
21-11031A09
21-11031A10
21-11031A05
21-11031A07
21-11031A61
21-11031A37
21-11032A21

21-11031A07
21-11031A81
21-11031A08
21-11031A03
21-11032A21
21-11031A07
21-11031A61
21-11031A61
21-11032A21
21-11031A03
21-11031A03
21-11031A28
21-11031A28
21-11031A27
21-11031A19
21-11031A13
21-11031A13
21-11031A861

comgpositicon 2.4 pF 500V

12 pF

lytic 10 uF" 20% 16V
poly .1 uF 63V
.01 uF 10%

.01 uF 10%
tytic 10 uFs 20% 16V
15pF

.1 uF +80)/-20%
.1 uF +80y-20%
poly .1 uF-63V
poly 1 uF

poly .022 wF 63V
paly .1 uF=63V
1000 pF

.01 uF 10%6
1000 pF

1000 pF

15 pF

1000 pF

1000 pF

15 pF

1000 pF

120 pF

.01 uF 10%%

180 pF

180 pF

01 uF 10%%
poly .22 uiF 63V
27 pF

15 pF

1000 pF

lytic 10 uf¥ 20% 16V
poly .47 uif 63V
.1 uF +8)/-20%
1000 pF

100 pF

100 pF

100 pF

1000 pF

lytic 10 ufF 20% 16V
.015 uF 1D%

20 pF

12pF

10 +/-5mpF

15 pF

8.2 +/-5pF

12 pF

8.2 +/-5:pF
1000 pF

1000 pF

1000 pF

4.7 +/-.2% pF
5.6 +/-5:pF
22 +/-25pF
3.3 +/-.2t5 pF
1000 pF

82 pF

.01 uF 10%%

not used

3.3 +/-255 pF
1000 pF

22 +/-.25pF
1.5 + /.25 pF
.01 uF 10%%

3.3 +/-.25% pF
1000 pF

1000 pF

.01 uF 10¥%

1.5 +/-.25 pF
1.5 +/-.2%5 pF
36 pF

36 pF

33pF

15pF

8.2 +/-5pF
8.2 +/-.5: pF
1000 pF

C238
C239
C240(1)
C240(H)
C241(1)
C241(H)
C242
C243
C245
C246(L)
C246(H)
C247
C248
C249
€250
C251
C252
C253(L)
C253(H)
C276
Car7
Czrs
C301

21-11031A61
21-11031A61
21-11031A05
21-11031A07
21-11031A09
21-11031A10
21-11031A61
21-11031A37
21-11031A61

21-11031A07
21-11031A61
21-11031A03
21-11032A21
21-11031A09
21-11031A61
21-11031A61

21-11031A19
21-11032A21
23-11048B19
23-11048B19
21-11032A21

Diodes (see note)

CR1
CR2
CR51
CR101
CR102
CR151
CR152
CR153
CR154
CR176
CR202
CR203

Filters

FL51
FL52

48-80236E16
48-80154K03
48-83654H01
48-83654HO01
48-83654H01
48-82190H54
48-82190H54
48-83654H01
48-83654H01
48-83654H02
48-82190H54
48-82190H54
48-82190H54
48-82190H54
48-84616A01

48-84616A01

48-82190H54
48-82190H54
48-82190H54
48-82190H54
48-82190H54
48-84616A01

48-84616A01

91-80097D06
91-80098D06

Connectors, receptacle

J4
J5
J6
Coils

L1

L

L4

E56h

L51

ahbkbk

09-80135M01
09-80135M01
09-80130MQ2

24-80148M06
24-80148M06
24-80148M06
24-80148M06
24-80148M06
24-80148M06
24-80148M06
24-80063M14
24-80063M09
24-80063M09
24-80063M04
24-80063M21
24-80164M02
24-80164M01
24-80164M04

1000 pF

1000 pF

2.2 +/-25pF
3.3 +/-25pF
4.7 +/-25pF
5.6 +/-.25 pF
1000 pF

82 pF

1000 pF

not used

3.3 +/-.25pF
1000 pF

1.5 +/-.25 pF
.01 uF 10%
4.7 +/-.25 pF
1000 pF

1000 pF

not used
15pF

.01 uF 10%
lytic 47 uF 20% 16V
lytic 47 uF 20% 16V
.01 uF 10%

quad Schottky ring
dual Schottky SOT
silicon

silicon

silicon

silicon varactor SOT
silicon varactor SOT
gilicon

silicon

silicon

silicon varactor SOT
silicon varactor SOT
silicon varactor SOT
silicon varactor SOT
silicon hot carrier
silicon hot carrier
silicon varactor SOT
sificon varactor SOT
silicon varactor SOT
silicon varactor SOT
silicon varactor SOT
silicon hot carrier
silicon hot carrier

455 kHz, 6D
455 kHz, 4D

coaxial (RX)

coaxial (TX)

14-pin socket (logic board)

4-1/2 turns YEL
4-1/2 turns YEL
4-1/2 turns YEL
4-1/2 turns YEL
4-1/2 turns YEL
4-1/2 turns YEL
4-1/2 turns YEL
1.2uH

.47 uH

.47 uH

.18 uH

4.7 uH ,
tunable .7 uH E715
tunable .7 uH E713
tunable .7 uH E714

161

L101
1102
L1561
L1562
L153

L204(1)
L204(H)
1205
1206
L207
1208
L209
210
211
213
1214
L215(L)
1215(H)
1216
1217
L218
1219
1220
1221
1222

24-80063M21
24-80164M03
24-80063M14
25-80000E01

24-80063M14
24-11030B09
24-80299001

24-80063M22
30-10286A72

24-80148M05
24-80063M14
24-11030B11

24-11030B08
24-80063M14
24-80063M14
24-80063M14
24-11030B09
24-80063M14
24-11030B12
24-80063M14
24-80148M08
24-80063M14
24-11030B14
24-11030B12
24-80063M14
24-80063M14
24-80063M14
24-11030B09
24-80063M14
24-11030B14

24-80063M14

Transistors (see note)

Q1
Q2
Qst
Qs2
Qas3
Q101
Q102
Q103
Q104
Q105
Q106
Q107
Q151
Q152
Q203
Q204
Q205
Q206
Q207
Q208
Q276
Q277
Q278
Q279

48-80182D44

4.7 uH

tunable 7 uH E716
1.2uH

tunabie¢ 455 kHz with cap
1.2uH

4-1/2 twns BRN
tunable 17-3/4 turns
5.6 uH

sleevec jumper
tunable 3-1/2 turns
1.2uH

6-1/2 tuns ORG
4-1/2 tuns BRN
1.2uH

1.2uH

1.2 uH

4-1/2 tuns BAN
1.2uH

7-1/2 twns YEL
1.2uH

tunable 4-1/2 turns
1.2uH

9-1/2 tuns BLU
7-1/2 tuns YEL
1.2uH

1.2uH

1.2uH

4-1/2 tuns BRN
1.2uH

9-1/2 turns BLU
1.2uH

NPN; type M82D44
PNP; tyne M9643

field efiact; type M9839
field efiact; type M9839
NPN; type M9642

PNP; type M9643

NPN; type M9987

NPN; type MO987

PNP; type M9643

NPN; type MO642
NPN; type M9642
NPN; type M9658
NPN; fype M9658

PNP; tyoe M9643

field efiact; type M9839
NPN; type M9658

NPN; type M9658

field efact; type M9839
NPN; type MO658
NPN; type MO658
NPN; type M9642
PNP; tyioe M9643

PNP; tyne M9643

PNP; type M9643

Resistors, chip, 5%, 1/8 watt, unless otherwise indicated

Ri1

gEE332ER2I3R2AR

G

06-11024A05
06-11024A05
06-11024A41
06-11024A59
06-11024A21
06-11024A61
06-11024A77
06-11024A18
06-11024A29
06-11024A83
06-11024A29
06-11024B20
06-11024A47
06-11024806
06-11024802
18-055001.08
06-11024A93

15
15
470
2.7k
68
3.3k
15k
51
150
3.9k
150
820k
820
220k
150k
variable 22k
68k

R102
R103
R104
R105
R106
R107
R108
R109
R110
R111
R112
R113
R114
R115
R116
R118
R119
R120
R121
R122
R123
R124
R125
R151

R152
R153
R154
R155
R156
R157
R158
R159
R161

R163
R164
R165
R176
R177
R178
R179
R180
R181

R182
R207

R209
R210
R211
R212
R213
R214
R215
R216
R217
R218
R219

R223(L)
R223(H)
R224

R228(L)
R228(H)

R231
R232

R235
R237

06-11024A83
06-11024A95
06-11024A37
06-11024A73
06-11024A73
06-11024A85
06-11024A49
06-11024A53
06-11024A01
06-11024A01
06-11024A77
06-11024A47
06-11024A61
06-11024A49
06-11024A47
06-11024A45
06-11024A67
06-11024A45
06-11024A65
06-11024A63
06-11024A63
06-11024A18
06-11024A25
06-11024A59
06-11024A47
06-11024A89
06-11024A85
06-11024A89
06-11024A09
06-11024A73
06-11024A77
06-11024A53
06-11024A49
06-11024A49
06-11024A73
06-11024A81

18-05500L08
06-11024A84
06-11024H26
06-11024H28
06-11024G91
06-11024G91
06-11024H52
06-11024G91
06-11024H28
06-11024A19
06-11024A19
06-11024A25
06-11024A59
06-11024A73
06-11024A59
06-11024A47
06-11024A25
06-11024A59
06-11024A47
06-11024A17
06-11024A25
06-11024A21

06-11024A25
06-11024A59
06-11024A73
06-11024A75
06-11024A97
06-11024A83
06-11024A19
06-11024A19
06-11024A29
06-11024A25
06-11024A59
06-11024A73
06-11024A59
06-11024A47
06-11024A25
06-11024A59
06-11024A47
06-11024A17
06-11024A41

06-11024A03

27k
82k
330
10k
10k
33k
1k
1.5k
10
10
15k
820
3.3k
1k
820
680
5.6k
680
4.7k
3.9k
3.9k
51
100
2.7k
820
47k
33k
47k
22
10k
18k
1.5k
1k
1k
10k

22k
variable 22k

30k
22.6k 1%
23.7k 1%
10.0k 1%
10.0k 1%
42.2k 1%
10.0k 1%
23.7k 1%
56

56

100

2.7k

10k

2.7k

820

100

2.7k

820

47

100

68

100

2.7k

10k

12k

100k

27k

56

56

150

100

2.7k

10k

2.7k

820

100

2.7k

820

47

470

12

R239
R241
R276
R277
R278
R279
R280
B281

Transformers

T
T2

06-11024A41
06-11024A97
06-11024A73
06-11024A35
06-11024A01
06-11024A65
06-11024A73
06-11024A65

25-80163M02
25-80163M02

Integrated Circuits (see note)

Us1

U101
U102
uize

Crystals
Y51

Y52
Y151

51.05479G05
51-84704M75
51-84810F66
51-84621K89

91-80022M02

48-80008K02
48-80174D05

Non-Referenced ltems

14-05160A01
26-80097MO1
26-80098M01
26-80228L01

26-80229L03
26-80256L02
75-05295B07

470
100k
10k
270
10
4.7k
10k
4.7k

balun
batun

receiver systern
synthesizer
prescaler

dual op-amp

filter 45.1 MHz
(includes Y51A, Y51B)
44.645 MHz

14.4 MHz

insulator (for Y151)

shield coit can (for L151)

shield coil can (11 used)
shield can {2 used, for
J4 and J5)

shield VCO frame

shield RF front end
insulator (3 used, for
YS1A/B, Y52)

Note: For optimum performance, diodes, transistors and in-
tegrated circuits must be ordered by Motorola part numbers.
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1. UNLESS OTHERWISE INDICATED, RESISTOR VALUES
ARE IN OHMS, CAPACITOR VALUES ARE IN
MICROFARADS, INDUCTOR VALUES ARE IN
MICROHENRIES.

2. NON-POLARIZED CAPACITORS ARE CHIPTYPE UN-
LESS OTHERWISE INDICATED.

POLARIZED CAPACITORS ARE ALUMINUM
ELECTROLYTIC TYPE UNLESS OTHERWISE IN-
DICATED.

4, NOT USED.

OC VOLTAGES ARE MEASURED WITH A HIGH
IMPEDANCE (10 MEGOHM) DC VOLTMETER,

ALL VOLTAGE MEASUREMENTS ARE IN THE RECEIVE
MODE UNLESS INDICATED AS FOLLOWS:

(R) RECEIVE MODE

(1) TRANSMIT MODE

7. MEASURED IN THE RECEIVE MODE WITH AN
ON-CHANNEL SIGNAL AT A LEVEL OF —20 DBM,
MODULATED WITH 1 KHZ AT 3 KHZ DEVIATION.
MEASURED WITH AN AC RMS VOLTMETER.

8. SAME AS NOTE 7 EXCEPT MODULATING FREQUENCY
iS 100 HZ.

9. SAME AS NOTE 7, EXCEPT WITH VOLUME CONTROL
ADJUSTED FOR 5 WATTS (316 VOLTS RMS ACROSS
2 0HM LOAD).

10. MEASURED IN THE TRANSMIT MODE WITH 1 KHZ,
BOO MV RMS SIGNAL APPLIED TO MICROPHONE IN-
PUT FROM 800 OHM SOURCE.
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HLNS172A Logic Board, MXW-5310-A

NUMBER

PART NO.

MOTOROLA

DESCRIPTION

Capacitor, chip, 5%, 50V unless otherwise indicated

Ca02
C403

C514
C515

C610
c611
c612
c613

21-11032A21
08-11051A09
21-11032A21
23-11048B19
23-11048B13
23-11048A17
23-11013A56
23-11048B19
23-11048B19
21-11032A21
21-11032B14
21-11032A21
08-11051A15
21-11031A26
21-11031A26
21-11032A21
21-11032A21
08-11051A13
08-11051A13
21-11031A39
23-11048B13
21-11031A39
21-11031A39
23-11013D13
08-11051A15
23-11048B13
21-11031A51
21-11031A39
21-11031A39
21-11031A39
23-02308MO1
21-11031A39
23-11048A17
21-11031A23
21-11031A61
08-11051A03
21-11031A43
08-11051A12
08-11051A12
08-11051A12
08-11051A13
08-11051A13
23-11048B05
08-11051A09
21-11031A39
21-11031A39
23-11048813
21-11032A21
21-11032A21

23-11048B05
23-11048B19
08-11044A22
08-11051A13
08-11051A05
21-11031A45
08-11051A15
21-11031A36
23-11048B19

23-11048B19
08-11051A06

08-11051A15

23-11048B13
21-11032B13
21-11032A21
23-11013A56
23-11048813
21-11031A64
21-11032A18

.01 uF 10%

poly .022 uF 63V
.01 uF 10%

lytic 47 uF 20% 16V
iytic 10 uF 20% 16V
Iytic 33 uF 20% 25V
tantalum 47 uF 20% 6V
Iytic 47 uF 20% 16V
lytic 47 uF 20 % 16V
01 uF 10%

.15 uF +80/-20%
01 uF 10%

poly .22 uF 63V

30 pF

.01 uF 10%

poly .1 uF 63V
poly .1 uF 63V

100 pF

Iytic 10 uF 20% 16V
100 pF

100 pF _
tantalum 10 uF 10% 20V
poly .22 ufF 63V
Iytic 10 uF 20% 16V
330 pF

100 pF

100 pF

100 pF ,

fytic 1000 uF 20% 16V
100 pF

lytic 33 uF 20% 25V
22 pF

1000 pF ,
poly .0022 uF 63V
150 pF

poly .068 uF 63V
poly .068 uF 63V
poly .068 uF 63V
poly .1 uF 63V
poly .1 uF 63V

iytic 1 uF 20% 50V
poly .022 uF 63V
100 pF

100 pF

Iytic 10 uF 20% 16V
.01 uF 10%

.01 uF 10%

not used

Iytic 1 uF 20% 50V
lytic 47 uF 20% 16V
poly .039 uF 63V
poly .1 uF 63V
poly .0047 uF 63V
180pF

poly .22 uF 63V

75 pF

lytic 47 uF 20% 16V
not used

tytic 47 uF 20% 16V
poly .0068 uF 63V
poly .22 uF 63V
fytic 10 uF 20% 16V
.1 uF +80/-20%

.01 uF 10%
tantalum 47 uF 20% 6V
Iytic 10 uF 20% 50V
1500 pF

.0056 uF 10%

Cc819

21-11031A39
21-11031A39
21-11032B13
21-11031A39
08-11051A09
08-11051A13
08-11051A01
21-11031A39
21-11031A39
21-11031A61
21-11031A61
21-11031A61
21-11031A61
21-11031A61
21-11031A39
21-11031A39
21-11031A81
21-11031A61

21-11031A61
21-11031A61
21-11031A61
21-11031A61
21-11031A61
21-11031A61
21-11031A61
21-11031A61
21-11031A61
21-11031A61
21-11031A61
21-11031A39
21-11031A39
21-11031A61
23-11048B05
21-11032B13
21-11032A21
21-11031A15
21-11031F10
21-11031A15
21-11031A61
21-11032813
21-11032813
21-110381A61
21-11032A21
21-11032A21
21-11032A21
21-11032A21
21-11031A61
21-11031A61
21-11031A61
21-11031A81
21-11031A61
21-11031A61
21-11031A61
21-11031A61
21-11031A39
21-11031A61

21-11032A21
21-11032A21
21-11031A61
23-11054A09
21-11031A39
23-11048813
23-11048B06

Diodes (see note)

48-83654H01
48-83654H02
48-83654H01
48-83654H01
48-83654H02
48-83654H02
48-83654H01

1030 pF

1010 pF

.1uF +80/-20%
1000 pF

poly 022 uF 63V
paly .1 uF 83V
poly .001 uF 63V
1030 pF

100 pF

1200 pF

10300 pF

10200 pF

1@00 pF

1800 pF

1m0 pF

100 pF

1200 pF

1800 pF

neot used

1000 pF

1000 pF

1000 pF

1000 pF

1000 pF

1000 pF

1000 pF

D00 pF

1000 pF

1000 pF

1(000 pF

100 pF

100 pF

1000 pF

lyrtic 1 uF 20% 50V
.1t uF +80/-20%
.01 uF 10%

#o +/-5pF

856 +/-.5 pF N750
10 +/-5pF
11000 pF

.1 uF +80/-20%
.11 uF +B80/-20%
1000 pF

(D1 uF 10%

.01 uF 10%

D1 uF 10%

D1 uF 10%
11000 pF

1000 pF

11000 pF

11000 pF

11000 pF

11000 pF

1000 pF

1000 pF

100 pF

11000 pF

mot used

.01 uF 10%

D1 uF 10%
11000 pF
tantalum 47 uF 20% 6V
100 pF

livtic 10 uf 20% 16V
lytic 2.2 uf 20% 50V
mot used

siflicon
siilicon
silicon
ssilicon
silicon
silicon
silicon
mot used
mot used

CR603 48-83654H01
CRB04 48-83654H01
CR651 48-83654H01

Connectors, receptacle

J3 28-80129M01
J7 28-80128M01
J8/J9 28-80126M01
J10 28-80128M02
Jumpers

Jueo1 09-84181L01

JUso1 06-11009823
Juso2 06-11024B23
Juso3

Juso4 06-11024B23
JUB0S

JU806

Coils

L801 24-82723H35
L802 24-839618B02
1803 24-83961802

Connector, plug

P8 28-80127M02
P601 28-80250M01

Transistors {see note)

Q401 48-00869619
Q402 48-80214G02
Q403

Q404

Q451 4800869619
Q452 48-00869619
Q453 48-80214G02
Q454 48-80214G02
Q455 48-00869681
Qs01 48-05128M16
Qs02 48-05128M16
Q503 48-80214G02
Q504 48-80214G02
Q505 48-05128M16
Q506 4800869619
Qs07 4800869618
Q508 48-05128M16
Q509 48-80214G02
Q551 48-05128M16
Q552 48-80214G02
Q601 48-80214G02
Q651 48-05128M16
Q652 48-80214G02
Q801 48-80214G02
Q802 48-00869681
Q803 48-80214G02
Q804 48-80214G02
Q805 48-80214G02
Q806 48-80214G02
Q807 48-80214G02
Q808 48-05128M16
Q809 48-05128M16
Q810 48-80214G02
Q811 48-80214G02
Q812 48-80214G02

silicon
silicon
silicon

5-pin, accessories

&-pin, RF power amplifier
23-pin, includes J8 and Jg
2-pin, internal speaker

push-on jumper, 2-pin
axial jumper

chip jumper

not used

chip jumper

not used

plating jumper

23uH
5turns GRN
5 turns GRN

14-pin, RF board
3-pin, for JU601

PNP; type M9619
NPN; type MMBT3904
not used

not used

PNP; type M9619
PNP; type M9619
NPN; type MMBT3904
NPN; type MMBT3904
PNP; type M9681
PNP; type MMBT3906
PNP; type MMBT3906
NPN; type MMBT3904
NPN; type MMBT3904
PNP; type MMBT3906
PNP; type M9619
NPN; type M9618
PNP; type MMBT3906
NPN; type MMB13904
PNP; type MMBT3906
NPN; type MMBT3904
NPN; type MMBT3904
PNP; type MMBT3906
NPN; type MMBT3904
NPN; type MMBT3904
PNP; type M9681
NPN; type MMBT3904
NPN; type MMBT3904
NPN; type MMBT3904
NPN; type MMBT3904
NPN; type MMBT3904
PNP; type MMBT3906
PNP; type MMBT3906
NPN; type MMBT3904
NPN; type MMBT3904
NPN; type MMBT3904

Resistors, chip, 5%, 1/8 watt, unless otherwise indicated

R401 06-11024A45
R402 06-02369M31
R403 06-11024A45
R404 06-11024G18
R405 06-11024G28
R406 06-11024A73

680

metal film 330 0.6 watt
680

1.74k 1%

2.21k 1%

10k

RaQ7

R410
R411
R412
R413
R414
R451

R474

R510
R511
R512
R513
R514
R515
R516
R517
R518

06-11024A51
06-11024A73
06-11024A73
06-11024A55

06-02369M01
06-02369M01
06-11024A45
06-02369M31
06-11024A45
06-11024A57
06-11024A51
06-11024A65
06-11024A65
06-11024A75
06-11024A45
06-11024B04
06-11024A99
06-11024H88
06-11024H38
06-11024G91
06-11024Ga1
06-11024A35
06-11024A49
06-11024A73
06-11024A81
06-11024A67
06-11024A83
06-11024A73
06-11024A59
06-11024A81
06-11024A81
06-11024A73
06-11024A61
06-11024A53
06-11024A41
06-11024A73
06-11024A47
06-11024A47
06-11024A81
06-11024A21
06-00124B58
06-00124855
06-11024A21
06-11024A41
06-11024A73
06-11024A73
06-80185M01
06-11024A67
06-11024B12
06-11024A92
06-11024A92
06-11024A92
06-11024G53
06-11024G20
06-11024H41
06-11024H38
06-11024F77
06-11024H91
06—11024A85
06-11024A89
06-11024A73
06-11024A71
06-11024A81
06-11024A73
06-11024A25
06-11024A97
06-11024A83
06-11024A75
06-11024A82
06-11024A82
06-11024A73
06-11024A49
06-11024A97
06-11024A35

1.2k

10k

10k

1.8k

not used

not used

not used

not used

metal film 1 0.6 watt
metal film 1 0.6 watt

680
metal film 330 0.6 watt
680

2.2k

1.2k

4.7k

4.7k

12k

680

180k
120k
100k 1%
100k 1%
10.0k 1%
10.0k 1%
270

1k

10k

22k

5.6k

27k

10k

2.7k

22k

22k

10k

3.3k

1.5k

470

10k

820

820

22k

68
carbon 2.7 1/4 watt
carbon 2.7 1/4 watt
68

470

10k

10k
metal plate 1 2 watt
5.6k
390k

62k

62k

62k
4,02k 1%
1.82k 1%
32.4k 1%
100k 1%
665 1%
107k 1%
33k

47k

10k

8.2k

3.3k

10k

100

100k

27k

12k

24k

24k

10k

1k

100k

33k

RB10
R811
RB812
R813
R814
R815
R816
R817
R818

06-11024A81

06-11024H42
06-11024H42
06-11024H45
061102415

06-11024H48
06-11024A57
06-11024A97
06-11024A73
06-11024A73
06-11024A43
06-11024A25
06-11024A73
06-11024A73
06-11024A65
06-11024B14
06-11024B17
06-11024B17
06-11024A57
06-11024A93
06-11024A77
06-11024A91

06-11024A92
06-11024A81

06-11024A59
06-11024A97
06-11024A97
06-11024A92
06-11024A92
06-11024A92
06-11024A25
06-11024H88
06-11024B04
06-11024A83

06-11024B06
06-11024H88
06-11024.J26

06-11024A84
06-11024M68
06-11024H68
06-11024H68
06-11024A61

06-11024A90
06-11024A79
06-11024A53
06-11024A59
06-11024A73
06-11024A65
06-11024A73
06-11024A73
06-11024A89
06-11024A65
06-11024A65
06-11024A1

06-11024A91

06-11024A65
06-11024A65
06-11024A65
06-11024A65
06-11024A97
06-11024A97
06-11024A97
06-11024A73
06-11024A73
06-11024A89
06-11024A73
06-11024A73
06-11024A89
06-11024A73
06-11024A73
06-11024A73
06-11024A49
06-11024A49
06-11024A49
06-11024A49
06-11024A73
06-11024G91

22k
33.2k 1%
33.2k 1%
35.7k 1%
187k 1%
38.3k 1%
2.2k
100k

10k

10k

560

100

10k

10k

4.7k
470k
620k
620k
2.2k

68k

15k

56k

62k

22k

2.7k
100k
100k
62k

62k

62k

100

100k 1%
180k
27k

not used

220k
100k 1%
243k 1%
30k
61.9k 1%
61.9 1%
61.9k 1%
3.3k
51k

18k
1.5k
2.7k
10k
4.7k
10k

10k

47k
4.7k
4.7k
56k

56k
4.7k
4.7k
4.7k
4.7k
100k
100k
100k
10k

10k

47k

10k

10k

47k

10k

10k

10k

1k

1k

1k

1k

10k
10.0k 1%

RS71
RA72
Re73

R897
R898

06-11024A82
06-11024A73
06-11024A79
06-11024G91
06-11024A73
06-11024A73
06-11024A73
06-11024A49
06-11024A73
06-11024A73
06-11024A49
06-11024A73
06-11024A49
06-11024A49
06-11024A73
06-11024A49
06-11024A89
06-11024A89
06-11024B20
06-11024A65
06-11024A89
06-11024A49
06-11024A73
06-11024A73
06-11024A73
06-11024A73
06-11024A97
06-11024G95
06-11024G91
06-11024G20
06-11024A73
06-11024A73
06-11024A73
06-11024A73
06-11024A73
06-11024A73
06-11024A73
06-11024A73
06-11024A73
06-11024A49
06-11024A73
06-11024A73
06-11024A97
06-11024A97
06-11024A97
06-11024A89
06-11024A73
06-11024A81

06-11024A65
06-11024A89
06-11024A73
06-11024A81

06-11024A65

06-11024A73
06-11024A73
06-11024A67
06-11024A73
06-11024B06
06-11024B06
06-11024A93
06-11024A83
06-11024A73
06-11024A73

Integrated Circuits {see note)

U401
v402
U451
uss1
uss2
U553
U601
U602
U603
ues1
ues2

51-80056M04
51-80068C06
51-80056M04
51-80056M04
51-80056M04
51-80056M04
51-80056MO01
51-80056M04
51-80056M04
51-80056M04
51-80056M04

24k
10k
18k
10.0k 1%
10k
10k
10k
1k
10k
10k
1k
10k
1k
1k
10k
1k
47k
47k
820k
47k
47k
1k
10k
10k
10k
10k
100k
11.0k 1%
10.0k 1%
1.82k 1%
10k
10k
10k
10k
10k
10k
10k
10k
10k
1k
10k
10k
100k
100k
100k
47k
10k
22k
4.7k
47k
10k
22
4.7k
not used
10k
10k
5.6k
10k
220k
220k
68k
27k
10k
10k

dual op-amp SOIC
regulator, 5§ volts

dual op-amp SOIC
dual op-amp SOIC
dual op-amp SOIC
duat op-amp SOIC

51-80059M01
51-80056M04
51-80135C10
51-80960T01

51-82862N08
51-99003D02
51-80057MO1
51-80070C22
51-80056M01

voltage-controlled attn
dual op-amp SOIC
D/A convertor
rnicrocomputer
MCBSHC11A8

logic array

EPROM 8Kx8 CMOS
NOVRAM 2Kx8

static RAM 2Kx8

dual comparator SOIC

Voltage Regulators, 5% unless otherwise specified

VR401
VR402
VRS51
VR801
VR802
VRS03
VRS04
VRBO0S

7

Crystals
Y801

48-83461E40
48-82256C15
48-82256C11
48-82256C20
48-82256C11
48-82256C11
48-82256C20
48-82256C20
48-82256C11
48-82256C20

48-80173D09

Non-Referenced ftemns

03-10943M04
0400001718
07-80925T01
09-82071K09

14-80145M01

14-83820M05
15-80076MO1
26-80123M01
26-80125L02

zener diode 5.1V 1%
zener diode 5.1V
zener diode 10V
zener diode 27V
zener diode 10V
zener diode 10V
zener diode 27V
zener diode 27V
zener diode 10V
zener diode 27V

7.776 MHz

screw M2.5 X 8 {5 used)
washer {4 used)

bracket, heat sink

14 pin socket

(2 used for UB04)
insulator accessory (under
J3)

insulator TO-118 (5 used)
plastic housing 5 pin (for J3)
shield frame hi-speed logic
heat sink, audio/regulator

Note: For optimum performance, diodes, transistors and in-
tegrated circuits must be ordered by Motorola part numbers.

duai comparator SOIC

dual op-amp SOIC
duat op-amp SOIC
dual op-amp SOIC
dual op-amp SOIC
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