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Safe Handling of CMOS Integrated—Circuit Devices

Many of the integrated~circuit devices used in communications equip-
ment are of the CMOS (Complementary Metal Oxide Semiconduc-
tor) type. Because of their high open-circuit impedance, CMOS IC’s
are vulnerable to damage from static charges. Everyone involved in
handling, shipping, and servicing them must be extremely careful not
to expose them to such damage.

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

When a CMOS IC is installed in a system, the system’s circuit ele-
ments 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 precautions 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 accidental con-
tact with such a source.

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

3. Check the INSTALLATION and MAINTENANCE sections of
the service manual and the notes on the schematic to find out
whether or not you can insert or remove circuit modules with power
applied to the unit, and act accordingly.

4.

10.

11.

When servicing a circuit module, avoid carpeted areas, dry environ-
ments, and the wearing of static-generating clothing.

. Be sure that all electrically powered test equipment is grounded.

Attach the ground lead from the test equipment to the circuit mod-
ule before connecting the test probe. Similarly, disconnect the test
probe before removing the ground lead.

. When you remove a circuit module from the system, lay it on a

sheet of aluminum foil or other conductive surface connected 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.

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

. Before connecting jumpers, replacing circuit components, or touch-

ing CMOS pins (if this becomes necessary during the replacement
of an integrated—circuit device), be sure to discharge any static build-
up 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.

. 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.

Connect any low-impedance test equipment such as a pulse gener-
ator to CMOS device inputs after you have applied power to the
CMOS circuitry. Similarly, disconnect such low-impedance equip-
ment before turning off the power.

Wrap CMOS modules in conductive material when transporting
them from one area to another, even within the same room. Use
wrapping material similar to that in which replacement 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




1. General Safety Information

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

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

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

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

In addition,

DO NOT operate this equipment near electrical blasting caps or
in an explosive atmosphere.

All equipment must be properly grounded according to Motorola
installation instructions for safe operation.

All equipment should be serviced only by a qualified technician.

Refer to the appropriate section of the product service manual for ad-
ditional pertinent safety information.

Installation Safety Warning

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

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

If you must mount the radio overhead or on a sidewall, give it the
added protection of a retaining strap. Custom-made straps are availa-
ble from Motorola National Parts. Order kit number HLN4698A
(M400).

WARNING

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

WARNING

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

WARNING

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

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

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

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

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

INSTALLATION NOTICE
THIS RADIO IS WEATHERPROOF, NOT WATERPROOF

This radio meets the standards of MIL810D. This means the radio must
remain functional after undergoing a number of tests, including a rain
test (exposure for two hours to water sprayed at various flow rates in
an air stream moving over the radio at 40 mph), a dust test (exposure
for 28 hours to air-blown sand at higher-than-normal ambient tem-
peratures), and a salt fog test (exposure for 48 hours to a mist of a
5% solution of salt in water).

These tests do not immerse or submerge the radio in water or chemi-
cals. They prove the radio to be weatherproof, not submersible. For
installations that subject the radio to more stringent conditions, the
radio must have extra protection.

CAUTION

If the radio is exposed to the weather, or if the area where the
radio is cleaned by spraying with water, then DO NOT mount
the radio with the handle up if you must mount it vertically.
It is possible that moisture can accumulate in recessed areas of
the radio and, if not removed promptly, that moisture will seep
inside the radio and damage the electronic components.

The protection the radio requires varies with the circumstances, of
course. It may be as simple as drain holes drilled in the bottom of a
tool box, or the reorientation of the radio so that its cable connector
area points down instead of up. A low platform of wood or sheet metal
may raise the radio above the level of water that normally accumu-
lates during cleaning operations in a vehicle. Some circumstances,
however, demand that the radio be protected with a waterproof en-
closure or shroud—or be installed in an altogether different location.

2. FCC LICENSING
FCC LICENSING INFORMATION

Your M400 radio operates on FM radio communication frequencies
and is subject to the Rules and Regulations of the Federal Communi-
cations Commission (FCC). The FCC requires that all operators us-
ing Private Land Mobile or General Mobile Radio frequencies obtain
a radio license before operating their equipment. Application for your
FCC license is made on FCC Form 574 for low band, high band, and
UHF frequencies. For a license in the 800 MHz band, you must com-
plete the Form 574 and 574-A Suplemental form. These forms as well
as a booklet entitled “Form 574 Instructions” can be obtained from
the FCC Supply Section, Administrative Services Division, 1919 M
St., NW, RM B-10, Washington DC 20554; telephone 202-632-7272.




The operator receives a license for use of the radio equipment under
a specific eligibility and on a particular frequency or set of frequen-
cies. To determine eligibility for use of Private Land Mobile Service
frequencies, see FCC Rules and Regulations, Part 90. These may be
found in the Code of Federal Regulations (CFR}) at 47 C.ER. Part 90.
The following subparts describe general eligibility requirements:

Subpart B: Public Safety Radio Services

Subpart C: Special Emergency Radio Services

Subpart D: Industrial Radio Services, which include, among others,
Business, Manufacturers and Special Industrial Services

Subpart E: Land Transportation Radio Service

Eligibility for use of the General Mobile Radio Service frequencies is
found under Part 95 of the Rules and Regulations, 47 C.ER. 95, sub-
part A.

Frequency coordination is now required for operation on most frequen-
cies in the Private Land Mobile Radio Services. Once the license ap-
plication form is completed it must be forwarded to the appropriate
frequency coordination agency which is determined by the operator’s
eligibility classification. The coordination agency assigns a frequency
or frequency pair to the application and forwards it on to the FCC
for final processing. There is a frequency coordination fee which must
be included with the license application. Current fee charges can be
obtained by calling your appropriate frequency coordination agency.

An exception to the requirement for frequency coordination in the Pri-
vate Land Mobile Radio Services is licensing for use of itinerant fre-
quencies. Itinerant operation is defined by the FCC as operation of
a radio station at unspecified locations for varying periods of time.
Those applications do not need frequency coordination and may be
send directly to FCC. Frequency coordination is also NOT required
for licenses in the General Mobile Radio Service and these applica-
tions are also sent to the FCC. See the reverse side for these FCC ad-
dresses.

The FCC charges a processing fee for all new, modified or renewal
license applications. This fee is payable by check or money order made
out to the “Federal Communications Commission” and MUST be en-
closed with the application. Any application without a check will be
returned. (Exception: Applicants who are governmental entities and
all applicants in any Public Safety or Special Emergency Radio Serv-
ice are exempt from the FCC license fee.) Applications requiring coor-
dination must have the FCC check, as well as the coordinator’s check,
attached when mailed to the coordinating agency. The coordinating
agency will remove their check and will forward the coordinated ap-
plication and FCC check on to the FCC Licensing Division. Upon
grant, the FCC will mail your radio station license to the address shown
on your application Form 574.

H your eligibility is within the Business Radio Service, contact the Na-
tional Association of Business and Education Radio (NABER) for the
NABER fee schedule and supplemental form to be completed and for-
warded with Form 574 to:

NABER Frequency Coordination

1501 Duke St., Suite 200

Alexandria, VA 22314

Tel 703-739-0300

The Business Radio Service itinerant frequencies are 27.49 MHz, 35.04
MHez, 151.625 MHz, 469.500 MHz pair and 464.550, 469.550 MHz
pair. Complete Form 574 and send to:

FCC-Business Radio Service

PO Box 360291-M

Pittsburgh, PA 15251-6291

Tel 717-337-1212

If your eligibility is within the Special Industrial Radio Service, con-
tact the Special Industrial Radio Service Association (SIRSA) for the
SIRSA fee schedule. Complete Form 574 and send to:

SIRSA Frequency Coordination Dept.

1700 N. Moore St. Suite 910

Rosslyn, VA 22209

Tel 703-528-5115

The Special Industrial Radio Service itinerant frequencies are 43.04
MHz, 151.505 MHz, 158.400 MHz, and 451.800, 456.800 MHz pair.
Complete Form 574 and send to:

FCC-Other Industrial Services

PO Box 360354-M

Pittsburgh, PA 15251-6354

Tel 717-337-1212

If your eligibility is within the Manufacturer Radio Service, contact
Manufacturers Radio Frequency Advisory Committee (MRFAC) for
the MRFAC fee schedule and supplemental form to be completed and
forwarded with Form 574 to:

MRFAC, Inc.

6269 Leesburg Pike, Suite 304

Falls Church, VA 22044

Tel 703 532-7459

If you want to operate on General Mobile Radio Service frequencies,
complete Form 574 and send to:

FCC-General Mobile Radio Service

PO Box 360373-M

Pittsburgh, PA 15251-6373

Tel 717-337-1212

For information on other frequency coordinating agencies or additional
licensing information, contact the FCC, 2025 M St. NW, Washing-
ton, DC 20554, telephone 202-632-7272.

3. Programming
The M400 radios can be programmed in the field to these parameters:

Receive and Transmit frequencies.
Transmit Frequency Adjustment (warp).
PL or DPL encode and decode Codes.
Transmit Power Output.

Transmit Deviation.

Time Out Timer.

Mode Slaved Scan List

Rapid Call

Configuration information for programming these parameters is con-
tained in the Radius RADIO SERVICE SOFTWARE package
(HVN9774).

A personal computer (PC.) and the appropriate software Diskette will
be required in addition to the items listed in Recommended Test
Equipment.

We strongly suggest the servicer become familiar with the program-
ming techniques applicable to the Radius Radios.




4. Recommended Test Equipment

R2001D Communications System Analyzer
or
R2200B Service Monitor

R1011B  Power Supply

R1037A Digital Multimeter
or
R1024B Digital Multimeter

5. Board Replacement and Calibration

Replacement of the Logic board, RF board, or Power Amplifier re-
quires that recalibration must be performed with the Motorola Radio
Service Software. The procedures and tasks for calibration are covered
in Part 4 in the M400 Radio Service Software Manual.

Failure to perform the required calibration procedure will affect the
performance of the Reference Oscillator, RF Power Leveling and Pro-
tection, and Transmitter Modulation over frequency and temperature.
An uncalibrated radio may not comply with FCC rules and may be
unreliable at temperature extremes.

The M400 Radio was designed to be serviced at the board level only.
There are a number of non-field serviceable parts in the radio. They
are identified in the schematic by the shaded areas. Field replacement
of these parts will affect the factory calibrated numbers on the Tuning
Label. If any of these parts fail, board replacement is the only way
to service the radio.




Performance Specifications for Conventional Low Band M400 Radio

GENERAL
Channel Capability 99 Modes
Primary Power 12 VDC negative ground only
Dimensions 100" H x 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 radio service software.
Environmental Meets MIL-STD 810D environmental specifications for vibration, shock, rain, dust, and salt fog.
. Maximum Battery Current Drain
Frequency (MHz) Minimum RF Ooff @ Standby @ Receiver @ Transmit @
Range 1 Range 2 Range 3 Power QOutput 138V 138V 13.8V Rated Power
- 29.7-36 36-42 42-50 110 watts 60mA 7A 30A 27 A
TRANSMITTER
Output Impedance 50 ohms
Spurious and Harmonic More than 70 dB below carrier (for EIA spec. RS152B) except Fc + 144 MHz @ FCC
Emissions
Frequency Stability +.0005% of assigned center frequency
Modulation 0to £5 kHz
Audio Sensitivity 0.080 V *4 dB for 60% maximum deviation @ 1000 Hz
Audio Response EIA
Audio Distortion Less than 3% @ 1000 Hz, 60% maximum deviation

Maximum Freq. Separation (MHz) Rangei-6.3; Range2-6; Range3-8
FM Hum and Noise: EIA Method —45 dB

RECEIVER
' Channel Spacing 20 kHz

Sensitivity: 12 dB EIA SINAD (per EIA spec. RS204C) .30 uv
Selectivity: EIA SINAD —80 dB
Spurious & Image Rejection —80 dB
Intermodulation: EIA SINAD —80 dB
Input Impedance 50 ohms
Audio Qutput 10 watts @ less than 5% distortion (into 3.2 ohm load @ 1000 Hz)
Maximum Freq. Separation (MHz) Range1-6.3; Range2-6; Range3-8
Frequency Stability +.0005% of assigned center frequency
SPEAKER
Dimensions 55" x 25" (Excluding Mounting Bracket)
. Weight 1.5 Ibs. (0.7 kg)
CONTROL HEAD
Dimensions (Excluding 65"Hx34"Wx17"L
. Mounting Bracket)
Weight .75 1b (0.4 kg)

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.

FCC TRANSCEIVER DESIGNATION

ABZ89FT1619




Performance Specifications for Conventional VHF M400 Radio

GENERAL

Channel Capability

99 Modes

Primary Power

12 VDC negative ground only

Dimensions 100"Hx 145" Wx 25" L
Weight 16 Ib. (7.26 kg)
Metering All adjustments and alignments are performed electronically using an |BM Personal Computer, a Radio

Interface Box (RIB) and radio service software.

Environmental

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

Maximum Battery Current Drain

Frequency Minimum RF Off Standby Receiver Transmit ©
(MHz) Power Output @ 138V @ 138V @ 138V Rated Power
150-174 751100 watts 60mA TA 30 A 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 0to +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: —45 dB
EIA Method
RECEIVER
Channel Spacing 30 kHz
Sensitivity: (per EIA spec. RS204C)
12 dB EIA SINAD .30 wv
Selectivity: EIA SINAD —80 dB
Spurious & Image -75 dB
Rejection
Intermodulation: EIA SINAD —-75 dB
Input Impedance 50 ohms
Audio Output 10 watts @ less than 5% distortion (into 3.2 ohm load @ 1000 Hz2)
Maximum Frequency 24 MHz

Separation

Frequency Stability

+.0005% of assigned center frequency

SPEAKER
Dimensions 55" x 25" (Excluding Mounting Bracket)
Weight 1.5 Ibs. (0.7 kg)

CONTROL HEAD

Dimensions (Excluding
Mounting Bracket)

65"Hx34"Wx 17" L

Weight

75 Ib (0.4 kg)

FCC TRANSCEIVER DESIGNATION

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.

ABZ89FT3731




Performance Specifications for Conventional UHF M400 Radio

GENERAL

Channel Capability

99 Modes

Primary Power

12 VDC negative ground only

Dimensions 100"Hx 145" Wx25"L
Weight 16 Ib. (7.26 kg)
Metering All adjustments and alignments are performed electronically using an IBM Personal Computer, a Radio

Interface Box (RIB) and radio service software.

Environmental

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

Maximum Battery Current Drain

Frequency Minimum RF Off Standby Receiver Transmit ©
(MHz) Power Qutput @ 138V @ 138V @ 138 V Rated Power
450-470 75/100 watts 60mA 7A 30A 31A
TRANSMITTER
Output Impedance 50 ohms

Spurious and
Harmonic Emissions

More than 80 dB below carrier (for EIA spec. RS152B)FCC

Frequency Stability

+.00025% of assigned center frequency

Modulation 0to +5 kHz
Audio Sensitivity 0080 V +4 dB for 60% maximum deviation @ 1000 Hz
Audio Response EIA
Audio Distortion Less than 3% @ 1000 Hz, 60% maximum deviation
Maximum Frequency 20 MHz
Separation
FM Hum and Noise: —40 dB
EIA Method
RECEIVER
Channel Spacing 25 kHz
Sensitivity: (per EIA spec. RS204C)
12 dB EIA SINAD 30 uwv
Selectivity: EIA SINAD —75 dB
Spurious & Image ~75 dB
Rejection
Intermodutation: 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 20 MHz

Separation

Frequency Stability

+.00025% of assigned center frequency

SPEAKER
Dimensions 55" x 25" (Excluding Mounting Bracket)
Weight 1.5 Ibs. (0.7 kg)

CONTROL HEAD

Dimensions (Excluding
Mounting Bracket)

65"Hx34"Wx17"L

Weight

75 Ib (0.4 kg)

FCC TRANSCEIVER DESIGNATION

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.

ABZ89FT4728




Model Chart for

Low Band M400 Radio
29.7-36, 36-42, 42-50 MHz

110 Watt

E CODE:
3
S ® = ONE ITEM SUPPLIED
a J = INDICATES BREAKDOWN IN SEPARATE CHART
B
S
B
2|k
ITEM DESCRIPTION
7/} UNIFIED CHASSIS
° HCN10528 ADVANCED CONTROL HEAD 99-MODE
° HLN5404A CONTROL HEAD HARDWARE
° HLN5406B ADVANCED CONTROL HEAD BOARDS
° HKN4321A POWER CABLE AND FUSE, ADVANCED
° HLN5064A ADVANCED TOOL
° HLN5383A ADVANCED BUTTON PLUG
° HMN1061A MICROPHONE
. HLN4921A TRUNNION
° HKN4051A RED FUSED LEAD
° HLN5372A SOFTWARE KIT
. HLN4022C INSTALLATION KIT
) HLN4023A TUNING TOOL KIT
° HHN4032A TOP COVER
° HLN4034C MOUNTING TRAY
. HSN4021A SPEAKER




Model Chart for

29.7-36, 36-42, 42-50 MHz

N e
Il N[N . gu .
HEHE Unified Chassis Low Band
i N Q ]
LY 8 M400 Radio 110 Watts
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DiN| 0
z DD 0
B CODE:
FlOo|o| O :
HEEE
8 cllc ® = ONE ITEM SUPPLIED
wlZ(z|=
(= =N =1 =]
<i <] <
< wn ({3
2 e
alala|a
<] =1 =3 0=]
Z|I|IT| X
ITEM DESCRIPTION
. HLB4099A RF BOARD 29.7-36 MHz
] HLB4100A RF BOARD 36-42 MHz
[ ] HLB4101A RF BOARD 42-50 MHz
eo|e|e HLNS402A LOGIC BOARD
o|lo|e@® HLNS5342C AUDIO/SQUELCH BOARD
o|lo|e@® HLN5343B INTERCONNECT BOARD
o|le (e HLN5443A FEED THRU PLATE
[ N BN ] HLN4047A BLACK/RED POWER CABLE
[N BN ] HLN4033B BOTTOM COVER
oo |e HLB4116A EXCITER AND POWER CONTROL BOARD 29.7-50 MHz
eo|ole HLNS426A ANTENNA RELAY
e|lele HLN5544A HARDWARE KIT
[ ] HLB4117A PA BOARD (R1) 29.7-36 MHz
. HLB4118A PA BOARD (R2) 36-42 MHz
[ ) HLB4115A PA BOARD (R3) 42-50 MHz
o|e|e HLB4077A POWER TRANSISTOR 29.7-50 MHz




Model Chart for
VHF M400 Radio
150-174 MHz
75/100-Watts

E CODE:
&
3 ® = ONE ITEM SUPPLIED
& @ = INDICATES BREAKDOWN IN SEPARATE CHART
&
£
3|
g|r
ITEM DESCRIPTION
@ HUD1730A UNIFIED CHASSIS
o HCN1052B ADVANCED CONTROL HEAD 99-MODE
o HLN5404A CONTROL HEAD HARDWARE
o HLN54068 ADVANCED CONTROL HEAD BOARDS
o HKN4321A POWER CABLE AND FUSE, ADVANCED
o HLN5064A ADVANCED TOOL
N HLN5383A ADVANCED BUTTON PLUG
o HMN1061A MICROPHONE
o HLN4921A TRUNNION
o HKN4051A RED FUSED LEAD
o HLN5372A SOFTWARE KiT
o HLN4022C INSTALLATION KIT
o HLN4023A TUNING TOOL KIT
N HHN4032A TOP COVER
o HLN4034C MOUNTING TRAY
. HSN4021A SPEAKER

10




Model Chart for
150-174 MHz Unified Chassis
VHF M400 Radio

N
I
=
: 75100-Watts
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9] CODE:
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=|0 ® = ONE ITEM SUPPLIED
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ITEM DESCRIPTION
] HLN5342C AUDIO/SQUELCH BOARD
[ ] HLN5343B INTERCONNECT BOARD
L) HLN4046A FEED THRU PLATE
[ ] HLN4047A BLACK/RED POWER CABLE
[ ] HLN4033B BOTTOM COVER
[ HLD4322C RF BOARD
[ ] HLN5402A LOGIC BOARD
] HLD4335B EXCITER AND POWER CONTROL BOARD
[ ] HLN5344A ANTENNA RELAY
[ ) HLN5543A HARDWARE KIT
[ HLD4337B PA BOARD
] HLD4067A POWER TRANSISTOR
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Model Chart for
UHF M400 Radio
75/100-Watts
450-470 MHz

8 CODE:
£
5 ® — ONE ITEM SUPPLIED
a @ = INDICATES BREAKDOWN IN SEPARATE CHART
E
<
1|
s|?
|+~
ITEM DESCRIPTION
P HUE2107A UNIFIED CHASSIS
o HCN10528 ADVANCED CONTROL HEAD 99-MODE
s HLNS404A CONTROL HEAD HARDWARE
o HLN54068 ADVANCED CONTROL HEAD BOARDS
o HKN4321A POWER CABLE AND FUSE, ADVANCED
o HLNSO64A ADVANCED TOOL
o HLN5383A ADVANCED BUTTON PLUG
o HMN1061A MICROPHONE
o HLN4921A TRUNNION
o HKN4051A RED FUSED LEAD
s HLN5372A SOFTWARE KIT
o HLN4022C INSTALLATION KIT
o HLN4023A TUNING TOOL KIT
o HHN4032A TOP COVER
o HLN4034C MOUNTING TRAY
o HSN4021A SPEAKER

12




UNIFIED CHASSIS, 450-470 MHz, 75/100 WATTS

Model Chart for
450-470 MHz Unified Chassis
UHF M400 Radio
75/100-Watts

CODE:
4
o
s ® = ONE ITEM SUPPLIED
[
[¥]
[72]
w
[~}
<
=218
o
o
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=T
ITEM DESCRIPTION
. HLN5342A AUDIO/SQUELCH BOARD
. HLN5343A INTERCONNECT BOARD
. HLN4046A FEED THRU PLATE
. HLN4047A BLACK/RED POWER CABLE
. HLN40338 BOTTOM COVER
. HLE4444B EXCITER AND POWER CONTROL BOARD
(] HLN5345A ANTENNA RELAY
(] HLNS542A HARDWARE KIT
. HLE9301B RF BOARD
. HLN5402A LOGIC BOARD
. HFE4018A HARMONIC FILTER
. HLE4070A SPLITTER
. HLE4074A DRIVER INPUT
. HLE4189A LOW LEVEL AMPLIFIER
. HLE4452A PRE-DRIVER TRANSISTOR MODULE
. HLE4447A DRIVER AND FINAL TRANSISTOR MODULES
. HLE4449A/B POWER DISTRIBUTION BOARD
. HLE4450A COMBINER
. HLE4451A PRE-DRIVER

13




M400 Radio Service Aids

The following service aids are available through Motorola Communications Parts Division to facilitate servicing and programming the M400 Mobile
Radio. Please contact 1-800-422-4210 for price and delivery.

Model No. Description
TEST CABLES AND ADAPTERS
01-855414 TEST CABLE—BNC to BNC cable (4 ft) used with the 58-855270 adapter to connect the M400 mobile radio to the RF test instruments.

01-80355A09

30-80093P01
30-80373B41
58-855270

TEST ADAPTER—Attaches to the Program/Test cable in place of the RIB; used to manually key the radio and to inject a tone for
troubleshooting purposes.

TEST CABLE—14 pin ribbon cable used to extend the RF board for servicing.
VCO TEST CABLE—Provides the interface between the mobile’s RF board and the test equipment for troubleshooting.

TEST ADAPTER—BNC Female to UHF Male adapter used with the 01-855414 Test Cable to connect the M400 mobile radio to RF
test instruments.

HVN-9774

HLN-9214

HSN-9412
HKN-9217

HKN-9215A

HKN-9216A

PROGRAMMING DEVICES

RADIO SERVICE SOFTWARE ON 5-1/4 INCH DISK AND 3-1/2 INCH DISK—Operates on the IBM PC, XT, AT, or PS/2 family of
computers for programming and servicing of M400 mobile radios. IBM DOS 3.0 or higher, an RS-232 Asynchronous Serial Commu-
nications Adapter and RAM memory of 512 K bytes minimum are necessary for the programmer. {Includes users manual 6880901268.)

RADIO INTERFACE BOX (RIB)—Voltage level shifter to enable communications between the radio and the computer’s RS-232 Asyn-
chronous Serial Communications Adapter. Requires the Wall Mount Power Supply (HSN-9412).

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

PROGRAM/TEST CABLE—Provides the electrical interconnection from the programming receptacle inside the radio to the RIB
(HLN-9214) for programming the M400 mobile radio.

COMPUTER INTERFACE CABLE—Used to connect the IBM PC-XT, or PS/2 computer’s Asynchronous Serial Communications
Adapter to the RIB.

COMPUTER INTERFACE CABLE—Used to connect the IBM PC-AT computer's Asynchronous Serial Communications Adapter to
the RIB.

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

0 NAUL B W —

To run the RSS program, you will need the following equipment:

Required Equipment

. IBM XT, AT, Convertible, or System/2 Model 30/50™ with 512K RAM, Dual Floppy Disk Drives OR one Floppy Disk and one Hard Disk
PCDOS™ or MSDOS™ 3.0 or later

. Radio Interface Box (RIB) HLN9214

. RIB to IBM AT cable HKN9216 or HKN9215 IBM XT cable

. IBM AT cable to IBM XT computer adapter (optional) HLN9390
. Programming/test cable HKN9217

RIB power supply HSN9412

. Power Supply RI0I1A or equivalent.

N
HSN-9412 HKN9216 or HKN9215 e —
RIB Power Supply. Plug RIB to Computer Cable. e
into 110 VAC outlet. Plugs into RIB and computer. I 1
]
Computer

L
[ 99 ]

HLN9214
RIB box.

|
m400 -"

O

M400 Radio. The top cover must be opened to
connect the programming cable and the control

HKN9217 head must be plugged in too!

Programming/test cable. Plugs
between the RIB and radio.




Theory of Operation

1. Introduction

The M400 radio is a fully synthesized, microprocessor-controlled trans-
ceiver. All standard features are performed by software in the radio
control processor.

2. Radio Features
2.1 INTERNAL STANDARD FEATURES

The M400 radio has the following standard features:
¢ Remote mount configuration

¢ High RF power

¢ Wide bandwidth

¢ 8, 16, and 99-mode models

¢ Microprocessor controlled

¢ Fully synthesized

e MDC-1200 DOS, Unit ID, Radio Check, and Emergency
¢ Quick-call II decode

¢ 10-watt audio

¢ Field programmable EEPROM

2.2 CONTROL HEAD

The following control head is available with the M400 radio:

An advanced control head is available for the M400 radio. This unit
allows selection of up to 99 modes. Single priority scan is standard
with either mode—programmable or operator—select scan list. A RCL
button “recalls” the scan list for reviewing and a HOME button al-
lows for a pre-programmed “home” mode. Also, the MPL button al-
lows multiple PL access. This control head utilizes an electronic volume
attenuator to control radio volume.

3. Electrical Characteristics
3.1 CIRCUIT BLOCKS

The radio is grouped into the following physical blocks:
¢ Interface board

¢ Squelch/Audio PA board

¢ Transceiver RF board

¢ Transceiver Controller board

¢ Transmitter Exciter board

¢ Transmitter PA
3.2 FUNCTIONAL DESCRIPTION (SEE FIGURE 1)

3.2.1 Microcomputer

The M400 radio uses the Motorola 68HC11A8 Microcomputer oper-
ating in an expanded bus mode to perform all basic radio control func-
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tioné. 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 2KX8 EEPROM.

3.2.2 Frequency Synthesizer

The frequency synthesizer uses a phase-locked loop (PLL) that con-
sists of a reference oscillator, a voltage controlled oscillator (VCO), a
variable modulous pre-scaler, a single chip synthesizer (which contains
a programmable divider 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 synthesizer latch
enable line. The reference oscillator is a discrete crystal-controlled os-
cillator 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 3-pole (4-pole LB) bandpass filter. The
filtered signal then passes to the first mixer stage. Meanwhile, the syn-
thesizer output is fed to the first mixer as a high side (10W side-VHF)
local oscillator. The mixer produces a 45.1 MHz (10.7 MHz LB) first
IF signal which is amplified before it passes through a 4-pole crystal
filter. Additionally, blanking switches Q52 and Q53 are used on low
band. Another stage of amplification occurs before the RF signal passes
into the receiver subsystem IC, where the 45.1 (10.7 MHz LB) signal
is mixed with 44.645 MHz (10.245 MHz LB) to produce a 455 kHz
second IF signal. The second IF signal is amplified, filtered, limited,
and detected by a quadrature detector.

3.2.4 Extender, LB only

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

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

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




3.2.5 Transmitter

The frequency synthesizer generates an RF signal at the required trans-
mit frequency. This signal is buffered and fed to the RF exciter board
for additional amplification. From the exciter board, which also con-
tains drive and temperature limiting circuitry, the RF signal is fed to
the RF PA compartment where it is amplified up to 100 watts. Fi-
nally, the antenna relay directs the RF PA output to the antenna con-
nector.

4. Primary Power Source

The M400 radio is designed to operate from a negative ground 12-volt
DC source. The negative lead is internally connected to the radio
chassis.

5. Physical Characteristics

The M400 radio’s rugged low-profile housing encloses its electronic
circuitry. The front end of the radio houses the antenna connector,
a mounting tray lock, the main cable connector, and the handle. On
the back end are heatsink fins for cooling the RF PA amplifier. Inside
the radio, partitions and shielding covers isolate the various radio cir-
cuits from each other. The top cover snaps on and off; four screws
secure the bottom cover in place. A mounting tray is supplied with
the radio.

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

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

6. Operating Instructions

Note

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

6.1 RADIO SELF-CHECK

When the radio is first turned on, the software executes a series of
internal self-tests to check digital hardware. The following devices are
tested in this order: internal RAM, external RAM, external ROM, ex-
ternal EEPROM, and internal EEPROM. The following audible di-
agnostic tones sound when a device fails:

7 beeps Watchdog Failure

6 beeps Internal RAM Failure

5 beeps External RAM Failure

4 beeps External ROM Failure

3 beeps External EEPROM Failure
2 beeps Inernal EEPROM Failure
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If one of the EEPROM areas has failed, the radio will sound five groups
of error tones and then automatically enter “bootloader” mode to al-
low radio reprogramming. ROM and RAM failures are treated as crit-
ical 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 as-
signed 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 car-
rier 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 transmis-
sion will take place on the selected mode.

Activate and deactivate Scan by momentarily pressing the Scan rocker.
The Scan indicator light is on when Scan is activated. If no activity
is detected by Channel Scan, the radio displays the selected mode. When
activity is detected, the BUSY indicator lights solid to indicate the ac-
tivity is from a non-priority mode, the active mode number is displayed,
and the radio unmutes. If activity is detected on the priority channel,
the BUSY indicator comes on, the PRI indicator flashes, the priority
mode is displayed, and the radio unmutes. (A priority alert tone can
be field programmed.) Using a field programmer, the scan list mem-
bers (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 enter-
ing the Scan Programming Mode as described below.

6.3 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 hand-
held control head, the PRI indicator lights, or (2} on the advanced con-
trol 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:

» [f the non-priority scan list is programmed “operator-
selectable,” the mode is remove from the “priority” scan
list and placed on the “non-priority” scan list.

e [f 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:

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

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

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

* 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 pressing 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 (+4.5 dBm-LB) 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 am-
plification, Q1701, amplifies the signal further before it is applied to
the base of the controlled stage, Q1702 (VHF only). The power level
at J11 can be as high as 2 to 3 watts (1 ohm W-1 W for UHF) when
controlled B+ is near 8 volts. The output drive from J11 is applied
to the 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 con-
trolled B+ to Q1702, driving the RFPA deck and producing output
power. When PTT is released, 9.6 T and controlled B+ drop off, reduc-
ing output power to zero. The antenna relay drops out shortly there-
after, 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 obtain rated power. At a given frequency, out-
put power is controlled by maintaining a fixed current to the final am-
plifiers. Current to the finals is monitored from the voltage drop across
R801 (R813-LB). 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
(R813-LB) on the RFPA. U451A compares the output of Q454 to the
reference from the DAC (U801). U451 drives Q453, Q452, and Q451
to produce controlled B+ which supplies Q1702 the controlled stage
and controls its gain in order to control RF drive to the RFPA stages.
Controlled B+ fixes the amount of current that flows to the finals,
resulting in a controlled amount of output power.

(4) R.E Power Trim Potentiometer R911

Normally, potentiometer R911 is left at mid-rotation after TRANS-
MITTER POWER ALIGNMENT. However, potentiometer R911 may
be used to trim transmitter power while the radio is in the vehicle. An-
tenna loading may require adjustment of R911 to achieve rated power
output. Adjust potentiometer R911 clockwise to increase power out-
put and counter clockwise to decrease power output. Monitor all ad-
justments with a “thru-line” style wattmeter to measure forward and
reflected powerflow. 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. Temperature is sensed by
thermistor RT801 near the final transistors. Its resistance drops to about
5.4K at 97°C. This causes Q901 to conduct, dropping the voltage on
the current sense low line to the logic board power control circuit. This
makes it appear as if the RFPA deck is drawing too much current,
and causes the power control circuit to reduce controlled B+. This
reduces the drive to the RFPA deck, which reduces output power
enough in extremely hot environments to prevent overheating and
damage.

Operation of the drive sense circuit is similar to temperature sense. For
high VSWRs at certain phase angles, less current flows through shunt
resistor R801 (R813-LB). Controlled B+ rises to a high level in an at-
tempt to produce rated power from the finals, causing an abnormally
high level of RF drive to be produced by Q802 (V), Q804 (U), Q801
(LB), and possibly damaging the final transistors. This level is sensed
and causes Q901 to conduct, and reducing the drive to a safe level
without reducing output power significantly.

Finally, a sofware controlled form of protection exists. Controlled B+
voltage is monitored by U802-45, an A/D input. When controlled B+
rises above 8 volts, the microprocessor reduces the DAC voltage for
the duration of the transmission, dropping the controlled B+ voltage
from over 8 VDC down to about 2 to 4 VDC after about 1/2 second.
This prevents the controlled stage 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 filter, a high
pass filter, de-emphasis circuitry, and then to the control head for ap-
plication to the volume control. The adjustable output of this voltage
divider is then routed to the audiosquelch 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 US501. 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 ampli-
tude to the output of U501 but 180 degrees out of phase.

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

(2) Squelch Operation

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

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

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

* An input network to the detector, which further attenuates audio
and any harmonies 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 integra-
tor compares the average DC level of the detector’s output with a refer-
ence level and generates a fast-responding output signal, Vo, as follows:
Vo is greater than 4.5 V for squelched, and less than 4.5 V for un-
squelched.

The detector’s output also goes to Q1102 via a dual-time-constant net-
work consisting of R1116, CR1103, and R1117. If the signal if weak,
or in the absence of a signal, the noise spike rate becomes high enough
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to keep C110 discharged below the turn-on voltage of Q1102. The col-
lector of Q1102 therefore has a potential of +9.6 V. When the signal
level increas¢s, Q1102 turns on and its collector voltage, Vo, begins to
decrease. With a strong signal, the collector voltage reaches a mini-
mum level of approximately 4 V. For a given level at the integrator
output, the voltage across CI1111 varies directly with Vo of Q1102.

Q1105 generates an output signal (SQUELCH DECISION) that is a
delayed version of the integrator output. The microcomputer mutes
the audio when the SQUELCH DECISION 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 and R1122 is approximately
4.5 V. This voltage is determined by the 9.6 V supply, R1120, C1111,
and the dual-time-constant network comprised of R1118, R1119, and
CR1104.

With loss of signal, the greater the voltage across C1111, the longer
it takes the node voltage (R1118 and R1122) to increase above 4.5 V,
and thus the longer the SQUELCH DECISION signal remains high
after loss of signal. Since C1111 charges through R1119 and CR1104,
the SQUELCH DECISION detect time is very short. The integrator
output is inverted by Q1104 and supplied as a CHANNEL ACTIVITY
signal. This is a fast responding output signal that is used only in Chan-
nel 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 connec-
tor, programming jack, and the internal option board. Connectors la-
beled J18 and J19 are combined into one cable assembly.

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

7.4 CONTROL HEAD

The control head is a display type control head, uses two seven seg-
ment displays to indicate selected mode.

The control head uses the CLOCK, DISPLAY ENABLE, and DATA
IN lines to control data transmissions between the control head and
the radio. Additionally, the handheld and advanced control heads use
the DATA OUT line to receive display data from the radio. Both dis-
play data and switch/button data is shifted on the positive clock edge.
The DISPLAY ENABLE line is used to control the state of the
paralleliserial shift register in the control head. When DISPLAY ENA-
BLE 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 condition and allows the data
to be shifted serially to the radio.
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MOUNTING HOLES

TOP COVER
RELEASE BUTTON

CONTROL CABLE
JACK J1

HANDLE

LOCK

ANTENNA
CONNECTOR

GPW-5140-B

RADIO REMOVAL

(1) Insert the key in the lock and turn clockwise.
Pull the handle down.

(2) Puil forward on the handle to remove the radio
from the mounting plate.

RADIO REPLACEMENT

(1) Lower the radio onto the mounting plate with
the handle fully open.

(2) Slide the radio backward until the projections at
the front and rear of the mounting plate engage the
slots on the front and rear of the radio.

(3) Swing the handle up until it locks into position.
Lift the front of the radio to ensure that the latching
mechanism on the handle engages the latch plate
on the front of the mounting plate.

TOP COVER REMOVAL

(1) Insertthe key into the lock and turn it clockwise.
Pullthe handle down, exposing the release button.

(2) Push the release button. The top cover will pop
open.

(3) Remove the top cover by raising the front and
pulling it forward.

TOP COVER REPLACEMENT
(1) Hold the cover with the front tipped slightly up-
ward. Slip the projections at the rear of the top
cover into the slots in the radio housing.

(2) Lower the front of the cover in place until it
snaps. The top latch will then be engaged.

BOTTOM COVER REMOVAL

(1) Remove the radio from the vehicle and turn it
upside down on a workbench.

(2) Unscrew the four Phillips—head screws secur-
ing the bottom coverand lift the cover from the
radio.

INSTALLATION PLANNING

ANTENNA LOCATION
IMPORTANT SAFETY NOTE
Antennas must be installed at least two feet (0.6 meter)
from vehicle operators and passengers urless shieiided
by a metallic surface.

(1) Be sure the antenna cable can be acceptably roiited
to the radio location before you mount the antenna. See
the antenna instruction manual for details.

(2) Recommended location: in the center of the vehicle
roof.

(3) Alternate location: in the center of the trunk lid. If this
is used on Low Band installations, straps must conmect
the trunk lid to ground points on the vehicle body.

CONTROL HEAD LOCATION

(1) Recommended mounting surfaces: under the dash-
board; on the transmission hump; on the center console.

(2) The installation must not interfere with operation of
the vehicle and its accessories, nor disturb passenger

seating or leg space.

(3) The unit must be within convenient reach of the

user(s).

RADIO LOCATION
In most vehicles the best location for the radio unit is the
floor of the trunk compartment. Regardless of the loca-
tion choice, be sure the radio is protected from dirt and
moisture and that there is enough space around the ra-
dio for cooling and removal.

IGNITION SENSE LEAD

The fused orange ignition sense lead can be connected
to the ignition switch terminal which is hot in both the
“ACCESSORY” and “ON” position or can be connected
directly to the positive terminal of the battery. See Table
1, Step 3 of POWER CONNECTIONS for customer op-
tions pertaining to transmit/receive functions. Dress any
excess lead away from the control head.

« FUSES BATTERY

GPW-5141-0

SPEAKER

The trunnion bracket (included) allows a variety of
mounting configurations on the dashboard or accessi-

ble firewall areas.

CONTROL AND POWER CABLE ROUTING

(1) Ifthe vehicle has a built—in wire trough, route cablesin it
to provide maximum protection and to simplify cable instal-

lation.

(2) On vehicles with no wirs troughs, route the control and
power cables away from siharp edges, and away from ar-
eas where they might be crushed or pinched. A suggested
route may be alongside the drive shaft hump under the car-
pet. Always use grommets where the cable passes
through holes in metal panels. Dress any excess cable

away from the radio.

PRIMARY POWER CONNECTIONS
(1) The best connection point for the hot primary power
lead and the green lead is at the hot battery terminal. Be
sure that the point chosen is always close to 13.6 volts.
Some vehicles switch to a higher-than—normal voitage
during starting. Dress any excess lead away from the
control head or radio.

(2) Connect the radio negative primary power lead to a
good ground point on the vehicle chassis—DO NOT
connect it directly to the battery ground terminal. Dress
any excess lead away from control head or radio.

M400
INSTALLATION GUIDE

PRE-INSTALLATION
CONSIDERATIONS

POWER OUTPUT

This Motorola m400 FM two-way radio has been tested at the
factory for proper transmitter power output. Each radio is set
to the proper output level while connected to an accurate
50-ohm load impedance. Once the power level has been set,
the internal power control/protection circuitry reduces the power
output whenever it senses a load impedance significantly differ-
ent from 50-ohms. The operation of this circuitry may be differ-
ent from that of other Motorola products you have installed.

When you check the transmitter output levels during installation,
be sure you use a good 50—-ohm lead impedance and as—short—
as-possible test cables. Any significant load variation from
50-ohms will cause an apparent reduction in output power due to
the normal operation of the control/protection circuitry. These vari-
ations in power with degraded load impedance will be much more
noticeable in the UHF band than in the VHF band since cables,
meters, connectors, etc. have larger effects at UHF. If power
seems to be unusually low (greater than can be explained by the
normal calibration differences you experience), check your test
set—up. If power output goes up as you improve the quality to the
load impedance (approach 50 ohms), the control/protection cir-
cuitry is performing normally.

BENCH TESTS

(1) Radio. Check frequency, power output, modulation, and re-
ceiver sensitivity before installing the radio.

(2) Control Head. Verify operation of all controls and indicators on
the control head before and after installation.
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CABLE ROUTING

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

(1) Work from the trunk space forward. In some cars, there
is room above the fiberboard trunk partition to admit the ca-
bles. If not, make an opening through the partition.

(2) Remove the back seat. Pull the cables into the back
seat area, under the seats and floor mats out the top of the
floor mat under the dash. Where no specific channel is pro-
vided, route the cable under the floor mat along the side of
the drive shaft hump.

(3) Pull the control cable connectors to the approximate lo-
cation of the control head. Route the power cable to the
engine compartment through an existing hole in the
firewall. Use the grommet provided if the hole is not already
grommeted. Pull the red power cable through the grom-
meted hole.

(4) Install the fuse holder clip at a convenient location near
the battery.

(5) The cable kit contains an additional separate green wire
equipped with an in—line fuse. Pass the end of the green
wire from the engine compartment side of the firewall,
through the grommeted hole, into the passenger compart-
ment.

(6) Connect the orange wire with fuse from the control head
to the ignition switch, or to the positive battery terminal.

(7) Do not dress the wires at this time: proceed with mount-
ing the radio.

MOUNTING THE RADIO

CAUTION

Itis not recommended that the radio be mounted vertically
with the front connector facing up.

(1) Determine a location where the radio will be reasonably pro-
tected from dirt and moisture.

(2) Place the radio in the selected location and check for proper
clearance as shown in the diagram.

(3) Determine the exact mounting location and place the radio
mounting plate in position.

CAUTION
Check underneath the vehicle to be sure that the mounting
screws will not puncture the fuel tank, fuel lines, or other
obstacles.
Note
Use of self-drilling screws eliminates the need for
predrilled holes

(4) Install the mounting plate with a mounting screw in each of four
corners. These screws are self-locking and require no lockwashers
or flatwashers. An assortment of additional spacers are provided
for installing the mounting plate over extremely irregular surfaces.

(5) Install the radio.

ALLOW 6 cm (2.5") BEHIND HOUSING

parts list
HLN4022C Installation Kit MXW-6475-O 76em(3") ALLOW 7.6cm(3") ON EITHER SIDE
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
03-12002A28 screw, seli—drilling, 1/4-14 x 1-1/2" (3 used) "
04-00007688 lockwasher, 1/4 ALLOW 10cm (4") IN FRONT FOR CABLE INSTALLATION AND
29-00812980 terminal, closed—end RADIO REMOVAL
37-00081057 grommet, rubber, 1/2"
42-80366B66 cable tie (10 used)
43-82292M01 bushing, 3 used,
ushing, spacer (3 used) GPW-5142-8
4/11/89
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SPEAKER AND ACCESSORIES

SPEAKER

Positon speaker in trumnion bracket and rotate
to vertical position witth MOTOROLA logo at
bottom before tiightening screws.

MICROPHONE ;7 ]
(1) Plug the microphone connector into the receptacle on the con- /
trol head. Connect the S—hook to the right hole of the strain relief e —
plate. oo >

(2) Hang the microphone in the hangup box.

TRUNNION
BRACKET

SELF-DRILLING SCREW
03-12002B14

GPW-4672-B

ANTENNA INSTALLATION

See the installation instruction supplied with the antenna.

POST-INSTALLATION CHECKOUT

Turn on the radio and perform a complete operational
check. If ignition noise or alternator whine are noticed, re-
fer to Motorola publication 68P81109E33, Reducing
Noise Interference in Mobile Two-Way Radio Installa-

tions.




/,Hmmwo - #14x1/2"
vor —— T
TERMINAL BATTERY
\—-1 " RADIO
[ SPEAKER l:IZZ!-—-— BLACK GND WIRE
/ _______ 14
e
Route cables thru any — SEE LOCKWASHER
hole in firewall or make c?-lNETA%OL ‘
28.6 mm (1-1/8") hole
and install grommet. DETAILS m | @—- gg:;:ELE
i}
/ / OPERATOR’'S COMPARTMENT /
GPW-5250-A

CABLE ROUTING DETAILS

VEHICLE FRAME 40 AMP 5 AMP (ADVANCED
(GROUND) RED LEAD CONTROL HEAD)
FUSE GREEN LEAD FUSE

A good ground is essential
to prevent damage to the

Use tie wraps as
necessary to secure cable

radio and cable kit

enn/ //

/

/

ORANGE LEAD FUSE IGNITION
5 AMP (ADVANCED) SWITCH

/

WARNING!
Connect the black lead
to vehicle frame only,

never to the battery directly.

Notes
In vehicles where the battery is grounded to the
engine block, the frame and engine block must be
connected with a heavy braided grounding strap.

Connect the hot lead directly to the battery; DO
NOT connect it to the alternator or other points
away from the battery terminal.

The m400 differs from the traditional green/orange
lead function of past products. The green lead just
connect to a “‘battery-hot’’ positive supply, regard-
less of the igniotion option desired. The orange
lead must c:onnect to the side of the ignition switch
that is hot when the switch is either in the ON or
ACCESSCRY positions or it must connect to the
positive battery terminal.

THIS RADIO IS 12-VOLT DC
NEGATIVE GROUND ONLY.

(1) Connect the fused red power cable from the trunk to the
positive battery terminal. (See Battery Hot Fuse Assembly
details on page 4.)

(2) Connect the fused green wire from the control head to
the positive battery terminal. (See Green/Orange Lead
Fuse Assembly detail on page 4.)

(3) Connect the fused orange lead to either the ignition
switch (hot side when in ON or ACCY position) or to the
positive battery terminal. Refer to the following table for
transmit/receive functions.

Table 1. Transmit/Receive Options

CUSTOMER OPTION CONTROL HEAD ORANGE LEAD

JU1003 CONNECTION
RX & TX enabled via ouT Ignition Switch
ignition switch
RX & TX enabled by control i Positive “Battery
head ON/OFF switch Hot” Terminal
RX enabled by control head IN Ignition Switch

ON/OFF switch; TX enabled
by ignition switch

Advanced

TO
BATTERY HOT

TO RADIO
(BLACK MULTI-
CONDUCTOR)

CABLE
T0 .
SPEAKER

GREE( VIP RADIO
2SI, o

® MIC 1
—
\

\

\ GREEN
ORANGE

(INSTALL VIP SHORTING
PLUG IF SIREN OPTION
NOT USED)

ORANGE

TO IGNITION SWITCH
(OR BATTERY HOT)
GPW-5627-O0

MICROPHONE

*JU1003 is normally IN: see board overlays for jumper location.
** Don't care; can be IN or OUT.

Advanced Control Head (ACH) Notes

If your radio is wired to transmit only with the
ignition ON (orange lead is connected to the igni-
tion switch) and you wish to connect a Handset
(HLN1220A) to the ACH (HCN1052), first open the
ACH and remove JU1005 and install JU1006. This
must be done to prevent transmitting while igni-
tion is OFF.

With JU1003 removed and ignition sense con-
nected to the ignition switch, the ignition switch
controls both RX and TX.

(4) Locate a good site near the radio for the ground con-
nection directly to the vehicle frame. Be sure you have
clearance behind the hole location so that neither the drill
nor mounting screw will puncture the fuel tank, fuel lines,
or other obstacles. Drill a 5mm (0.199 inch) hole. Scrape
or wire brush the surface around the hole to assure a good
electrical connection.

(5) Attach the black power lead from the radio to the frame
using a screw and the lockwasher supplied. The lock-
washer should be between the mounting lug and the
grounding surface; the mounting screw is self-locking—it
needs no additional lockwasher.

(6) Dress all cables, securing them with the tie—straps
supplied.

M400

INSTALLATION GUIDE
POWER CONNECTIONS

NOTICE: THIS RADIO IS WEATHERPROOF,
NOT WATERPROOF

This radio meets the standards of MIL810D. This means
the radio must remain functional after undergoing a num-
ber of tests, including a rain test (exposure for two hours to
water sprayed at various flow rates in an air stream moving
over the radio at 40 mph), a dust test (exposure for 28
hours to air-blown sand at higher-than—-normal ambient
temperatures), and a salt fog test (exposure for 48 hours to
a mist of a 5% solution of salt in water).

These tests do notimmerse or submerge the radio in water
or chemicals. They prove the radio to be weatherproof, not
submersible. For installations that subject the radio to
more stringent conditions, the radio must have extra
protection.

CAUTION

If the radio is exposed to the weather, or if the area
where the radio is installed is cleaned by spraying
with water, then DO NOT mount the radio with the
handle up if you must mount it vertically. It is pos-
sible that moisture can accumulate in recessed
areas of the radio and, if not removed promptly,
that mcisture will seep inside the radio and
damage the electronic components.

The protection the radio requires varies with the circum-
stances, of course. It may be as simple as drain holes
drilled in the bottom of a tool box, or the reorientation of the
radio so that its cable connector area points down instead
of up. A low platform of wood or sheet metal may raise the
radio above the level of water that normally accumulates
during cleaning operations in a vehicle. Some circum-
stances, however, demand that the radio be protected with
a waterproof enclosure or shroud or be installed in an
altogether different location.
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RED POWER CABLE

IN LINE BLACK BARE FROM RADIO (CUT AND
FUSE HOLDER INSULATION LEAD TRIM TO LENGTH)
RED POWER CABLE TO RING TONGUE HEAT SHRINKABLE TUBING.
LUG FOR BATTERY CONNECTION. SLIDE OVER CONNECTION

AND SHRINK USING A
HEATED AIR SOURCE.

CAUTION
DO NOT CRIMP AT END OF HOLDER. FOR A SECOND INSTALLATION, CUT CABLE TO
CRIMP ON EDGE OF BLACK INSULAT- REMOVE FROM ENGINE COMPARTMENT. TO
TION OF HOLDER USING A BURNDY RECONNECT UPON REINSTALLATION, USE AN
MODEL Y10B TOOL (INDENT “U” CRIMP). IN-LINE INSULATED SPLICE CONNECTOR.

SOLDER IF TOOL IS NOT AVAILABLE.

BARE

INSULATION
EDGE

IN LINE RED POWER
FUSE HOLDER CABLE

GPW-537:-0

Battery Hot In—-Line Fuse Installation

1
IMPORTANT NOTE
USE A METAL
BACKING PLATE IF
MOUNTING TRUN-
NION ON A PLASTIC
DASHBOARD

DASHBOARD

VIP GASKET

EXTRACTION TOOL

o] —— -

CRIMPED \

RECEPTACLE VIP CONNECTOR

GPW-3004-A

VIP Connector Details

24

ADJUST THE CONTROL
HEAD TO THE DESIRED
ANGLE AND SECURE
WITH WING SCREWS.
IN DASHBOARD

DRILL 5/32" HOLES

INSTALL THE INDIVIDUAL VIP
WIRES INTO THE NUMBERED

IMPORTANT NOTE
USE FOUR MOUNT-
INGS SCREWS ON

ALL  INSTALLA-
HOLES ON THE VIP CONNECTOR. TIONS.
PUSH THE PIN THROUGH THE
GASKET AND INTO THE VIP
CONNECTOR UNTIL A "CLICK"
IS HEARD. BUNDLE THE VIP 03-136756

WIRES TOGETHER AND SECURE
TO THE VIP CONNECTOR WITH
THE TIE-WRAP.

0

7
-

/SEE NOTE)

RIGHT HOLE (SPEAKER)
LEFT HOLE (MICROPHONE)

ORANGE a T IO SPRAER
NOTE: IF SIREN OPTION GREEN LEADS ‘ T0 RADIO

IS NOT USED, PINS 20
8 37 MUST BE SHORTED

TOGETHER: USE SUPPLIED CONNECT THE "S" HOOK ON THE

VIP SHORTING PLUG. MICROPHONE CABLE TO THE LEFT
HOLE IN THE STRAIN RELIEF PLATE.
CONNECT THE "S" HOOK ON THE
SPEAKER CABLE TO THE RIGHT HOLE

TO MICROPHONE IN THE STRAIN RELIEF PLATE.

Control Head Installation Exploded View

GXW-5524-0

SPADE OR RING
TONGUE LUG

(RING TONGUE —~—————»
LUG SHOWN)

PLASTIC INSULATOR

FUSE HOLDER CAP \

METAL FUSE
CLIPS CRIMP
AND SOLDER
TO WIRE

SPRING

N

FUSE

PLASTIC INSULATOR
«— FUSE HOLDER

GPW-3007-A
FUSE HOLDER
DETAIL

Green/Orange Lead Fuse Assembly

parts list

Fuse Kit for Green and Orange Leads MXW-5591-O0

REFERENCE MOTOROLA

SYMBOL PART NO. DESCRIPTION
14-82882A01 insula.or, tuse holder body
14-82883A01 insularor, fuse holder cap
2900136968 lug
29-00824456 ring tcngue fug
29-00865065 ring tcngue iug
41-82885A01 comprassion fuse spring
42-82884A01 tuse clip
65-00052293 fuse, HA, 250V, 2 used

6/15/88



1. Emergency Alert Switches

The MDC-1200 system has two optional alert
switches—a footswitch and a panel mounted push-
button switch.

Note
Because the emergency alert switches are
normally closed, they must be installed and
connected before the radio is operated.
This will avoid inadvertent emergency
transmissions.

1.1 FOOTSWITCH

The location of the footswitch is important. Mount it
where the driver will not step on it accidentaily while
performing his normat duties, but where it is readily ac-
cessible when needed. Perform the following steps
(see Figure 1):

NOTE: IF RUBBER CAP HAS NO
HOLE, REMOVE PERFORATED
KNOCKOUT.

RUBBER CUP

HEX NUT

T
t 17 : LOCKWASHER
0;5 /_ 04-00114522
7 Ry /{/ /
LOCKWASHER \
04-00114522 HEXNUT
(OPTIONAL)
SWITCH
40-82471K06

GPW-0140-C

Figure 1. Footswitch Installation

(1) Drilla 41/64 (.640) inch diameter hole at the selected
location.

(2) Screw a hex nut (included in the footswitch and
mounting kit) onto the mounting stem.

(3) Insert the stem through the mounting surface.

(4) Adjust the hex nut until the threaded portion of the
mounting stemis 0.5 inch above the top of the mounting
surface.

(5) Put a lockwasher on the stem.

(6) Screw a second hex nut onto the stem and tighten it
to secure the stem in the hole.

(7) Screw the rubber cap onto the mounting stem
loosely and pop the shaft through the rubber boot top.

(8) Screw the rubber cap down to secure it.

(9) Connect the two wires from the switch to the cable
supplied with the kit. Polarity is not important.

(10) Complete connections by using the following step:

¢ ADVANCED CONTROL HEAD—Install the two
pins into the VIP connector at locations 3 and 19,
polarity is not important.

1.2 PANEL-MOUNTED SWITCH

Install the panel-mounted emergency alert switch
(Figure 2) as follows:

LOCKWASHER & NUT
SUPPLIED WITH SWITCH

41784 { 640) INCH DIAMETER HOLE
REQUIRED IN PANEL

PANEL THICKNESS
178 INCH MAXIMUM

PUSHBUTTON SWITCH

MOTOROLA PART NO. GPW-0133-A

Figure 2. Panel-Mounted Switch Installation

(1) Find a convenient spot on the panel, where the panel
is less than 1/8 inch thick.

(2) Drill a 41/64 (.640) inch diameter hole in the selected
location.

(3) Insert the switch in the hole and secure it there with
the lockwasher and nut supplied with the switch.

(4) Connect the two leads from the cable furnished with
the kit to the terminals of the switch.

(5) Complete the connections according to Step 10 in
paragraph 1.1.

2. External Alarms (Advanced Control Head)

The two external alarms, Horn and Lights, are only
compatible when a decode option is available (e.g.
MDC—-1200 SelCall). The alarms are activated by two
separate relays, one for horn alert and one for light alert.

M400

INSTALLATION GUIDE
INSTALLING OPTIONS

Attach the horn and light relays, if used, in a secure
position, such as on the firewall in the engine compart-
ment, and wire the relays into the vehicle's electrical
system as shown in Figure 3.

VEHICLE HORN ALERT
RELAY CONNECTION

L =

BOTTOM VIEW
OF HORN RELAY

& BATT. (+)

L

VIP CONNECTOR RED
ON ADVANCED TOPIN2 @———
CONTROL HEAD

BATT.
— GND

EXTERIOR LIGHT ALERT
RELAY CONNECTION

/

BOTTOM VIEW
OF LIGHTS RELAY

9

VEHICLE LIGHTS
(FLASHER CIRCUIT
FOR EXAMPLE)

L

& BATT. (+)

Y

VIP CONNECTOR BLK
ON ADVANCED TOPIN 34
CONTROL HEAD

BATT
GND

GPW-5583-0O

Figure 3. Horn/Lights Relay Connection

(PAGE 26 IS BLANK)
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RADIO SYSTEM TROUBLESHOOTING CHART

(START ALL TROUBLESHOOTING HERE)

N DO 1S
ERROR_TONE ANY CTRL. FUSE IN
IN SPEAKER AFTER HEAD LIGHTS CABLE KIT
INITl%LN TURN TURN ON 0K
?

REFER TO

.__REFER TO “IMPROPER ADVANCED)

ERROR TONES". IN OPERATORS CONTROL HEAD
INeRULT OPERATION

1S

XMIT
PROGRAMMED
FOR THAT
CHA!?JNEL

DOES
XMIT LIGHT GLOW
RED WHEN PTT
PRE?SED

REFER TO
‘NO PTT".

REPLACE
FUSE.

APPLY
AUD!IO SIGNAL
TO MICROPHONE
SOCKET PIN 5.
(NOTE 1)

S
VER

SPEC. ON ALL
PROGRAMMED
CHAN?NELS

1S
XMIT XMIT
POWER OUT POWER OUT
TO SPEC ON ALL TO SPEC ON ANY
PROGRAMMED PROGRAMMED
CHANNELS CHAN;IELS
?
YES YES

NOT OTHERS".

XMIT
FREQ. WITHIN

.0005% OF
PROGRAMMED
FREQ.

REFER TO
*OFF FREQUENCY".

REFER TO
*POOR RECEIVER
PERFORMANCE".

REFER TO
“LOW TRANSMIT
POWER".

XMIT
MODULATION
WITHIN 4.5 TO

5.0KH

. 2
DEVI%TION

SQUELCH
AND PL/DPL WORK
CORRECTLY

RAI’)_:O 0K
INSTALATION.

NOTE

AT 800mV RMS.

A

REFER TO
"BAD TRANSMIT
MODULATION".

REFER TO
"BAD SQUELCH
OR PL/DPL".

I. AUDIO SIGNAL FOR TRANSMIT
7 3 AUDIO TESTS SHOULD BE IKHz

Troubleshooting Charts
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IS
5V PRESENT
AT %I—IO

1S
5V PRESENT
AT JIOOI-29 IN
CONTRQ?L HEAD

IS
5V PRESENT
AT JIO50~-I5 IN
CONTRO?L HEAD

1S
5V PRESENT
AT UI050-20 ON
DISPLAY
BO?RD

1S
SV PRESENT
AT UIOQI-3 ON
CONTROL
BO?RD

REPLACE
LOGIC BOARD.

REPLACE
INTERCONNECT
BOARD.

REPLACE OR
REPAIR RADIO
CABLE.

REPLACE
CONTROL BOARD
OR FLEX CABLE.

REPLACE
CRIO50 AND
CRIOSI.

REPLACE
DISPLAY BOARD.

REPLACE
DISPLAY BOARD.

REPLACE
ulool.

REPLACE
LOGIC BOARD.

Troubleshooting Charts
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A 4

IMPROPER ADVANCED CONTROL HEAD OPERATION

1S
CLOCK
SIGNAL PRESENT
AT Ji-l

REPLACE
QIS0 ON
INTERCONNECT
BOARD.

CLOCK
IGNAL PRESENT
AT JIO0I-I3 IN

REPLACE OR
REPAIR
RADIO CABLE.

CLOCK
IGNAL PRESENT
AT JI050-I7 IN

REPLACE
CONTROL BOARD
OR FLEX CABLE.

CLOCK
IGNAL PRESEN
AT UI050-21,

REPLACE
Qi050 ON
DISPLAY BOARD.

1S
DISPLAY

ENABLE SIGNAL REPLACE
PRESENT AT J9-2
SENT AT LOGIC BOARD.
DISPLAY REPLACE
D! N NO QI507 ON
N RESENT - > INTERCONNECT
AT JI-7 BOARD.
?

[
DISPLAY

IN CONTROL
HE?AD

REPLACE OR
REPAIR
RADIO CABLE.

REPLACE
CONTROL BOARD
OR FLEX CABLE.

1S
DISPLAY
ENABLE SIGNAL
PRESENT AT
UI05I-9 AND

REPLACE
QI057 ON
DISPLAY BOARD.

Uio52-9
?

\ 4

DOES
Uio5i-t
GO LOW WHEN
MODE UP IS
SELE?CTED

NO

YES

DOES
uI051-i5
GO LOW WHEN
MODE DOWN IS
SELE?CTED

NO

NO

SELE?CTED

ES
uUiosi-4
GO LOW WHEN

“MON*® IS

NO

DOES
Uio51-3
GO LOW WHEN
MODE UP IS
SELE?CTED

NO

YES

DOES
JI050-19
GO LOW WHEN
MODE UP IS
SELE?CTED

NO

DATA NO
SIGNAL PRESENT
AT Ji-8

DATA
SIGNAL PRESENT NO

AT J9-3 ON LOGIC
BOARD

REPLACE
SWIOSS.

REPLACE
Swi0S5e.

REPLACE
SWI050.

REPLACE
SWIOS7.

REPLACE
SWIO58.

REPLACE
Ulo5t.

REPLACE
Rio92.

REPLACE OR
REPAIR
RADIO CABLE.

DATA ouT
SIGNAL PRESENT
AT JI00I-12
IN CONTROL
HEAD

|
DATA QUT
SIGNAL PRESENT
AT JI050

ON DISPLAY
BOARD

USING A 2200,
ONNECT UI050-28
TO UIO50-I ON
DISPLAY BOARD.

PIN CONNECT UIO50~
5 THRU 7, It THRU I8,
23 THRU 28, AND
31 THRU 38 TO UI050-I./

USING.A 2200 ON EACH 7

REPLACE
RI510 ON
INTERCONNECT
BOARD.

\

DO
ALL DISPLAY
SEGMENTS AND
INDICATORS
LI%HT

REPLACE
LOGIC BOARD.

REPLACE
QIS06 AND QI502
ON INTERCONNECT

BOARD.

REPLACE OR
REPAIR
RADIO CABLE.

REPLACE
CONTROL BOARD
OR FLEX CABLE

REPLACE
RIO57 ON
DISPLAY BOARD.

REPLACE
CRIO58

REPLACE
DSIOS50 OR
CRI052-58 OR
CRI060-62.

\ 4

1S
3.6V PRESENT
AT UI050-29
ON DISPLAY
BOé\RD

APPLY
AUDIO INPUT
TO Jio0I-50.

AUDIO
PRESENT AT
Ul003-4 ON
CONTROL
BO»_:RD

1S

AUDIO
SIGNAL PRESENT
AT UI003-3 AND
UI00?3-83

AUDIO
SIGNAL PRESENT
AT UI004-4 AND

UIOO?4—I2

AUDIO
SIGNAL PRESENT
AT UI004-3 AND
UIOO?4—I3

AUDIO
SIGNAL PRESENT
AT UIO05-4 AND

UIO(_;Z—!

AUDIO
SIGNAL PRESENT
AT Ul805~3

AUDIO
SIGNAL PRESENT
AT Ji00I-33 IN
CONTROL
HE?AD

REPLACE
QI053 ON
DISPLAY BOARD.

FIX OR REPLACE
RADIO CABLE.

REPLACE
Ulo06 ON
CONTROL BOARD.

REPLACE
Uio03 ON

CONTROL BOARD.

REPLACE

ui0o02 ON
CONTROL BOARD.

REPLACE

Uloo4 ON .
CONTROL BOARD.

REPLACE
Uioo2 ON

CONTROL BOARD.

REPLACE
005 ON

Ul
CONTROL BOARD.

REPLACE
uioo

6 ON
CONTROL BOARD.

\




NO PTT POOR RECEIVER PERFORMANCE

START

START
P

CONNECT
50 OHM LOAD TO
ANTENNA. TURN ON
RADIO. HOLD DOWN
PTT SWITCH.

DOES
RADIO RESPOND
AT STRONG SIGNAL
LEVELS (100mV)
(SEE N"OTE 1)

REFER TO
*NO RECEIVE AT
ANY RF LEVEL".

1S
VOLTAGE

OF ORANGE REPLACE IS
LEAD EQUAL FUSE OR XMIT FREQ REFER TO
TO B+ CABLE. OFF BY MORE *TRANSMITTER

OFF FREQUENCY"

THAN ?2.5KH7.

IS
J8-1l ON NO REPLACE
LOGIC BOARD INTERCONNECT
<0.7V BOARD.
?
] (803-49.50
XMIT FREQ. ON LOGIC R8s ON REhste: ]
BLANK BOARD LOGIC BOARD. LE. SENSITIVITY REFER TO
>3.0V AT J4 BETTER *‘NO RECEIVE AT
? THAN 0.3 wV ANY RF LEVEL".
?
YES
MIC_CABLE
REPROGRAM REPLACE ! REPLACE
RADIO. LOGIC BOARD. CONTINUITY MICROPHONE. IS
0.K. ANTENNA REPAIR
? RELAY COIL ANTENNA
ENERGIZED RELAY.
NOTE:
I. RF SIGNAL SHOULD
REFERENCE REFLACE MODULATED WITH
IN CTRL. HEAD CONTROL HEAD. IKHz AT + 3KHz DEV.
=50V REPLACE
LOGIC BOARD.
TRANSMIETTER OFF FREQUENCY
START REPLACE
N LOGIC BOARD.
FREQ ALLOW RADIO
. FREQ. O.K.
OFF BY A9 STABLILIZE AFTER REFERENCE REPLACE
MORE THAN FOR AT LEAST OSCILLATOR WARP LOGIC BOARD.
0.01% AN PROCEDURE
IS
XMIT REPLACE
INDICATOR XMi T
0.K. INDICATOR.
AAVE
e
REPROGRAM REPLACE
BEEN PROGRAMMED
CORRECTLY FREQUENCIES. RF BOARD.
REPLACE
CONTROL HEAD.
IS
FREQ IS
REFER TO 0.K. IF RADIO VOLTAGE
ORI > (A 45 22 T
OUT OF LOCK". WITHIN RANGE 432rgw'c )
?

Troubleshooting Charts
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TO SERVICE. LOGIC BOARD. 29




REPLACE
LOGIC BOARD.

NO

IS
9.6V
PRESENT AT
J?_‘,-l

YES

LOOK FOR_TX 9.6V
SHORT TO GND
ON_EXCITER OR
ANTENNA RELAY

AND REPAIR.

Troubleshooting Charts
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REFER _TO
*NO PTT".

1S
9.6V

PRESENT AT
JT?—I

NO

CHECK J7 & JI2
REPAIR FAULTY
CONNECTION.

REPLACE
FUSE.

1S

LOW
FREQ. TONE
PRESENT WHEN
PTT P‘{I)JSHED

NO

TRANSMIT NOT

ENABLED FOR

THIS CHANNEL.
CHECK PROGRAMMING.

IS

9.6V
PRESENT ON
EXCITER
BO?RD

NO

YES

CHECK JI5,
REPAIR FAULTY
CONNECTION.

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

R
NO LEAD FUSE
GOOD

YES

KEY
TRANSMITTER
ON FAULTY
CHANNEL.

DOES
XMIT LIGHT
GLOV{? RED

NO

POWER
OUTPUT FROM
RF BOARD
2 l3d?8m

YES

IS

9.6V
PRESENT AT
ANTENNA RELAY
COIL

NQ,

1S
VOLTAGE AT
BASE Q901
> 3.15V

NO

IS
9.6V
PRESENT AT
P6-I ON RF
BO?RD

REPLACE
RF BOARD.

NO

LOW TRANSMIT POWER

REPLACE
LOGIC BOARD.

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

\ 4

MEASURE DC CURRENTS IN
TABLE A AND RF VOLTAGES
ON THE SCHEMATIC
TO ISOLATE FAULTY
STAGE AND COMPONENTS.

TROUBLESH®OT
Q80Il STAGIE,

|

DISCONNECT PIi.
CONNECT 50 OHM RF
LOAD TO Jli ON
EXCITER BOARD.
MEASURE POWER OUT.

DOES RF
LEVEL RISE

RECONNECT Pl
TO JIl. KEY THE
TRANSMITTER.

1

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

BOARD. KEY TRANSMITTER,

DOES
DC LEVEL
RISE TO 8 OR

NO

MEASURE CONTROLLED
B+ ON LOGIC

10 VOLTS THEN
DROP TO

NEAR O

(NOTE )

YES

\ 4

TROUBLESHOOT
FAULTY EXCITER
STAGE.

EXAMINE CONNECTIONS
OF CONTROLLED B+ TO
EXCITER STAGE Qi8Ol.
CHECK R916 8 Ji2-4.

IS
A+ PRESENT
ON COLLECTORS
OF Q80l, 0802,
08?03

(NOTE D)

USE DC VOLTMETER
TO TRACE OPEN
CIRCUIT OR
FAULTY WIRING.

BOARD AT J7-2.
KEY TRANSMITTER.

DOES
DC LEVEL
RISE 7O 8 OR
10 VOLTS THEN

DROP TO
NEA?R 0

(NOTE 1)

MEASURE RESISTANCE OF
CURRENT SENSE HI FROM
J7-3 TO A+ AT PA FEED-
THRU PLATE. IT SHOULD

E
J7-4 TO ORANGE WIRE ON PA
FEED THRU PLATE. RESISTANCE
SHOULD BE 39 OHM DUE TO R9OL.

CHECK CONTINUITY OF
COAX FROM EXCITER
TO RFPA. CHECK
COMPONENTS BETWEEN
MPB80O! B Q80! BASE.

TROUBLESHOOT POWER
CONTROL ON LOGIC
BOARD OR REPLACE

LOGIC BOARD.

PROBLEM
FOgND

SR T e
ONIC
FILTER WITH AN POWER OUT REPAIR.
OHM METER. CHHECK > | WATT
ANTENNA SWI'TCH. 4
R
OR R8I8 BURNED?
RANGE 3:
IS R8I5, R8I7
OR RBI8
BURNED?,
PUSH PULL FINALS WNBALANCED. CHECK THAT ANTENNA VSWR <3:|
CHECK FOR FAILED OiR WEAK G802 RANGE | 8 2 :CHECK L8Il, C8I8 FOR
OR QB803. CHECK FOiR UNEQUALED FAULTY COMPONENT OR CONNECTION.
RF DRIVE AT THE BASE OF Q802 RANGE 3: CHECK L810, C8I7 OR L8II
OR Q803 WITH AN R& VOLTMETER. C8I8 FOR FAULTY COMPONENT OR
CONNECTION.
TABLE A
DC CURRENT DRAW -- PA STAGES (SEE NOTE 2)
CONNECT AMMETER TYPICAL CURRENT DRAW (AMPS) AT 120 WATTS OUTPUT
STAGE 1IN SERIES WITH
: RANGE | RANGE 2 RANGE 3
29.7 MHz | 33 MHz | 36 MHz | 36 MHz | 39 MHz | 42 MHz | 42 MHz | 46 MHz | 50 Mhz
Q80! L802 AND R8I2 2.0 1.9 1.8 2.4 2.2 2.2 2.9 2.3 1.7
0802, Q803 RBI3 16519 15-19 16-19 15-18 15519 16-20 | 172! 17-21 17-19
NOTES:

. USE SIMPSON MODEL 260 OR EQUIVALENT. SOME DVM'S

MAY GIVE ERRONEOUS DISPLAY IN THE PRESENCE OF

HIGH POWER RF.

2. |IF MEASUREMENT CANNOT BE TAKEN BEFORE CONTROLLED
B+ DROPS TO NEAR ZERO, DISCONNECT Ji2-4 AND SUPPLY

6 VOLTS TO THE EXCITER BOARD AT JI2-4.




START
N

ARE
ANY ERROR
TONES PRESENT
WHEN RADIO
TURNED ON

PUSH AND HOLD
MONITOR BUTTON
FOR 2 SECS.

1S
UNQUIETED
RECEIVER
NOISE IN
SPE_‘;KER

REFER TO
“ERROR TONES".

CONNECT RF
SIGNAL TO RCVR.
INPUT (ImV MOD
IKHz AT 3KHz
DEVIATION).

1S
IKHz TONE
HEARD [N
SPE?KER

1S
EXCESSIVE
NOISE OR
DISTORTION
PRE’:?‘aENT

1S
XMIT
MORE THAN
2.5KHz OF
FR?EO.

REFER TO
*TRANSMITTER
OFF FREQUENCY".

1S
9.6V
PRESENT ON
JQ"-I

REFER TO
"BAD SQUELCH
OR PL/DPL".

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

REMOVE
RF BOARD.

IS

9.6V
PRESENT ON
J6-1

?

REPLACE
LOGIC BOARD.

REPLACE
RF BOARD.

IS
300mV RMS
ON .’J?IB-I

ARE
usol-5
AND U502-5
>I|‘0?VDC

9.6VDC
AT Ul_ll’02—4

1S
SENSITIVITY
BETTER THAN
0.3uV FOR 12dB

SINAD

REFER TO
*BAD SQUELCH
OR PL/DPL".

1S
AUDIO

AT J6-3
DISTORTED
OR N?OISY

REPLACE
RF BOARD.

REPLACE
LOGIC BOARD.
1S
4.8VDC

AT UlI02-8
?

TURN VOLUME

R?EEIBAA%ED FULLY CCw.

1S
AUDIO
AT J2i-i14
DISTORTED
OR N?OISY

1S
265mV RMS
AT J?ZI—-M

1S
265mV RMS

REPLACE

LOGIC BOARD.

AT UI!?OZ—M

REPLACE
LOGIC BOARD.

REFER TO
*BAD SQUELCH
OR PL/DPL".

CHECK
FOR SHORTS
AND OPENS
ON SW B+

REPLACE
INTERCONNECT
BOARD.

4.8VDC
AT UII?02—|0

REPLACE

LOGIC BOARD.

CHECK 4.8V
SOURCE
CIRCUITRY.

REPLACE
utioz2.

CHECK
INTERCONNECT
BOARD AND

CABLE KIT.

CHECK
R501,R500

OPEN, OR
C513 S}_;iORTED

REPLACE
DEFECTIVE
COMPONENT.

REPLACE
ulto2.

»-
P>

AT U50I-4
?

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

1S
IKHz TONE
ON J2i-4 OR
J21?-3

IKHz TONE
PRESENT ON
JI00I-31_OR
JIOO‘.!-?)Z

ARE
R504,R505
R508 OPEN, C510,
€507 S;-IORTED

REPLACE
U50iI.

REPLACE
DEFECTIVE
COMPONENT.

ARE
R506,R507,
R509 OPEN, C5It,
€508,C509
SHOI;TED

REPLACE
usoz.

REPLACE
DEFECTIVE
COMPONENT.

REPLACE
DEFECTIVE
CAPACITOR
C501 OR C502.

REFER TO
CONTROL HEAD
CHART.

REPLACE
SPEAKER.

RADIO WORKS ON

START

SELECT
FAULTY
CHANNEL.

5]
CONTINUOUS
TONE P’,I)QESENT

REFER TO

"ERROR TONES".

DOES
RECEIVER
WOR!S? 0.K.

DOES
XMIT LIGTH
GLOW RED WHEN

PTT IS

PUSHED
?

SOME

CHANNELS BUT NOT OTHERS

REFER TO
"LOW RF POWER".

CHECK FOR

EXTERNAL *POOR RECEIVER
INTERFERENCE PERFORMANCE®

SOURCE. .

HAS
RADIO BEEN
PROGRAMMED FOR NO

TRANSMIT ON PROBLEM.
JHAT C?HANNEL

REFER TO
*SYNTHESIZER
OUT OF LOCK".

Troubleshooting Charts
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START
P

DOES

NO

RADIO
UNMUTE WITH
0.3,V RF
1NF;)UT

PUT RADIO

(N PL MODE.

(MONITOR LED
OFF)

RADIO 1S
UNMUTE WITH PL/DPL
PL MOD. ON RF SIGNAL AT
SIGNAL (£750Hz J6-3

DEVIA?TI ON)

LATION)
?

HAS CHANNEL
BEEN PROGRAMMED
FOR PL, IF SO,
REPLACE
LOGIC BOARD.-

KEY UP
TRANSMITTER
WITH NO
MODULATION

APPLIED.

1S
PL/DPL
SIGNAL PRESENT
ON J6-10 AND
J6-13 (NOTES
AND 4

REPLACE
LOGIC BOARD.

REPLACE
RF BOARD.

Troubleshooting Charts
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REPLACE
LOGIC BOARD.

FROM FULLY CCw

IS
9.6VDC AT
UHOI-It AND
UIIO?2~4

ROTATE RIli32

TO FULLY Cw.

REPLACE
RF BOARD.

REFER TO
*NO RECEIVE AT
ANY RF LEVEL".

IS
300mVAC AT
J'g—‘l

TURN VOLUME
CONTROL TO
FULL CW.

1S
300mVAC AT
Jai-14

BAD SQUELCH OR PL/DPL

SEE NOTES | AND 2.

REGULATOR ON
RF BOARD.

CHECK 9.6V

IS
22.5mV RMS
AT 26-3

REPLACE
LOGIC BOARD.

AND INTERCONNECT]
BOARD.

CHECK CONTROL
HEAD, CABLE KIT,

Y

REPLACE
RF BOARD.

DOES
RADIO
SQUELCH AND
UNSOgELCH

YES

ROTATE
Ril32.

DOES
Ja2i-1o
TOGGLE FROM
+5vV T(?) ovDC

YES

ROTATE
RII32.

DOES
COLLECTOR

'9.6VDC
?

YES

BASIC SQUELCH/
UNSQUELCH AND
SQUELCH TAIL OK.

NO

NO

NO

ROTATE
RI32.

CHECK
Qli04.

TOGGLE FROM
ovDC TO

DOES
Jal-l

5.0VDC
?

YES

REPLACE
LOGIC BOARD.

CHECK Qll01
AND Ql102,
REPLACE
DEFECTIVE

COMPONENTS.

CHECK Ull0o2B
AND ASSOCIATED
CIRCUITRY.

NO

NO ROTATE
RI32.
UNor3
TOGGLE FROM NO ROTATE
1.5VDC_TO RI32.
8.7VDC
?
YES
%T|%C3K ANgagélloz
AND QI105. GO0D
YES
REPLACE REPLACE
uliol. uliol.

CHANNEL SCAN MUST BE TURNED OFF TO TROUBLESHOOT SQUELCH.
IF_SQUIELCH TAIL LENGTH IS ALWAYS SHORT OR ALWAYS LONG, REGARDLESS
OF SIGINAL STRENGTH, CHECK QII0}, QIl02, AND ASSOCIATED CIRCUITRY.

PL LEVIEL AT J6-10 NORMALLY 150mV P-P.

PL LEWEL AT J6-13 NORMALLY 735mV P-P.

REPLACE
CRIOI AND
CRilO2.




START
<

1S
RADIO
PROGRAMMED
TO CORRECT
FREQ.

ERROR
TONE _PRESENT
ON TURN ON

REFER TO
‘ERROR TONES".

SYNTHESIZER OUT OF LOCK
RE-PROGRAM
ABOVE
NO 3.8V
BELOW
9.4V
s s
REPLACE REMOVE REPLACE
RF BOARD. RF BOARD. Loelc BoARD LOGIC BOARD.
?
5V PRESENT
XY PRESENT REPLACE REPLACE
g OSITvE RF BOARD. RF BOARD.
?
YES
FOR TRANSMIT
SYNTHESIZER REFER TO
"NO PTT".
FOR RECEIVE
SYNTHESIZER
REPLACE REPLA
LOGIC BOARD. LOGIC BOARD.
REPLACE REPLACE
RF BOARD. RF BOARD.
GXW-5211-0

REPLACE
LI70l.

EXCITER PROBLEMS

YES

IS
EMITTER
OF Qi60! 2.6V
H0%

YES

1S
NO EMITTER;

s
COLLECTOR OF QI70l 4.0V
H0%

OF Qi70l

NO

9.6V
?
YES YES
8-iov
REPLOCE PRESENT
- AT Ji2-4
?
YES
s
8-iov
PRESENT

BETWEEN
LlBOS;USQ’)G

YES

K]
8-10V
PRESENT AT
COLLECTOQIR
Q180!

YES

REPLACE
QI80l.

NO

NO

NO

NO

NO

REFER TO RF
BOARD
TROUBLESHOOTING
CHART.

1S
COLLECTOR
OF QI60l
9.6V

YES

REPLACE
Q1601.

REFER TO RF
BOARD
TROUBLESHOOTING
CHART.

REPLACE
LiB0O6.

REPLACE
LI8OS.

NO

REPLACE
LI6Ol.

BAD TRANSMIT MODULATION

FIG. 10

KEY UP
TRANSMITTER, APPLY
AUDIO SIGNAL TO MIC

SOCKET PIN 5
(IKHz AT 80mV RMS) Hi

4 7uF
16V

3t
n

174

» TO MIC JACK PIN §

56
5

iago

ATT
TO MIC JACK PIN 4

v

LOW(GND) |

CHECK AUDIO
THAT CIRCUIT IN
FIG.I0 IS BEING OSCILLATOR
USED TO APPLY

AUDIO SIGNAL.

L.

IF——"VW—

AUDIO
SIGNAL AT JI18-12
UNDISTORTED AND
UNATTE?NUATED

REMOVE
Jis. AND UNAT?TENUATED

REPLACE
CONTROL HEAD

REPLACE
LOGIC BOARD.

REMOVE
RF BOARD.

AND ABOUT 0.6V
PEAK T?O PEAK

AND ABOUT 0.6V
PEAK T?O PEAK

AUDIO AT
6~10 UNDISTORTED

REPLACE
LOGIC BOARD.

s s
DEVIATION pEOLLOW, DEVIATION REPLACE
ADJUSTMENT ABOOT RF BOARD.
PROCEDURE. !
INCREASE RADIO OK
AUDIO TO CHECK
800mV RMS. MICROPHONE.
IS FOLLOW IS
DEVIATION DEVIATION
BETWEEN 4.5KH2 A N BETWEEN 4.5KHz Lontd HoaRD.
AND ?SKHZ PROCEDURE. AND ?SKHZ

RADIO OK
CHECK
MICROPHONE.

RADIO OK
CHECK
MICROPHONE.

Troubleshooting Charts
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parts list

HLN5406B Advanced Control Head, 99F (Control Board)

MXW-5584-C

DESCRIPTION

10, +20%, 35V, electrolytic
10, +20%, 35V, electrolytic
0.47, 63V

220 pF

0.47, 63V

.001

0.01, +10%

REFERENCE MOTOROLA
SYMBOL PART NO.
capacitor, fixed, uF, +5%, 50V (unless otherwise stated)
C1001 23-11048C11
C1003-1005 23-11048C11
C1006,1007 08-11051A17
C1008~-1011 21-13740857
cio12 08-11051A17
C1013,1014 21-13741N21
C1015-1021 21-13741N45
c1022 21-13741N21
c1023 08~11051A11
C1024 21-11032A09
C1025-1028 21-11031A47
C1029-1045 21-11032A21

diode (see note)

0.01, +10%

CR1001,1002 48-80236E08 rectifier, silicon
CR1004 48-80236E08 rectifier, silicon
CR1005-1007 48-82466H18 rectifier, silicon
CR1010 48-80060M01 rectifier, silicon
connector receptacle

J1001 28-80228J01 connector, 50 position
jumper

JU1003 06~-11077A01 O—ohm resistor
Ju1005 06~-11077A01 0-ohm resistor
transistor {see note)

Q1001 48-11043C08 PNP

Q1002 48-11043C07 NPN

Q1004 48-80141L03 PNP, type 41103
Q1005 48-11043C07 NPN

Q1006 48-80141L04 NPN, type 41L04
Q1007,1008 48-11043C07 NPN

Q1009 48-80141L04 NPN

resistor, fixed, ohm, +5%, 1/8 watt (unless otherwise stated)
R1001 06-11077A98 10k

R1002 06-11077A80 4.7k

R1003 06-11077A74 1k

R1004,1005 06-11077A98 10k

R1006-1012 06-11077B11 33k

R1013 06~11077A98 10k

R1014,1015 06-11077A98 10k

R1017 06~-11077807 22k

R1018 06-11077A82 2.2k

R1019 06~11077A62 330

R1020 06-11077A42 47

R1021 06-11077A82 2.2k

R1022 06-11077A86 3.3k

R1023 06~11077A74 1k

R1024 06-11077A54 150
R1025,1026 06-11077A78 1.5k

R1027 06-11077A74 1k

R1028 06-11077A70 680

R1029 06-11077A74 1k

R1030 06-11077A68 560

R1031,1032 06-11077A74 1k

R1033 06-11077A58 220

R1034 06-11077A98 10k

R1035 06-11077A62 330

R1036-1038 06—-11077A98 10k

R1039 06-11077A28 12

R1040 06-11077A74 1k

R1041 06-11077A82 2.2k

R1042 06-11077A74 1k

R1043 06-11077A62 330

R1044 06-11077A86 3.3k

R1045,1046 06-11077A74 1k

R1047 06-11077A68 560

A1048 06-11077A58 220

R1049 06-11077A68 560

R1050 06-11077B07 22k

R1051 06-11077A58 220

R1052 06-11077A28 12

R1053 06-11077A58 220

R1054 06-11077A98 10k

R1101 06-11027A98 10k

R1102 06-11077B07 22k

switch

SW1001 40-80033K01 toggle
integrated circuit (see note)

U1001 51-84621K27 voltage regulator
U1002 51-84621K32 quad op amp
U1003,1004 51-80073C06 analog multiplexer, CMOS
U1005 51-84887K26 analog multiplexer/demultiplexer
U10086 51-84621K32 quad op amp
voltage regulator (see note)

VR1001 48-11034A19 zener, 10V, 256 mA
VR1002,1003 48-80140L15 zener, 10V, 5 mA

CONTROL BOARD

SOLDER SIDE GPW-5558-0

COMPONENT SIDE . GPW-55%59-0

OVERLAY ®E GXW-5556W0I-0

6/30/89

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

Motorola part number.

Schematics, Circuit Boards Diagrams, and
Parts Lists for HCN1052B Advanced Control Head

(Sheet 1 of 4)
6/30/89
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SOLDER SIDE

COMPONENT SIDE GPW-5559-0

OVERLAY =m  GXW-5556W02-A

GPW-5558-0

SOLDER SIDE

JUMPER CONFIGURATION

JUMPER

FUNCTION

CR1010

CONNECTS PTT LOW TO IGNITION
SENSE WHIICH PREVENTS
TRANSMITT'ING WHEN

IGNITION IS OFF.

Juto02

CONNECTS PTT LOW TO ANALOG
GROUND T ALLOW
TRANSMITTING REGARDLESS OF
IGNITION Si:NSE.

Ju1003

CONNECTS ON/OFF SWITCH TO
DIGITAL GR:OUND ALLOWING
RECEIVER ‘OPERATION REGARD-
LESS OF IGNITION SENSE.

JU1004

CONNECTS PTT TO PTT IN WHICH
ALLOWS RE'MOVAL OF EXTERNAL
VIP JUMPER: PLUG.

JU1005

CONNECTS MIC LO TO ANALOG
GROUND W'4EN HANDSET IS NOT
USED.

Ju1006

CONNECTS MIC LO TO PTT LOW
WHEN HANIDSET IS USED.

NORMALLY, THE FOLLOW'ING JUMPERS ARE
INSTALLED, JU1001, JU1033, AND JU1005.




CONTROL BOARD

FLEX CABLE
clo24
CI(:)(IB cu?(m cu?(zz : 1650
MINI-D-CONNECTOR ool £ oot £ | oo | 001 & \svE)
JI100I 1°
12 | DATA-OUT 19
14 |DATA-IN 17
|3 |.CLOCK I8
26 | DISPLAY-ENABLE 21
40 :33 o6y RIO50 +5V-FROM-RADIO
s | - AN —FROM-
RIO42 4 cio0s6 RIO38 22K ulooz2c o6V 9.6V 9.6V Y +5V-FROM-RADIO| ,
50 |DET-AUDIO AAN——1 i€ AN 2 J/4 2iK32 % ol
49 [DIG-GND 1 IK VRI002 J- -4TuF clo23 lciozs | | 4 16 T 1€ RIOO7 RIO06
CRIOOI CRI002 = lov A CI0I5 +C1002 I¢ T220pF ol 33K 33K
i \ .ol VRIOOI 1OuF 047 + RIOI7 : VOL-G | g
ANALOG-GND = OR%% ‘ ¢ ' 3 RI043 RiOI8 322K ——) uloos o VOL=F | o
16 9648 ﬂ L Jf 1oV 2 73C06 10
RI040 _[+C1003 oV Clo3i
330 2.2K 15 9.5 Ci030 1
13.6V 1K 10uF . Clo42 .0l .0l NC 12
4 [ 5 9.6V : : —
X <> ! RIOI9 14 3 2 + + .
47 | GREEN-LEAD-IN UI002D ] | T cioos NC —!
cloie (e][e]o]! + 100! ulool +Cl004 T 220pF RIO73
.0l 9649 = 3 21K27 = 174 21K32 330 RIO20 33K
ciool T 10uF L A a7 37 |n UI0O2A N oty
3| | GREEN-LEAD-OUT AA L __[ 1 10K G026 7 _ Rl&/‘sz . 2 174 21K32 8
o ON/OFF o RI002 ) - T220eF R.&; " ©
48 ! ulioozs 4
5
38 sy 4.7K | Juioos 1005 tci005 Yy 8 3 10 174 2IK32 | clo32
I cl029 SWIOOI 1 10K 10uF €045 7 | cioo9 8 ol
29 | +5V-FROM RADIO i e m 6 T 220pF I
o = .OluF \V/ L
= RIIOI 9
30 [NC Q1009
RIO37 — A
i5 LLGNITION AN 41L04 10K SWB+
10K 22
- RI036 laow
23 |PTT-LOW RIO o VOL-E |5
28 [PTT-(RADIO) YOL-D 1 4
o4 [PTT Jul002 9.6V 9.6V 96V 9.6V 9.6V 9.6V
8 |MIC-HI 0008 °“‘°‘q RIIO2 clo43 y y
4 [Mic-HL ] ! JUI00S 22K — 6 RIOI2  gRIOII RIOIO
7 Lmic-Lo Q o — -0l RI008 RI009 33K 33K S33K
16 33K VoL -C
RIO44 RIO2I S33K 5
PTT-(IN) 10%s 4 U004 voL-B |,
20 —0-—-0 3.3k 2.2K 1" 73C06 9 VOL-A
27 clo38 13,8V I 2 10 !
I | SPKR-LO-IN m 3 5 Lcioss |ciose | clo37
43 |SPKR-LO .0l J:" CRIOOS R1022 5 cio10 + 2 ;:CIO34 ;:c|°33 .0} .0l .0l
17 LMIC-HI RI045 RI023 3.3K s T 220pF -0l -0l L L
37 |[PTT-(OUT) ¥ Y 4 51 UI006A + = +5Y
2 [HORN-RELAY RI0O46 RI1024 | | 1/4 21K32
RI033 7 K~ 150
32 [HORN-IN e : 100 2 3 3
5 220 RIO34 J_C(;?IB 1 ciou | Q004
10K I 1 T 220pF 41L03
= 10K
;|7 i L RI0SI €1007 7 7 1-UI006B RI025 [— 7
33 | VOL-QUT = sl ’2\/2\/8, 4|7 9.6V 8 1/4 21K32 AN 4 6 13.6V
— . . 9 =
| [Sbg ok 13.6V cio40 ul00eD Rl026 oo 2 ul005 10
44 ] c1039 VRI003 a1 174 21K32 \% A
10 | SPKR-HI i€ 1 10V 0.0l 9 RIO35 RIO27 1500 87K26 ]
45 |EMERGENCY-OUT Ol = CRI006 PTHI 8 - 1028 v 5 9.6V
3 | EMERGENCY-IN o T220pF 330 K 4
34 |LIGHT-RELAY PTH2 ATl RI047 RJ\‘I)&B | 16 XW-5552-5
680
LIGHT-IN RI053 Ql008 R1048 RI029 560 8 RIOIS
‘:g PN _]_ 5 9648 RI032 T AMA——AM 2 clo44 10K
ok ! Tor Riol6 | cloi2 SIK RIO49 RIO30 2z0 K 5 T.ol
2 I = IK T.47 A
36 560 560
i = = RIO4 v RIO3} 14
= S$S2.2K  VAG > N 3 7
14 1 Lcioz? s 8
T 220pF . o .
ulooeC 2 ’ v Schematics, Circuit Board Diagrams, and
174 2IK32 Parts Lists for HCN1052B Advanced Control Head

(Sheet 2 of 4)
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ADVANCED CONTROL HEAD

| uiool
MIC HI 17
RX AUDIO 50
VOLUME 33
ANALOG GND 16
N.C. 30
CLOCK 13
+5V 29
PTT 28
DATA IN 14
DISPLAY ENABLE 26
ON/OFF 48
EMERGENCY 45
IN LIGHT 46
HORN IN 32
B+ 3
SPKR HI 44
SPKR LO il
DATA QUT 12
DIG GND 49
SPKR HI 10
SPKR LO 43
B+ 47
IGNITION 5
MIC
PTT 24
PTT REF 23
HUB 40
MIC LO 7
MIC HI 8
SwB+
VIP

ANALOG GND 5
ON/OFF 38
MIC HI a
PTT IN 20
PTT QUT 37
DIG GND 24
HUB 35
HUB REF 36
EMERGENCY REF 19
EMERGENCY 3
HORN RELAY 2
LIGHT RELAY 34
VIP OUT |
B+ 18

Schematics, Circuit Boards, Diagrams, and

RADIO

Parts Lists for HCN1052B Advanced Control Head

(Sheet 3 of 4)

6/30/89
36

DISPLAY BOARD

PI Ji
I *+__RED LEAD 19 19 A+
L—“' r
P10OOI
17 S GRY = 14 14 MIC Hi
50 TAN " M VOLUME TOP
33 PNK {5 5 VOLUME WIPER
16 T T
30 2 2 ANALOG GND
3 X WHT/GRN & | | cLoCK
29 WHT 10 10 +5V
28 vIo 12 12 PTT
14 ORG 8 8 DATA IN
26 YEL 7 7 DISPLAY ENABLE
a8 WHT/YEL 13 13 ON/OFF
45 WHT/RED 8 18 EMERGENCY
46 WHT/ORG 16 16 XMIT LIGHT
32 WHT/BRN 9 9 BUSY LIGHT
3| GRN 4 4 B+
44 BLU 3 3 SPKR HI
1 RED 5 5 SPKR LO
12 BRN 6 6 DATA OUT
49 BLK 17 17 A-
10 BLK/GRN
43 BLK/ORG TO SPEAKER BLACK LEAD
47 GREEN LEAD _—3 7o BATTERY +
15 ORANGE LEAD _, 1o |GNITION
MIC
24 ] GXW-5580-0
23
40 L MICROPHONE parts list
7 HLN5406B Display Control Head, 99F (Display Board) MXW-5588-C
REFERENCE MOTOROLA
8 SYMBOL PART NO. DESCRIPTION
4 N.C. - capacitor, fixed, uF, +10%, 50V (unless otherwise stated)
C1050,1051 21-13741N21 0.001
C1052-1070 21-13741N69 0.1
C1072-1073 21-13741N45 0.01
VIP diode (see note)
5 CR1050,1051 48-82466H18 rectifier, silicon
5 CR1052,1053 48-80026P03 LED, red
38 |38 CR1054 43-80026P04 LED, yellow
4 |4 CR1055,1056 48-80026P03 LED, red
20 20 SIREN CR1057 48-80026P04 LED, yellow
CR1058 48-80026P03 LED, red
INTERFACE
37 [37 CR1059 48-11034A01 rectifier, silicon
21 |2 CR1060-1062 48-80026P03 LED, red
35 [35 CR1063-1070 48-80246K04 LED, green
36 |36 indicator
9 Té—" DS1050 48-80055M01 LED, 7-segment, 2-digit, green
3 } transistor (see note)
3 Q1050,1051 48-80141L04 NPN, type 4104
Q1052 48-11043C08 PNP
2|2 EXTERNAL Q1053 48-80141L04 NPN, type 41L04
34 |34 ALARM RELAY resistor, fixed, ohm, +5%, 1/8 watt {(unless otherwise stated)
| ~ R1055,1056 06—11077A54 150
l » EXTERNAL OPTION CONTROL R1057 0511077474 bt
R1058-1069 06-11077A98 10k
18 |8 R1070 06-11077A90 4.7k
R1071 06—-11077A68 560
R1072 06—11077A74 1k
R1073 06—11077811 33k
R1074-1089 06-11077A98 10k
R1090 06-11077A74 1k
R1091 06-11077A98 10k
R1092 06-11077A74 1k
R1093-1100 06—-11077A98 10k
integrated circuit (see note)
u1050 51-80236C01 driver, LED display
U1051,1052 51-84887K36 shift register, CMOS
voltage regulator (see note)
VR1051,1052 48--80140L06 zener, 5.1V
VR1053 48-80140L07 zener, 5.6V
VR1054 48-80140L06 zener, 5.1V
VR1058 48-80140L06 zener, 5.1V

6/30/89

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

Motorola part number.
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SOLDER SIDE % GPW-5560-0

COMPONENT SIDE GPW-5561-0

OVERLAY =m GXW-5557w02-A

SOLDER SIDE



cloes
i DISPLAY BOARD
0.1uF 4: +5V
r' s
RIO57
A 22
YW vioso 29 A
FLEX CABLE IK 38 16
JIO50 VRIOS58 36COI 37 Bl 115 ![cmoso
1073 S.v 36 cl |3
15 [+5V(B) 35 Dl |2
Il {DATA-OUT Ol = 34 El || w CRIOSI
8 | VOL-H 10 33 Fl |18
9 | VOL-6 9 31 Gl {17 DSIO50 14 |CA
10 LYOL-F 8 17 A2 111 DISPLAY
3 | VOL-E 4 16 B2 [0 13 [CA
4 | VOL-D 3 15 c2 s
5 | VOL-C 2 14 D2 |6
2 |VOL-B 40 13 E2 |5
12 F2 |2
1 G2 17
SwB+ l________________ sw}s+
T KEYPAD BACKLIGHT 4
22 | SUBs RIIOO %RIO’?O %RDOW 6K04 8 PL. B
10K 4.7K 560 lcrio7e  crioss crioss  crios? | CRIO59 RIO55
12 NC <& < 32 ¢ id 1d id ° id AAA
.l .l Y I | A4
3L N 19 [ 2 P P 2] 150
:2 ——NC J-°|'°57 30 |CRI36€S CRIOB65 CRIO64 CRIO63 | RI056
f———— . 1l ld id A
Nisv I = * & & z ] N 120"
= 4 Q1053 >RIOT2 7 —_—— e O Q1052
W 4iLoa SIK 6 9649
RIO74
clo72 28
Im = 29 27
21 26
= | 25
] 24
= 23
e' x?pL-A ,389 ! gRtosa' gR»054' gmoss' gmose' an'os?' gmose' gRsoeo' CRIO6I ! CRI062
X'wpL  XNoN PRA& PRI K'MON ABusy AxmiT ASpTionA DIR  AECAN
2 2 2 2 2 2 2 2 2
*SV CRIOS52
ld
7 2yip
RIO95 +5V +5V +5y +5V +5V
= 10K~ RIO75 RI062 I RIO96 RI066 l
AN , RI098 RI058 YA
4 SWI050 10K 10K
—|J_SELECT ‘O:V -I-‘i'°53 ox L L 10K ro80 L mope up MPL L Rio7e RI084 L VoL DOWN
SWIoe5 | SWI066 [OK SWIO55 SWIOSI 10K _I, J_ 10K SWI059
= RI059
L L DIR DIM RI0 _]_ﬁ‘lOSS Sy o5y 31054 ﬁl063 +5V
RI089 RI099 7 I RIO63 RIO97 I | I RI067 I
10K 10K L L L
. €069 10K 10K 10K
.l
uloSI : RIOSI ;L MoDE pown opTion L Rio77 5 1052 _ RI085 1 voLup
17 LcLock R1090 Q1050 VRIOS! clo7o = J_ 6% SWI056 SWios2 1ok J_ _L oR SWI060
AW _[ a0, Ks\y II 87K36 | clloss +5y 5V c'|oss 87K36 ?064 +5V
Q01" 4 L I RI064 I RIO60 I I RI068 I
I ) R :3 ° N 10K 10K = - 10K
= 10K
9 3 : R0z L. scan onsoFF vip L | Rors 4 . RI086 L HOME
RIO9) Yy VRIOS2 _l_c1oso 10K Swios7 SWI053 10K J_cuose Lcioss 10K Swioet
18 | DISPLAY-ENABLE o v i *5v +5V K ] Y
10K | ios) I RI065 1 RIO6I :I: I RIO69 I
I.om | = = Y Wi X L e
RIO87
|9 | DATA-IN oo = _ 3 4 _ VS L mowniTor H/L L RO, 3 _ o8 L ReL
+5V K VRIOS3 I 1 ciosr 10K swioss SWI054 0K _I_cnos7 _]_caoes 10K SWi062 ]
21 [HuB 5.6V +5V I-I = = I.u ]:J "
RIO88 = T cios2 L L —F — 1
10K RIO94 T3 € L 1 ' |
?\6\&, ’ 5 A _]_ 16
8 = {e]}
VRIO54 lcnosz |
5.V 1 L
I Schematics, Circuit Board Diagrams, and
GXW-5581-A = =

Parts Lists for HCN1052B Advanced Control Head
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SW5VDC

RIBBON CONNECTOR B+
TO RF BOARD J6
9.6V 8
J6 ° JUMPER TABLE
SWB+ |5 JUISOI | JuI502 OPERATION
| [9.6v ‘ KEYwi: 10 IN IN NO OPTION BD. INSTALLED IN RADIO
—KEYWAY |3
« | vco-mop VCo-MoD ] & IN ouT OPTION BD. INSTALLED IN RADIO
5 [REF-MoD REF-MOD |3 JUI503-JUI507 ARE NORMALLY OUT
2 |DETECTED-AUDIO . DETECTED-AUDIO-IN |5 AND NOT USED.
3 [COCR TOCK | 12 JUI508 NORMALLY IN.
VOL.CONTROL-TOP | 4
?Ju'f‘o‘ OPTION BOARD NOTE:
Q  DECODED-AUDIO-OUT |5 CONNECTOR UNLESS OTHERWISE INDICATED, CAPACITOR VALUES
ARE EXPRESSED IN uF,
Jz RESISTOR VALUES ARE EXPRESSED
| MIC-HI-IN ||g IN OHMS.
i !
; JuI502 AUDIO BOARD
? MIC-HI-0UT | ¢ 9.6V CONNECTOR
SCL+ Iy J2l
RIBBON CONNECTOR 7
ECTO SwB+ 120 OPTION-TO-AUDIO-SPARE-LINE ||» 9.6V |7
TO LOGIC BOARD ) ANALOG-GND | 7
J8 & J9 Y_sws+ || DIGITAL-GND KEYWAY
SW5VDC I ____KEYWAY |}
Ji8 VRI507 ____SPARE |»
Sd MIC-HI |5 =
| LvoL-coNTROL-TOP | Ql507 AUDIO-TO-OPTION-SPARE |3
15 | DISPLAY-ENABLE = HANDSET-AUD | g 4104 okl o
12 [MIC=HI ANALOG-GND | 5
7 | Sci+ Scl+ 17 TELCO 1503 GND |
i [P PIT 6 i€ GND ||g
3 [KEYWAY EMER. |3 PROGRAMMING 0.00! I
4 [HANDSET-AUDIO GND a SQUELTH-DECTSTON | |
s |PBI | JACK AUDIO-PA-MUTE | ¢
o [PB2 BY* SwB+ = CHANNEL-ACTIVITY |0
B+ DETECTED-AUDIO
6 Fowas T RISI8 B+ 8
: AAA/ r 3
14 | TX/BUSY | 1K SWB+
13 | EMERGENCY(HOOK) o RIS 4
"5 [VOL.CNTL-WIPER 1K g Ji SWB+ |7
10 | ANALOG-GND L VRI505 7 JUIS04 ; SW5VDC _ QI505 swB+ |,
} JUIS03 7 JUI505 SRISI9 5.1V T PWR-ON/OFF |3 4103 SPKR-HI |5
o 210K I SW5VDC SW5VDC ||o I SPKR-H! | 4
= = S RI506 ANALOG-GND | » I3 SPKR-LO ||
iIOK y CRI504 L CRI502 SPKR-LO | 3
MIC-HI 1|4 AUDIO |4
JI9 SWsvbe = VOLUME-TOP |, L 8, INPUT
JUIs07 PTT 12
0-—-O EMERGENCY ||g
7 | swsvDC L B+ =
SW5VDC
3 |FPB
4 |FPC VR!I506 FRONT
5 [FPA RiSi2 QI503 25V A CRISO!
YAAam. 4104  RISI4
vRisoa 'K AMA Bt 14
g | SERIAL-DATA Asy K SW5VDC SW5VDC = DATA-OUT | ¢ CONNECTOR 4+
DISPLAY-ENABLE
Ci507 15 7
2 |FPE = i RI508 L‘oa BUSY-LT. |g
0.00! 10K 0.00! XMIT-LT. |g PTH=C
o | SERIAL-CLOCK VRI502 R',;’;gg Q504 SW5VDC SERIAL-CLOCK | Ot
| LFPD __E__ 5.'6'~V SOKV 4103 RI515 DATA-IN | g 'JUI506
6 | KEYWAY RED LEAD RED-LEAD(A+) |19 i
{oL.GND TO RF PA[ BLK-LEAD=(GND) |7 L
Treisor pcroooy VOLUME-WIPER |5
= T1oo SPKR-LO |5
BPTH-A SPKR-HI |3
>
- J Jwisos §
VRI503 RI5I0 = BLK LEAD TO RF PA : i
A PTH-B
= S K PART OF J2 ASS'Y. o ? CXW-5167-8

Schematic, Circuit Board Diagram, and
Parts List for HLN5343B Interconnect Board

(Sheet 1 of 2)
3/31/90
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parts list

HLN5343B m400 Interconnect Board MXW-6593-A
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION

J8 capacitor, fixed, pF, +10%, 50V (uniess otherwise stated)

Ji8 C11-28 21-84874K01 470 pF, +20%, 250V
| |YOLUME TOP VOLUME TOP 1 C1501 23-80167C03 1000 uF, +20%, 25V, electrolytic
2 VOLUME WIPER VOLUME WIPER 2 Cc1502 21-13741N69 0.1
3 3 C1503-1508 21-13741N21 0.001
4 |HANDSET AUDIO HANDSET AUDIO |4 diode (see note)

SWB+ SWB+ CR3 48-80153A01 silicon
5 B+ B+ 5 CR1501,1502 48-80236E08 silicon
6 6 CR1504 48-80236E08 silicon
7 |SCis SCI+ |7 connector receptacle
8 (PBI PBl 18 J1 28-80011A01 male, 19-pin
9 |PB2 PB2 |9 J20 09-80132M01 telco, 8-pin
GND GND |0 J21,22 09-80103M05 female, 18-contact
PTT PTT |} jumper
JU1501,1502 06-11077A01 0—ohm resistor
12 | MIC_AuDIO MIC AUDIO |2 . i
13 [HOOK HOOK (EMER) |3 .rJeL:;sOS 06-11077A01 0-ohm resistor
K1501 80-80075G03 220V, 2 amps
SOLDER SIDE & transistor (see note)
COMPONENT SIDE GPW-6651-0 Q1501-1503 48-80141L04 NPN
: Q1504,1505 48-80141L03 PNP
Tgol_l&GDIC ] COMPONENT SIDE OVERLAY sm  GXW-6652W0I~0 Q1506,1507 48-80141L04 NPN
: resistor, fixed, ohm, +5%, 1/8 watt (unless otherwise stated)
TO R1501-1503 06-11077A98 10k
R1504 06-11077A74 1k
— INTERCONNECT R1505,1506 06-11077A98 10k
J9 BOARD R1507 06-11077A74 1k
R1508,1509 06-11077A98 10k
R1510 06-11077A74 1k
I ﬁs/fl‘f‘;’ BT == TX LITE |14 R1511 06-11077B15 47k
2 |bi L ISPLAY ENABLE |5 A AN pr———— R1512 06-11077A98 10k
R1513-1515 06-11077A74 1k
R1516 06-11077B15 47k
R1517 06-11077A86 3.3k

JI9 R1518 06-11077A74 1k

3 [FPD DATA IN | L2 2 2 % @ e voltage regulator (see note)
4 [FPE BUSY LITE {2 i VR1502 48-80140L07 zener, 5.6V
5 [FPB SQUELCH DEC. |3 VR1503-1505 48-80140L06 zener, 5.1V

VR1506 48-80236E07 zener, 28V
6 LFPC AUDIO P.A.MUTE |4 )
7 [FPa CHANNEL ACTIVITY |5 3 VR1507 4880140006 hm::‘:;i“’

non-re S
8 6
9 |5V SV |7 i 26-80191P01 heatsink (2 used)
. . : MP101 64-80264A01 cable plug
10 [ SERIAL DATA SERIAL DATA |g o i ; ;L : hi
| [SERIAL cLock SERIAL CLOCK | o %@ g@% %% ““m e — 03-10904A02 screw, machine M3.5 x 0.6 x 6 (2 used)
GND GND o e ) . 3/31/90

2 0 wmwm“mmﬁfw % @* L el ’@ k i § note: For best performance, order diodes, transistors, and integrated circuit devices by

Motorola part number.

p—— N (_——j
—— N
El [
J6 P6 INNER LAYER sPW-6651-0
9.6V 9.6V \“6 INNER LAYER 2
[ =R - | ~ ~
3 [DET AUDIO DETECTED AUDIO |2 INNER LAYERS OVERLAY ®m  GxW-6852w0I-0
5 [LOCK DET. LOCK |3
o Lvco mop. VCO MOD. | 4
|3 REF_MOD. REF _MOD. |5
L R GXW-5564-0

DIAGRAM

) —
SOLDER SIDE
GPW-6651-0
COMPONENT SIDE
SOLDER SIDE OVERLAY ®m GXW-6652wW02-0

Schematic, Circuit Board Diagram, and
Parts List for HLN5343B Interconnect Board

(Sheet 2 of 2)
3/31/90
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AUDIO SIGNAL IS AMPLIFIED BY U501
AND APPLIED TO ONE SPEAKER LEAD.
OUTPUT OF US50I-4 ALSO APPLIED TO

U502-2 WHERE IT {S_INVERTED,

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

(Sheet 1 of 2)
3/31/90
40

TAIL LENGTH IS LESS THAN 10 MILLISECONDS AND CORRESPONDS TO 4

AT THE COLLECTOR.

VOLTAGES BETWEEN THESE TWO EXTREMES GIVE A SQUIELCH TAIL LENGTH
BETWEEN 10 AND 160 MILLISECONDS.

AMPLIFIED, AND APPLIED TO SECOND
SPEAKER LEAD. *3.6V 4.8V SOURCE
517
o I e
* L .00lu +cs521
R3IZ = AUDIO POWER AMP ., 0 brsor T ol vor s 4.8V
100K i ALUM . ’
NOTE 6 Jog* AUDIOC BUFFER AWP 10004 10K -
TO AUDIO o 502 Tioo
P/0 g2l BD. FROM R510 R50I i€ 4.8V ' 1o ullo2o
eV . [ AAA- A csle 1000uF
(INTERCONNECT) J3 RADIUS 2[NC_ 100K 10K + _I:rc5|4 R503 21K32 NOTES:
BOARD c504 8Omy RMS 1 220uF €520 IOF 10K
NOTE 6 = e I. UNLESS OTHERWISE INDICATED RESISTOR VALUES ARE IN OHMS:
REG 7.0V RMS c512 eF L AUDIO POWER AMP
2 |+9.6v 00IuF . orE o 00IvF L CAPACITOR VALUES ARE IN PICOFARADS.INDUCTOR VALUES ARE IN
R500 cs13 3 4.8VD usol 1 MICROHENRIES.
o ey av oo | o503 \ svpc 65603 |5 = P/0 42l 2. TYPES AND CONNECTORS FOR THE INTEGRATED CIRCUITS USED ON
YR500 oo oos FJ_ N 5 (INTERCONNECT BOARD) THIS BOARD ARE AS FOLLOWS:
+ .022u 1.3VDC .
13 | AUD.TO OPTION SPARE oV > u2||l'9322c boLy Lc524 L csos 6.5VDC 4. T 1 sw B REF
39 220 | lcso0e €509 | c5i5 17 pESIg| TYPE | vectPing |eND(PINY|  DESC.
MMBZ5240 A, 6.5VDC & P
L . 0.8vpc | 220 470F  T100 SPKR_HI |5
= AUDIO MUTE L Us02 Iy PoLY T SPKR Hl] 4 Ullol | 67C04 | +9.6V (IN| (70 | QUAD OPAMP
14 | AUDIO INPUT *9. 6V Lresio 85co3”L 2 ;Ifs-”"', SPKR LO |5 unnoz [ 21k32 | +9.6v (4)] (1 | QUAD OPAMP
30mV RMS ISUF Rso4 €508 R509 R507 ¢ I SPKR LO |3 -
A RSI 523 AN AN v SWB+ > 3. NON-POLARIZED CAPACITORS ARE CHIP TYPE UNLESS OTHERWISE
6.8K {OuF CRB00 510 RS08 oduF 10 K R506 DIGITAL GND |, INDICATED.
ALUM  L500 5 322 DIGITAL GND |5 4. POLARIZED CAPACITORS ARE TANTALUM ELECTROLYTIC TYPE UNLESS
—_— ‘ o i OTHERWISE INDICATED.
AOI I
& LAUDIO P:QMUUETLECHED — 39560402 85|SF7 = Lcsoo 5. DC VOLTAGES ARE MEASURED WITH A HIGH IMPEDANCE (I0 MEGOHM)
: R5I3 NOISE DETECTOR OWF  NALOG GND DC VOLTMETER
UNSQUELCHED 0.7VDC R505 5
6.8K = RII3(* JUI200* 6. MEASURED IN THE RECEIVE MODE WITH AN ON CHANNEL SQUELCH SIGNAL
KEYWAY [ 25" —0n ‘L AT A LEVEL OF -20dBm MODULATED WITH IKHZ AT 3KHZ DEVIATION,
12 |[KEYWAY CRS01 39K . MEASURED WITH AN AC RMS VOLTMETER.VOLUME SET TO GIVE
> —-04 JUI20I I0 ACROSS 3.2 OHM LOAD.
Y o NOISE FILTERING "
RII3S RI108 5.0 DC FULL UNSQ
DETECTED AUDIO AAA POSITIVE-GOING NOISE SPIKES -
33K RIOS NEGATIVE-GOING SPIKES AT THE clo7 ] M
o |LOCK o5 Rise AN OUTPUT THAT CAUSE THE AVERAGE G 5
it 2 Clio3 00K VOLTAGE TO DECREASE FROM THE 220 CRIIO! +9.6V +9.6V (@] 3
LA = cma  SQUELCH i¢ NO-NOISE OR FULLY QUIETED \ 4 : :
10K | 3 CRIIO2 '
033uF 4.8y e poT ) clo4 VOLTAGE OF 5.1 VOLTS Ii¢ L L L] L
5, 5 ¢ ¢ 5.V DC FULL UNSQ
t.2 . Ruzg GOl CllO2 Rjo2 14 82 4.3V DC FULL SQ ANODE B £
UIIO2A guse, T C RIOS N ﬂ RIl0S clo 5.0V DC FULL SQ M9642 MMBZ5240 4102 USO0l AND U502
21K32 IOK | .00WF | O.duF  3-3K 12| Rlio4 |8 I¢ 0.V DC FULL UNSQ SQUELCH DECISION |y 4101
Rilo! 13 e 10IB 5.K 10 CHI?5 CIISG RAI.}&7 6 220K OluF
1AY v - .
pan; 67C04 9 [+ ~Uloic -OIvF 0.0022uF  I.5K 4 R~ I
67C04 g'zlgﬁ 5 |+ UloID 10K 3 RIS RIj22
67C04 2 |+ 7 150K 220K JUNPER TABLE
+9.6V
CQMPARATOR RIIlO UlIOIA y O JUI200 | Juizol
o T , ADAPT Y 67C04 RII9 | UNSQ 5.4ivDC CONVENTIONAL | OUT iN
. RIHI cilos [ : FULLY SQ 8.7vDC
Y RU37 1.5V 6 | Uilo2s 220 IOUF T +9.6V 12K Q05 SECURENET IN ouT
A% _L 21K32 4102
CA'IISF Z'EKS 4.75v_DC v RII20
u . 10K * ASTERISK PARTS NOT USED
RI30  CRIO6 32V B FULL Yhsa o ON LATER VERSION BOARDS:
it Clit2 REPLACED WITH 0-OHM
Py 68K +9.6V 2.20F CHIP JUMPER P/N 06-11077AOI. XWS180-8
2RII29 - -
THE ADAPT LINE IS NORMALLY AT OV DC.BUT IT RISES TO 9.6V DC $33K Qllol Qlioz cin3
FOR 10-50 MILLISECONDS DURING A SYNTHESIZER FREQUENCY CHANGE (WHICH 4105 4102 1.5uF
OCCURS WHEN THE PTT BUTTON IS DEPRESSED OR DURING RECEIVER CHANNEL SCAN). CRIO7
WHILE AT 9.6V DC,THIS SIGNAL CAUSES THE *CHANNEL ACTIVITY* OUTPUT L 2 3. 75V DC
SIGNAL TO SWITCH TO A LOW (MUTE) STATE,THUS ALLOWING THE SQUELCH Aol
TO BE_IN A "READY TO DETECT® CONDITION.ALSO,THIS 9.6V DC SIGNAL Ril2I
PUTS THE SQUELCH IN A SHORT SQUELCH TAIL MODE TO PREVENT NOISE 680
BURSTS WHEN THE PTT BUTTON IS DEKEYED.
ﬁTHE HIGHER THE VOLTAGE AT THE COLLECTOR OF QIiOZ THE LONGER
cue WILL THE SQUELCH TAIL LENGTH BE WHEN THE TRANSMiISSION IS ENDED.
-Ou THE MAXIMUM SQUELCH TAIL LENGTH IS APPROX. 160 MiiLLISECONDS AND
CORRESPONDS TO 9.6V AT THE COLLECTOR OF GlIO2. THIE MINIMUM SQUEL cH



SOLDER SIDE
GPW-66355-0
COMPONENT SIDE

OVERLAY em GXW-6656W0I-0

SOLDER SIDE
GPW-6655-0
COMPONENT SIDE

OVERLAY mm GXW-6656W02-0

COMPONENT SIDE

* NOT USED

SOLDER SIDE

parts list

HLN5342B/C m400 Audio Squelch Board MXW-6653-A MXW-6653-A (2)
REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed, uF, +10%, 50V (unless otherwise stated) ut102 51-84621K32 quad op-amp
Ca01 502 538016702 1000, +20% 35V, slectroly yoltage reguiator (sce note)
’ = o, , electrolytic
C503 08-11051A09 0.022, +5%, 63V VRSO0 46-80140L15 zener, 10V
C504 21-13741N21 0.001 non-referenced parts
C505,506 21-13740B57 220 pF, +5% 26-80129P01 heatsink, audio final (HLN5342C only)
€507 08-11051A13 0.1, +5%, 63V
Pt Peaiitalialvd o 03-10908A18 M3 x .5 x .6 (2 used) (HLN5342C only)
C509 08-11051A17 0.47, +5%, 63V ) ) ) 3/31/90
510,511 2313749127 15, tantalum note: For best performance, order diodes, transistors, and integrated circuit devices by
C512 23-84665F06 220, -10+150%, 25V, electrolytic Motorola part number
C513 21-13741N57 0.033
C514 23-13749D51 1, 35V, tantalum
C515 21-13740B49 100 pF, +5%
C516 23-84665F06 220, ~10+150%, 25V, electrolytic
c517 21-13741N21 0.001
C518,519 21-13740B49 100 pF, +5%
€520 21-13741N21 0.001
C521 23-11048C11 10, +20%, 44V, electrolytic
C522 21-13741N45 0.01
C523 23-11048C11 10, +20%, 44V, electrolytic
C524 21-13740B39 39 pF, +5%
c1101 21-13741N21 0.001
c1102 21-13741N69 0.1
C1103 21-13740B57 220 pF, +5%
C1104 21-13740B47 82 pF, +5%
C1105 21-13741N45 0.01
C1106 21-13741N29 0.0022
c1107 21-13740B57 220 pF, +5%
c1108 23-13749L.23 10, 25V, tantalum
C1109 21-13741N45 0.01
C1110 23-13749D51 1, 35V, tantalum
c1n 23-13749M35 2.2, tantalum
c1112 06-11077A01 0O—ohm jumper resistor
c1113 23-13749M31 1.5, 35V, tantalum
c1114 21-13741N53 0.022
c1115 21-13741N57 0.033
Cl116 21-13741N45 0.01
diode (see note)
CR500,501 48-11034A01 silicon
CR1101-1107 48-11034A01 silicon
connector, receptacie
J21 28-80085E31 male, 12 pin
coil, RF
L500 24-82723H36 0.41 uH
transistor (see note)
Q500 48-11043C05 NPN
Q1101,1102 48-80141L02 NPN
Q1103 48-80141L01 PNP
Q1104,1105 48-80141L02 NPN
resistor, fixed, ohm, +5%, 1/8 watt (unless otherwise stated)
R500-503 06-11077A98 10k
R504 06-11077A67 510
R505,506 06-11077A34 22
R507 06-11077A74 1k
R508,509 06-11077A02 1.0
R511 06-11077A94 6.8k
R513 06-11077A94 6.8k
R1101 06-11077B15 47k
R1102 06-11077A86 3.3k
R1103 06-11077B11 33k
R1104 06-11077A91 5.1k
R1105 06-11077823 100k
R1106 06-11077A58 220
R1107 06-11077A78 1.5k
R1108 06-11077815 47
R1109 06-11077B31 220k
R1110 06-11077A86 3.3k
R1111 06-11077A58 220
R1112 06-11077A98 10k
R1113 06-11077A58 220
R1114 06-11077A86 3.3k
R1115 06-11077A98 10k
R1116 06-11077A94 6.8k
R1117,1118 0611077827 150k
R1119 06-11077801 12k
R1120 06-11077A98 10k
R1121 06-11077A70 680
R1122 06-11077B31 220k
R1123 06-11077845 820k
R1124 06-11077A78 1.5k
R1125 06-11077A84 2.7k
R1126 0611077803 15k
R1127 06-11077A94 6.8k
R1128 06-11077A74 1k
R1129 06-11077B11 33k
R1130 06-11077B19 68k
R1132 18-84944C03 variable, 10k, +20%, .10W
R1134 06-11077B15 47k
R1135 06-11077B23 100k
R1136 06-11077A98 10k . L i
R11g7 06-11077803 15 Schematic, Circuit Board Diagram, and
R1139 0611077809 27k Parts List for HLN5342B/C Audio Squelch Board
R1140 06-11077A98 10k
integrated circuit (see note)
U501,502 51-80065C03 audio PA (Sheet 2 of 2)
ut101 51-80067C04 quad op—amp 3/31/90
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(Sheet 1 of 2)
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parts list

HLD4335A M400 Exciter and Power Control MXW-5173-B
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
capacitor, fixed, uF, +10%, 50V (unless otherwise stated)
C901-903 21-13741N45 0.01
C1600,1601 21-13741N45 0.01
C1602 23-13749M35 2.2, 35V, tantalum
C1603 21-13741N45 0.01
C1604 21-13740B29 15 pF, +5%
C1606 21-13741N45 0.01
C1702,1703 21-13741N45 0.01
C1704 23-13749M35 2.2, 35V, tantalum
C1705 21-13740B22 7.5 pF, +.25 pF
C1706 21-13741N45 0.01
C1707 21-13740B39 39 pF, +5%
C1708-1710 21-13741N45 0.01
C1711 21-13740B23 8.2 pF, +.25 pF
C1712 21-13740B35 27 pF, +5%
C1713 21-13741N45 0.01
C1714 21-13740B49 100 pF, +5%
diode (see note)
CR901 48-11034A01 silicon
connector receptacle
J11 09-80001F01 female, 1-contact
J12 28-80164N01 5-pin
J13 28-80071H06 6—contact, keyed
J14 29-80014A01 female
SOLDER 31— J15 28-84324M01 male, 2—pin
SIDE GPW-5311-0 126 26-84318M06 male, 2-pin
COMPONENT :51DE GPW-5312-0 coil, RF
OVERILAY =m GXW-5282WO0I-A L1601 24-11030D06 86.6 nH
L1701 24-11030B09 339 nH
L1702 24-80293D02 ferrite bead
L1703 24-80002E01 1200 nH
COM PONENT SI DE L1705 24-80293D02 ferrite bead
L1706 24-82723H11 200 nH
L1707 24-11030B05 18.6 nH
L1708 24-80293D02 ferrite bead
transistor (see note)
Q901,902 48-11043C07 NPN
Q1601 48-11043C49 NPN
Q1701 48-00869591 NPN
Q1702 48-00869859 NPN
resistor, fixed, ohm, +5%, 1/8 watt (unless otherwise stated)
R900 06-11077A01 jumper
R302 06-11077A34 22
R903 06-11077A01 jumper
R905 06-11077B15 47k
R906 06-11077A92 5.6k
R907 06-11077A68 560
R908 06-11077A80 1.8k
R909 06-11077A30 4.7k
R910 06-11077A86 3.3k
R911 18-80205N02 20, 10%, 1/2W, potentiometer
R916 06-11077A01 0~ohm jumper
R1600 06-11077A50 100
R1601,1602 06-11077A68 560
R1603,1604 06-11077A54 150
R1606,1607 06-11077A26 10
R1608 06-11077A43 51
R1609 06-11077A54 150
R1701 06-11077A74 1k
R1702 06-11077A64 390
R1703 06-11077A50 100
R1704 06-11077A46 68
R1705 06-11077A28 12
R1706 06-11077A68 560
R1707 06-11077A28 12
SOLDER $:iDE GPW-5311-0 R1708 06-11077A50 100
R1709 06-11077A68 560
COMPONENT $:1DE GPW-5312-0
mechanical parts
OVERI_AY mm GXW-5282W02-A i
14-80001C01 insulator, transistor (2 used)
26-80003M02 shield, high IF (3 used)

26-80006M01 shield, second VCO
SOLDER SIDE

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

Schematic, Circuit Board Diagram, and Parts List for
HLD4335A for VHF Exciter/Power Control Board

(Sheet 2 of 2)
8/31/89
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Schematic, Circuit Board Diagram, and
Parts Lists for VHF Power Amplifier

(Sheet 1 of 2)
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parts list

HLD43378 PA Board 100W Range 2 MXW--5216-C

REFERENCE MOTOROLA

SYMBOL PART NO. DESCRIPTION

capacitor, fixed, pF, +5%, 500V (unless otherwise stated)

C801.802 — (jumper used)

803 21-83406D77 30

C804 21-84493B59% 39

(805,806 21-83406D77 30

807,808 21-84493B65 100

C809 21--84493B66 150

C810 21-83596E10 226. +20%

C811-814 21-84493B84 G1

c816 08-82096.J18 0.1 uF. 210%. 250V

c817 21-83596E10 220, +20%

csaig 08-82096J08 0.022. +10%. 250V

C819-822 21-82610C13 20, 200V

823,824 21-84493B5¢ 47,100V

825,826 21-80069801 310. 350V

827,828 21-82372C10 0.05 uF, +20%. 25V

C830-837 21-80169A53 51. 200V

838 21-84395B04 12G. 250V

840 21-83596E10 220. £20%

Cc842 21-84395B48 66, 250V

843 21-84395841 16, 350V

845 21-84395B46 150. 250V

847 21-84395B35 240. +10%, 350V

€848 21-84395B51 16, 250V

C849 21-84395B28 32, 350V

850,851 21-84395B36 40. 350V

852 21-84395B3¢8 30, 350V

853 21-84395B30 14, 250V

CB56.857 21-83596E 10 220, +20%

€858 23-84538G04 15 uF, +20%, 20V. tantaium

858 08-82096J20 0.22 UF, +10%. 250V

864 — {jumper used)

866.867 21-84395B39 30. 350V

€868 21-83596E21 G.01 uF, +80-20, 200V

C87¢ 21-83596E1¢ 220, +20%

882 08-11051A08 0.016 uF. 63V

€899 08-11051A07 001 uF, 83V

dicde (see note)

CR801 o isee RB28)

CR803.804 45-82466H13 silicon

coil, RF

1801 24--83884GG1 56 uH

L802 24-82723H27 12 uH

£803 24-B0036A0Z territe bead. 172 urn

1804 24-B0277A10 airwound, 12.5 turns

£805 07-80062B02 bracket

LBO8 24-80036A01 ferrite bead. 1/2 turn

1807 24-80036A02 ferrite bead. 12 turn

1808 24-80277A14 airwound. 15 turns

1.809,810 24-825490148 22uH

L81t 24-80277A13 airwound. 7.5 turns

L812 07-80062B04 bracket

L813 24-80277A17 airwound, 1.5 turns

L814 24-80277A18 airwound

L815-818 24-80277A11 airwound, 6.5 turns

L820 24-82723H41 0.14 uH

1821 24-80036A02 1/2 turn

transistor (see note)

Q801 48--00869860 NPN

Q802 48-00869583 NPN

Q803.804 48-84411L04 NPN

Q805 48-11043C06 PNP

thermistor

RT801 06-83600K09 100k

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

A801 17-80165C02 shunt

R84 06~-11008D23 G~ohm jumper

R806 06--11008C15 38

A807 06-11045A41 470, 172W

R808,809 06-11009CH5 2z

R810 06-11045A41 470 12W

A8 06-11045AG1 10, 12

Rg12 06-11086C27 47 2W

R813 17-82036G07 15 +10%, 2W

RA814 06-11045B26 47 12W

RB15.816 06-11045A03 12, 12W

R817.818 17-82036G 11 33, +10%. 2W

R822 17-82291B24 0.1 3W

R823 06-11009C42 510

R824 06-11009C91 56k

R825 06--11009C37 330

R826 18-80087E08 potentiometer, 10k

R827 06-11045B26 47 12W

R828 06-11009D023 O—ohm jumper {in place of CR801)

R830 06-11009C97 100k

R831 06-11045A29 150, 172W

non-referenced parts

29-80014A01 clip. coax
26—-80052B01 shield, filter

8/31/88
note: For best performance, order diodes, transistors, and integrated circuit devices by
Motorola part number.

TO
ANTENNA ¢——
SWITCH

TRANSISTOR
BASE DLTAILS

]
Q803
Q804

A
>

BLA®I)NC
Q801
Q802
EBC
(000
\‘—»

Q805

parts list

HLN4O46A Fe?ﬁl‘:\‘ry Plate MXW-4502--A
QErERCNCE  MOTOFOLA  pescmprion
capacitor, fixed, pF, 500V (uniess otherwise stated)
£8ag1-887 21-82812HC3 1000, +100-0%
non-referenced parts
T T 64-80005A01 plate, feed thru I
8:31.89

SHOWN FROM COMPONENT SIDE

o

TEMP SENSE AtViA | A= VIA |

Hi Via C882 l C 884 l c88s A
CURRENT SENSE TEMP SENSE DRIVE LIMIT 8- ViA
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80~  GEW-311i-4
Ot GEW-5104-8

COMBPONENT 5
SCOLDER S

55

Schematic. Circuit Board Diagram, and
Parts Lists for VHF Power Amplifier

(Sheet 2 of 2)
8/31/89
45



RANGE 2 LOW BAND POWER AMPLIFIER SCHEMATIC
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1 MILLIVOLTMETER AND 100:| DIVIDER ON THE PROBE.
v |CB36* POWER OUT = 120 WATTS
J; A+ = 12.4 VOLTS
(SEE NOTE 3)
FREQUENCY | VI v2 V3 V4 V5 V6 V7
{MHZ) INPUT | Q80I Q80! | T80l { Q802,Q803|Q802,Q0803 T802
B-E C-E PRIM. B-E C-E SEC.
36.0 6.5 1.5 7.8 7.4 1.2-2.0 13.5 150
39.0 5.4 1.3 8.9 9.0 1.2-2.0 12.6 155
42.0 5.6 1.3 9.4 9.2 1.2-2.0 14.3 180

Schematic, Circuit Board Diagram, and
Parts Lists for Low Band Power Amplifier
Range 2, 36—42 MHz

(Sheet 1 of 2)
3/31/90
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parts lists

HLB4118A m400 PA Board, 110W Range 2 MXW-6905-O

REFERENCE MOTOROLA

SYMBOL PART NO. DESCRIPTION

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

€803 08-11051A17 0.47 uF, 63V

C804 08-11051AC2 0.0015 uF, 63V

c807 21-84494B06 120, 500V

808 21-84494B18 390, 500V

€809 08-11051A08 0.015 uF, 63V

Cc81t 21-84494B16 330, 500V

c812 21-84395B14 400, 250V

C813 21-84494B18 390, 500V

Cc814 21-84857K06 565, 500V, +3%

815,816 08-11051A08 0.015 uF, 63V

CB17 21-84395B14 400, 250V

csi18 21-80067A40 20

C819--822 21-84494B01 51

Cc824 08-11051A08 0.015 uF, 63V

Cc82e 21-84395B44 48, 250V

c827 21-84395B19 43, 250V

c828 21-84395B07 60, 250V

829,830 21-84395B06 150, 250V

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

832,833 21-84395B06 150, 250V

C834 21-84395B22 66, 250V

C840 08-11051A17 0.47 uF, 63V

C841 23-B4669A05 50 uF, ~10+150, 25V, electrolytic

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

C856-857 2111015819 3300, +10 pF, 100V

C858 23-11054H04 4.7 uF, +10%, 25V, tantalum

diode (see note)

CR803,804 48-82466H13 rectifier, silicon

coll, RF

1801 24-11030003 32 nH

L802 24-80036A02 1/2 turn

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

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

1805 24-11030003 32 nH

L806 24--83977B01 choke

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

1.808,808 24-83977801 choke

1810 24-11030E01 tixed RF

L811 24-80071P13 897 nH

1812 24-80135J06 7-1/2 turns. airwound

L813 24-80110B13 7-1/2 wrns

L814 24-80110B02 7-1/2 turns

L815 24-80110B03 8-1/2 wrns

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

1818 2480110803 8-1/2 turns

L819 24-80110B02 7-1/2 turns

1820 24-11047A12 .82 uH

transistor (see notej

Q800 48-11043C06 PNP

thermistor

RT801 06-83600K09 100k

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

R801 06—11009A53 2.7k

R803 06-11086C19 22, 2W

R805 06-11086A09 6.8 1W

R806 06-11086C29 56, 2W

R807 06-11086A06 33, W

R808 17-82036G27 18, 2W

R809 06--11086A06 33 1W

R810 17-82036G27 18, 2W

R812 06-11045824 2.7, 12W

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

R816 06-11086C 19 22, 2W

R817.818 06-11086C43 220, 2W

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

RB22 17-82291824 0.1, 3W

R823 06~11009A42 510

R824 06-11008A81 56k

R825 06-11009A37 330

RB26 18-80087E08 potentiometer, 10k, +20%, 1/2W

R827 06-11009A25

transformer

T801 2480099801 fixed RF

7802 25-80226.J03 high power
mechanicai parts

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

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

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

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

HLN5443A Feedthru Plate Assembly MXW-6381-A
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION

capacitor, fixed, pF, +5%, 500V (unless otherwise stated)

881-887 21-B4547A07 047 uF, +20%, 100V
connector
28-80155K01 male header
coil, RF
1881887 76-84069B04 ferrite bead

3/31/90

HLN5443A FEEDTHRU PLATE

peEEe s
SOLDER SIDE VIEW

SOLDER SIDE

GPW-7744-0
COMPONENT SIDE

OVERLAY L] GPW-7745-0O

RANGE 2 LOW BAND POWER AMPLIFIER CIRCUIT BOARD

SOLDER SIDE
GPW-6908-0
COMPONENT SIDE

OVERLAY HEE  GXW-6307-0

Schematic. Circuit Board Diagram, and
Parts Lists for Low Band Power Ampilifier
Range 2, 36—42 MHz

(Sheet 2 of 2)
3/31/90
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RANGE 3 LOW BAND POWER AMPLIFIER SCHEMATIC

HLN5443A
FEEDTHROUGH
PI3 - Y _PcB _ __
r L882 L
5| TEMP_SENSE-HI . 9 i .
1 ces2 1 caaa NOTES :
I .047uF I 220 . ASTERISK "x" DENOTES UNUSED PARTS.
| I VERIFY WITH PARTS LIST.
. Lesl L820 2. ALL RESISTANCE IS IN OHMS ,
3| cuRRENT-sENSE-LO | . O | : oo 93 ALL CAPACITANCE IN PICO-FARADS
| 1 cosi | L caas B2 1 47uF UNLESS OTHERWISE NOTED.
.047uF 220 ,TRTBOI 3. VI-V7 TYPICAL RMS VOLTAGES MEASURED WITH RF
| | ook MILLIVOLTMETER AND 100:1 DIVIDER ON THE PROBE.
7L TEMP-SENSE-LO | , Laos l Reol AT 25 DEG.C POWER OUT = 120 WATTS
ST | Leoss = | ceas 27K A+ = 12.4 VOLTS
L047TuF T220
: N : " (SEE NOTE 3)
A+ . ¢ L8g4 X R8I3 FREQUENCY [ VI v2 V3 va V5 Ve V7
! Vio | -L 14 T Ji’ ' ! M- (MHZ) INPUT | Q80I Q80l T80I [ Q802,0803| Q802,Q803 T802
I cesd I & g846 88 1 cason brcaay O B-E C-E | PRIM.| B-E C-E SEC.
. ul L : S0wfF
I | 3538 Lsz? R822 i ! 42 7.0 1.2 55 | 1.0 1.5 14.5 125
77 Si100 So.l 46 5.0 1.2 7.2 i1.0 1.5 13 145
| | cope | osps ;o2 3" 50 5.1 1.0 8.2 | 135 1.6 16 140
| | 3300 3300
Q800 CR803 | R823 c803
| Less I M3643 @ ¢ g/‘\gr s
4| DRIVE-LIMIT i , A | . CR804 4TF
| i ¢ |
BLU | lceas | J_cs47 DRIVE c824 RB8I6
.047uF /1220 ces7 :aza LIMIT e
LAY
A- 3300 3 oI5 22 | e e e —_——— e ——— = =
: 4 Le8s : 10K _ c825% [ T
/2
’ /e ! > R8I0 cele Z HARMONIC FILTER
| Teoae | Lo ] S fJueoe 27 N — | |
| -047uF | J Q802" L8l4 L8IS L8l6 L8l7  Lslg  Lsi9 MP802 TO ANTENNA
Les? 804 /v5 / Moz Relg | I SWITCH
2| B= | . P | ) .00ISuF 100K | lcse2s jce3o {ce3l [ce3z2 |c833 | C834 |
YEL | J_ 3/ | .]. ° §L803 RBO9 ”l.eoa T100 Ti00 Tuo TI100 T100 T43
I Carar | 520 Reos csoe 0 V2T Leor  c82  /va /T80 53 I I
T2 Y it 1 0 ce2s
| | /l ¢8I0 cszu“O csi3 ” A8 Thoo I g '
1 L L Ts565
| | RF FROM MPBO! ATV c807  Lgos Teoo 345 Tz00 30 oo cazo L - - J
L _ LLA 1o 8.6 Reos cals  T270 Tr270 g
L8O% 500 Ve I8 ol5uF
J7 VALY, % 0803
MItO 6338
v %’RGO‘I 3”&.&09 A\ GXW-6338-A
3.3

- C836x*
i%l
l

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

PW-6337-A

(Sheet 1 of 2)

3/31/90
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parts lists

HLB4115A m400 110W PA Range 3 MXW-6339-A HLB4077A Power Transisotr Kit MXW-6382--0
REFERENCE MOTOROCLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed, pF, +5%, 500V {uniess otherwise stated) transistor (see note]
<803 08-11051A17 0.47 uF. 63V Q801 48 -00869583 power. NPN
c804 08-11051A02 0.0015 uf. 83V Q802,803 48--84411L02 power. NPN
€807 21-84494B53 190 371789
€808 21-84494B15 300 note: For best performance, order diodes. transistors. and integrated circuit devices by
€809 08-11051A08 0.015 uF. 63V Motorola part number
810 21--84494B11 200 -
c811 21-00868823 345 +3%
c812 2184395835 240, +10%. 350V
c813 21-84494B11 200
ce14 21-84857K06 565. +3%
815816 08~11051A08 0.015 uF. 63V
CB17 21-84494804 100
818 21-80067A35 15
©819.820 21-84494B14 270
€823 08-11051A17 0.47 uF, 83V
€824 08-11051A08 0.015 uF. 63V
826.827 21-84395803 80, 250V
828830 21-84395B02 100, 250V
C831 21-84395B20 110, 250V
832.833 21-84395802 100. 250V
834 2184395819 43. 250V
841 23-84669A05 50 uF -10 +150%. 25V electrolytic
C843-849 21-11015805 220, +10 pF. 100V TO ANTENNA
©855-857 21-11015819 3300, +10 pF. 100V SWITCH
€858 23-11054H04 4.7 uF. 10%, 25V. tanta:um
dicde (see note)
CR803.804 48-82466H13 rectifier, silicon
coil, RF
1802 24-80036A02 172 turn
1803 24-84235B04 4~1.2 turns. airwound
1804 24-11030B15 10-1/2 turns, white
1805 24-11030B0S 2-1/2 turns. green
1.806 2483977801 choke
L807 24-80277A17 1--1/2 turns, airwound HLNS443A Feedthru Plate Assembly MXW-6381-A
1.808,809 2483977801 choke REFERENCE - MOTOROLA
1810 24-11030B15 10~1/2 turns, white
Lan 24-80071P13 897 nH SYMBOL PART NO. PESCRIPTION
tg:g gtgg:fgg?g ;Mllg :::zz aiwound capacitor, fixed, pF, +45%, SOOV_ (unless otherwise stated)
L84 24-801108B06 7-1/2 turns C881-887 21--84547A07 047 uF. +20%, 100V
L815 24-80110B07 8-1/2 turns connector
1.816.817 24-80110B08 9-142 turns 28-80155K01 male header
L818 24-80110B07 --1/2 turns coil. RF
L Pt L o2 s 1881887 76-84069B04 ferrite bead
transistor (see note) 3/31/90
(800 48-11043C06 PNP
thermistor
RT801 06-83600K09 100k
resistor, fixed, ohm, £5%, 1:4 watt (unless otherwise stated)
R801 06-11009A59 2.7k
R803 06—-11086A03 1. 1W
R805 06--11045A01 10, 172
R806 0611086029 56 2W HLN5443A FEEDTHRU PLATE
R807 06-11086A06 33 1W
R808 17--82036G27 18, 2W
R809 06-11086A06 33.1W
R810 17-82036G27 18, 2W
R812 06~-11045B24 27, 12W
R813 17-80165C02 shunt, 0.01. +10%. 12W/
R815 06-11086C23 33. 2w
Rg16 06-11086C19 22, 2W
RB817.818 06-11086C43 220, 2W
R819 06-11045A97 100k, 172W
R822 17-82291824 0.1, 3w
R823 06-11009A42 510
R824 06-11009A31 56k
R825 06--11009A37 330
R826 18--80087E08 potentiometer. 10k, +20%. 1/2W
Raz7 06-11009A25 100
transformer
7801 2480099801 fixed RF SOLDER SIDE VIEW
T802 25-80228.02 high power
non referenced parts
26--80206A02 stueld. harmonic filter SOLDER SIDE
15--80205A02 cover. harmonic fiiter sield GPW-7744-0
29--80014A01 chip. coax COMPONENT SIDE

6/30/89
note: For best performance. order diodes. transistors, and integrated curcuit  devices by
Motorola part number

OVERLAY L} GPW-7745-0

-«

RANGE 3 LOW BAND POWER AMPLIFIER

RF FROM

COMPONENT SIDE VIEW

SOLDER SIDE

COMPONENT SIDE

OVERLAY

GPW-6§340-0

GPW-6341-0

GXW-6342-A

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

(Sheet 2 of 2)
3/30/90
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parts list

HLE4444B Exciter/Power Control Board MXW-5233-B
REFERENCE MOTOROLA

SYMBOL PART NO. DESCRIPTION
capacitor, fixed, uF £10% 50V (uniess otherwise stated)
C900-903 21-11032A21 .01

C904 08-11051A13 0.1 uF
C905-907 21-11032A09 0.001 uF

C1600 21-11031A39 100 pF +5%
C1601 21-11032A21 .01

C1602 23-11054M01 2.2, 35V tantalum
C1603 21-11032A21 .01

C1604 21-11031A11 68pF15 pF
C1606 21-11032A21

C1800 21-11031A10 56pF +.5 pF
C1801-1804 21-11032A21

C1805 21-11031A38 100 pF, +5%
C1806 21-11032A21 .01

diode (see note)

CR900,901 48-11034A01 silicon

VR901 48-82256C25 zener, 12V
connector receptacle

J11U 09-80001F01 female, 1-contact
J12 28-80164N01 5—pin

J13 28-80071H06 male, 7-pin

J14 28-80014A01 female

J15 28-84324M01 male, 2~contact
J2é 28-84318M06 male, 2—pin

coll, rf

L1601 24-11030B10 55.7 nH (5.5 turns)
L1800 24-11030E04 1/2 turn, yellow
L1801 24-80002E02 .29 uH

L1802 24-80293D02 ferrite bead
transistor (see note)

Q901,902,904,905 48-11043C07 silicon

Q903 48-00869619 PNP silicon

Q999 48-84413L10 NPN silicon
Q1601 48-11043C49 silicon

Q1800 48-82233P39 NPN

Q1801,1802 48-11043C08 silicon

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

R901 06—-11077A01 0 ohm jumper
R902 06-11077A36 27

R904,905 06-11077B15 47k

RI06 06-11077A74 1k

R907 06-11077A64 390

R908 06-11077A74 1k

R909 06-11077A94 6.8k

R910 06-11077A78 1.5k

R911 18-80205N02 20, +10%, 1/2W, potentiometer
R913 06-11045A35 270 ohm 1/2W
R914,915 06-11077A74 1000 ohm chip
R1600 06-11077A34 22
R1601,1602 06-11077A74 1k

R1603 06-11077A58 220

R1604 06-11077A50 100

R1605 06-11077A46 68

R1607 06-11077A40 39

R1608 06-11077A62 330

R1609 06-11077A58 220

R1801 06-11077A01 0 ohm jumper
R1802 06-11077A72 820

R1803 06-11077A94 6.8k

R1804 06-11077A82 2.2k

R1805 06-11077A28 12

5/15/89
note: For best performance, order diodes, transistors, and intergrate circuit devices by
Motorola part number.

Schematic, Circuit Board Diagram, and Parts List
for UHF Exciter/Power Control Board

(Sheet 1 of 2)
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9.6T cl806
6 1
Li802 =
Cl?(OI Qb
0.0l
Q1801
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AT FEEDTHRU PLATE
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EXCITER/POWER CONTROL BOARD EXCITER/POWER CONTROL BOARD
EARLY VERSION LATER VERSION

TO CONTROL
VOLTAGE

SOLDER SIDE GPW-5174-0 SOLDER SIDE i GPW-531-0
COMPONENT SIDE GPW-5175-0 COMPONENT SIDE GPW-5312-0
OVERLAY == GXW-5176WOCI-A OVERLAY m=m GXW-56/12W0I-0
COMPONENT SIDE COMPONENT SIDE

SOLDER SIDE GPW-5174-0 SOLDER SIDE GPW-5311-0
COMPONENT SIDE GPW~-5175-0 COMPONENT SIDE GPW-5312-0
OVERLAY =m GXW-5!76W02-A

OVERLAY =m GXW-56i2w02-0

SOLDER SIDE SOLDER SIDE

Schematic, Circuit Board Diagram, and Parts List
for UHF Exciter/Power Control Board

(Sheet 2 of 2)
5/15/89
51



NOTE:

TO ANTENNA SWITCHe— 33—
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RF GND PLANE

T ]
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mmmmmmmmmmmmmmmmmmmmmmmmmmmm NOTE:
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HLE4449A POWER DISTRIBUTION BOARD

ERARIY o
SHOWN FROM COMPONENT SIDE

COMPONENT SIOE . 8D ~ GCW-6236- A
SOLDER SIDE BD- GCW -5238-A
~0L - 6CW-5239-A

* COMPONENT TABLE AtOAT QRN Shemt MG OO iaee
LOW HIGH Low

ITEM EARLY VERSION LATER VERSION

CR801 0—ohm Resistor 0-ohm Resitor

CR802 0—ohm Resistor NOT USED

CR803 0—ohm Resistor 0-ohm Resistor

CR804 NOT USED 0—ohm Resistor

R807 0~ohm Resistor Jumper Wire

parts list

HLE4449A Power Distribution Board MXW-5240-A
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
diode
CR801 06—-11009D23 0—ohm jumper resistor
CR802 06—-11009D23 0—ohm jumper resistor (earlier version)
CR803 06-11009D23 0—ohm jumper resistor
CR804 06-11009D23 0—ohm jumper resistor (later version)
connector, plug
P801-807 09-80155A02 male, 1 contact
thermistor
RT801 06-83600K09 100k
resistor, fixed, ohm, +5%, 1/4 watt (unless otherwise stated)
R801 17-82155M01 shunt, .012 chms
R804 06-11009D23 0—ohm jumper resistor (earfier version)
R804 06-11009C49 1k (later version)
R806 06-11009C15 39
R812 06-11009C57 2.2k
R813 18-80268B01 potentiometer, 2.5k
R814 06-11009C25 100
5/15/89

HLE4449B POWER DISTRIBUTION BOARD

SOLDER SIDE

parts list

HLE44498 Power Distribution Board MXW-7297-O
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
diode
CR801 06-11009823 0—ohm jumper resistor
CR803,804 06-11009823 0-—ohm jumper resistor
connector, plug
P801-807 09-80155A02 male, 1 contact
thermistor
RT801 06-83600K09 100k
resistor, fixed, ohm, +5%, 1/4 watt (unless otherwise stated)
R801 17-82155M01 shunt, .012 ohms
R804 06-11009A49 1k
R806 06-11009A15 39
R812 06—-11009A57 2.2k
R813 18-80268B01 2.5k, potentiometer
R814 06-11009A25 100
non-referenced parts
54-80072G01 circuit board label
84-80182P01 circuit board

1/12/90
note: For best performance, order diodes, transistors, and integrated circuit devices by
Motorola part number.

HLE4450A COMBINER

GPW-7295-0
COMPONENT SIDE i
R - 7906 A+ A- CURRENT RF DRIVE TEMP  TEMP  CONTROL
OVERLAY GPW-7296-0 SENSE  SENSE SENSE SENSE VOLTAGE
ow HIGH  LOW
FROM FINAL AMPLIFIER
|
Q807 Q806 Q8os |
¥ T 1 4
L3 [
AMY - AN b4 N\
R808 R807
«w
1814 . 1812 3

®

1C855
E814 E812
[+ & 1813 A ’

-

C856

E813
- FLAT STRAP WIRE V
BOARD  GPw-s24o-A 10-00801234 -é—no HARMONIC FILTER
OVERLAY == GPW-7292-0 5mm OR 3/16" LONG

parts list

HLE4450A Combiner MXW-5259-8
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
capacitor, fixed pF, +5%, 100v (unless otherwise stated)
C841-843 21-11078B42 100
C846 21-13740A55 100, 50V
C848 21-13740A55 100, 50V
855,856 23-82783B24 15 uF, + 10%, 25V, tantalum
coil, rf
L812-814 24-80090G01 airwound
resistor, fixed, Q +10%, 1 watt (unless otherwise stated)
R807-808 06-00126D63 5.6
non-referenced parts
E812-814 76-83960B01 ferrite bead (3-used)
84-80003C01 substrate

1/12/90
note: For best performance, order diodes, transistors, and intergrated circuit devices by
Motorola part number.

HLE4070A SPLITTER

parts list

¢ DRIVER OUT

HLE4189A LOW LEVEL AMPLIFIER

parts list

TO ’
PRE-DRIVEE‘—*—-—‘-@“

A o .
ST BD . GCW-5237-0
OL - GCW-0386-D

[cate]

— GPW-5244-A

:»j, E810° ¥ia10 FROM PRE-DRIVER HLE4070A Spilitter Substrate MXW-0392-C
: REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
L8t capacitor, fixind, pF, +5%, 100V (unless otherwise stated)
C827,828 21-11078B42 100
g s : coil, RF
SR c827 | 1809 6 , 1809811 24-80090G01 airwound
) resistor, fixed; ohm, +10%, 1 watt (uniess otherwise stated)
i R811 R810 R810,811 06-00126C01 10
e VWA *: e VWA ﬁ: mechanical parts
E809-811 76-83960B01 ferrite bead
84-80321A01 substrate
Q806 Q805 ] 1/31/90
I BOARD GPW-5235-A
TO FINAL AMPLIFIER OVERLAY == GPW-0603-A
TO FINAL -
AMPLIFIER 0825 parts list
(Q805,Q806, -
Q807) VIA e HLE4451A Preadriver MXW-5260-A
SPLITTER L
lcszs . ‘ , REFERENCE MOTOROLA DESCRIPTION
T Bt :::j e L805 SYMBOL PART NO.
: ey : s capacitor, fixtad, pF +5% 50V (unless otherwise stated)
: o 1815 . E808 i €823 21-13740A55 100
- . Leos C824 21-84547A13 AuF
e -— e ggzs 21-11078B42 100, 100V
: - S 26 21-05632D43 1.8, +.25 pF
__CR8o4 ; E805 R817 | ¢ FROMLOW coil, rf i b x2oP
: LEVEL AMP. ’
—Ppi-e 1805 24-80090G01 airwound
823 1808 24-80090G01 airwound
A Lerlind resistor, fixewi, {2 +5%, 1/4 watt (unless otherwise stated)
. . ' R817 06-11009C03 12
l - i l l non-referenced parts
E805 76-83960801 ferrite bead
Q804 A+ DRIVE Q803 GPW-5241-A E808 76-83960B01 ferrite bead
DRIVER SENSE PRE-DRIVER — GPW-7293-0 55-80065B01 strap drive limit
OUTPUT INPUT 84-80323A01 substrate
1/12/90
note: For besit performance, order diodes, transistors, and intergrated circuit devices by
Motorola part number.
OUTPUT
parts list parts list
HLE4447A Power Transistor, Driver, and Finals MXW-6695-A HLE44524, Predriver Transistor MXW-5253-B
REFERENCE MOTOROLA REFEREMCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed, pF, +5%, 250V (unless otherwise stated) capacitor. fixed, pF +5%, 250V (unless otherwise stated)
(03819—821 21-84366F04 c810 21-84366F07 35
822 21-84366F06 cs11 21-84366F04 30
transistor (see note) c812 21-11078B27 30, 100V
Q890 48-80225C02 transistos:
oalcalcs|cc|cpce mechanical parts Q803 " (soenete) 48-84411L36 NPN
Q803 | C810 | C811 | N.U. [ CB12 | N.U.
Q804 | Ca19 | c820 | ca21 | ce22 | N.U. 0780195802 lead frame (2 used) non-referenced parts
84-80139A01 ircui
m z:: m x g ccz; circuit board 07-80195801 lead fram (2-used)
1/12/90 84-80139A01 substrate

INPUT

BD :GCW-5251-0
OL~GCW-5252 -A

Motorola part number.

Q607 | C833 | C834 | C830 | CB40 {C853| note: For best performance, order diodes, transistors, and integrated circuit devices by

112/90
note: For best performance, order diodes, transistors, and intergrated circuit devices by
Motorola ihart number.

HLE4189A Low~Level Amplifier (Range 2) MXW-0390-E
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
capacitor, fixed, pF, +5%, 50V (unless otherwise stated)
€801 21-13741C17 0.1 uF, £+20%, 25V
C802 21-13740A55 100
C803 21-05632D37 240, 25V
C804 21-84547A05 0.01 uF, +20%
C805 21-11078B42 100, 100V
€806 21-13740A55 100, +20%
C807 21-13740A31 12, +10%
C808 21-05632D37 7.7, +.25 pF, 25V
C809 21-13740A55 100, +20%
coil, RF
1802 24-80092G60 airwound
L803,804 24-80090G02 airwound
transistor (see note)
Q801 48-00869657 NPN, type M9657
Q802 48-80225C09 NPN, type M25C09
resistor, fixed, ohm, +5%, 1/4 watt (unless otherwise stated)
R816 06-11009C27 120
R819 06-11009C55 1.8k
R821 06-11009C49 1k
R822 06-11009C21 68
mechanical parts
76~83960B01 ferrite bead (2 used)
84-80319A01 substrate
6/30/89

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

HLE4074A DRIVER INPUT

parts list

HLE4074A Driver Input MXW-5245-D
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
capacitor, fixed, pF, +20%, 50V (unless otherwise stated)
c816 21-84547A05 .01 uF
C818 21-13740A55 100
C850 23-82783B24 15 uF, +10%, 25V, tantalum
C860 23-82783B24 15 uF, +10%, 25V, tantalum
coil, RF
L.806,807 24-80090G01 airwound
resistor, fixed, ohm, +5%, 1/4 watt (unless otherwise stated)
R820 06-11009C18 51
non-referenced parts
E806,807 - 76-83960B01 ferrite bead
84-80322A01 substrate
1/31/90
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LOW BAND EXCITER BOARD SCHEMATIC

R9I6
AN
0
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_I_CISIZ* J_CISOG J_C|809 %RSIS* ZROI4* CURRENT~SENSE~HI
-OluF FRAT NN L1806 Lisoix 3 C904x % 3
1727 \Y i €909
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EXCITER/POWER CONTROL BOARD parts list

HLB4116A m400 Low Band Exciter/Power Control Board MXW—6333-A
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
capacitor, fixed, uF, +10%, 50V (unless otherwise stated)
C901-903 21-13741N45 0.01
€909,910 21-13741N21 1pF
C1601-1603 21-13741N45 0.01
C1604 21-13740B60 .300 pF
C1605 21-13741N45 0.01
C1702,1703 21-13741N45 0.01
C1704 23-11054M01 2.0, 35V, tantalum
C1707,1708 21-13740B45 68 pF
C1801,1802 21-13741N45 0.01
C1804 21-13740B47 82 pF
C1805 21-13740B36 30 pF
C1806,1807 21-13741N45 0.01
C1809 23-11054M01 2.2, 35V, tantalum
C1810 21-13740B36 30 pF
diode (see note)
CRg01 48-11034A01 silicon
connector receptacle
L PR e i 5 J1t 09-80001F01 jack, phono
Lo o , Y J12 28-80164N01 header, 5 pin
: . J13 28-80071HO1 circuit board, 7 contact
J15 28-84324MO1 2 contact
J26 28--84318M06 circuit board, 2 pin
coil, RF
£1601 24-83397012 1.2uH
1701 24-83397L12 1.2uH
L1702 24-11030B15 114 nH
SOLDEm siDE GPW-6334-0 L1802 24-83977802 choke, 2-1/2 turns
COMPONENIT SIDE  ©  GPW-6335-0 1.1803,1804 24-84411B04 140 nH
COMPONENT SIDE L1805 24-82835G32 640 nH
OWERLAY ®E  GXW-6336W0I-0 11806 24-80036A01 ferrite bead
connector plug
P1600 29-80014A01 clip, coax terminal
transistor (see note)
Q901,902 48-11043C07 NPN
Q1601 48-11043C16 NPN
Q1701 48-11043C49 NPN
Q1801 48-00869859 NPN
resistor, fixed, ohm, +5%, 1/8 watt (unless otherwise stated)
RS00 06-11077A01 jumper
R901 06-11077A40 39
R902 06-11077A36 27
R905 06-11077815 47k
R906 06-11077A74 1k
R907 06-11077A68 560
R908 06-11077A80 1.8k
R909 06-11077A90 4.7k
RS10 06-11077A88 3.9k
Ro11 18-80205N02 20, +10%, 1/2W, potentiometer
R916 06-11077A01 jumper
R1601 06-11077A43 51
R1602 06-11077A54 150
R1603 06-11077A74 1k
R1604 06-11077A68 560
R1605,1606 06-11077A54 150
R1607 06-11077A68 560
R1608 06-11077A54 150
R1701,1702 06-11077A68 560
R1703,1704 06-11077A54 150
R1705 06-11077A34 22
R1801 06-11077A54 150
R1802,1803 06-11077A64 380
mechanical parts
09-80265N01 coax (2 used)
14-80001C01 insulator, transistor
26-80006M01 shield, second VCO (4 used)
SOLDE!R SIDE GPW-6334-0 29-80146801 terminal
COMPONENTT SIDE © GPW-6335-0 6/30/89
note: For best performance, order diodes, transistors, and integrated circuit devices by
OWERLAY Wm  GXW-6336W02-0 Motorola part number.

SOLDER SIDE

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

(Sheet 2 of 2)
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RANGE 1 LOW BAND POWER AMPLIFIER SCHEMATIC

HLN5443A
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Range 1, 29.7-36 MHz

(Sheet 1 of 2)
3/31/90
56



parts list RANGE 1 LOW BAND POWER AMPLIFIER

HLB4117A m400 PA Board, 110W Range 1 MXW-6671-0 HLB4077A Power Transisotr Kit MXW--6382-0
REFERENCE MOTOROLA REFERENCE MOTOROLA RIPTION
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESC
capacitor, fixed, pF, +5% (unless otherwise stated) {ransistor (see note}
C803 08-11051A17 0.47 uF, 63V Q801 48-00869583 power, NPN
C804 08-11051A02 0.0015 uF, 63V Q802,803 48-84411L.02 power, NPN
€807 21-84494B07 150 371789
C808 21-84494820 510, 300V note: For best performance, order diodes, transistors, and integrated circuit devices by
808 08-11051A08 0.015 uF, 63V Motorala part number
€810 21-84494B15 300 '
c811 21-84494B18 390
cg12 21-84395B62 500, 250V
C813 21-84494B20 510, 300V
C814 21-84857K06 565, +3%
815,816 08-11051A08 0.015 uF, 63V
g7 21-84395B62 500, 250V
c818 21-80067A45 30 HLN5443A Feedthru Plate Assembly MXW-6381-A
819422 21-84494B31 75
C824 08-11051A08 0.015 uF, 63V ';5;53?;“05 l“,‘fg?ng““ DESCRIPTION
C826 21-84395B02 100, 250V .
gggg S:ﬂgggag Zg gggx capacitor, fixed, pF, +5%, 500V (uniess otherwise stated)
4 C881-887 21-84547A07 047 uF, +20%. 100V

829,830 21-84395B06 150, 250V U =07
C831 21-84395B826 160, +2% connector
€832,833 21-84395B06 150, 250V 28-80155K01 male header 70 ANTENNA
€834 21-84395B22 66, 250V coil, RF Switen
C840 08-11051A17 0.47 uF, 63V ) L881-887 76-84069804 ferrite bead
C841 23-B4668A05 50 uF, ~10+150, 25V, electrolytic
CB843-849 21-11015B05 220, +10 pF, 100V 3/31/9¢
C855-857 21-11015B19 3300, +10 pF, 100V
€858 23-11054H04 4.7 uF, +10%, 25V, tantalum
diode (see note)
CR803,804 48-82466H13 rectifier, silicon
coil, RF
L801 24~-11030006 86.6 nH
1802 24-80036A02 1/2 wrn
L803 24-84235B04 4-1/2 turns, airwound
1804 24-11030006 86.6 nH
1805 24-11030D03 32 nH
L806 24-83977B01 choke
L807 24-80277A17 1-1/2 turns, airwound
1.808.809 24-83977B01 choke
i.811 24-80071P13 897 nH
L1812 2480135406 7--1/2 turns, airwound
1813 24-80110B13 7-1/2 turns
L1814 24-80110802 7-1/2 turns
1815 24-80110803 8--1/2 turns
L816,817 24-80110B04 $-1/2 turns
1818 24-80110803 8-1/2 turns
L819 24-80110802 7-1/2 turns
U820 24-11047A12 82 uH HLN5443A FEEDTHRU PLATE
transistor {see note)
Q800 48-11043C06 PNP
thermistor
RTBO1 06-83600K09 100k
resistor, fixed, ohm, +5%, 1/4 watt (unless otherwise stated)
R801 06-11009A59 2.7k
R803 06-11086C19 22, 2W
RBO5 06-11086A09 6.8, 1W
R806 06-11086C29 56, 2W » .
REO7 06—11086A06 23 1W SOLDER SIDE GPW-6668-0
:ggg égfgggfgg ;Bé 21‘% COMPONENT SIDE GPW-6669-0
R810 17-82036G27 18, 2W o
R812 06-11045824 27, 12W COMPONENT SIDE VIEW OVERLAY M GXW-6670-0
R813 17-80165C02 shunt, 0.01, £+10%, 12W
R816 06-11086C19 22, 2W
R817.818 06-11086C43 220, 2W
RB819 06-11045A87 100k, 1/2W SOLDER SIDE VIEW
R822 17-82291B24 0.1, 3W
R823 06-11009A42 510
R824 06~11009A91 56k SOLDER SIDE
R825 06-11008A37 330 GPW-7744-0
RE26 18-80087E08 potentiometer, 10k, +20%, 1/2W COMPONENT SIDE
R827 06-11009A25 100
transformer OVERLAY  =mm GPW-7745-0
1801 24--80099B01 fixed RF
T802 25-80229403 high power

mechanical parts
MPBO1,802 29-80014A01 clip, coax (2 used)

8/1/88
note: For best performance, order diodes, transistors, and integrated circuit devices by
Motorola part number.
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Schematic, Circuit Board Diagram, Exploded View

and Parts Lists for Advanced Control Head
Microphone
(Sheet 1 of 1)

ADVANCED CONTROL HEAD MICROPHONE

58
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ADVANCED CONTROL HEAD MICROPHONE SCHEMATIC

parts list

HLN5389A Microphone Hardware MXW-5475-A
REFERENCE MOTOROLA

SYMBOL PART NO. DESCRIPTION

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 housing assembly)
11 03-80076E04 hi-lo metric screw, 3 used

14 35-80089D01 felt baffle

15 05-80148D01 mic cartridge grommet

16 39-10184A10 contact plug, 5 used

non referenced items

03-10943M09
54-84962K01
33-80016P01
04-80093E01
46-80287N01
46-80281G01

tapping screw (3 x 0.5 x 6)

safety tag

nameplate

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

GDW-2049-A

8/30/88



ADVANCED CONTROL HEAD parts list

Advanced Control Head Hardware MXW-5585-B
REFERENCE MOTOROLA DESCRIPTION

SYMBOL PART NO.

1 13-80087J04 escutcheon

2 38-80197P01 pushbutton, blank

2 38-80197P45 pushbutton, DIR

2 38-80197P66 pushbutton, ST

2 38-80197P02 pushbutton, MPL

2 38-80197P03 pushbutton, SCAN

2 38-80197P14 pushbutton, RCL

2 38-80197P18 pushbutton, SEL

2 38-80197P19 pushbutton, MON

2 38-80197P39 pushbutton, HOME

2 38-80197P10 pushbutton, H/L

3 38-80253K02 plug

4 61-80095403 lens, vacuum fluorescent

5 32-80057K02 gasket, lens

6 15-80088J04 housing, front

7 61-80097J01 lens, LED

8 38-80195P03 rocker buton, MODE

8A 38-80195P04 rocker button, VOL

9 38-80092J01 pushbutton, DIM

10 32-80180J02 gasket, housing

1 61-80185J02 light pipe, keypad

12 75-80098J01 k'esy ad

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

15 14-80240N01 insulator

16 — (not used)

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

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

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

29 32-80179J01 gasket, D-connector

30 38-80128J01 topper, ONJOFF switch

31 — D-connector (see Control Heads control board)
32 15-80089J02 housing, rear

33 32-80181J01 gasket, connector face

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

35 07-84323C01 bracket, strain relief

36 33-80178M03 nameplate

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

38 30-80184N02 radio cable

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

42 43-80127J01 spacer, trunnion

43 07-80263L01 bracket, trunnion

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

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

8/31/90

GXW-5630-A

Exploded Views and Parts Lists
for m400 Control Heads
(Sheet 2 of 3)

(PAGE 60 IS BLANK)
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OPTION BOARD

TO EXCITER AND
POWER CONTROL PCB

parts list

m400 VHF Radio Exploded View MXW-7672-O
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
1 — top cover assembly
2 55-84300B04 handle, nylon (2 used)
3 26-80070B01 shield, PA compartment
4 26-80019C01 heatsink, harmonic filter
5 — not used
6 03-10911A11 machine screw, 3 x 0.5 x 8 (4 used)
7 15-80053801 cover shield
8 14-80143A04 insulator, PA
9 — 100W PA circuit board assembly
10-11 — not used
12 29-80014A01 clip coax (HLD4337) (2 used)
13 26-80205C01 heatsink
14 02-00119913 nut 8-32 x 11/32 x 1/8 hex (2 used)
15 01-80750731 coax cable assembly
16 — pre—amp feedthru plate assembly
17 03-10908A26 machine screw, 3.5 x 0.6 x 6 (6 used)
18 02-00007005 nut 6-32 x 1/4 x 8/32 hex
19 26-80254A01 heatsink, LL AMP
20 26-80238N01 heatsink, TO5
21 04-80207C01 washer shoulder (2 used)
22 — bottom cover assembly
23 04-80149A01 washer, captivating (4 used)
24 03-10913A29 machine screw, 3.5 x 0.6 x 13 (4 used)
25 — mounting tray assembly
26 55-80002A01 handle
27 47-80176P01 pin, pivot (2 used)
28 03~10943R55 tapping screw 3 x 0.5 x 8 (2 used)
29 03-10943M16 tapping screw 3.5 x 0.6 x 10 (19 used)
30 64-80019A01 plate, backup
31 07-80113B01 bracket, latch
32 03-80001P01 screw, 3.5 x 0.6 x 6 (2 used)
33 32-80020C01 gasket, front cable connector
34 47-80027A01 pushbutton
35 41-80029A01 spring, latch
36 32-80295C01 gasket
37 07-80030A01 bracket, latch
38 33-80028N04 nameplate, radio
39 55-80370A01 lock
40 02—-80006A01 nut, spanner
41 04-00114522 lockwasher, 5/8"
42 32-80080A01 gasket, antenna connector
43 07-80016A02 bracket, lock slide
44 03-10936E14 tapping screw, B3.5 x 1.27 x 13
45 32-80000P01 gasekt, lock support
46 07-80015A02 support, lock slide
47 27-80003P01 chassis
48 26-80092P01 shield, RF
49 30-80231N01 cable, coaxial
50 03-10943M10 tapping screw, 3.5 x 0.6 x 8 (12 used)
51 02-10971A63 nut, hex
52 43-80013B01 stand off
53 32-80084A02 gasket, stud device
54-56 — not used
57 — RF circuit board
58 48-80153A01 diode, pellet
59 — not used
60 26-80191P01 heatsink (2 used)
61 23-80167C03 capacitor, electrolytic
62 42-10217A32 strap, cable harness (2 used)
63 — interconnect circuit board
64 — exciter/power control circuit board
65 30-80159N01 cable, power control
66 30-80234N01 cable, feedthru
67 32-80074A02 gasket, cable plug
68 — audio/squelch circuit board
69 03-10908A18 screw, 3 x 0.5 x 6 (2 used) (HLN5342)
70 26-80129P01 heatsink (HLN5342)
71 41-80022A01 lock, spring (2 used)
72 07-80126P01 bracket, relay
73 75-82200H01 pad
74-75 — not used
76 46-80151A01 stud, cover release
77 43-80150A01 sleeve, cover release
78 42-80013A01 clip, coaxial (2 used)
79 — logic circuit board .
80 —_ antenna relay assembly
81 26-80163N01 shield, solder side
82 15-80953701 cover, VCO shield
83. 15-80124M01 cover, logic shield
84-85 -— not used
86 42-84733F04 ring, compression
87 75-80202C01 pad, compression
88 54-80166K01 label
89 51-80065C03 IC audio (2 used) (HLN5342)
90 11-80924T01 adhesive pad
91 26-80923701 shield, RF to chassis
non-referenced items
30-10286A06 cable, 14 gage red
30-10286A04 cable, 14 gage black
42-10217A02 tie strap
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VHF RF Board Transistor D.C. Voltage Table

VOLTAGE VOLTAGE
Transistor
Ref. No. BASE EMITTER COLLECTOR GATE SOURCE DRAIN
Q1 .83 12 8.5 —_ — —
R7 ,gy RE 5 ey 130MV RMS
Qz 79 8.5 1.1 —_ —_ - Lisk 33K L ce2 (NOTE 7 TO RS9
s T 1cd0 W/OUT SIGNAL: 110mV RMS LBOr=~"""7  ¢g Y52
Q51 — —_ — (4] 1.8 9.6 c2o 19V (TYP) asv %8 . OMYy RMS | 2smvems | T SIGHAL: 135mY s [ e —)
o — Ls2 (NOTE 7) = 22 [aaeasmz RIES RIG4  RIE3
Q52 — —_ — 0 1.8 9.6 =o0zzu Q2 rofnozu= EReE 1 Tea T RS7 s cre FLS FLs2 £+ 2w 22k 22k
AT ANTENNA PORT J1 M9643 | I 100MY RMS (NOTE T) : | ocsz cs54 vov 2. e S 3 1+ s T =
Qs3 42 36 96 vt 1 s OEY R4 I S ey} ® 39 is = oS 455 Kz
: . . —_ — — : 1
27K ;. ! Py— 2‘5‘ Lo _e_.J 27 _L 330 S6v /mm/zw 1.9v| ov| . P
Q101 5.0 5.0 .1 (LOCKED) — — — iz -~ oom ams [Laamvowe | I ST L cer nores) R§ 2y A SV . 150My AMS
20Mv RMS R3 L NOTE 75 FIRST MIXER = aagisty (NOTE 7) (NOTE 7)
(NOTE 7) Sap—— - -4 ' ' = TANT
Q102 07 0 0 — — — 470 470 7MY RMS ' 1553 1 i5 16 7 18 20 |24 22 23 |24
L L4 083v ot L6 L7 (NOTE7) I H RS 0.20v TV 37V 37V 26V IV [,
Q103 48 4.1 9.6 — — — s bt ] 5 r==n cia T o cie 7T N | I F-1s9 Hol S50MY RMS 3 ) | L6 46
- . - 2, . c4 cs cs ! o o> 85v ; - i€ - P, - - HETIO) | ces | /(NoTET) v 1 [GuAD ToiY) TO LOGIC BOARD
Q104 C M T ¢ H—— )t ; 3 6 Q4 330 L o 24 | ! v a7 RS3 PR \ og7v 19 usi :§3K ' ' —
8.1 K — —_ — ' B —-- 724 L. 4 _———— 4 T 2t ' '
76 2-8v 390 g i5 27 5 T -] M82D44 haz 3.9k o L57 135mV RMS i 0.22u RECEIVER SYSTEM 2 _27sv ' ! (souRce) * !
Q105 L2 L3 crz |3 €55 7 VAETI L--1--J ssomy ams R56 [ 14 LC{?%
14 19 2-8v - - - rooee [t ] == . o S 3 (NOTET) 820K i 43v - et
| | . i ) CRY T U | j 42 cas 1 ce3 REF MOD y+
Q106 5.7 49 9.6 — —_ — A ci [ 1 ' Les ! ) decr ey ! v Lcu Lcis ci5 ci7 cis = <+ = seoiny s {hoTE ™ 42 c66 257 Z2dre) 4 nid Cidd 28y To:22 o '3
5y Pt N S L owmE e S A 15 =9 Y ES = = = Q54 (NOTE 7) M9839 = & 26v 5 3 3 m = 5 < = T TE ik 10U
Q107 2.1 14 9.6 — — — vl o] L ; i 7 * M98 39 . N L i kers crr | c7g caz = I
. B 8 - - B i P T T2 RED (u— 2ND I-F AMP = | uF Toz2au [ 0.22u €80 N R64 | o5y RE2 DETECTOR AUDIO =
B ST I-F AMP o TN N Roe 5 [wss To.22u 25, ok > 3
151 y y ] — — — r é «| |} 100K 4.2V (NO SIE) c79 2 0.22u 27K i
Q 55 5.2 95 RE AMP L T yaga SOMY FHS (NOTET) c76  [OVINOTET) ¥50K 00220 |pgp AR CBY \45»"//7445 2
ats2 87 95 67 — T st N s =10 rotes
96V [saueLch] 3.61/(NO SIGNAL) 24-25mV RMS
Q203 — — — —21(R) 7(R) 7.9 = Q53 SUELCH /(NOTET) FROM ®
96V 49-55v M9642 ui76B-4 P 4
Q204 1.9(R) 12(R) 85 — — —  FREQUENCY CONTROL
Ri52 O.1V(LOCKED) 3.0V(TYP) (UNLOCKED) | 7
33K LOCK DETECT
Q205 1.7(R) 1.1(R) 96 — — — REFERENCE OSCILLATOR o ! > ¢
cLock
50V 1 8
RIS3 | cie 96V
Q206 —_ — —_ ~-1.9(T) .95(T) 7.9 a7k RiS1 7R 1000 ciea Y 188 ov v < PATA 0
47K
‘ _ SYNTH LATCH ENABLE
Q207 1.8(T) 1.2(T) 8.5 _— — —_ cie3 v ‘_l;_) b— cio4 R105 (NOT USED)| 2
1S =01y Ris o00E =3 . <56y V€O MOD c2oi
v = CR4 3}
Q208 1.7(T) 1.2(T) 9.6 — — _ 047y W 95v =0 LR Q104 oot _L*c.os ! AC166 FCI67 = C168 3
R164 4 POLY T 820 M9643 riis T iou 100 100 100 oy
Q276 95 86 9.6 0% 3 Hiss i A3 ] = 4+ A
5 - - - - - e MDY T 10K d TSN | ci06 Q102 lriz 208 1 cior = = = l
Q277 9.6 8.5(T) 85 — A G 55 Qi54 uiol M9987] 3 3% Rite T OW s6viR)
. . . —_ — ; — alll ) Mosss + sNTHESIZER] 115 Lo 0.16v B L
Lo S5 Y samnz T E3? 7% cin owir
e RI20
Q278 9.6(R) 85 8.5 — — — 156 s2v 3004 AmS Lise | ociss o ? o —_— —
Q 15K 156 o G _L 33K oz2u = — —
— — — e CH
279 7.6(R) 8.5 8.5 G5 Ris7 7 | cieo 0105 (Sar ) ©o8 cios | oLy
V5K RiS8 T s i risg LOMW R276 R279 R280
iK = M9642 0y = ark = POLY R‘QZ‘ 10K 47K 10K &3
* CRISH ciss 3 3 g1V R1i3 1.9y 3 iRo‘ioz ciio 39K 86V R278 8.5v > 85V (SOURCE)
< (_x_ . Fv o—3 >0 FR @_ 0 e
R E) crise L cise 67v ix rita brite —) Q276 rears (SOLOER SIDE VIEWS)
b 0 22u 320 680 o= Taru
POLY POLY =
CR:i54 52v (£\Qi52 2 |8 = = 9.6V >t MpBaz = Q279 3 0s6 BEC £EBC
; o M96a3 cav] leaov RX VCO N Qa2r7 M9643
Tcis, cris3 CHARGE PUMPS T c277 M9643 w
RIS 1000 » 1200MY RMS = =47, , TX 8 5v 47K YRX 85V 26V
e o c2“o7 L2105 R208 L207 VirR) (SOURCE} L Cooa 1 2 M9839 M3658 M9642
} - R ovir) N rz M9643
X N , L i5 2 56 l 12 R4z Teow S 1000 = M3987
\Y v 4 Ciis A €206 T2 822 @204 ZTow k208 ! !
~ = = " e -
REF MOL cus £ . o1 i ?V,;,ZJ cors = cora v M9G5S : ! : 11200 R2ts 4500MY RIS (R L2 012
1
FROM Ri64 PO 4 » FEEDBACK BUFFER — 3 880MV RMS (R) ) oV 7), G} H ' M290 _____
TEMPERATURE SENSOR _— ET] A ! s6v Th  (FPcreos 8w 33 covim Loy Lo & Coolod cono [ M9ES8 PN ML -7
PRESCALER Y (R)22my AMS ) A ca08 P ovir) BO9 4 /2T 22 Vi) 1 : : ! R) o o o
RITT gy = 4200 “ Lio (T)45mV AMS Lsos—t cre02 208 12 =gie  f8%0 cais BRN o ) e TEP Lo J 1000 68 T 2 3
9 6V p— ’ ' c210 - —~ = Bi2 74/2T R2i8 R220
CRI76 aire 237k lgizg 33V ps rh‘”;\ RET) I A 4.5 Q203 Tiooo |raio R2i4 1000 [ Lesomy ams (r) ca2t ov(r) YEL 100 100
{ fo = v =
o EaR v Be 43/0»( cne :]__;iooo Ri24 D crzos Yom M:9839 o 70 Q107 -5 €4 R247 ::CC‘Z'ZU? L L o o
©re | osa | 5N = 122 T‘OOO cH7 Lioz Q107 2 FROM c224 @ Ts2 %LZOG i = "o reie |7 NC B E 55,156,157
=Y 3k = . . ’ B
b * 7 29y RiBI Ls7 , o w05 1 <$\M9658;,, R2o7 creos 0 7viR) ' 600 16801 (R)230mV AMS RX BUFFERS oMY USRI § 820 AR o L59
= 1000 UITeA £ / 1000 avar _Lcue A 1 FROM C248 56 T . R244 L = CR202 — CR205 M82044
s 100K 90 10 120 My ~MS BRN T 15 Ri25 cizt 2-78v c2o5 = ovrr Reoe 1ox CR207 CR209 - CR2:3
RITY RI8O " = 414 820 I {5 — 1% feact NOTES:
054y R! B oisy = = = =
R e f123 ;:%2000 = = X85V 1. UNLESS OTHERWISE INDICATED, RESISTOR VALUES ARE IN OHMS, CAPACITOR VALUES ARE
= 09 ca34 L2i6 R227 L218 s 40VV//rﬁ/ T 96V IN PICOFARADS, INDUCTOR VALUES ARE IN MICROHENRIES.
(RIBSmV RMS R226 ol T 56 ! A 2. NON-POLARIZED CAPACITORS ARE CHIP-TYPE UNLESS OTHERWISE INDICATED.
(T)140mV AMS I 2 15 239 1 caas JR A casi
c233 T 1500 R231 T 1000 i V220 3. POLARIZED CAPACITORS ARE ALUMINUM ELECTROLYTIC TYPE UNLESS OTHERWISE
F e TX VCO = 27K = ) L wosa 1000 = INDICATED.
4 T
s o 950My AMS (T) oviRl Q207 e ' ' 57K SAOCMY RMS(T) 1222 1300MV RMS (T/ 4. DC VOLTAGES ARE MEASURED WITH A HIGH IMPEDANCE (10 MEGOHM) DC VOLTMETER.
iy . ! )
IMPORTANT 12 P cron ‘ 7ovir, c2ai \ c2a0 [V _MOE58 - [ Q208 S22 5. AC RF VOLTAGES ARE MEASURED WITH A HIGH IMPEDANCE RF MILLIVOLTMETER.
COMPONENTS WITHIN THIS AREA ARE NOT FIELD Ty cRe e 3 ' % T H ; ovirr_ M9658 : ) €252 r238 2 ;
REPLACEABLE. BOARD MUST BE REPLACED. 6‘;\,; — Lo o 2 \Eg) ovm T S R I cear oy L e s : Tx $18UBM(TYPi 6. ALL VOLTAGE MEASUREMENTS ARE IN THE RECEIVE MODE UNLESS INDICATED AS
Tt = kS - ! 3 0H .
. e L2i5 82 Q206 P R232 covir) = Bov 4 i U e ) —T-CZSO beeeo J 1000 ’ e Foﬂio‘r’avzséewemoos
7.e mMog839 VA ce4a3  $820 Lu 100C v Ta7 B4 3127 K237 R239 = )
LT/ A L oan s ovir = (T) TRANSMIT MODE
*ii B2 = R233 1000 B2OM\ PMS (T} cza8 BLUE 470 470
. o 0407 B Y g c249 < 1 7. MEASURED IN THE RECEIVE MODE WITH AN ON-CHANNEL UNMODULATED SIGNAL AT A
SCnRCE w R229 Vs e U LEVEL OF —20 DEM.
i v 2 80mV AMS K235
cong =+ SOMY M 1T pee 8. MEASURED IN THE RECEIVE MODE WITH AN ON-CHANNEL SIGNAL AT A LEVEL OF —20 DBM,
82 weoa i MODULATED WITH 1 KHZ AT 3 KHZ DEVIATION, MEASURED WITH AN AC RMS VOLTMETER
- - B4t {T)200mv RMS = 9. VOLTAGES WITHIN BLOCKS MEASURED IN RECEIVE MODE WITH ON-CHANNEL SIGNAL AT
. . 7230 R TX BUFFERS LEVEL OF —47 DBM (1m¥ RMS). MODULATED WiTH 1 KHZ AT 3 KHZ DEV. MEASURED WITH RF
N e crais MILLIVOLTMETER AND RF BOARD IN CHASSIS.
L ) ;
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parts list

HLD4322B m400 VHF RF Board MXW~7404-O MXW-7404-0 (2) MXW-7404-0 (3) MXW-7404-0 (4)
BNCE  Motonole  pcscmemon TreNCs  Moromoe ocscemon BRENCE  Moromo  pescmmon TERNE  MOToRA  ocscarmon
capacitor, fixed (unless otherwise stated) co218 21-13741B45 .01 uF, +5%, 50V RO053 06-11077A88 3.9k R0231 06-11077A84 2.7k
€0001 21-13740B35 27 PF, 5%, 50V €0219 21-13740813 3.3 pF, +5%, 50V Qo104 48-00869643 PNP R0232 06-11077A72 820
€0002 21-13740B39 39 pF, +5%, 50V C0220 21-13740B73 .001 uF, +5%, 50V Q0105,0106 4800869642 NPN R0233 06-11077A50 100
C0003 21-13740843 56 pF, +5%, 50V Cco221 21-13740B05 1.5 pF, +5%, 50V Q0107 48-00869658 NPN R0234 06-11077A84 2.7k
C0004 21-13740B29 15 pF, +5%, 50V Co222 21-13741B45 .01 uF, +5%, 50V Q0151 48-00869658 NPN R0235 06—-11077A72 820
C0005 21-13740B05 1.5 pF, +5%, 50V C0223 21-13740B13 3.3 pF, +5%, 50V Qo152 48-00869643 PNP R0236 06-11077A42 47
C0006 21-13740B11 2.7 pF, 5%, 50V €0224,0225 21-13740B73 .001 uF, +5%, 50V Q0203 48-00869839 N—channel R0237 06-11077A66 470
C0007 21-13740B05 1.5 pF, £5%, 50V C0228 21-13741B45 .01 uF, +5%, 50V Q0204,0205 48-00869658 NPN R0238 06-11077A28 12
€0008 21-13740829 15 pF, +5%, 50V €0229,0230 21-13740B05 1.5 pF, +5%, 50V Q0206 48-00869839 NPN R0239 06-11077A66 470
€0009 21-13740B43 56 pF, +5%, 50V C0231 21-13740B38 36 pF, £5%, 50V Q0207,0208 48-00869658 NPN R0241 06-11077823 100k
€0010 21-13740B39 39 pF, +5%, 50V €0233 21-13740B37 33 pF, +5%, 50V Qo276 48-00869642 NPN R0276 06-11077A98 10k
C0011 21-13740B17 4.7 pF, +5%, 50V ggggg 0236 21—1 3748323 ; 52 pFF, 15;7 55%\0 Q0277-0279 48-00869643 PNP R0277 06-11077A60 270
€0012 21-13740B65 470 pF, +5%, 50V s 1-1374 2 pF, 5%, i ; R0278 06-11077A26 10
C0013 21-13740B24 91 pF. 15%, 5OV €0237-0239 21-13740B73 001 UF, +5%, 50V e onsod, ohm, e e e {unless otharwisa stated) R0279 06-11077A90 47K
C0014 21-13740863 390 pF, +5%, 50V C0240 21-13740B13 3.3 pF, 5%, 50V RO003. 06_11077A66 470 R0280 06-11077A98 10k
C0015 21-13740B46 75 pF, +5%, 50V C0241 21-13740B19 5.6 pF, +5%, 50V Roo04 06-11077A04 o7k R0281 06-11077A90 47k
C0016 21-13740B34 24 pF, +5%, 50V C0242 21-13740B73 .001 UF, +5%, 50V Roooe 0611077446 &8 transformer
C0017 21-13740B46 75 pF, 5%, 50V C0243 21-13740B47 82 pF, +5%, 50V
g - o R0006 06-11077A86 3.3k T0001,0002 25-80163M02 500 MHz balance transformer
Co018 21-13740B35 27 pF, £5%, 50V C0245 21-13740B73 .001 uF, +5%, 50V RO007 0611077803 15K
C0019 21-13740B39 39 pF, +5%, 50V C0246 21-13740B13 3.3 pF, +5%, 50V R0051 06-11077Ad3 51 integrated circuits (see note)
€0020,0021 21-11032B15 .22 uF, +80, ~20%, 50V C0247 21-13740873 .001 UF, +5%, 50V RO0S2 06 11077A%4 150 U0051 51-05479G05 linear
€0022 21-13740B73 .001 UF, +5%, 50V C0248 21-13740B05 1.5 pF, +5%, 50V Roosa 0 11077A%A 1% uo101 51-84704M75 synthesizer
C0051,0052 21-13740B35 27 pF, +5%, 50V €0249 21-13741B45 .01 uF, +5%, 50V 0056 0611077845 830k u0102 51-84810F66 dual divider
€0053 21-13740B47 82 pF. 15%, 50V C0250 21-13740B17 4.7 pF, $5%, 50V el e 1077ATs 850 Uo176 51-84621K89 dual opamp
C0054 21-13740B61 330 pF, +5%, 50V C0251,0252 21-13740B73 .001 uF, +5%, 50V RO058 0611077831 220k crystal (see note)
C0055,0056 21-13741B45 .01 uF, +5%, 50V C0253 21-13740B29 15 pF, +5%, 50V RO059 06-11077B27 150k Y0051 91-80022M02 45.1 MHz
C0057 21-13740B31 18 pF, +5%, 50V C0276 21-13741B45 .01 uF, +5%, 50V o . )
o " R0060 18-05500L08 22k, +20%, potentiometer Y0052 48-80008K02 44.645 MHz
C0058 21-13740B27 12 pF, 5%, 50V C0277,0278 23-11048B19 47 uF, +20%, 16V, electrolytic ROoGT 06_11077B19 SoK Y0151 43.80174D05 14.4 MHz
C0059 21-13740831 18 pF, 15%, 50V C0301 21-13741845 01 UF, 5%, 50V RoOG2 0e_11077009 oo :
C0060,0061 21-13741B45 .01 UF, £5%, 50V diode (soe note) ROCE3 0811077821 8ok non—referenced parts
€0065 21-11032B15 -22 uF, +80, -20%, 50V CR0001 48-80236E16 Schottky RO102 06-11077A62 330 14-05160A01 insulator
C0066 21-13741B45 01 UF, +5%, 50V CR002 48-80154K03 Schottky R0103,0104 06-11077A98 10k M0201-0211 26-80098M01 coil can shield
C0067 23-13749C39 10 uF, £10%, 50V, tantalum CROO0S1 48-83654H01 silicon R0105 06-11077B11 33k 26-80097M01 coil can shield
Coo6s 21-13740B33 22 pF, +5%, 50V CR0101,0102 48-83654H01 silicon RO106 06-11077A74 1k MO0004 26-80228L01 coax connector shield
C0069 21-13740B39 39 pF, +5%, S0V CR0151,0152 48-80006E10 silicon RO107 06-11077A78 1.5k M0005 26~80228101 coax connector shieid
co070 21-13740B29 15 pF, +5%, 50V CR0153,0154 48-83654H01 silicon R0108,0109 06-11077A26 10 M0002 26~80229103 VCO shield
€0071,0072 21-11032B15 -22 uF, +80, —20%, 50V CRO0176 48-83654H02 silicon RO110 06-11077803 15k M4016 26~80256L02 coax connector bottom shiekd
0073 23-13749C39 10 uF, £10%, 50V, tantalum CR0202-0205 48-80006E10 silicon RO111 06-11077A72 820 30-10286A72 24 strand wire, white
Co074 23-11048B13 10 uF, +20%, 16V, electrolytic CR0206,0207 48-84616A01 hot carrier RO112 06-11077A86 3.3k 54-80111F01 PROM label
€0075 21-13741B69 -1 uF, 45%, 50V ) CR0209-0213 48-80006E10 silicon RO113 06-11077A74 1k 75-05295B07 crystal base pad, 2 used
883;; 0078 5?‘}18323?2 12;% ;2%’év 5g(\){;/°'gg‘\f/°'ﬁ'° CR0214,0215 48-84616A01 hot carrier RO114 06-11077A72 820 84-80927T01 circuit board
L - -22 uF, +80, —20%, RO115 06-11077A70 680
r
0079 21-13741B29 0022 UF, +5%, 50V fitte _ RO116 061107792 5 6k ) , _ , o 228/90
C0080 21-11032B15 .22 uF, +80, —20%, 50V FLOO51 91-80097D06 6 element, ceramic AO118 06-11077A7 68 note: For best performance, order diodes, transistors, and integrated circuit devices by
€0081 21-13740B55 180 pF, 5%, 50V FLO052 91-80098006 3 wire, ceramic Aois el 1877 Agg s 7°k Motorola part number.
€0082,0083 21-11032B15 .22 UF, +80, -20%, 50V connector receptacle RO120.0121 06-11077A88 3.0k
C0084 21-82450814 2.4 pF, +5%, 500V J0004,0005 09-80135M01 2 pin coax RO122' 06-11077A43 51
€0085 21-13740827 12 pF, +5%, 50V Jooo6 09-80130M03 14 position socket RO123 06-11077A50 100
C0101 23-11048B13 10 UF, +20%, 16V, electrolytic RF coll RO124 06-11077A84 27k -
o
88}83 0104 g?:ggi}glg -(‘,1“§F*f;;fgg’v L0001-0007 24-80148M06 82 nH, 4.5 turns RO125 06-11077A72 820
y p 200 . L0008 24-80063M14 1.2 uH R0151 06-11077B15 47k
88} gg el 13%33123 19uE *g?/”sg,sv’ electrolytic L0051,0052 24-80063M09 A7 uH RO152 06-11077B11 33k
€0107,0108 21-13741B69 TuF ' o6, 50V L0053 24-80063M04 18 uH RO153 96-11077815 47k
co109’ 08-11051A13 1 UF, +5%, 63V Loo54 24-80063M21 47uH RO154 06-11077A34 22
Cot10 08-11051A19 1 UF, 45%. 63V L0055 24-80164M02 1.8 turns, variable R0155 06-11077A98 10k
Co111 08-11051A09 022 UF, +5%, 63V L0056 24-80164M01 1:6 ratio, variable Ro156 06-11077803 15k
Co113 08-11051A13 1 UF, +5%, 63V L0057 24-80164M04 5.2 wrns, variable R0157 06-11077A78 1.5k
Co114 21-13740B73 .001 UF, +5%, 50V Looss 24-80063M21 47uH R0158,0159 96-11077A74 1
Co115 21-13741B45 01 UF, +5%, 50V L0059 24-80164M03 4.3 turns, variable Ro161 06-11077A98 10k
C0116,0117 21-13740B73 1001 UF, £5%, 50V Looso 24-80063M14 12uH Ro163 06-11077807 2k .
CO11B’ 21-13740829 15 pF, ;-5—% s'ov L0061 25-80000E01 transmformer RO164 18-05500L08 22k, +20%, potentiometer
€0119,0120 21-13740873 .00 UF, +5%, 50V Loto1 24-80063M14 1.2 uH Ro1es 96-11077809 a7k
co121’ 21-13740B29 15 pF, +5%, 50V L0102 24-11030B09 4.5 turns, brown R0176 06-11077G26 22.6k, +1 %
Co151 21_13740B73 1001 UF +5%, 50V L0151 24-80299001 17.75 turns, orange RO177 06-11077G28 23.7k, 1%
Co152 21-13740850 110 pF, '£5%, 50V L0152 24-80063M22 5.6 uH R0178,0179 0611077791 10k 1%
CO154 21-13741845 07 uF. 5%, 50V L0202 24-80148M05 62 nH, 3.5 turns R0180 06-11077Gs52 42.2 +1%
€0155,0156 21-13740B55 180 pF, 5%, 50V L0203 24-80063M14 1.2uH Ro181 g6-11077F 91 10k £1%
Coi57 21-13741B45 01 UF, £5%. 50V L0204 24-11030B08 4.5 turns, brown Ro182 06-11077G28 23.7k, +1%
C0158 08-11051A15 22 uF, $5%, 63V L0205-0207 24-80063M14 1.2 uH R0207,0208 g6-11077A44 36
C0159 21-13740835 27 pF, +5%, 50V L0208 24-11030B09 4.5 turns, brown R0209 06-11077A52 120
C0160 21-13740B29 15 pF. £5%, 50V Lo209 24-80063M14 1.2uH Ro210 96-11077A01 9 ohm
Co161 21-13740B73 007 uF. +5%. 50V L0210 24-11030B12 7.5 turns, yellow R0211 06-11077A98 10k
- . , 5%, RO212 06-11077A84 2.7k
Co1 23-11048B13 0 UF, +20%, 16V, electrolyti L0211 24-80063M 14 12 uH
62 31104 10 uF, £20%, 16V, electrolytic L0213 24-80148M08 82 nH, 4.5 turns R0213 06-11077A72 820
Co163 08-11051A17 47 UF, 5%, 63V 4 R0214 0611077450 100
Co164 21-13741B69 1 UF, +5%, 50V Lo214 24-80063M14 12uH
Co165 21-13740B73 001 UF +59 L0215 24-11030B12 7.5 turns, yellow R0215 06-11077A84 2.7k
- 001 uf, +5%, S0v R0216 06-11077A72 820
C0166-0168 21-13740B49 100 pF, +5%, 50V L0216-0218 24-80063M14 1.2uH
C0176 2113740873 001 uF 35%. 50V L0219 24-11030B09 4.5 turns, brown R0217 06-11077A42 47
p v ) L0220 24-80063M14 1.2 uH Ro218 06-11077A50 100
€0201 23-11048B13 10 uF, +20%, 16V, electrolytic ‘
L0221 24-11030B14 9.5 turns, blue R0219 06-11077A46 68
C0205 21-13741B49 015 uF, +5%, 50V : R0220 06-11077A50 100
C0206 21-13740827 12 pF, 5%, 50V L0222 24-80063M14 12 uH RO222 06-11077A04 27k
Co207 21-13740B29 15 pF, +5%, 50V transistor (see note) R0223 06-11077809 2'7k
C0208 21-13740B27 12 pF, +5%, 50V Q0001 48-80182044 NPN R0224 0611077823 100K
€0209 21-13740B23 8.2 pF, +5%, 50V Qo002 48-00869643 N-channel R0225 0611077809 27k
C0210-212 21-13740B73 .001 uF, $5%, 50V Q0051,0052 48-00869839 NPN R0226.0227 06-11077A48 56
C0213 21-13740B19 5.6 pF, +5%, 50V Q0053 48-00869642 NPN '
Co214 21-13740B13 3.3 pF, +5%, 50V Q0101 48-00869643 PNP Egggg 82_‘:}8;;:3? :,%(:,m
c0215 21-13740B73 001 uF, 5%, 50V Q0102,0103 48-80182020 NPN R0230 06-11077A98 10k
C0216 21-13740B47 82 pF, +5%, 50V
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parts list

m400 UHF Radio Exploded View MXW-7673-0
REFERENCE MOTOROLA

SYMBOL PART NO. DESCRIPTION

1 —_ top cover assembly

2 55-84300804 handle, nylon (2 used) .

3 26-80261C01 shield, PA compartment

4 42-80137A03 clamp, substrate

5 — not used

6 03-10911A11 machine screw, 3 x 0.5 x 8 (4 used)
7 42-84510M04 strap, PA (4 used)

8 01-80750T30 coax cable

9 - not used

10 — power distribution board

1 — not used

12 14-80142A02 insutator, power distribution board
13 32-80084A02 gasket, stud device (3 used)

14 — not used

15 26-80254A01 heatsink, LLA

16 — pre—amp feedthru plate assembly
17 03-10908A26 machine screw, 3.5 x 0.6 x 6 (6 used)
18 15-80066B801 cover, harmonic filter

19 26-80079B01 shield, harmonic filter gasket

20 32-80074B01 gasket, harmonic filter (2 used)
21 — harmonic filter

22 — bottom cover assembly

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

24 03-10913A29 machine screw, 3.5 x 0.6 x 13 (4 used)
25 — mounting tray assembly

26 55-80002A01 handle

27 47-80176P01 pin, pivot (2 used)

28 03-10943R55 tapping screw 3 x 0.5 x 8 (2 used)
29 - not used

30 64-80019A01 plate, backup

31 07-80113B01 bracket, fatch

32 03-80001P01 screw, 3.5 x 0.6 x 6 (2 used)

33 32-80020C01 gasket, front cable connector

34 47-80027A01 pushbutton

35 41-80028A01 spring, latch

36 32-80295C01 gasket

37 07-80030A01 bracket, latch

38 33-80028N04 namepiate, radio

39 55-80370A01 lock

40 02-80006A01 nut, spanner

41 04-00114522 lockwasher, 5/8"

42 32-80080A01 gasket, antenna connector

43 07-80016A02 bracket, lock slide

44 03-10936E14 tapping screw, B3.5 x 1.27 x 13
45 32-80000P01 gasekt, iock support

46 07-80015A02 support, lock slide

47 27-80003P01 chassis

48 26-80092P01 shield, RF

49 30-80231NO1 cable, coaxial

50 03-10943M10 tapping screw, 3.5 x 0.6 x 8 (12 used)
51-56 — not used

57 — RF circuit board

58 48-80153A01 diode, pellet

59 — not used

60 26-80191P01 heatsink (2 used)

61 23-80167C03 capacitor, electrolytic

62 42-10217A32 strap, cable harness (2 used)

63 — interconnect circuit board

64 — exciter/power control circuit board
65 30-80159N0O1 cable, power contro!

66 30-80234N01 cable, feedthru

67 32-80074A02 gasket, cable plug

68 — audio/squeich circuit board

69 03-10908A18 screw, 3 x 0.5 x 6 (2 used) (HLN5342)
70 26-80129P01 heatsink (HLN5342)

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

72 07-80126P01 bracket, relay

73 75-82200H01 pad

74-75 - not used

76 46-80151A01 stud, cover release

77 43-80150A01 sleeve, cover release

78 42-80013A01 ciip, coaxial (2 used)

79 - logic circuit board

80 — antenna relay assembly

81 26—80163N01 shield, solder side

82 15-80953T01 cover, VCO shield

83 15-80124M01 cover, logic shield

84 — not used

85 75-82200H14 pad, compression (2 used)

86 — not used

87 42-84733F01 ring, compression

88 75-80202C01 pad, compression

89 54-80166K01 labe

90 51-80065C03 IC audio (2 used) (HLN5342)

9N 14-80135H01 insulator, hybrids (3 used)

92 03-10943M16 screw, 3.5 x 0.6 x 10 (20 used)
93 —_ not used

94 14-80932U01 insulator, RF cover

non-reterenced items

30-10286A04

cable, 14 gage black

(PAGE 66 IS BLANK)
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UHF RF Board Transistor D.C. Voltage Table

VOLTAGE VOLTAGE
Transistor
4 ‘ . Ret. No. BASE EMITTER COLLECTOR GATE SOURCE DRAIN
NU l J_ R5 R4 TO RI59
3t c32 ——
L0 T ces Y52 o3} 7 0 59 — — —
;NU g NU LK sz, 2K . 21 1 Cef 0 i ow
a2 %o qEMYy AMS 2.5-3mV AMS £+ " 22 assssmnz ! RI6S RIE4  Ri63 Q2 5.3 59 9 — — —
cer M9643 (NOTE 7) | :
S oov s59v AF MILLIVOLTMETER ::02824 |_557 69 . o FLSI FL52 L 22k 22K 56K 51 o s o6
e - - RESETN : - - - - .
AT ANTENNA PORT J1 320 m csa l 9.6V 820 B 2 T 455 KHZ L 455 KHZ 160mv RMS REF_MOD
—47dBm 1mV RMS cz28 80MV FMS (NOTE 7) 3 N . : = = 5 s s
Lo 1kHz at 3kHz DEV  — o 33'0 S6V /oouv%ﬁg . Q52 _ —_ —_ . .
N = % Sr se cs3 4T A cst *kcer (NOTE 7) =622 65 IaoMy FHS 9.6V
’ 82 r-|-n Tow o - 22 1 (NOTE 7) v Qg4 Q53 0 0 (W/ SIG) 9.6 — — —
FIRST MIXER | | L53 L54 L L e - 4 15 7 i8 20 |24 22 23 |24 | MMBT2306 avor 50 a5 T LOGKED — — —
CR4 hoddice oMY RUS ! 1048 a7 RS4 0l | |cest ov 0 20V 77V 37V EXdZ Z6v 37y 3 F--=-q - 5 X X A )
4 {NOTE 7) i 1 ) 150 -z ¥ Hoi 630MV RMS L6
1 t
WL e g e e ow o e L[ - o FLEe [T | T PR e B o 90k ok Gz 7 5 o1 = = =
noTe i ot ot ok ol ot ot oW = i 2 ! o87v 19 ust 82K !
c2 c3 c5 c6 4} c9 Cif 7 33 36 38 36 36 27 27 R53 : = 7r 96V - _ —
1 ol Ok ol O ol 3t \5'5 ne2 10K . S, T soomy ! J' 0.220 RECEIVER SYSTEM 2 27v . . (SOURCE) REET] [ Q103 5.0 4.4 9.6
4 7 p 6 150 E- FMS Lo 56 ces 10K T oiu
ar 39 39 39 39 36 18 ozv m82044 R _i|Ls |t 55 = c57 e 1 I Lss | 1 5 7 3 —ces R5 , ce6 T — — —
g L2 L3 cR2 3 r —: r 1, ;— _: o o i8 5! 1 (E-714) H %" :Zrzsuwws (NOTE 7) Tt 820K 43v cos 470F cis2 s Q104 8.1 2.8v 2-8v
|- r=|=5 r—|== [ o T e | e t T ! ! 1 (NOTE 7) Q52 2 ¥ 2.8y 3207 36v 14V 27y 28v To.22u 25mv RMS FRLM 36-4 4 Lz P
C4 ci7 C20 1 i = 8 = o 68 - .
:— | I i i ! ! T Vet A% N L - : =5 51 saomv s eV __ 5= M9839 ces 46v R 5 m 0 g 3 7 5 La = ke ou T — Q105 1.4 VAR -8v — - —
: ; 3 = = E50MV RMS (NOTE 7 €59 = cra P S §7r =58 . ) =
3 1 ! =G ! . A . LA ¥, : b FCR3 L-|-d Lf-u [ M9839 WV M5 (NOTE 7) S 2ND I-F AMP + cr3 Tiov esg 04U To.22u To22u | ceo C8  Ret lozy Rez DETECTOR AUDIO Q106 6.0 5.0 9.6 —_ — —
68 1 ! ! ! =l T T2 Ren | ek ) B o= A Tiow T o Tso o 220 Lo o T+ 3
L_f-2 L_f1 Lo|-a T O iST {-F AMP o le L Y I N = TANT ¢79 cw 0.22u c30 20 13 9.6 — _ —
| 2 - ;:s i 1 L 700MV ~MS (NOTE 7) P 150K 3 3 Lreo 45Mv RMS Tés 2 Q107 1 . X
‘ 1 vsia T3 (€743 | Cvsis 140mV RMS i Fa3ook (NOTE 8} = %%382 5 s = Y
= = . 9 151 .5 . . - — —
RF AMP 45.1MHZ I ! 45.1MHZ 1w - [SoUELCH =
I‘iga L 9.6V 36 (NO SIGNAL) s
= 4 = 4 Q53 pSQUELCH & _INgTE7) €309 Tcsos TEMP SENSE Q152 8.7 95 6.7 — — -
] - M9642 T8 FROM U476-1 p- e S 14
— — — — o — — — — _ FREQUENCY CONTROL = 68 = s , Q201 — 96 0(U) 9.3(L) U=UPPER L=LOWER RANGE
°y" 2 | LOCK DETECT e
w52 0.1V (LOCKED) 3.0V {TYP) (UNLOCKED) > Tes Yoo & Q202 o(U).7(L) 0 6.7(U)0(L) -— —_ —_
' ! CLOCK . =
33K Lcioz ov ! - Tes 8
0.1y  §RI0S i DATA = L c3oe © Q203 — — -— 2.6(R) 4.8(R) 7.9(R)
Pow e e 1 ~ SYNTR LATOR ENABLE e Leso .
RI53 L. Cled = = S LATC! = 3
gt TRt cisa i DT o | T Lo . Q204 1.8(R) 1.2(R) 8.2(R) — - -
1 |3 oV RI09 < Y = ETT.
I cles = - ‘fo—)w Ri54 RI03 RI04 49y 7| s CRIO! oo ow < /R SHIFT 10U T ss — Q208 1.8(R) 1-2(R) 9.6 _ — _
Todn e ssv V] oK fox f0 §6 Qloa o R0 g0z mso TorRe Q206 = = — —5(T) 11(T) 7.8(T)
Ri61 § POLY TS 4 1 Mo643 680 L Tesk 22k 2.2X
oK Y ar Rios T A cios cioe |gor = T TCRSS Q207 18T 1.2(T) 8.5(T) — — =
A7 374 10K = T oy Rif2 107 . . .
I r T oeisz T sov I sl uios 820 P [Veo G| 96V
PV 3% n Q451 I SYNTHESIZER| (o [ 45 puo 5.6K - VA(T) Q208 1.8(T) 1.2(T) 9.6 — — -
L R o Y M9658 | wzo G
. 14 4 MHZ i80 ; ) - - -
I REF_0SC rise il 300MV #MS Lise  cise [ 39K Os2u T = — — - Q276 95 8.6 9.6
15K pi t cios ¢ POLY
R is6 is7 S A P o 5 Tow w27e rars R2s0 o Q277 96 85(T) 85 — — —
180 i5K RIS 15 Qi05 RO Lpoly Ri21 oK .
e T M9642 o = ek 7 2.7k 1 278 4.7k 10K a3
L i = RIG o ) 9.6V b > 8.5V (SOURCE) Q278 9.6 8.3 7.6(R} — —_ —_
2 D\erist TR < ci58 3 680 o 10 J: TOP VIEW OF COMPONENTS
@ 3 v v o— U4 gCRIO @_H,U'—_L_ Q276 T Q279 7.6(R) 85 85 — - -
I K)CRi52 & cisa 0650 150 Yo oty T Moe42 L 47 Q279 3 65D cEB cBE
0{u POLY & = = 270 M964:3
CRi54 T = X
i oy Qis2 I e 12 RX VCO j;cam Feer? M9€43 X85y -
Al L J v
Ty CRis3 Hot Mo643 7o o3 [ CHARGE PUMPS , =0 T e (SOURSE) i . 5 e o839 el M3842
000 = | w00 510 = ciia c207 L205 R208 (20 i = c255 c224 M3c4s
RiS9 4 »t A2 18-7.5v ){ 1YY rvv{\; a T v _L_.) CR2 CRISH, 2 M9987
iK Hot s F F—*gm__ . A 0.5 se | o2z c2 Raiz oMy ocaie I L 00 =+ cR206 CR203, 5,9, 11,13
1 REFERENCE OSCILLATOR = ! 20 | T b ool 1555 Tioo rasof l2os | o Lo Cr3.CR 314
FROM Ri64 123 ciiz ! (et <56 = = Cerol 8586'44 0oMY AR NU % Rare 2000MV RMS(F) o ToT2
I WIPER uio2 ik | et : | Bxveo B avm ovm ' 1(z05) Q205 1 L2
= g j T c22s
I PRESCALER FEEDBACK BUFFER L_i_J A R213 O 1 avim Lof-d copo  [V% _IM82D44 U e 223 Rais G ¢
26V ARy)CR203 c208 820 ov(r) A\ VT > ; T .l s °© o o
y = Fea 2\ [} i It T b 1 100 3 3 2 i
TEMPERATURE SENSOR w s o2 (M Ton = cais d2 2 120 aUTER R2ie brezo
RITT  2gy 15 5 2 R e | ayat Q203 Ti00 Lrezio faxt 100 . ov(r/ (Bo8) 80 80
96V > ' = y BRN 39C36 = oK #cate 00 e L cee2 P 1 1 o o
CRIT6 87K 5V o4 | Lci3 02y L203 (Bos) 53 T0 Q107-8 3 Sra17 50 266 = = s D B £
Ri76 1% CHi7 = RI24 Les Ri27 045 (T ¥)craos TP Y- il otal = J_ 8 R216 %60 ’2 Gz03 al .55, 156,157
(NEAR v151) [ 2 ST cus 15K = 27K qFROMC221 Tez 3iece : 2 0 g ,L56,157,
1% L a8 7R cHe ci20 Qio7 21 4] l RX BUFFERS  C2597T casazx 7200Mv 820 Q280 L59
76 |6 sy SN 8 ] e 31 i Mo658 sor 207 0.2-07v(R) i | 268 X 75 I N [ SR 1 - 0204-5
I + 729 » - TO J6-14 oL e 68 : < FROM C248 56 L ovir) —*| rz09 crsoe [T 33 L L = Q207-8
I = 1000 o Jurren q00mv s —" | gios T N 33 1
v L = <+
';*3872’( oz 56 o i Ts% c205 ﬂ:. c258 = = X 8.5V o8V vores
b ¢ p = = 68 OWT :
Ri79 054y Ri8O 1% ¥ L Cci22 -4 gk c234 ® ° OVIR) Y p
gy pre 33 b Ny rize T 400 = PO 53 SN LA e £2V(T) 1C§3]6 1. UNLESS OTHERWISE INDICATED, RESISTOR VALUES ARE IN OHMS, CAPACITOR VALUES ARE
= “0, © _J A IMPORTANT 100 T R226 &8 od2 22 l 048 _ch«ss P ; : IN PICOFARADS, INDUCTOR VALUES ARE IN MICROHENRIES.
— — — o—— c— — so— — o t— COMPONENTS WITHIN BOX ARE NOT FIELD = r==-- L c239 68 220 1
REPLACEABLE. BOARD MUST BE REPLACED. = | I "-f/%_ 8V 4 c230 1 coas Tes 2273; __1_'.: R‘2:4 : : 'z'va c267 2. NON-POLARIZED CAPACITORS ARE CHIP-TYPE UNLESS OTHERWISE INDICATED.,
| T 1 2.7 TX VCO " | | GRN R2zd - 1222 c251 1O0OMY FMS (T) 3. POLARIZED CAPACITORS ARE ALUMINUM ELECTROLYTIC TYPE UNLESS OTHERWISE
L L214 ! ov(R) Mg%[())zél 600V L (805) : Q208 Doy 0.18 T'% INDICATED.
c243 18T MS(T) - M82D44 ——= = Js 4. DC VOLTAGES ARE WITH A HIGH E (10 MEGOHM) DC VOLTMETER.
o4z R g)cran Y FOOMY AMS(T) c2a7 BOMYRMS(T) | | ! cez2 R238 FI6LEM(TYP)
Q206 2”2 263 ovViRr) kY 3§ T T Ul ? 9 TX 50 OHMS 5. AC RF VOLTAGES ARE MEASURED WITH A HIGH IMPEDANCE RF MILLIVOLTMETER.
. P4l L el 68 =
Ro22 L2i5 36 L 56 4Re3R t.2v() is ovir) 4 72T BRN R237 R239 = 6. ALL VOLTAGE MEASUREMENTS ARE IN THE RECEIVE MODE UNLESS INDICATED AS
6ov . . iy 139C. ro|-ezes e Lesa soauwwsm/« oV bL2UT) ¥ 470 470 FOLLOWS:
30K _]_ BRN b |+ + ross T c248 (R) RECEIVE MODE
ca28 - Lces (808) v 122% '] 10 0i07-8 q—rl—)l—l—w‘awr/ 75 o249 R245 = = (T) TRANSMIT MODE
.0022u 1 al- . R236
:—_E = = ) crais Lco37 |cRzia ] coer cz'sg c265. | Ro35 o 1K 7. MEASURED IN THE RECEIVE MODE WITH AN ON-CHANNEL UNMODULATED SIGNAL AT A
£ L8 lreas Rzas = n,u:[ I 2% T o $e20 LEVEL OF 20 DBM.
= = 4 =
£ L2t7 oK 240 + = L = 8. MEASURED IN THE RECEIVE MODE WITH AN ON-CHANNEL SIGNAL AT A LEVEL OF -20 DBM,
= 012y, T ’ MODULATED WITH 1 KHZ AT 3 KHZ DEVIATION. MEASURED WITH AN AC RMS VOLTMETER,
« 38 rvin) TX BUFFERS 9. VOLTAGES WITHIN BLOCKS MEASURED IN RECEIVE MODE WITH ON-CHANNEL SIGNAL AT
R228
G LEVEL OF -47 DBM (1mV RMS). MODULATED WITH 1 KHZ AT 3 KHZ DEV. MEASURED WITH RF
i MILLIVOLTMETER AND RF BOARD IN CHASSIS.
l GEW-7533-0
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parts list

HLES310B UHF RF Board MXW-7584-0 MXW-7584-0 (2) MXW-7584-0 (3) MXW-7584—0 (4)

TTENCE  MoTomoL  pesomeon DEERNCE  MoToralA  pesomeron DENCE  MoroROLA pescmerion TREENCE MO0 pescmemon

capacitor, fixed {unless otherwise stated) Cc213 21-13740801 1 pF, +5%, 50V L218 24-80063M04 18 uH R222 06-11077A88 3.9K

C1 21-13740B21 6.8 pF, +5%, 50V c121 not used L220 24-11030B05 2.5 turns, green R223 06-11077A94 6.8k

c2 21-13740817 4.7 pF, +5%, 50V c215 21-13740B49 100 pF, +5%, 50V L221 24-11030808 4.5 turns, brown R224 06-11077B23 100k

C3 21-13740B15 3.9 pF, +5%, 50V C216 21-13740B13 3.3 pF, +5%, 50V L222 24-80063M04 18 uH R225 06-11077A90 4.7k

Cc4 21-13740B29 15 pF, +5%, 50V 8218 21-13741B49 100 pF, +5%, 50V transistor (see noto) R226 06-11077A44 56

C56 21-13740B15 3.9 pF, +5%, 50V 1 not used R227 1

c7 21-13740B29 15 pF, +5%, 50V 220 21-13740823 8.2 pF, +5%, 50V Qi PO NPN R228 e z

c8 21-13740B15 3.9 pF, +5%, 50V 221 2113740805 1.5 pF, 5%, 50V Q24 4 643 PNP R229 06-11077A%8 10k

co 21-13740B14 3.6 pF, +5%, 50V c222 21-13740B49 100 pF, +5%, 50V Q51,52 48—00869832 N—channel P iy 1%

€10 21-13740B15 3.9 pF, +5%, 50V C223 not used Q53 PR NPN R232 06-11077A72 820

1 2113740831 18 pF, +5%, 50V C224,225 2113740849 100 pF, +5%, 50V as4 46-05128M16 PP R233 061107746 68

c12 21-13740B45 68 pF, +5%, 50V c228 21-13741B29 0022 UF, 5%, 50V Qro1 48-00869643 PP R234 06-11077A84 2.7k

C13,14 21-13740821 6.8 pF, £5%, 50V C229 not used Q102103 48-go192020 NPN R235 06-11077A72 820

ci5 21-13740B15 3.9 pF, +5%, 50V 230,231 21-13740801 1 pF, +5%, 50V Q104 48-00869643 PNP R236 0611077A46 68

ci6 21-13740B13 3.3 pF, +5%, 50V 233 21-13740811 2.7 pF, +5%, 50V Q105,106 4o ooBco0a2 NPN R237 0611077A66 470

c17 21-13740B29 15 pF, +5%, 50V C234 21-13740821 6.8 pF. +5%, 50V o o ooes NN R238 06-11077A28 12

18,19 21-13740814 3.6 pF, £5%, 50V C235 21-13740B17 4.7 pF, +5%, 50V e 0800003 N R239 06_11077A86 470

c20 21-13740B30 16 pF, +5%, 50V C236 21-13740B15 3.9 pF, 5%, 50V 8203 45081 58ME5 Nechannl R241 not used

c21,22 21-13740B14 3.6 pF, +5%, 50V C237 21-13740B45 68 pF, +5%, 50V Q204 205 48-80950X01 NPT R243 06-11077823 100k

c23 21-13740B29 15 pF, +5%, 50V C238 not used Q206 48-05128M66 N—ch | R244,245 06-11077A74 1k

C24,25 21-13740B11 2.7 pF, 5%, 50V C239 21-13740B45 68 pF, +5%, 50V Q207 208 48-80350X01 Neaoe R246 06-11077809 27k

ca27 21-11032B15 .22 uF, +80, —20%, 50V C240 21-137408B01 1 pF, +5%, 50V Q276 48-00869642 NPN R276 06-11077A98 10k

C28,29 21-13740B45 68 pF, +5%, 50V Caa1 not used Q277-279 48-00869643 PNP R277 06-11077A60 270

C30 21-11032815 .22 uF, +80, —20%, 50V C242 21-13740B45 68 pF, +5%, 50V B R278 06-11077A26 10

cs1 21-13740B55 180 pF, +5%, 50V C243 21-13740B09 2.2 pF, +5%, 50V resistor, fixed, ohm, +5%, 1/8 watt (unless otherwise stated) R279 06-11077A90 47k

c52 21-13740B27 12 pF, +5%, 50V C245 21-13740B45 68 pF, £5%, 50V RY 06-11077A84 2.7k R280 06-11077A98 10k

C53 21-13740B47 82 pF, +5%, 50V C246 not used R2 06-11077A62 330 R281 06-11077A90 47K

C54 2113740861 330 pF, +5%, 50V C247 21-13740B29 15 pF, +5%, 50V R3 06-11077A60 270 R301 06-11077A82 22K

55,56 21-13741B45 .01 UF, $5%, 50V C248 21-13740B05 1.5 pF, 15%, 50V R4 06-11077801 12k R302 18-05500L08 22k, +20%, 100V, potentiometer

c57 21-13740B31 18 pF, +5%, 50V 8249 21-13740B45 68 pF, +5%, 50V RS 06-11077803 15k R303 06-11077A94 6.8k

C58 21-13740827 12 pF, +5%, 50V 250 not used R6 06-11077A90 4.7k

C59 21-13740831 18 pF, +5%, 50V C251,252 21-13740845 68 pF, +5%, 50V R7 06-11077A98 10k transformer

C60,61 21-13741B45 0t uF, +5%, 50V Cc253 not used R51 06-11077A44 56 T1,2 25-80163M02 500 MHz balance transformer

c65 21-11032B15 22 uF, +80, —20%, 50V C256 21-13741B45 .01 UF, +5%, 50V R52 06-11077A54 150 integrated circuits (see note)

c66 21-13741B45 .01 uF, +5%, 50V c258 08-11051A07 .01 uF, +5%, 63V R53 06-11077A98 10k us1 51-05479G05 linear

c67 23-13749C39 10 uF, £10%, 50V, tantalum C259 21-13740B22 7.5 pF, +5%, 50V R54 06-11077A54 150 U101 51-84704M75 synthesizer

cé8 21-13740833 22 pF, +5%, 50V €260 21-13740B19 5.6 pF, +5%, 50V R56 0611077845 820k U102 51-83977M45 prescaler

C69 21-13740B39 39 pF, +5%, 50V €263 21-13740B19 5.6 pF, +5%, 50V R57 06-11077A72 820 U176 51-84621K89 dual opamp

c70 21-13740B29 15 pF, +5%, 50V C266 21-13740803 1.2 pF, +5%, 50V R58 06-11077823 100k crystal (see note)

cn 21-11032B15 .22 UF, +80, ~20%, 50V C267 21-13740B01 1 pF, +5%, 50V R59 06-11077827 150k v51 91-80022M02 45.1 MHz

c72 21-11032B15 .22 uF, +80, ~20%, 50V c268 21-13740813 3.3 pF, 5%, 50V R60 18-05500L08 22k, +20%, potentiometer ve2 48-80008K02 43,645 Nz

c73 23-13749C39 10 uF, +10%, 50V, tantalum c269 21-13740B09 2.2 pF, 5%, 50V R61 06-11077B19 68k Y151 158017405 145 Mz

c74 23-11048B13 10 uF, +20%, 16V, electrolytic C276 21-13741B45 .01 UF, +5%, 50V R62 06-11077809 27k -

C75 21-13741B69 1 UF, £5%, 50V C277,278 23-11048819 47 UF, +20%, 16V, electrolytic R63 06-11077821 82k mechanical parts

c76 23-11048B05 1 UF, +20%, 50V, electrolytic €301 21-13741B45 .01 UF, +5%, 50V R64 0611077845 820k 205760801 lator

C77.78 21-11032B15 22 uF, +80, —20%, 50V C302-313 21-13740B45 68 pF, +5%, 50V R65 06-11077A98 10k 26-80098MO1 e ietd. 10 used

c79 21-13741B29 .0022 uF, +5%, 50V diode (see note) R102 06-11077A62 330 . 26-80097M01 pstBanibedtion

cso 21-11032815 22 UF, +80, -20%, 50V CR1 48-80236E16 Schottky R103,104 06-11077798 10 26-80228L01 coax connector shield

c81 21-13740855 180 pF, +5%, 50V CR2 48-80154K02 Schottky R105 06-11077811 33k 26-80228L01 coax connector shield

c82,83 21-11032B15 .22 uF, +80, —20%, 50V R106 06-11077A43 910 .

P 113090809 S uE T e CR3 48-80939T01 Schottky Rioy 0T ATe 1 5¢ 26-80229L03 VCO shield .

cas 21-13740827 1'2 pF’ _5"/0’50V CR51 48-83654H01 silicon R108.109 06-11077A26 1b 26-80256L02 coax connector bottom shield

P 11045829 P S electrolvi CR101,102 48-83654H01 silicon Rito’ e 11077805 1o 30-10286A72 24 strand wire, white

St 23 11045B13 10 “F' 12 o ey “-‘I:d ’°|Y‘,g CR151,152 48-05129M21 varactor RI11 08_11077A54 150 42-80957X01 grounding clip

G102 OB_11051A13 p u‘::' 150/ pavad electrolyt CR153,154 48-83654H01 silicon R112 06-11077A72 820 54-80111F01 PROM label

C103.104 21-13741B45 01 u’F1 5‘;/' S0V CR176 48-82256C11 zener R113 06—11077A58 220 75-05295B802 crystal base pad, 2 used

G105 2311048813 '10 oF 1200‘}' 16V, electroiytic CR203 48-84534N02 varactor R114 06-11077A50 150 75-05295B07 crystal base pad, 2 used

C106 21-13740B29 15 . 150/ °'5 v ' nt CR205 48-84534N02 varactor R115 06-11077A70 680 84-80233L02 circuit board

- PF, +5%, 50 CR206 48-80154K02 Schottky

€107,108 21-13741B69 1 uF, +5%, 50V CR209 4B5453aN02 Varnetor R116 06-11077A92 5.6k 2/28/90

C109 08-11051A13 .1 uF, +5%, 63V CR211 48-84534N02 varactor R118 06-11077A70 680 note: For best performance, order diodes, transistors, and integrated circuit devices by

c110 08-11051A19 1 uF, £5%, 63V R119,120 06-11077A88 3.9k Motorola part number.

Ci11 08-11051A00 022'UF, +5%, 63V cR213 48-84534N02 varactor R121 06-11077A84 2.7k

C113-114 21-13741B45 01 UF, 5% 50V 5:: 14 48-80939T01 Schottky R122 06-11077A88 39K

ci15 21-13740B45 68 pF,+5%, 50V r R123 06-11077A74 1K

C116 21-13740B49 1oopp;:. +5%, 50V FL51 91-80097D06 6 element, ceramic R124 06-11077A78 1.5k

c117 21-13741B69 1 uF, +5%, 50V FL52 91-80098D06 3 element, ceramic R125 06-11077A44 56

C118-120 21-13740B45 68 pF, +5%, 50V connector receptacle 2122 06-11 g;;ﬁgg ;()70k

ci121 not used J45 0 135M01 ; 1 06-11 A

c122 2113740849 100 pF, 15%, 50V % 0580190003 e okt R128 06-11077A72 820

ciz3 21-13740B45 68 pF, +5%, 50V RF coll R151 06-11077815 47k

cl24 21-13740B19 5.6 pF, +5%, 50V col R152 06-11077811 33k

c125 21-13740B73 .001 uF, +5%, 50V L1-7 24-80148M01 27 nH, 1.5 turns R153 06-11077B15 47k

C126 21-13740837 33 pF, +5%, 50V L8,9 24-11030804 1.5 turns, yellow R154 06-11077A34 22

c127 21-11032B15 .22 uF, +80, —20%, 50V I[g; 33:;83233‘123 3-5:;""5' yellow R155 06-11077A98 10k

C151 21-13740B73 001 UF, +5%, u R156 0611077803 15k

Cios 213740847 B0t oy L53 24-80063M04 A8 UH R157 06-11077A78 1.5k

C153 21-13740825 10 pF, 5%, 50V L54 24-80063M21 4.7 uH R158,159 06-11077A74 1Kk

Cci154 21-13741B45 .01 uF, +5%, 50V L55 24-80164M04 5.2 turns, variable R161 06—11077A98 10k

C155,156 21-13740B55 180 pF, +5%, 50V L56 24-80164M01 1:6 ratio, varigble R163 06-11077B17 56k

c157 21-13741B45 01 uF, +5%, 50V L57 24-80164M04 5.2 tumns, variable R164 18-05500L08 22K, +20%, potentiometer

C158 08-11051A15 .22 uF, +5%, 63V L58 24-80063M21 47 uH R165 06-11077B07 22K

Cc159 21-13740B35 27 PF, +5%, 50V L59 24-80164M03 4.3 turns, variable R176 06-11077G26 22.6k, +1%

C160 21-13740829 15 pF, +5%, 50V L60 24-80063M14 1.2uH R177 06-11077G18 18.7k, +1%

cie1 21-13740B73 .001 uF, +5%, 50V Le1 25-80000E01 transmformer R178 06-11077F91 10K, +1%

ci62 23-11048B13 10 uF, +20%, 16V, electrolytic L101 24-80063M04 18 uH R179 06-11077F91 10K, +1%

C163 08-11051A17 A7 UF, +5%, 63V L102 24-11030808 4.5 turns, brown R180 06-11077G52 42.2k, +1%

C164 21-13741B69 A uF, 1§%’ 50V L151 24-80299D01 17.75 turns, orange R181 06—11077F91 10k, +1%

C165 not used L152 24-80063M22 5.6 uH R182 06-11077G28 23.7K, +1%

C166 not used L202 24-80148MO1 27 nH, 1.5turns R207,208 06—11077A44 56

C167 not used L203 24-80989T02 150 nH, +20% R209 06-11077A38 33

e saEs  toemiom oororase 1%

ci76 21-13740873 .001 UF, +5%, 50V : nH, +20% R211 not used

€201 23-11048B13 10 uF, +20%, 16V, electrolytic L207 24-80063M05 22 uH R212 06-11077A84 2.7k

C205 21-13740B45 68 pF, +5%, 50V L209 24-11030B05 2.5 turns, green R213 06~11077A72 820 . . . .

C206 21-13740819 5.6 pF, £5%, 50V L210 24-11030808 45 tums, brown R214 06-11077A50 100 Schematic, Circuit Board Diagrams, and

c207 -13740827 12 pF, 5%, 22u R215 06-11077A84 2.7k :

C2ga,209 21_1374(0)323 B?Z%F,fsﬁ/:,ss%\(/ L213 24-80148M0O1 27 nH, 1.5 tumns R216 06-11077A72 820 ParlS LISt fOT HLE931 OB UHF RF Board

c210 21-13740B49 100 pF, +5%, 50V L214 24-80989T01 120 nH, +20% R217 06-11077A68 560

c211 not used L215 24-11030808 4.5 turns, brown R218 06-11077A56 180

C212 21-13740849 100 pF +5%, 50V (216,217 24-80989T01 120 nH, +20% R219 06-11077A38 33 (PAGE 70 IS BLANK) (Sheet 3 of 3)
R220 06-11077A56 180 3/31/90
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GXW-7600-0

parts list

MaraTrac Low Band Radio Exploded View MXW-7671-O
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
1 — top cover assembly
2 55-84300804 handle, nylon (2 used)
3 26-80070B01 shield, PA compartment
4 15-80205A02 cover, RF shield (HLB4115, Range 3)
5 — not used
6 03-10911A11 machine screw, 3 x 0.5 x 8 (4 used)
7 26-80107P01 shield, RF (2 used) (HLB4115, Range 3)
8 01-80750731 coaxial cable assembly
9 29-80014A01 clip, coaxial terminal
10 — 110W PA circuit board (Range 3)
1 17-80165C02 resistor, shunt (HLB4115, Range 3)
12 14-80143A03 insulator, PA
13 32-80084A02 gasket, stud device (2 used)
14 0200119913 nut
15 26-80254A01 heatsink, LLA
16 — feedthru plate assembly
17 03-10908A26 machine screw, 3.5 x 0.6 x 6 (6 used)
18 02-00007005 nut
19 26-80238N01 heatsink, TO5
20 — option circuit board
21 30-80157N01 cable, 2 conductor
22 — bottom cover assembly
23 04-80149A01 washer, captivating (4 used)
24 03-10913A29 machine screw, 3.5 x 0.6 x 13 (4 used)
25 — mounting tray assembly
26 55-80002A01 handle
27 47-80176P01 pin, pivot (2 used)
28 03-10943R55 tapping screw 3 x 0.5 x 8 (2 used)
29 03-10943M16 tapping screw 3.5 x 0.6 x 10 (19 used)
30 64-80019A01 plate, backup
31 07-80113B01 bracket, latch
32 03-80001P01 screw, 3.5 x 0.6 x 6 (2 used)
33 32-80020C01 gasket, front cable connector
34 47-80027A01 pushbutton
35 41-80029A01 spring latch
36 32-80295C01 gasket
37 07-80030A01 bracket, latch
38 33-80028N03 nameplate, radio
39 55-80370A01 lock
40 02-80006A01 nut, spanner
41 04-00114522 lockwasher
42 32-80080A01 gasket, antenna connector
43 07-80016A01 bracket, lock slide
44 03-10936E14 tapping screw, B3.5 x 1.27 x 13
45 32-80000P01 gasekt, lock support
46 07-80015A01 support, lock slide
47 27-80003P01 chassis
48 26-80092P01 shield, RF
49 30-80231N0O1 cable, coaxial
50 03-10943M10 tapping screw, 3.5 x 0.6 x 8 (12 used)
- 51 02-10971A83 nut, hex
52 43-80013B01 stand off
53-56 —_ not used
57 — RF circuit board (Range 3)
58 48-80153A01 diode, pellet
59 — not used
60 26-80191P01 heatsink (2 used)
61 23-80167C03 capacitor, electrolytic
62 42-10217A14 strap, cable harness (2 used)
63 — interconnect circuit board
64 —_ exciter/power control circuit board
65 30-80159N01 cable, power control
66 30-80234N01 cable, feedthru
67 32-80074A02 gasket, cable plug
68 — audio/squelch circuit board
69 03-10908A18 screw, 3 x 0.5 x 6 (2 used) (HLN5342)
70 26-80129P01 heatsink (HLN5342)
71 41-80022A01 tock, spring (2 used)
72-75 — not used
76 46-80151A01 stud, cover release
77 43-80150A01 sleeve, cover release
78 42-80013A01 clip, coaxial (3 used)
79 — logic circuit board
80 — antenna relay assembly
81 26-80163N01 shield, solder side
82 15-80953T01 cover, VCO shield
83 15-80124M01 cover, logic shield
84 - not used
85 42-84733F04 ring, compression
86 75-80202C01 pad, compression
87 54-80166K01 label
88 51-80065C03 IC audio (2 used) (HLN5342)
89 07-80126P01 bracket, relay
90 75-82200H01 pad
non-referenced items
30-10286A06 cable, 14 gage red
30-10286A04 cable, 14 gage black

03/28/90

Low Band Radio Exploded View
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Range 1 Parts List

HLB4099A RF Board, 29.7-36 MHz MXW-6563-B MXW-6563-B (2) MXW-6563-B (3) MXW-6563-8 (4) MXW-6563-B (5)

REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA

SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION

capacitor, chip, pF, +5%, 50V (unless otherwise indicated) C208 21-13740B17 4.7, +.25 pF L216-218 24-80063M24 82uH R155 06-11077A98 10k voltage regulator (see note)

c1 21-13740B55 180 C211-213 21-11032B15 0.22 UF, +80-20% 1220 24-80063M24 8.2 uH R156 06-11077803 15k VR176 48-80140L15 2ener. 10V

C2 51-11032815 0.22 UF. +80-20% C214,215 21-13740B43 56 L221 24-80063M11 0.68 uH R157 06-11077A78 1.5k g

Ca 51-13740B66 510 Cc216 21-13740B13 3.3, +.25 pF L222 24-80063M24 8.2uH R158 — not used crystal (see note)

& 51-13740857 220 ©218-220 21-11032B15 0.22 uF, +80-20% 352,353 24-80164M01 tunable, 0.7 uH R160,161 06-11077A98 10k Y51 91-80172D01 filter, 10.7 MHz

c6 £1-13740B38 36 c221 21-13740B15 3.9, +.25 pF L354-356 24-80063M31 47 uH R163 06—11077A84 2.7k Y52 48-80908WO1 10.245 MHz

c7 21-13740B19 5.6, +.25 pF ca223 21-13740B25 10, +.5 pF L357 24-80164M01 tunable, 0.7 uH R164 18-05500L.08 variable, 22k Y151 48-80174D05 14.4 MHz

s 5113740855 180" c224 21-13740B41 47 L358 24-80063M27 22 uH R165 0611077831 220k

c9 21-13740B68 620 C225,226 21-11032B15 0.22 uF, +80-20% transistor (see note) R166 06-11077A74 1k non-referenced items

c10 21-11032B15 0.22 UF, +80-20% ggg; Py el 0 Qi 48-80182D44 NPN R176 06-11077G26 22,6k, £1% 14-05160A01 nsulator, orystal (4 used)

i 21-13740B55 180 e B iaraoRos 15, %25 bE Q2-4 48-11043C06 PNP R 70 SeToras 187k +1% 26-80097M01 shield, coil can (L151)

€12,13 21-11032B15 0.22 uF, +80-20% G230 51-13740B15 SR iebr Qst 48-80182D44 NPN 8.1 gLl 100k, £1% 26-80098M01 shield, coil can (10 used)

Ca — not used g3 21-13740819 56.+25p Q52-54 48-11043C12 FET R0 e 422k £1% 26-80228L01 shield, can (J4, J5)

ci5 21-13740B46 75 Coas S1_13740B83 290 Qss 48-80214G02 NPN n:g.;_ gg: " 077692 ‘0“;"' t} % 26-80916V01 shield, VCO frame

c17 21-13740B66 510 Cone 51-13740849 00 Q56 48-11043C12 FET 8 23.7k, £1% 75-05295802 pad, crystal (4 used)

c18 21-13740861 330 Q101 4805128M16 PRP R207,208 06-11077A44 56

c19 - not used g235 21-13740817 4T L25PF e Q102,103 48-80214G02 NPN R209 06-11077A66 470 10/15/89

C20 21-13740B71 820 238-240 21-11032815 0.22 uF, +80-20% Q104 48-05128M16 PNP R210 06-11077A01 o note: For best performance, order diodes, transistors, and integrated circuit devices by

c21 21-13740B60 300 C241,242 21-13740847 82 Q105 48-80214G02 NPN R211 06-11077A98 10k Motorola part number.

c23 21-13740B69 680 C243 21-13740813 33, +.25 pF Q107 48-80182D44 NPN R212,213 06~11077A76 1.2k

C24 2113740873 1000 C245-247 21-11032B15 0.22 uF, +80-20% Q151 46-80182D44 NPN ‘R214 06-11077A62 330

c25 21-13740B61 330 Ca48 21-13740B15 3.9, +.25 pF Q152 ) not used R215 06-11077A86 3.3k

C26-29 21-11032B15 0.22 uF, +80~20% €250 21-13740829 15 " Q160 46-80214G02 NPN R216 06-11077A70 680

Cao 51-13740B69 680 C251,252 21-11032B15 0.22 uF, +80-20% poee 45-g0214G0: NPN R217 06-11077A34 22

c31 21-13740B48 91 C277,278 23-11048B19 47 uF, +20%, 16V Q204.205 4880182044 NPN R218 06-11077A66 470

c32 21-13740863 390 C301 21-11032B15 0.22 uF, +80-20% Q206 48-80141L06 FET R219 06-11077A28 12

ca3 _ not used C311 21-11032B15 0.22 uF, +80-20% Q207,208 16-80182D44 NN R220 06-11077A66 470

c51 21-13740B52 130 €351 21-13740837 33 Q276 46-80214G02 NPN R221 06-11077823 100k

c52 21-13740B59 270 C352-354 21-11032B15 0.22 uF, +80-20% Q277-279 5128M16 PNP R222 06-11077802 13k

C53-57 21-11032B15 0.2 UF, +80-20% €355 2113740857 220 Q351 PRI dual gate FET R223 06-11077A94 6.8k

cs8 21-13740B68 620 G356 21-13740821 6.8, +.5 pF Q352-354 46-80214G02 NPN R224 06-11077B23 100k

c59 21-13740B63 390 C357 21-137418B33 0.0033 uF, +10% Q355 48-05128M16 et R226,227 06-11077A44 56

ce0 21-13740826 n P by 20 Q356,357 48-80214G02 NPN R228 06-11077A66 470

Co1 51-13740857 220 Cas9 23-11013D13 10 uF, +10%, 20V, tantalum et 0 e NN R229 06—11077A01 0

Cc62 21-13740B17 47, +.25pF C360 21-11032B15 0.22 uF, +80-20% Q360 4488—80021 4G5 NEN R230 06-11077A98 10k

63 21-13740B57 220 C361 23-11013D13 10 uF, +10%, 20V, tantalum Y R231,232 06-11077A76 1.2k

C64 21-13740B19 5.6, +.25 pF C362,363 21-11032B15 0.22 uF, +80-20% resistor, chip, ohm, +5%, 1/8 watt (unless otherwise indicated) R233 06—11077A62 330

c65 21-13740B64 430 €364 21-13740B57 220 R1 06-11077A26 10 R234 06-11077A86 3.3k

C66 21-13740B65 470 €365 21-11032B15 0.22 uF, +80-20% R2 06-11077A30 15 R235 06-11077A72 820

ce7 21-13740B39 39 C366 21-13740B57 220 R3 06-11077A68 560 R236 06-11077A34 22

C69 21-13740B18 5.1, +.25 pF €367 21-13740B49 100 R4 06-11077A84 2.7k R237 06-11077A61 300

c71 21-13740818 5.1, +.25 pF €368,369 21-11032B15 0.22 uF, +80-20% R5 06-11077A56 180 R238 06~11077A32 18

c72 21-13740B37 33 €370 21-13741B37 0.0047 uF, +10% R6 06-11077A98 10k R239 06-11077A61 300

c73 21-11032815 0.22 uF, +80-20% c3rt 21-13741B29 0.0022 uF, +10% R7 06-11077A94 6.8K R240 06-11077A74 1k

c74 21-13740B22 75, +5pF c3r2 21-13740B52 130 R8 06-11077A90 4.7k R241,242 06-11077A50 100

c7s 21-11032B15 0.22 uF, +80-20% C373 21-13740872 910 R9 06-11077A98 10k R243 06-11077A54 150

c76 23-11013D13 10 uF, +10%, 20V, tantalum C374 21-13740825 10 R51 06-11077A43 51 R244 06-11077A74 1k

c77 21-13740837 33 ©376,377 2113740829 15 R52,53 06-11077A86 3.3k R245,246 06-11077A50 100

c78 21-13740B51 120 cars 21-11032B15 0.22 uF, +80-20% R54 06-11077A74 1k R247 06-11077A54 150

C79-81 21-11032B15 0.22 uF, +80-20% G379 23-11013D13 10 UF, +10%, 20V, tantalum R55 06-11077A30 15 R276 06-11077A98 10k

c82 23-11013D13 10 uF, +10%, 20V, tantalum €380,381 2111032815 0.22 uF, +80-20% R56 06-11077A46 68 R277 06-11077A60 270

c83 23-11048B13 10 uF, +20%, 16V, electrolytic diode (see note) R57 06-11077A86 3.3k ggg g:ng;;:gg l 07 .

c84 21-11032813 0.1 uF, +80-20% R58 06-11077A93 6.2k .

c8s 23-11048B05 1 uF, +20%, electrolytic 82; 338?2?533 gﬁi?sscﬁ:,%?(ky'scé%ssed R60 06-11077A50 100 R280 06-11077A98 10k

86,87 21-11032B15 0.22 uF, +80-20% CRS1 48-05129M76 Siiaon_ SOT R63 06-11077A26 10 R281 06-11077A90 4.7k

cas 21-13741829 0.0022 uF, +10% CR101,102 48-05129M76 silicon, SOT R65 06-11077A54 150 R301 06-11077A34 22

c8g 21-11032B15 0.22 uF, +80-20% CR151'152 48-80006E10 silicon varactor, SOT R66 06~11077845 820k R302 18-05500L.08 variable, 22k

C90 21-13741B29 0.0022 uF, +10% CR2027 48-80991T01 silicon varador' sSOT R68 06-11077B23 100k R303 06-11077B01 12k

C91-93 21-11032B15 0.22 uF, +80-20% CR203 — not used ' R69 06-11077B27 150k R351 06-11077823 100k

co4 21-13740B05 1.5, +.25 pF CR204 48-80991701 silicon varactor, SOT R70 18-05500L08 variable, 22k R352 0611077809 27k

95 21-11032B15 0.22 uF, +80-20% CR205 - not used ! R71 06-11077B11 33k gggﬁ gg_—ng;;ﬁg; 2.11 k

C96 21-13740B25 10, +.5 pF R72 06-11077B09 27k

c101 23-11048B13 10 UF, +20%, 16V, electrolytic 82383 1?.:332,3;}2‘,’3 ;’;21,2?;‘&?;{0,3 ggT R73 06-11077B21 82k R355 06-11077A78 1.5k

c102 08-11051A13 0.1 uF, 63V CR210-213 48-80991T01 siicon varactor, SOT A74 06-11077A66 470 R3se 06-11077A74 1%

€103,104 21-13741B45 0.01 uF, +10% CR214 48-80154K03 dual Schottky, SOT R75 06-11077A42 47 R357 06-11077B44 750k

c105 23-11048B13 10 uF, +20%, 16V, electrolytic ' R76 06-11077A50 100 R358 0611077835 330k

C106 21-13740B47 82 filters R77 06-11077A88 3.9k R359 06-11077B27 150k

©107,108 21-11032B13 0.1 UF, +80-20% FL51 91-80097D05 455 kHz, 6E R102 06-11077A62 330 R360 06-11077A82 2.2k

c109 08-11051A13 0.1 uF, 63V FL52 91-80098D05 455 kHz, 4E R103,104 06-11077A98 10k ggg; gg:} }ggggg 33.':

C110 08-11044A33 1 uF R105 06-11077B11 33k

c111 08-11051A08 0.015 uF, 63V connector, receptacle ‘ R106 06-11077B15 7K R363 06-11077A74 1K

ci12 08-11051A05 0.0047 uF, 63V J4.5 09-80135Mo1 coaxial (RX, TX) R107 06-11077A98 10k R364 06-11077A50 100

C113,114 21-13740857 220 J6 09-80130M02 14-pin socket (logic board) R108 06-11077A90 47k R365 06-11077A84 2.7k

Ci15 21-11032B13 0.1 uF, +80-20% coil R109 06-11077A26 10 gggg,:as? gg-—ng;;ﬁgg ; go

C116,117 21-11032B15 0.22 uF, +80-20% i R110 06-11077803 15k

c118 21-13740833 22 '[;-8 ggg&ggmj‘ 3.-11 8/2u:k‘1rns (white) R111 06-11077A70 680 R369 06-11077A82 2.2k

C119 21-11032B15 0.22 uF, +80-20% L51 24-80063M07 0.33 uH R112 06-11077A84 2.7k R370,371 06-11077A89 4.3k

Cci22 23-11013D13 10 uF, +10%, 20V, tantalum 152,53 24-80063M19 3.3 uH R113 06—-11077A72 820 R372 06-11077A93 6.2k

c123 21-13740B59 270 L54 24-80063M31 47 uH R114,115 06—-11077A70 680 R373 06-11077A76 1.2k

C124 23-11013D13 10 uF, +10%, 20V, tantalum L55-58 24-80164M01 tunable, 0.7 uH R116 06-11077A92 5.6k R374 06-11077A74 1k

Ci125 21-11032B13 0.1 uF, +80-20% L59.60 24-80063M23 6.8 uH ' R118 06-11077A70 680 R375 06~-11077A93 6.2k

C126 23-11013A56 47 uF, +20%, 6V, tantalum L6162 24-80063M31 47 uH R119 06-11077A86 3.3k R376 06-11077A76 1.2k

c127 23-11048B13 10 uF, +20%, 16V, electrolytic L63 24-80063M24 8.2 uH R120,121 06-11077A88 3.9k R377 06-11077A74 1k

c128 23-11013A56 47 uF, +20%, 6V, tantalum L64 25-80000E01 tunable, 455 kHz R122 06—-11077A43 51 R378 06-11077A98 10k

C151 21-13740873 1000 L65.66 54-80063M31 prinring R123 06-11077A34 22 R379-381 06-11077A92 5.6k

ci152 21-13740B47 82 L101 24-80063M24 8.2 uH R124 06-11077A86 3.3k R382 06-11077A98 10k

C153 21-13740B25 10, +.5 pF L102 24-80063M11 0.68 uH R125 06—-11077A70 680 R383 06-11077A90 4.7k

C154 21-13741B45 0.01 uF, +10% U151 4-80299D01 wnable, 17-3/4 tums R126 06-11077A50 100 R384 06-11077A98 10k

C185,156 21-13740855 180 L152 24-80063M22 5.6 uH R127 06-11077807 22k transformer

e soTie 00 e 2 oo e o-zns i cnomen 2 T

C159 21-13740B29 15 204 24-80063M12 0:82 uH R130 06-11077A82 2.2k integrated circuit (see note)

C160 21-13740B41 47 L205-207 24-80063M23 8 uH R131 06-11077B11 33k Us1 51-05479G05 receiver system . . . .

c s S an R T em o Sy e Schematig, Cirut Board Diagrams, and
22 uF, ) , U103 51-84621K27 regulator, 5 vol i

C165 211102815 022 uF, +80-20% v P ocogaMzs 6.8 R136 0511077450 100 ui7e 51 G001 dsalopeamp Parts Lists for m400 Low Band

c176 21-13740873 1000 L212 24-80063M07 0.33 uM R151 06-11077B15 47k U3s1 51-80929W01 MC1350 Ranges 1 and 3 RF Board

€201 23-11048B13 10 UF, £20%, 16V, electrolytic L213 24-80931W26 wnable, 13-1/2 turns R152 06-11077811 33k

C205 21-13740B73 1000 L214 24-80063M24 8.2 uH ' R153 06-11077823 100k (Sheet 2 of 4)

€206,207 21-13740B45 68 L215 24-80063M12 0.82 uH R154 06-11077A34 22

3/31/90
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Range 3 Parts List

HLBA4101A RF Board, 42-50 MHz MXW-6348-B MXW-6348-B (2) MXW—6348-B (3) MXW-6348-8 (4)
ENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA DESCRIPTION REFERENCE MOTOROLA DESCRIPTION
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. SYMBOL PART NO.
_ transistors (see note R178,179 06-11077F91 10.0k, +1%
capacitor, chip, pF, +5%, S0V (unless otherwise indicated) e B 19740B1 3825 oF a ( ) 46-s0182044 NPN R180 06-11077G52 422k, £1%
o DT aonas o C218-220 21-11032815 0.22 uF, +80-20% Q2-4 48-11043C06 PNP R181 06-11077F91 100 11%
c2 1374059 70 221 21-13740B15 39, +.25 pF Q51 48-80182D44 NPN R182 06-11077G28 23.7K, +1%
3 B onas b 223 21-13740821 6.8, .25 pF Q52-54 48-11043C12 FET Ra07.208 06-11077A44 6
Ca 2113740829 s c224 21-13740B39 39 Q55 48-80214G02 NPN R20o 061107766 470
c6 i aoRas o €225,226 21-11032B15 0.22 uF, +80~20% Q56 48-11043C12 FET il 611077201 »
c8 21- C227 21-13740B37 33 Q101 48-05128M16 PNP 06-11077A98 1
Co 21-13740B64 430 e 21-13740B73 1000 Q102,103 48-80214G02 NPN R212,213 06-11077A76 1.2k
c1o Y oresid 220 C229 21-13740B05 15, +.25 pF Q104 48-05128M16 PNP Ret4 06-11077AG2 30
C11 21-13 o €230 21-13740B15 3.9, +.25 pF Q105 48-80214G02 NPN 06-11077A86 -
P o ERER W o s w2
c13 - C233 21-13740B49 100 Q151 48-80182D44
c1a 21-13740862 30 c234 21-13740B34 24 Q152 48-05128M16 PNP Ra18 06-11077A66 470
C15 2113740851 12 C235 21-13740B17 47, +.25pF Q160 48-80214G02 NPN R219 06-11077A28 12
e e 30 C238-240 21-11032B15 0.22 UF, +80-20% Q203 48-80141L06 FET Rz20 06-11077A66 470
- - 1 Q204,205 48-80182D44 N
c20 21-13740B67 560 Cags 22 13740805 3%, +.25 pF Q206 48-80141L06 FET R222 0611077802 13k
cat 2113740852 - C245-247 2111032815 0.22 uF, +80-20% Q207,208 48-80182D44 NPN Azz3 06-11077A94 68
gz P orr e C248 2113740815 39, +.25 pF Q276 48-80214G02 NPN Ro2a 1077823 1o
Cad 21-13740858 240 €250 21-13740829 15 Q277-279 48-05128M16 PNP Raze, ge-11077A44 s
g2s 2113740008 B 5 UF. +10% C251,252 21-11032B15 0.22 uF, +80-20% Q351 48-80930W01 dual gate FET R228 ge-11077468 4
c26-29 2 ey gy Uhx10% C277,278 23-11048B19 47 uF, +20%, 16V Q352-354 48-80214G02 NPN R2ze ge-11077A01 0
g0 21-18740869 s80 1 2111032815 0.2 UF, +80-20% Q355 48-05128M16 PNP
21-13740B47 82 30 RA231,232 06-11077A76 1.2k
ol 21-13740863 390 gait 21-11032815 9,22 uF, +80-20% age 280 iﬁgﬂéﬁ?i PP R233 06-11077A62 330
. €351 21-13740B37 33 :
C51 21-13740B51 120 351 ST 02 UF. +80-20% poess 4680214605 NPN R234 06-11077A86 3.3k
Ccs52 21-13740B59 270 C352-354 21-11032815 022 uF, NI R235 06-11077A72 820
21-11032B15 0.22 UF, +80-20% C355 21-13740B57 220 resistor, chip, ohm, +5%, 1/8 watt (unless otherwise indicated) R236 06-11077A34 29
il 21-13740868 620 : €356 21-13740821 68, +5pF R1 06-11077A26 10 R237 06-11077A66 470
s 21-13740863 390 G357 i aanas 9.0033 uF, +10% R2 06-11077A33 20 R238 06-11077A28 12
- C358 21-13740858 R3 06-11077A66 470
60 e o0 Case 23-11013D13 10 UF, £10%, 20V, tantalum R4 0o 11077A84 P Rase Jo-11077A08 470
cop 21-13740817 47, +.25 pF €360 21-11032B15 0.22 uF, +80-20% RS 06-11077A46 68 R241,242 06-11077A50 100
c62 21—1 3740B57 290 e3P C361 23-11013D13 10 uF, £10%, 20V, tantalum R6 06-11077A86 3.3k R243’ 06_11077A84 150
9 21-13740819 5.6, +.25 pF 362,363 21-11032815 0.22 uF, +80-20% R7 06-11077803 15k R244 06-11077A74 1K
e 21-13740864 P €364 21-13740857 220 A8 06-11077A90 4.7k R245,246 06-11077A50 100
65 21-13740B65 470 C365 21-11032B15 0.22 uF, +80-20% R9 06-11077A98 10k Ro47 06—11077A54 150
ggg 21-13740B39 a9 ggg‘;‘ g}‘] g;:gﬁ; fgg R51 08-11077A43 51 R276 06-11077A98 10k
— - R52,53 06-11077A86 3.3k R277 06-11077A60 270
ce9 21-13740818 5.1.£25pF 368,369 21-11032B15 0.22 UF, +80-20% Ane 06-11077A74 T o el a
& g:—}g;:gg;g 231 1 +25PF c370 21-13741837 0.0047 uF, +10% R55 06-11077A30 15 R279 06-11077A90 47k
gg 21-11032815 0.22 UF, +80-20% c3n1 21-13741829 0.0022 uF, £10% R56 06-11077A46 68 R280 06-11077A98 10k
c74 21-13740822 75, +5pF cs72 21-13740852 130 R57 06-11077A86 3.3k R281 06-11077A90 4.7k
c75 21-11032B15 0.22 uF, +80-20% cs73 21-18740872 910 R58 06-11077A93 6.2k R301 06-11077A34 22
C76 23-11013D13 10 UF, +10%, 20V, tantalum gor4 21-13740825 10 RE0 06-11077A50 100 R302 18-05500L08 variable, 22k
c77 21-13740837 3 376,377 21-13740829 15 R63 06-11077A26 10 R303 06-11077801 12k
c7 21-13740851 120 cars 21-11032B15 0.22 UF, +80-20% R65 06-11077A54 150 R351 06-11077823 100k
c7g-s1 21-11032B15 0.22 uF, +80-20% €379 23-11013D13 10 UF, +10%, 20V, tantalum R66 06-11077B45 820k R352 06-11077809 27k
cs2 23-11013D13 10 UF, 410%, 20V, tantalum €380,381 21-11032B15 0.22 uF, +80-20% R68 06-11077823 100k R353 06-11077A91 5.1k
c83 23-11048B13 10 UF, £20%, 16V, electrolytic diodes (see note) R69 06-11077827 150k R354 06-11077A43 51
Ca4 21-11032813 0.1 uF, +80-20% CR1 48-80236E16 quad Schottky, crassed R70 1805500108 variable, 22k R355 06-11077A78 1,5k
85 23-11048B05 1 UF, +20%, electrolytic CR2 48-80154K03 dual Schottky, SOT R71 06-11077B11 33k R356 06-11077A74 1k
86,87 21-11032815 0.22'uF, +80-20% CRS51 48-05129M76 silicon, SOT R72 06-11077809 27k R357 0611077844 750k
css’ 2113741829 0.0022 uF, +10% CR101,102 48-05129M76 silicon, SOT R73 06-11077B21 82k R358 0611077835 330k
89 21-11032B15 0.22 uF, +80-20% CR151,152 48-80006E10 silicon varactor, SOT R74 06-11077A66 470 R359 0611077827 150k
C90 21-13741B29 0.0022 UF, +10% CR202-205 48-80006E10 silicon varactor, SOT R75 06-11077A42 47 R360 06-11077A82 2.2k
C91-93 21-11032B15 0.22 UF, +80-20% CR206 48-80154K03 dual Schottky, SOT R76 06-11077A50 100 R361 06-11077808 24k
Cc94 21-13740805 1.5, +.25 pF CR209-213 48-80006E10 silicon varactor, SOT R77 06-11077A88 3.9k R362 06-11077A98 10k
c95 21-11032B15 0.22 UF, +80-20% CR214 48-80154K03 dual Schottky, SOT R102 06-11077A62 330 R363 06-11077A74 1k
C96 21-13740825 10, .5 pF filters R103,104 06-11077A98 10k R364 06-11077A50 100
OF o2 i R105 06-11077B11 33k R365 06-11077A84 2.7k
C101 23-11048B13 10 uF, +20%, 16V, electrolytic FL51 91-80097D05 455 kHz, 6E R0 367 oo i1079A74 T
c102 08-11051A13 0.1 uF, 63V Flag 91-80098D05 455 Kis aE R106 06-11077B15 47% :
103,104 21-13741B45 0.01 uF, +10% ' R107 06-11077A98 10k R368 06-11077A58 220
c105 23-11048B13 10 UF, 420%, 16V, electrolytic connector, receptacle R108 06-11077A90 4.7k R369 06-11077A82 2.2k
aataiadd J4 09-80135M01 coaxial (RX) 109 06-11077A26 10 R370,371 06-11077A89 4.3k
C106 21-13740829 15 R
C107,108 21-11032B13 0.1 UF, +80-20% J5 09-80135M01 coaxial (TX) R110 06-11077B03 15k R372 06-11077A93 6.2k
] 08-11051A13 01UF 63V J6 09-80130M02 14—pin socket (logic board) R111 06-11077A70 680 R373 06-11077A76 1.2k
&iio 08-11044A33 1uF coils R112 06-11077A84 27k R374 06-11077A74 1k
cim 08-11051A08 0.015 uF, 63V L1-9 24-80148M22 9-1/2 tumns (white) R113 06-11077A72 820 Ra75 06-11077A53 82
c112 08-11051A05 0.0047 uF, 63V L51 24-80063M07 0.33 uH A114,115 06-11077A70 680 ;
21-13740B57 220 152,53 24-80063M19 33 uH R116 06-11077A92 5.6k R377 06-11077A74 1k
C113,114 = v R118 06~11077A70 680 R378 06-11077A98 10k
c115 21-11032B13 0.1 UF, +80-20% L54 24-80063M31 47 uH RI78 1 J-11077A9% 1%
C116,117 21-11032B15 0.22 uF, +80-20% L55-58 24-80164M01 tunable, 0.7 uH R119 06-11077A86 3.3k !
c1is 21-13740827 12 159,60 24-80063M23 6.8 uH R120,121 06-11077A88 3.9k RoB2 06-11077A%8 1k
c119 21-11032B15 0.22 UF, +80-20% L61.62 24-80063M31 47 uH R122 06-11077A43 51 Rag3 06-11077A%0 47
c122 23-11013D13 10 UF, £10%, 20V, tantalum L63 24-80063M24 82 uH R123 06-11077A34 22
c123 21-13740B59 270 Le4 25-80000E01 tunable, 455 kHz R124 06-11077A86 3.3k transformers
C124 23-11013D13 10 UF, +10%, 20V, tantalum 165,66 24-80063M31 47 uH R125 06-11077A70 680 T2 25-80163M02 balun
c125 21-11032B13 0.1 uF, +80-20% L101 24-80063M23 6.8 uH R126 06-11077A50 100 integrated circuits (see note)
C126 23-11013A56 47 UF, +20%, 6V, tantalum L102 24-80063M09 0.47 uH R127,128 06-11077B07 22k Ust 51-05479G05 receiver system
ci27 23-11048B13 10 uF, +20%, 16V, electrolytic L151 24-80299D01 tunable, 17-3/4 turns R129 06-11077A94 6.8k 0904 el Japervi
c128 23-11013A56 47 uF, £20%, 6V, tantalum L152 24-80063M22 5.6 uH R130 06-11077A82 22k i 51 84p21K27 requiator, 5 volt
c151 21-13740873 1000 1202 24-80931W26 tunable, 13-1/2 turns R131 06-11077B11 33k U176 51-80932Wo0 1 dual opamp
c152 21-13740847 82 L203 24-80063M22 5.6 uH R132,133 06-11077A90 47k U35 51-80929W01 Me1950
C153 21-13740825 10, £.5 pF L204 24-80063M12 0.82 uH R134,135 06-11077A74 1k voltage regulator (sce note)
C154 21-13741B45 0.01 uF, +10% L205~207 24-80063M22 5.6 uH R13s 06-11077A50 100 VR176 48-80140L15 zener, 10V
+ 7 s
C155,156 2113740855 180 L209 24-80063M22 56 uH R151 06-11077B15 4
: - ° 1 24-80063M11 0.68 uH R152 06-11077B11 33k crystal (see note)
c157 21-13741B45 0.01 uF, +10% L210 _
c158 08-11051A15 0.22 UF, 63V L211 24-80063M22 5.6 uH R153 0611077823 100k Y51 91-80172D01 fitter, 10.7 MHz
€159 21-13740835 27 1212 24-80063M06 027 uH R154 06-11077A34 22 Y52 48-80908W01 10.245 MHz
C160 21-13740B29 15 1213 24-80931W26 tunable, 13-1/2 turns R155 06-11077A98 10k Y151 48-80174D05 14.4 MHz
Giga O HOSIAIS  Ozsur gy 1215 S B00GMi2  GeBuH Ris? ootiorATe 18k non-referenced tems
; el ; 1051A1 22 uF ) } :
Schematic, Circuit Board Diagrams, and Gies 2111032818 022 W 290-20% (216-218 24-80063M23 68 uH R158 06-11077A74 1K 14-05160A01 insulator, crystal (4 used)
Parts Lists for m400 Low Band c176 21-13740B73 1000 1220 24-80063M23 6.8 uH R160,161 06-11077A98 10k 26-80097MO1 shield, coil can (L151)
C201 23-11048B13 10 uF, +20%, 16V, electrolytic L221 24-80063M09 0.47 uH R163 06-11077A84 2.7k 26-80098MO' shield, coil can (10 used)
Ranges 1 and 3 RF Board C205 21-13740B73 1000 L222 24-80063M23 6.8 uH R164 18-05500L.08 variable, 22k 26-80228L01 shield, can (J4, J5)
Sheet 3 of 4 €206 21-13740B37 33 L352,353 24-80164M01 tunable, 0.7 uH R165 06-11077831 220k 26-80916V01 shield, VCO frame
(Sheet 3 of 4) €207 21-13740B27 12 L354-356 24-80063M31 47uH R166 06-11077A74 1K . T
c208 21-13740817 4.7, +.25 pF L357 24-80164M01 tunable, 0.7 uH R178 06-11077G26 22.6k, +1% note: For best performance, order diodes, transistors, and integrated circuit devices by
3/31/90 c211-213 21-11032B15 0.22 uF, +80-20% 1358 24-80063M27 22 uH R177 06-11077G18 18.7k, +1% 7 Motorola, part number
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Range 2 Parts List

HLB4100A RF Board, 36-42 MHz MXW-6910-0 MXW-6810-0 (2) MXW-6910-0 (3) MXW-6910-0 (4) MXW-6910--O (5)

REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE A

SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PAR N DESCRIPTION

capacitor, chip, pF, +5%, 50V (unless otherwise indicated) Cc207 21-13740B35 27 1220 24-80063M24 8.2 uH R166 06-11077B30 200k crystal (see note)

- c208 21-13740817 4.7, +.25 pF L221 24-80063M10 0.56 uH R167 06-11077830 200k '

P o hyech I c211-213 21-11032B15 0.22 uF, +80-20% L222 24-80063M24 82 uH R168 18-05500L08 variable, 22k Y51 9180172001 filter, 10.7 MHz

c2 2113740874 1200 . Y52 48-80908W01 10.245 MHz

Ca 21-13740B63 390 C214,215 21-13740B35 27 352,353 24-80164M01 tunable, 0.7 uH R169 06-11077B17 56k N Pt DIV

Ca 21-13740853 150 c216 21-13740B13 3.3, +.25 pF L354-356 24-80063M31 47 uH R170 06-11077B40 510k -4 MHz

c6 21-13740B36 30 C218-220 21-11032B15 0.22 uF, +80-20% 1.357 24-80164MO1 tunable, 0.7 uH R171 0611077819 68k non-referenced items

cs 21-13740B52 130 c221 21-13740B09 22, +.25pF 1358 24-80063M27 22 uH R172 06-11077808 24k :

co 21-13740B65 470 223 21-13740823 8.2,+5pF transistor (see note) R176 06-11077G26 226K, +1% 14-05180A01 insulator, crystal (4 used)

c10 21-13740873 1000 C224 21-13740B39 39 Qi 48-80182D44 NPN R177 06-11077G18 18.7K, +1% 26-80097M01 shield, coil can (L151)

ci1 21-13740B54 160 C225,226 21-11032B15 0.22 uF, +80~20% R178,179 06-11077F91 10.0k, +1% 26-80098MO1 shield, coil can (11 used)

c227 21-13740B37 33 Q2-4 48-11043C06 PNP o 26-80228L01 shield, can (J4, J5)

c12,13 21-11032B15 0.22 uF, +80-20% Q51 4880182044 NPN R180 06-11077G52 422k, +1% jeld,

C15 21-11032B15 0.22 uF, +80-20% G228 2113740873 1000 Q8254 48-11043C12 FET R181 06-11077F91 10.0k, +1% 26-80916V01 shield, VCO frame

ci6 21-13740B51 120 Cc229 21-137408B05 1.5, +.25 pF Q55 48- 0214602 NEN R182 06-11077G28 23.7k, +1% 75-05295B02 pad, crystal (4 used)

c17 21-13740B66 510 €230 21-13740817 47, +.25 pF -8 R207,208 06—11077A44 56

ci8 21-13740855 180 c231 21-13740B38 36 ase 48-11043C12 FET R209 06-11077A66 470 10/15/89

©20 21-13740B66 510 c233 21-13740849 100 Q101 48-05128M16 PNP R210 06—11077A01 0 note: For best performance, order diodes, transistors, and integrated circuit devices by

cat 2113740856 200 234 21-13740838 36 Qi02103 PEET i A R211 06-11077A98 10k Motorola part number.

C23 21-13740B65 470 G235 21-13740B17 4.7, +.25 pF Q105 46-80214G02 NPN R212,213 06-11077A76 1.2k

c24 21-13740B61 330 ©238-240 21-11032B15 0.22 uF, +80-20% Q107 4880182044 NPN A214 06-11077A62 330

c25 21-13740B60 300 Caa1242 21-13740831 18 Q151 48-80182D44 NPN R215 06-11077A86 3.3k

C26-29 21-11032B15 0.22 uF, +80-20% C243 21-13740B13 33, +.25pF Q203 46-80141L06 FET R216 06-11077A70 680

C30 21-13740B69 680 C245-247 21-11032B15 0.22 uF, +80-20% Q204.205 46-80182D44 NPN R217 06-11077A34 22

c31 21-13740B48 91 G248 21-13740B15 39, +.25 pF Q206 48-80141L06 FET R218 06-11077A66 470

C32 21-13740B63 390 cas0 2113740831 18 Q307,208 4880192044 NPN R219 06-11077A28 12

c51 21-13740B52 130 C251,252 21-11032B15 0.22 uF, +80-20% Q576 08021460 NEN R220 06-11077A66 470

Cc52 21-13740B59 270 C277,278 23-11048819 47 uF, +20%, 16V Q277279 48-05128M16 PNP R221 06-11077823 100k

C53-57 21-11032815 0.22 uF, +80-20% C301 21-11032B15 0.22 uF, +80-20% Q351 48-80930W01 dual gate FET R222 06-11077802 13k

Cs8 21-13740B68 620 cant 21-11032815 0.22 uF, +80-20% Q352-354 48-80214G02 NANC R223 06-11077A94 6.8k

c59 21-13740B63 390 C351 21-13740837 3 Q355 48-05128M16 PNP R224 0611077823 100k

C60 21-13740B26 1 C352-354 21-11032B15 0.22 uF, +80-20% Q356,357 48-80214G02 NPN R226,227 06-11077A44 56

Cé1 21-13740B57 220 €355 21-13740B58 240 Q358359 48_05128M16 PNP R228 06-11077A66 470

ce2 21-13740817 47, +.25 pF C356 21-13740821 6.8, 1.5 pF Q360 46-80214G02 NPN R229 06-11077A01 0

ce3 21-13740B57 220 G357 21-13741833 0.0033 uF, +10% ! t R230 06-11077A98 10k

Ce4 21-13740B19 5.6, +.25 pF C358 21-13740B58 240 resistor, chip, ohm, +5%, 1/8 watt (unless otherwise indicated) R231,232 06—11077A76 1.2k

C65 21-13740B64 430 €359 23-11013D13 10 uF, +10%, 20V, tantalum R2 06-11077A29 13 R233 06-11077A62 330

C66 21-13740B65 470 C360 21-11032B15 0.22 uF, +80-20% R3 06-11077A68 560 R234 06—11077A86 3.3k

c67 21-13740B39 39 C361 23-11013D13 10 uF, +10%, 20V, tantalum R4 06—11077A84 2.7k R235 06-11077A72 820

C69 21-13740B18 5.1, +.25 pF €362,363 21-11032B15 0.22 uF, +80-20% R5 06-11077A56 180 R236 06-11077A34 22

c71 21-13740B18 5.1, +.25 pF C364 21-13740B57 220 R6 06-11077A98 10k R237 06-11077A66 470

c72 21-13740B37 33 C365 21-11032B15 0.22 uF, +80-20% R7 06-11077A94 6.8K R238 06-11077A28 12

c73 21~11032B15 0.22 uF, +80-20% C366 21-13740B57 220 RS 06-11077A90 4.7k R239 06-11077A66 470

c74 21-13740B22 7.5, +.5 pF C367 21-13740B49 100 R9 06-11077A98 10k R240 06-11077A74 1k

c75 21-11032B15 0.22 uF, +80-20% C368,369 21-11032B15 0.22 uF, +80-20% R51 06-11077A43 51 R241,242 06-11077A50 100

c76 23-11013D13 10 uF, +10%, 20V, tantalum €370 21-13741837 0.0047 uF, +10% R52,53 06-11077A86 3.3k R243 06-11077A54 150

c77 21-13740B37 33 c371 21-13741829 0.0022 uF, +10% R54 06-11077A74 1k R244 06-11077A74 1k

c78 21-13740B51 120 €372 21-13740B52 130 R55 06-11077A30 15 R245,246 06-11077A50 100

C79-81 21-11032815 0.22 UF, +80-20% €373 21-13740872 910 R56 06-11077A46 68 R247 06-11077A54 150

c82 23-11013D13 10 uF, +10%, 20V, tantalum €374 21-13740B32 20 A57 06-11077A86 3.3k R276 06-11077A98 10k

c83 23-11048B13 10 uF, +20%, 16V, electrolytic €376 21-13740B38 36 A58 06-11077A93 6.2k R277 06-11077A60 270

c84 21-13741B69 0.1 uF, +10% ©377,C378 21-11032B15 0.22 uF, +80-20% R60 06-11077A50 100 R278 06-11077A26 10

c85 23-11048B05 1 UF, +20%, electrolytic €379 23-11049A09 2.2 uF, +10%, 20V, tantalum R63 06-11077A26 10 R279 06-11077A90 4.7k

86,87 21-11032B15 0.22 uF, +80-20% €380 21-11032B15 0.22 uF, +80-20% R65 06-11077A54 150 R280 06-11077A98 10k

css 21-13741B29 0.0022 uF, +10% diode (see note) R66 06-11077B45 820k 2281 06-11077A90 4.7k

c89 21-11032B15 0.22 uF, +80-20% " R68 06-11077B23 100k 301 06-11077A34 22

C90 2113741829 0.0022 UF, +10% paai) P S o saesed R69 06-11077B27 150K R302 18-05500L08 variable, 22k

C91-93 21-11032815 0.22 uF, +80-20% CR51 48-05129M76 silicon, SOT R70 18-05500L08 variable, 22k R303 06-11077B01 12k

co4 21-13740B05 15, +.25 pF CR101.102 48_05199M76 silicon, SOT R71 0611077811 33k R351 06-11077B23 100k

c95 21-11032B15 0.22 uF, +80-20% CRi51 152 48_80006E10 silicon varactor, SOT R72 06-11077809 27k R352 06-11077B09 27k

Cos 21-13740825 10, £5 pF CR202-205 48-80006E10 silicon varator, SOT R73 06-11077821 82k R3s3 G6-11077A91 5.1k

c101 23-11048B13 10 uF, +20%, 16V, electrolytic CR206 48-80154K03 dual Schottky, SOT R74 06-11077A66 470 R354 06-11077A43 51

c102 08-11051A13 0.1 uF, 63V CR209 48-80006E10 silicon varacior, SOT R75 06-11077A42 47 R355 06-11077A78 1.5k

€103,104 21-13741B45 0.01 uF, +10% CR210-213 4880991701 silicon varactor, SOT R76 06-11077A50 100 R356 06-11077A74 1k

C105 23-11048B13 10 uF, +20%, 16V, electrolytic CR214 48-80154K03 dual Schottky, SOT R77 06-11077A88 3.9k R357 06-11077B44 750k

C106 21-13740B47 82 CR251 48-80939T01 barrier Sch ottk R102 06-11077A62 330 R358 06—-11077B35 330k

C107,108 21-13741B69 0.1 uF, +10% ’ ¥ R103,104 06-11077A98 10k R359 06-11077B27 150k

€109 08-11051A13 0.1 uF, 63V filters R105 06-11077B11 33k R360 06-11077A82 2.2k

c110 08-11044A33 1 uF FL51 91-80097D05 455 kHz, 6E R106 06-11077B15 47k R361 0611077808 24k

ci11 08-11051A08 0.015 uF, 63V FL52 91-80098D05 455 kHz, 4E R107 06-11077A98 10k R362 06-11077A98 10k

c112 08-11051A05 0.0047 uF, 63V connector, receptacle R108 06-11077A90 4.7k R363 06-11077A74 1k

C113,114 21-13740B57 220 ’ ) R109 06-11077A26 10 R364 06-11077A50 100

c115 21-13741B69 0.1 uf, +10% 445 09-80135M01 coaxial (RX, TX) R110 06-11077803 15k R365 06-11077A84 2.7k

C116,117 21-11032B15 0.22 uF, +80-20% 46 09-80130M03 14-pin socket (logic board) R111 06-11077A70 680 R366,367 06-11077A74 1k

c118 21-13740829 15 coil R112 06-11077A84 27k R368 06-11077A58 220

ci19 21-11032B15 0.22 uF, +80-20% . _ " R113 06-11077A72 820 R369 06-11077A82 2.2k

122 23-11013D13 10 uF, +10%, 20V, tantalum o ? 24-B0 a8 8172 tums (white) A114,115 06-11077A70 680 R370,371 06-11077A89 43k

c123 21-13740B59 270 54 54-80063M07 0.33 ut R116 06-11077A92 5.6k R372 06-11077A93 6.2k

Cc124 08-11051A13 0.1 uF, 63V L5253 24-80063M19 3‘3 uH R118 06-11077A70 680 R373 06-11077A76 1.2k

c125 21-13741B69 0.1 uF, +10% 154 24-80063M31 gy R119 06-11077A86 3.3k R374 06-11077A74 1k

ci27 23-11048B13 10 uF, +20%, 16V, electrolytic 155-58 54-80164MO1 tunable, 0.7 uH R120,121 06-11077A88 3.9k R375 06-11077A43 51

c128 21-13740878 1800 15960 24_80063M23 68UuH R122 06-11077A43 51 R379 06-11077A76 1.2k

C129 2311048806 2.2 uF, +20%, electrolytic 161,62 24-80063M31 47 uH R123 06-11077A34 22 R380,R381 06-11077A92 5.6k

C130 23-11048B13 10 uF, +20%, 16V, electrolytic L63 24-80063M24 8.2 uH R124 06-11077A86 3.3k R382 06-11077A98 10k

c131 21-11032B15 0.22 uF, +80-20% L64 25 _80000EQ1 tunable, 455 kHz R125 06-11077A70 680 R383 06-11077A90 4.7k

c132 08-11051A17 0.47 uF, 63V L65.66 24-80063M31 sTuH R126 06-11077A50 100 R384 06-11077A98 10k

C133 23-11048B13 10 uF, +20%, 16V, electrolytic L101 24-80063M24 8.2 uH R129 06-11077A58 220 R387 06-11077A01 0

g}gﬁ g:—}; (;%317 g ?bzozouﬁ +80-20% L102 24-80063M10 056 uH R130 06-11077A82 2.2k transformer

Ci52 21-13740846 75 L1 S lunable, 17-3/4 tums Ria2,133 O 107790 i T2 25-80163Mo02 balun

C153 21-13740B25 10, +.5 pF L202 24-80931W26 tnjnabie, 13-1/2 turns R134,135 06-11077A74 1k integrated circuit (see note)

g: 23,156 gm g;:?gig (1) 8(% OF +10% 1203 24-80063M23 6.8 uH 212‘5 0&11075350 100 Us1 51-05479G05 receiver system

Cizg 5113740829 15 U 1204 24-80063M12 0.82 uH 151 06-11077B15 47k U101 51-80931V01 synthesizer

L205-207 24-80063M23 6.8 uH R152 06-11077811 33k U102 §1-80056M04 dual op-amp
g}gg’ g:'}%ggg:; 3722 UF. +80-20% L209 24-80063M23 6.8 uH :gi ggj}g;;ggi ;gOK U103 51-84621K27 regulator, 5 volt )
_ 22 uF, " - N ,

3 Shms  omun s 20 sz ggeu et . o St oy Schematic, Circuit Board Diagrams, and

C166 21-11032B15 0.22 uF, +80-20% § ;

176 oiianaoeTs 1000 1315 e henier 312 ums 157 G0 13 voltage reguiator (soe rote) Parts List for m400 Low Band

C201 23-11048B13 10 uF, +20%, 16V, electrolytic L214 24-80063M24 8.2 UH R160,161 06-11077A98 10k VR176 48-80140L.15 zener, 10V Range 2 RF Board

€205 21-13740873 1000 L215 24-80063M12 0.82 uH R164 18-05500L08 variable, 22k Sheet 2 of

Ca06 21-13740B38 36 L216-218 24-80063M24 8.2 uH R165 06-11077832 240k (P AGE 78 IS BLAN K) (Sheet 2 of 3)
3/31/90

71



i
|
i
f

ik

PONENT

COM

{3

£315

Gw

SDE

COMPONERNT

DER 810E

L

b

GW-6814W02-0

SFLAY

OvE

BI4Wa -0

GW-6

OVERLAY

wreult Board Diagrams, ang
arts List for m400 Low Band

ps

Schematic,

P

Hange 2 RF Board

{Sheet 3 of 3)

ol



SOLDER-SIDE VIEWS COMPONENT-SIDE VIEW
c

EC B M9681 s €
M9618, M9619
5 MMBT 3904
£ 9 3 EE MMBT 3906
4y £33
g &g 3 < % +
. I:Jl “ v -<J z E 5 PIN
p3 E 1 E §E8 53
2 E ¥ £ . (THESE NUMBERS MATCH THE Wl — —(C D
z § 3 3 &  PLASTIC MOLDED NUMBERS) o X35 PIN { TOWARD 0653 SPARE PAD TO OTHER PAGE
22 ° PIN 5 1S CLOSEST TO BACK OF RADIO SOLDER - SIDE VIEW
CAUTION= VOLTAGE IS PRESENT s 2 3 4 1 | LOGIC BOARD'S HEAT SINK [ 5 3 2 4 ¢ J10- INTERNAL SPEAKER sov
WHEN RADIO 1S TURNED "OFF" J7- RF POWER AMP I _|_
8ol RS9
13.8V CONTINUOUS < l ! 13.8v = 1 8L )
i CUT FOR IGNITION 2w EN NOTES:
PR AT asss AT : O « _—
W/ .
e Qe ovem_9svin M9684 aav ugol . UNLESS OTHERWISE INDICATED, RESISTOR VALUES
2 e s o6V 03 — D/A CONVERTER 0 ool K ARE IN OHMS, CAPACITOR VALUES ARE IN
SeK i FoomANAX) R470 Racs " °B°T 504 = a3 a4 as as Ps MICROFARADS, INDUCTOR VALUES ARE IN
Q454 - Y F 3 e 270 MBT 3908 , sv T P |9 RF 80ARD MICROHENRIES.
M9€49 % cas8 13.8V(R) 13 4V(T) 4 cass ‘
Rast 3 SRt > - T 5o 8 R803 Icatcalicia 7 | svnmH cLock . NON-POLARIZED CAPACITORS ARE CHIPTYPE UN-
T 307 6-8v/(T) = R4S Q804 VRBO4 = = =
06w = ik negy I MMBT3904 |2 7" bR - - - o Lovnre oara LESS OTHERWISE INDICATED.
) Q452 c460 2.6V Q454 100K ov 13.8v ;
- 1 3 i*% Ra67 ALARM —@ = = = oIVIR) RB{E r847 // lmeis D ARE ALUMINUM
e MO0 R e [MMETO e nees] T 1" g - TVATYENT) oo /7 100K / ook £ B OTRORATIC TYPE UNLESS OTHERWISE IN.
! osw \ cas2 R4E0 7 R473 100K 1oop | , 9.9-55VITYF) 9 |FREQ CONTROL DICATED.
R453 455 27K +8 1% pa 4-6v irvey —7
680 680 oF 2 Eev; R/ 48 R?‘ cass 4. NOT USED.
Q453 R456 o ﬁ‘%?“ o 022 POLY & 4-6V(TYP)(T) 4 [ T/R SHIFT GH
MMBT3904 5% “5'“ = - = 15V(R) 0.44VIR) AT TURN-ON ONLY Q804 . DC VOLTAGES ARE MEASURED WITH A Ht
Ras4 Ras? “ R e 15 T MAINTAINESD N MBT3304 D R o IMPEDANCE (10 MEGOHM) DC VOLTMETER.
i 201 (R) —9 GV 1 cnasv ook R.‘“53.< LUE 15 THEI D IN'R"MODE ] = 6 LsyNTH LE.
= SBGOW 2K = = B 20 \r2.av 5- VOLT REGULATOR = . ALL VOLTAGE MEASUREMENTS ARE IN THE RECEIVE
|___ 4 — —— —— ——— — —-‘ gsv 4 SV MODE UNLESS INDICATED AS FOLLOWS:
(SOURCE) 28V (R) RECEIVE MODE
4s5mA Q403 (NOTE 4) 4 14 | TEMP SENSE
| M9684 | sav | Umzout sov Jueoi(a)  JUeD!(B) (T) TRANSMIT MODE
R410 I I, CONNECTED IN GND i ' 12 | PINSHIFT , MEASURED IN THE RECEIVE MODE WITH AN
1.8K 1< AL Hca0e %5307 N S A TX DAC'S & DATA FILTERS ON-CHANNEL SIGNAL AT A LEVEL OF —20 DBM
crao3 | * - b - ,
3o }s.0v I ! il TANTALUM | 3P Hi-SPEED RX DATA g 2 c704 N‘LV PPPLOPL) | o 96V P ¢ | 9.6V MODULATED WITH 1 KHZ AT 3 KHZ DEVIATION.
YR 402 | -_,__I— = I HEADER T uﬁw ‘ [\/\/ 735MVP-P _(FOR # 750KZ DEVNNTHPL/OPLONLY) | || oon o MEASURED WITH AN AC RMS VOLTMETER.
= 'l | e T Fo ok ooz i 1 SAME AS NOTE 7 EXCEPT MODULATING FREQUENCY
CR604 . POL .
Reos N, R704 o mu 3.5v 3v l:gﬁa 9.6v 1S 100 HZ.
é s 444
foos : AR , g et
?i?U ) R714 53 Reco 2 OH:TLOAD) (
Q404 9.6 VOLT REGULATOR u. sevs— 10t D22 1 A . .
M9649 26V, 9.6V ok cese RED IN THE TRANSMIT MODE WITH 1 KHZ,
CR401 CR402 lcaoa rca04 (SOURCE) a8V LO-SPEED RX DATA FILTER i 18K ,K 44 . aﬂo%ﬁas HMS'SIGNAL APPLIED TO MIGROPHONE IN.
‘"o'c-so‘ o R407 T o 610 R Y GoB° PUT FROM 600 OHM SOURCE.
R403 203V RIOS o 3 R620 5V P-P NOISE S "””’bss Woret) 35V
°ee el 12 l R405 B oV o Sewat) \' MMBT3906 ceso
Q402 L214 Lla0ia 2Ki% L : Re R616 RESH «
3 _so3v 2K y
MMBT3904 h\* R:OOKS AW (qngRCE) 6 FEET IFED o l/-( Q&0 50, svim) \ 7V P-P . ,;gﬁ,,,,,,
R402 = ngzzl { " 08 csoe 609 1% ‘\ stiz': MMBT 3904 F-)[—_.._ Pradu | (NOTE 10) — AorErey a8v
< 330-0.6W POLY 100K N 1 poLy i v revpp 1 ReS52 & a6V
) Z 80P A 8y cerz 7 s
NUL SIOMYIMS T Gob ssomvams a7 MISE ! R6T4
Q509 (NOTE 8) (MO SIGNAL) seve ] noes | rero o7y 5|65 s ‘0 | veo mop
MMBT 3904 9.6V - 62K > 11V P-P
RS47 R518 ce61 (FOR t 5KHZ DEV'N)
3KHZ LOW-PAS:S FILTER i500P Tioor qgos ™07€7%
' R8s rvams MMBT3%04
300HZ HIGH-PASS FILTER (NOTE 7)” €552
08 DE-EMPHASIS & MU 735MV csse 1 2 | SQUELCH O/P
zev (X)) MMBT 3906 1375V R502 68y 100my RSS9 JNOTE7) L0622 RSS2
' R509 ‘ Tcsos 22K RSO3 |, woren e[ ook 1% poLY e (no oL T
820 622 22K A qR04 NOTE7) (NOTE D) 4 g1y 2 |a S
R5i2 I POLY RS04 C560 €559 RS54 RS 74 ‘/"— (NOTE 7]
- AY 8
° Roi0 509 oV ox L oapoLY Jo.1hoLy 62K 2K &1 . 22.5 MV RMS(NOTE 7) 3 | DETECTOR AUDIO
Q506 MMBT 3904 820 T Trsos €565 RS61 LAY *
2.’-&"__ 73v 15K VTR + 07k | RS60
316y ous M9649 - | c5i2 . 75v 0 i*% 665 (NOTE7)
(NOTE 9) X 100P 1% LOCK DETECT
RSi3 6.7v CR504 L cs06 €505
27-1/4W Ho2 T 1oop & 100P
6.7v—s 503
csi4 R508 68V Q502 Q) 6.8V v
Tous-4_ 2 %% lerv
and Jio-1 T oo on oso K MMBT3906 j‘yosm oot CRED
RSIG | A e7v ) ) - MMBT3906 | ...,
1470 100p 330p L csor =53
POLY
Q307 <3 088V TANY R505 MMBT3904
M9648 rsu Q503 33k 1
f_zzk MMBT3904| c5!! R501 €50t
<+ b F V€ WIPER GW-5306-4
= 100P asor 27K OaLy 145 MY RMS
- AUDIO POWER AMP je70 (NOTE 9)

Schematics, Circuit Board Diagrams, and
Parts List for Logic Board
(Sheet 1 of 4)

5/15/89
80



IMPORTANT

COMPONENTS WITHIN SHADED AREA ARE
NOT FIELD-SERVICEABLE. IF SERVICING IS
REQUIRED, THE ENTIRE BOARD MUST BE
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NOTE 1: EARLY MODEL USE 2KX8 NOVRAM,
LATE MODELS USE 2KX8 EEPROM.
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parts list

HLN5402A Logic Board MXW-5310-D MXW-5310-D (2) MXW-5310-D (3) MXW-5310-D (4)
REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed, pF, +5%, 50V (unless otherwise indicated) CR604 48-83654H01 silicon R565 06-11077A98 10k R891 06-11077A92 5.6k
C401 21-13741B45 0.01 uF, +10% CR651 48-83654H01 silicon R566 06-11077A96 8.2k R892 06-11077A98 10k
C402 08-11051A09 0.022 uF, 63V connector, receptach R567 06-11077A86 3.3k R893,894 06-11077831 220k
C403 21-13741B45 0.01 UF, +10% ¥ » receptacle ! ) R568 06-11077A98 10k RB9S5 06-11077B19 68K
€404 23-11048B19 47 UF, +20%, 16V, electrolytic 3 28-80129M01 5-pin, accessories R569 06-11077A42 47 R896 06-11077B09 27k
€405 23-11048B13 10 uF, +20%, 16V, electrolytic J 28-80128M01 5-—pin, RF power amplifier R570 06-11077B17 56k R897,898 06-11077A98 10k
C406 23-11048A17 33 uF, +20%, 16V, electrolytic J8 28-80126MO1 23-pin. ) R573 06-11077B09 27k
C407 23-11013A56 47 uF, +20%, 6V, tantalum J10 28-80128M02 2-pin, internal speaker jumper R574 06-11077A01 0 integrated circuit (see note)
C408 23-11048B19 47 UF, 120%, 16V, electrolytic J601 09-84181L01 2-pin push—on R604 06-11077A98 10k U401 51-80056M04 dual op-amp
C451 23-11048B19 47 uF, +20%, 16V, electrolytic 4801 06-11009B23 0-ohm resistor R605 06-11077A74 1K U402 51-80068C06 regulator
Cana 21-13741B45 0.01 UF £10% Jso2 06-11024B23 0-ohm resistor RE09 06-11077B11 33K U451 51-80056M04 dual op-amp
Cana 21-13741B69 0.1 UF, +80-20% J804 06-11024B23 0—ohm resistor RE10 0611077807 22k U551-553 51-80056M04 dual op-amp
C454 21-13741B45 0.01 uF, +10% coll R611,612 06-11077G42 33.2k, +1% U601 51-80056M01 dual comparator
C455 08-11051A15 0.22 uF, 63V L8041 24-82723H35 23 uH R613 06-11077G45 35.7k, +1% U602,603 51-80056M04 dual op-amp
458,459 21-13740B36 30 L802,803 24-83961B02 5 turns, green R615 06-11024J15 187k, £1% ues1.652 51-80056M04 dual op-amp
C460,461 21-13741B45 0.01 uF, $+10% ' ' R616 06-11077G48 38.3K, +1% ues3 51-80059M01 voltage—controlled attenuator
€501,502 08-11051A13 0.1 uF, 63V connector, plug R617 06-11077A82 2.2k u7o1 51-80056Mo4 dual op-amp
€503 21-13740B49 100 P& 28-80127M02 14—pin, RF board R618 06-11077B23 100k ueo1 51-80135C10 D/A converter
C504 23-11048B13 10 uF, +20%, 16V, electrolytic P601 28-80250B02 3-pin, for JUBO1 R619,620 06-11077A98 10k uso2 51-80860T01 microcomputer
€505,506 21-13740B49 100 transistor (see note) R651 06-11077A68 560 ueo3 51-82862N09 logic array
507 23-11013D13 10 UF, $10%, 20V, tantalum Q401 4800869619 PNP R652 06-11077A50 100 uso4 51-99003002 EPROM 8KX8
C508 08-11051A15 0.22 uF, 63V Q402 4880214002 NPN R653,654 06-11077A98 10k usos 51-80057M01 NOVRAM, 2KX8, early models
o508 23-11048B13 10 UF, £20%, 16V, electrolytic Q451,452 4800865619 PNP R655 06-11077A90 47k e el B B Jate models
51 21-13740B61 330 y R656 06-11077B39 470 :
C511-513 2113740849 100 Saa3ase T INs AN R657 06-11077842 620k ugo? §1-80056M01 dual comparator
C514 23-02308M01 1000 UF, +20%, 16V, electrolytic Q501 502 4505128M16 PNP R658 06-11077H65 619k voltage regulators (see note)
€515 21-13740849 100 Q503,504 48-80214G02 NPN R659 06-11077A82 2.2 VR401 48-83461E40 zener, 5.1V
C551 23-11048A17 33 uF, +20%, 16V, electrolytic 0505' 48-05128M16 PNP R660 06—-11077B19 68k VR402 48-82256C15 zener' 51V
€552 2113740833 22 Q506 48-00869619 PNP RE61 06-11077803 15k VRS51 48-82256C11 zener, 10V
€553 21-13740B73 1000 Q507 48-00869618 NPN R662 06-11077817 96k VRBO1 48-82256C20 zen8r, 27V
554 08-11051A03 0.0022 uF, 63v Q508 48-05128M16 PNP R663 0611077818 62k VR802,803 48-82256C11 zener, 10V
555 21-13740853 150 Q509 48-80214G02 NPN R664 06-11077807 22 VRB04,805 48-82256C20 zener, 27V
C556-558 08-11051A12 0.068 UF, 63V Q51 450512616 PP R665 06-11077A84 2.7k VRS06. 4662956011 Zoner. 10V
559,560 08-11051A13 0.1 uF, 63V Qs52 4880214602 NPN R666,667 06-11077823 100k VR807 4882956020 Zoner. 27V
C561 23-11048B805 1 uF, $20%, electrolytic Q601 4580214609 NPN R666-670 06-11077B18 62k '
C562 08-11051A09 0.022 uF, 63V Q651 48-05128M16 PNP R671 06-11077A50 100 crystal (see nore)
563,564 21-13740B49 100 Q852 4880214602 NPN R701 06-11077G88 100k, +1% Y151 48-80173D09 7.776 MHz
C565 23-11048B13 10 uF +20%, 16V, electrolytic Q801 48-80214G02 NPN R702 06-11077H13 178k
C566,567 21-13741B45 0.01 uF, +10% Q802 48-11043C10 PNP R703 06-11077G31 25.5k non-referenced items
C604 23-11048B05 1 uF, $20%, electrolytic Q803807 4880214002 NPN R705 06-11077H13 178k
C606 08-11044A22 0.039 UF, 63V Q808.809 48 05128M16 PNP R706 06-11077G88 100k, +1% 03-10943M04 screw, M2.5 X 8 (5 used)
C607 08-11051A13 0.1 uF, 63V Q810-812 4880214002 NPN R707 06-11024J26 243K, +1% 0400001718 washer (4 used)
C608 08-11051A05 0.0047 uF, 63V R709 06-11077B10 30k 07-80925T01 bracket, heat sink
C609 21-13740B55 180 resistor, fixed, ohm, +5%, 1/8 watt (unless otherwise specified) R710-712 06-11077G68 61.9k, +1% 09-82071K09 14-pin socket (2 used)
©610 08-11051A15 0.22 uF, 63V R401 06-11077A70 680 R713 06-11077A86 3.3k 14-80145M01 insulator, accessory
cé11 21-13740B46 75 R402 06—-02369M31 330, 0.6W, metal film R714 06-11077B16 51k 14-82369E13 insulator, accessory connector
c612 23-11048B19 47 uF, +20%, 16V, electrolytic R403 06-11077A70 680 R715 06-11077B05 18k . 14-83820M05 insulator, head conductive
C651 23-11048B19 47 uF, $20%, 16V, electrolytic R404 06-11077F18 1.74K, +1% RSO1 06-11077A78 1.5k 15-80076M01 plastic housing
652 08-11051A06 0.0068 UF, 63V R405 06-11077F28 221k, +1% R802 06-11077A84 2.7 26-80123M01 shield frame, high speed logic
653 08-11051A15 0.22 uF, 63V R406 06-11077A98 10K R803 06-11077A98 10k 26-80125L02 heat sink, audio/regulator
C656 23-11048B13 10 UF, +20%, 16V, electrolytic RA407 06-11077A76 1.2 R804 06-11077A90 47k 42-80940T01 fing, retaining
©657 21-13741B69 0.1 uF, +80-20% R408,409 06-11077A98 10k R805,806 06-11077A98 10K
C658 21-13741B45 0.01 uF, +10% R410 06-11077A80 1.8k R807 06-11077B15 47K _ ) ) . 51589
©659 23-11013A56 47 UF, £20%, 6V, tantalum RA451,452 06-02369M01 1, 0.6W, metal film R808,809 06-11077A90 47k note: For best performance, order diodes, transistors, and integrated circuit devices by
€660 23-11048B13 10 UF, $20%, 16V, electrolytic R453 06-11077A70 680 R810,811 06-11077B17 56k Motorola part number.
C661 21-13740B76 1500 RA54 06-02369M31 330, 0.6W, metal film R812-815 06-11077A90 47k
C662 21-13741B39 0.0056 R455 06-11077A70 680 R816-818 06-11077B23 100k
C663 21-13740B49 100 R456 06-11077A82 2.2 R820,821 06-11077A98 10k
C701 21-13740878 1800 R457 06-11077A76 1.2k R822 06-11077B15 47k
€703 21-13741B69 0.1 uF, +80-20% RA458,459 06-11077A90 47k R823,824 06-11077A98 10k
C704 21-13740B49 100 R460 06-11077B01 12k R825 06-11077B15 47k
C705 08-11051A09 0.022 uF, 63V R461 06-11077A70 680 R826-828 06-11077A98 10k
C706 08-11051A13 0.1 uF, 63V R462 06-11077B29 180k R829-832 06-11077A74 1K
c707 08-11051A01 0.001 UF, 63V R463 06-11077825 120k R833 06-11077A98 10k
801,802 21-13740B49 100 RA464,465 06-11077G88 100k, +1% R834 06-11077F91 10K, +1%
C803-807 21-13740873 1000 R466,467 06-11077F91 10k, +1% R835 06-11077B08 24K
808,809 21-13740B49 100 RA468 06-11077A60 270 R836 06-11077A98 10k
C810,811 21-13740B73 1000 R469 06-11077A74 1k R837 06-11077B05 18k
C813-823 21-13740873 1000 R470 06-11077A98 10k R838 06-11077F91 10K, +1%
C824,825 21-13740B49 100 R471 06-11077B07 22k RB39-841 06-11077A98 10k
C826 21-13740873 1000 R472 06-11077A92 5.6k R842 06-11077A74 1k
cs27 23-11048805 1 uF, +20%, electrolytic R473 06-11077B09 27k R843,844 06-11077A98 10k
c828 21-13741B69 0.1 uF, +80-20% R474 06-11077A98 10k R845 06-11077A74 1K
c829 21-13741845 0.01 uF, +10% RS501 06-11077A84 2.7k R846 06-11077A98 10k
€830 21-13740B25 10, +.5 pF R502,503 06-11077807 22k 847,848 06-11077A74 1K
C831 21-11031F10 56, +.5pF R504 06-11077A98 10k R849 06-11077A98 10k
€832 21-13740825 10, +.5 pF R505 06-11077A86 3.3k R850 06-11077A74 1k
€833 21-13740873 1000 R506 06-11077A78 1.5k R851,852 06-11077B15 47
834,835 21-13741B69 0.1 UF, +80-20% R507 06-11077A66 470 R853 06-11077B45 820k
€836 21-13740873 1000 R508 06-11077A98 10k R854 06-11077A90 47k
C837-840 21-13741B45 0.01 uF, +10% RA509,510 06-11077A72 820 R855 06-11077B15 47K
©841-848 2113740873 1000 R511 06-11077B07 22K R856 06-11077A74 1k
€849 21-13740B49 100 R512 06-11077A46 68 R857-860 06-11077A98 10k
€850 21-13740873 1000 R513,514 06-11009B23 2.7, 1/4W, carbon R861 06-11077823 100k
852,853 21-13741B45 0.01 uF, +10% R515 06-11077A46 68 R862 06-11077F95 1K, £1%
c854 21-13740B73 1000 R516 06-11077A66 470 R863 06-11077F91 10k, £1%
855 23-11054A09 47 uF, +20%, 6V, tantalum R517,518 06-11077A98 10k R864 06-11077F20 1.82K, +1% END OF DOCUMENT
856 21-13740B49 100 R519 06-80185M01 1, 2W, metal plate R865-873 06-11077A98 10k
€857 23-11048B13 10 uF, +20%, 16V, electrolytic R551 06-11077B01 12k R874 06-11077A74 1k
C858 08-11051A15 0.22 UF, 63V R552 06-11077B37 390k R875,876 06-11077A98 10k
C868 21-13740B49 100 R553 06-11077B19 68k R877-879 06-11077823 100k
diode (see note) R554-555 06-11077B18 62k R880 06-11077B15 47k
CR401 48-83654H01 silicon hose ge-norress 4.02k, +1% Ree1 06-11077A% 10K
2 1.82k, 11077807 . A :
CRa02 48-83654H02 siicon R558 06-11077G41 oyl R883 ettt a7k Schematics, Circuit Board Diagrams, and
silicon H H
e L i e o et S Parts List for Logic Board
CR501,502 48-83654H02 siicon R561 06-11077G91 107k, £1% R886 06-11077B07 22k (Sheet 4 of 4)
CRS51 06-11009823 Jumper resistor R562 06-11077B11 33k R887 06-11077A90 47k
CR603 48-83654H01 silicon R563 06-11077B15 47% R889,890 06-11077A98 10k
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