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and abbreviations.
TERM:

Alert Tones
Code Plug
DPL

DTMF

FGU

Logic 1
Logic 0

PA

PL

PLL
Quik-Call II™
RIB

RX

TX
Transceiver Board

VvCO

SPECIAL TERMS AND ABBREVIATIONS

The construction technology and circuits in the MT1000 radio require the use of the following special terms

DESCRIPTION:

Audible annunciators of radio status

That portion of the software that is coded for the individual user
"Digital Private Line" (digitally coded squelch)

Dual-Tone, Multi-Frequency (phone interconnect signalling)
Frequency Generation Unit (Lowband Models Only)

A voltage level of approximately 5Vdc

A voltage level of approximately 0Vdc

Power Amplifier

"Private-Line" (tone coded squelch)

Phase-Locked Loop

Paging Option

Radio Interface Box - Converts RS-232 voltage level signals to 0 and 5 volts
Receive

Transmit

The printed circuit board containing the functional components
of the receiver and transmitter

Voltage Controlled Oscillator

iif




FCC REGULATIONS
State that:

1. The rf power output of a radio transmitter shall be no more than that required for satisfactory technical
operation considering the area to be covered and the local conditions.

2. Frequency and deviation of a transmitter must be checked before it is placed in service and rechecked
once each year thereafter.

FCC DESIGNATIONS

H41 Series Models: AZ489FT1622
H33 Series Models: AZ489FT3716
H43 Series Models: AZ489FT3717
H34 Series Models: AZ489FT4717
H44 Series Models: AZ489FT4718

COMPUTER SOFTWARE COPYRIGHTS

The Motorola products described in this manual may include copyrighted Motorola computer programs
stored in semiconductor memories or other media. Laws in the United States and other countries preserve
for Motorola certain exclusive rights for copyrighted computer programs, including the exclusive right to
copy or reproduce in any form the copyrighted computer program. Accordingly, any copyrighted Motorola
computer programs contained in the Motorola products described in this manual may not be reproduced in
any manner without the express written permission of Motorola. Furthermore, the purchase of Motorola
products shall not be deemed to grant either directly or by implication, estoppel, or otherwise, any license
under the copyrights, patents or patent applications of Motorola, except in the normal non-exclusive, royaity
free licence to use that arises by operation of law in the sale of a product.

RELATED PUBLICATIONS AVAILABLE SEPARATELY

OPErating INSLIUCHONS .........c.cueuiiiiiteteeeeee ettt 68P81061C35
HELP CArQ........ooe e et e e e 68P81066C15
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MODEL NUMBER

MODEL CHART

DESCRIPTION

H41GCU7160AN MT1000 HANDIE-TALKIE PORTABLE RADIO, LOWBAND, ROTARY RADIO
H41GCJ7130AN MT1000 HANDIE-TALKIE PORTABLE RADIO, LOWBAND, DISPLAY RADIO
H33GCU7100CN MT1000 HANDIE-TALKIE PORTABLE RADIO, VHF, 2-WATT ROTARY RADIO
H43GCU7100CN MT1000 HANDIE-TALKIE PORTABLE RADIO, VHF, 5-WATT ROTARY RADIO
H33GCJ7190CN MT1000 HANDIE-TALKIE PORTABLE RADIO, VHF, 2-WATT DISPLAY RADIO
H43GCJ7190CN MT1000 HANDIE-TALKIE PORTABLE RADIO, VHF, 5-WATT DISPLAY RADIO
H34GCU7100BN MT1000 HANDIE-TALKIE PORTABLE RADIO, UHF, 2-WATT ROTARY RADIO
H44GCU7100BN MT1000 HANDIE-TALKIE PORTABLE RADIO, UHF, 4-WATT ROTARY RADIO
H34GCJ7190BN MT1000 HANDIE-TALKIE PORTABLE RADIO, UHF, 2-WATT DISPLAY RADIO
H44GCJ7190BN MT1000 HANDIE-TALKIE PORTABLE RADIO, UHF, 4-WATT DISPLAY RADIO
X | X NAB6042A ANTENNA, HELIFLEX, CODED (30-36MHz); FACTORY CUT, NOT FOR REORDERING
X[ X NAB6043A ANTENNA, HELIFLEX, CODED (36-42MHz); FACTORY CUT, NOT FOR REORDERING
X[ X NAB6044A ANTENNA, HELIFLEX, CODED (42-50MHz); FACTORY CUT, NOT FOR REORDERING
R|R NAB6051A ANTENNA, HELIFLEX, CODED (30-36MHz); NPD
R|R NAB6052A ANTENNA, HELIFLEX, CODED (36-42MHz); NPD
R|R NABB053A ANTENNA, HELIFLEX, CODED (42-50MHz); NPD
AlAlA]A NAD6282A ANTENNA, HELIFLEX, CODED YELLOW (136-150.8MHz)
AlA[A]|A NADB562A ANTENNA, HELIFLEX, CODED BLUE (146-174MHz)
XIX|IX]|X NAEG350A ANTENNA, WHIP (403-512MHz)
XIXIXIXIX[ XXX NHN6419A HOUSING, SHADOW BRONZE
XX NHN6463A HOUSING, SHADOW BRONZE
XIXIXxXixIxIxIxIxIx|x NTN4623A HARDWARE, MISCELLANEOUS
XIXIXIXIXIXIX[X]IX NTIN5781A BELT CLIP - PUBLIC SAFETY SIZE
X X X X NTN4822A BATTERY, DUAL CHARGE, MEDIUM CAPACITY
XX X X X X NTN5447B BATTERY, DUAL CHARGE, HIGH CAPACITY
XIX XXX IXiX[xIxX]|X NTN4767A LABEL, FCC
XX XX NTN4892C CONTROLLER, ROTARY RADIO
X1x X1X NTN4893C CONTROLLER, DISPLAY RADIO
X NTN5716A CONTROLLER, ROTARY RADIO
X NTN5717A CONTROLLER, DISPLAY RADIO
XIXIXIX X[ X[ XIX]|X]X NTN4904A FASTENER KIT
XX X | X NTN4908A FRAME, CONTROL TOP, ROTARY RADIO
X[ X X | X NTN4910A FRAME, CONTROL TOP, DISPLAY RADIO
X NTN5718A FRAME, CONTROL TOP, ROTARY RADIO
X NTN5901A FRAME, CONTROL TOP, DISPLAY RADIO
XXX EX XX X{X[x]X NTN4956A FRONT COVER
XIXEX XX X[ X[ X]|X]X NTN5098A NAMEPLATE
XiX X1X NTNS671A RETAINER KIT
X XX XX NTN5871A RETAINER KIT
X XX XX NTN5872A RETAINER KIT
XIX[X]X NTN5767A SHIELD KIT
XIX|X]|X NTN5379A SHIELD, UHF
AlA[A]A NTN4581A SHIELD, VHF (136-150.8MHz)
AlAIA|A NTN5708A SHIELD, VHF (146-174MHz)
XX NTN5782A SHIELD KIT
AlA NUB6091A TRANSCEIVER CIRCUIT, 6-WATT (30-36MHz)
AlA NUB7001A TRANSCEIVER CIRCUIT, 6-WATT (30-36MHz)
AlA NUB6092A TRANSCEIVER CIRCUIT, 6-WATT (36-42MHz)
AlA NUB6093A TRANSCEIVER CIRCUIT, 6-WATT (42-50MHz)
A A _NUD67718B TRANSCEIVER CIRCUIT, 5-WATT (136-150.8MHz)
A A NUD67818 TRANSCEIVER CIRCUIT, 2-WATT (136-150.8MHz)
A A NUD7030A TRANSCEIVER CIRCUIT, 5-WATT (146-174MHz)
A A NUD7040A TRANSCEIVER CIRCUIT, 2-WATT (146-174MHz)
A A NUEG901B TRANSCEIVER CIRCUIT, 4-WATT (403-433MH2)
A A NUE6802D TRANSCEIVER CIRCUIT, 4-WATT (438-470MHz)
A A NUEG6903A TRANSCEIVER CIRCUIT, 4-WATT (470-500MHz)
A A NUEG904A TRANSCEIVER CIRCUIT, 4-WATT (488-520MHz)
A A NUE6911B TRANSCEIVER CIRCUIT, 2-WATT (403-433MHz)
A A NUE6912E TRANSCEIVER CIRCUIT, 2-WATT (438-470MHz)

X = ITEM INCLUDED

A = ALTERNATE ITEM INCLUDED, CHOICE DEPENDS ON CARRIER FREQUENCY AND TRANSMIT POWER
R = REPLACEMENT ANTENNA, SUPPLIED UNCUT INSTRUCTIONS FOR SPECIFIC FREQUENCIES
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MODEL NUMBER

H41GCU7160AN
H41GCJ7130AN

OPTION CHART

DESCRIPTION

MT1000 HANDIE-TALKIE PORTABLE RADIO, LOWBAND, ROTARY RADIO

MT1000 HANDIE-TALKIE PORTABLE RADIO, LOWBAND, DISPLAY RADIO

H33GCU7100CN MT 1000 HANDIE-TALKIE PORTABLE RADIO, VHF, 2-WATT ROTARY RADIO
H43GCU7100CN MT1000 HANDIE-TALKIE PORTABLE RADIO, VHF, 5-WATT ROTARY RADIO
H33GCJ7190CN MT1000 HANDIE-TALKIE PORTABLE RADIO, VHF, 2-WATT DISPLAY RADIO
H43GCJ7190CN MT1000 HANDIE-TALKIE PORTABLE RADIO, VHF, 5-WATT DISPLAY RADIO
H34GCU7100BN MT1000 HANDIE-TALKIE PORTABLE RADIO, UHF, 2-WATT ROTARY RADIO
H44GCU7100BN MT 1000 HANDIE-TALKIE PORTABLE RADIO, UHF, 4-WATT ROTARY RADIO
H34GCJ7190BN MT1000 HANDIE-TALKIE PORTABLE RADIO, UHF, 2-WATT DISPLAY RADIO
H44GC.J7190BN MT1000 HANDIE-TALKIE PORTABLE RADIO, UHF, 4-WATT DISPLAY RADIO
OPTION NO. omMIT ADD DESCRIPTON
X} X NAB6041A | NABB051A | UNCUT ANTENNA (30-36MHz)
X| X NAB6043A | NAB6052A | UNCUT ANTENNA (36-42MHz)
x| x NAB6044A | NAB6053A | UNCUT ANTENNA (42-50MHz)
x| x| x| x H112 NAD6282A |  -----
x| x| x| x NAD6562A |  ----- OMIT ANTENNA
x| x NAE6350A |  -----
x| x| x| x Hi24 NAE6350A | NAE6231A | HELIFLEX ANTENNA 403-438 MHz
x| x| x| x NAE6232A | HELIFLEX ANTENNA 438-470 MHz
x| x| x| x NAE6233A | HELIFLEX ANTENNA 470-512 MHz
x| x[ x[ x H153 | - - . OMIT ALL ALERT TONES
x{ | x] Ixf [x H224 NTN5447B | NTN4822A | DUAL CHARGE MEDIUM CAPACITY BATTERY
[ I'x] x| |x H226 NTN5447A | DUAL CHARGE HIGH CAPACITY BATTERY
x| (x| x| [x Hees | ----- . BATTERY SAVER
X X X X H236 NTN4822A | NTN4825A | DUAL CHARGE HIGH CAPACITY BATTERY (FACTORY MUTUAL)
x| x| [ x| Ix {x [x NTN54478
x| [ x| [x] Ix Hes1 | ----- - TIME-OUT TIMER (60 SECONDS)
x| x| x| x| x| x| x| x| x| x Heva | ----- . PRIORITY CHANNEL SCAN, USER PROGRAMMABLE
x| x| x| x] x| x| x] x[ x| x H297 NTN4956A | NTN5040A | DTMF INTERCONNECT
X[ x| x| x| x| x| x| x| x| x H300 NTN5781A | NTN4814A | CARRY HOLDER
x| xp xi x| x| x| x| x[ x| x H312 NTN5781A [ NTN4758A | CARRY CASE
x| x| x| x| x| x| x[ x| x| x H314 NTN5781A | NTN5883A | LEATHER SWIVEL CASE AND T-STRAP W/3" BELT LOOP
xp x| x| x| x] x| x| x| x[ x H319 NTN5781A | NTN4655A | LEATHER SWIVEL CASE AND T-STRAP W/2" BELT LOOP
x| x| x| x| x| x| x| x| x| x H326 NTN5781A | ----- OMIT BELT CLIP
x| x| x| x| x| x| x| x| x| x Hass | ----- . LED DISABLE
x| x| x| x| x| x| x| x{ x| x H365 | ----- : TRANSMIT INHIBIT ON BUSY CHANNEL
x| x| x| x| x| x| x| x[ x| x Haze | ----- . SCAN FOR PL (NON-PRIORITY CHANNEL)
x| xj x| x| x| x| x| x| x| x H3sa | ..o . DISABLE POWER-UP ALERT TONE
x| x| x| x| x| x| x| x| x| x Ha48 | ----- : DISABLE TALK-BACK SCAN
x| x| x] x| x| x| x| x Ha73 | ..o | .. SPECIFIED FREQUENCY BAND
x| x| x| x| x| x| x| x| x| x Hss2 | ... . FIXED PRIORITY/HOME CHANNEL
x| x| x| x| x] x| x| x| x| x H619 | ----- . OMIT MDC SIDETONES
x| xp x| x] x| x| x| x[ x| x H7o1 | ----- ; INDIVIDUAL CALL (QUIK-CALL Ii™)
X[ x| x| x| x| x| x| x| x| x H703 | ----- . INDIVIDUAL AND GROUP CALL (QUIK-CALL 1)
x| x| x| x| x| x| x| x{ x| x H713 NTN4956A | NTN5586A | CONTINUOUS TONE DTMF
x[ x| x| x| x| x| x| x| x| x H743 NTN4956A | NTN5395A | DTMF WITH ANI
X[ X | X |x H753 NTN4822A | NTN4g23A | MEDIUM CAPACITY DUAL CHARGE FACTORY MUTUAL
XIx| x| [x] [x NTN54478B
x| x| x| x| x| x| x| x| x| x H7s7 | oo | oo FM NON-INCENDIVE RATING
x| x| x| x| x| x| x| x| x| x H770 | ----- . PRETIME DELAY (300ms)
x| x| x| x| x| x| x| x| x| x Hrzi | ----- . PRETIME DELAY (700ms)
x| x| x| x| x} x| x| x| x| x Hrze | ... . PRETIME DELAY (NONSTANDARD)
x| x| x| x| x| x| x| x{ x| x He8o4 | .- . PAC-RT OPERATION
x| x| x| x| x| x| x| x[ x| x Hgot | ----- : TIME-OUT TIMER (NON-STANDARD)
x| x} x| x] x| x| x] x| x{ x H923 NTN4956A | NTN5457B | UNIT ID AND EMERGENCY REVERT (MDC 600™)
xp x| x| x| x| x| x| x| x| x H944 |  ----- . NON-PRIORITY CHANNEL SCAN, USER PROGRAMMABLE
x| x| x} x| x| x| x| x| x| x Ho46 NTN4956A | NTN5457B | UNIT ID AND EMERGENCY REVERT (MDC 1200™)
x| x| x| x| x| x| x| x| x| x Ho58 NTN4956A | NTNS456A [ UNIT ID (MDC 600)
x| x| x| x| x| x| x| x| x| x H59 NTN4956A | NTN5456A | UNIT ID (MDC 1200)
x| x] x| x| x| x| x] x[ x| x Ho61 NTN4956A | NTN5457B | UNIT ID AND EMERGENCY (MDC 600)
x| x| x| x| xI x| x| x| x| x Hge2 NTN4956A | NTNS457B | UNIT ID AND EMERGENCY (MDC 1200)

KEY: X Specifies radio model for which option is available

* Programming modifications only




GENERAL DESCRIPTION

1. INTRODUCTION

The frequency-synthesized MT1000 Handie-Talkie
Radio is an advanced design, microcomputer-based
transceiver that incorporates the latest technology
available in two-way radio communications. All channel
frequencies and squelch codes are stored in an electri-
cally erasable programmable read only memory (EEP-
ROM), with all transmit and receive operations con-
trolled by a microcomputer.

The functions provided by the radio are identified by
the model and option numbers as illustrated by the
modei/option charts at the front of this manual. Model
and option numbers will be shown on the radio infor-
mation sheet, which is shipped with each new radio.

a. Physical Description

All operating controls, except the push-to-talk (PTT)
switch, the monitor button, the LCD backlight/scan pro-
gram button, and the keypad (models with DTMF
option), are located on top of the radio (see Figure 2).
The PTT switch, monitor button, and LCD
backlight/scan program button are located on the left
side of the radio (viewed from the front, see Figure 1),
and the keypad (if so equipped) is an integral part of
the front cover (see Figure 1).

The MT1000 radio is small in size and weight, and
constructed of a highly durable, impact resistant, mold-
ed polycarbonate housing. O-rings and seals are uti-
lized throughout the radio. All controls, including the
PTT switch, the monitor buttons, and the keypad are
weather resistant, and the microphone and speaker
are covered with a special diaphram to provide extra
resistance against dirt, dust, and water intrusion. This
proven rugged construction offers excellent protection
against adverse environmental conditions.

The height of the radio varies with the size of the
battery. All other dimensions are standard, except for
those radios with a keypad option.

b. Electrical Description

Electrically, the radio can be divided into two basic
sections; a transceiver board and a controller flexible
circuit. The transceiver performs the transmit and
receive functions, and the controller controls those
functions.

The transceiver board includes an antenna switch-
ing circuit, a dual-conversion receiver, and a transmit-
ter. The transmitter carrier and receiver first injection
signals are generated by a common phase-locked loop
(PLL) consisting of a voltage controlled oscillator
(VCO) and a frequency synthesizer. In lowband radios,
the VCO and synthesizer are combined to form a fre-
quency generation unit (FGU).

SCAN PROGRAMMING/

MONITOR_—1
BUTTON

DTMF
FRONT
r COVER
(OPTIONAL)

LCD BACKLIGHT//

SINGLETONE
BUTTON

PTT — ]
SWITCH

BATTERY | NKevPaD

LATCH ™~

PROGRAN/

BUTTON

BATTERY.__|

MAEPF-18610-A

Figure 1. Typical MT1000 Series Radio

V4 J.

RED

\
GRN

CHANNEL SELECTOR LEDs  CHANNEL SELECTOR
CONTROL (DOWN) CONTROL (UP)
UNIVERSAL ANTENNA
SEhIfI(E)(%?OR CONNECTOR  CONNECTOR
SWITCH \c 7=~
000 ' 00
Me=lcoo® 00
b looo ]
W) o A
ON-OFF
VOLUME ™ =
CONTROL BICOLOR ROTARY
LED CHANNEL
MAEPF-20783-0 SELECTOR

(6- OR 16- POSITION)

Figure 2. Top Panel Controls and Indicators




The controller flex assembly contains a microcom-
puter, an EEPROM which stores the channel frequen-
cies and squelch codes, and an audio power amplifier
integrated circuit (IC) that includes transmitter and
receiver audio amplifiers. The controller flex also
includes an audio filter IC which encodes and decodes
(in conjuction with a microcomputer) squelch codes,
adjusts and limits the audio level for correct transmitter
deviation, and pre-emphasizes and de-emphasizes
audio signals. Another circuit which is contained on
the controller flex is a dc switch, which controls the
radio's transmit and receive voltages.

2. STANDARD FEATURES

The MT1000 radio has an internal microphone and
speaker, but can be operated with an optional external
microphone and/or speaker. An external antenna con-
nector and a top-mounted "universal connector” pro-
vide easy access for testing, and for attaching a wide
variety of audio accessories. Radio models are avail-
able with up to 99 (32 for lowband) channels of carrier,
tone Private-Line® (PL), and or Quik-Call |I™,and/or
Digital Private-Line™ (DPL) squelch operation. Type of
squelch is enabled on a per channel basis with up to
16 code pairs available per radio. Two power output
levels are offered, medium power (2 watts) or high
power (5 watts on VHF models or 4 watts on UHF
models). Lowband models are available in high power
(6 watts) only.

The battery pack slides on to the bottom of the
radio and is held in place by a spring loaded catch.
Batteries are available in two different sizes which cor-
respond to the battery capacity (medium and high).
The medium and high capacity batteries are available
in standard and rapid charge rates. The different size
batteries affect the operating time between charges as
well as the overall height and weight of the radio.

A bicolor LED (for rotary radios) or two LEDs (for
display radios) on the top of the radio serve as user
feedback. The LED indicates when the radio is in
transmit (continuous red), a low battery condition
(flashing red), or channel busy (flashing green - coded
squelch application only).

3. SPECIAL STANDARD FEATURES
a. Radio Cloning

Each MT1000 radio has a unique data-stored "per-
sonality” with frequencies, squelch code pairs, and
other operating characteristics. Using a simple cloning
cable, one radio's characteristics can be duplicated
into another MT1000 radio of the same bandsplit.

b. Field Programming

The MT1000 radio utilizes a reprogrammable EEP-
ROM codeplug, which permits operating characteris-

tics to be changed without opening the radio.
Programming is accomplished via a programming
cable interface to an IBM PC, Laptop PC, or Personal
System/2 computers.

c. Multiple Digital Private-Line , Tone Private-Line
Coded Squelch, And Single Combination of
Quik-Call Il Codes

Coded squelch allows only those calls with a
radio's particular code to be heard, and can be
enabled on a per channel basis. So an MT1000 radio
can have carrier squelch on some channels, Digital PL
squelch on others, Tone PL squeich on others, and
Quik-Call Il on even others. You can choose from 80
Digital Private-Line codes and 28 Tone Private-Line
codes.

4. PRINTED CIRCUIT BOARDS AND FLEXIBLE
CIRCUITS

a. General

Functional circuits in the MT1000 radio are con-
tained on: (1) the Transceiver Board and (2) the
Controller Flex. Five flexible printed circuits eliminate
all discrete wiring, except the switched B+ wire to the
transceiver board. Radios with keypad options have
functional circuits contained on a board in the front
cover.

b. Tranceiver Board

The transceiver board is a two-layer or four-layer
printed circuit board containing the rf and i-f portions of
the radio. Almost all components are mounted on the
top side of this board.

c. Controller Flex

The controlier flex is packaged inside a protective
flex carrier. It is a two-layer flexible printed circuit with
the components surface-mounted on one side. When
packaged in the flex carrier it is folded in half with all
components on the outside.

d. Interconnect Flexes

The interconnect flexes are two-layer flexible print-
ed circuits. These include:

» PTT/B+ Flex
* Volume Pot Flex
» Frequency Switch Flex
+ |-F interconnect Flex
» Front Cover Flex
e. Keypad Board (Optional)

The keypad option board is a four-layer printed cir-
cuit board mounted in the radio's front cover. All com-
ponents are surface mounted on one side of the
board.




5. BATTERIES

The rechargeable nickel-cadmium batteries availabe for the MT1000 radio are listed in Tabie 1. Battery
choice is governed by duty cycle, operating time, and maximum height and weight desired.

Table 1. Batteries for the MT1000 Radio

“TYPICAL HOURS
KIT BATTERY CHARGE OF OPERATION
NUMBER CAPACITY TIME 2-WATT | 4-&5-WATT | 6-WATT
(IN RAPID CHARGER) RADIOS RADIOS RADIOS
NTN4822A MEDIUM 1HR 8 HRS 5 HRS
NTN4823A MEDIUM 1HR 8 HRS 5 HRS
NTN5447B HIGH 1HR **13 HRS 8 HRS 7 HRS
NTN4825A HIGH 1HR **13 HRS 8 HRS

* BASED ON A DUTY CYCLE OF 5% TRANSMIT, 5% RECEIVE, AND 90% STANDBY TIME.

** 14 HOURS ON VHF RADIOS




BATTERY CHARGING

1. CHARGERS AVAILABLE

Available chargers include compact chargers, sin-
gle-unit desk top chargers, and multiple-unit chargers
that may be mounted on a wall or bench. The multi-
ple-unit chargers will charge up to six nickel-cadmium
batteries at one time.

The chargers are available in slow charge and
rapid charge models. The slow charge models will
charge the batteries, with or without the radio
attached, in 16 hours (RADIO MUST BE TURNED
OFF). The rapid charge models will charge the dual-
charge batteries in approximately one hour.

Refer to the ACCESSORIES page in the Operating
Instructions manual for a list of the available battery
chargers and their applications. For further informa-
tion, contact your Motorola sales representative.

2. BATTERY CONSTRUCTION (See Figure 3)

The MT1000 dual-charge battery has four charger
contacts, two of which receive the charging current. A
third contact connects an internal resistor (Rg) to the
charger, automatically setting the charging current out-
put to match the capacity of the battery. The fourth
contact connects an internal thermistor to the charger.
The thermistor senses battery temperature and auto-
matically controls the charger output to permit maxi-
mum charger output without overheating the battery.
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Figure 3. Typical Dual-Charge Battery Construction,
Rear View

All dual-charge batteries contain an internal cur-
rent-limiting device (breaker) for protection. A diode in
the battery prevents damage from an accidental short
between the charging contacts.

CAUTION
Sustained shorts across the radio contacts
(+,-) will cause excessive current, producing
excessive heat which will destroy the internal
thermat fuse, which'is not replaceabls.

3. BATTERY CHARACTERISTICS

Each nickel-cadmium battery consists of eight cells
connected in series to provide a nominal 10Vdc out-
put, which remains approximately constant under load
until the battery approaches a discharged condition. At
this time, a marked decrease in voltage occurs and the
discharge condition (1.0 volt per cell) is reached
abruptly.

A general characteristic of all rechargeable batter-
ies in storage is self-discharge. If the battery is to be
used after an unknown period of storage, it is recom-
mended that it be charged at the full charging rate
using an approved battery charger.

4. MAINTENANCE

The battery cells will never require additional elec-
trolyte. The only maintenance required is recharging
the battery and keeping the contacts clean. Use only
a Motorola approved charger. The use of other charg-
ers, unless approved, will void the battery warranty
and may result in permanent damage to the battery.

5. STORAGE

The battery may be stored at room temperature in
any state of charge without damage. As previously
stated, however, the battery is subject to self-dis-
charge and should be recharged after extended
storage.




6. DETERMINING BATTERY CAPACITY

Battery capacity is determined by measuring the
time that a fully-charged battery requires to discharge
to eight volts through a specified load, as described in
the following procedure.

NOTE
This procedure requires using a 20-ohm, 1%, 10-Watt
load resistor to discharge medium capacity batteries,
and an 11-ohm, 1%, 15-Watt load resistor to discharge
high capacity batteries.

a. Obtain a Radio Housing Adapter (Motorola part
number 1580368B62) from your nearest Area
Parts Office.

b. Connect the appropriate 20-ohm or 11-ohm load
resistor (See Note above) between the gold (+) ter-
minal and a solder lug (-) screw and nut of the
housing adapter.

¢. Connect a voltmeter across the load resistor and
slide a fully charged battery onto the housing
adapter.

d. Monitor the voltmeter as the battery discharges
through the load resistor, until the voltage is eight
volts.

e. Disconnect battery from the housing adapter (resis-

a.

tor load) when the cell pack reaches 8.0 volts.

CAUTION
Discharging the battery down to 4.0 volts can
cause permanent cell pack damags.

Recharge the battery to a complete charge. This
will require a 1-hour rapid charge followed by a 16-
hour standard charge.

Re-attach the battery to the housing adapter (resis-
tor load) and measure the elapsed time until the
cell pack reaches 8.0 volts. Disconnect the battery.

A good battery will require 48 minutes or longer to
discharge, indicating greater than 80% of rated
capacity. A weak battery will drop below 8.0 volts in
less than 48 minutes.




THEORY OF OPERATION

1. INTRODUCTION

This section of the manual provides a functional
description of the MT1000 radio. First, overall basic
functions are discussed in general terms, with each cir-
cuit and its relationship to other parts of the radio
described. Then, detailed circuit descriptions are given
for each board, circuit, and module used in the radio.

2. BASIC FUNCTIONAL DESCRIPTION
a. DC Voltage Distribution (See Figure 4)

Operating power for the radio is derived from a 10-
volt battery. This 10 volts (BATT B+), via the
PTT/B+Flex, the Frequency Switch Flex, and the
Volume Pot Flex, is applied to the ON/OFF switch.
When the radio is turned on, the voitage sources
required to operate the various stages of the radio are
distributed as shown in Figure 4. In the transmit mode
(PTT actuated) a logic low on the R/T line enables the
DC switch to provide the required 5 Vdc and 10 Vdc to
the transmitter circuits.

b. Frequency Generation and Distribution Circuits
(See Figures 5A and 5B)

The frequency generation and distribution circuits in
the MT1000 radio are common to both transmitter and
receiver. They consist of two phase-locked loops
(PLLs). One PLL provides the carrier frequency for the
transmitter and the injection signal for the receiver first
mixer stage. The other PLL generates the second local
oscillator (LO) signal. Audio is modulated on the carrier
in two different places (two-spot modulation); the
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VCO's frequency response allows it to modulate audio
above 60 Hz, the reference modulator modulates
audio below 60 Hz.

The frequency generation circuits include a refer-
ence oscillator (U106), a synthesizer (U202), and a
VCO (U201). In lowband radios, the synthesizer and
VCO/Buffer are both part of a frequency generation
unit (FGU), U201. The reference oscillator/alternate
reference oscillator generates a 16.8 MHz/2.1 MHz ref-
erence signal for the synthesizer. An external adjust-
ment is provided to set the frequency at the output of
the reference oscillator.

The following is a functional description of the trans-
mitter first injection PLL. Initially, the VCO becomes
active and generates a signal, part of which is coupled
back to the synthesizer as a feedback signal. The syn-
thesizer divides this signal and compares it to a refer-
ence frequency. If the frequencies differ, the synthesiz-
er generates a control (error) voltage which causes the
VCO to change frequency. When the VCO reaches the
correct frequency, the synthesizer generates a con-
stant control voltage signal, locking the VCO on fre-
quency. In the transmit mode, voice audio is applied to
a varactor on the VCO. The capacitance of the varactor
changes in proportion to the instantaneous audio volt-
age, which results in a shift in carrier frequency at an
audio rate. Audio below 60 Hz is modulated onto the
synthesizer reference signal, which in turn causes a
similar shift in the carrier frequency.
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Figure 4. DC Voltage Distribution Block Diagram




¢. Basic Controller Functions « Monitor the internal and external PTT.

Module U401 is a single-chip microcomputer andis  « Control the Receive/Transmit LED.
the heart of the MT1000 controller. It works in conjunc-
tion with the code plug (U402) which stores radio infor-
mation. The controller's functions are as follows: »  Perform a self test during power-up.

= Monitor battery voltage.

* Read the PTT and channel selector switches, and  d. Antenna Switch
program the synthesizer for the desired operating
frequency using the information stored in the code The antenna switch consists of module U103 on
plug. lowband models, modules U103 and U104 on VHF
i models, and module U105 on UHF models. Through
* Set the audio output levels for the VCO and synthe-  the use of pin diodes, the antenna switch directs
Sizer. incoming rf from either the standard or remote antenna
. ; to the receiver circuitry and outgoing rf from the trans-
Control the DC switch. mitter to the remote or standard antenna.
» Unsquelch the receiver's audio PA when a carrier is
present, a correct PL/DPL/Quik-Call tone(s) is (are)
decoded, or when an alert tone is generated or the
monitor button is pressed.
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REFERENCE
OSCILLATOR L L . . REFERENCE
. . . MODULATOR
U106 T °
CONTROL
VOLTAGE
SECOND LO PHASE
GENERATOR SYNTHES'ZER COMPARATOR VCO/BUFFER
TO
SECOND 4
INJECTION A/B COUNTERS
NEGATIVE PRESCALER | 3| PROGRAMMABLE
VOLT. GEN. o =~
RF FEEDBACK
NEGATIVE VOLTAGE
U201 FREQUENCY GENERATION UNIT
v v
LOCK RF OUT TO
DETECT TRANSMITTER
MAEPF-20815-O TO WP OR RECEIVE FILTER
Figure 5A. Frequency Generation Circuits (Lowband Radios)
2.IMHz
U405 TIME-BASE
1 AUDIO IN AUDIO IN
REFERENCE Y
OSCILLATOR| | (o] . [  [REFERENCE
1l e [T T e e MODULATOR
uloe * CONTROL
VOLTAGE
PHASE > VCO
SESSQETSOR uz202 COMPARATOR _* U201
TO
R e | ot
’ ArB COUNT DETECT
NEGATIVE | |PRESSALER| | IPROGRAMMABLE| | 1o Up
VOLT. GEN. o .
®
|
RF FEEDBACK A
T
NEGATIVE VOLTAGE T';;N%L,Q,JER
OR FIRST
INJECTION BUFFER
AEPF-18613-O

Figure 5B. Frequency Generation Circuits (VHF & UHF Radios) 7




e. Basic Receiver Operation (See Figure 6)

The MT1000 uses double-conversion super-
heterodyne receiver circuits to provide greater image-
signal suppression and improved adjacent channel
selectivity. The receiver consists of three main sec-
tions:

 radio frequency (rf) circuits
« intermediate frequency (i-f) circuits

« audio frequency (af) circuits

(1) RF Signal Path

The rf signal is received by the antenna and cou-
pled to a two-pole bandpass filter through the antenna
switch. The output of the two-pole filter is amplified by
an rf amplifier (Q1). The output of the amplifier is then
coupled through a three-pole bandpass filter, and
applied to the rf input of the first mixer stage (Q2/CR5
for lowband, or CR2/T2 for wideband). An injection sig-
nal (FIRST LO) is applied to the second input of the
mixer, resulting in an output difference frequency of
53.55 MHz (19.95/16.65 MHz for lowband), which is
the first i-f frequency. In wideband radios (146-174
MHz), the signal is applied to post mixer amplifier Q2.

(2) I-F Signal Path

The first i-f signal is passed through highly selective
crystal filters (FL1 and FL2) to circuit module U1,
where it is mixed with a second oscillator injection sig-
nal (SECOND LO) to produce the second i-f frequency
of 450 kHz. The low conversion signal is then filtered
via highly selective ceramic filters (FL3 and FL4),
amplified, and demodulated. The resultant signal

l RF AMP
Qi

(RECOVERED AUDIO) is sent to the audio filter
(U405} on the controller flex. Module U1 also contains
a squelch detect circuit.

(3) Audio Signal Path

Recovered audio from U1 is received by the audio
filter IC (U405). The audio filter performs basically two
functions in the receive mode. lt filters, de-emphasizes,
and attenuates the voice audio, and routes the signal
to the volume control. Secondly, if the radio is receiving
a coded signal, U405 low-pass filters the audio and
seperates the subaudible PL/DPL tones. The tones are
filtered, sampled and then sent to the microcomputer
for decoding.

After passing through the volume control, the audio
is sent to audio PA IC (U406), which amplifies the
audio and drives the speaker. The audio amplifier con-
sists of three separate amplifiers; an internal speaker
amplifier, an external speaker amplifier, and a common
amplifier. If the internal speaker is selected, it is differ-
entially driven by the internal and common amplifiers. If
the external speaker is selected, it is driven by the
external and common amplifiers.

Squelch circuitry resides in the i-f module (U1).
Discriminator noise from U1 is sent to U405, where the
noise is passed through a programmable attenuator
(squelch control) and sent back to U1. The squelch cir-
cuits in U1 detect demodulator signal-to-noise ratio and
produce a dc logic output (5 volts when carrier is pre-
sent). This output is read by the microcomputer, which
in turn programs the audio filter (U405) to enable the
audio power amplifiers on U406.
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Figure 6. Receiver Block Diagram




f. Basic Transmitter Operation (See Figure 7)

The transmitter (excluding the frequency generation
and distribution circuits described in earlier para-
graphs) comprises two main circuits:

+ Audio circuitry
* RF power amplifiers
(1) Audio Signal Path

When the PTT switch is pressed, audio from the
microphone is fed to the input of the mic amplifier in
U406. The amplified audio is then sent to an audio filter
IC (U405), which pre-emphasizes, limits, and low-pass
filters the audio. IC U405 also generates squelch
codes, which are summed with the voice audio. The
audio is then passed through programmable attenua-
tors and sent to the reference modulator and VCO to
be modulated.

(2) UHF Low Power Modulated RF Signal Path

The modulated rf carrier from the VCO/synthesizer
is applied through a transmit buffer stage to three con-
secutive stages of amplification: pre-driver, driver, and
rf power amplifier. Low power UHF radios output
2 Watts of rf power.

(3) UHF High Power Modulated RF Signal Path

High power UHF radios output 4 Watts of rf power,
by means of four consecutive stages of amplification:
pre-driver, driver, intermediate power amplifier (IPA),
and final rf power amplifier.

(4) VHF Modulated RF Signal Path

VHF radios are available in low (2 Watt) and high
(5 Watt) power models. In both models, the modulated
rf carrier is applied directly from the VCO/synthesizer to
three consecutive stages of amplification: pre-driver,
driver, and final rf power amplifier. The difference in

ALC 5

power output between low and high power radios is
achieved using different final rf power transistors.

Wideband radios include an additional circuit, auto-
matic level control (ALC), which operates as a feed-
back network, monitoring the PA current and controlling
the collector voltage to the driver stage. As the power
amplifier draws more current, the ALC circuit reduces
the drive to the PA, limits the current, and controis the
power output. This stage contributes to increasing the
radio's battery life.

(5) Lowband Modulated RF Signal Path

The modulated rf carrier is applied directly from the
FGU to three consecutive stages of amplification: pre-
driver, driver, and final rf power amplifier.

3. DETAILED CIRCUIT DESCRIPTION

The circuit descriptions contained in the following
paragraphs are supplemented with simplified schemat-
ic diagrams to help the service technician understand
the signal processing in various parts of the radio. They
are not intended for troubleshooting or servicing. Refer
to the complete schematic diagram in this manual
when repairing a radio. When signal tracing on the
schematic diagram, pay particular attention to the
circles and squares around the module's pin num-
bers. Circles denote connections to the controller
flex; squares denote connections to the main cir-
cuit board.

a. DC Switch
(1) VHF and UHF Radios

The dc switch controls voltages being applied to the
receiver and transmitter circuits. These voltages are R
(10V) and R5 (5V) for receive, and T (10V) and T5
(5V) for transmit. The DC switch consists of module
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Figure 7. Transmitter Block Diagram




U403, transistors Q403 thru Q407, Q412, Q413, Q416,
resistors R421 thru R424, R427, R428, and diodes
CR403 through CR407. Transistors Q403 and Q405
drive the T voltage line while transistors Q404 and
Q406 drive the R voltage line. R5 and T5 voltages are
provided via transistors Q407 and Q412 respectively.
The DC switch receives its supplies from fused 10V, B,
and the five-volt regulator (Q400 collector). Module
U408 responds to the R/T line from U405 pin 40, which
is controlled by the microcomputer. In transmit the R/T
line is low (0 volts) and in receive the R/T line is high
(5 volts).

The microcomputer monitors the LOCK DETECT
line from the synthesizer (U202 pin 7). When the LOCK
DETECT line is low, indicating a frequency lock condi-
tion, the microcomputer signals U405, via the micropro-
cessor interface, to switch the output at U405 pin 39
low. This low is applied to diode CR405, which supplies
a ground path for the emitters of transistors Q405 and
Q406. These emitters must have this ground path so
that the R/T line can forward bias Q405 or Q406, acti-
vating the T or the R line, respectively.

In transmit (synthesizer locked), the R/T line is at 0
volts. The R/T low is fed to the input of an inverter on
U403. The output of the inverter turns on transistors
Q416, Q405, and Q403 to activate the T voltage line
(Q403 collector). The R/T low is also fed to the base of
transistor Q412, which turns on Q412 and activates the
T5 voltage line (Q412 collector).

In receive (synthesizer locked, Battery Saver - off,
U202 pin 3 high), the R/T line is at 5 voits. The R/T
high is fed to the input of U403 where it is NANDed
with the high on the BATTERY SAVER line (U403 pins
8 and 7 respectively). The resulting low at the NAND
gate output forward biases transistor Q407, which acti-
vates the R5 voltage line (Q407 collector). Also, the
low output from the NAND gate is inverted and the high
output at U403 pin 14 turns on Q406 and Q404 to acti-
vate the R voltage line (Q404 collector). When the R
voltage line is activated, Q413 is forward biased, which
supplies drive voltage for the green LED (CR501A).

If the battery saver option is programmed into the
radio, the microcomputer programs the synthesizer to
strobe the R and R5 lines via the BATTERY SAVER
line. The battery saver signal is a square wave which is
NANDed with the 5 volts on the R/T line. The strobing
of the receive voltages reduces current drain when the
radio is in the stand-by condition.

Another part of the dc switch circuit is an 8-volt reg-
ulator. The 8-volt reguator consists of module U407,
transistor Q410, and resistors R447, R448, and R446.
Module U407 is a five-volt regulator which is offset to 8
volts by R447 and R448. Transistor Q410 is a pass
transistor which increases the regulators current sourc-
ing ability. The 8 volts is applied to the audio PA (U406
pin 9) and also applied to the base of Q415, which sup-
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plies approximately 6.6V S+ to the synthesizer at U202
pin 4.

(2) Lowband Radios

Lowband radios utilize two dc switches:; one on the
transceiver board and the other on the controller flex.

The transceiver dec switch consists of module U3,
diodes CR3 and CR4, and resistors R6 and R7. During
receive, the RCTRL line is high, turning on module U3
to supply the receive voltage, R (10 V), to transistors
Q1 and Q2. Diode CR4 is a protective device which
guards against short circuiting. If the R voltage line
should short, U3 pin 5 is pulled low (approximately
0.7V), disabling B+ from the R line.

Another part of the transceiver dc switch is the
seven-volt regulator, which consists of module U102,
capacitor G137, and resistors R112 and R113. Module
U102 is a five-volt regulator which is offset to 8 volts
through resistors R112 and R113. Capacitor C137 is
used to bypass low frequency noise. The 7-volt regula-
tor supplies power to the frequency generation unit,
u201.

The controller flex dc switch consists of module
U408, transistors Q403, Q405, and Q416, and associ-
ated circuitry. Transistors Q403 and Q405 drive the T
voitage line. The dc switch receives its supply from
fused 10V, B, and the five-volt regulator (Q400 collec-
tor). Module U403 responds to the R/T iine from U405
pin 40, which is controlled by the microcomputer. The
R/T line is low (OV) in transmit and high (5V) in receive.

The microcomputer monitors the LOCK DETECT

line from the FGU (U201 pin 7). When the LOCK

DETECT line is low, indicating a frequency lock condi-
tion, the microcomputer signals U405, via the micropro-
cessor interface, to switch the output at U405 pin 39
low.

In transmit (synthesizer locked), the R/T line is at 0
volts. The R/T low is fed to the input of a NOR gate on
U403. The R/T low and the lock low (U405 pin 39) are
NORed to give a logic output 1 This turns on transis-
tors Q416, Q403, and Q405 to activate the T voltage
line.

In receive (synthesizer locked, Battery Saver - off),
the R/T line is at 5 voits. The R/T high is fed to the
input of module U403, where it is NANDed with the
high on the BATTERY SAVER line. The output is fed to
the input of the inverter U403 pin 5, and inverted to
activate the RCTRL line.

If the battery saver option is programmed into the
radio, the microcomputer programs the synthesizer to
strobe the RCTRL line via the BATTERY SAVER line.
The battery saver signal is a square wave which is
NANDed with the 5 volts on the R/T line. The strobing
of the receive voltages reduces current drain when the
radio is in the stand-by condition.




b. Frequency Generation and Distribution
(See Figures 8, 9, and 10)

(1) The VCO (VHF Radios - Figure 8)

The VCO (U201}, in conjunction with the synthesiz-
er (U202) and the reference oscillator (U106), gener-
ates rf in both modes of operation (receive and trans-
mit). The VCO RF OUT signal is produced at U201 pin
7. A sample of the rf signal is routed from U201 pin 3
as a buffered feedback to a prescaler circuit in the syn-
thesizer (U202). After frequency comparison in the
synthesizer, a resultant control voltage from U202 pin
14 is received at U201 pin 12. This voltage is between
0 and 5 volts when the PLL is locked on frequency. At
the same time, a negative voltage from the synthesizer
is applied to U201 pin 11. This negative voltage is
either -2, -4, -6, or -8 voits. The negative voitage and
control voltage are applied at opposing ends of a var-
actor diode, which tunes the VCO to the correct fre-
quency. The frequencies for respective - VEEs are
shown in Table 2.

Five volts at U201 pin 8 places the VCO in the
receive mode. During the receive condition, the VCO
produces the first LO injection signal at U201 pin 7.
The signal is routed to the first mixer (Q2), via a tran-
sistor buffer stage (Q3).

During the transmit condition, PTT depressed, the
five volts at U201 pin 8 is removed and five volts is
applied to U201 pin 2. This places the VCO in the
transmit mode. During the transmit condition, the VCO
generates the carrier signal, and routes it from U201
pin 7 to the pre-driver (Q102), via a transistor buffer
stage (Q101). Also in the transmit mode, the audio sig-
nal to be modulated onto the carrier is received by a
varactor in the VCO module at U201 pin 5.

Table 2.

Negative Voltage Vs. User Rx and Tx Frequencies

BANDSPLIT

-VEE

Rx (MHz)

Tx (MHz)

(LOWBAND)
30.0-36.0(MHz)

[N

'

30.00000-33.64900
33.65000-36.00000

30.00000-32.29900
32.30000-34.49900
34.50000-36.00000

36.0-42.0(MHz)

36.00000-39.64900
39.65000-42.00000

36.00000-38.29900
38.30000-40.59900
40.60000-42.00000

42.0-50.0(MHz)

dhEN|dAD

42.00000-46.64900
46.65000-50.00000

42.00000-44.69900
44.70000-47.69900
47.70000-50.00000

(VHF)
136.0-151.0(MHz)

o d AR

136.00000-139.45000
139.45001-144.45000
144.45001-148.45000
148.45001-151.00000

136.00000-139.00000
139.00001-145.00000
145.00001-149.00000
149.00001-151.00000

146.0-162.0(MHz)

oo AR

146.00000-150.95000
150.95001-155.35000
155.35001-159.85000
159.85001-162.00000

146.00000-150.20000
150.20001-155.20000
155.20001-160.70000
160.70001-162.00000

157.0-174.0(MHz)

oo i

157.00000-161.15000
161.15001-165.95000
165.95001-171.45000
171.45001-174.00000

157.00000-158.70000
158.70001-165.20000
165.20001-171.70000
171.70001-174.00000

(UHF)
403.0-433.0(MHz)

L XN

402.55000-410.75000
410.75001-418.75000
418.75001-427.35000
427.35001-433.55000

403.00000-409.60000
409.60001-417.20000
417.20001-426.00000
426.00001-433.00000

438.0-470.0(MHz)

YRS

437.55000-444.55000
444.55001-454.55000
454.55001-462.55000
462.55001-470.55000

438.00000-446.00000
446.00000-456.00000
456.00001-465.00000
465.00001-470.00000

470.0-500.0(MHz)

469.55000-477.55000
477.55001-486.05000
486.05001-494.05000
494.05001-500.55000

470.00000-477.00000
477.00001-485.20000
485.20001-494.50000
494.50001-500.00000

488.0-520.0(MHz)

oM AN

487.55000-4985.55000
495.55001-504.25000
504.25001-513.25000
513.25001-520.55000

488.00000-496.50000
496.50001-504.80000
504.80001-514.40000
514.40001-520.00000
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(2) The VCO (UHF Radios - Figure 9)

The VCO (U201), in conjunction with the synthesiz-
er (U202) and the reference oscillator (U106), gener-
ates rf in both modes of operation (receive and trans-
mit). The VCO rf output, produced at U201 pin 5, is
routed to the VCO buffer (U108). A sample of the rf sig-
nal is routed from U108 pin 10 (PRE-SCALER RF
OUT) as a buffered feedback to a prescaler circuit in
the synthesizer (U202). After frequency comparison in
the synthesizer, a resultant control voitage from U202
pin 14 is received at U201 pin 13. This voltage is
between 0 and 5 volts when the PLL is locked on fre-
guency. At the same time, a negative voltage from the
synthesizer is applied to U201 pin 12. This negative
voltage is either -2, -4, -6, or -8 volts. The negative volt-
age and control voltage are applied at opposing ends
of a varactor diode, which tunes the VCO to the correct
frequency. The frequencies for respective negative
voltages are shown in Table 2.

In the receive mode, five volts (R5) is applied to
U201 pin 8 and U108 pin 3, which places the VCO in
the receive mode and enables a receive injection buffer
in U108. The rf signal (first LO injection) at U201 pin 5
is received at U108 pin 6 (VCO IN). The buffer stage in
U108 routes this signal (RF INJECTION OUT), via
U108 pin 4, to the first mixer (Q2).

During the transmit condition (PTT depressed), the
five volts at U201 pin 8 and U108 pin 3 is removed.
Five volts is applied to U201 pin 3 and U108 pin 9,
which places the VCO in the transmit mode and
enables a transmit buffer in U108. During the transmit
condition, the VCO generates the carrier signal, and
routes it from U201 pin 5 to U108 pin 6 (VCO IN). The
buffer stage in U108 routes this signal ( Tx RF QUT),
via U108 pin 8, coil L101, capacitor C105, and coil
L116, to the pre-driver Q102. Also in the transmit
mode, the audio signal to be modulated onto the carrier
is received by a varactor in the VCO module at U201
pin 1.

(3) The Synthesizer (VHF and UHF Radios)

The microcomputer (U401) reads the code plug
(U402) and sends set-up signals, which are received
by the synthesizer (U202) latch circuit. These set-up
signals determine the correct negative voltage and the
A/B counter divide ratios needed to generate the prop-
er rf frequencies. The reference frequency for the syn-
thesizer/VCO phase-locked loop is provided by a
16.8MHz crystal oscillator (U106), which is fine-tuned
by resistor R129. The 16.8MHz crystal oscillator fre-
quency is divided, first to 2.1MHz and then to 300kHz.
The 300kHz signal is used for two different applications
in the synthesizer.

First, the 300kHz reference frequency is applied to
an internal phase-locked loop circuit (within the synthe-
sizer), which generates the receiver's second LO injec-

tion signal. The second LO injection frequency of
53.1MHz (for low-side injection) or 54.0MHz (for high-
side injection) is routed from U202 pin 3 to the second
mixer stage in I-F module U1.

Secondly, the 300kHz frequency is further divided
to produce a VCO/synthesizer PLL reference frequen-
cy of 5.0kHz (or 6.25kHz), which is applied to a phase
modulator. In the transmit mode, the phase modulator
modulates audio below 60Hz (PL/DPL tones, U202 pin
9) onto this reference signal. The reference signat is
then fed, as one of two inputs, to a phase detector.
The second input signal to the phase detector comes
from the VCO (U201 pin 3, VHF radios) or from the
VCO buffer (U108 pin 10 UHF radios). This second sig-
nal (RF IN) is received by the synthesizer at U202 pin
7, divided by a prescaler circuit, divided again by an
A/B counter circuit, and then applied to the phase
detector. The phase detector circuit compares the two
input signals. If the frequencies are not the same, a
CONTROL VOLTAGE (error voltage) is generated and
sent to the VCO, ultimately pulling the PLL on frequen-
cy. When the two frequencies are the same, the phase
detector outputs a low on the lock detect line. This lock
detect low is routed to the microcomputer, which in turn
sets up radio transmit and receive voltages. Refer
to the "DC SWITCH" section for a more detailed
explanation.

(4) The Frequency Generation Unit, FGU
(Lowband Radios, Figure 10)

In lowband radios, the VCO, buffer, and synthesiz-
er functions are performed by a single module, the fre-
quency generation unit, FGU (U201). The FGU mod-
ule, in conjunction with the reference oscillator (U106),
generates rf in both modes of operation (receive and
transmit). In the FGU, two sections (a synthesizer sec-
tion and a VCO/Buffer section) interact with each other
to produce the necessary voltages and signals for rf
generation. The FGU receives its power (VSS) from a
7.0 volt regulator at U102 pin 3, via interconnect point
Jg-4.

Within the VCO/buffer stage, an rf output is routed
from the VCO to the buffer. A sample of this signal,
PRESCALER OUT, is passed from the VCO/buffer to a
prescaler circuit in the synthesizer section. After a fre-
quency comparison in the synthesizer, a resultant con-
trol voltage is routed, via a loop filter in the synthesizer,
back to the VCO/buffer. The voltage is between 0 and
5 volts when the PLL is locked on frequency. At the
same time, a negative voltage from the synthesizer is
applied to the VCO. The negative voltage and control
voltage are applied at opposing ends of a varactor
diode, which tunes the VCO to the correct frequency.
These signals and voltages are not accessable on the
main circuit board.
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In the receive mode, five volts (VRX) from a dc
switch in the synthesizer is applied to and enables the
VCO buffer. The weak signal from the VCO is ampli-
fied by the buffer, and the resulting signal (RFF) is
applied to the first injection filter via interconnect point
Js-2.

During the transmit condition (PTT depressed), five
volts (VTX) from a dc switch in the synthesizer is
applied to and enables the transmit buffer. The result-
ing signal (TRF) is routed to the transmitter via inter-
connect point J8-1. Aiso in the transmit mode, the
audio signal to be modulated onto the carrier (VCO
MOD) is received in the synthesizer at interconnect
point J4-1, and routed to a varactor in the VCO.

Synthesizer- The microcomputer (U401) reads the
codeplug (U402) and sends set-up signals, which are
received by the synthesizer latch circuit. These set-up
signals determine the correct negative voltage and the
A/B counter divide ratios needed to generate the prop-
er rf frequencies. The reference frequency for the
synthesizer/VCO phase-locked loop is provided by a
16.8MHz crystal oscillator (U106), which is fine-tuned
by resistor R120. The 16.8MHz crystal oscillator
frequency is divided first to 2.1MHz (=8) and then to
300kHz. The 300kHz signal is used for two different
applications in the synthesizer. Lowsplit (30-36MHz)
radios may use a 2.1MHz reference oscillator which is
fine tuned with an external fixture.
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First, the 300kHz reference frequency is applied to
an internal PLL circuit (within the synthesizer), which
generates the receiver's second LO injection signal.
The second LO is 19.5MHz (for low-side injection) or
20.4MHz (for high-side injection) for low-split radios,
and 16.2MHz (LSI) or 17.1 (HSI) for mid- and high-split
radios. This signal is routed to the i-f module U1 via
interconnect point J7-1.

Secondly, the 300kHz frequency is further divided
to produce a VCO/synthesizer PLL reference frequen-
cy of 5.0kHz (or 6.25kHz), which is applied to a phase
modulator. In the transmit mode, the phase modulator
modulates audio below 60Hz (PL/DPL tones) onto this
reference signal. The reference signal is then fed, as
one of the two inputs, to a phase detector. The second
input to the phase detector comes from the VCO. This
second signal is received by the synthesizer, divided by
a prescaler circuit, divided again by an A/B counter cir-
cuit, and then applied to the phase detector. The phase
detector circuit compares the two input signals. If the
frequencies are not the same, a control voltage (error
voltage) is generated and sent to the VCO, ultimately
pulling the PLL on frequency. When the two frequen-
cies are the same, the phase detector outputs a low on
the LOCK DETECT line. This LOCK DETECT low is
routed to the microcomputer, which in turn sets the
radio transmit and receive voltages. Refer to the "DC
SWITCH?" section for a more detailed explanation.




c. Controller (See Figure 11)

Module U401 is a single chip, 8-bit microcomputer
which performs control and processing functions. It
works in conjunction with the code plug which store the
radio personality in its non-volatile memory. The micro-
computer controls three data buses; the code plug bus,
the synthesizer module/audio filter IC bus, and the
radio programming bus.

The code plug data bus is bi-directional, meaning
that data can be sent to or received from the code
plug. When the microcomputer wants to access the
code plug it will pull CODE PLUG POWER (U401, pin
37) low, turning on the supply to the code plug(s)
through Q402. The microcomputer will then transmit
the address of the data to the code plug on the data
bus by toggling CODE PLUG CLOCK (U401, pin 34).
The data will be available on CODE PLUG DATA
(U401, pin 35). During a read instruction, data is input
to the microcomputer from the code plug. During a
write instruction, data is output from the microcomputer
to the code plug(s).

The synthesizer module/audio filter IC programming
bus is uni-directional, meaning that data is sent from
the microcomputer to the synthesizer module
(U202)/audio filter IC (U405). The bus is synchronous
and the flow of data is controlled by SPI CLOCK
(U401, pin 14). The data appears on SPI DATA (U401,
pins 10 and 11).

In vhf and uhf radios, the synthesizer moduie has
two separate programming latch circuits which are
controlled by BIPOLAR SEL (U401 pin 8) and
CMOS SEL (U401 pin 7). When programming the
synthesizer module, the microcomputer first pulls
BIPOLAR SEL low and sends data using SIP
CLOCK and SIP DATA. BIPOLAR SEL is then
pulled high and CMOS SEL is pulled low. The
microcomputer again sends data using SIP
CLOCK and SIP DATA. When data transfer is com-
plete, CMOS SEL is pulled high. The synthesizer
module is now programmed for the new operating
frequency. To program the audio filter IC, AF
SELECT (U401 pin 9) is pulled low. The data is
transfered using SIP CLOCK and SIP DATA. When
the data transfer is complete, AF SELECT goes
high.

In lowband radios, the synthesizer module has two
separate programming latch circuits which are con-
trolled by PRESC (U401 pin 17) and SYNTH
(U401 pin 16). When programming the synthesizer
module, the microcomputer first pulls PRESC low
and sends data using SIP CLOCK and SIP DATA.
PRESC is then pulled high and SYNTH is pulled
low. The microcomputer again sends data using
SIP CLOCK and SIP DATA. When data transfer is
complete, SYNTH is pulled high. The synthesizer
module is now programmed for the new operating
frequency. To program the audio filter IC, AF
SELECT (U401 pin 18) is pulled low. The data is
transferred using SIP CLOCK and SIP DATA.
When the data transfer is complete, AF SELECT
goes high.
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Figure 11. Microcomputer Interface (VHF and UHF Radios)
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Figure 12. Microcomputer Interface (Lowband Radios)

The radio programming bus is bi-directional, mean-

ing that data can be sent to or received from the micro-
computer. The bus is asynchronous and data is sent or
received on SCI DATA (U401, pins 10 and 11 for vhf
and uhf radios, or pins 20 and 15 for lowband radios).
The flow of data is controlled by BUSY (U401, pin 6).
A low on the BUSY line indicates that a message exists
on the DATA line.

(1) Microcomputer (U401) functions

16

Read the PTT and channel selector status, and pro-
gram the synthesizer module (U202) for the desired
operating frequency using the data stored in the
code plug.

Program the audio filter IC (U405) to set the audio
output levels to the speaker, VCO module (U201),
and synthesizer module (U202) in vhf and uhf
radios, or FGU module (U201) in lowband radios.

Control the dc switch circuits which supply B+ and
other voltages to the receiver and transmitter at var-
ious times. It does this by signalling the audio filter
IC (U405) to set the R/T line (U405, pin 40) and

the dc switch enable line at U405, pin 39.

Program the audio filter IC (U405) to unsquelch the
radio when a carrier is detected, when a squelch
code is detected, when an alert tone is to be gener-
ated, or when the monitor button is pressed.

Control the flashing of the LED by turning transistor
Q401 on and off.

(2) Microcomputer (U401) input/output pin functions

NOTE
The pin number listed first is for vhf and uhf radios;
the pin number listed second is for lowband radios.

Vss (pin 1) (pin 10) - Ground for the microcomputer.

CARRIER DETECT (pin 2) (pin 11) - This input to
the microcomputer goes high when a carrier is pre-
sent. It is used in conjunction with CHANNEL ACTIVI-
TY to determine if the radio should be unsquelched.

+ CVC IN (pin3)(pin12)-This input to the microcom-

puter is normally high. When the radio is put into a
CVC, this line will be pulled low and the microcom-
puter will reprogram the volume attenuator in the
audio filter IC (U405) to a preset value. A low on
this pin causes pin 11 of U404 to go high and pin 2
of U404 to go low, resulting in audio being routed
around the volume control.

CHANNEL ACTIVITY (pin 4) (pin 13) - This input to
the microcomputer is used to determine if carrier is
present. A high on this line indicates the presence
of carrier. This line is sampled several times before
sampling the CARRIER DETECT line to determine
if the radio should be unsquelched.

SELECTIVE CALL DECODE (pin 5) (pin 14) - This
input to the microcomputer is a filtered and limited
signal from the demodulator used by the microcom-
puter to decode a selective call.

BUSY (pin 6) (pin 15) - This line is bi-directional
and is used to indicate the presence of data on the
programming bus.




CMOS SEL (pin 7) or SYNTH (pin 16) - This output
from the microcomputer is used when programming
the synthesizer module (U202) for uhf and vhf, or
FGU module (U201) for lowband.

BIPOLAR SEL (pin 8) or PRESC (pin 17) - This
output from the microcomputer is used when pro-
gramming the synthesizer module (U202) for uhf
and vhf, or FGU module (U201) for lowband radios.

AF SELECT (pin 9) (pin 18) - This output from the
microcomputer is used when programming the
audio filter IC (U405). It is also used to reset a
watchdog timer in the audio filter IC (U405), ensur-
ing that the microcomputer is operating properly.
When the microcomputer is operating properly this
line will be pulsed at a periodic rate.

SCI DATA (pins 10,11) (pins 19, 20) - These lines
are the asynchronous, bi-directional lines used for
communicating with the microcomputer.

SPI DATA (pins 12,13)(pins 21, 22) - These lines
are the synchronous uni-directional lines used for
communicating with the synthesizer module (U202)
and the audio filter IC (U405).

SPI CLOCK (pin 14)(pin 23) - This output from the
microcomputer is the clock line used when pro-
gramming the synthesizer module (U202) or audio
filter IC (U405).

SLAVE SELECT (pin 15) (pin 24) - This input to the
microcomputer enables the SPI CLOCK and SPI
DATA lines.

ADAPT (pin16) (pin 25) - This output from the
microcomputer will go high whenever the channel
changes and when going from transmit to receive
mode. It will cause the squelch circuitry to go into a
fast mode of operation.

LOW BATTERY (pin 17) (pin 26) - This input to the
microcomputer goes low when the radio battery
voltage drops below approximately 8.5 volts. The
microcomputer responds by flashing the red LED
when in the transmit mode.

0OSC1, OSC2 (pins 19,20) (pins 28, 29) - These two
lines are connected to the 3.6864 MHz crystal that
provides the reference clock frequency for the
microcomputer.

Vce (pin 21) (pin 30) - 5-volt dc power for the micro-
computer.

RESET (pin 22) (pin 31) - A low on this line will
reset the microcomputer. The microcomputer is
reset by the watch dog timer on the audio filter IC
(U404).

IRQ (pin 23) (pin 32) - This pin is not used and is
pulled to 5 volts through a resistor.

PTT (pin 24) (pin 34) - This input to the microcom-
puter goes low when the PTT switch is pressed,
and signals the microcomputer to enable the trans-
mitter circuitry.

LOCK DETECT (pin 25) (pin 35) - This input to the
microcomputer goes low when the synthesizer is
locked on frequency.

LIGHT/SCAN PROGRAMMING (pin 26) (pin 36) -
This input to the microcomputer goes low when the
light/scan programming button is pressed. It is used
to put the radio into scan programming mode.

MONITOR (pin 27) (pin 37) - This input to the
microcomputer goes low when the monitor button is
pressed. The microcomputer will respond by turning
on the audio.

CHANNEL SELECT (pins 28,29,30,31) (pins 1, 38,
39, 40) - On rotary radios, channe! selection is
made via the freq sw (S3). Channel 1 corresponds
to all pins being low, while channel 16 corresponds
to all pins being high.

On display radios; pin 28 (pin 38) is used as the
clock input to the LCD driver; pin 29 (pin 39) is
used as the data input to the LCD driver; pin 30
(pin 40) is the down button used for channel selec-
tion; pin 31 (pin 1) is the up button used for channel
selection.

PL SWITCH (pin 32) (pin 2) - This input to the
microcomputer goes low when the mode select
switch is in the PL mode. The microcomputer will
respond by turning on the PL CLOCK (pin 36) (pin 6
for lowband) when carrier is detected.

SCAN SWITCH (pin 33) (pin 3) - This input to the
microcomputer goes low when the mode select
switch is in the scan mode.

CODE PLUG CLOCK (pin 34) (pin 4) - This output
from the microcomputer is used to clock data in and
out of the code plug(s).

CODE PLUG DATA (pin 35) (pin 5) - This input/out-
put from the microcomputer receives data from or
sends data to the code plug(s).

PL CLOCK (pin 36) (pin 6) - This output from the
microcomputer is the reference clock used when
encoding/decoding PL.

CODE PLUG POWER (pin 37) (pin 7) - This output
from the microcomputer is used to power-up the
code plug(s).

PL DECODE (pin 38) (pin 8) - This input to the
microcomputer receives filtered and limited squelch
code signal from the audio filter IC (U405).

LED CONTROL (pin 40) (pin 9) - This output from
the microcomputer turns on the LEDs through
Q401.
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d. Antenna Switch and Filters
(1) VHF Radios

The antenna switching circuitry consists of two
modules, U103 and U104. Module U103 is the receiv-
er/transmitter signal select switch. Module U104 is the
remote/standard antenna select switch. Applying 10V
through L116 to U103 pin 1 puts U103 in transmit
mode, and creates a low impedance path between pin
1 and pin 2. Removing 10 volts from L116 causes
U103 to revert to receive mode and a low impedance
path exists between pin 2 and pin 4.

Grounding pin 3 of U104 selects the remote
antenna while an open circuit at pin 3 selects the stan-
dard antenna. Ten volts is present at the anode of
CR101 during the transmit mode to increase the bias
and reduce insertion loss. Coils L115, L119, L120 and
capacitors C123, C145, C148, C149, C151, and C152
provide additional filtering and matching to the anten-
nas.

(2) UHF Radios

In transmit, 10 volts T is supplied to the antenna
switch (U105 pin 4), via L114. When T is removed the
antenna switch reverts to receive mode. Grounding
the REMOTE ANTENNA SELECT line (pin 7) selects
the remote antenna while an open circuit will select the
standard antenna. In transmit, with the remote antenna
selected, a low impedance path exists between pin 4
and pin 5. When the standard antenna is selected a
low impedance path exists between pin 4 and pin 6. In
receive, with the remote antenna selected, a low
impedance path exists between pin 5 and pin 1. When
the standard antenna is selected a low impedance path
exists between pin 6 and pin 1. Coils L115 and L122
and capacitors C143 and C154 match the output of
U108 to the standard antenna. Capacitors C151 and
C185 match the remote port of U108 to the universal
connector. When the remote antenna is selected, cur-
rent flows via R128 and L119 to turn on the remote
port. Also, when transmitting with a remote antenna,
additional current is provided to the antenna switch via
CR103 and R123.

(3) Lowband Radios

in transmit, 10 volts (T) is supplied to diodes
CR101/CR102 via resistor R116 and coils L121 and
L117. This puts a high impedance in the receiver path,
which allows transmitter power to be delivered to the
standard or remote port. When T is removed, the
antenna switch reverts to the receive mode. Grounding
the REMOTE ANTENNA SELECT line (pin 1) selects
the remote antenna, while an open circuit will select the
standard antenna. With the remote antenna selected, a
low impedance path exists between pin 4 and pin 5.
When the standard antenna is selected, a low
impedance path exists between pin 4 and pin 2. Coil
L120 and capacitors C126, C127, and C128 match the
output of U103 to the standard antenna. Inductor L118
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and capacitors C123, C124, and C125 match the
remote port of U103 to the universal connector. When
the remote antenna is selected, current flows via resis-
tor R115 to turn on the remote port.

e. Receiver Selectivity and RF Amplifier

The received signal at the antenna is routed
through the antenna switch and antenna matching net-
works, and applied to the receiver rf front end for filter-
ing and amplification.

(1) VHF Radios (136-150.8 MHz)

There are 5 poles of filtering for rf front end selectiv-
ity. Coils L1, L2, and capacitors C1 thru C5 form a two-
pole tuned butterworth filter with a bandwidth of greater
than 16 MHz. Capacitor C8 thru C14 together with coils
L3, L4, and L5 form a 3-pole Chebychev filter with a
bandwidth of 16 MHz. The rf amplifier (Q1) is a low
noise rf transistor, configured in the common-base
mode for good intermodulation performance.
Transistor Q1 is biased when the R5 voltage is
applied to the resistor divider of R1 and R2. Capacitor
C21 provides a good rf ground to the base of Q1. The
weak rf signal from the two-pole filter is fed to the emit-
ter of Q1, and the amplified signal is available at the
collector.

(2) VHF Radios (146 - 174 MHz)

There are 7 poles of filtering for rf front end selec-
tivity. Coils L1 thru L4 and capacitors C1 thru C12 form
a 4-pole fixed tuned Chebychev filter with a bandwidth
of greater than 28 MHz. The rf amplifier (Q1) is a low
noise rf transistor, configured in the common emitter
mode. Transistor Q1 is biased when the R voltage is
applied to the resistor divider of R1, R2, and R4. The
weak rf signal from the four-pole filter is fed to the base
of Q1, and the amplified signal is available at the col-
lector. Coils L5 thru L7 and capacitors C13 thru C19
form a 3-pole fixed tuned mesh Chebychev filter with a
bandwidth of greater than 28 MHz.

(3) UHF Radios

Tunable preselectors L1 and L2 form a two-pole
tunable butterworth filter with a bandwidth of greater
than 8 MHz. Capacitors C1, C2, C3, resistor R1, and
coil L3 match the output of the preselector's to the input
of the rf amp (Q1). Capacitors C41 and C49 improve
the preselector's performance. Transistor Q1 is config-
ured in the common-emitter mode. The amplified rf sig-
nal is available at the collector and is matched to the 3-
pole fixed tuned preselector (L5, L6, and L7) by L4, C6,
and C7. Capacitors C35, C36, and C37 improve prese-
lector performance. In some bandsplits C7, C35, C36,
C37, and C41 are replaced by 0-ohm resistors. The 3-
pole filter has a bandwidth of greater than 30 MHz.
Capacitor C8 and coils L8 and L16 match the output of
the 3-pole filter to the input of the mixer (Q2).




(4) Lowband Radios

There are 5 poles of filtering for rf front end selec-
tivity. Coils L1, L2, L3, and capacitors C1 thru C4 form
a 2-pole tuned Butterworth filter with a bandwidth
greater than 6 MHz (for low and mid split radios), or
greater than 8 MHz (for high split radios). Coils L4, L5,
and L6, together with their associated components,
form a 3-pole Chebyshev filter. Different coupling tech-
niques are used on the three band splits. On low sipit
radios, the filters are capacitively coupled using capaci-
tors C33 and C34; on mid split radios, mixed coupling
is used with capacitor C33 and inductor L15; on high
split radios, inductive coupling is used with coils L14
and L15. The three different coupling approaches are
used to obtain the best image rejection.

The rf ampiifier (Q1) is a low noise rf transistor,
configured in the common-emitter mode for high gain.
Collector voltage shunt feedback through resistor R15
and capacitor C35 is used to improve the linearity of
the rf amp for better intermodulation. Resistors R1, R2,
and R3 provide the dc biasing for transistor Q1. The
incoming rf signal from the 2-pole filter is fed to the
base of transistor Q1, and the resultant amplified signal
at the collector of Q1 is coupled to the 3-pole filter
using capacitive, inductive, or mixed coupling, which is
dependent on the band split of the radio.

f. Receiver First Mixer, Crystal Filter, and
Injection Buffer

(1) VHF Radios (136-150.8 MHz)

Transistor Q2, a dual-gate MOSFET, is used as the
first mixer stage. The rf signal from the three-pole filter
is fed to the source of Q2. The first injection signal from
the VCO, via buffer transistor Q3, is introduced at gate
1. The output of Q2 is taken from the drain. The differ-
ence signal of 53.55 MHz is the desired i-f output.

The first or high i-f is fed to filter FL1 / FL2 , which is
a four-pole quartz crystal filter resonant at 53.55 MHz.
The filter provides about 28 dB of adjacent channel
protection. Components C20, C19, L12, C37, C24, L7,
L8 C25, C26, and C27 provide matching for the crystal
filters. The i-f signal is then passed to the i-f module
(U1) for further signal processing.

Transistor Q3 is in cascade with an open-collector
transistor located within the VCO module (U201).
Biasing of Q3 (common base) occurs when the R5
voltage is applied to the voltage divider of R13 and
R14. Capacitor C36 insures a good rf ground at the
base. Transistor Q3, together with coils L9, L10 and
capacitors C30, C32, and C35, provide buffering and
rejection of unwanted harmonics on the injection string.

(2) VHF Radios (146 - 174 MHz)

The ring mixer (CR2) is used to down convert the rf
signal from the 3-pole filter to the first i-f frequency of
53.55 MHz. The mixer is followed by a diplexer consist-
ing of L31, L32, C31, R31, and R32. The diplexer is fol-
lowed by the i-f amplifier (Q2) which provides 9dB of
gain.

The first i-f frequency is fed to filters FL1/FL2,
which are 4-pole, quartz crystal filters resonant at
53.55 MHz. The filters provide about 28dB of adjacent
channe! protection. Capacitors C38 and C42 and coils
L34, L35, and L36 provide impedance matching for the
crystal filters. The signal is then passed to the i-f mod-
ule (U1) for further signal processing.

The VCO module (U201) provides the injection sig-
nal for the ring mixer (CR2). This signal is amplified
and buffered by transistor Q3 which is in cascode with
the output buffer on the VCO. Biasing of Q3 occurs
when the R5 voltage is applied to the voltage divider
of R62 and R61. Coil L60 and capacitor C63 provide
impedance matching to the input of the ring mixer
(CR2).

(3) UHF Radios

Transistor Q2, a dual-gate MOSFET, is used as the
first mixer stage. The rf signal from the three-pole filter
is fed to gate 1 of Q2. The first injection signal is devel-
oped by the VCO (U201) and sent to an injection buffer
contained on the VCO buffer module, U108. The
buffered signal is routed through a bandpass filter net-
work consisting of C21, C22, L12, L13, C25, C31 and
C30, and applied to gate 2 of the mixer. The output of
Q2 is taken from the drain. The difference signal of
53.55 MHz is the desired i-f output.

The first or high i-f is fed to fitter FL1 / FL2 , which is
a four-pole quartz crystal filter resonant at 53.55 MHz.
The filter provides about 28 dB of adjacent channel
protection. Components L9, L10, L11, L14, C14, C15,
C43, C29, C16, and C18 match the output of the mixer
to the input of the i-f module, U1.

(4) Lowband Radios

A double-balanced mixer (CR5) is used to down
convert the carrier to the intermediate frequency. The
carrier and LO are coupled to the mixer via balanced
transformers T1 and T2. The output of CR5 is routed to
a diplexer consisting of components L9, C25, R9, R10,
and C26. This diplexer is designed to terminate the
mixer to 50 ohms at off-channel frequencies. The i-f
signal is then amplified by an i-f amplifier (Q2), which is
configured in the common-base mode. Transistor Q2 is
biased via resistors R12 and R13 and inductor L12.

The output signal from the first i-f is fed to filters
FL1/FL2, which are 4-pole quartz crystal filters reso-
nant at the i-f frequency. Lowband radios use two dif-
ferent i-f frequencies, 19.95 MHz for the low split fre-
quency range or 16.65 MHz for the mid and high split
frequency ranges. The FL1/FL2 filter provides approxi-
mately 35dB adjacent channel protection. Components
C15, C16, L12, C31, L13, and C19 impedance match-
ing between the output of the crystal filter and the input
to the i-f module, U1 pin 7. The i-f signal is passed to
the i-f module (U1) for further signal processing.

A receive buffer module in the frequency generatin
unit (U201)outputs the injection signal (RRF) to the ring
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mixer, CR5. The RRF signal output at interconnect
point J6-2 is applied to the ring mixer via a 2-pole
capacitively coupled filter, which is comprised of com-
ponents R5, C12, L7, C22, L8, C13, and C14. The filter
circuit provides buffering to the injection frequency, and
rejection to the unwanted harmonics of the injection
string.

g- Receiver Second I-F and Signal Processing

(See Figure 13)

Module U1 contains the second mixer, i-f amplifier,
PLL demodulator, noise amplifier and filters, and
squelch circuitry. The first i-f signal (53.55MHz for vhf
and uhf radios, or 19.95MHz/16.65MHz for lowband
radios) is received at U1 pin7. The second LO injection
signal from the synthesizer (U202 pin 3 in vhf and uhf
radios) or FGU module (U201 pin 1) is received by the
mixer at U1 pin 9. The desired output frequency from
the mixer is 450kHz. Therefore, the oscillator injection
frequency must be 450kHz above or below the first i-f
frequency. For vhf and uhf radios, the second oscillator
frequency is 54MHz (high-side injection) or 53.1MHz
(low-side injection). For lowband radios, the second
oscillator frequency is 19.5MHz (low-side injection) or
20.4MHz (high-side injection) for the low split, or
16.2MHz (low-side injection) or 17.1MHz (high-side
injection) for the mid and high splits.

The resulting 450kHz second i-f signal is filtered by
the ceramic filter FL3 and FL4 to reject unwanted mix-
ing products. The second i-f signal is then amplified
and can be monitored at M1 (U1 pin 4 or 12). The sig-
nal is then demodulated and the resultant audio can be
monitored at U1 pin 1. The audio is then passed to the
audio filter IC (U405).

FL3

M1 AT
CONTROLLER

The squelch controller circuit contained in module
U1 is a noise detection circuit. The noise output from
the squelch controller at U1 pin 5 is routed to U405 to
be attenuated by a programmable squelch attenuator.
It is then fed back through U1 pin 7 to the carrier detect
circuitry. When the noise level exceeds the threshold
level set by the squelch pot on U405, U1 pin 9 (CARRI-
ER DETECT line) goes low, indicating the absence of a
carrier signal. The microcomputer reads this CARRIER
DETECT low and programs the audio filter (U405) to
turn off the power amplifiers on U406 by pulling the PA
EN line (U405 pin 3) low. If the noise is less than the
threshold level set by the attenuator on U405, U1 pin 9
(CARRIER DETECT line) goes high, indicating the
presence of a carrier signal. The microcomputer reads
this CARRIER DETECT high and programs the audio
filter (U405) to turn on the power amplifiers (U406) by
outputting a high PA EN signal (U405 pin 3).

h. Receiver Audio Circuitry (See Figure 14)

The recovered audio from U1 is routed to the audio
filter IC (U405 pins 7 and 8). The audio is low-pass fil-
tered to separate squelch codes and high pass filtered
to separate voice. Squelch codes are filtered, sampled,
and sent to the microcomputer (U401 pin 38). If the
radio is in the PL/DPL squelch mode, the microcomput-
er turns on its decoding circuitry. When the squelch
codes are decoded, the microcomputer sends program
signals to a microprocessor interface circuit in the
audio filter module (U405). The audio filter IC, via the
PA EN line, turns on the audio PA IC (U406).

After high-pass filtering, voice audio is de-empha-
sized, filtered, sent through a programmable attenuator
(volume control), and then passed from the audio filter
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Figure 13. U1, I-F Module
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to the volume pot (U405 pin 23 to R140), or through
the analog switch (U404) if CVC sense is actuated.
Audio is routed from the volume pot to the audio PA IC
(U406 pin 10) and applied to three audio power ampli-
fiers: internal PA, external PA and common PA. The
common PA is active for both internal and external
speaker applications. Without an external speaker con-
nected, a high input at on the EXTERNAL SPEAKER
SELECT line (U406 pin 24) biases the internal PA, and
audio from the internal and common power amplifiers
is 180 degrees out of phase, which drives the internal
speaker (LS1) differentially. Audio from the common
power amplifier and external power amplifier is in
phase.

If an external speaker is attached to the radio’s uni-
versal connector, the EXTERNAL SPEAKER SELECT
line (U406 pin 24) is pulled low. This low biases the
external PA and shifts the audio output of the common
amplifier 180 degrees. This phase shift does two
things. First, it puts the audio output from the common
amplifier 180 degrees out of phase with the audio out-
put from the external amplifier, and the external speak-
er is driven differentially. Secondly, audio from the com-

mon power amplifier and internal power amplifier is in
phase, which results in no audio drive for the internal
speaker.

i. Transmitter Audio Circuitry (See Figure 15)

Audio from the microphone is routed to the audio
power amplifier (U406), which contains two micro-
phone amplifiers (internal and external). Pressing the
PTT switch (internal or external) pulls U401 (pin 24 for
vhf and uhf radios, or pin 34 for lowband radios) low.
The microcomputer reacts by programming the micro-
processor interface on U405 to output a low on the
R/T line (U405 pin 39). This low is inverted by U403
and applied to U406 pin 18, which enables the micro-
phone circuits. If the internal PTT switch is pressed, a
high is present at U406 pin 20, enabling the internal
amplifier. If the external PTT switch is pressed, U406
pin 20 is pulled low, and the external microphone
amplifier is enabled. Module U406 amplifies and high
pass filters the audio. The audio signal is then routed
from U406 pin 19 to the audio filter (U405 pin 10),
where it is pre-emphasized, limited, and sent through a
splatter filter. In PL/DPL applications, the audio is
summed with the squelch codes, which are generated
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in U405. The audio is then attenuated by two pro-
grammable attenuators and the resultant audio signal
is routed from U405 pin 20 to the VCO modulation port
(U201 pin 5), and from U405 pin 19 to the reference
modulator input at U202 pin 9.

j- Transmitter
(1) VHF Radios (136-150.8 MHz)

Transmit rf is originated in the VCO/synthesizer
modules as discussed in earlier paragraphs of this
manual. The rf output of the VCO (U201 pin 7) is
applied to the buffer stage (Q101 and associated cir-
cuitry). Transistor Q101 is base biased by the T5 volt-
age via R100, and collector biased by the A voltage
line via R102. The rf signal is coupled to the predriver
stage (Q102) through C100 and the matching network
of C101, L102, and C102. The predriver (Q102), oper-
ated class AB, is biased from the T voltage line. Base
bias for Q102 is supplied through resistors R105,
R104, and R103. Collector bias for Q102 is provided
through coil L103. The predriver (Q102) is matched to
the driver (Q103) by coils L104, L105, and capacitors
C140, C107, C108 and C109. Transistor Q103 oper-
ates class C and is supplied from the A voltage line.
Collector bias for Q103 is provided through L107. Coll
L106 and resistor R108 establish a dc ground return for
the base. RF from the collector of Q103 is coupled
through C111 and matched to the final PA (Q104) by
capacitors C142, C112 and coil L108. Resistor R112
provides stage stability. Transistor Q104 operates class
C and is supplied from the A voltage line. Coliector bias
for Q104 is provided through coil L110. Resistor R109
and coil L109 provide a dc ground return for the base.
The PA (Q104) is matched to the antenna switch
(U103) by capacitors C143, C117, C118 , C120, and
coils L111 and L112. A five-element low-pass filter is
used to reject unwanted harmonics of the carrier sig-
nal. This network consists of C119, C121, C122, L113,
and L114. The trimmer cap (C120) is used for adjusting
output power. The VHF transmitter is available in 2-
watt and 5-watt versions. The main difference is the
device used for the final PA (Q104).

(2) VHF Radios (146 - 174 MHz)

The transmitter line-up follows the standard line-up
with the addition of an ALC module (U105} to over-
come gain variations of individual stages over a 28
MHz bandwidth. The ALC module monitors the DC
voltage difference across a sensing resistor (R303)
which is proportional to the sum of the current drawn
by the driver (Q301) and PA (Q401). The differential
voltage is sensed by the ALC module which provides
an error voltage to control the bias to the pre-driver
(Q102). By adjusting R300, the transmitter power out-
put can be adjusted.

(3) UHF Low-Power Radios

Transmit rf is originated in the VCO/synthesizer /
VCO buffer stages as discussed in earlier paragraphs
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of this manual. RF output of the VCO buffer (U108 pin
8) is applied to the predriver stage (Q102). Impedance
matching between the VCO buffer (U108) and the
predriver (Q102) is accomplished by L101, C105, C102
and L116. Transistor Q102 operates in the class AB
mode. Transistor Q106 and associated circuitry is use
to supply operating voltage to the predriver. The T volt-
age line forward biases Q106 and supplies drive to the
base of Q102 through resistors R107, R103, and
R102. The collector of Q102 is biased via L104. Both
the buffer and predriver have a 30 MHz bandwidth. The
output of the predriver (Q102) is matched to the input
of the driver (Q103) by L105, C110, C158 and L106.
Capacitor C152 and resistor R121 provide stage stabil-
ity. Both the driver and final PA (U102) operate in class
C mode. The driver (Q103) is collector biased from the
A voltage line through coil L108. A dc ground return for
the base is provided by L107 and R113. Resistor R127
and capacitor C155 provide stage stability. RF output
from the driver (Q103) is matched to the input of the PA
module (U102) by C116, L112, and C117. The trimmer
cap on U102 adjusts the power output. The nominal
power output for the UHF low power radio is 2 watts.

(4) UHF High-Power Radios

The transmitter in high power radios is very similar
to the transmitter in low power radios. The differences
are:

+ In the high power model Q106 is eliminated and the
predriver is powered directly from the T voltage line.

« The high power model has an additional stage of
amplification (the IPA stage). Impedance matching
the output of the driver (Q103) to the input of the
IPA (Q104) is accomplished by L118, C167, C111,
L109, and C112. Transistor Q104 operates in the
class C mode and is supplied by the A voltage line.
Collector bias is provided through L111, and a dc
ground return for the base is provided through L110
and R115. The nominal output power of the UHF
transmitter is 4 watts.

(5) Lowband Radios

Transmit rf (TRF), originated in the FGU, is routed
from interconnect point J8-1 to the base of the predriv-
er stage, transistor Q101. Impedance matching
between the FGU buffer and the predriver is accom-
plished by components L101, L102, C102, C103,
C104, and C105. Transistor Q101 operates in the class
AB mode and is turned on via the T voltage line. The
collector of Q101 is biased through inductor L103. The
output on the collector of Q101 is matched to the input
on the base of Q102 by coils L104 and L105, and
capacitors C106, C107, C108, and C109. Transistor
Q102 is powered via the B+ line and operates in the
class C mode. Capacitor C138 and resistors R107,
R122, and R124 provide stage stability. A dc ground
return for the base is provided by inductor L106 and
resistor R106. The output on the collector of Q102 is




matched to the input on the base of driver Q103 by
coils L108 and L109, and capacitors C111 and C112.
Components R109, R111, R121, C114, and C160 pro-
vide PA stage stability. Transistor Q103 is powered via
the B+ line and operates in the class C mode. A dc
ground return for the base of Q103 is provided by
inductor L123 and resistor R108. Power adjust is
accomplished at Q102 and Q103 by trimmer capacitors
C159 and C115 respectively. Nominal output power is
6.0 watts. A 5-pole elliptical filter, consisting of induc-
tors L115 and L116, and capacitors C117, C118, C119,
C120, and C121 is used to reject unwanted harmonics.
The output on the collector of transistor Q103 is
matched to the input of the elliptical filter by inductors
L115 and L116 and capacitor C116. The output of the
filter is matched to the input of the antenna switch
(U103) through coil L124 and capacitor C129.

k. Dual-Tone Multiple Frequency (DTMF)
Circuits (Optional)
(1) Timed Tone Option

The DTMF circuit receives its power from
unswitched battery B+ and an 8-volt regulator (U407)
on the controller flex, via connector plug P701. When
the radio is turned on, the regulated 8 volts supplied to
the DTMF board is routed through a low-pass filter net-
work (R729 and C725). The 8 volts is applied to audio
amplifier U702 pin 6, and to the 5-volt regulator (U706).
The regulated 5 volts is used throughout the circuit.
Module U701, the heart of the DTMF circuit, receives
its supply voltage (5V) through steering diode CR702.
When the radio is turned off, the 5 volts is removed and
U701 is supplied with memory retention voltage from
the radio's unswitched B+ through resistor R701 and
steering diode CR701. Resistor R706 and capacitor
C701 act as a low-pass filter to keep noise off the IC's
supply line. Capacitor C701 is also a memory retention
cap. When the radio's battery is removed C701 will
hold memory retention voltage for 2 minutes. If the
battery is not replaced within two minutes, memory
will be lost. All of the 47 pf caps are used for rf
bypassing.

Transistor Q701, and resistors R722, R716 lock
and unlock the keypad. When the radio is on, Q701 is
saturated, U701 pin 22 is pulled low, and the keypad is
ynlocked. When the radio is turned off, Q701 is off,
U701 pin 22 is pulled high through resistor R716, and
the keypad is locked-up.

Integrated circuit U701 is a CMOS tone generator.
Components Y701, R726, C722, and C723 form the
oscillator circuit for the tone generator. When a key is
pressed, U701 goes into the encode mode and outputs
the appropriate tone on pin 21. Module U701 also
sends a low (MUTE output) from pin 23 to NOR gate
U703D pin 3. The tone (DTMF OUT) is routed through
the deviation adjusting network of R720 and poten-
tiometer R709, and applied to pin 6 of isolation switch
U704B. If the control "C" input at U704B pin 4 is high,
the switch closure is made and the DTMF tone output
at U704B at pin 7 is applied to the radio's INT MIC IN
line via connector plug P701 pin 3.

The purpose of the isolation gate (NOR gate
U703D) is to prevent the transmission of beep tones.
Therefore, the switch (U704B) will only close when a
DTMF tone is to be transmitted, which is determined by
a high output of NOR gate U703D at pin 4. This high
output is achieved when both inputs are low. One
input (pin 3) goes low everytime a DTMF tone is gener-
ated. The other input (pin 2) goes low whenever the
radio is in transmit, via the saturation of transistor
Q703.

The function of FET transistor Q702 is to mute the
microphone during tone transmission. If the micro-
phone was not muted, noise could get mixed with the
DTMF tones and prevent successful decoding.
Transistor Q702 is controlled by the MUTE output
(U701 pin 23). When no tone is present, the mute line
is pulled high by resistor R728, transistor Q702 is on,
and the microphone has a low impedance path to
ground. When a DTMF tone is generated the mute line
goes low, Q702 is turned off, and the microphone is no
longer grounded. Therefore, the microphone is muted.
It is also necessary to mute the microphone when beep
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tones are generated. When a beep tone is present,
switch U704C closes and transistor Q702 turns off. The
time that Q702 stays off is controlled by the RC net-
work of C724 and R719.

The combination of U703B, U703C, U704A, R707,
R708, C705,C703, and R723 is the beep-tone oscilla-
tor circuit. When a "+" or a "#" command key is
pressed, or when any key is pressed during the pro-
gram mode, module U701 generates a pacifier tone.
This tone, which lasts for approximately 30 millisec-
onds, is applied to beep tone gate U704A, which
responds with a low output at pin 9. The low at U704A
pin 9 is applied to the beep-tone oscillator (U703B pin
10), which responds by generating a 2000 Hz beep
tone. The beep tone continues until U703B pin 10 goes
high, which is determined by the RC network of C703
and R723 (approximately 57 milliseconds).

DTMF and beep tones are routed to the sidetone /
beep-tone amplifier U702. This IC amplifies the tones
and sends them to the speaker. Amplifier U702 is
enabled when pin 1 is pulled low through CR704A or
CR704B, which occurs when module U701 is in the
program mode or when the radio is in transmit.
Resistor R702 and capacitor C702 control the duration
of the DTMF tones and the rate the tones are generat-
ed during automatic dialing. Tone duration is set at
150 ms.

Program switching is done by U704D, U703A,
U705, R703, R704, R705, and CR703. Pressing the
program button puts the DTMF circuit in the program
mode by grounding the control line of U704D, which in
turn causes pin 39 of U701 to be pulled high through
resistor R705. With module U701 in the program mode
(U701 pin 39 high), numbers can be stored in the
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memory registers. When the program button is not
pressed, the control line of U704D is pulled high
through R727, the switch (U704D) is closed, pin 39 of
U701 is grounded, and U701 is in tone mode.

R731 is removed in radios with the ANI version
DTMF circuit to prevent programming DTMF functions.
In order to put module U701 into the program mode (a
high at U701 pin 39), both inputs (pins 6 and 8) of
U703A must be low. This can be accomplished only by
using the ANI programming fixture to push the program
button.

(2) Continuous Tone Option

Integrated circuit U801 is a DTMF tone generator,
which accepts inputs from the keypad. The option is
supplied from the radio's 8-volt line. During tone gener-
ation, the IC outputs a high onits MUTE line 1. (pin
8). This output mutes the microphone by saturating
Q804 which turns off Q802, resulting in a high
impedance path to ground for the microphone. The
MUTE line also turns on Q801, which supplies a path
to ground for the resistor divider network of R804 and
R805.

The tone generator outputs a tone on pin 16 of
UB01. This tone level is reduced by R804 and R805,
and is applied to the radio's MIC line to be transmitted.
The tones are also divided by R806 and R807, and
routed to the side-tone amplifier (U802). The amplified
tones are then sent to the radio's speaker for user
feedback.

The ampilifier is enabled by the radio's MIC line. In
the transmit mode, the MIC line is at 5 volts. This turns
on Q803 and pulls pin 1 of U802 low, enabling the
amplifier.




MAINTENANCE

1. INTRODUCTION

This section of the manual describes the disassem-
bly and reassembly procedures, recommended repair
procedures, special precautions regarding mainte-
nance, and recommended test equipment. Each of
these topics provides information vital to the successful
operation and maintenance of the MT1000 radio.

2. PREVENTIVE MAINTENANCE

The MT1000 radio does not require a scheduled
preventive maintenance program; however, periodic
visual inspection and cleaning is recommended.

a. Inspection

Check that the external surfaces of the radio are
clean, and that all external controls and switches are
functional. A detailed inspection of the interior electron-
ic circuitry is not needed or desired.

b. Cleaning

The following procedures describe the recommend-
ed cleaning agents and the methods to be used when
cleaning the external and internal surfaces of the radio.
External surfaces include the front cover, housing
assembly, and battery case. These surfaces should be
cleaned whenever a periodic visual inspection reveals
the presence of smudges, grease, and/or grime.
Internal surfaces should be cleaned only when the
radio is disassembled for servicing or repair.

The only recommended agent for cleaning the
external radio surfaces is a 0.5% solution of a mild
dishwashing detergent, such as JOY®, in water. The
only factory recommended liquid for cleaning the print-
ed circuit boards and their components is ISOPROPYL
alcohol (70% by volume).

CAUTION
The effects of certain chemicals and their
vapors. can have harmful results on certain
plastics.. Aerosal sprays, tuner cleaners and
other chemicals should be avoided.

(1) Cleaning External Surfaces
(a) Polycarbonate Surfaces

The detergent-water solution should be applied
sparingly with a stiff, non-metallic, short-bristled brush
to work all loose dirt away from the radio. A soft,
absorbent, lintless cloth or tissue should be used to
remove the solution and dry the radio. Make sure that
no water remains entrapped near the connectors,
cracks, or crevices.

(b) Silverized Surfaces

A non-metallic, soft-bristled brush should be used to
apply the detergent-water solution to silverized sur-
faces, and a second non-metallic soft-bristled brush
(free of detergent or rinsed in clean water) should be
used to remove the detergent-water solution.

Upon completion of the cleaning process, a soft,
absorbent, lintless cloth or tissue should be used (with
a blotting action) to dry the frame and covers. The blot-
ting action will prevent damage to the silverized con-
ductive coating.

(2) Cleaning Internal Circuit Boards and Components

Isopropyl alcohol may be applied with a stiff, non-
metallic, short-bristled brush to dislodge embedded or
caked materials located in hard-to-reach areas. The
brush stroke should direct the dislodged material out
and away from the inside of the radio.

Alcohol is a high-wetting liquid and can carry con-
tamination into unwanted places if an excessive quanti-
ty is used. Make sure that controls or tunable compo-
nents are not soaked with the liquid. Do not use high-
pressure air to hasten the drying process, since this
could cause the liquid to puddle and collect in unwant-
ed places.

Upon completion of the cleaning process, use a
soft, absorbent, lintless cloth to dry the area. Do not
brush or apply any isopropyl alcohol to the frame, front
cover, or back cover.

NOTE
Always use a fresh supply of alcohol and a clean con-
tainer to prevent contamination by dissolved material
(from previous usage).

3. DISASSEMBLY (Refer to the exploded view in
back of this manual)

Disassembly of the radio involves removal of the
major components listed below, one at a time, in the
sequence described in the following paragraphs.

NOTE

1. Several special tools are required to completely
disassemble the radio. Refer to the "Test
Equipment and Service Aids" paragraphs in this
section of the manual. Also refer to the "Torque
and Tool Specifications Chart."

2. Before proceeding, make sure that the radio is
turned off.

JOY®is a registered trademark of Proctor and Gamble. The use of other dishwashing solutions could cause damage to the plastic parts.
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a. Battery Removal
To remove the battery from the radio, proceed as

follows:
Step 1.

Step 2.

Step 3.

Hold the radio with the front of the radio
facing up.

Disengage the battery latch from the battery
by pushing and holding the latch towards the
top of the radio.

With the battery latch disengaged, slide the

battery from left to right to remove it from the
baseplate on the bottom of the radio housing.

b. Gaining Access to Internal Components

Step 1.
Step 2.
Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.
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CAUTION

The MT1000 radio contains comple-
mentary metal-oxide semiconductor
{CMOS) devices, which are highly sus-
ceptible to damage in handling due to
static discharge. The entire printed cir-
cuit -board should be treated as static
sensitive. Damage can be latent,
resuilting in failures occurring weeks or
months later.

DO NOT attenpt to disassemble the
radio without first referring to the "Safe
Handling of CMOS Devices" para-
graph in this section of the manual.

Remove the battery as described in para-
graph a.

Remove the two screws from the back of the
radio.

Remove the two screws on the bottom of the
radio (baseplate corners).

Lift the front cover from the radio housing,
being careful not to pull against the speaker/-
microphone flex.

Disconnect the speaker/microphone connec-
tor from the controller flex by grasping the
speaker flex strain relief (near the plug) and
pulling the plug straight out and away from
the circuit board.

Loosen the two captive screws on the bottom
of the radio. Do not completely remove the
captive screws from the baseplate.

With a thumb and forefinger, grasp the anten-
na at its base and pull lightly to remove the
frame assembly from the radio housing. Do
not press the PTT switch during removal.

Remove the antenna by unscrewing it coun-
terclockwise.

Remove the screw that secures the front
shield to the controller carrier. (Does not
apply to lowband.)

Step 10. Remove the front shield by pulling it straight

Step 11.

out and away from the radio. (Does not apply
to lowband.)

Remove the four screws that secure the main
back shield to the frame.

Step 12. Remove the main back shield by pulling it

straight out and away from the radio.

c. Removing the Controller Assembly

Step 1.
Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Perform steps 1 through 10 of paragraph b.

Remove the plastic retainer clip that holds the
two connectors in place at the top of the
controller.

Remove the four screws (two on each side)
that secure the controller carrier to the frame.

NOTE
Be careful to pull each connector straight out
and away from the mating socket so as not to
bend or break the connector pins.

Disconnect the two bottom flex connectors by
carefully sliding them away from the synthe-
sizer.

Lift the controller circuit (nearest the bottom of
the radio) away from the radio just enough to
gain access to the connector under the con-
troller.

Disconnect the connector under the con-
troller.

Disconnect the two connectors at the top of
the controller.

Lift the controller assembly totally away from
the radio.

d. Gaining Access to the Controller Flexible Circuit

Step 1.
Step 2.

Step 3.

Step 4.

Perform steps 1 through 8 of paragraph c.

Remove the screws that secure the bottom
shield to the top flex carrier.

Along the top edge of the controller assembly
(edge nearest speaker clearance indenta-
tion), gently pry the bottom shield away from
the top flex carrier.

Pull the bottom shield completely away from
the top flex carrier and remove the controller
flexible circuit.

e. Removing the Transceiver Board from the Frame

Step 1.
Step 2.

Step 3.

Perform steps 1 through 8 of paragraph c.

Remove the four screws that secure the main
back shield, and remove the shield.

Unsolder four contacts (two pins and one
frame ground connection) located next to the
screw (back, top-center of transceiver board),
and the antenna ferrule located on the back,
top-left corner of the transceiver board.




Step 4.

Step 5.

Step 6.

Remove one screw (back, top-center of
transceiver board) that secures the transceiv-
er board to the frame.

Unsolder and remove the red B+ wire (con-
troller side of radio) from the On-Off / volume
switch pot.

CAUTION
Always place the On-OffVolume switch
pot in the 'On’ position before soldering
to this switch, and returnto the 'Off
position whan finished soldeting.

Gently pull the transceiver circuit board
straight out and away from the frame.

f. Removing the Control-Top Panel Components

Step 1.

Step 2.

Step 3.
Step 4.

Step 5a.
Step 5b.
Step 6.
Step 7.

Step 8.

Step 9.

Step 10.

Perform steps 1 through 6 of paragraph e.

NOTE
All control-top panel components, except the
antenna jack, are connected on two flexible
circuits, which are connected together and
should be removed as one unit.
Remove the control knob(s) by pulling straight
out and away from the control-top panel.

Remove the teflon washer(s).

The escutcheon is stuck to the top surface of
the control-top panel with adhesive. Gently
pry one corner of the escutcheon away from
the control-top panel and then peel the
escutcheon completely away. Notice that
washer(s) are stuck on the back side of the
escutcheon.

Remove the hex nut and washer from the vol-
ume potentiometer.

On rotary radios, remove the hex nut and
washer from the frequency switch.

Using a spanner wrench, remove the span-
ner nut and washer from the PL switch.

Unsolder and remove the black wire from the
volume pot flex.

Unsolder the nine solder joints between the
flex and the universal connector pins, then
remove the flex.

Unsolder the three legs of the LED and pull
the flex away from the LED's legs.

Unsolder the nine solder joints between the
PC board and the universal connector pins,
then remove the PC board

NOTE
Be careful not to apply too much heat to the
pins.

Step 11.

Step 12.

The frequency switch flex connects to the
PTT/B+ flex with five solder tabs located
along the side of the frame near the monitor
popple switch.

NOTE
A capacitor is placed across the last two tabs.

Unsolder the five contact tabs, and with
"solder-wick", remove the solder and sepa-
rate the two flexes.

Push the switch shaft(s) until clear of the
mounting holes, and remove the flex circuits
and control-top panel components away from
the frame.

g. Removing the Control-Top Panel and LED

Step 1.
Step 2.

Step 2a.
Step 2b.

Step 2c.

Step 3.

Perform steps 1 through 10 of paragraph f.

On rotary radios, unsolder the ground pin of
the universal connector contacting the frame
(near the antenna bushing).

Remove the screw and washer located near
the antenna receptacle.

Gently pull the control-top panel away from
the frame.

Push the LED and rubber boot out of the con-
trol-top panel, and pull the LED out of the
rubber boot.

On display radios, remove the screw by the
antenna ferrule to release the control top from
the frame.

h. Removing the Battery Latch

Step 1.
Step 2.

Step 3.

Step 4.
Step 5.

Perform steps 1 through 7 of paragraph b.

Remove the ground contact screw that holds
the negative battery contact. Be careful not to
lose the lockwasher, contact, and rubber pad
(under the contact).

While holding the latch slide, carefully
pull the baseplate assembly away from the
housing.

Carefully slide the latch out of the housing.

Remove the exposed latch springs.

i. Removing the PTT / B+ Flex

Step 1.
Step 2.

Step 3.

Perform steps 1 through 7 of paragraph b.

Two corners of the PTT / B+ flex are soldered
to the frame. Remove the solder, using "sol-
der-wick".

The PTT / B+ flex connects to the frequency
switch flex with five solder tabs located along
the top side of the frame near the PL switch.
Unsolder the five contact tabs, and with
"solder-wick", remove the solder and separate
the two flexes.

NOTE
A capacitor is placed across the last two tabs.
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Step4. The PTT / B+ flex is stuck to the frame with
adhesive. Carefully peel the PTT / B+ flex
away from the frame.

4. REASSEMBLY (Refer to the exploded view in the
back of this manual.)

1. DO NOT attempt to reassemble the radio without
first referring to the "Safe Handling of CMOS
Devices" paragraph in this section of the manual.

2. DO NOT attempt to reassemble the radio without
first referring to the approriate VHF or UHF service
manual "TORQUE AND TOOL SPECIFICATIONS
CHART".

3. Inspect all O-rings and replace if obvious damage
exists.

a. Reinstalling the Battery Latch and Base Plate

Step 1. Insert the two springs into their proper holes,
and replace the slide latch.

Position the base plate and hold it firmly to
compress the springs.

Holding the base plate in place, install the
negative battery contact, being sure that the
rubber pad is in place in the cup of the
contact. .

Reinstall the screw and lockwasher in the
negative battery contact. Tighten the screw
per the "TORQUE AND TOOL SPECIFI-
CATIONS CHART".

b. Reinstalling the PTT / B+ Flex

Step 1. Position the PTT / B+ flex to the frame such
that the five contact tabs line up with the cor-
responding tabs on the frequency switch flex.
Note that a little oval hole in the corner of the
flex (near the solder tabs) mates with a round
dot on the frame.

Press the flex to the frame. Note that two
more places, holes in the flex correspond with
dots on the frame.

Resolder the five solder tabs connecting the

PTT / B+ flex to the frequency switch flex.
NOTE

A capacitor is placed across the last two tabs.

Resolder the two corners of the flex to the

frame.

c. Reinstalling the LED and Control-Top Panel
(Rotary Radios)

Step 2.

Step 3.

Step 4.

Step 2.

Step 3.

Step 4.

Step 1. Insert the LED into the rubber boot such that
the flat edge of the LED's base mates with the
flat edge inside the boot.

Step 2. Insert the LED and boot into the control-top

panel.

Step 3. Place the control-top panel on the frame.

Step 4. Reinstall the screw and washer located near
the antenna receptacle, and tighten the screw
per the "TORQUE AND TOOL SPECIFI-
CATIONS CHART".

Step 5. Resolder the ground pin of the universal con-

nector to the frame.

d. Reinstalling the LCD and Control-Top Panel
(Display Radios)

Step 1. Insert the LCD into the molded control-to
panel.

Step 2. Place the control-top and LCD board on the
frame.

Step 3. Reinstall the screw located near the antenna

receptacle, and tighten the screw per the
"TORQUE AND TOOL SPECIFICATIONS
CHART".

e. Reinstalling the Control-Top Panel Components
Step 1. Insert the switch shafts into the proper holes.

Step 2. Slide the universal connector PC board over
the interconnect pins and solder the board to
the nine pins.

Resolder the three LED legs to the frequency
switch flex.

Solder the volume pot flex to the nine univer-
sal connector pins.

Resolder the black ground wire wire to the
volume pot flex.

Resolder the five solder tabs of the frequency
switch flex to the corresponding tabs of the
PTT/B+ flex.

Reinstall the PL switch washer and spanner
nut, and tighten per the "TORQUE AND
TOOL SPECIFICATIONS CHART".

Reinstall the frequency switch (rotary radios
only) and volume pot washers and hex nuts,
and tighten each screw per the "TORQUE
AND TOOL SPECIFICATIONS CHART".

Step 9. Reinstall the escutcheon.

Step 10. Reinstall the teflon washer(s) on the frequen-
cy switch (rotary radios only) and volume pot
shafts.

Step 11. Reinstall the switch knob(s).

f. Reinstalling the Transceiver Board

Step 1. With the frame's backside laying down, and
viewing the transceiver board from the solder
side with the assembly upright, slightly spread

the sides of the frame and slide the transceiv-
er into the frame.

Step 3.
Step 4.
Step 5.

Step 6.

Step 7.

Step 8.




Step 2. Turn the unit over and resolder the loose end
of the red B+ wire to the On-Off/Volume
switch pot.

CAUTION
Always place the On-Off/Volume
switch.pot.in the 'On’ position before
soldering to this switch, and return
to the 'Off' position when finished
soldering.

Step 3. Reinstall one screw (back, top-center of
transceiver board) that secures the transceiv-
er board to the frame, and tighten securely.

Step 4. Resolder four contacts (two pins and one
frame ground connection) located next to the
screw (back, top-center of transceiver board),
and the antenna ferrule contact (back top-left
corner of board).

Step 5. Press the main back shield (edges over the
frame) flush to the transceiver board.

Step 6. Reinstall the four screws that secure the main
back shield to the frame, and tighten each
screw per the "TORQUE AND TOOL SPECI-
FICATIONS CHART".

g. Reassembling the Controller Assembly

CAUTION
Make sure that the flex insulator is
installed around the controller flex
before placing the controller flex into
the carrier.

Step 1. With the outside surface of the carrier laying
down, and the controller flex folded over
(shield-to-shield), align the holes in the flex
with corresponding holes in the carrier, and
place the flex into the carrier. Make sure that
the P1 and P2 jack’s grooves slide into the
tabs of the carrier. Also, make sure that the
J5 jack is seated properly in the carrier.

Step 2. Align the controller bottom shield to the con-
troller flex and carrier. In the J5 jack area,
slide the tab of the shield under the slot in the
carrier, and press the bottom shield into place
(sides of the bottom shield fit inside the sides
of the carrier).

Step 3. Reinstall the screws that secure the bottom
shield to the controller carrier, and tighten
each screw per the "TORQUE AND TOOL
SPECIFICATIONS CHART".

h. Reinstalling the Controller Assembly

Step 1.
Step 2.
Step 3.
Step 4.

Step 5.

Step 6.
Step 7.

Step 8.

NOTE
Be careful to push each connector straight into
the mating socket so as not to bend or break
the connector pins.

Reconnect the two top flex connectors, firmly
seating both plug/jack connections.

Reconnect the connector under the controller,
firmly seating the plug/jack connection.

Press the controller into place (inside of frame
sides).

Reconnect the two bottom flex connectors,
firmly seating both plug / jack connections.

Reinstall the four screws (two on each side)
that secure the controller carrier to the frame,
and tighten each screw per the "TORQUE
AND TOOL SPECIFICATIONS CHART".

Insert the plastic retainer that holds the top
two connectors in place.

Reinstall front shield (shield edges fit inside
the frame). (Does not apply to lowband.)

Reinstall the screw that secures the front
shield to the controller carrier, and tighten the
screw per the "TORQUE AND TOOL SPECI-
FICATIONS CHART". (Does not apply to low-
band.)

i. Final Reassembly

Step 1.

Step 2.

Step 3.
Step 4.

Step 5.

Step 6.
Step 7.

Insert the internal radio unit into its housing,
and tighten the two screws on the baseplate
per the "TORQUE AND TOOL SPECIFI-
CATIONS CHART".

Reconnect the speaker / microphone connec-
tor, being careful to push the connector
straight into the mating socket so as not to
bend or break the connector pins.

Reinstall the front cover.

Reinstall the two screws on the bottom of the
radio (baseplate corners), and tighten the
screws per the "TORQUE AND TOOL SPEC-
IFICATIONS CHART".

Reinstall the two screws that secure the front
cover to the housing, and tighten each screws
per the "TORQUE AND TOOL SPECIFICA-
TIONS CHART".

Reinstall the antenna.
Reinstall the battery.
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5. SAFE HANDLING OF CMOS DEVICES

Complementary metal-oxide semiconductor
(CMOS) devices are used in the MT1000 radio. While
the attributes of CMOS are many, their characteristics
make them susceptible to damage by electrostatic or
high voltage charges. Damage can be latent, resulting
in failures occurring weeks or months later. Therefore,
special precautions must be taken to prevent device
damage during disassembly, troubleshooting, and
repair. The following handling precautions are manda-
tory for CMOS circuits, and are especially important in
low humidity conditions.

a. All CMOS devices must be stored or transported in
conductive material so that all exposed leads are
shorted together. CMOS devices must not be
inserted into conventional plastic "snow" or plastic
trays of the type that are used for storage or trans-
portation of other semiconductor devices.

b. All CMOS devices must be placed on a grounded
bench surface and the technicians must ground
themselves prior to handling the devices. This is
done most effectively by having the technician wear
a conductive wrist strap in series with a 100k-ohm
resistor to ground.

c. Do not wear nylon clothing while handling CMOS
circuits.

d. Do not insert or remove CMOS devices with power
applied. Check all power supplies to be used for
testing CMOS devices, and be certain that there
are no voltage transients present.

e. When straightening CMOS device leads, provide
ground straps for the apparatus used.

f. When soldering, use a grounded soldering iron.

g. All power must be turned off in a system before
printed circuit boards containing CMOS devices are
inserted, removed, or soldered.

6. REPAIR PROCEDURES AND TECHNIQUES

CAUTION

Leadless component technology requires the
use of specialized equipment and procedures
for repair and servicing of the MT1000 radio.
i you are not totally familiar with lsadless
component repair techniques, it is strongly
recommended that you either defer mainte-
nance to qualified sarvice personne! and ser-
vice shops or take the recommended video
taped lsadless component repair training pro-
gram, MAV-PACK 3 (VID-952) (see para-
graph 7b, Service Alds and Recommended
Tools, in this section). This is of paramount
importance as irreparable damage to the
radio can result from service by unauthorized
persons: Unauthorized attempts to remove
or repair parts may void any existing war-
ranties or extended performance agreements
with the manufacturer,
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a. Parts Replacement and Substitution

Special care should be taken to be as certain as
possible that a suspected component is actually the
one at fault. This special care will eliminate unneces-
sary unsoldering and removal of parts, which could
damage or weaken other components or the printed
circuit board itself.

When damaged parts are replaced, identical parts
should be used. If the identical replacement component
is not locally available, check the parts list for the prop-
er Motorola part number and order the component from
the nearest Motorola Communications Parts office list-
ed in the "Replacement Parts Ordering" section of this
manual.

b. Rigid Circuit Boards

The MT1000 radio uses bonded multi-layer printed
circuit boards. Since the inner layers are not accessi-
ble, some special considerations are required when
soldering and unsoldering components. The printed
through holes may interconnect multiple layers of the
printed circuit. Therefore, care should be exercised to
avoid pulling the plated circuit out of the hole.

When soldering near the module socket pins, use
care to avoid accidentally getting solder in the socket.
Also, be careful not to form solder bridges between the
module socket pins. Closely examine your work for
shorts due to solder bridges. When removing modules
with metal enclosures, be sure to desolder the enclo-
sure ground tabs as well as the module pins.

c. Flexible Circuits

The flexible circuits are made from a different mate-
rial than the rigid boards, and different techniques must
be used when soldering. Excessive prolonged heat on
the flexible circuit can damage the material. Avoid
excessive heat and excessive bending. For parts
replacement, use the ST-1087 Temperature-Controlled
Solder Station with a 600 or 700 degree tip, and use
small diameter solder such as ST-633. The smaller
size solder will melt faster and require less heat being
applied to the circuit.

To replace a component on a flexible circuit, grasp
the edge of the flexible circuit with seizers (hemostats)
near the part to be removed, and pull gently. Apply the
tip of the soldering iron to the component connections
while pulling with the seizers. Do not attempt to puddle
out components. Prolonged application of heat may
damage the flexible circuit.




7. TEST EQUIPMENT AND SERVICE AIDS

The following paragraphs describe the test equip-
ment and service aids required for maintaining the
MT1000 radio. Your Motorola sales representative will
assist in analyzing your specific requirements and help
you select the latest available equipment to suit your

individual needs. In addition, your sales representative
can advise you of the availability of new test equipment
and service aids that become available after the print-
ing of this manual.

Refer to Figure 17 for an illustration of troubleshooting,
test equipment, and programming set-up.

SERVICE MONITOR
+3° dBPAD | OR COUNTER

TRANSMIT
—— " |-——>——-———-30 dB PAD WATTMETER
BNC
RF GENERATOR
RECEIVE
(SET TO APPROX. 450mV
FOR TX)
X AUDIO
GENERATOR
—
— O nesneox :g:;g II:ETER RX
RTX-40058 A SINAD METER
BATTERY RADIO
ELIMINATOR TX/RX
| AC VOLTMETER
RTL-42268 PROGRAM/TEST CABLE
RTK-4205B (TX, MEASURE 45mV)
COMPUTER

| RIB
. RLN4006B

DATA
BUSY
GND

a

—

‘—'EFRIB POWER SUPPLY
0180357A57 (120V)

MAEPF-20949-O

| — 4
COMPUTER INTERFACE

3080369B72 (IBM "AT" ONLY)

J:
s

2 |

3080369871

Figure 17. Troubleshooting, Test Equipment, and Programming Set-Up Detail
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a. Recommended Test Equipment

The list of equipment contained in Table 3 includes
all of the standard test equipment required for servicing
two-way portable radios, as well as several unique
items designed specifically for servicing the MT1000
radio. Battery operated test equipment is recommend-
ed when available. The "Characteristics" column is
included so that equivalent equipment may be substi-
tuted; however, when no information is provided in this
column, the specific Motorola model listed is either a
unique item or no substitution is recommended.

b. Service Aids and Recommended Tools

Refer to the "SERVICE AIDS" and "RECOMMEND-
ED TOOL LIST" for a listing and description of the ser-
vice aids and tools designed specifically for servicing
the MT1000 radio, as well as the more common tools
required to disassemble and properly maintain the
radio. These kits and/or parts are available from the
Motorola Communications Parts office listed in the
"Replacement Parts Ordering” section of this manual.

MAV-PACK 3 (VID-952)

The VID-952 Motorola Video Visual Package (MAV-
PACK) is a video tape training program on leadless
component repair techniques. This VHS format_video
cassette and supplemental literature describe the

removal and replacement of leadless components
using the following specialized equipment:

* RRX-4033 Laurier Hot Gas Bonder

* RPX-4234A Regulator and Hardware Kit
* 0180386A62 Heated Tweezers

+ RSX-1002 Desoldering Station

« RSX-1008 Weller Soldering Station

This MAV-PACK is strongly recommended for tech-
nicians who intend to service this and other Motorola
radios using leadless components. This VHS videotape
is in standard half-inch format. This MAV-PACK, as well
as others, is available from:

Motorola C&E, Inc.

National Service Training Center
1300 N. Plum Grove Road
Schaumburg, lllinois 60195

8. FIELD PROGRAMMING

The MT1000 radio can be field programmed. Field
programming requires specific equipment and accom-
panying instructions. Refer to the MT1000 "Radio
Service Software User's Manual” for complete field
programming information.

Table 3. Test Equipment

MOTOROLA

MODEL NUMBER

DESCRIPTION

CHARACTERISTICS

APPLICATION

R2200, R2400, or R2001D
with trunking option

Service Monitor

This monitor will substitute
for items with an asterisk (*)

Frequency/deviation meter and signal
generator for wide-range
troubleshooting and alignment

*R1049A Digital Multimeter Two meters recommended
for ac/dc voltage and
current measurements
*S1100A Audio Oscillator 67 to 161.4Hz tones Used with service monitor for
injection of PL tones
*$1053D AC Voltmeter 1mV to 300V, 10-Megohm
*SKN6009A Power Cable for Meter input impedance Audio voltage measurements
*SKN6001A Test Leads for Meter
R1053 Dual-Trace 20MHz bandwidth Waveform measurements
Oscilloscope 5mV/cm - 20V/cm
*$1350C Watt Meter 50-ohm, +5% accuracy Transmitter power output

*ST1215B (VHF)
*ST1223B (UHF)

Plug-in Element
RF Dummy Load

10 Watts, maximum
0-1000MHz, 300W

measurements

*T1013A
S1339A RF Millivolt Meter 100pV to 3v rf RF level measurements
10kHz to 1.2GHz
*R1013A SINAD Meter Receiver sensitivity
measurements
S1347D or DC Power Supply 0-20Vdc, 0-5 Amps Bench supply for 7.5Vdc

§1348D (programmable)

current limited
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TROUBLESHOOTING

1. INTRODUCTION

Servicing the MT1000 Series radio requires the
localization of the malfunctioning circuit before the
defective component can be isolated and replaced.
Since localizing and isolating a defective component
constitutes the most time consuming part of trou-
bleshooting, a thorough understanding of the circuits
involved will aid the technician in performing efficient
servicing. The technician must know how one function
affects another; he must be familiar with the overall
operation of the radio and the procedures necessary to
place it back in operation in the shortest possible time.

The radio functional block diagrams, schematic dia-
grams, and troubleshooting charts provide valuable
information for troubleshooting purposes. The function-
al diagrams provide signal flow information in a simpli-
fied format, while the schematic diagrams provide the
detailed circuitry and the biasing voltages required for
isolating malfunctioning components. By using the dia-
grams, troubieshooting charts, and deductive process-
es, the suspected circuit may be readily found.

To determine if analyzation of the radio is required,
perform checks such as 20dB quieting, 12dB SINAD,
noise and PL squeich sensitivity, for the receiver; and
current drain for the transmitter. These should give the
technician a general indication of where the problem is
located.

NOTE

See Figure 17 - Troubleshooting, Test Equipment, and

Programming Set-Up Detail.

After the general problem area of the radio has
been identified, careful use of a dc voltmeter, rf milli-
voltmeter, and an oscilloscope should isolate the prob-
lem to an individual component.

2. TROUBLESHOOTING PROCEDURE

Each time that the radio is turned on, a microcom-
puter self-test occurs. A 1600Hz alert tone is generated
for approximately 500 milliseconds to indicate that the
microcomputer is functioning properly. If the alert tone
is not heard (and the alert tones have not been dis-
abled via the Radio Service Software), there is a prob-
lem with the radio.

Following the microcomputer self-test, a synthesiz-
er self-test occurs. A continuous 1600Hz alert tone is
generated if the synthesizer test is not successful. If
this condition occurs (continuous alert tone) refer to the
VCO/synthesizer troubleshooting chant.

When a radio performs unsatisfactorily, the follow-
ing procedures should help localize the fault.

a. Check Batteries

The first step in localizing a problem is to check the
battery voltage under load. With the transmitter turned
on (keyed), check the battery voltage. A convenient
way to do this is to remove the front cover and monitor
the B+ line with a voltmeter (with respect to ground).
The measured load voltage should not be less than
eight volts. Even though the transmitter may operate at
a lower voltage, operation would be marginal and for
only a short period of time. Low-voltage transmit opera-
tion is indicated by the flashing LED on top of the radio.
If the measured voltage is zero volts, check the battery
and fuse. The recommended procedure is to replace,
or recharge, the battery if the voltage is below eight
volts under load.

b. Alighment

Strict adherence to the published procedures is a
prerequisite to accurate alignment and proper evalua-
tion of the performance of the radio. The selection of
test equipment is critical. The use of equipment other
than that recommended should be cleared through
your Motorola Area Representative to ensure that it is
of equivalent quality.

The service technician must observe good servicing
techniques. The use of interconnecting cables that are
too long, poorly positioned (dressed), or improperly ter-
minated will resutt in erratic meter readings. As a result,
it will not be possible to tune the radio to the desired
specifications.

Use the recommended test equipment setup and
proper connections for alignment and adjustments.
Refer to the detailed procedures supplied in the appli-
cable service manual.

c. Check Overall Transmitter Operation

If the battery voltage is sufficient, check the overall
performance of the transmitter. A good overall check of
the transmitter is the rf power output measurement.
This check indicates the proper operation of the trans-
mitter amplifier stages. A properly tuned and operating
transmitter will produce the rated rf output into a 50-
ohm load with a dc input of 10 volts (refer to
"Transmitter Alignment Procedure," located in the ser-
vice section of this manual, for specific rf output). If the
power is less than rated rf output, refer to the applica-
ble transmitter troubleshooting chart.

d. Check Overall Receiver Operation
(1) 20dB Quieting Sensitivity Test

A good overall check of receiver operation is the
20dB quieting sensitivity measurement. This check will
indicate that the receiver has sufficient gain and that all
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of the included circuitry is working properly. The quiet-
ing signal is that rf signal input necessary to reduce the
audio output at the speaker by 20dB. This measure-
ment should be made with no modulation. it will be
necessary to hold the monitor button during this test, or
the radio’s squelch circuitry will remove the noise from
the speaker.

Make the actual measurement (using an ac volt-
meter) by setting the noise voltage across the test box
speaker load (with no rf signal received at the antenna)
to one-fourth (1/4) of the rated audio power output
(2.24Vrms). Sufficient carrier signal from a generator is
then introduced via the universal connector (remote
antenna port) to reduce the noise output voltage to
one-tenth (1/10) of the previous reading. If all of the cir-
cuitry is operating correctly, this reading should be
0.35uV or less on lowband and vhf models and 0.5uV
on uhf models. If the radio does not meet this specifica-
tion, try to retune the receiver using the procedure indi-
cated in the service manual. If this does not solve the
problem, refer to the receiver troubleshooting chart.

(2) 120B SINAD

This procedure is a standard method for evaluating
the performance of an FM receiver, since it provides a
check of the rf, i-f, and audio stages. The method con-
sists of finding the lowest modulated signal necessary
to produce 50% of the radio's rated audio output with a
12dB or better ratio of signal + noise + distortion / noise
+ distortion. This is termed "usable sensitivity."

To perform this measurement, connect the leads
from a SINAD meter to the audio output of the test box.
Set the Motorola service monitor or rf signal generator
to output a 1-millivolt signal. Modulate the rf signal with
a 1kHz tone at 3kHz deviation. Introduce the signal to
the radio at the exact channel frequency through the
universal connector. Set the volume control for rated
audio output (4.47Vrms). Decrease the rf signal level
until the SINAD meter reads 12dB. The signal genera-
tor output (12dB SINAD measurement) should be less
than 0.25uV on lowband and vhf receivers or less than
0.35uV on uhf receivers. If the radio does not meet this
specification, try to retune the receiver using the
procedure indicated in the service manual. If this does
not solve the problem, refer to the receiver trou-
bleshooting chart.

3. VOLTAGE MEASUREMENT AND SIGNAL TRACING

To aid in troubleshooting, ac and dc voltage read-
ings are provided (in red) on the transceiver schematic
diagram in the service manual. When making these
voltage checks, pay particular attention to any notes
that may accompany the voltage reading of a particular
stage.
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If receiver sensitivity is high or if the rf power output
is lower than normal for a fully tuned transceiver, the dc
voltages on the printed circuit board should be
checked. These voltages should be referenced to
ground.

CAUTION
When checking a transistor or module; either
in or out of the circuit, do not use an chmme-
ter having more than 1.5 volts dc appearing
across the test leads or an-ohins scale of
less than x-100.

It is recommended not to replace a transistor or
module before a thorough check is made. Read the
voltages around the suspected stage. If these voltages
are not reasonably close to those specified, the associ-
ated components should be checked.

A low impedance meter should not be used for
measurement. If ali dc voltages are correct, the signal
should be traced through the circuit to show any possi-
bility of breaks in the signal path.

CAUTION
The microcomputer is a static sensitive
device contained on the controlier flex
assembly. DO NOT attempt 1o troubleshoot
or disassemble the microcomputer/controtier
flex assembly without first referring to the
"Safe Handling of CMOS Devices" paragraph
in'the MAINTENANCE section of the manual,

When troubleshooting the microcomputer controller
flex circuits, it will be necessary to disconnect the flex
from the radio main circuit board and reconnect it via a
flex extender fixture. Also, many of the measurements
referred to in the microcomputer troubleshooting charts
that follow are short in duration. So, it will be necessary
to use an oscilloscope set for 1V / division and 5ms /
division.

4. TROUBLESHOOTING CHARTS

The troubleshooting charts on the following pages
will help isolate troubles in the different sections of the
radio. Start at the top of the appropriate chart and
make the checks as indicated. Most usual malfunctions
will respond to the systematic approach to trou-
bleshooting. Also, a flowchart is provided to aid in
choosing the proper troubleshooting chart.




TROUBLESHOOTING FLOW CHART

‘ ( START )

A

CHECK BATTERY AND FUSE
SEE PARAGRAPH 2A

USE FIELD PROGRAMMER TO CHECK THAT

THE RADIO INOFORMATION IS
K

GO TO SYNTHESIZER
VCO TROUBLE-
SHOOTING CHART #5A-
VHF & UHF OR FGU

DOES THE
RADIO EMIT

TROUBLESHOOQOTING
CHART #5B LOWBAND
CHECK TRANSMITTER. SEE PARAGRAPH 2C, ALL REFERENCES TO PARAGRAPHS (I.E. 2A)
IF BAD GO TO TROUBLESHOOTING CHART#1A- REFER TO THE TROUBLESHOOTING
VHF-UHF OR CHART #1B- LOWBAND SECTION OF THIS MANUAL.
LESG(EN%HORT CIRCUIT
/C =
. TRANSMITTOEP;DEVIATION O/C = OPEN CIRCUIT

IF NOT GO TO TROUBLESHOOTING
CHART#4A-VHF & UHF OR
CHART#4B-LOWBAND

| l

AUDIO AT SPEAKER WHEN MONITOR MAEPF-20836-O
BUTTON PRESSED. IF NOT GO TO
TROUBLESHOOTING
CHART#3A-VHF & UHF OR CHART#3B-
LOWBAND

1

CHECK RECEIVER PER PARAGRAPH
2D IF BAD GO TO TROUBLESHOOTING
CHART#2A-VHF & UHF
OR CHART#2B- LOWBAND




NOTES:

1. USE FLEX-EXTENDER FIXTURE.

2. CORRECT RF LEVELS ARE

INDICATED IN THE SERVICE MANUAL

SCHEMATIC DIAGRAM.
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RF
AT BASE
NO oF
Q102
?
RF
AT TROUBLE-
PINS NO[|  sHoOT
OF U201 (UHF)? VCO/SYNTH
AND U207, o To
PIN7 CHART #5A
(VHF)
7
YES
REPLACE
RF AT U108 (UHF)
OuTPUT CHECK
OF U108 (UHF)7\_NO | COMPONENTS
PIN 82 & VOLTAGES
COLLECTOR AROUND
Q1o Q101. IF OK,
N VHS REPLACE
’ Q101
YES
CHECK
COMPONENTS
BETWEEN

U108-Q102 (UHF)

Q101-Q102 (VHF)
Fe——
|
I
1
h CHECK

COMPONENTS
| BETWEEN
I Q103-Q104
1
|
| UHF
| HIGH POWER
: MODELS ONLY
i
|
[}
1
I
| | ReFLow soLDER
| ON U104
I AND RECHECK
FOR RF AT
| PIN 2 OF
1 U104. IF BAD,
1 REPACE U104,
|
1

CHART #1A
VHF and UHF TRANSMITTER (RF)

NO/LOW Tx POWER

o e e e e e ——— ]

NO TROULBLESHOOT
SR SYNTHESIZER
’ GO TO CHART #5A
B+ CURRENT
GO TODC
NO >500ma {Hi POWER) SM?C?-I
>150ma (LOW POWER) ROUTINE
? (SECTION 6b)
RF
AT
YES U102, YES CHECK
PIN 1 (UHF) L114 (UHF)
BASE Q104 L116 (VHF).
(VHF) CHECK
? COMPONENTS
BETWEEN Q104
RF NO B+ & U103ON
AT CHECK Q102 CURREN VHF MODELS.
cottecton N'2| dcLEveLs. CHECK INPUT >1000ma YES C122 ON UHF
oF REPLACE Q102 MATCH OF (HI POWER)
Qt62 IF NECESSARY U102 (UHF) >500ma
" Q104 (VHF) (-0 ';WR VA
& RF AT
NO U105
. NO
YES PIN 4 (UHF)
A U103,
ol CHECK y C:‘F;’
AT NO U102, ;
BASE NOI' COMPONENTS Lﬁ';TSITF) PIN 5 (UHF)
OF BETWEEN L0 (VHE) COLLECTOR vES
Q103 Q102 & Q103 Q104
P (VHF)?
s es = —————
| UHF
RE REPLACE | MODELS
AT no| CHECK Q103 U102 (UHF) 1 ONLY
COLLECTOR dc LEVELS. Q104 (VHF) ) CHECK FOR
OF REPLACE Q103 l S/C AT U105,
ates IF NECESSARY 1 PIN 7. REFLOW
’ | SOLDER ON U105.
- VHF | IF STILL BAD,
YES i UHF REPLACE U105.
i T . it T L T E ) r_____|..__..J
| REFLOW CHECK 1 | NO
H SOLDER FORSCON |
| ON U103, uros PN |
H CHECK RF REFLOW UNIVERSAL
ATPIN1. SOLDER 11 CONNECTOR:
I IF BAD, ON U104 [ REAT
| REPLACE &RECHECK | | | U108
I FORRFAT | ) | PINE
l PINS.IFBAD, | |
H REPLACE U104.
| 11
11
CHECK Q103
eLEVELS. | UNIVERSAL [ s&ﬁ%«o
Repaceatos | ! CONNECTOR I U105, & REMOTE
IF NECESSARY : & PRESS PTT. 11 PIN 7 ANTENNA
i GROUNDED CONNECTIONS
11 : & COMPONENTS
[ BETWEEN U105
] 8 ANTENNAS
11
11
CHECK REMOTE AND REFOW SOLDER CHECK THAT
CHECK R111 & L117
CHECK THAT STANDARD ANTENNA [ ON U105, UNIVERSAL
PIN 13 & PIN 12 CONNECTIONS. IF OK, [ CHECK C157, CONNECTOR
ARE SHORTED IN CHEK COMPONENTS VHF 11 C154. IF STILL PIN 1318
THE UNIVERSAL BETWEEN ANTENNAS/ [N BAD, REPLACE U105 CONNECTED TO PIN 12
PIN 4 ANDPIN 5 MODELS |
CONNNECTOR o Uros
ONLY | |
L

MAEPF-20837-0




NOTES:

1. USE FLEX-EXTENDER FIXTURE.

2. CORRECT RF LEVELS ARE
INDICATED IN THE SERVICE MANUAL
SCHEMATIC DIAGRAM.

OF U201?

YES

CHECK
COMPONENTS
BETWEEN
U201-0101

NO

TROUBLE-
SHOOT
FGU
GOTO
CHART #58

CHECK
COMPONENTS
BETWEEN
Q102 - Q103

CHART #1B

LOWBAND TRANSMITTER (RF)

NO/LOW Tx POWER

B+, T

OK?

B+ CURRENT

>500ma
?

COLLECTOR
OF

Q101
?

COLLECTOR
OF
Q102
?

CHECK Q102
dc LEVELS.
REPLACE Q102
IF NECESSARY

YES

NO

NO

NO

YES
BASE Q103
?

NO

CHECK INPUT
MATCH OF
Q103

CHECK Q101
dc LEVELS.

REPLACE Q102

{F NECESSARY CHECK

L112

CHECK
COMPONENTS
BETWEEN
Q101 3 Q102

CHECK Q103
dc LEVELS.
REPLACE Q103
IF NECESSARY

YES

NO

B+
CURRENT
>1000ma

?

B+
AT
COLLECTOR
Q103

YES

GOTODC
SWITCH
ROUTINE

{SECTION 6b)

YES

REPLACE
Q103

YES

TROULBLESHOOT
FGU
GO TO CHART #58

CHECK
L121.
CHECK
COMPONENTS
BETWEEN Q103
& U103

CHECK FOR
S/C AT U103,
PIN 5, REFLOW
SOLDER QN U103.
IF STILL BAD,
REPLACE U103.

NO

UNIVERSAL
CONNECTOR:
RF AT
U103,

PIN2
?
YES
CHECK
STANDARD
U103, & REMOTE
PINS NO ANTENNA
GROL{'NDED CONNECTIONS
? & COMPONENTS
BETWEEN U103
& ANTENNAS
YES
REFQW SOLDER prevanivel
ON U103 UNIVERSAL
s, CONNECTOR
PIN13 1S

BAD, REPLACE U103

CONNECTED TQ PIN 12

MAEPF-20841-O




CHART #2A
VHF and UHF RECEIVER (RF)

BAD 20 dB QUIETING
BAD SINAD
NO RECOVERED AUDIO

1. USE FLEX EXTENDER FIXTURE
2. INJECT A 1 mV CARRIER SIGNAL

INTO THE EXTERNAL ANTENNA AUDIO CHECK GO TO RECEIVE

M&D%BAJ;D ng év ATPIN 1 U1 FLEX AUDIO

TkHz (3kHz DEV) AT THE TOP FOROPEN (™  TROUBLESHOOTING
OF Ut CIRCUIT (CHART #3A)

PIN1

U1 SHORT-

CIRCUITED
?

REPLACE U1

GO TO DC SWITCH
TROUBLSHOOQTING

(CHART #6A)
2ND LO
SIGNAL AT
PIN 9 OF
U1
?
18T LO RF AT
SIGNAL AT U201 TROUBLESHOOT
GATE 2 PIN 5 (UHF) VCO/ |
Q2 (UHF) U201 SYNTHESIZER
GATE 1 PIN 7 (VHF 0 TO
Q2 (VHF) (VHF) (CHART #5A)
UHF-CHECK RE AT
NO CORRECT 'N;E%E?E"‘NF&LER YES U108 NO UHF-REPLACE U108
TROUBLESHOOT DC VOLTAGE AND Q2 PIN 4 (UHF) VHF-CHECK R13,
FAULTY STAGE VHF-CHECK COLLECTOR R14 AND C36
COMPONENTS Q3 (VHF) IF OK REPLACE Q3
BETWEEN Q3 AND Q2
CHECK RF AND IF
SIGNALS FROM
ANTENNA TO U1, 18T &
CHECK FOR CORRECT 2ND LO ARE NO -

CORRECT
FREQ
?

LEVELS. CHECK RF AND
ANTENNA SELECT PINS
FROM CONTROL TOP
TQ RF BOARD.

MAEPF-20838-O




CHART #2B
LOWBAND RECEIVER (RF)

BAD 20 DB QUIETING
BAD SINAD
NO RECOVERED AUDIQ,

AUDIO CHECK GO TO RECEIVE
AT PIN 1 YES Ui F,_?;X - AUDIO
AT THE TOP FOR OPEN TROUBLESHOOTING
OF”U1 CIRCUIT (CHART #3B)

NO
YES PIN 1 NO
(l:JI‘F((S:UPTETD REPLACE U1
?
NO
YES
GO TO DC SWITCH NO B+ CLEAR SHORT
TRO(LéEiL;{ERS_IH%%‘)I'ING ;&03 1-USE FLEX EXTENDER FIXTURE
? 2-INJECT A 1 MV CARRIER SIGNAL
INTO THE EXTERNAL ANTENNA
vES MODULATED WITH 1kHz TONE (3kHz DEV)
2ND LO NO
SIGNAL AT
PIN 9 OF —
Ut
?
YES NO
siaatar N0 RF AT NO__| troussHooT
CRS U201 FGU GO TO
PIN 2 (CHART #5B)
YES YES
TROUBLESHOOT CX!F gg.rf gﬂosr?/c
FAULTY STAGE REPLACE T2’
) L0 AREN N0
2ND LO AR
CORRECT =
FREQ
?
ES MAEPF-20842-0
CHECK RF AND
IF SIGNALS
FROM ANTENNA TO U1 CHECK
FOR CORRECT
LEVELS
CHECK RF AND
ANTENNA SELECT
PINS FROM
CONTROL TOP
TO RF BOARD
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SETUP

CHART #3A

VHF and UHF RECEIVER (AUDIO)

NO AUDIO AT SP.

CHECK L301,L302
INT SPEAKER » CHECKWIRING
(E;(I.EFLSEZ?I\E'S;:R CONTINUITY

U406,PIN 27

(INT SPEAKER EXT SPEAKER CHECK L403,L404
—-——_"
1. INJECT SIGNAL MODULATED WITH SELECTED) o e
1kHz TONE AT UNIVERSAL RF INPUT.
2. USE FLEX EXTENDER FIXTURE
SO FLEX COMPONENTS WILL
BE ACCESSIBLE.
3. TO CHECK OUT THE EXTERNAL
SPEAKER OUTPUT USE THE TEST GO TO
BOX. IF NO PROBLEM IS EVIDENT, DC SWITCH
DISCONNECT THE EXTERNAL TROUBLESHOOTING
SPEAKER AND USE THE RADIO'S (CHART #6A)
SPEAKER.
GO TO THE
PRESS MONITOR\ no | oP crECK
BUTTON IS TROUBLE-
PIN 23 OF SHOOTING
U406 LOW? (CHART #7A)
‘ves
IF RADIO IS
IN PL MODE,
CHECK THAT YOU ARE
SENDING THE
A
vES Pnggé% CORRECT PL CODE
REPLACE U406 AT
U406
PIN 10
GO TO THE
PRESENT uP CHECK
ATPIN 9 TROUBLE-
OF U1 SHOOTING
9 (CHART #7A)
CHECK CONNECTION AUDIO
VOLUME POT AT PIN 23
REPLACE AND C403,L400 OF U405
uP L401,C410, AND R434 2
(U401)
CHECK
SQUELCH
NO POT
SETTING
GO TO uP.
CHECK
TROUBLE-
SHOOTING
(CHART #7A)
YES
REPLACE
U405
CHECK U1 FLEX FOR
OPEN CIRCUITS
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GO TO RECEIVER
TROUBLESHOOTING
(CHART #2A)

REPLACE
uP

NO

YES

SUSPECT
U405
IS
BAD

MAEPF-18622-A




CHART #3B
LOWBAND RECEIVER (AUDIO)

NO AUDIO AT SP.

CHECK 1407,L408
, INT SPEAKER CHECK WIRING
(EXTSPEAKER \ ygg [ » CONTINUITY
SELECTED)
U406,PIN 27
SETUP (INT SPEAKER CHECK L403,L404
EXT SPEAKER CHECK WIRING
1. INJECT SIGNAL MODULATED WITH SELECTED) CONTINUITY
1kHz TONE AT UNIVERSAL RF INPUT.
2. USE FLEX EXTENDER FIXTURE
SO FLEX COMPONENTS WILL
BE ACCESSIBLE.
3. TO CHECK OUT THE EXTERNAL
SPEAKER OUTPUT USE THE TEST GOTO
BOX. IF NO PROBLEM IS EVIDENT, DC SWITCH
DISCONNECT THE EXTERNAL TROUBLESHOOTING
SPEAKER AND USE THE RADIO'S (CHART #68)
SPEAKER.
GO TO THE
PRESS MONITOR NO uP CHECK
BUTTON IS TROUBLE-
PIN 23 OF SHOOTING
U406 LOW? (CHART #7B)
‘YES
IF RADIO IS
IN PL MODE,
CHECK THAT YOU ARE
SENDING THE
I
vES PéggE%T CORRECT PL CODE
REPLACE U406 AT
U406
PIN 10
? i
5v GO TO THE
PRESENT uP CHECK
ATPING TROUBLE-
OF U1 SHOOTING
” (CHART #78B)
CHECK CONNECTION [ q AUDIO
VOLUME POT AT PIN 23
REPLACE AND C403,L400 OF U405
WP L401,C410, AND R434 2
(U401)
CHECK
SQUELCH
NO POT
SETTING
GOTOWP,
CHECK
TROUBLE-
SHOOTING
(CHART #78)
SUSPECT
1]
YES 1S BAD
REPLACE
U405
CHECK U1 FLEX FOR
OPEN CIRCUITS

GO TO RECEIVER
TROUBLESHOOTING
(CHART #28)

REPLACE
uP

YES

SUSPECT
U405
1S
BAD

MAEPF-20843-0O
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42

1. MAKE FLEX COMPONENTS
ACCESSIBLE BY USING THE
FLEX-EXTENDER FIXTURE.

2. USING THE TEXT BOX
RXT4005). INJECT AUDIO
IGNAL (45mV-1kHz TONE TO

RADIO, SET AUDIO GENERATOR

TO APPROXIMATELY 450mV).

NOTE: IF NO PROBLEM IS
EVIDENT WHEN INJECTING
ON THE EXTERNAL MIC
LINE, DISCONNECT THE
UNIVERSAL CONNECTOR
AND INJECT A SIGNAL ON
THE INTERNAL MIC LINE.

CHECK FLEX
RUNNERS BETWEEN
U405 AND ‘
TRANSCEIVER BOARD.
CHECK R453 FOR O/C

CHECK RUNNERS
& COMPONENTS
BETWEEN U406,

PIN 19 & U405,
PIN 10

CHART #4A
VHF and UHF TRANSMITTER (AUDIO)

NO TX
DEVIATION

ARE GOTODC
T, TS AND SWITCH
S+ TROUBLE-SHOOTING
OK? (CHART # 6A)
AT
UHF=U201
! REPLACE
PIN 1 U201

AUDIO
AT
U406,
PIN 19?

AUDIO AT U403 x
PIN 21 (INT MIC PIN 18 LOW)
PIN 22 (EXT MIC PIN 20 LOW)

NO
Y
CHECK MIC AND

COMPONENTS

BETWEEN MIC
AND U406

PIN 10?

¥|F INT MIC IS ENABLED,
AUDIO SHOULD BE AT PIN 21.

IF EXT MIC IS ENABLED,
AUDIO SHOULD BE AT PIN 22.

SUSPECT
U405

YES

REPLACE
U406

MAEPF-20839-O




CHART #4B
LOWBAND TRANSMITTER (AUDIO)

NO TX
DEVIATION

1. MAKE FLEX COMPONENTS
ACCESSIBLE BY USING THE
- FLEX-EXTENDER FIXTURE.

2. USING THE TEXT BOX GOTODC
RXT4005). INJECT AUDIO SWITCH
IGNAL (45mV-1kHz TONE TQ TROUBLE-SHOOTING
. RADIO, SET AUDIO GENERATOR TO (CHART # 6B)
APPROXIMATELY 450mV).
NOTE: IF NO PROBLEM IS
EVIDENT WHEN INJECTING
ON THE EXTERNAL MIC
LINE, DISCONNECT THE
UNIVERSAL CONNECTOR
AND INJECT A SIGNAL ON REPLACE
THE INTERNAL MIC LINE. U201
. CHECK FLEX
RUNNERS BETWEEN
U405 AND
TRANSCEIVER BOARD.
CHECK R453 FOR O/C
‘ AUDIO %
AT AUDIO AT U403 YES
U406, PIN 21 (INT MIC PIN 18 LOW) REPLACE
PIN 192 PIN 22 (EXT MIC PIN 20 LOW) U406
) NO
Y
CHECK MIC AND
COMPONENTS
ET
. CHECK RUNNERS AUDIO 8 A,‘\'jVDEETOg'C
& COMPONENTS AT
BETWEEN U408, Ptlm%,?
PIN 19 & U4 .
p?N&w %5, % |F INT MIC IS ENABLED,

AUDIO SHOULD BE AT PIN 21.
IF EXT MIC IS ENABLED,
AUDIO SHOULD BE AT PIN 22.

SUSPECT
U405

MAEPF-20844-0O
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CHART #5A
VHF and UHF VCO/SYNTHESIZER

FIRST LO AT

CORRECT FREQUENCY ~——{FIRST SYNTH UNLOCK ) -
OR NOT PRESENT

Rx MODE ¥ TxMODE

SECOND LO AT
O o, ~e—(SECOND VCO UNLOCK) -

OR NOT PRESENT

FOR VHF:
U201.PIN 8=

CHECK DC SWITCH FOR UHF:

(CHART #6) IF OK, U201 PIN 3~
CHECK IF Fode
RUNNERS OK ;

U201,PIN 2=
S§Vdc

IS
FIRST
VCO
LOCKED?

Y

YES
CHECK FOR VCO B+
7.5Vdc OK UHF: U20
AT J3-4 IF OK, PIN 7= 6.6Vdc

REPLACE U202 VHF:U201,

CLEAR
SHORT

CHECK RUNNER
BETWEEN U202,
PIN 9 & U201,
PIN 9

2.1 MHz 16.8MHz
RN Fadn NO AT 202, ATU106 \YES REPLACE
IF OK.GO TO PIN 117 PIN3& SYNTHESIZER .
SECTION 6A 202,PIN 57 U203

CHECK 5Vdc TO
REFERENCE OSC
(U106), IF OK,
REPLACE U106

CHECK RUNNERS
BETWEEN J3-4 {
AND U202, PIN 2

7.5Vdc
A

T
U202 PIN

IF CONNECTION
BETWEEN U202,
PIN 9 AND U201,
PIN 7 IS OK,
REPLACE U202

IS U201,
PIN 11 (VHF)
PIN 12(UHF)

AT 24,6,
NO OR -8Vd
?
PRESCALER UHF: REFLACE
B RN VHF: REPLACE
CHECK FOR NO 1S U202, : U201
S/C. IF NOT F’_lglf_ é‘\T
REPLACE U202 e,
CHECK RUNNER
TO U202 i
Y PIN 7
CHECK CHECK RADIO GO TO P
FOR IN FORMATION ;588%‘%
IF OK, REPLACE
ore U202 (CHART #7A) MAEPF-18623-B

44




CHART #5B

LOWBAND FREQUENCY GE:NERATION UNIT

FIRST LO AT

CORRECT FREQUENCY ~a————( FIRST SYNTH UNLOCK ) -
OR NOT PRESENT -/

Rx/ Tx MODE

SECOND LO AT
é’.i%%ﬁ‘éﬁ%& ~a(SECOND VCO UNLOCK)
FOR - OR NOT PRESENT
CHECK U102
U201.PIN 4=
7.0Vde FOR 7.0Vdc
FiRST
_NO i
LOCKED?
YES
YES
; U201
CLEAR | YES PIN 1
SHORT SIC?
NO
REPLACE
FGU
U201
CHECK 5vdc TO ;
REFERENCE OSC C%TT%CT MAEPF-20845-0
(U106}, IF OK,
REPLACE U106

NORORT
ORR5 OR 15

)

REPLACE U403

YES

CHECK RADIO
FUSE AND O/C
AND S/C
ON B+ LINE

GOTO 8 VOLT
REGULATOR

OUBLESHOOTING
(CHART #6A)

3

NO

BATTERY
SAVER
ENAELED

CHART #6A
VHF and UHF DC SWITCH

IREPLACE REPLACE
Q400 I U408

IF R5 BAD
REPLACE Q407
IF T5 BAD
REPLACE Q412

SQUARE '\ vEs [ IF R OK
SUSPECT
U403
SRR
{CHART #5A) TURN BATTERY CHECK RUNNER
SAVER OFF BE};%VEEFA ,5{502
+YES U405 PIN 35
b yes
Y
U403 PIN 4 IS R/T LINE
it . vo R
PIN 14 LOW TX ;
TX=0V,RX=5V HIGH RX (CHART #5A)
YES 1 AND R LINE BAD
RS AND 75
CATHODE CHECK PTT SWITCH
CR405 AND PULL UP RES
LOW
5V AT ?
COLLECTOR
Q400
? NO
RECI;‘LAGCE GO TO
41 SYNTHESIZER -
CHEGKFOR| | TROUBLE SHOOTING REPLACE 6A
/C Al CHART #5A
CHECK Ra2s, S/IC ( ) (_ BAD REGBVOLTS )
4!
CHECK U403
REPLACE IF YES
NECESSARY
REPLACE CHECK FOR
NO U401 S/IC
YES CHECK Ra24
CHECK O/C
AND S/C
IF R447
CHECK O/C : AT
S/C ACROSS REPLACE .
T5 AND R5 Q410 OK 'E;%%ACE
RIS
BAD TS BAZ
+ ) CHECK R467,R449 S+ TO
: SYNTHESIZER
CHECK Q404 CHECK OO, IF OR REPLACE Q415 HES
Q406 G435,R422
R423.CR405 P A
GHECK FOR A
O/C OR S/C K
MAEPF-18624-8
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( NORORT )

CHART #6B
LOWBAND DC SWITCH

SUSPECT

IF ROK
U403

GO TO FGU
TROUBLESHOOTING
(CHART #5B)

1oV AT ISR
Eh?'TTER e - BQRIEEY TgNEED i REGEA%#E )
- OF Q403 ENABLED S (7) SOAVER
N . ?
CIHECK RADIO
GO TO FGU
FEND e TR HOOTING TURN BATTERY
¢ #:
(ON B+ LINE ( ) SAVER OFF
‘YES
- o
U403 PIN 14 1S R/T LINE
303 EON YES ) NO
REPLA\CE U403 TX"SQ?’E}"OV w?&v?%? o
TX=OV,RX=5Y HIGH TX
YES
T AND R LINE BAD
REPLACE
IN TX NO Q416
EMITTER CHECK FOR
Q416 O/C AND
HIGH S/C
CHECK Q403, | TisBADY YES
Q405,R422,
R421 AND
CR405
RIS
BAD
NO shorT \\ YES
RCTRL
HicH ON FLEX SHomT
PIN3,41 IL OF
s Ut
YES NO
REPLACE
YES HIGH —
nar NO
PIN5,
U3
NO IS
Y ey e e
IF OK,REPLACE CR3 HIGH 0.7v? B skcTion
YES NO
REPLACE CLEAR DRY
us JOINT ON R7

CHECK COMP. FOR
DRY JOINTS, S/C.
IF OK,REPLACE
Y403

REPLACE
U401

CHECK PTT SWITCH
AND PULL UP RES

REPLACE
U405

BAD MOTHERBOARD
REG. 7.0 VOLTS

)

YES
CGHEOK CLEAR
o SHORT
NO
IF R112,R113 OK
REPLACE U102

REPLACE
Q410

( BALFLEXREG 8VOLTS )

CHECK FOR
S/C

IF R447,
ISC-E R448,R446
JUNCTION / OK REPLACE
OPEN U407
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VHF and UHF MICROCOMPUTER
{( MICROCOMPUTER CHECK )
ZOT0
DC SWITGH RE&L&CE
TROUBLE-
SHOOTING OK? YES
(CHART #6A)
CHECK
v401, Raos, N\NO| REPLACE
C421, Caz2. FAULTY
READ RADIO. oK? COMPONENT
IS INFORMATION
OK? REPROGRAM
IF BAD
NO
CHECK
Sane REPLACE
PRESS CRYSTAL . U401
CHECK | NO /oyt poEs SIGNAL AT REPLCE
RA402,
U401, PIN 24 U401
S402, GO LOW? PIN 19 1 1 f 3
OK?
SEE TABLE 2
PROBE U401, PIN 22
CHECK VES AND PIN 9 (FOLLOW
n R41S140F:401, APPROXIMATE PATH)
$403, C423,
a8 B §e
1S U401,
PN NO, REPLACE REPLACE
SWITCH IN HIGH? U401 U405
CORRECT?, PL MODE?,
CHECK YE
RA406, s
R407,
R408
CHECK
R400 8
S3
PRESS
RADIO PTT.
OK? NO DOES U401 NO REPLACE
IN37 U401
PULSE
LOW?,
YES YES
(o ) PRES PRES!
CHECK NO PTT. YES PTT. NO
Q402, DOES Q402 ACTIVITY
R410, COLLECTOR ON U401,
R402 PULSE PIN 28, 8
HIGH?Z, 347
TABLE 2
_ITTTTTTTITL_ YES
1 9
_J L 1
JTT PRESS
2 9 TAECK  no /7 TRESN ves PTT NO
1 11 R445, ACTIVITY ACITIVITY ON
L IF OK, AR Lo+ U401, PIN 132
3 9 REPLACE N 8 147 PIN9
e U402 ? PULSE
11 LOW?,
Vi PIN 22
4| ovde IN vES
PRES
PTT PULL
ON MON. Y| U401
Reptace | MO ACTIVITY ON S/ einz high. N\ O
U401 U401, PIN 107 ACTIVITY
ON PIN 137
PULSE
LOW?,
YES
INPL
MODE, DOE:
NO PULSETRAIN \ YES MICRO-
PROCESSOR
APPEAR AT IS OK
U401
PIN 367 MAEPF-20840-0
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CHART #7B
LOWBAND MICROCOMPUTER

{ MICROCOMPUTER CHECK )

GO 10
DC SWITCH REPLACE
TROUBLE-
SHOOTING
(CHART #6B)
CHECK
Y401, R405, REPLACE
READ RADIO Ca2), Caz2. coﬁ%&m
. ?
IS INFORMATION OK?
OK? REPROGRAM B
IF BAD
CHECK
a0k REPLACE
PRESS CRYSTAL . U401
CHECK NO /b17 DOES SIGNAL AT REPLACE
4ng U401, PIN 34 U401
402, GO Low? PIN 29 K E
OoK?
SEE TABLE 2
PRES: PROBE U401, PIN 31
CHECK MONITOR YES AND PIN 9 (FOLLOW
-] R“‘S‘ . OF:401, BUTTON. APPROXIMATE PATH)
. DOES U401
$403, C423, 2 4
c4
TURN
CHANNEL vES
KNOB. IS REPLACE REPLACE
SEQUENCE SWITCH IN u4o1 U405
{ CORRECT?, PL MODE?
.
CHECK
R406,
R407,
R408
CHECK
R400 8
s3
RADIO
OK? NO REPLACE
U401
YES
CHECK PTT. -
Q402, ACTIVITY
R410, COLLECTOR ON U401,
R402 P|N43’?, 8,
TABLE 2 ) |
1 JTTTTTTIT1 18
_I_——l__ 20
CHECK Pg_!%_?s PTT NO
_ITT L 18 R445. ACITIVITY ON
2 IF OK ACTIVITY U401, PIN 237
— 1 20 REPLACE ON oot PIN1B
U402 ? PULSE
LOW?,
18
3 S N
1 L 20
4 0Vdc PIN 31
REPLACE ACTIVITY ON PIN 11 HIGH.
U401 U401, PIN 197 ACTIVITY
PIN 15 ON PIN 237
PULSE -
LOW?,
MODE, DOE!
NO PULSETRAIN MICRO-
PROCESSOR
APPEAR AT IS oK

MAEPF-20847-O
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LOWBAND SPECIFICATIONS

GENERAL TRANSMITTER RECEIVER
FREQUENCY RANGE: 30-50 MHz RF OUTPUT- AUDIO OUTPUT: 500mW at less than
Nickel-cadmium 6.0W at 10vVdc 5% distortion
BANDSPLITS: 30-36 MHz battery:
36-42 MHz SECOND I-F 450kHzt1.5kHz
42-50 MHz MODULATION: Type 16K OF 3E, FREQUENCY: measured at M1
15kHz for 100%
modulation at 1000Hz SENSITIVITY:
POWER SUPPLY: Nickei-cadmium (£4.0kHz min.) 12dB SINAD 0.25pV max.
battery including PL 20dB Quieting 0.35uV max.
modulation for
BATTERY DRAIN- PL models NOISE SQUELCH Noise compensated
at 10Vdc SENSITIVITY: type, Programmable
Standby: *42mA PL MODULATION:
Standby in Scan *50mA +1kHz max. +500Hz min. MAX. PERMISSIBLE
Receive: *163mA CHANNEL 1MHz
Transmit: **2000mA AUDIO Less than 3% at SEPARATION: (no degradation)
DISTORTION: 1000Hz, 3kHz

* Add 15mA with Remote Antenna
** Add 30mA with Remote Antenna

DIMENSIONS:
WIDTH:
DEPTH:

HEIGHT:

Radio Only:

Radio with Battery
Medium Capacity:
High Capacity:

WEIGHT:
Radio Only:

Radio with Battery (Nickel-Cadmium)

Medium Capacity:
High Capacity:

2.63" (66.8mm)
1.39" (35.3mm)
3.90" (99.0mm)
6.35" (161.3mm)
7.26" (184.4mm)
13.50z. (383 g)
21.6 oz. (612 g)
241 oz. (684 g)

MAX. PERMISSIBLE
CHANNEL
SEPARATION:

deviation

1MHz
(no degradation)

FREQUENCY STABILITY:
+.0005% from -30°C to +60°C (+25°C ref.)

SPURIOUS & HARMONIC

FREQUENCIES:

More than 53dB below carrier

FM NOISE (COMPANION RECEIVER):
At least 45dB below +3.0kHz deviation

at 1000 Hz

AUDIO RESPONSE:

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

FREQUENCY STABILITY:
+.0005% from -30°C to +60°C (+25°C ref.)

USEABLE

BANDWIDTH: +7kHz
SPURIOUS FREQUENCY
REJECTION:

More than 70dB below carrier

IMAGE REJECTION:
More than 70dB below carrier

SELECTIVITY:
More than 70dB at +20kHz (12dB SINAD)

INTERMODULATION:
More than 70dB at adjacent channel

CHANNEL SPACING: 20kHz

NOTES:

Specifications Subject to Change Without Notice

ALL BATTERIES MUST BE CHARGED PRIOR TO USE.

USE OF CHEMICALS (DETERGENTS, ALCOHOLS, AEROSOL SPRAYS, PETROLEUM PRODUCTS) MAY BE HARMFUL AND MAY
DAMAGE THE RADIO HOUSING. WE RECOMMEND A MILD DISHWASHING SOAP FOR CLEANING THE EXTERIOR OF THE

PRODUCT.

O-RING SEALS MUST BE PROPERLY ASSEMBLED TO ENSURE CONFORMANCE TO MIL-810D SPECIFICATIONS FOR WATER

INTRUSION.
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VHF SPECIFICATIONS
GENERAL TRANSMITTER RECEIVER
FREQUENCY RANGE: 136-174 MHz RF OUTPUT- H33 H43 AUDIO OUTPUT: 500mW at less than
Nickel-cadmium 2.0W at 5.0W at 5% distortion
battery: 10vde 10vde
BANDSPLITS: 136-150.8MHz SECOND I-F 450kHz+1.5kHz
146-174MHz FREQUENCY: measured at M1
MODULATION: Type 20KOF3E,
+5kHz for 100% SENSITIVITY:
POWER SUPPLY: Nickel-cadmium modulation at 1000Hz 12dB SINAD 0.25uV max.
battery (+4.0kHz min.) 20dB Quieting 0.35uV max.
including PL
BATTERY DRAIN- modulation for NOISE SQUELCH Noise compensated
at 10Vdc H33 H43 PL models SENSITIVITY: type, Programmable
Standby: *43mA “43mA
Standby in Scan *50mA *50mA PL MODULATION: MAX. PERMISSIBLE
Receive: *163mA *163mA +1kHz max. +500Hz min. CHANNEL Full Bandsplit
Transmit: *775mA **1600mA SEPARATION: {no degradation)
AUDIO Less than 3% at
* Add 8mA with Remote Antenna; Add 4mA for DISTORTION: 1000Hz, 3kHz FREQUENCY STABILITY:

146-174MHz Bandsplit deviation 1.0005% from -30°C to +60°C (+25°C ref.)
** Add 25mA with Remote Antenna
*** Add 25mA with Remote Antenna; and 100mA MAX. PERMISSIBLE
for 146-174MHz Bandsplit CHANNEL Full Bandsplit USEABLE

SEPARATION: (no degradation) BANDWIDTH: +5kHz
DIMENSIONS:
WIDTH: 2.63" (66.8mm) FREQUENCY STABILITY: SPURIOUS FREQUENCY
DEPTH: 1.39" (35.3mm) +.0005% from -30°C to +60°C (+25°C ref.) REJECTION:

More than 70dB below carrier

HEIGHT: SPURIOUS & HARMONIC
Radio Only: 3.90" (99.0mm) FREQUENCIES: IMAGE REJECTION:
Radio with Battery More than 60dB below carrier More than 70dB below carrier
Medium Capacity: 6.35" (161.3mm)
High Capacity: 7.26" (184.4mm) FM NOISE (COMPANION RECEIVER):

At least 45dB below +3.0kHz deviation SELECTIVITY:

at 1000 Hz More than 70dB at +30kHz (12dB SINAD)
WEIGHT:
Radio Only: 13.5 oz. (383 g) INTERMODULATION:
Radio with Battery (Nickel-Cadmium) AUDIO RESPONSE: More than 70dB at adjacent channel
Medium Capacity: 21.6 oz. (612 g) +1, -3dB from 6dB/octave pre-emphasis
High Capacity: 24.1 oz. (684 g) characteristic from 300-3000Hz CHANNEL SPACING: 30kHz

NOTES:

Specifications Subject to Change Without Notice

*  ALL BATTERIES MUST BE CHARGED PRIOR TO USE.

USE OF CHEMICALS (DETERGENTS, ALCOHOLS, AEROSOL SPRAYS, PETROLEUM PRODUCTS) MAY BE HARMFUL AND MAY
DAMAGE THE RADIO HOUSING. WE RECOMMEND A MILD DISHWASHING SOAP FOR GLEANING THE EXTERIOR OF THE
PRODUCT.

*  O-RING SEALS MUST BE PROPERLY ASSEMBLED TO ENSURE CONFORMANGE TO MIL-810D SPECIFICATIONS FOR WATER
INTRUSION.
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UHF SPECIFICATIONS

GENERAL TRANSMITTER RECEIVER
BAND SPLITS: 403-433 MHz RF OUTPUT- H34 Ha4 AUDIO OUTPUT: 500mW at less than
438-470 MHz Nickel-cadmium 2.0W at 4.0W at 5% distortion
470-500 MHz battery: 10vdc 10Vdc
488-520 MHz SECOND I-F 450kHzt1.5kHz
MODULATION: Type 20KOF3E, FREQUENCY: measured at M1
+5kHz for 100%
POWER SUPPLY: Nickel-cadmium modulation at 1000Hz SENSITIVITY: 0.35uV max. (12dB
battery (+4.0kHz min.) SINAD), 0.50uV max.
including PL (20dB quieting)
modulation for
BATTERY DRAIN- PL models NOISE SQUELCH  Noise compensated
at 10Vdc H34 H44 SENSITIVITY: type, Programmable
Standby: *48mA *48mA PL MODULATION:
Standby in Scan *56mA *56mA +1kHz max. +500Hz min.
Receive: *166mA *166mA MAX. PERMISSIBLE
Transmit: **875mA **1600mA AUDIO Less than 5% at CHANNEL 8MHz
DISTORTION: 1000Hz, 3kHz SEPARATION: (no degradation)
*Add 8mA with Remote Antenna deviation
**Add 15mA with Remote Antenna FREQUENCY STABILITY:
MAX. PERMISSIBLE +.0005% trom -30°C to +60°C (+25°C ref.)
CHANNEL 15MHz
DIMENSIONS: SEPARATION: (no degradation) USEABLE
BANDWIDTH: 1+5kHz
WIDTH: 2.63" (66.8mm) FREQUENCY STABILITY:
DEPTH: 1.39" (35.3mm) +.0005% from -30°C to +60°C SPURIOUS FREQUENCY
HEIGHT: (+25°C ref.) REJECTION:
Radio Only 3.90" (99.0mm) More than 70dB below carrier
Radio with Battery SPURIOUS & HARMONIC
Medium Capacity 6.35" (161.3mm) FREQUENCIES: IMAGE REJECTION:
High Capacity 7.26" (184.4mm) More than 53dB below carrier More than 70dB below carrier
FM NOISE (COMPANION RECEIVER): SELECTIVITY:
WEIGHT: At least 45dB below +3.0kHz deviation More than 70dB at +25kHz (12dB SINAD)
Radio Only 13.50z. (383 g) at 1000 Hz

Radio with Battery (Nickel-Cadmium)
Medium Capacity 21.6 oz. (612 g)
High Capacity 24.1 oz. (684 g)

AUDIO RESPONSE:
+1, -3dB from 6dB/octave pre-emphasis
characteristic from 300-3000Hz

INTERMODULATION:
More than 70dB at adjacent channel

CHANNEL SPACING: 25kHz

NOTE:

Specifications Subject to Change Without Notice

ALL BATTERIES MUST BE CHARGED PRIOR TO USE.

USE OF CHEMICALS (DETERGENTS, ALCOHOL, AEROSOL SPRAY, PETROLEUM PRODUCTS) MAY BE HARMFUL AND MAY
DAMAGE THE RADIO HOUSING. WE RECOMMEND A MILD DISHWASHING SOAP FOR CLEANING THE EXTERIOR OF THE

PRODUCT.

O-RING SEALS MUST BE PROPERLY ASSEMBLED TO ENSURE CONFORMANCE TO MIL-810D SPECIFICATIONS FOR WATER

INTRUSION.
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The following table lists tools and service aids recommended for working on the MT1000 portable radio.
While all of these items are available from Motorola, most are standard shop equipment items, and any equiva-

SERVICE AIDS

lent item capable of the same performance may be substituted for the item listed.

MOTOROLA PART NO. DESCRIPTION APPLICATION

RTK-4205B RIB/Radio/test set cable Connects radio to RTX-4005B Test Box and RIB.

RTL-4226B Battery Eliminator Interconnects radio to power supply.

1580368862 Battery Adapter Connects radio to battery eliminator without main

housing.

REN-4000A Controller Flex Eases in troubleshooting of controller flex and
Extender Fixture RF board.

0180371B37 Controlier Flex Provides secure mount for controller flex

Hold Down Fixture

during servicing.

RTX-4005B or both
RTX-4005A and
RPX-4665A

field modification kit.

Portable Test Set

Enables connection to the universal connector.
Allows switching for radio testing.

RLN-4008B Radio interface Box Enables communications between the radio and
the computer's serial communications adapter.
Requires 9-Volt snap type battery, Motorola part number
6082728J01. (Also accepts power supply part number
0180357A57.)
0180357A57 Wall-mounted Power Used to supply power to the RIB (117 VAC).
Supply
3080369B71 Computer Interface Cable Use B72 for the IBM PC AT. All other IBM
or models use B71. Connects the computer's
3080369B72 serial communications adapter to the RIB.
NKN6376A Cloning Cable Allows an MT1000 radio to be duplicated from a
master radio by transferring programmed data
from one radio to another.
RVN-4017E Radio Service Software Software on 5 1/4 in. floppy disc.
RVN-4018E Radio Service Software Software on 3 1/2 in. floppy disc.
F.A.S.T. 47 "Using the RLN-4062A How to use the RLN-4062A to successfully remove and replace
Hot Air Repair Station” chip components.
0180358A59 ANI Programming Too! Used on DTMF ANI Options to program ANI codes.
6082728J01 Battery 9-Volt snap type battery for RIB.
TT907 National Service Repairing leadless component assemblies.
Technical Guide
R-1070A or Hot Air Repair Station
R-1080A (Described in TT907)
RPX-4726 Reference Oscillator Tuning the alternate oscillator for lowband.
Tuner Box
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RECOMMENDED TOOL LIST

The following table lists the tools recommended for working on the MT1000 portable radio; these also are
available from Motorola. Note that the R-1070A workstation requres the use of a specific "heat focus head" for
each of the components on which this item is used. Each of these heat focus heads must be ordered sepa-
rately. The individual heat focus heads (and the components on which they are used) are listed at the end of

the table.
| MOTOROLA PART NO. DESCRIPTION APPLICATION
RSX-4043A Torque screwdriver Handle for bits listed below
6680321B86 Phillips bit (0) Radio screws
6680321B79 Phillips bit (1) Radio screws
6680371B03 Hex socket bit Volume and rotary switch nuts
6680371B34 Spanner bit Antenna bushing spanner nut
6680370B95 Spanner bit Toggle switch spanner nut
6605106N01 Tuning tool Tunable coils and potentiometers
6680387A59 Extractor, 2 contact Removal of discrete surface-mounted devices
6680387A64 Heat controller with safety
stand, or
6680387A65 Safety stand only
0180382A31 Portable desoldering unit
6680375A74 0.025 replacement tip,5/pk For 0180382A31 portable desoldering unit
0180386A81 Miniature digital readout
soldering station
(incl. 1/64" micropoint tip)
0180386A78 Iluminated magnifying glass
with lens attachment
0180386A82 Anti-static grounding kit Used during all radio assembly and disassembly
procedures
6684253C72 Straight prober
6680384A98 Brush
1010041A86 Solder (RMA type),
63/37, 0.020" diameter-
1 Ib. spool
1080370B43 RMA liquid flux
R-1070A Surface mounted com- Removal of surface-mounted integrated circuits
ponent IC removal/rework
station (order all heat focus
heads separately)
MOTOROLA PART NO. DESCRIPTION APPLICATION
HEAT INSIDE DIMENSIONS
FOCUS HEADS OF HEADS
6680334B48 0.318" x 0.318" for U402,
U408, and U409
6680334B49 0.140" x 0.410" for U406
6680334B51 0.492" x 0.492" for U401
and U405
6680370B57 0.245" x 0.245" for U403 and
uso1
6680370B66 0.180" x 0.180" for U404
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TORQUE AND TOOL SPECIFICATIONS CHART

PART RETIGHTEN WITH RSX-4043A TORQUE EXP. VIEW
DESCRIPTION SIZE NUMBER |QTY.| TORQUE SCREWDRIVER AND (IN.LB.) NUMBER
Control Top
Antenna Bushing
Spanner 0205765L02 1 6680370B90 12 22
Volume Pot. Nut 0.75x8X1.6 0205629L01 1 6680371B03 5 17
Freq. Switch Nut 0.75x8X1.6 0205629L01 1 6680371B03 5 17
Rotary Radios Only
Toggle Switch Spanner 0205163Q01 1 6680370B95 4 19
Control Top Screw
Rotary Radios 4-40x3/16" 0300136785 1 6680321B79 5 6
Display Radios 2-56x5/16" 0305573R01 1 6680321686 3 26
Housing
Battery Contact Screws 2-56 x 5/32" 0300139982 2 6680321B86 3 45
Bottom Front Cover 2-56 x 1/4" 0300140041 2 6680321B86 3 87
Screws
Baseplate to Frame 4-40 0305941K01 2 6680321B79 5 49
Screws (captive)

Front Cover Post 4-40x1/2" 0305137Q01 2 6680321B79 5 52
Screws

Controlier

Front Shield Screw 2-56x1/8" 0300140369 1 6680321686 3 35
Controller Bottom

Screws 2-56x5/16" 0300138620 2 6680321686 3 67
Controller to Frame 2-56x1/8" 0300140369 4 6680321686 2 35
Screws

RF Board

Back Shield Screws 2-56x5/16" 0300136772 5 6680321686 3 65
PA Heatsink to PCB

(VHF-LP) 2-56x3/16" 0300136771 2 6680321686 3 15 .
PA Heatsink to PCB 2-56x3/16" 0300136771 1 6680321686 3 15
PA to Heatsink 2-56x5/32" 0300139675 1 6680321686 3 101
(VHF-LP)

PA to Heatsink Nut

(VHF-HP) 1/4 0200007007 1 5 97
Synthesizer Casting 2-56x3/16" 0300136771 2 6680321686 4 15
Screw

Front Cover
Speaker/Mic Tab 2-56x5/32" 0300139982 4 6680321686 3 45 A
Screws




10.

TUNING AND ALIGNMENT DISASSEMBLY PROCEDURE
Disassembly Typical (VHF Radio Shown)

Turn off the radio.
Remove the battery:

While pushing the spring-loaded battery latch
toward the top of the radio, slide the battery away
from the latch, removing it from the baseplate on
the bottom of the radio.

Remove the two screws from the back of the radio.

Remove the two screws from the bottom of the
radio (baseplate corners).

Loosen the two captive screws on the bottom of
the radio (middle of each basepiate). Do not com-
pletely remove the captive screws from the base
plate.

Lift the front cover from the radio housing, being
careful not to pull against the speaker/microphone
flex.

Disconnect the speaker/microphone connector
from the controller flex by grasping the flex (near
the plug) and pulling the plug straight out and away
from the circuit board.

With a thumb and forefinger, grasp the antenna at
its base and pull lightly to remove the frame
assembly from the radio housing. Do not press the
PTT switch during removal.

CAUTION

REFER TQ "CMOS" PRECAUTIONS, PART OF
“SAFETY INFORMATION" SECTION.,

Remove the screw that secures the front shield.
(Does not apply to lowband.)

Remove the front shield by pulling it straight out
and away from the radio. (Does not apply to
lowband.)

BOTTOM VIEW
OF RADIO

11.

12.

HOUSING

BEPF-19233-A

Remove the controller circuit as follows:

(A) Remove the 4 screws (2 on each side) that
secure the controller to the frame.

(B) Remove the retainer clip that secures the top
two connectors.

NOTE
Be careful to pull each connector straight out
and away from the mating socket so as not to
bend or break the connector pins.

(C) Disconnect the 2 bottom flex connectors by
carefully sliding them away from the bottom of
the radio.

(D) Lift the controller circuit (nearest the bottom of
the radio) away from the radio just enough to
gain access to the connector under the
controller.

(E) Disconnect the connector under the controller.

(F) Disconnect the 2 connectors at the top of the
controller.
(G) Lift the controller totally away from the radio.

NOTE

Refer to the Exploded View Diagram if further

disassembly if necessary.
Assemble the radio in the reverse order of disas-
sembly, making certain:
to avoid damage to the flex circuits, connectors,
and connector pins when reinserting the controller.
not to depress the PTT switch when sliding the cir-
cuit board back into the housing.

CAUTION
Inspect the frame O-ring ‘and control head
O:ring.: Replace if obvious damage exists.
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GENERAL

THIS RADIO HAS BEEN FACTORY ALIGNED 6. Turn the radio off then on to reinitialize the radio.
AND_DOES NOT REQU'RE AN_Y ADJUSTMENTS. ;. Frequency Adjust (Synthesizer) Lowband radios,
Realignment may be required if components are refer to alternate procedure - Terminate the pro-
replaced or have aged,or if any transmitter/receiver fre- gram/test cable (RTK-4205A), RF Lines (pins 10
quencies are changed. If it is necessary to realign the and 12), through a 30dB pad to a frequency
radio, perform the following procedures: counter or service monitor. Set the radio to any
1. When using the RTX-4005 test box, place the MT channel. Key the radio using the external PTT

PL switch in the OFF position. switch. Compare the frequency reading on the
2. Remove the battery and front cover as described in counter (or service monitor) to the customer fre-

the "DISASSEMBLY PROCEDURE". g!;fency aSS'r?”e'g tb° tlhat iﬁa”"fgogﬁe (flfeqtl:e”g)y

, ifference should be less than + z (lowband),
3. Refer to the Test Set-Up Detail and connect the +750Hz (vhf), or 1250Hz (uhf). Adjust R129 (vhf) or

Fest equipment and Computer/RIB to the radio as R120 (Lowband and uhf) if the frequency differ-

illustrated. ence is more than +300Hz (lowband), +750Hz
4. Connect a dc power supply to the battery elimina- (vhf), or 1250Hz (uhf).

tor and attach the battery eliminator to the radio. 8. Perform either the "RECEIVER ALIGNMENT" pro-

5. Adjust the power supply for 10.0Vdc. Set current
limit to 2.0A.

cedure or "TRANSMITTER ALIGNMENT" proce-
dure or both procedures as required.

alternate procedure.

ALTERNATE LOWBAND REFERENCE OSCILLATOR FREQUENCY ADJUST

It your lowband radio has reference oscillator adjustment potentiometer R120, return to and perform step 7 of

the GENERAL procedure. If your lowband radio has a 2-pin connector in place of R120, perform the following

RPX-4726 | wHr R2001
TUNER —— COMMUNICATION
BOX ANALYZER
ALTERNATE S 1
_UP . ||
TESTSETUP - powersuppLy * &+ |5 RADIO |
é - RTX-4005
— TEST BOX
TO FIELD PROGRAMMER SET-UP~<—
PRESET: Communications Analyzer to: Portable Test Box to:
+« MODE- Monitor MT PL- Off
+ MONITOR- Frequency Error PTT switch- Continuous
RESULT: Read frequency error on Service Monitor. Desired result is nominal frequency +300Hz.

PROCEDURE: With the Alternate Test Set-up above, use the UP/DOWN and COARSE/FINE switches on
the Tuner Box to bring the measurement within tolerance (300 Hz). Adjust by holding the POWER button
depressed and simultaneously pressing and releasing the TUNE button. Adjust to nominal frequency + 50 Hz
to allow for drift.
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TRANSMITTER ALIGNMENT

Review "GENERAL" information section before
performing TRANSMITTER ALIGNMENT

Preliminary Adjustments:

1. Terminate the program/test cable, RF lines (pins 10
and 12), to a power meter through a 30dB pad. sary).

2. Make all measurements at the Universal Interface
Connector (pins 10 and 12), with radio keyed
through the external PTT switch.

3. Program new customer frequencies ( if neces-

Power Output Adjustment (lowband)

STEP | ADJUST FOR | USING ] NOTE
1 Check power output on ali channels. NOTE: You must dekey before changing channels for the synthesizer to change
frequencies. Set the frequency switch to the channel with the lowest output power.
C159 Maximum power RF Wattmeter Use wide end of tuning tool.
2 Trimmer output with least and Ampmeter
Capacitor current drain
*C115 Maximum power RF Wattmeter Use narrow end of tuning tool. If
3 Trimmer output with least and Ampmeter the power exceeds 7.8W, tune
Capacitor current drain C115to 7.8W.
*C159 Power output of RF Wattmeter If power does not make the 6.8
4 Trimmer 6.8 to 7.0W. and Ampmeter to 7.0W window, peak C159.
Capacitor ’
C115 Power output of RF Wattmeter Two possible peaks, choose
5 Trimmer 6.2 to 6.4W and Ampmeter peak with least current drain.
Capacitor Adijust from component side.
Check both ends of the customer RF Wattmeter Maximum frequency separation
6 frequency to ensure a minimum and Ampmeter is 1MHz.
power output of 6.2W.

* When tuning capacitor C115, be careful not to touch the leg of C115 and the heatsink with a metal tuning tool. Refer to the Alignment and
Metering Point Locations.

Power Output Adjustments (vhf and uhf)

STEP ADJUST FOR USING NOTE
1 Check power output on all channels. NOTE: You must dekey before changing channels for the synthesizer to change
frequencies. Set the frequency switch to the channel with the lowest output power.
2A VHF c120 Maximum power RF Wattmeter Reading should be greater than rated
136-150.8 Trimmer output with least and Ampmeter rf power output and less than rated
MHz Capacitor current drain current drain.
2B VHF R300 Maximum power RF Wattmeter NOTE: Two possible peaks; steps 2A
146-174 Trimmer output with least and Ampmeter or 2C. Choose peak with least current
MHz Capacitor current drain drain. Adjust from component side.
2C PA Trimmer Maximum power RF Wattmeter
UHF Capacitor output with least and Ampmeter
(on U102) current drain
3 Check Same power and RF Wattmeter
remaining current readings and Ampmeter
channels obtained in
STEP 2
4 Repeat steps 1 through 3 if necessary.
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Deviation Check:

Terminate the program/test cable (RTK-4205A)
through a 30 dB pad to a service monitor (or devi-
ation meter).

Place the METER SELECTOR switch on the test
box (RTK-4005) to the MIC position. Insert a 1
kHz tone at the AUDIO IN port of the test box.
Use an ac voltmeter to monitor the voltage at the
AC/DC METER port of the test box. Using the
PTT switch on the test box to key the radio, adjust
the level of the 1 kHz tone until 45mV is present at
the AC/DC METER port. Dekey the radio.

If the radio requires a change in frequency or
options, make the appropriate changes to the
workspace and program the radio.

NOTE
The RTK-4005 test box has a resistive divider
between the AUDIO IN port and the AC/DC
METER port. To accurately set deviation, 45mV
must be present at the AC/DC METER port. This
means that approximately 450mVRMS must be
applied to the AUDIO IN port.

With the 1 kHz tone applied, check the total trans-
mit deviation. It should be greater than 4 kHz but
less than 5 kHz. If any of the deviations are not in
the proper range perform the Radio Wide
Deviation Alignment.

For channels with Transmit PL, remove the 1 kHz
tone from the AUDIO IN port of the test box.
Check the deviation of the PL signal. It should be
greater than 500Hz but less than 1000Hz. If any
of the deviations are not in the proper range per-
form the Radio Wide Deviation Alignment.

For channels with Digital Signalling, key the radio
to check the deviation of the signalling packet. The
packet only lasts for a very short time, so it may
be necessary to key the radio several times to
check the deviation. The deviation should be
greater than 3.5kHz but less than 4.5kHz. If the
deviations are not in the proper range, perform the
Signalling Option Deviation Alignment.

For Digital Signalling radios with DTMF, key the
radio and press any button and check the devia-
tion. The deviation should be greater than 3.5kHz
but less than 4.5kHz. If the deviation is not in the
proper range, perform the Signalling Option
Deviation Alignment.

Radio Wide Deviation Alignment:

DO NOT PEFORM RADIO WIDE DEVIATION
ALIGNMENT UNTIL THE DEVIATION CHECK
HAS BEEN PERFORMED.

NOTE

To tune the MT1000 portable radio it is necessary
to align the deviation at several predefined align-
ment frequencies. The Radio Service Software
automatically places the alignment frequency in the
radio’s RAM. After the alignment procedure is com-
plete, the Radio Service Software will automatically
calculate the deviation for each frequency in the
work space. The radio and work space must
match. If any frequencies were modified, the radio
must be programmed before proceeding.

Press the F5 key in the MAIN/SERVICE menu to
enter the RADIO WIDE DEVIATION Alignment
menu. The cursor will be at TRANSMIT DEV
Alignment Point 1.

Set the service monitor (or deviation meter) to the
alignment frequency displayed in the upper right
hand corner of the screen. Press the PTT switch
on the test box to continuously key the radio.

With the 1 kHz tone applied, use the up/down
arrow keys to adjust the peak deviation to the limits
displayed on the screen. Release the PTT switch
on the test box to dekey the radio. Press the
ENTER key to proceed to the next alignment point.

Repeat steps 2 and 3 until all TRANSMIT DEV
Alignment Points have been completed.

NOTE
Failure to complete all TRANSMIT DEV Alignment

Points, may cause the transmit deviations to be
incorrect.

After the last TRANSMIT DEV alignment point has
been aligned, the cursor will automatically proceed
to REFERENCE DEV Alignment Point 1.

Disconnect the 1 kHz tone from the AUDIO IN port
of the test box.

Set the service monitor (or deviation meter) to the
alignment frequency displayed in the upper right
hand corner of the screen. Press and hold down
the PTT switch on the test box to continuously key
the radio.

Use the up/down arrow keys to adjust the peak
deviation to the limits displayed on the screen.
Release the PTT switch on the test box to dekey
the radio. Press the ENTER key to proceed to the
next alignment point.




10.

11.
12.

13.

Repeat steps 7 and 8 until al REFERENCE DEV
alignment points have been completed.

NOTE
Failure to complete all REFERENCE DEV alignment

points, may cause the reference deviations to be
incorrect.

Press F8 to program the deviation values into the
radio.

Press F10 to exit the menu.

With the 1 kHz tone applied, check the peak devia-
tion for each channel. It should be greater than 4
kHz butless that 5 kHz. If any of the deviations are
not in the proper range perform the CHANNEL
DEVIATION ALIGNMENT.

For channels with Transmit PL, remove the 1 kHz
tone from the AUDIO IN port of the test box.
Check the deviation of the PL signal. It should be
greater than 500 Hz but less than 1000 Hz. If any
of the deviations are not in the proper range per-
form the CHANNEL DEVIATION ALIGNMENT.

Channel Deviation Alignment:

ONLY PERFORM CHANNEL DEVIATION ALIGN-
MENT ON THOSE CHANNELS THAT FAILED
THE RADIO WIDE DEVIATION ALIGNMENT.

Press the F7 key in the MAIN/SERVICE menu to
enter the CHANNEL DEVIATION Alignment menu
to realign an individual channel. The cursor will be
at TRANSMIT DEV position.

Set the radio on the channel to be aligned.

Set the service monitor (or deviation meter) to the
transmit frequency (displayed in the upper right
hand corner of the screen) of the channel to be
aligned. Press and hold down the PTT switch on
the test box to continuously key the radio.

With the 1 kHz tone applied, use the up/down
arrow keys to adjust the peak deviation to the limits
displayed on the screen. Release the PTT switch
on the test box to dekey the radio. Press the
ENTER key to move the cursor to the REFER-
ENCE DEV position.

Disconnect the 1 kHz tone from the AUDIO IN port
of the test box.

Press and hold down the PTT switch on the test
box to continuously key the radio.

Use the up/down arrow keys to adjust the peak
deviation to the limits displayed on the screen.
Release the PTT switch on the test box to dekey
the radio.

Press F8 to program the deviation values for this
channel into the radio.

11.

12.

Press F10 to exit the menu.

. With the 1 kHz tone applied, check the peak devia-

tion for this channel. It should be greater than 4
kHz but less that 5 kHz.

For channels with Transmit PL, remove the 1 kHz
tone from the AUDIO IN port of the test box.
Check the deviation of the PL signal. It should be
greater than 500 Hz but less than 1000 Hz.

Repeat steps 1 through 11 for all channels that
failed the deviation check in the “Radio Wide
Deviation Alignment” procedure.

Deviation Adjustment for non-MDC Signalling
DTMF Radios:

Follow the deviation procedure detailed above.

Press the number 1 key on the DTMF pad and
continuously key the radio's PTT switch. Adjust
R709 for 3.0 to 3.2 kHz deviation.

NOTE

DTMF memory is volatile. If the battery is left off for
more than 2 minutes the memory will be erased.

Signalling Option (MDC/Singletone)

Deviation Alignment:

DO NOT PERFORM SIGNALLING OPTION
DEVIATION ALIGNMENT UNTIL THE DEVIA-
TION CHECK HAS BEEN PERFORMED.

NOTE

To tune the MT1000 MDC/Singletone Signalling
Option, it is necessary to perform the radio devia-
tion tuning first. Failure to tune the radio transmit
deviation settings, may cause the Signalling Option
deviation settings to be incorrect.

Press the F9 key in the MAIN/SERVICE menu to
enter the SIGNALLING DEVIATION Alignment
menu. The cursor will be at the SIG DEV ADJUST
position.

Set the service monitor (or deviation meter) to the
transmit frequency displayed at the bottom in the
middle of the screen. Press the F3 key to put the
radio into transmit. It is not necessary to press the
PTT on the test box. The radio is keyed automati-
cally by the Radio Service Software.

The Signalling tone is internally generated by the
signalling option. It is not necessary to inject a sig-
nal. Use the up/down arrow keys to adjust the
peak deviation to the limits shown on the screen.
Press the F3 key to dekey the radio.

If the radio has DTMF along with MDC Signalling,
press the ENTER key to move the cursor to the
DTMF DEV ADJUST position. If the radio does not
have DTMF, go to step 7.
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Set the service monitor (or deviation meter) to the
transmit frequency displayed in the upper right
hand corner of the screen. Press the F3 key to put
the radio into transmit. It is not necessary to press
the PTT on the test box. The radio is keyed auto-
matically by the Radio Service Software.

The DTMF tone is internally generated by the sig-
nalling option. It is not necessary to inject a signal.
Use the up/down arrow keys to adjust the peak
deviation to the limits shown on the screen. Press
the F3 key to dekey the radio.

Press the F8 key to program the deviation adjust-
ment values into the signalling option.

Press F10 to exit the menu.

9.

10.

For channels with Digital Signalling, key the radio
to check the deviation of the signalling packet. The
packet. The packet only lasts for a very short time,
so it may be necessary to key the radio several
times to check the deviation. The deviation should
be greater than 3.5kHz but less than 4.5kHz.

NOTE
If singletone is enabled instead of digital sig-
nalling, the deviation should be between 3.0
and 4.0kHz.

For radios with DTMF, key the radio and press any
button and check the deviation. The deviation
should be greater than 3.5kHz but less than
4 5kHz.




RECEIVER ALIGNMENT (Lowband and VHF Radios)

Review "GENERAL" information section before
performing RECEIVER ALIGNMENT.

Preliminary Adjustments:

The receiver is factory-tuned to operate over the
entire bandsplit and should not need retuning.
Perform the "Receiver Check" to determine if
"RECEIVER ALIGNMENT" (tuning any portion of
the receiver) is necessary.

Connect the program/test cable (RTK-4205A) to
the Radio Interface Box (RIB). Use the radio ser-
vice software to read the radio.

When using the RTX-4005 test box, place the
AUDIO OUT switch in the B position to set for
proper speaker loading. Place the meter selector in
the AUDIO PA position for receiver tests.

Connect the rf cable of the test cable to an rf gen-
erator or service monitor.

NOTE
Some interference conditions can be eliminated by
changing the second injection. The second injection
can be changed using the radio service software.
Refer to the RSS manual for more details.

Receiver Check:

Use the radio service software to program for new
customer frequencies, if necessary.

Set the rf generator (or service monitor) for the
appropriate frequency at a 1mV level with a 1kHz
tone modulated at 3kHz deviation.

Connect the AC/DC METER port of the RTX-4005
to an ac voltmeter. Adjust the volume potentiome-
ter (R140) for an ac voltmeter reading of
4.47Vrms.

Connect a SINAD meter to the AC/DC METER
port of the RTX-4005.

Reduce the rf level until 12dB of SINAD is
obtained; record the rf level reading. Depress the
monitor button while taking this measurement to
ensure that the radio is not squelched. Also tem-
porarily disconnect the test cable from the RIB to
ensure that computer noise does not affect the
measurement.

Perform SINAD measurements on all channels.

If the rf level required to produce 12dB SINAD is
0.25uV or less, DO NOT REALIGN THE RECEIV-
ER; instead, proceed directly to "Squelch
Sensitivity Check Adjustment". If the rf level
required to produce 12dB SINAD is greater than
0.25uV, perform the "Receiver Alignment".

Receiver Alignment (Back End):

DO NOT PERFORM RECEIVER ALIGNMENT
UNTIL THE "RECEIVER CHECK" HAS BEEN
PERFORMED.

NOTE

The receiver back end coils (L12 and L13 for low-
band radios, or L6, L7, and L8 for vhf radios) and
the receiver front end coil(s) (L2 for lowband radios,
or L1, L3, L4, and L5 for vhf radios) are factory
tuned to cover the entire bandsplit and should not
need retuning. Should the rf amp, mixer, crystal
filters, i-f module, or accompanying parts need
replacing, it may be necessary to perform the
following tuning procedure:

Receiver Alignment (Back End):

Remove the radio from its housing as described in
the "DISASSEMBLY PROCEDURE", then remove
the backplane shield.

Attach the battery adapter to the radio frame, then
attach the battery eliminator to the battery adapter.

Selecting any one of the customer frequencies,
adjust the rf generator or service monitor for the
appropriate frequency. Then place the radio front
side down so that the solder side (side 2) of the PC
board is facing up.

Tune coils (L12 and L13 for lowband radios, or L6, L7,
and L8 for vhif radios) flush with the solder side of the
PC board.

With an ac voltmeter, monitor M1 on the solder
side of the PC board. Set the ac voltmeter to the
-40dB scale, and adjust the rf level so that the volt-
age can be monitored at M1. During the following
procedure, adjust the rf level to keep the ac voltage
at M1 with the -40dB scale.

Peak coils (L12 and L13 for lowband radios, or L6, L7,
and L8 for vhf radios) (in that order) for maximum ac
voltage at M1.

Perform the "Receiver Check" procedure, then
repeat steps 4-6 of the "back end" procedure, if
necessary.

Receiver Alignment (Front End):

NOTE
Perform the following procedure only if the radio
fails the "Receiver Check" and the "Receiver Back
End Alignment" tests. The radio should already be
removed from the housing. "Receiver Front End
Alignment" is not required on radios operating in the
146-174MHz bandsplit.
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8. Tune coil(s) (L2 for lowband radios, or L1 and L3
through L8 for vhf radios) flush with the solder side
(side 2) of the PC board.

NOTE
Steps 9A,10A, and 11A apply to lowband

radios. Steps 9B through 14B apply to vhf
radios.

9A. Program the radio to a frequency centered
between the highest and lowest customer fre-
quency. Then adjust coil L2 for the maximum ac
voltage level at M1. Select the peak where the
slug of the coil is closest to the solder side of the
PC board.

10A.Program the radio back to the original customer
frequency.

11A. Perform the "Receiver Alignment (Back End)" pro-
cedure and then the "Receiver Check".

9B. Program the radio for the following frequencies:

CHANNEL| LOW SPLIT MID SPLIT HIGH SPLIT
(136-151MHz) | (146-162MHz) | (152.9-174MHz)

1 147.125MHz 158.125 MHz 170.125 MHz

2 150.800MHz | 161.975 MHz 173.975 MHz

3 136.125MHz 146.125 MHz 157.125 MHz

If interface is present, program the radio for a
receive frequency as close as possible to the
desired frequency, but within £0.1MHz.

10B. Set the radio to Channel 1. Adjust L3 then L5 for
the maximum ac voltage level at M1. Select the
peak where the slugs of the coils are closest to
the solder side of the PC board.

11B. Set the radio to Channel 2. Adjust L4 for the max-
imum ac voltage level at M1. Select the peak
where the slug of the coil is closest to the solder
side of the PC board.

12B.Set the radio to Channel 3. Adjust L1 for the
maximum ac voltage level at M1. Select the peak
where the slug of the coil is closest to the solder
side of the PC board.

13B. Program the radio back to the original customer
frequencies.

14B. Perform the "Receiver Alignment (Back End)" pro-
cedure and then the "Receiver Check".
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10.

1.

12.

13.

Squelch Sensitivity Check/Adjustment:

Set the radio to the channel determined to have
the poorest sensitivity on the "Receiver Check".
Place the PL/SCAN switch in the carrier squelch
position ([1).

Connect an ac voltmeter to the AC/DC METER
port of the test box (RTX-4005).

Set the rf generator or service monitor for the
appropriate frequency and no modulation. Reduce
the rf level to a minimum.

Depress the monitor button on the side of the radio
and adjust the noise level for 2.2Vrms. Make a
note of the level on the dB scale. This will be the
reference level for quieting measurements.

Press the F3 key in the MAIN/SERVICE menu to
enter the SQUELCH and VOLUME Alignment
menu. The cursor will be at the CARRIER
SQUELCH position. [ncrease the rf level until
squelch break occurs. Note the quieting level at
squelch break. If squelch break occurs between 8
and 18dB of quieting, proceed directly to the TONE
SQUELCH check, step 8. If the quieting level is
not within the range, continue on with step 6.

Press the up/down arrow keys to adjust the
CARRIER SQUELCH setting to 0. Adjust the rf
level for 8 dB quieting.

Holding the rf level constant, press the up arrow
key to increment the CARRIER SQUELCH setting
one step at a time until radio squelches. This will
be the CARRIER SQUELCH setting.

Reduce the rf level to a minimum. The radio
should be squeiched.

Press the ENTER key to proceed to the TONE
SQUELCH position on the menu.

The TONE SQUELCH setting should be the same
as the CARRIER SQUELCH setting. If not, use the
up/down arrows to set the TONE SQUELCH set-
ting to the same value as the CARRIER SQUELCH
setting.

Press the ENTER key to proceed to the SCAN
SQUELCH position on the menu.

The SCAN SQUELCH setting should be the same
as the CARRIER SQUELCH setting. If not, use
the up/down arrows to set the SCAN SQUELCH
the same as the CARRIER SQUELCH setting.

If the squelch settings require modification, pro-
gram the radio.




Cloning Procedure:

(The content of radio A is to be duplicated into
radio B)

Turn off radio A and turn on radio B.

Connect the cloning cable (NKN6376A) to the
Universal Connector of both radio A and radio B.

Simultaneously depress the PTT and monitor
button on radio A and hold.

Turn on radio A. The green LED on radio B will
flash, indicating cloning is in progress.

Cloning is complete once the green LED turns
off. Release both the PTT and monitor button on
radio A. Turn radio A off and on to reset.

NOTE
Cloning procedure does not duplicate the deviation
and squelch settings.

6. Disconnect the cloning cable and turn on both
radios to resume normal operation.

NOTE
+ Al VHF wideband radios (146-174MHz) are "C"
model radios. A "C" model radio can be cloned
only to/form another "C" model radio. An
attempt to clone a "C" model radio to an "A" or
"B" model radio will result in an unsuccerssful
cloning attempt.

+  Any unsuccessful cloning attempt (depending
on operating condition of the radio} will result in
one of the following alerts:

1. in receive (rotary radio) - 1600Hz continu-
ous alert tone

2. inreceive (display radios) - 88 displayed on
LCD

3. intransmit - 1600Hz beeping alert tone
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RECEIVER ALIGNMENT (UHF Radios)

Review "GENERAL" information section before
performing RECEIVER ALIGNMENT

Preliminary Adjustments:

. Coils L9 through L13 are tuned at the factory for a

30MHz bandwidth and should never need retuning.
Coils L1 and L2 adjust an 8MHz window. Perform
the "Receiver Check” to determine if "RECEIVER
ALIGNMENT" (tuning any portion of the receiver) is
necessary.

Connect the program/test cable (RTK-4205A) to the

Radio Interface Box (RIB). Use the Radio Service
Software to read the radio.

. When using the RTX-4005 test box, place the

AUDIO OUT switch in the B position to set for prop-
er speaker loading. Place the meter selector in the
AUDIO PA position for receiver tests.

. Connect the rf cable of the test cable to an rf gener-

ator or service monitor.

NOTE
Some Interference conditions can be eliminated by
changing the second injection. The second injection
can be changed using the radio service software.
Refer to the RSS manual for more details.

Receiver Check:

. Use the Radio Service Software to program for new

customer frequencies, if necessary.

. Set the rf generator (or service monitor) for the

appropriate frequency at a 1mV level with a 1 kHz
tone modulated at 3kHz deviation.

Connect the AC/DC METER port of the RTX-4005
to an ac voltmeter. Adjust the volume potentiometer
(R140) for an ac voltmeter reading of 4.47Vrms.

. Connect a SINAD meter to the AC/DC METER port

of the RTX-4005.

. Reduce the rf level until 12dB of SINAD is obtained;

record the rf level reading. Depress the monitor but-
ton while taking this measurement to ensure that the
radio is not squeiched. Also, temporarily disconnect
the test cable from the RIB to ensure that computer
noise does not affect the measurement.

Perform SINAD measurements on all channels.

If the rf level required to produce 12dB SINAD is
0.35uV or less, DO NOT REALIGN THE RECEIV-
ER,; instead, proceed directly to "Squelch Sensitivity
Check Adjustment”. If the rf level required to pro-
duce 12dB SINAD is greater than 0.35uV, perform
the "Receiver Alignment".

Receiver Alignment (Front End):

NOTE
The receiver front end tuning procedure can be
accomplished with the radio in its housing. Coils L1
and L2 are tuned through the flex carrier while M1
is monitored on the controiler flex.

10.

11.

12.

Narrow Bandwidth (less than 4MHz)

Select the customer frequency that is at the center
of the specified customer frequencies. On the cus-
tomer's radio, select the channel that represents
that center frequency.

Tune coils L1 and L2 to the top of the coil form.
This will be the position where the coils are nearest
to the flex carrier.

With an ac voltmeter, monitor M1 on the controller
flex. Set the ac voltmeter to the -40dB scale. Set
the service monitor to the appropriate frequency
and adjust the rf level so that the ac voltage can be
read at M1. During the following procedure, adjust
the rf level to keep the ac voltage at M1 within the
-40dB scale.

Peak coil L1 for maximum ac voltage at M1. Select
the peak where the coil's slug is closest to the flex
carrier assembly.

Peak coil L2 for maximum ac voltage at M1. Select
the peak where the coil's slug is closest to the flex
carrier assembly.

Perform steps 2-7 of the "Receiver Check" proce-
dure, then repeat the "Narrow Bandwidth" proce-
dure, if necessary.

Wide Bandwidth (greater than 4MHz)

For wide bandwidth tuning, coils L1 and L2 must
be peaked at a frequency that is centered between
the highest and the lowest customer frequency. If
no such frequency is specified, it will be necessary
to program a temporary tune frequency. Program
the radio for this frequency (if necessary).

Tune coils L1 and L2 to the top of the coil form.
This will be the position where the coils are nearest
to the flex carrier.

With an ac voltmeter, monitor M1 on the controller
flex. Set the ac voltmeter to the -40dB scale. Set
the service monitor to the appropriate frequency
and adjust the rf level so that the ac voltage can be
read at M1. During the following procedure, adjust
the rf level to keep the ac voltage at M1 within the
-40dB scale.

Peak coil L1 for maximum ac voltage at M1. Select
the peak where the coil's slug is closest to the flex
carrier assembly.

Peak coil L2 for maximum ac voltage at M1. Select
the peak where the coil's slug is closest to the flex
carrier assembly.

Program the radio back to the specified customer
frequency.

. Peak coil L1 for maximum ac voltage at M1 with

radio set at highest customer frequency.




14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

Peak coil L2 for maximum ac voltage at M1 with
radio set at lowest customer frequency.

Perform steps 2 through 7 of the "Receiver Check"
procedure, then repeat the "Wide Bandwidth" pro-
cedure if necessary.

Receiver Alignment (Back End/Injection Filter):

NOTE
The receiver back end coils L9, L10, and L11, and
the injection filter coils L12 and 13 are factory tuned
for 30 MHz and should not need retuning. Should
the mixer, crystal filters, i-f modules, or accompany-
ing back end parts need replacing, it will be neces-
sary to perform the back end procedures:

Back End:

Remove the radio from its housing as described in
the "DISASSEMBLY PROCEDURE", then remove
the backplane shield.

Attach the battery adapter to the radio frame, then
attach the battery eliminator to the battery adapter.

Selecting any one of the customer frequencies,
adjust the rf generator or service monitor for the
appropriate frequency. Then place the radio front
side down so that the solder side (side 2) of the PC
board is facing up.

Tune coils L9, L10, and L11 flush with the solder
side of the PC board.

With an ac voltmeter, monitor M1 on the solder
side of the PC board. Set the ac voltmeter to the -
40dB scale, and adjust the rf level so that the volt-
age can be monitored at M1. During the following
procedure, adjust the rf level to keep the ac voltage
at M1 within the -40dB scale.

Peak coils L9, L10, and L11 (in that order) for maxi-
mum ac voltage at M1.

Perform the "Receiver Check" procedure, then
repeat steps 17-19 of the "Back End" procedure, if
necessary.

Injection Filter:

NOTE
"Receiver Back End Alignment" has been per-
formed. The radio should already be removed from
the housing.

Tune coils L12 and L13 to be flush with the solder
side (side 2) of the PC board.

Monitor M2 with a dc voltmeter.
Peak L12, then L13 for maximum dc voltage at M2.

26.

10.

11.

12.

13.

Perform the "Receiver Check" procedure, then
repeat steps 21-23 of the "Back End" procedure, if
necessary. If quieting level is not within the range,
continue on with step 16.

Squelch Sensitivity Check/Adjustment:

Set the radio to the channel determined to have the
poorest sensitivity on the "Receiver Check". Place
the PL/SCAN switch in the carrier squelch position

(N).

Connect an ac voltmeter to the AC/DC METER port
of the test box (RTX-4005).

Set the rf generator or service monitor for the
appropriate frequency and no modulation. Reduce
the rf level to a minimum.

Depress the monitor button on the side of the radio
and adjust the noise level for 2.2Vrms. Make a
note of the level on the dB scale. This will be the
reference level for quieting measurements.

Press the F3 key in the MAIN/SERVICE menu to
enter the SQUELCH and VOLUME Alignment
menu. The cursor will be at the CARRIER
SQUELCH position. Increase the rf leve! until
squelch break occurs. Note the quieting level at
squeich break. If squelch break occurs between 8
and 18dB of quieting, proceed directly to the TONE
SQUELCH check, step 8. If the quieting level is
not within the range, continue on with step 6.

Press the up/down arrow keys to adjust the CAR-
RIER SQUELCH setting to 0. Adjust the rf level
for 8 dB quieting.

Holding the rf level constant, press the up arrow
key to increment the CARRIER SQUELCH setting
one step at a time until radio squelches. This will
be the CARRIER SQUELCH setting.

Reduce the rf level to a minimum. The radio
should be squelched.

Press the ENTER key to proceed to the TONE
SQUELCH position on the menu.

The TONE SQUELCH setting should be the same
as the CARRIER SQUELCH setting. If not, use the
UP/DOWN arrows to set the TONE SQUELCH set-
ting to the same value as the CARRIER SQUELCH
setting.

Press the ENTER key to proceed to the SCAN
SQUELCH position of the menu.

The SCAN SQUELCH setting should be the same
as the CARRIER SQUELCH setting. If not, use the
UP/DOWN arrows to set the SCAN SQUELCH the
same as the CARRIER SQUELCH setting.

If the squelch settings require modification, pro-
gram the radio.
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TEST SET-UP DETAIL

SERVICE MONITOR
30dBPAD " OR COUNTER
- XMIT 30dB PAD  —] WATTMETER
RCVE RF
- GENERATOR -
a—
BATTERY _.F5 RADIO
ELIMINATOR E- , gﬁSDY COMPUTER/RIB .
(SETTO
APPROX. 450 mV RMS
FOR TX) ™ AUDIO
GENERATOR
AUDIO IN
TEST BOX AC/DC METER AX SINAD METER
PROGRAMITEST— RTX-4005
RTK-4205
TXRX_| AC VOLTMETER
(TX, MEASURE 45mV;
MAEPF-19319-A
ALIGNMENT AND METERING POINT LOCATION (CONTROLLER) -
LOWBAND RADIOS VHF AND UHF RADIOS
L1
(VHF 146-174MHz) -
L2 L2 (UHF ONLY)
elod. ) 8T )
PA
7 TRIMMER CAP
{UHF ONLY)
M1 M1
(CONTROLLER) (CONTROLLER)
- @y |
O \ cti5 3
Ct120
\b o O__—?—— c159 Q& O O ) (VHF 136-150.8MHz)
S— ' MAEPF-20902-O |

\ 1]

UNIVERSAL CONNECTOR DETAIL
AND PIN NUMBER ASSIGNMENT

(OO0 O
©0e 0 0
0O06/

AEPF-19321-O

1)
2)
)

i

1 MAEPF-20918-O ~

EXTERNAL MICROPHONE
EXTERNAL SPEAKER

3) OPTION B+

EXTERNAL PTT

GROUND
(to controller board)

DATA

EXTERNAL SPEAKER
SELECT

8) SPEAKER COMMON
9) BUSY

10) REMOTE ANTENNA
11) CVC SENSE

12) RF GROUND .
(to mother board)

13) SENSE













MT1000 LOWBAND ANTENNA CUT CHART

IMPORTANT - FOR OPTIMUM PERFORMANCE,
ANTENNA MUST BE CUT TO PROPER LENGTH BEFORE RADIO IS USED.

1. Remove antenna cap Mark antenna for the 3. Cut antenna. If using adhesive strip,
and align top of uncut cutting length corre- remove strip from white
antenna with top sponding to the desired backing, wrap adhesive
of corresponding cut frequency indicated by around top of antenna,
diagram. the frequency scale on remove second backing
the chart. from adhesive, and
replace antenna cap. If
not using adhesive
strip, apply glue (P/N
1100842335) to top of
antenna and replace
cap.
30-36 MHz 36-42 MHz 42-50 MHz
TOP OF ANTENNA 30 MHz 36 MHz 42 MHz
— 37 MHz —— 43 MHz
— 31 MHz — 44 MHz
— 3BMHz — 45MHz
32 MHz —— 39 MHz —— 46 MHz
— 33 MHz —— 40 MHz — 47 MHz
—— 41 MHz ——— 48 MHz
—— 34 MHz — 42 MHz —— 49 MHz
—— 50 MHz
—— 35 MHz
— 36 MHz
pd Pz pd
> > >
w uy) oy
(0] N (0]
o (&) o
» N )3
- N w
> p >
GREEN BLUE RED

MABRF-21110-0 NOTE: Uncut antennas are color coded at the top, under the cap.
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LOWBAND Electrical Parts List, Transceiver Board c106 2113741A45 | O1uF L11 2411087825 | 0.82uH Choke R12 0660076A85 | 33k
L = 30-36MHz C107 2113740A59 | 150 (L) L12,13 2405063H13 | 1.2uH Choke R13 0660076A84 | 30k . _
M = 36-42MHz or 2113740A60 | 160 (M) L14 2411087B25 | 0.82uH Choke R14 0660076A60 | 3k $3 - - g£a
= or 2113740A39 | 27 (H) L15 2411087B25 | 0.85uH Choke (M, H Only) R15 0660076A53 | 1.5k 8s o 232 sz
H = 42-50MHz TPLF-3876-A | G108 2113740A73 | 560 (L) L16 2411087837 | 8.2uM Choke R100 0660076A71 | 8.2k JF o= 93,3z, .3 ez EE .
or 2113740A71 | 470(M) L100 2411087836 | 6.8uH Choke R101 0660076A87 | 39k ES_ % zooedli o 3 ot §§ EE ww-z %
or 2113740A57 | 120 (H) L101 2411087827 | 1.2uH Choke (L,M) R102 0660076A49 | 1k ~£8X2°8808888¢%8:3 cerrE88o 30008
REFERENCE |  MOTOROLA c109 2113740A64 | 240 (L) or 2411087826 | 1uH Choke (H) R103 0660076A73 | 10k (L,M) Erinziia- o i08a VIEWED FROM SIDE | GUdNE 55585853585
SYMBOL PART NO. DESCRIPTION or 2113740A58 | 130 (M) L102 2411087827 | 1.2uH Choke (L) or 0660076A76 | 13k (H)
or 2113740A53 | 82(H) or 2411087B28 | 1.5uH Choke (M,H) R105 0602432J27 | 120;1/2W (LM)
CAPACITOR, Fixed: pF c110 2113740A56 | 110 1103 0102710448 | 1.2uH Choke and Heat Shrink(L) or 0602432429 | 150:1/2W (H)
+5%;50V 1/10W unless stated cit 2113740A48 | 56 (L) or 0102710J46 | 6.2uH Choke and Heat Shrink R106 0660076A01 | 10 (L,M)
c1 2113740A65 | 270 (L) or 2113740A52 | 75(M) (MH) or 0660076A15 | 39 (H)
or 2113740A62 | 200 (M) c112 2113740A72 | 510 (L,M) L104 2411087816 | 0.15uH Choke (L) R107 0660076A29 | 150
or 2113740A59 | 150 (H) or 2113740A68 | 360 (H) or 2411087B15 | 0.12uH Choke (M) R108 0660076A01 | 10(L)
c2 2113740A67 | 330 (1) Cit4 2113740A59 | 150 (L) or 2411087821 | 0.39uH Choke (H) or 0860076A10 | 24 (M, H)
or 2113740A62 | 200 (M) or 2113740A61 | 180 (M) L105 2411087813 | 0.82uH Choke (L) R109 0602433J29 | 150;1W (L)
or 2113740A58 | 130 (H) or 2113740A59 | 150 (H) or 2411087B12 | .068uH Choke (M) or 060243328 | 130;,1W (MH)
c3 2113741A25 | 1500 (L) c115 2005568P01 | Trimmer,5.5-65pF or 2411087816 | 0.15uH Choke (H) R111 0602433J28 | 130;1W (L)
or 2113740A72 | 510 (M) cii6 2113740A61 | 180 (LM) L106 2411087837 | 8.2uH Choke (L,H) or 0602433J29 | 150;1W (M)
or 2113740A66 | 300 (H) or 2113740A60 | 160 (H) or 2411087836 | 6.8uH Choke (M) or 0602433J25 | 100;1W (H)
ca 2113740A59 | 150(L) cit7 2113740A51 | 68 (L) 1107 0102710J48 | Assy., 1.2uH Choke and R112 0660076E75 | 12kt1%
or 2113740A57 | 120 (M) or 2113740A54 | 91 (MH) Heat Shrink (L) R113 0660076E84 | 30k1%
or 2113740A54 | 91 (H) c1i8 2113740A42 | 36(LM) or 0102710446 | Assy., 6.2uH Choke and R114,115 0860076A44 | 620
c5 2113741A25 | 1500 (L) or 2113740A38 | 24 (H) Heat Shrink (M,H) R116 0660076A37 | 330
or 2113740A77 | 820 (M) c11g 2113740A57 | 120 (L) 1108 0102710483 | Assy.,6-1/2 turns, airwound R120 1805559502 | Pot., 50k
or 2113740A70 | 430 (H) or 2113740A53 | 82 (M) (LM} R121 0660076A10 | 24 (MH)
c7 2113740A55 | 100 (L) or 2113740A56 | 110 (H) or 0102710482 | Assy.5-1/2 turns, airwound (H) or 0B60076A01 | 10 (L)
or 2113740A56 | 110 (M) c120 2113740A42 | 36 (LM) L109 0102710479 | Assy.,2-1/2 tums, airwound Ri22 0611072A33 | 220; 1/4W (L)
or 2113740A53 | 82 (H) or 2113740A38 | 24 (H) L1112 2482723H48 | .085uH Choke (LH) or 0611072A32 | 200 (M)
c8 2113740A52 | 75(L) c121 2113740A48 | 56 (L) or 0102712J04 | Assy..085uH Choke and Heat or 0611072A34 | 240 (H)
or 2113740A54 | 91 (MH or 2113740A46 | 47 (M) Shrink (M) R123 0660076A49 | 1k (L)
c10 2113740A62 | 200 (L) or 2113740A50 | 62 (H) L113 0102710J69 | 4-1/2 turns, airwound (L) or 0660076A41 | 470 (MH)
or 2113740A56 | 110 (M,H) c123 2113741A45 | O1uF or 010271068 | 3-1/2turns, airwound (M.H) R124 0660076A41 | 470 (LM)
c1 2113740A66 | 300 (L) Ci24 2113740A53 | 82 (LM) Li14 0102710474 | 9-1/2 turns, airwound (L) or 0660076A34 | 240 (H)
or 2113740A59 | 150 (M) or 2113740A51 | 68 (H) or 0102710472 | 7-1/2 tumns, airwound (M,H) R125 0660076M01 | 0
or 2113740A64 | 240 (H) ci25 2113740A53 | 82 (LM) L115 0102710473 | 8-1/2 turns, airwound (L) R140 1805100Q04 | Pot., 25k
c12 2113740A20 | 5.1 (LM) or 2113740A51 | 68 (H) or 0102710J71 6-1/2 turns, airwound (M,H)
or 2113740A19 | 47 (H) C126 2113740A51 | 68 (L) L116 010271073 | 8-1/2 turns, airwound (L) SWITCH:
C13 2113740A50 | 62 (L) or 2113740A53 | 82 (M) or 0102710471 | 6-1/2 turns, airwound (M,H) I Y E On/Off, Part of R140
or 2113740A33 15 (M) or 2113740A38 24 (H) L1117 0102710473 8-1/2 turns, airwound (L) s2 4005265Q02 | 16-position, Hexadecimal (Rotary
or 2113740A43 | 39 (H) c127 2113740A51 | 68 (LM) or 0102710472 | 7-1/2 turns, airwound (M) Radios Only)
C14 2113740A57 | 120 (LH) or 2113740A44 | 43 (H) or 0102710471 | 6-1/2 turns, airwound (H) s3 4005101Q02 | Toggle, PL Disable/Scan
or 2113740A46 | 47 (M) c128 2113741A45 | .O1UF L119 0102710475 | 10-1/2 tums, airwound (L) 5301 3905834K06 | Snap Dome, Monitor
ci5 2113740A69 | 390 (L) c129 2113740A52 | 75(L) or 0102710J74 | 9-1/2 turns, airwound (M) 5302 3905834K06 | Snap Dome, PTT
or 2113740A62 | 200 (M) or 2113740A51 | 68 (M) or 0102710472 | 7-1/2 turns, airwound {H) 5303 3905834K06 | Snap Dome, Light/Scan
or 2113741A31 2700 (H) or 2113740A46 47 (H) L120 0102710475 10-1/2 tums, airwound (L, M) ‘ 28 Lo N |
c16 2113740850 | 60 (L) c130 2113740A85 | 100 (1) or 0102710474 | ©-172 tuns, airwound (H) T12 2580163M02 | TRANSFORMER: 1 1 X Diep R WODELS Dy :
or 2113740A61 | 180 (M) or 2113740A53 | 82 (M) L121,122 2411087B36 | 6.8uH Choke ‘ ' VMHERLS T 3
or 2113740A54 | 91(H) or 2113740A50 | 62 (H) L123 0102710448 | 1.2uH Choke and Heat Shrink CIRCUIT MODULE: See Note 2
c18 2113740A59 | 150 (L) c131 2113740A55 | 100 (L) (M, H Only) ut 5102001412 | IF ?
or 2113740A62 | 200 (M) or 2113740A53 | 82 (M) L124 0102710476 | 11-1/2 turns, airwound (L) U3 4802245401 | Dual Transistor g
or 2113740A63 | 220 (H) or 2113740A50 | 62 (H) or 0102710475 | 10-1/2 turns, airwound (M) uto2 5160880B01 | Regulator (5) 10
c19 2113740A54 | 91 (L) c132 2113741A45 | O1uF or 0102710474 | 9-1/2turns, airwound (H) U103 5102001436 | Antenna Switch (L)
or 2113740A59 150 (M) C134 2360562801 {01uF;Tant. or 5102001437 Antenna Switch (M) Ol.~ CEPF - 20630-A
or 2113740A60 | 160 (H) C135,136 2113741A45 | .01uF LS 5005155Q03 | TRANSDUCER or 5102001J38 | Antenna Switch (H)
C20,21 2113741A45 | .01F c137 2311049A37 | 1uF u106* 5105720E52 | Ref. Oscillator, 16.8MHz
c22 2113740A23 | 6.2(L) €138,152,155 2160521G37 | O0.1uF MK1 0105956P37 | MICROPHONE ASSEMBLY or 5102463J01 Ref. Oscillator (alternate), 2.1MHz
or 2113740A13 2.7 (M) C157 2113741A45 .O1uF u201* 5102001J447 Freq. Generator (L)
or 2113740A20 5.1 (H) c158 2311049J08 3.3uF; 16V PLUG: or 5102001J64 Freq. Generator (L); alternate
c23 2113741A45 .O1uF C158 2002407401 Trimmer; 10-120pF P1,2 2805466R01 Connector, Flex Top; 15-pin or 5102001J48 Freq. Generator (M)
c24 2311049J08 | 3.3uF; Tant. C160 2305499G20 | 10uF+20%; 20V Tant. P3, 4 2805144Q01 | Connector, FGU; 7-pin or 5102001J49 | Freq. Generator (H) N
C25 2113740A52 | 75(L) P5 2805433R02 | Connector, Front Cover 28R 5 g 8 2
or 2113740A56 | 110 (M,H) DIODE: See Note P8 2805247Q01 | Connector, }-F NONREFERENCED ITEMS S ° = : B
C26 2113740A66 | 300 (L) CRt 4805119G34 | Silicon P7 ] e Not field replaceable, order Top = 3 g
or 2113740A69 | 390 (MH) CR2 4805490G02 | Silicon Control Panel Assembly 1402428J01 | INSULATOR : o SATRES e o synTnEsieR |
c27 2113740A69 390 CR34 4805494Q04 Silicon 0102700459 (Rotary Radios) or 1405511R02 SHIELD CONNECTOR PLUG 3 CONNECTOR PLUG P4
c28 2113741A45 | .O1F CR5 4880236E16 | Quad Ring Array 0105958N64  (Display Radios) 2602240J01 | HEATSINK (PA)
Cc29 2113741A45 01uF CR101,102 0102712J05 Unitrode,9401and Heat Shrink Pg8* 2805507R01 Connector, 2-pin (replaces R120 2605296Q01 HEATSINK (Driver)
C30 2113740A29 10 CR103 4805119G34 Silicon in radios with alternate reference 2682671021 CAN, for L113 thru 116 and L119
C3t 2113740A25 | 75(L) CR104 4805119G34 | Silicon (M, H Only) oscillator) 2805507R01* | CONNECTOR, 2-Pin (used with
or 2113740A21 5.6 (M) CR301A, 301B 4805729G24 | LED, Bicolor (Rotary Radios Only) alternate low split reference
or 2113740A20 5.1 {(H) TRANSISTOR: See Note oscillator only)
Cs2 2113741A45 | O1uF (L) FILTER: Q1.2 4802245002 | NPN,Type MMBR941L 7505295807 | PAD, for FL1, FL2
or 2113741A53 | 22000 (M) FL1,2 480524526 | Crystal,19.95MHz (L) Q101 4802233411 NPN, Type MRF0211 8402214J01 BOARD, Printed Circuit
or 2113741A47 | 12000 (H) or 4805245427 | Crystal,16.65MHz (MH) Q102 4800869859 | Driver - , -
c33 2113740A38 | 24 () FL3 9105725Q02 | Ceramic, 450kHz Q103 4802245403 | NPN,Type MRF0233 NOTE: For optimum performance, order replacement diodes, transistors, and
C34 2113740A38 24 (L) FL4 9105726Q01 Ceramic, 450kHz circuit modules by Motorola part number only.
or 2113740A36 | 20 (M) RESISTOR, Fixed: Q + 5%; 1/10W , '
C35 2160521G37 | 0.1+80-20%;25V COIL, RF: unless stated unless stated * Inthe (L) frequency split, radios operating on 33.6 MHz will be equipped
ca7 2113741A45 | O1uF L1 2402406J05 | 6-turns, spacewound Rt 0660076A83 | 27k with three alternate parts:
Cc101 2113741A45 0O1uF L2 2402406J11 11- turns, spacewound R2 0660076A65 4.7k s U106
c102 2113741A45 | O1uF L3thru 6 2402406405 | 6-turns, spacewound R3 0660076A60 | 3k . U201
c103 2113740A33 | 15(L) L7 2402406J10 | Tunable, Choke {L,M) R5 0660076A63 | 3.9k + P8 a 2-pin connector that replaces resistor R120
or 2113740A36 20 (M) or 2402406J09 Tunable, Choke (H) R6 0660076A83 27k If the radio is not equipped with the alternate parts, it will not perform properly
or 2113740A23 6.2 (H) L8 2402406J05 6- turns, spacewound (L,H) R7 0660076A53 1.5k on 33.6 MHz.
C104 2113740A32 | 13 (LM) or 2402406410 | Tunable, Choke (M) 29,10 0660076A18 | 51
or 2113740A36 | 20 (H) L9 2411087825 | 0.82uH Choke 11 0660076A57 | 2.2k (L,M)
C105 2113740A42 | 36 (L) L10 2411087818 | 0.220uH Choke or 0660076A60 | 3k (H) LOWBAND TRANSCEIVER PARTS LIST AND
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* K FQR NTN57I7A ONLY (DISPLAY RADIOS)

2. R8!3 & R423 ARE O OHM JUMPER.
3. U402 ORIENTATION FOR NTN57I7A 1S ROTATED 180°
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Electrical Parts List R406 thru 408 | 0660076801 100k VHF 2-WATT RADIOS (136-150.8MHz) .
Lowband Controller Flex R409 0660076E39 390+1%
. R410 0660076A59 2.7k(Rotary Radios -
NTN5716A Rotary Radios R411thru413 | 0660076801 | 100K ) VIEWED FROM SIDE |
NTN5717A Display Radios TPLF-3875-A R414 0660076A90 | 51k ; (COMPONENT SIDE}
R417 0660076A56 2k
REFERENCE | MOTOROLA R418 0660076MO1 | 0
R419 0660076A56 2k
SYMBOL PART NO. DESCRIPTION R420 0660076M01 | 0
R421 0660076A41 470;1/10W 1
CAPACITOR, Fixed: uF £5%; 50V, R422 0611076A47 820
unless stated R425 0660076F01 100k+1%
C400 2113741A33 3300pF+10% R426,427 0660076E84 30k+1%;1/10W .
C401 2311049A35 0.47+20%; 25V R429 0660076B01 100k
C402 2311049A37 1.0; 16V R430 0660076A73 10k
C403 2160521G37 0.1+80-20%; 25V R434 0660076A41 470
C404 2311049J12 47,10V R438 0660076801 100k
C405, 406 2111032B13 0.1 +80 -20% R439,440 0660076A73 |  10k;1/10W .
C407 2113741A21 1000pF R441 0660076B25 1 Meg; 1/10W
C408 2113741A37 .00474+10% R444 0660076A73 10k
C410 2111032B13 0.1 +80 -20% R446 0660076A25 |  100;1/10W
C415 2311049426 10; 16V R447 0660076E95 82k
c416 2160521G37 0.1+80-20%; 25V R448 0660076E90 | 51k
C420 2311049A37 1; 16V R449 0660076E84 30k;1/10W
C421 2113740A29 10pF R450 0660076A73 10k;1/10W
C422 2113740A33 15pF R451 0660076A89 47k;1/10W
C431, 434, 438 | 2160521G37 0.1+80-20%; 25V R452 0660076A54 1.6k
C442, 443, 444 | 2311049A37 1: 18V R453,454 0660076A49 1k;1/10W
C445 2369562A35 10; 25V R461 0660076B01 100k
C446 2113741A39 5600pF R462 0660076A73 10k; 1/10W (Rotary Radios)
C447 2113741A31 2700pF R463 0660076A90 51k
C449 2113741A45 .01 R465 0660076A77 15k
C452 2311049J12 4.7:10V R466 0660076A95 82k;1/10W
C453 2311049J26 10; 16V R467 0660076A73 10k;1/10W
C461 2113740A35 18pF R468 0660076A43 560;1/10W
C463 2113741A37 4700pF R469 0660076B01 100k;1/10W
C468 2113741A53 22000pF R470 0660076A73 10k; 1/10W
C469 2113741A39 5600pF R472 0660076A25 100; 1/10W
C470 2113741A45 .01 R474 0660076A57 2.2k
C472,474 2113741A45 .01 R478 0660076B01 100k ~
C481 2360562A43 10; 16V Tant. R479 0660076A73 10k; 1/10W
C484 2113740A35 18pF R480 0660076A56 2k % MOUNTEC ON SOLDER SIDE
C485 2113741A45 .01 R481 0660076B25 | 1Meg;1/10W OL-CEPF-19236-A
C487 2113741A45 .01 R803 0660076F03 120k+1%
€488, 489 2160521G37 0.1+80-20%; 25V R804 0660076E94 75k+1%
C493, 494 2113741A45 01 R806,807 0660076A72 9.1k;1/10W
C497 2160521G37 0.1+80-20%; 25V R808 0660076B25 |  1Meg;1/10W
C498 2113741J26 10; 16V Tant. R810 0660076A73 10k;1/10W VIEWED FROM SIDE 2
C499 2113741A45 01 R813 0660076M01 | 0 (Rotary Radios) (SOLOER SIDE}
C801 2113741A33 3300pF
€802 2160521G37 0.1+80-20%,; 25V CIRCUIT MODULE: See Note |
C805 2113741A45 0.01 U401 0102712J01 Microcomputer
U402 0105950R56 EEPROM (Display Radios)
DIODE: See Note | or 0105958N07 EEPROM (Rotary Radios)
CR403, 405 4805494Q04 Silicon U403 0105957N87 Hex Gate
CR409, 4805494Q04 Silicon U404 0105954P13 Analog Gate
U405 0105954R66 Audio Filter
JACK: U406 0105958P03 Audio PA
J1,2 0905467R01 Socket, 15-position u4o7 5160880B01 | 5V Regulator, CMOS
J3 0905577P01 Connector, Synthesizer; 7-pin U410 5160880B01 5V Regulator, CMOS (Display Radios
J4 0905577P01 Connector, Synthesizer; 7-pin Only)
J5 0905504R01 Connector, 10-pin uso1 0105957N83 Quad Op Amp
Jé 0105959M27 Receptacle,10-pin
DIODE: See Note |
COIL, RF: VR401, 402 4880140L09 Zener, 6.2V
L400,401 0611024823 0Q VR407,408, 409 4880140L09 Zener, 6.2V
L402 thru 405 2462575A07 10uH VR413 4880140L09 Zener, 6.2V
L407,410 0611024B23 0Q
L408, 411 2462575A07 10uH CRYSTAL: See Note Il
L412,413 0611024A01 10Q Y401 4802297J01 3.6864MHz
L414,415 0611024823 0Q Y402 4802297402 3.6914MHz !
Y403 4805719G05 2.1MHz Murata
TRANSISTOR: See Note |
Q400 4802245J04 PNP NONREFERENCED ITEMS
Q401 4805128M12 NPN
Q402 4805128M94 PNP 0300138620 SCREW, Flat Head
Q403 4880141L03 PNP 1405264Q01 INSULATOR, Flex
Q405 4805128M12 NPN 14055855801 INSULATOR, Flex Tail
Q410 4805128M10 PNP 1505765R02 CARRIER, FlexTop
Q412thru 414 | 4805128M94 PNP 2602229J01 ASSEMBLY, Bottom Shield [
Q416,417 4805128M12 NPN 2605185501 SHIELD
1405582501 INSULATOR
RESISTOR, Fixed:
Q+5%; 1/8W unless stated NOTES: . . )
R400,401 0660076801 100k I. For optimum performance, order replacement diodes, transistors, and
R402 0660076A73 10k circuit modules by Motorola part number only. X MOUNTED ON SOLDER SIDE
R403 0660076A67 5.6k 2. When ordering crystal units, specify carrier frequency, crystal frequency, OL-CEPF-19239-A
R404 0660076A73 10k crystal type number, and Motorola part number.
R405 0660076H49 10 Meg LOWBAND CONTROLLER FLEX PARTS LIST AND
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% MOUNTED ON SOLDER SIDE

VIEWED FROM SIDE 2
{SOLBER SIDE}

* MOUNTED ON SOLDER SIDE

VHF 5-WATT RADIOS (136-150.8MHz)

VIEWED FROM SIDE 1
(COMPONENT SIDE }

OL-CEPF-19286-A

OL-CEPF-19289-A

SCHEMATIC AND CIRCUIT BOARD NOTES

1048
1. UNLESS OTHERWISE STATED, RESISTANCES ARE IN
OHMS (k=1000), CAPACITANCES LESS THAN 1 ARE IN oY
MICROFARADS, AND CAPACITANCES 1 OR GREATER ARE IN S42NeeRa 2O¥etRD) | oveeTa
PICOFARADS. (NOTE 1} (NOTE 1} 500mVrms(Rx) 420mVrmetRx)
2. DC VOLTAGES ARE MEASURED FROM POINT INDICATED @P 1248
TO CHASSIS GROUND USING MOTOROLA DC MULTIMETER T® (O Do
OR EQUIVALENT. TRANSMITTER MEASUREMENTS SHOULD N ) P e 0,68Vde(Rx) 2
BE MADE WITH A 1.2uH RF CHOKE IN SERIES WITH VOLTAGE sromvanmn |31 *  Tefoo 28omVrma(Re) e
PROBE TO PREVENT CIRCUIT LOADING. ar 1 “ogmiemalt) |~ e T BaY ooy 5 2vée
3. REFERENCE DESIGNATIONS ARE ASSIGNED IN THE *T : a2 e 2 o sz DDPRE I >
FOLLOWING MANNER: = L N E R — P e L car
UNIT SERIES = RECEIVER From I " LY e L Lo ] Tl L z 3536
100 SERIES = TRANSMITTER PNa S AL U ! 1 L L ne
200 SERIES = VCO & SYNTHESIZER , _ 10k N s
XEERES - MSCRANEAS 1 T fa BB
) - 1 =SOCKETS AT vi
500 SERIES = DISPLAY BOARD FEET 0 = = =~ [Y=bins AT MAW ovae
800 SERIES = SIGNALLING L 1: ! EIRIT B6aRo o Sifhen
(CONTROLLER FLEX) . Yo <co _ Sahien
4. INTERCONNECT TIE POINT LEGEND: - u202 & l PRESEN 1§
2 SYNTHESIZER 1 2.5Vde 2.MHz P4y .\ V4
REFER TO ELECTRICAL PARTS 3 Tvastin) FOOY = €33 ADAPT _P6 ;>>_J,._§_H
@ B+ 0 MOTHER BOARD LIST FOR CONPONENT uBoi-7 I o VC:;} ’———_“535 . 5&
CONTROLLER FLEX B+ p NOISE IN PEE J6
LLER FLEX ® &7 FILTER g ove R/T PG(Z 6
REGULATED 5V . gl 5.8v4e BATA F3 ;g
¥ “DATA CLOCK P3¢ (U3
[+] o morken soaro 3 BEET a.ovde BESEL 3,03
DATA CWOS SEL _ Pay it
@ METERING POINT M1, M2, M3 o™ CLOCK | CARRIER DETECT  PB\ .\ Jb
@ RECENER 10V B - oara_I5 s COCK DETECT _ P3y, ;393
@ RECEIVER 5V & GENERATOR|=——— CHOCK > s,
T — R
[ =] o svTHeszER BoARD 8.0Vde(T)— ® MODULATOR | |pRESCALER 2 e swe
1.8Vrms(Tx} >f673'e +
@ TRANSMIT 10V PRE-DRIVER 'O L i Rx
T =
(=) v v Coa 08 g0 o | 9or 20 Lor R ca08
| 7o conTR F 30 % Riga oz 31 T 4 1 + = PHASE I3 saTTERY
CONTROL TOP FLEX ¥ an - T Re ;UT"] Sgﬁﬁ%W‘ﬂ‘ Low DETECTOR 3>—shver
y 500
e o e O I ket
@ REGULATED BV TEPF-18821-A T A0 N} T o 4.6.8,1113.16 @ 045
vCO OU - 68,113, |
70 03 4.6 T g3 b vl
. y EMITTER = = 9vde LOCK NC
L sz L mior %moo pxode P4y K
VOLTAGE OVERLAY AND WAVEFORM NOTES T x Toowjea veo wep
- T5)
1. 7mV SIGNAL GENERATOR LEVEL. PLACE A 47 Q RESISTOR o= Svrma(Te) It rme(Tx.20) gg%;ﬁ%é’m O oW -
ACROSS L10 TO REDUCE 1ST L.O. INJECTION FEED oi L Y o Ei02 i
THROUGH. ' AL, CRI/C
2. BASE OF Q102 SHORTED TO GROUND. oyl B BT g | geeean : X evs nevsions owanr
* 3 k3 = Lo X "%
g.l g&‘;’fﬁ?,‘” SELECTED ANTENNA) AN ON CHANNEL Sonven % R * X ez | X)X, o7 (oNY com —_—
mV, 1TkHz MODULATION AT 3kHz DEVIATION. o3 L Los %&m@xsawvlmw‘% pooen i Iytdetg] | | RMT ANT SELECT /. ITEM NO. | (MH2) | OUTPUT | SUFFIX
4. VERIFY USING PROGRAMMER. i€ MM 5 pa B on Loz 3 e iI ) : NUDGTTI® | 136151 | SW
5. EXTERNAL SIGNAL FROM AUDIO SIGNAL GENERATOR AT 0.2Vdel Tx) cut _L T % 1.2uH = RMT ANT NUD78IB | 136-151 2w
MIC INPUT L3Vems(Tx) * 2 rie cr42 cl2 3 RI09 = 1 10
. I * I % 123
TEPF-18822-A . = = = = = = * ;_E fw,g
o Veme(Tx.2W) IVde (Rx) ic’”:
s Vde {Rx 750 330
B sVrme T oW [lyrmatrs. 2] VW’?: ;[ 30810610418
9.0Vde (TxINOTE 2 DEPF-19241-0

2-LAYER CIRCUIT BOARD COPPER DETAIL VIEWING
COPPER STEPS AT EDGE OF BOARD IN PROPER
LAYER SEQUENGE.

SIDE 1

. l -::WER cro;
Lol el el T a— GLASS EPOXY
L T LAYER 2 (L2)

SIDE 2

MAEPF-16805-0O

VHF TRANSCEIVER COMPONENT LOCATION DIAGRAMS (5W. 136-150.8MHz)
VHF TRANSCEIVER SCHEMATIC DIAGRAM (2-W & 5W, 136-150.8MHz)
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Electrical Parts List TPLF-3920-0
VHF 136-150.8MHz
REFERENCE | MOTOROLA
SYMBOL | PART NUMBER DESCRIPTION
CAPACITOR, Fixed: pF £5%;
50V unless stated
C1 2160520509 22 +0.25pF
c2 2113740A32 13
C3 2113740A15 3.3 £0.25pF
C4 2113740A34 16
C5 2113740A36 20
Ccé 2113741A43 8200
c8 2113740A23 | 6.2 +0.25pF
Cc9 2113740A75 680
c10 2113740A04 | 1.1 +0.25pF
c11 2113740A25 7.5 +0.25pF
c12 2113740A04 1.1 £0.25pF
Cc13 2113740A32 13
C14 2113740A32 13
C15 2113741A43 | 8200
C16,17 2113740A75 680
c18 2113741A43 8200
C19 2113740A43 39
c20 2113740A19 4.7 +0.25pF
c21 2113740A75 680
c22 2113741A43 8200
Cc24 2113740A35 18
C25 | meeeeeee- Not Used
C26 2113740A40 30
c27 2113740A38 24
C30 2113740A18 4.3 +0.25pF
C31 2113740A75 680
C32 2113740A05 1.2 £0.25pF
C33 2113740A75 680
C35 2113740A21 5.6 +0.25pF
C36 2113740A75 880
C37 2160520801 10 +£0.25pF
C39 2113741A43 8200
C42 2113740A67 330
C43 2113741B43 .015uF; 25V
C100 2113740A12 2.4 £0.25pF (2W)
or 2113740A11 2.2 +0.25pF (5W)
C101 2113740A36 20
c102 2113740A41 | 33 2W)
or 2113740A38 24 (5W)
cio07 2113740A49 | 56 (2W)
or 2113740A52 75 (5W)
c108 2113740A67 330
c109 2113740A43 39 (2W)
or 2113740A40 30 (5W)
C110 2160521G37 0.1pF +80 —20%
Citt 2113740A46 47 (2W)
or 2113740A48 | 51 (5W)
C112 2113740A57 120 (5W models only)
C114 2113740A67 330
c115 2160521G37 0.1uF +80 -20%
c117 2113740A51 68 (2W)
or 2113740A55 100 {(5W)
c118 2113740A37 22 2W)
or 2113740A35 18 (5W)
C119 2113740A38 24 (2W)
or 2113740A31 12 (5W)
ci20 2005568P01 Trimmer, 5.5-65pF
c121 2113740A43 39
Cc122 2113740A36 20
c123 2113740A36 20 (2W)
or 2113740A35 18 (5W)
C130 2113740A67 330 (2W)
or 2113741A33 3300 (5W)
C131 2113740A67 330
C132 2113740A67 330 (2W)
or 2113740A75 680 (5W)
€133 2113741A45 0.01pF
C140 2113740A18 4.3 +0.25pF (2W)
or 2113740A17 | 3.9 0.25pF (5W)
Ci42 2113740A42 | 36 2W)
or 2113740A49 56 (5W)
C143 2113740A33 15 (2W)
or 2113740A37 22 (5W)
C145 2113740A36 20
Ci46 2113740A67 330
C147 2113740A67 330 (2W modets only)
C148 2113740A67 330

C149

C150
C151
Ci52

€153

C154

€200 thru 202
C203

C204

C205, 206
C207

C209

C210 thru 213
C301 thru 310

CR1

CR2

CR101
CR301A,301B

E101
E102

F1

FL1,2
FL3
FL4

L1

L2
13,4,5
L6

L7, 8
L9

L10
Lt

L2
L101

L102
L103
1104
L105
L106
L107

L108

L109
L110
L1t

L2
L113,114,115
L1186, 117
L119,120
L201

1303, 304

LS1
MK1

P1,2
P3, 4
P5
Pé
P7

Q1

Q2

Q3

Qiot, 102
Q103

2113740A35
or 2113740A37
2113740A67
2113740A50
2113740A39
or 2113740A37
2113740A67
2113741B49
2113741A25
2113740A67
2160521G37
2113740A67
2305458G12
2113741A21
2113741A25
2113740A53

4883654H08
4805490G02
4883654H01
4805729G24

7683960804
7683960801

6505214E02

4805245420
9105725Q02
9105726Q01

2405669G13
2405669G31
2405523P29
2405063H13
2405063H05
2405523P28
2405523P10
2482723H38
2505129Q02
2482723H28
or 0105951P49

2405523P28
2482723H38
2405523P32
2405523P07
2405913C01
0105951P49
or 0105951P48
2405523P07
or 2405559P09
2405913C01
0105951P48
2405559P07
or 2405559P08
2405559P11
2405559P01
2482723H38
2405559P01
2405452C70
2462575A01

5005155Q03
0105956P37

2805466R01
2805144Q01
2805433R02
2805247Q01

4805218N08
4805452G08
4805218N09
4805218N09
4805474G37

18 (2W)

22 (5W)

330

62

27 (2W)

22 (5W)

330

.015uF; 25V
1500pF

330

0.1uF +80 —20%
330

33pF; 16V
1000

1500

82

DIODE: See Note

Silicon

Silicon

Silicon

LED, Bicolor (Rotary Radios only)

CORE:
Ferrite Bead
Ferrite Bead

FUSE:
Axial, 5-Amp.

FILTER:

Crystal, 53.55MHz
Ceramic, 450kHz
Ceramic, 450kHz

COIL, RF: unless stated

5-1/2 turns, spacewound

5-1/2 turns, spacewound

9-1/2 turns, closewound; with core
Tunable, 1.2uH Choke
Tunable, 0.4uH Choke

6-1/2 turns, spacewound

5-1/2 turns, spacewound

1.2uH Choke

1.2uH Choke, precision
0.29uH Choke (2W)

Assy., 0.29uH Choke and bead
(5W)

6-1/2 turns, spacewound

1.2uH Choke

9-1/2 turns, closewound

2-1/2 turns, spacewound
3-turn ferrite bead

Assy., 0.29uH Choke and bead (2W!
Assy., .085uH Choke and bead (5W)
2-1/2 turns, spacewound (2W)
1-1/2 turns, airwound (5W)
3-turn ferrite bead

Assy., 0.85uH Choke and bead
2-1/2 turns, airwound (2W)
1-1/2 turns, airwound (5W)
4-1/2 turns, airwound

6-1/2 turns, airwound

1.2uH Choke

6-1/2 turns, airwound

190uH Choke

0.39uH Choke

TRANSDUCER
MICROPHONE ASSEMBLY

PLUG:

Connector, Flex Top; 15-pin
Connector, Synthesizer; 7-pin
Connector, Front cover
Connector, I-F

Not field replaceable, order
Top Control Panel Assembly
0102700J59 (rotary radios) or
0105958N64 (display radios)
TRANSISTOR: See Note
NPN

Dual Gate MOSFET,; Type M52G08
NPN

NPN

NPN; Type M74G37

Q104 4805452G06 | NPN; Type M52G06 (2W)
or 4805474G33 | NPN; Type M74G33 (5W)
RESISTOR, Fixed: Q +5%; 1/10W
unless stated
Rt 0660076A67 5.6k
R2 0660076A87 39k
R3 0660076A59 2.7k
R6 0660076A49 1k
R7 0660076A73 10k
R9 0660076A45 | 680
R10 0660076A56 | 2k
R13 0660076A71 8.2k
R14 0660076A84 30k
R15 0660076A71 8.2k
R17 0660076A25 100
R100 0660076A71 8.2k
R101 0660076A84 30k
R102 0660076A85 | 4.7k
R103 0660076A69 6.8k
R104 0660076A80 20k (2W)
or 0660076A82 24k (5W)
R105 0660076A25 100
R106 0660076A75 12k
R108 0660076A17 | 47 (2W)
or 0660076A25 100 (8W)
R109 0660076A17 47 (2W)
or 0660076A07 18 (5W)
R111 0660076A46 750
R112 0660076A29 150 (5W only)
R127 0660076A29 150
R128 0660076A71 8.2k
R129 1805559502 Pot., 50k
R130 0660076A87 39k
R131 0660076A36 | 300 (2W only)
R140 1805100Q03 Pot., 25k
SWITCH:
1 s On/Off, Part of R140
Ss2 4005265Q02 16-position, Hexadecimal (rotary
models only)
S3 4005101Q02 | Toggle, PL Disable/Scan
S301 3905834K06 Snap Dome, Monitor
5302 3905834K06 Snap Dome, PTT
5303 3905834K06 Snap Dome, Monitor
CIRCUIT MODULE: See Note
Ut 5102001J12 I-F
U103 5105822P51 Antenna Switch
uto4 5105822P64 | Antenna Selector (2W)
or 5105729E93 Antenna Selector (5W)
utos 5105729E52 Ref. Oscillator
U201 5105822P61 VCO
U202 5102001403 Synthesizer
DIODE: See Note
VR102 4805129M61 Zener, 18V
NONREFERENCED ITEMS
0200007007 NUT, Hex; 8-32 X 1/4" X 3/32"
(tor Q104, 5W models)
0300136771 SCREW, Phillips; 2-56 x 3/16"
{tor Q104 heatsink)
0705196A04 BOOT, for FL1, FL2
0705766R01 SUPPORT, Rubber
1400861196 INSULATOR, for Q103
1405238Q01 INSULATOR, for U106
1405496801 INSULATOR (I-F)
2605524P01 CAN, for L11, L12
2605524P03 CAN, for L111 thru L115, L119, L120,
and L108 (5W models)
2605532P01 HEATSINK, for Q104 (5W models)
2605578P01 HEATSINK, for Q104 (2W models)
2605820D07 | CAN, ForL1,L2
2683379H01 HEATSINK, for Q103
3905130N01 CONTACT STRIP
3905509R02 | CONTACT
7505295807 PAD, for FL1, FL2
7505695R01 CUSHION, for U106

For optimum performance, order replacement diodes, transistors , and circuit

modules by Motorola part number only.
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VHF (146-174MHZ)
TRANSCEIVER COMPONENT LOCATION DIAGRAMS

VIEWED FROM SIDE { ( COMPONENT SIDE)

OL-CEPF-20708-A

VIEWED FROM SIDE 2 (SOLDER SIDE)

OL-CEPF-20710-A

VHF (136-150.8MHz) ELECTRICAL PARTS LIST AND
VHF (146-174MHz) COMPONENT LOCATION DIAGRAMS
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6MVRMS (Rx) GOMVRMS (Rx) IOOMVRMS (Rx) Y201-7 I3MVRMS (Rx)
I3OMVRMS (Rx} ——=
2ND tHJ
SYNTHESIZER AND IF
MODULE POR S:
() =SOCKETS A
SONTROLLER FLEX
@ [J=PINS AT MAIN
CIRCUIT BOARD
0.6VOC———» s
U202 y
UIoS I _ SYNTHESIZER N
A cai3 a
Q ALC 1600 T ADAPT__ P64 SJ6
1 vco] NOISE E
= Low OUT P& J6
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VHF TRANSCEIVER SCHEMATIC DIAGRAM
(2- AND 5-WATT RADIOS, 146-174MHz)
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Electrical Parts List TPLF-3843-B
(146-174MHz Bandsplit)
REFERENCE | MOTOROLA
SYMBOL PART NUMBER DESCRIPTION
CAPACITOR, Fixed: pF+5%;
50 V unless stated
C1 2113740A38 24
c2 2113740A46 47
C3 2113740A48 51
c4 2113740A33 15
C5 2113740A12 24+0.25pF
c6 2113740A15 3.3+0.25pF
c7 2113740A12 2.4+0.25pF
cs 2113740A33 15
C9 2113740A46 47
c10 2113740A51 68
cn 2113740A55 100
c12 2113740A36 20
c13 2113740A35 18
ct4 2113740A57 120
Ci5 2113740A53 82
Ci6 2113740A40 30
C17 2113740A50 62
c18 2113740A48 51
c19 2113740A39 27
C20 2113741A45 01pF
c21 2160521G37 | 0.1uF
C31 2113740A41 33
C32 2113740A55 100
C33 2113741A45 O1pF
C34 2113741A45 O1uF
C35 2113741A45 O1pF
C36 2113740A57 120
C37 2113740A32 13
C38 2113740A31 12
C39 2113740A31 12
C40 2113740A38 24
cat 2113740A15 3.3+0.25pF
c42 2113740A31 12 (2W only)
C53 2113740A67 330
C54 2113741A21 001puF
C60 2113741A21 001uF
Ce1 2113741A21 001uF
C63 2113741A21 001uF
c67 2113741A21 001uF
c102 2113741A21 001uF
c103 2113740A31 12
C104 2113740A32 13
C105 2113740A32 13
C106 2113740A49 56
c107 2113740A11 22+0.25pF
c108 2113740A55 100
C109 2113741A21 001uF
c110 2113741A21 001pF
c122 2113740A27 8.2+0.25pF
c123 2113740A49 56
c124 2113740A67 330 pF
C125 2113740A39 27
Ci26 2113741A21 001puF
c127 2113741A21 001uF
C151 2113741A21 001uF
C153 2113740A51 68 (2W)
or 2113740A49 56 (5W)
C154 2113740A61 180 (5W)
or 2113740A53 82 (2w)
C155 2113740A49 56 (2W)
C161 2113741A45 01uF
c162 2113740A67 330
c163 2160521G37 | 0.1 uF
C164 2305458G12 | 33 uF, 16 V
C165 2160521G37 | 0.1 pF
C170 2113740A37 22 (2W)
or 2113740A38 24 (5W)
C171 2113740A29 10 40.25 pF
Cc172 2113740A49 56
C173 2113740A36 20 (5W)
or 2113740A41 33 (2W)
C174 2113740A55 100
C175 2113740A34 16
C176 2113740A39 27
ci177 2113740A27 8.2
c178 2113740A40 30
c179 2113740A50 62

c180
c182
c183
C184
c185
C186
c187
c188
C200
Cc201

C202
C203
C204
C205
C206
C208
C209
C210
can

C212
c213
C214

CR2

CR3

CR101
CR301A301B

F1

FL1, FL2
FL3
FL4

L1
L2
L3
L4
L5
L6
L7
L8
L31
L32
L33
L34
L35
L36
L60
L61
L101

L102
L103
L104
L120

L121
L122
L123
L150

L152
L153
L154

L170
L171
L172
L173
L174
L175
L176
L177
L178
L179
L201
L303,304

LS1

MK1

2113740A41
2113470A41
2113741A21
2113740A31
2113741A21
2113740A54
2113741A21
2113741A21
2113741A21
2113740A55
2113741A21
2113741A21
2113741A21
2113741A45
2113740A67
2113741A21
2113741A21
2113741A21
2305458G12
2113741A21
2113741A21
2113740A67

4880236E16
4805490G02
4883654H01
4805729G24

6505214E02

4805245J20
9105725Q02
9105726Q01

2405055P13
2405055P13
2405055P13
2405055P13
2405055P13
2405055P13
2405055P13
2462575A04
2462575A22
2462575A14
2462575A14
2405063H05
2405063H05
2405063H05
2405055P20
2462575A04
0102703J47

2405055P03
2405055P06
2462575A14
0102703447

2405055P17
2405055P11
2405913C01
0105951P48

2411030E04
2405913C01
0105951P48

0102710445
2405055P07
2405055P11
2405559P01
2405559P01
2482723H38
2405559P05
2405559P02
2482723H38
2405559P01
2462575A26
2462575A01

5005155Q03

0105956P37

33

33
.001pF
12
.001pF
91
001pF
.001 pF
.001puF
100
.001uF
.001puF
.001pF
.01 uF
330
.001puF
.001puF
.001puF
33 uF, 16V
.001pF
001pF
330

DIODE: See Note 1

Schottky

Silicon

Silicon

LED, Bicolor (Rotary Radios Only)

FUSE:
Axial, 5 Amp

FILTER:

Crystal (set), 53.55 MHz
Ceramic, 450 kHz
Ceramic, 450 kHz

COIL, RF: unless stated
5 1/2 turns spacewound

5 1/2 turns spacewound

5 1/2 turns spacewound

5 1/2 turns spacewound

5 1/2 turns spacewound

5 1/2 turns spacewound

5 1/2 turns spacewound

1 pH Choke

68 nH Choke

270 nH Choke

270 nH Choke

0.4 uH tunable

0.4 pH tunable

0.4 pH tunable

9 1/2 turns closewound

1 uH Choke

ASSEMBLY, 1.2 uH Choke
and bead

6 1/2 turns spacewound
11 1/2 turns closewound
270 nH Choke
ASSEMBLY, 1.2 pH Choke
and bead

8 1/2 turns closewound

2 1/2 turns spacewound

3 turns ferrite bead
ASSEMBLY, 85 nH Choke
and bead

1/2 turn airwound

3 turns ferrite bead
ASSEMBLY, 85 nH Choke
and bead

ASSEMBLY, Choke and bead
1 1/2 turns spacewound
2 1/2 turns spacewound

6 1/2 turns airwound

6 1/2 turns airwound

1.2 uH Choke

3 1/2 turns airwound

5 1/2 turns airwound

1.2 pH Choke

6 1/2 turns airwound

180 nH Choke

0.39 pH Choke

TRANSDUCER
MICROPHONE ASSEMBLY

NON-REFERENCED ITEMS

0105957N35 SHIELD, I-F Module
0705196A04 BOOT for FL1, FL2
0705766R01 SUPPORT, Rubber
1105668K28 PAD for R129
1400861196 INSULATOR for Q103
2605532P01 HEAT SINK for Q104
2683379H01 HEAT SINK for Q103
3905509R02 CONTACT
7505295B07 PAD tor FL1, FL2
7505695R01 PAD for U106

PLUG:
P1,2 2805466R01 Connector, Flex Top; 15-pin
P3, 4 2805144Q01 Connector, Synthesizer; 7-pin
P5 2805433R02 Connector, Front Cover
P6 2805247Q01 Connector, I-F
P7 b e Not field replaceable, order
Top Control Panel Assembly
0105951N41 (rotary radios)
or 0105958N64
(display radios)
TRANSISTOR: See note 1
(]} 4880182D44 NPN
Q2 4805585Q01 GAAS FET
Q3 4805218N09 NPN
Q101 4805218N09 NPN
Q102 4880182D44 NPN
Q103 4805474G37 NPN; Type M74G37
Q104 4805474G33 NPN; Type M74G33
RESISTOR, Fixed:Q +5%;1/10W
unless stated
R1 0660076A83 27k
R2 0660076A60 3k
R3 0660076A57 2.2k
R4 0660076A70 75k
R31 0660076A19 56
R32 0660076A19 56
R33 0660076A41 470
R34 0660076A73 10k
R35 0660076A77 15k
R36 0660076A87 39 k
R50 0660076A25 100
Ré61 0660076A85 33k
R62 0660076A71 8.2k
R100 0660076A71 8.2k
R101 0660076A85 33k
R102 0660076A29 150 k
R103 0660076A65 47k
R120 0660076A81 22k
R121 0660076A67 5.6k
R122 0660076A42 510
R123 0660076A23 82
R128 0660076A71 82k
R129 1805559502 Pot., 50 k
R130 0660076A87 39k
R140 1805100Q04 Pot, 25 k
R150 0660076A25 100
R151 0660076A42 510
R152 0660076A25 100
R154 0660076A25 100
R160 0660076A19 56
R170 0660076A46 750
R300 1805098H01 Pot., 50 k
R301 0660076A93 | 68 k (2W)
or 0660076A95 82k (5W)
R302 0611077807 22k
R303 1705530E26 0.2 wirewound (2W)
R304 0660076A93 68 k (2W)
or 0660076A25 100 (5W)
SWITCH:
3 N T On/Off, Part ot R140
82 4005265Q02 16-position, Hexidecimal
(rotary models only)
S3 4005101Q02 Toggle, PL Disable/Scan
S$301 3905834K06 Snap Dome, Monitor
S$302 3905834K06 Snap Dome, PTT
5303 3905834K06 Snap Dome, Light/Scan
TRANSFORMER:
T1 2580163M02 RF
T2 2580163M02 RF
CIRCUIT MODULE: See note 1
U1 5102001J12 IF
u103 5105822P51 Antenna Switch
U104 5105729E93 Antenna Selector
u105 5102199J04 ALC
U106 5105729E52 Ret. Oscillator
U201 5102199J03 VCO
U202 5102001J03 Synthesizer
DIODE:
VR102 4805129M61 Zener, 18 V
78 VHF (146-174MHz) ELECTRICAL PARTS LIST




4-WATT RADIOS SCHEMATIC AND CIRCUIT BOARD NOTES

ITEM REVISIONS CHART

F
iTem No. | FREQ. | FOWER | surrix

1. UNLESS OTHERWISE STATED, RESISTANCES ARE IN
OHMS 'k=1000), CAPACITANCES LESS THAN 1 ARE IN
MICROF-aRADS, AND CAPACITANCES 1 OR GREATER ARE IN

NUE690IB  [403-433 4w

VIEWED FROM SIOE 1 P'C,OFAi:iADS'
(COMPONENT  SIDE) 2. DC VOLTAGES ARE MEASURED FROM POINT INDICATED NUE6902D [438-470| 4W
TO CHA:3SIS GROUND USING MOTOROLA DC MULTIMETER NUEs903A Tarosoal o
OR EQUIWALENT. TRANSMITTER MEASUREMENTS SHOULD NUEeo0an lassszo| 4
BE MADE WITH A 0.29uH RF CHOKE IN SERIES WITH w
VOLTAGIE PROBE TO PREVENT CIRCUIT LOADING. * seen 1o LgommicaL
[ 3in PARTS LIST FOR
ﬁo &E)I:!JggNthEN SggiGNATiONS ARE ASSIGNED IN THE PARTS LISTFOR ey a8
UNIT SERIES = RECEIVER Zig{lngrms e\ .\ J6
100 SIERIES = TRANSMITTER _ s oTE 2 2=
200 SIERIES = VCO & SYNTHESIZER T y T4
300 SiIERIES = MISCELLANEOUS T = =
400 SIERIES = CONTROLLER FLEX s asoxts asois
500 SiERIES = DISPLAY BOARD (NO
800 SiERIES = SIGNALLING ) 3 >i§_.
(CONTROLLER FLEX) 1 < ['{>j D
I 20mVrm:
e (NGTE 22
4. INTE:RCONNECT TIE POINT LEGEND: - 48
© UI-IF 8=
@ 4+ TO MOTHER BOARD f00-30qmveme
o x yeo SYNTHESIZ
ZDNTROLLER FLEX 8 ¥ e e MODULE RORTS: o} @
i + X =
ass 7_%\, d R;e-; 0‘4:1%4753;“ L g_ggﬁi%giwn FLEX 12”“\? = gXR%?ER /T
FEGULATED 5V hadam, 0.£__ * (NOTE 1 TERAUIT Bosko *—‘:;Z:::;:; SARRIER
@ - METERING PONTS M1, M2, M3 Los et Lug Ri27 ol aio hadeM, T T &} v Lis @
@ 0 MOTHER BOARD Hod RO yzoz2 3. 4vde icmoz
6105\ i am:  SYNTHESIZER o / L e pa e s
Lig X 8 AT . 4
RECEIVER 10V Pl ADAPT P& < J6
%% REFER TO ELECTRICAL PARTS LIST FOR USAGE e ® ? ' Low "‘"“"‘"““‘Eﬁf A g:‘\;:: - s
o s S 2 B
OL-CERF-19398-8 RECEIVER 5V 7 FILTER g sosgabjgigsg t{: : < 3 jg
T0 SYNTHESIZER BOARD . z L7AM g e
; | PHASE +n [5ETA e CLOCK P3¢ . ﬁ
@ TRANSMIT 10V g DETECTOR | |* CLOCK >6<‘ e s
(=) TRansmT 5V . i e 3 BEOLIR P33, s
P - P7 (UNIY CONM} L2 5vde E&L CLOCK| £ 10 CMOS SEL__ P4 33 44
T0 CONTROL 0P FLEX i€ <2 osdEm- a____ DATA |r CARRIER DETECT pg { g 46
O UNIVERSAL CONNECTOR 2 @ " Lok P25 008
VIEWED FROW SIDE 2 0 FRONT COVER AT ANT u20! Lon _{—piase " paTA s
on s luzz ags é asi [ VCO FILTER MODUL:TO_R_‘ pRE‘smLER CLOCK
@ FEGULATED 8V T o TE Lzs T 3 controL [ T 7% oy sw B+
= RF SELECT 9|  VoLTAGE ,
13 = 10 | i ®
3
V(ILTAGE OVERLAY AND WAVEFORM NOTES < 82 L prgr"éﬂ | o EHAsE e T 3.;? T ¢80,
SAVE J3 BﬁTTERY
1. AC ‘YOLTAGE READINGS IN dBm ARE MADE VIA A 1pF - @ FILTER 6 325 Savem
CAPAC:ITOR INTO THE 50 OHM ADAPTER OF AN RF mV 5.0Vde
METER.. RX READINGS ARE MADE WITH -20dBm CARRIER INACTIVE
SIGNAL. INTO REMOTE RF PORT. TX READINGS MADE WITH
REMOTE RF PORT INTO 50 OHMS.
2. AC VOLTAGE READINGS IN mV ARE MADE VIA A HIGH - = ~ ¥
IMPED/ANCE RF mV METER. * ) ouT UIO8  PRE-SCALER
10Vde T YCO BUFFER RFOUT
3. THIS READING IS OBTAINED BY SHORTING BASE OF Q102 TO 3 3 R 70-}/3‘ RE
GROUNID. (Q102-B ON ALIGNMENT/ADJUSTMENT LOCATIONS _5,{39 ~Tvde ouT 73
DIAGRAIM). + = Rx LIVds (403~433MHz) — ‘ a) ="
4. THI!'S READING IS OBTAINED BY SOLDERING A 47-OHM oo—taéﬁ?ﬁmm” 63D8106IC49-4
RESIST'OR ACROSS L13 TO REDUCE 1ST L.O. INJECTION FEED Tx 2.0¥de (403-433MHz DEPF-19404-0
THROUIGH. (REFER TO ALIGNMENT/ADJUSTMENT LOCATIONS S5 {Sonyrma | oMHz
DIAGR/M) N2 D)
4-LAYFER CIRCUIT BOARD DETAIL VIEWING
COPP=R STEPS IN PROPER LAYER SEQUENCE.
SIDE 1
LAYER 1 (L1)
% BACK OF THE BOARD - - LAYER 2 (L2)
%% REFER TO ELECTRICAL PARTS LIST FOR USAGE OL-CEPF-1940]-A
LAYER 3 (L3) }—‘ INNER LAYERS
T LAYER 4 (L4)
SIDE 2 MAEPF-18826-A UHF COMPONENT LOCATION DIAGRAMS (4-W RADIOS) AND
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2-WATT RADIOS SCHEMATIC AND CIRCUIT BOARD NOTES

1. UINLESS OTHERWISE STATED, RESISTANCES ARE IN

VEWED FROM 106 | OHMS (k=1000), CAPACITANCES LESS THAN 1 ARE IN
(COMPONENT' SIDE) MICISOFARADS, AND CAPACITANCES 1 OR GREATER ARE IN
PICC)FARADS.
2. i VOLTAGES ARE MEASURED FROM POINT INDICATED
TO (3HASSIS GROUND USING MOTOROLA DC MULTIMETER * REFER To ELECTRICAL
OR 'ZQUIVALENT. TRANSMITTER MEASUREMENTS SHOULD VALUE AND DESCRIPTION
BE \WMADE WITH A 0.29uH RF CHOKE IN SERIES WITH v
VOL 7AGE PROBE TO PREVENT CIRCUIT LOADING. (NOTE D PSS 1p>d8.
3. RIEFERENCE DESIGNATIONS ARE ASSIGNED IN THE o N e s g
FOLL.OWING MANNER: l @ NOTE 2) 10VdetTx) Py 548
UMIT SERIES = RECEIVER oS agm, _L S FL3 &
100 SERIES = TRANSMITTER a3 L we - Do Loz Lose T——I——.
200 SERIES = VCO & SYNTHESIZER it K T *% me i g1 =00 Lse Tol o T E  tt
3010 SERIES = MISCELLANEOUS } RS A ~234Bm -200Bm B yE poT ~304Bm 450KHz ~
410 SERIES = CONTROLLER FLEX SN A—— FoT i il S ' ' .
5010 SERIES = DISPLAY BOARD L et e e | s
8010 SERIES = SIGNALLING Tess R — r : o en 1
(CONTROLLER FLEX) = * . 0l ; T NOTE 2) '
OV ON Rx - - -4 8
6.7Vde ON Tx . E = yl-IF
4. INTERCONNECT TIE POINT LEGEND: s © go-300mime !
: L .L I 680 < 3%4670 (NﬁTEL‘Z) 5360 &CO SYNTHESIZER CONTROLLER
<~> B+ TO MOTHER BOARD I %"25 I Lig €56 =~ l%:"o% = 00 MODULE PORTS: 9 @_@} @
- = = : 0.4-0 73vde E - Je— 50y ge Joa O=gockets ar ano T = ovno [ -
‘ R : X L y (N?."'E’g; CONTROLLER FLEX INJ - CARRIER| R/T
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Electrical Parts List, Transceiver Board

B1 = 403-433 MHz 2 - and 4 - Watt Radios
B3 = 438-470 MHz 2 - and 4 - Watt Radios
B4 = 470-500 MHz 4 - Watt Radios Only

B5 = 488-512 MHz 4 - Watt Radios Only TPLF-3745-B
REFERENCE | MOTOROLA
SYMBOL PART NO. DESCRIPTION
CAPACITOR, Fixed: pF+5%; 50V
unless stated
C1 2113740A33 | 15 (B1)
or 2113740A23 | 6.2 +0.25pF (B3)
or 2113740A39 | 27.(B4)
or 2113740A40 | 30 (B5)
c2 2113740A19 | 4.7 +0.25pF (B1)
or 2113740A13 | 2.7 0.25pF (B3)
or 2113740A27 | 8.20.25 (B4)
or 2113740A21 | 5.6 £0.25 (B5)
c3 2113740A21 | 5.6 £0.25pF (B1)
or 2113740A29 | 1020.25pF (B3 2W)
or 2113740A28 | 9.1 +0.25pF (B3 4W)
or Not Used (B4 and B5)
o7} 2113740A53 | 82 (B1, B3, B4)
or 2113740A43 | 39 (B5)
C5 2113741A21 | 1000
cé 2113740A17 | 3.9 £0.25pF (B1, B3 4W)
or 2113740A13 | 2.720.25 (B3 2W)
or 2113740A10 | 2.0 +0.25 (B4)
or 2113740A14 | 3.0 £0.25 (B5)
c7 2113740A07 | 1.5+0.25 (B1)
or 2113740A19 | 4.7 +0.25pF (B3 2W)
or 2113740A23 | 6.2 +0.25pF (B3 4W)
or 2113740A03 | 1.0+0.25 (B4)
or Not Used (B5)
cs 2113740A53 | 82
ci1 2113741A33 | 3300; 25V (B1, B3, B4)
or 2113741A25 | 1500 (B5)
ci2 2113740A53 | 82 (B1, B3, B4)
or 2113741A25 | 1500 (B5)
C13 2113741A45 | .01uF; 25V (B1)
or 2113741A21 | 1000 (B3)
or 2113741A43 | 8200 (B4)
or 2160521G37 | 0.1uF (B5)
C14 2113740A29 | 10
C15 or 2113740A28 | 9.1 +0.25 (B1, B3, B4)
or 2113740A29 | 10 (BS)
c16 2113740A27 | 8.2+0.25pF
c17 2113740A32 | 13 (B5 only)
c18 2113740A36 | 20
C19 2113740A43 | 39 (B1 only)
c21 2113740A19 | 4.7 £0.25pF (B1)
or 2113740A29 | 10 (B3 2W)
or 2113740A28 | 9.1 (B3 4W)
or 2113740A27 | 8.2 +0.25 (B4)
or 2113740A30 | 11 (B5)
c22 2113740A10 | 2.0 +0.25pF (B1)
or 2113740A14 | 3.0 £0.25pF (B3)
or 2113740A05 | 1.210.25 (B4)
or 2113740A16 | 3.6 +0.25 (BS5)
c23 2113740A17 | 3.9+0.25pF
c25 2113740A21 | 5.6 +0.25pF (B1)
or 2113740A10 | 2.0 £0.25pF (B3)
or 2113740A09 | 1.820.25pF (B4, BS)
c29 2113740A18 | 4.3 10.25pF (B1, B3)
or 2113740A16 | 3.6 +0.25pF (B4, B5)
c30 2113741A21 | 1000
C31 2113740A16 | 3.6 +0.25pF (B1)
or 2113740A13 | 2.7 +0.25 (B3 2W)
or 2113740A17 | 3.9 +0.25pF (B3 4W)
or 2113740A15 | 3.3+0.25 (B4)
or 2113740A19 | 4.7 £0.25 (BS)
c35 2113740A31 | 12(B1)
or 2113740A40 | 30 (B3)
or 2113740A28 | 9.10.25 (B4)
or 2113740A33 | 15 (B5)
c38 2113741A53 | 82 (B1 2W Only)
or 2113741A21 | 1000 (B3 2W Only)
C39 2311049A37 | 1.0uF; 16V
Ca1 2113740A53 | 82 (B4, B5)
ca2 2360562A16 | 1.5uF;10V
ca3 2113740A43 | 39
ca7 2113741A33 | 3300; 25V
cas 2113740A53 | 82
C49 Not Used (B1)

C50
Cs1
C52

Cs6

C60

C100
C102

C105

Cc107
C108

C110

cin1

c112
C113
Ct14

Ci15
C116

C117

Ci19
C120

c121

c122
ci23

c127
C130

C143

C145
C149
C151
C152
Ci54

C155
C157

C158
C159,160

Cc162
C164
C166
C167
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2113740837
2113740A34
2113741B73
2113741A53
2113741869
2111032B13
2113740A03
2113740A10
2113740A07
2113740A01
2113740B07
Not Used
2113740A09
2113740A33
2113740A32
2113740A19
2113740A27
2113740A53
2113740A38
2113740A27
2113740A35
2113740A53
2113740A24
2113740A36
2113740A33
2113740A28
2113740A18
2113740A53
2113740A33
2113740A37
2113740A39
2113740A48
2113740A42
2113740A29
2113740A24
2113740A53
211374QA36
2113740A31
2113740A53
2105454G02
2113740A53
2113740A32
2113740A43
2113740A28
2113740A30
2113740A17
2105454B47
2113740A53
2113740A53
2113740A16
2113740A15
2111031A82
2113740A21
2113740A53
2113740A53
2160521G37
2360562A24
2113740A12
2113740A16
2113740A23
2113740A16
2113740A20
2113740A24
2113740A15
Not Used
2113740A53
2160521G37
2113740A53
2113740A53
2113740A42
2160521G37
2113740A19
2113740A03
Not used
2160521G37
2113740A27
2113740A17
2113740A12
2113740A03
2113740A21
2113740A31
2113740A53
Not Used
2113740A53
2113740A53
2360562A24
2113740A32

33 (B3 2W)

24 (B3 4W, B4, B5)

1000

82 (B1 2W Only, B3 2W Only)
0.1uF(B1 2W, B3 2W)
0.1uF (B1 4W, B3 4W, B4, B5)
1.0 +0.25pF (B1, B3 2W, B5)
2.0 +0.25pF (B3 4W)
1.5+0.25 (B4)

1.0 £0.25 (B1, B3)

1.8 £0.25pF (B4)

(B5)

1.8 +0.25pF (B3 2W Only)
15 (B1 2W)

13 (B1 4W)

4.7 (B4}

8.2 +0.25 (BS)

82 (B1 2W, B4, B5)

24 (B1 4W)

8.2 (B3 2wW)

18 (B3 4W)

82

6.8 +0.25pF (B1 4W Only)
20 (B3 4W Only)

15 (B4)

9.1 (BS)

4.3 (B1 2W)

82 (B1 4W)

15 (B3 2W)

22 (B3 4W)

27 (B4)

51 (B5)

36 (B1 4W Only)

10 (B3 4W Only)

6.8 +0.25 (B4)

82 (B5)

20 (B1 4W, B3 4W,B4)

12 (B5)

82 (4W Only)

11(B5 Only)

82

13 (B1)

39 (B3 2wW)

9.1 (B3 4W)

11(B4)

3.9 +0.25 pF (B5)

82 (B1 2W, B3 2w)

82 (B1 4W, B3 4W, B4, B5)
82

3.6 10.25pF (B3, 4W Only)
3.3 £0.25 (B4 Only)

4.7 +0.25pF (B4 Only)

5.6 +0.25pF (B5 Only)

82

82 (2W)

0.1 (4W)

3.3uF; 18V

2.4 +0.25pF (B1, 4W Only)

3.6 £0.25pF (B3 4W Only, B4 Omiy)

6.2 +0.25pF (B1 2W)
3.6 £0.25pF (B1 4W)
5.1pF +0.25pF (B3)
6.8 £0.25pF (B4)

3.3 +0.25pF (B5)

(B1 2W, B3 2W)

82 (B1 4W, B3B4,B5)

0.1uF+80-20% (B1 2W, B3 2W, 34)

82 (B1 4W, B3 4W, B5)
82 (Bt, B3, B4)

36 (B5)

0.1uF+80-20%

4.7 £0.25pF (B1 4W)

1.0 +0.25pF (B1 2W, B3)
(B4, BS)

0.1uF+80-20%

8.2 +0.25pF (B1 2W)

3.9 +0.25pF (B1 4W)

2.4 +0.25pF (B3 4W)

1.0 £0.25 (B4 BS)

5.6 +0.25pF (B1 2W Only)
12 (B3 2W Only)

82 (B1 2W, B3 2W,B4,B5)
(B1 4W, B3 4W)

82

82

3.3uF +20%; 16V
13+0.25pF (B1 4W Only)

C168
C169

Ct70
Ci71
Cct77

C179
c182

c183

c185

C186
c187

C190
Cio1
C193
C195
C196

C197
c198

C199

€300 thru 304
305,306
307,308

C309
C310

CR1
CR101
CR102
CR103
CR105
CR301A/B

F1

FL1, FL2
FL3
FL4

L1, 2

L3

L4

L5

Le

L7

L8

L9
L10
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2113740A29
2113740A12
2113740A53
2160521G37
2113740A53
2113740A53
2360562A24
2113740A29
2113740A03
2113740A12
2160521G37
2113741A37
Not Used
2113741A21
2113740A24
2113740A28
2113740A16
2113740A11
2113740A04
Not used
2113740A17
2113740A20
2113740A15
2113740A03
2113740A07
2113740A53
2160521G37

2305499G13
2113740A53
2113740A03
2113740A53
2113740A27
2113740A16
2113741A21

2113740A03
2113740A21

2113740B47
2113740B44
2113740A53
2113740A49
2113740A53

2105454G38
2113741A45

4883654H08
4805494Q04
4805490G02
4805129M24
4805119G14
4805729G24

6505214E02

4805245J20
9105725Q02
9105726Q01

0105951P30
0105957M23
0102702462
0102702J63
2405559P18
2484238H02
2405027E38
2405559P03
2405027E38
2405732422
2405732421
2405732408
2405732410
2405732J01
2405732J06
2405732423
2405732422
2405732J01
2405732J23
2405732J08
2405559P22
2405559P12
2405027E19
2405063H24
2405063H13

10 +0.25pF (B3 4W Only, B4)
2.4 +0.25pF (B5)

82 (B1 2W Only, B3 2W Only)
0.1uF+80-20%(B1 2W Only
82 (B3 2W Only)

82

3.3ufF

10 +0.25pF (B3 2W)

1.0 +0.25pF (B3 4W, B4)

2.4 +0.25pF (B5)
0.1uF+80-20%

4700 £10%;25V (B1, B3 2W, B4)
(B3 4W)

1000 (B5)

6.8 +0.25pF (B1 2W)

9.1 +£0.25pF (B1 4W)

3.6 £0.25pF (B3 2W)

2.2 +0.25pF (B3 4W)

1.1 £0.25pF (B4)

(B5)

3.9 +0.25pF (B1 2W)

5.1 £0.25pF (B1 4W)

3.3 +0.25pF (B3)

1.0+£0.25 (B4)

1.5 £0.25 (BS)

82

0.1uF +20%:35V (B1 2W Only,
B3 2W Only)

1uF+20%; 25V

82

1.0 +0.25pF (B3 2W Only)

82

8.2 £0.25pF (B1 2W Only)
3.6 £0.25pF (B3 2W Only)
1000 (B1 4WOnly, B3 4W Only, B4, B5)
1.0 (B1 2W Only)

5.6 (B3 2W Only)

82 (B1, B3 4W, B4, B5)

62pF (B3 2W)

82

56

82

33

OtuF

DIODE: See Note
Silicon

Silicon

Silicon

Silicon

Silicon (4W Only)
Led, Bicolor

FUSE:
5-Amp.

FILTER:

Crystal, 63.55 MHz
Ceramic, 450 KHz
Ceramic, 450 KHz

COILS:

ASSEMBLY, Preselector; 2-pole {B1)
ASSEMBLY, Preselector; 2-pole (B3)
ASSEMBLY, Preselector, 2-Pole (B4}
ASSEMBLY, Preselector, 2-Pole {B5)
3-1/2 turns, airwound (Bt)

1-1/2 turns {B3)

3-1/2 turns, airwound (B4, B5)

1-1/2 turns, airwound (B1, B3)

3-1/2 turns, airwound (B4, B5)

11 -3/4 turns, Preselector (B1)

10 -3/4 turns, Preselector (B3)

10 turns, Preselector (B4, B5)

12 turns, Preselector (B1)

11 turns, Preselector (B3)

10-1/2 turns, Preselector (B4)

10-1/4 turns, Preselector (B5)

11-3/4 turns, Preselector (B1)

11 turns, Preselector (B3)

10-1/4 turns, Preselector (B4)

10 turns, Preselector (B5)

4 - 1/2 turns, airwound (B1)

4 - 1/2 turns, airwound (B3 2W)

5 - 1/2 turns, airwound (B3 4W, B4, B5)
13 turns, space wound

1.2uH, tunable

L1t
L12,13

L14
L16

L17,18
L101

L104

L105

L106

L107

L108
L109

L110

L1t

L2

L113

L114

L115

L1186

L1117

L118
L1
L120
L121

L122

L1123

L124
L126,127
L128

L128

L131
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or
or
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2405063H05
2405523P39

2405523P48

2505129Q02
2405027E19
2405559P19
2405559P18
2405027E38
2462575A01
2405559P07
2405559P14
2484238H02
2405523P06
0105951N35

0105950L78

2405523P08

or 2484238H02
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2405559P07
2405523P07
2405559P18
2405027E38
2405027E21
0105950L78

0105951N35

0105951N35
2405027E21
2405027E38
0105951N34

0105950L78
0105951N35

2405027€19
2405027E38
2405059P19
2405027E21
0105955N19

0105952N08

0102702440
0105951N34

0105951N35

2405559P18
2405207E38
2405559P19
2484238H02
2405559P03
2405559P09
2405027E38
0105951N34

0105951N35
2405027E38
2405452C08
2405452C08
2405452C09
2405452C06
2405559P19
2405559P18
2405027E21
2405559P14
2405559P18
2405027E38
2405559P14
2482723H28
2462575A01
2462575A01
2462575A03
2462575A04
2462575A03
2462575A01
2462575A04
2405027E38

2405027E21

0.4 uH , tunable

2 -1/2 turns, spacewound; with

core (B1)

1-1/2 turns, spacewound; with core
(B3, B4, B5)

1.2 uH Choke

Coil, RF (B1)

4-1/2 turns, airwound (B3)

3-1/2 turns, airwound (B4)

3-1/2 turns, airwound (B5)

0.39uH Choke

2 -1/2 turns, airwound (B1)

3 -1/2 turns, spacewound (B3 2W)
1-1/2 turns, fixed (B3 4W)

1-1/2 turns, spacewound (B4, B5)
Assembly, 0.085 uH Choke, with bead
(B1, B3 4W, B4, B5)

Assembly, 1.2 uH Choke, with bead
(B3 2w)

3 -1/2 turns, spacewound (B1 2W)
2-1/2 turns, spacewound (B1 4W, B3
4W)

2-1/2 turns, spacewound {B3 2W)
1-1/2 turns, fixed (B4, B5)

3 -1/2 turns, airwound (B1 2W)

3 -1/2 turns (B1 4W, B3 4W, B4)

2 -1/2 turns (B3 2W, B5)
Assembly,1.2uH Choke with bead (B1,
B4, BS)

Assembly, .085 uH Choke, with bead
(B3)

Assembly, .085uH Choke, with bead
2 -1/2 turns airwound (B1 4W Only, B5)
3 -1/2 turns airwound (B3 4W Only, B4)
Assembly,0.29 uH Choke, with bead
(B1 4W Only, B5)

Assembly, 1.2uh, with bead (B3 4W
Only, B4)

Assembly, .085 uH Choke, with bead
(B1 4W Only, B3 4W Only, B4, B5)
Coil, RF (B1 2wW)

3-1/2 turns (B1 4W)

4 -1/2 turns airwound (B3, 2W)

2-1/2 turns airwound (B3 4W, B4, B5)
Assembly, 0.2 uH Choke, with bead
(B1 2w, B3 2W)

Assembly, 0.15uH Choke, with bead
(B1 4W, B3 4W)

Assembly, 0.085uH, with Bead (B5)
Assembly, 0.29uH Choke, with bead
(B1, B3 4W, B4, B5)

Assembly, 085uH Choke, with Bead
(B3 2W)

3-1/2 turns, air wound (B1 2W)

3-1/2 turns, fixed (B1 4W)

4-1/2 turns, airwound (B3, B4, B5)

1 -1/2 turns (B1 2W, B3)

1-1/2 turns, airwound (B1 4W)

1-1/2 turns, airwound (B4)

3-1/2 turns, airwound (B5)

Assembly, 0.29 uH, with bead (B1, B3
4W, B4, B5)

Assembly, .085 uH, with bead (B3 2W
3 -1/2 turns airwound (4W Only)

275 nH choke

275 nH chip (B1, 4W Only, B4, B5)
50nH choke (B3 Only)

21 nH choke {B4 Only, B5 Only)

4 -1/2 turns, airwound (B1 2W)

3 - 1/2 turns airwound (B1 4W, B3 2W)
2-1/2 turns airwound (B3 4W, B4)
3-1/2 turns, airwound (b5)

3-1/2 turns (B1 2W, B5)

3-1/2 tums (B1 4W, B3 2WB4)
3-1/2 turns airwound (B3 4W)

0.29 uH Choke

0.39 uH Choke

0.39 uH (B1 2W, B3 2W, B4, B5)
0.82 uH Choke (B1 4W)

1 uH Choke (B3 4W)

0.82 uH Choke (B1)

0.39 uH Choke (B3 2W, B4, B5)
Choke (B3, 4W)

3 -1/2 turns airwound (B1 2W B3 2W,
B4) or

2-1/2 turns airwound (B1 4W, B3 4W,
BB)

L132
L3083, 304

Ls1

MK1

P1, P2
P3,4
P5

Pe

P7

Qi
Q2
Q102
Q103

Q104
Q106

R1

R2
R3

R4
R5
R6

R7
R8

R9

Rt
Rt2
R103

R104
R107

R113

R115

R118
R119
R120
R121

R122

R123

Rt27
R128

R129
R133
R135
R137
R138
R140
R141

R142

o

=

o

=

o

=

Ol

=

or
Ol

=

O
ar

=

or
or

or
[s]
Ol

S

or
or

o
or
or

=

or
or

or
or

or
or
o

=

O

=

or

o]

=

2405452C06
2462575A01

5005155Q03
0105956M62

2805466R01
2805144Q01
2805250Q02
2805247Q01

4880182D39
4805452G13
4805128M84
4805474G48
4805474G38
4800869887
4880225C09
4805128M09

0660076A71

0660076A69
0660076A89
0660076A59
0660076A57
0660076M01
0660076A45
0660076A35
0660076A39
0660076A34
0660076M01
0660076A54
0660076A71

0660076A56
0660076A56
0660076A57
0660076A49
0660076MO1
0660076A85
0660076A65
0660076A64
0660076A73
0660076A59
0660076A46
0660078A17
0660076A29
0660076A31

0660076A22
0660076A25
0660076MO1
0660076A18
0660076A22
0660076A25
0660076A21

0660076A72
0660076A87
1805559502
0660076A49
0660076A39
0660076A41

0660076A79
0660076A67
0660076A63
0660076A64
0660076A48
0660076A49
0660076A41

0660076A52
0660076A51

0660076A42
0660076A45
0660076A45
0660076A18
0660076A15
1805100Q04
0660076M01
0660076118

0660076A18

21 nH Choke (B1 Only)
0.39 uH Choke

TRANSDUCER:
MICROPHONE ASSEMBLY:

PLUG:

Connector, Flex Top; 15-pin
Connector, Synthesizer; 7-pin
Connector, Front Cover

Connector, I-F

Not field repairable, order Top Control
Panel Assembly 0105958N64

TRANSISTOR: See Note

NPN

Dual Gate MOSFET

NPN

NPN (2W)

NPN (4W)

NPN (B1 4W Only, B3 4W Only)
NPN (B4, B5)

NPN (2W Only)

RESISTOR, Fixed: Q+5%;1/10W
unless specified
8.2k (B1, B4, B5)
6.8k {(B3)

47k

2.7k (B1, B4, B5)
2.2k (B3)

0 (B1 Only, B3 Only)
680

270 (B1)

390 (B3, B4)

240 (B5)

0

1.6k (B1, B3)

8.2k (B4)

2k (B5)

2k (B1)

2.2k (B3)

1k (B4 Only)

o (B3 4W Only)

33k

4.7k (B12W)

4.3k (B3, B1 4W)
10k (B4)

2.7k (B5)

750 (B1 4W, B3 4W)
47 (B1 2W, B3 2w)
150 (B1 4W, B3 4W, B4)
180 (B5)

75 (B1 2W)

100 (B3 2W)

0 (B1 4W, B3 4W, B4)
51 (B5)

68 (B1, 4W Only, B5)
100 (B3, 4W Only)
75 (B4)

9.1k

39k

Pot., 50k

1k {B1 2W,B3 2W)
390 (B1 4W, B3 4W)
470 (B4, B5)

18k (B1)

5.6k (B3 2W)

3.9k (B3 4W)

4.3k (B4, BS)

910 (B1, B4, BS)

1k (B3)

470

1.3k (B1, B4, BS)
1.2k (B3)

510

680

680 (2W Only)

51

39

Pot., 25k

0 (B1 4W Only)

5.1 (B4, BS)

51 (B4, BS)

St
82
83
§301
8302
8303

U1
U102

U105

ut0é
utos

U201

U202

VR102

or
ol

=

or
ol

gQ¢g ¢

29

or
or
O

=

Ol
or
or

=%

or

4005265Q02
4005101Q02
3905834K06
3905834K06
3905834K06

5102001J08
5105729E79
5105729E81
5105729E80
5105729E82
5105822P68
5105822P69
5105822P85
5105729E75
5105822P63
5102001419
5105729E77
5105729E78
5105729E62
5102001J05
5102001J02
5105822P90
5105822P91
51056822P54
5102001445
5106822P57
5105822P58
5105822P84
5105822P75

4805189E05

SWITCH:

On/Off, Part of R140
16-position, BCD
Toggle, PL Disable / Scan
Snap Dome, Monitor
Snap Dome, PTT

Snap Dome, Light / Scan

CIRCUIT MODULE: See Note
I-F

2-Watt PA (B1 2W)
4-Watt PA (B1 4W)
2-Watt PA (B3 2W)
4-Watt PA (B3 4W)
4-Watt PA (B4)

4-Watt PA (B5)

Antenna Switch (B1 2W)
Antenna Switch (B1 4W)
Antenna Switch (B3 2W)
Antenna Switch (B3 4W)
Antenna Switch (B4)
Antenna Switch (B5)
Ref. Oscillator, 5-PPM
Buffer (B1)

Buffer (B3)

Buffer (B4)

Bufter (B5)

VCO (Bt1)

VCO (B3)

VCO (B4)

VCO (BS5)

Synthesizer (B1)
Synthesizer (B3, B4, B5)

DIODE: See Note
Zener, 7.5V (2W Only)

NONREFERENCED ITEMS

or
or
]

=%

0102706448
0102702447
0102702438
0102702J39
0705196A04
0705766R01
2605524P01
2605567501
3905509R02
7505695R01
7505295 BO7

ASSEMBLY, Preselector Can; for
L5,L6, L7

(B1)

(B3)

(B4)

(BS)
BOOT, for FL1, FL2
SUPPORT, Rubber
CAN, for L14, 1112, L1168
HEAT SINK, for Q104
CONTACT
PAD, for U106
PAD, for FL1, FL2

NOTE: For optimum performance, order replacement diodes, transistors, and
circuit modutes by Motorola part number only.
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Electrical Parts List TPLF-3746-A
VHF and UHF Controller Flex
NTN4892C Rotary Radios
NTN4893C Display Radios
REFERENCE MOTOROLA DESCRIPTION
SYMBOL PART NO.
Capacitor, Fixed:
pF+5%; 50V unless stated
C400 2113741A33 3300
C401 2311049A35 0.47uF; 25V
C402 2311049A37 1uF; 16V
C403 2160521G37 0.1uF +80-20%
C404 2311049J12 4.7uF; 10V (NTN4892C)
or 2362998C70 6.8uF; 7V (NTN4893C)
C405,406 2111032B13 0.1uF +80-20%
C407 2113741A21 1000
C408 2113741A37 4700
C410 2111032813 0.1uF +80-20%
C415 2311049J26 10uF; 16V
C416 2160521G37 0.1uF +80-20%
C420 2311049A37 1uF; 16V
C421 2113740A29 10
C422 2113740A33 15
C423 2113740A55 100
C424 | e Not Used
C426, 427, 428 2113740A55 100
C431 2160521G37 0.1uF +80-20%
C434 2160521G37 0.1uF +80-20%
C438 2160521G37 0.1uF +80-20%
C442, 443, 444 2311049A37 1 uF; 16V
C445 2360562A35 10uF; 25V
C446 2113741A39 5600
C447 2113741A31 2700
C448 | el Not Used
C449 2113740A53 82
C452 2311049412 4.7uF; 10V
C453 2311049426 10uF; 16V
C456 thru 460 2113740A59 150
C461 2113741A21 1000
C463 2113741A37 4700
C464 2113740A53 82
C466, 467 2113740A53 82
C468 2113741A53 .022uF
C469 2113741A39 5600
C470 2113741A45 .01uF
C471 2311049A37 1 uF; 16V
Ca72 2113740A53 82
C473 2113740A55 100
C474 2113741A45 .01uF
C476 2113740A67 330
C478 2113740A55 100
C481 2311049426 10uF; 16V
C484 2113741A21 1000
C485 2113740A67 330; NTN4893C
C487 2113741A21 1000
€488, 489 2160521G37 0.1uF +80-20%
C490 2113741A21 1000
C492 thru 495 2113740A53 82
C496 2113741A21 1000
C497 2160521G37 0.1uF +80-20%
C498 2113740A53 82
C801 2113741A33 3300 +10%
C802 2160521G37 0.1uF +80-20%
C805, 806 2113741A45 .01uF
DIODE: See Note
CR403 thru 407 4805494Q04 Silicon
CR409 4805494Q04 Silicon
JACK:
Ji,2 0905467R01 Connector, 15-pin
J3, 4 0905577P01 Connector, 7-pin
J5 0905504R01 Connector, 10-pin
J6 0105959M27 Header Assembly, 12-pin
COIL, RF: unless stated
L400 thru 405 2462575A01 0.39uH Choke
L407, 408 2462575A01 0.39uH Choke
L409 2460590A02 150uH Choke
L410 thru 415 2462575A01 0.39uH Choke
TRANSISTOR: See Note Il
Q400 4802245J04 PNP
Q401 4805128M12 NPN
Q402 thru 404 4805128M94 PNP
Q405, 406 4805128M12 NPN
Q407 4805128M94 PNP
Q410 4805128M10 PNP
Q412 4805128M94 PNP
Q413 4805128M12 NPN

Q414 4805128M94 PNP

Q415, 416, 417 4805128M12 NPN
RESISTOR, Fixed:
Q+5%;1/8W N
unless stated

R400, 401 0660076B01 100k

R402 0660076A73 10k

R403 0660076A67 5.6k

R404 0660076A73 10k

R405 0660076H49 10 Meg

R406, 407, 408 0660076801 100k

R409 0660076A47 820

R410 0660076A59 2.7k

R411, 412, 413 0660076801 100k

R414 0660076A90 51k

R417 0660076A56 2k

R418 0660076M01 0

R419 0660076A56 2k

R420 0660076M01 0

R421 0660076A41 470

R422 0660076A51 1.2k

R423 0660076A83 27k

R424 0660076A53 1.5k

R425 0660076F01 100k +1%

R426 0660076E84 30k 1%

R427 0660076A94 75k

R428 0660076B05 150k

R429 0660076801 100k

R430 0660076A73 10k

R434 0660076A41 470

R438 0660076A67 5.6k

R439, 440 0660076A73 10k

R441 0660076825 1 Meg

R444 0660076A73 10k

R446 0660076A25 100

R447 0660076E95 82k 1%

R448 0660076E90 51k +1%

R449 0660076A01 10

R450 0660076A73 10k

R451 0660076A89 47k

R452 0660076A54 1.6k

R453, 454 0660076A49 1k

R461 0660076801 100k

R462 0660076A73 10k

R463 0660076A90 51k

R465 0660076A77 15k

R466 0660076A95 82k

R467 0660076A59 2.7k

R468 0660076A43 560

R469 0660076801 100k

R470 0660076A73 10k

R472 0660076A25 100

R474 0660076A57 2.2k

R478 0660076B01 100k

R479 0660076A73 10k

R480 0660076A56 2k

R803 0660076F03 120k +1%

R3804 0660076E94 75k H1%

R806, 807 0660076A72 9.1k

R808 0660076B25 1 Meg

R809 0660076801 100k
CIRCUIT MODULE: See Note |

U401 5105805P38 Microcomputer

U402 0105956M99 4K EEPROM; NTN4892C

or 5102226402 16K EEPROM; NTN4893C

U404 0105953F23 Analog Gate

U403 0105956M87 Hex Gate

U405 0102227J01 Audio Filter

U406 5105165R65 Audio PA

U407 5160880B01 5V Regulator, CMOS

U408,409 | -----e---- Not Used

U410 5160880801 5V Regulator, CMOS

uso1 0105950N67 Quad Op-Amp
DIODE: See Note |

VR401, 402 4880140L09 Zener, 6.2V

VR407, 408, 409 4880140L09 Zener, 6.2V

VR413 4880140L09 Zener, 6.2V
CRYSTAL: See Note Il

Y401 4805664G33 3.6864 MHz

NOTES

I. For optimum performance, order replacement diodes, transistors, and
circuit modules by Motorola part number only.

Il. When ordering crystal units, specify carrier frequency, crystal frequency,
crystal type number, and Motorola part number.
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Exploded View Parts List TPLF-3921-0
Lowband Display Radio

ITEM MOTOROLA

NO. PART NO. DESCRIPTION

1 0105958N57 | ASSEMBLY, Frame

2 NHNB6463A KIT, Housing; includes items 36 thru 51

3 NTN4956A KIT, Front Cover

4 NTN5098A NAMEPLATE, Front

5 0405749R01 WASHER, Flat

6 1305564R01 ESCUTCHEON, ON/OFF Volume

7 NTN5717A KIT, Controller Flex; includes items 8, 9, 10,
13, 14,67, 68, 69,75,77,78

8 0102708443 ASSEMBLY, Shield Bottom

9 | e---- ASSEMBLY, Controlier Flex; part of item 7

10 | ----- SHIELD, Center; Top Carrier Side; part of
item 7

1 1505102501 COVER, Dust

12 0102704J83 ASSEMBLY, Knob; VOLUME

13 1505765R02 CARRIER, Top; Controiler Flex

14 | ----- SHIELD, Center; Bottom Carrier Side; part
of item 7

15 0300136771 SCREW, Phillips; 2-56 x 3/16" (4 req'd)

16 1305563R01 ESCUTCHEON, Display

17 0405534R01 WASHER, Flat; Octagonal (Volume Pot)

18 0205629L.01 NUT, Hex; Volume Pot

19 0205163Q01 NUT, Spanner; Mode Select Switch

20 0405162Q02 | WASHER,Flat; Volume Pot

21 0405216L04 WASHER, Flat, Antenna

22 0205765L02 NUT, Spanner

23 0205562R01 NUT, Plate

24 3205556R02 SEAL, Nut Plate

25 See Note ASSEMBLY, Control Top (P7)

26 0305573R01 SCREW,Phillips Hd.; 2-56 x 5/16"

27 3805558R02 ELASTOMER, Switch (2 req'd)

28 0405162Q01 WASHER, Flat

29 7505561R01 PAD, LCD (2 req'd)

30 0102700415 ASSEMBLY, LCD

31 See Note SWITCH / POT, On-Off / Volume (81 /
R140)

32 3205141Q02 GASKET, O-Ring; Control Top

33 3205141Q03 | GASKET, O-Ring; Mode Select Switch

34 3205082E01 GASKET, O-Ring; Volume Pot

35 0300140369 SCREW, Flat Hd.; 2-56 x 1/8" (4 req'd)

36 4605945K05 CONTACT STUD, Battery

37 3905127Q01 CONTACT, B+

38 3205082E24 GASKET, O-Ring

39 0705830C02 SUPPORT, Contact (2 req'd)

40 3905421C07 | CONTACT, Battery (2 req'd)

41 2905124Q01 | LUG (2 reqd)

42 0400002625 LOCKWASHER, Split #2 (3 req'd)

43 4105944K01 SPRING, Battery Latch (2 req'd)

44 5505536P03 LATCH

45 0300139982 SCREW, Phillips; 2-56 x 5/32" (7 req'd)

46 3205082E03 GASKET, O-Ring (2 req'd)

47 See Note FUSE (F1)

48 0400009761 LOCKWASHER, Split #4 (2 req'd)

49 0305941K01 SCREW, Captive 4-40 (2 req'd)

50 6405531P02 PLATE, Base

51 4505535P01 LEVER, PTT

52 0305137Q01 | SCREW, Phillips 4-40 x 1/2" (2 req'd)

53 0484345A06 WASHER, Seal (2 req'd)

54 | ----- LABEL, FCC

5 | ----- LABEL, FM

56 3205231Q01 SEAL, Dome (PTT)

57 3205196Q01 SEAL, Dome (MON)

58 See Note CONTACT, Snap Dome; (S301, S302, S303)

59 0105951N40 | ASSEMBLY, B+ / PTT Flex; includes
items 56, 57, 58

60 See Note (FGU, U201)

61 See Note PLUG (P3)

62 See Note PLUG (P4)

63 See Note FLEX, Connector (P/O of U1)

64 0102712J02 ASSEMBLY, Main Back Shield

65 0300136772 SCREW, Phillips Hd.; 2-56 x 5/16" (5 req'd)

66 2602240J01 HEATSINK

67 0300138620 SCREW, Phillips; 2-56 x 5/16" (2 req'd)

68 See Note JACK (J2)

69 See Note JACK (J1)

70 | ----- Not Used

71 1405264Q01 INSULATOR, Flex

72 See Note PLUG (P2)

73 See Note PLUG (P1)

74
75
76
77
78
79
80
81
82
83
84

85
86
87
88
89
90
1
92
93
94
95
96
97
98
99
100
101

0105958N56
See Note
0105958N55
See Note
See Note
3205141Q01
4205140Q01
See Note
4202036J01

See Note

7505564501
7505501R03
0300140041
0105958N94
See Note

See Note

1405299Q01
7505501R02
See Note

0102712J38
0200007007
0305103501
3905178501
0105958N56
4205154501

ASSEMBLY, Volume Pot Flex

JACK (J3)

ASSEMBLY, Frequency Flex

JACK (J4)

JACK (J5)

GASKET, O-Ring

CLAMP, Speaker (3 req'd)
SPEAKER (LS1)

RETAINER, Microphone

Not Used

ASSEMBLY, Microphone Flex (MK1);
includes item 90

PAD, Microphone Boot

PAD, Front Cover

SCREW, Phillips; 2-56 x1/4" (2 req'd)
ASSEMBLY, Speaker Felt

PLUG (P5)

CARTRIDGE, Microphone; part of item 84
SWITCH (S3)

INSULATOR, Speaker

PAD, Speaker

PLUG (P501)

ASSEMBLY, I-F Shield

Not Used

NUT, Hex (for Q103)

SCREW, Captive

CONTACT, Grounding

ASSEMBLY, Universal Board
RETAINER, Flex Connector

NOTE: Refer to Electrical Parts List for part number and description.
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Exploded View Parts List TPLF-3922-0
Lowband Rotary Radio

ITEM MOTOROLA

NO. PART NO. DESCRIPTION

1 0102708J27 ASSEMBLY, Frame

2 NHN6463A KIT, Housing; includes items 36 thru 51

3 NTN4956A KIT, Front Cover

4 NTN5098A NAMEPLATE, Front

5 0405749R01 WASHER, Flat (2 req'd)

6 0300136785 SCREW, Phillips; 4-40 x 3/16"

7 NTN5716A KIT, Controller Flex; includes items 8, 9, 10,
13, 14,67, 68, 69, 75, 77, 78

8 0102708J43 SHIELD, Bottom

9 | ----- ASSEMBLY, Controiler Flex; part of item 7

0 | ----- SHIELD, Center; Top Carrier Side; part of
item 7

11 1505102501 COVER, Dust

12 0102704.J83 ASSEMBLY, Knob; VOLUME

13 1505765R02 CARRIER, Top; Controller Flex

14 | ----- SHIELD, Center; Bottom Carrier Side; part
of item 7

15 0300136771 SCREW, Phillips; 2-56 x 3/16" (4 req'd)

16 1305765R 18 ESCUTCHEON

17 0205629L01 NUT, Hex (2 req'd)

18 0405534R01 WASHER, Flat; Octagonal (2 req'd)

19 0205163Q01 NUT, Spanner

20 0405162Q02 WASHER Flat; Volume Pot & Freg. Switch
(2 req'd)

21 0405216L04 WASHER, Flat

22 0205765L02 NUT, Spanner

23 See Note LED, Bicolor (CR301A, 301B)

24 3205131801 SEAL, LED

25 See Note ASSEMBLY, Control Top (P7)

26 | ----- Not Used

27 See Note SWITCH, Frequency (S2)

28 0405162Q01 WASHER, Flat

29 3205082E01 GASKET, O-Ring; Freq. Switch

30 0484345A06 WASHER, Seal

31 See Note SWITCH / POT, On-Off / Volume (S1 / R140)

32 3205141Q02 | GASKET, O-Ring

33 3205141Q03 GASKET, O-Ring; Mode Select Switch

34 3205082E01 GASKET, O-Ring; Volume Pot

35 0300140369 SCREW, Flat Hd.; 2-56 x 1/8" (4 req'd)

36 4605945K05 CONTACT STUD, Battery

37 3305127Q01 CONTACT, B+

38 3205082E24 GASKET, O-Ring

39 0705830C02 SUPPORT, Contact (2 req'd)

40 3905421C07 CONTACT, Battery (2 req'd)

41 2905124Q01 | LUG (2 req'd)

42 0400002625 LOCKWASHER, Split #2 (3 req'd)

43 4105944K01 SPRING, Battery Latch (2 req'd)

44 5505536P03 LATCH

45 0300139982 SCREW, Phillips Hd.; 2-56 x 5/32" (7 req'd)

46 3205082E03 GASKET, O-Ring (3 req'd)

47 See Note FUSE (F1)

48 0400009761 LOCKWASHER, Split #4 (2 req'd)

49 0305941K01 SCREW, Captive; 4-40 (2 req'd)

50 6405531P02 PLATE, Base

51 4505535P01 LEVER, PTT

52 0305137Q01 SCREW, Phillips; 4-40 x 1/2" (2 req'd)

53 0484345A06 WASHER, Seal (2 req'd)

54 | ----- LABEL, FCC

55 | ----- LABEL, FM

56 3205231Q01 SEAL, Dome (PTT)

57 3205196Q01 SEAL, Dome (MON)

58 See Note CONTACT, Snap Dome; (S301, S$302, S303)

59 0105951N40 | ASSEMBLY, B+ / PTT Flex; includes
items 56, 57, 58

60 See Note (FGU, U201)

61 See Note PLUG (P3)

62 See Note PLUG (P4)

63 See Note FLEX, Connector (P/O of U1)

64 0102712J02 ASSEMBLY, Main Back Shield

65 0300136772 SCREW, Phillips Hd.; 2-56 x 5/16" (5 req'd)

66 2602240J01 HEATSINK

67 0300138620 SCREW, Phillips; 2-56 x 5/16" (2 req'd)

68 See Note JACK (J2)

69 See Note JACK (J1)

70 ) ----- Not Used

71 1405264Q01 INSULATOR, Flex

72 See Note PLUG (P2)

73
74
75
76
77
78
79
80
81
82
83
84

85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100

101

See Note
0102708J86
See Note
0102708J28
See Note
See Note
3205141Q01
4205140Q01
See Note
4202036J01

See Note

7505564501
7505501R03
0300140041
0105958Ng94
See Note

See Note

1405299Q01
7505501R02
0102704467
0102712J38
0200007007
0305103501
3905178501
0102708J85
4205153802

PLUG (P1)

ASSEMBLY, Volume Pot Flex

JACK (J3)

ASSEMBLY, Frequency Flex

JACK (Ja)

JACK (J5)

GASKET, O-Ring

CLAMP, Speaker (3 req'd)
SPEAKER (LS1)

RETAINER, Microphone

Not Used

ASSEMBLY, Microphone Flex (MK1);
includes item 90

PAD, Microphone Boot

PAD, Front Cover

SCREW, Phillips; 2-56 x1/4" (2 req'd)
ASSEMBLY, Speaker Feit

PLUG (P5)

CARTRIDGE, Microphone; part of item 84
SWITCH (83)

INSULATOR, Speaker

PAD, Speaker

ASSEMBLY, Knob

ASSEMBLY, |-F Shield

Not Used

NUT,Hex (for Q103)

SCREW, Captive

CONTACT

ASSEMBLY, Universal Board
RETAINER, Flex Connector

NOTE: Refer to Electrical Parts List for part number and description.
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EXP'OdEd View Parts List TPLF-3726-A 72 See Note PLUG (P2)
VHF Display Radio 73 See Note PLUG (P1)
74 0105958N56 | ASSEMBLY, Voilume Pot Flex
75 See Note JACK (J3)
ITEM MOTOROLA 76 0105958N55 ASSEMBLY, Frequency Flex
NO. PART NO. DESCRIPTION 77 See Note JACK (J4)
78 See Note JACK (J5)
1 0105958N59 | ASSEMBLY, Frame 79 3205141Q01 | GASKET, O-Ring
2 NHN6419A KIT, Housing; includes items 36 thru 51 80 4205140Q01 | CLAMP, Speaker (3 req'd)
3 NTN4956A KIT, Front Cover 81 See Note SPEAKER (LST1)
4 NTN5098A NAMEPLATE, Front 82 4205136501 | RETAINER, Microphone | TepicAL
5 0405749R01 WASHER, Flat 83 1405299L01 BOOT, Mlcrophone ANTENNA
6 1305564R01 ESCUTCHEON, ON/OFF Volume 84 See Note ASSEMBLY, Microphone Flex (MK1); M
7 NTN4893C KIT, Controller Flex; includes items 8, 9, 10, includes item 90
13, 14, 67, 68, 69, 75, 77, 78 85 7505564501 PAD, Microphone Boot
8 0102700404 SHIELD, Bottom 86 7505501 R03 PAD, Front quer
9 | ee--. ASSEMBLY, Controlier Flex: part of item 7 87 0300140041 SCREW, Phillips; 2-56 x1/4" (2 req'd) .
10 | ----- SHIELD, Center; Top Carrier Side; part of 88 0105958N94 | ASSEMBLY, Speaker Felt
item 7 89 See Note PLUG (P5)
1 0102706J99 ASSEMBLY, Dust Cover 90 | ----- CARTRIDGE, Microphone; part of item 84
12 010270483 | ASSEMBLY, Knob; VOLUME 91 See Note SWITCH (S3)
13 1505765R01 | CARRIER, Top; Controller Flex 92 1405299Q01 | INSULATOR, Speaker
14 | - SHIELD, Center; Bottom Carrier Side; part 93 7505501R02 | PAD, Speaker
of item 7 94 See Note PLUG (P501)
15 0300136771 | SCREW, Phillips; 2-56 x 3/16" (4 req'd) 95 e Not Used
16 1305563R01 | ESCUTCHEON, Display % | ----- Not Used ,
17 0405534R01 | WASHER, Flat; Octagonal (Volume Pot) 97 0200007007 | NUT, Hex (for Q104 5W radios only)
18 0205629L01 | NUT, Hex; Volume Pot 98 0305103801 | SCREW, Captive
19 0205163Q01 | NUT, Spanner; Mode Select Switch 99 3905178501 | CONTACT, Grounding
20 0405162Q02 WASHER,Flat; Volume Pot 100 0105958N56 ASSEMBLY,. Universal Board
21 0405216L04 WASHER, Flat, Antenna 101 0300139675 SCREW, Phillips; 2-56 x 5/32"
22 0205765L02 NUT, Spanner 102 4205154501 RETAINER, Qonnector
23 0205562R02 NUT, Plate 103 5402446J01 LABEL, Warning
24 3205556R02 | SEAL, Nut Piate : - ; —
s See Note ASSEMBLY, Control Top (P7) NOTE: Refer to Electrical Parts List for part number and description. .
26 0305573R01 | SCREW,Phillips Hd.; 2-56 x 5/16"
27 3805558R02 | ELASTOMER, Switch (2 reqd)
28 0405162Q01 | WASHER, Flat
29 7505561R01 | PAD, LCD (2 req'd)
30 0102700J15 | ASSEMBLY, LCD
31 See Note SWITCH / POT, On-Off / Volume (S1 /
R140)
32 3205141Q02 | GASKET, O-Ring; Control Top
33 3205141Q03 | GASKET, O-Ring; Mode Select Switch
34 3205082E01 | GASKET, O-Ring; Voiume Pot
35 0300140369 | SCREW, Flat Hd.; 2-56 x 1/8" (5 req'd)
36 4605945K05 | CONTACT STUD, Battery
a7 3905127Q01 | CONTACT, B+
38 3205082E24 | GASKET, O-Ring
39 0705830C02 | SUPPORT, Contact (2 req'd)
40 3905421C07 | CONTACT, Battery (2 req'd)
41 2905124Q01 | LUG (2 req'd) 5
42 0400002625 | LOCKWASHER, Split #2 (3 req'd)
43 4105944K01 | SPRING, Battery Latch (2 req'd)
44 5505536P01 | LATCH
45 0300139982 | SCREW, Phillips; 2-56 x 5/32" (7 req'd)
46 3205082E03 | GASKET, O-Ring (2 req'd) .
47 See Note FUSE (F1)
48 0400009761 | LOCKWASHER, Split #4 (2 req'd)
49 0305137Q04 | SCREW, Captive 4-40 (2 req'd)
50 6405531P02 | PLATE, Base
51 4505535P01 | LEVER, PTT
52 0305137Q01 | SCREW, Phillips 4-40 x 1/2" (2 req'd)
53 0484345A06 | WASHER, Seal (2 req'd)
54 | ... LABEL, FCC
56 | ----- LABEL, FM
56 3205231Q01 | SEAL, Dome (PTT)
57 3205196Q01 | SEAL, Dome (MON)
58 See Note CONTACT, Snap Dome; (S301, $302, S303)
59 0105951N40 | ASSEMBLY, B+ / PTT Flex; includes
items 56, 57, 58
60 See Note (P/O U201)
61 See Note PLUG (P3)
62 See Note PLUG (P4) TYPIEAL
63 See Note FLEX, Connector (P/O of U1) BATTERY CEPF-19305-A )
64 0102704J75 | ASSEMBLY, Main Back Shield
65 0300136772 | SCREW, Phillips Hd.; 2-56 x 5/16" (5 req'd)
66A 2605532P01 | HEATSINK (5W radios)
66B 2605578P01 | HEATSINK (2W radios) .
67 0300138620 | SCREW, Phillips; 2-56 x 5/16" (2 req'd)
68 See Note JACK (J2)
69 See Note JACK (J1)
70 0105951P28 | ASSEMBLY, Front Shield
71 1405264Q01 | INSULATOR, Flex

EXPLODED VIEW PARTS LIST AND
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Exploded View Parts List TPLF-3727-A
VHF Rotary Radio

ITEM | MOTOROLA

NO. PART NO. DESCRIPTION

1 0105950P59 ASSEMBLY, Frame

2 NHN6419A KIT, Housing; includes items 36 thru 51

3 NTN4956A KIT, Front Cover; includes items 45,
79 thru 86

4 NTN5098A NAMEPLATE, Front

5 0405749R01 WASHER, Flat {2 req'd)

6 0300136785 SCREW, Phillips; 4-40 x 3/16"

7 NTN4892C KIT, Controller Flex; includes items 8, 9, 10,
13, 14,67,68,69, 75,77, 78

8 0102700J04 SHIELD, Bottom

9 | ----- ASSEMBLY, Controller Flex; part of item 7

10 | ----- SHIELD, Center; Top Carrier Side; part of
item 7

11 0102706J99 ASSEMBLY, Dust Cover

12 0102704J83 ASSEMBLY, Knob; VOLUME

13 1505765R01 CARRIER, Top; Controller Flex

14 | ----- SHIELD, Center; Bottom Carrier Side; part
of item 7

15 0300136771 SCREW, Phillips; 2-56 x 3/16" (5 req'd)

16 1305676R07 | ESCUTCHEON

17 0205629L01 NUT, Hex (2 req'd)

18 0405534R01 WASHER, Flat; Octagonal (2 req'd)

19 0205163Q01 NUT, Spanner

20 0405162Q02 | WASHER,Flat; Volume Pot & Freq. Switch

21 0405216L04 WASHER, Flat

22 0205765L02 NUT, Spanner

23 See Note LED, Bicolor {CR301A, 301B)

24 3205131501 SEAL, LED

25 See Note ASSEMBLY, Control Top (P7)

26 | ----- Not Used

27 See Note SWITCH, Frequency (S2)

28 0405162Q01 WASHER, Flat

29 3205082E01 GASKET, O-Ring; Freq. Switch

30 0484345A06 WASHER, Seal

31 See Note SWITCH / POT, On-Off / Volume (S1/ R140)

32 3205141Q02 | GASKET, O-Ring

33 3205141Q03 | GASKET, O-Ring; Mode Select Switch

34 3205082E01 GASKET, O-Ring; Volume Pot

35 0300140369 SCREW, Flat Hd.; 2-56 x 1/8" (5 req'd)

36 4605945K05 CONTACT STUD, Battery

37 3905127Q01 CONTACT, B+

38 3205082E24 GASKET, O-Ring

39 0705830C02 SUPPORT, Contact (2 req'd)

40 3905421007 | CONTACT, Battery (2 req'd)

41 2905124Q01 LUG (2 req'd)

42 0400002625 LOCKWASHER, Split #2 (3 req'd)

43 4105944K01 SPRING, Battery Latch (2 req'd)

44 5505536P01 LATCH

45 0300139982 SCREW, Phillips Hd.; 2-56 x 5/32" (7 req'd)

46 3205082E03 GASKET, O-Ring (3 req'd)

47 See Note FUSE (F1)

48 0400009761 LOCKWASHER, Split #4 (2 req'd)

49 0305317Q04 | SCREW, Captive; 4-40 (2 req'd)

50 6405531P02 PLATE, Base

51 4505535P01 LEVER, PTT

52 0305137Q01 SCREW, Phillips; 4-40 x 1/2" (2 req'd)

53 0484345A06 WASHER, Seal (2 req'd)

54 | ----- LABEL, FCC

55 | ----- LABEL, FM

56 3205231Q01 SEAL, Dome (PTT)

57 3205196Q01 SEAL, Dome (MON})

58 See Note CONTACT, Snap Dome; (S301, $302, $303)

59 0105951N40 | ASSEMBLY, B+/ PTT Flex; includes
items 56, 57, 58

60 See Note (P/O U201)

61 See Note PLUG (P3)

62 See Note PLUG (P4)

63 See Note FLEX, Connector (P/O of U1)

64 0102712402 ASSEMBLY, Main Back Shield

65 0300136772 SCREW, Phillips Hd.; 2-56 x 5/16" (5 req'd)

66A 2605532P01 HEATSINK (5W radios)

668 2605578P01 HEATSINK (2W radios)

67 0300138620 SCREW, Phillips; 2-56 x 5/16" (2 req'd)

68 See Note JACK (J2)

69 See Note JACK (J1)

70 0105951P28 ASSEMBLY, Front Shield

71 1405264Q01 INSULATOR, Flex

72
73
74
75
76
77
78
79
80
81
82
83
84

85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103

See Note
See Note
0102708486
See Note
0102708428
See Note
See Note
3205141Q01
4205140Q01
See Note
4205136501
1405299L01
See Note

7505564501
7505501R03
0300140041
0105958N94
See Note

See Note

1405299Q01
7505501R02
0102704467

0200007007
0305103501
3905178501
0102708J85
0300139675
4205153502
5402446J01

PLUG (P2)

PLUG (P1)

ASSEMBLY, Volume Pot Flex
JACK (J3)

ASSEMBLY, Frequency Flex

JACK (J4)

JACK (J5)

GASKET, O-Ring

CLAMP, Speaker (3 req'd)
SPEAKER (LS1)

RETAINER, Microphone

BOOT, Microphone

ASSEMBLY, Microphone Flex (MK1);
includes item 90

PAD, Microphone Boot

PAD, Front Cover

SCREW, Phillips; 2-56 x1/4" (2 req'd)
ASSEMBLY, Speaker Felt

PLUG (P5)

CARTRIDGE, Microphone; part of item 84
SWITCH (S3)

INSULATOR, Speaker

PAD, Speaker

ASSEMBLY, Knob

Not Used

Not Used

NUT, Hex {for Q104 5W radios only)
SCREW, Captive

CONTACT

ASSEMBLY, Universal Board
SCREW, Phillips; 2-56 x 5/32"
RETAINER, Flex Connector
LABEL, Warning

NOTE: Refer to Electrical Parts List for part number and description.
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Exploded View Parts List TPLF-3753-A
UHF Display Radio
ITEM MOTOROLA
NO. PART NO. DESCRIPTION

1 0105958N59 ASSEMBLY, Frame

2 NHN6419A KIT, Housing; includes
items 36 thru 51

3 NTN4956A KIT, Front Cover

4 NTN5098A NAMEPLATE, Front

5 0405749R01 WASHER, Flat

6 1305564R01 ESCUTCHEON, ON/OFF Volume

7 NTN4893C KIT, Controlier Flex;
includes items 8, 9, 10,
13,14, 67, 68, 69, 75, 77,78

8 0102700J04 ASSEMBLY, Bottom Shield

9 | ----- ASSEMBLY, Controller Flex;
part of item 7

o | ----- SHIELD, Center; Top Carrier Side;
part of item 7

11 0102706J99 ASSEMBLY, Dust Cover

12 0102704483 ASSEMBLY, Knob; VOLUME

13 1505765R01 CARRIER, Top; Controller Flex

4 | - SHIELD, Center; Bottom Carrier
Side; part of item 7

15 0300136771 SCREW, Phillips; 2-56 x 3/16"
(4 req'd)

16 1305563R01 ESCUTCHEON, Display

17 0405534R01 WASHER, Flat; Octagonal
(Volume Pot)

18 0205629L01 NUT, Hex; Volume Pot

19 0205163Q01 NUT, Spanner; Mode Select
Switch

20 0405162Q02 WASHER Flat; Volume Pot

21 0405216L04 WASHER, Flat, Antenna

22 0205765L02 NUT, Spanner

23 0205562R02 NUT, Piate

24 3205556R02 SEAL, Nut Plate

25 0105958N64 ASSEMBLY, Control Top

26 0305573R01 SCREW,Phillips Hd.; 2-56 x 5/16"

27 3805558R01 ELASTOMER, Switch (2 req'd)

28 0405162Q01 WASHER, Flat

29 7505561R01 PAD, LCD (2 req'd)

30 0102700J15 ASSEMBLY, LCD

31 See Note SWITCH / POT, On-Off / Volume
(S1/R140)

32 3205141Q02 GASKET, O-Ring; Control Top

33 3205141Q03 GASKET, O-Ring; Mode Select
Switch

34 3205082E01 GASKET, O-Ring; Volume Pot

35 0300140369 SCREW, Flat Hd.; 2-56 x 1/8"
(5 req'd)

36 4605945K05 CONTACT STUD, Battery

37 3905127Q01 CONTACT, B+

38 3205082E24 GASKET, O-Ring

39 0705830C02 SUPPORT, Contact (2 req'd)

40 3905421C07 CONTACT, Battery {2 req'd)

41 2905124Q01 LUG (2 req'd)

42 0400002625 LOCKWASHER, Split #2 (3 req'd)

43 4105944K01 SPRING, Battery Latch (2 req'd)

44 5505536P01 LATCH

45 0300139982 SCREW, Phillips; 2-56 x 5/32"
(7 req'd)

46 3205082E03 GASKET, O-Ring (2 req'd)

47 See Note FUSE (F1)

48 0400009761 LOCKWASHER, Split #4 (2 req'd)

49 0305137Q04 SCREW, Captive 4-40 (2 req'd)

50 6405531P02 PLATE, Base

51 4505535P01 LEVER, PTT

52 0305137Q01 SCREW, Phiilips Hd.; 4-40 x 1/2"
(2 req'd)

53 0484345A06 WASHER, Seal (2 req'd)

54 | ----- LABEL, FCC

5 | ----- LABEL, FM

56 3205231Q01 SEAL, Dome (PTT); part of item 59

57 3205196Q01 SEAL, Dome (Mon);
part of item 59

58 3905834K06 CONTACT, Snap Dome;
part of item 59

59 0105951N40 ASSEMBLY, B+ / PTT Flex;
includes items 56, 57, 58

60 See Note (P/O U201)

61
62
63
64
65

66
67

68
69
70
7
72
73
74
75
76
77
78
79
80
81
82
83

84

85
86
87

88
89
90

91
92
93
94
95
96
97
98
99
100
101

102
103
104

See Note
See Note
See Note
01027044740
0300136772

See Note
0300138620

See Note
See Note
0102700J17
1405264Q01
See Note
See Note
0105958N56
See Note
0105958N55
See Note
See Note
3205141Q01
4205140Q01
See Note
4205136S01
1405299L01

See Note

7505564501
7505501R03
0300140041

0105958N94
See Note

See Note
1405299Q01
7505501R02

2605119801
0305103301
3905178S01
0105958N56
See Note

2605494R02
5402446J01
4205154501

PLUG (P3)

PLUG (P4)

FLEX, Connector (P/O of U1)
ASSEMBLY, Main Back Shield
SCREW, Phillips Hd.;

2-56 x 5/16" (5 req'd)

RF PA (U102)

SCREW, Phillips; 2-56 x 5/16"
(2 req'd)

JACK (J2)

JACK (J1)

ASSEMBLY, Front Shield
INSULATOR, Flex

PLUG (P2)

PLUG (P1)

ASSEMBLY, Volume Pot Flex
JACK (J3)

ASSEMBLY, Frequency Flex
JACK (J4)

JACK (J5)

GASKET, O-Ring

CLAMP, Speaker (3 req'd)
SPEAKER (LS1)
RETAINER, Microphone
BOOT, Microphone;

part of item 84

ASSEMBLY, Microphone Flex
(MK1); includes items 81,
83, 89, and 90

PAD, Microphone Boot

PAD, Front Cover

SCREW, Phillips; 2-56 x1/4"
(2 req'd)

ASSEMBLY, Speaker Felt
PLUG (P5)

CARTRIDGE, Microphone;
part of item 84

SWITCH (S3)

INSULATOR, Speaker

PAD, Speaker

(P501) part of item 76
SHIELD, I-F/PA

Not Used

SHIELD, Bufter

SCREW, Captive
CONTACT, Grounding
ASSEMBLY, Universal Board
ASSEMBLY, Antenna

Switch (U105)

SHIELD, I-F

LABEL, \Warning
RETAINER, Connector

NOTE: Refer to Electrical Parts List for part number and description.
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Exploded View Parts List TPLF-3754-A
UHF Rotary Radio
ITEM MOTOROLA
‘ NO. PART NO. DESCRIPTION
1 0105950P95 ASSEMBLY, Frame
2 NHN6419A KIT, Housing; includes
items 36 thru 51
" 3 NTN4956A KIT, Front Cover
4 NTN5098A NAMEPLATE, Front
5 0405749R01 WASHER, Flat {2 req'd)
6 0300136785 SCREW, Phillips; 4-40 x 3/16"
7 NTN4892C KIT, Controlier Flex; includes
e items 8, 9, 10,
13,14,67,68,69,75,77,78
0102700J04 ASSEMBLY, Bottom Shield
----- ASSEMBLY, Controller Flex:
part of item 7
0 | ----- SHIELD, Center; Top Carrier Side;
part of item 7
11 0102706J99 ASSEMBLY, Dust Cover
| 12 0102704J83 ASSEMBLY, Knob; VOLUME
13 1505765R01 CARRIER, Top; Controller Flex
14 | ----- SHIELD, Center; Bottom Carrier
Side; part of item 7
15 0300136771 SCREW, Phillips; 2-56 x 3/16"
(4 req'd)
16 1305676R07 ESCUTCHEON
17 0205629L01 NUT, Hex (2 req'd)
18 0405534R01 WASHER, Flat; Octagonal
- (2 req'd)
19 0205163Q01 NUT, Spanner
20 0405162Q02 WASHER,Flat; Volume Pot and
Freq. Switch
21 0405216104 WASHER, Flat
« 22 0205765L02 NUT, Spanner
23 See Note LED, Bicolor (CR301A, 301B)
24 3205131501 SEAL, LED
25 0102700459 ASSEMBLY, Control Top
26 | ----- Not Used
27 See Note SWITCH, Frequency (S2)
| 28 0405162Q01 WASHER, Flat
29 3205082E01 GASKET, O-Ring; Freq. Switch
30 0484345A06 WASHER, Seal
31 See Note SWITCH / POT, On-Off / Volume
(S1/R140)
32 3205141Q02 GASKET, O-Ring
33 3205141Q03 GASKET, O-Ring; Mode Select
¢ Switch
34 3205082E01 GASKET, O-Ring; Volume Pot
35 0300140369 SCREW, Flat Hd.; 2-56 x 1/8"
(5 req'd)
36 4605945K05 CONTACT STUD, Battery
- 37 3905127Q01 CONTACT, B+
38 3205082E24 GASKET, O-Ring
39 0705830C02 SUPPORT, Contact (2 req'd)
40 3905421C07 CONTACT, Battery (2 req'd)
41 2905124Q01 LUG (2 req'd)
42 0400002625 LOCKWASHER, Split #2 (3 req'd)
43 4105944K01 SPRING, Battery Latch (2 req'd)
44 5505536P01 LATCH
45 0300139982 SCREW, Phillips Hd.; 2-56 x 5/32"
(7 req'd)
46 3205082E03 GASKET, O-Ring (3 req'd)
47 See Note FUSE (F1)
48 0400009761 LOCKWASHER, Split #4 (2 req'd)
49 0305137Q04 SCREW, Captive; 4-40 (2 req'd)
50 6405531P02 PLATE, Base
51 4505535P01 LEVER, PTT
52 0305137Q01 SCREW, Phillips Hd.; 4-40 x 1/2"
- (2 req'd)
53 0484345A06 WASHER, Seal (2 req'd)
54 | ----- LABEL, FCC
5 | ----- LABEL, FM
56 3205231Q01 SEAL, Dome (PTT); part of item 59
- 57 3205196Q01 SEAL, Dome (Mon);
part of item 59
58 See Note CONTACT, Snap Dome;
(8301, S$302, S303)
59 0105951N40 ASSEMBLY, B+ / PTT Flex;
includes items 56, 57, 58
60 See Note (P/O U201)
61 See Note PLUG (P3)

62
63
64
65

66
67

68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84

85
86
87

88
89
90

91
92
93
94
95
96
97
98
99
100
101

102
103
104

See Note
See Note
0102704474
0300136772

See Note
0300138620

See Note
See Note
0102700417
1405264Q01
See Note
See Note
0102708J86
See Note
0102708J28
See Note
See Note
3205141Q01
4205140Q01
See Note
4205136501
1405299101
See Note

7505564501
7505501R03
0300140041

0105958N94
See Note

See Note

1405299Q01
7505501R02
0102704J67
2605120801
2605119801
0305103501
3905178501
0102708J85
See Note

2605494R02
5402446J01
4205153502

PLUG (P4)

FLEX, Connector (P/O of U1)
ASSEMBLY, Main Back Shield
SCREW, Phillips Hd.; 2-56 x 5/16"
(5 req'd)

RF PA {U102)

SCREW, Phillips; 2-56 x 5/16"
(2 req'd)

JACK (J2)

JACK (J1)

ASSEMBLY, Front Shield
INSULATOR, Flex

PLUG (P2)

PLUG (P1)

ASSEMBLY, Volume Pot Flex
JACK (J3)

ASSEMBLY, Frequency Flex
JACK (J4)

JACK (J5)

GASKET, O-Ring

CLAMP, Speaker (3 req'd)
SPEAKER (LS1)

RETAINER, Microphone
BOOT, Microphone; part of item 84
ASSEMBLY, Microphone Flex
(MK1); includes items

81, 83, 89, and 90

PAD, Microphone Boot

PAD, Front Cover

SCREW, Phillips; 2-56 x1/4"
(2 req'd)

ASSEMBLY, Speaker Felt
PLUG (P5)

CARTRIDGE, Microphone;
part of item 84

SWITCH (83)

INSULATOR, Speaker

PAD, Speaker

ASSEMBLY, Knob

SHIELD, I-F/PA

Not Used

ASSEMBLY, Buffer Shield
SCREW, Captive

CONTACT

ASSEMBLY, Universal Board®
ASSEMBLY, Antenna

Switch (U105)

SHIELD, I-F

LABEL, Warning

RETAINER, Connector

NOTE: Refer to Electrical Parts List for part number and description.

TYPICAL
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Exploded View Parts List TPLF-3743-0

ITEM MOTOROLA
NO. PART NO. DESCRIPTION
1 3205141Q01 O-RING, Front Cover
2 1405299Q01 INSULATOR, Speake
3 0300139444 SCREW, #2-56x5/32"
4 3905178501 CONTACT, Front Cover
5 4205166501 CLAMP, Speaker
6 4205167S01 RETAINER, Microphone -
7 1405299101 BOOQT, Microphone
8 | ----- MICROPHONE, part of item 18
9 7505564501 PAD, Microphone
10 3505152401 FELT, Speaker
1105776 R01 ADHESIVE, Speaker Felt,
part of item 10
11 NTN5098A NAMEPLATE
12 | - * FRONT COVER
L I B * SWITCH, Actuator
14 | ----- * SWITCH, Keypad
15 ] c---- * CIRCUIT BOARD
16 See Note SPEAKER
17 7505501R02 PAD, Speaker
18 See Note FLEX, Microphone (MK701)
includes items 7, 8, 16 & 19
19 2805433R02 PLUG, PCB
20 0484345A06 WASHER, Seal

\ NOTE: See Electrical Parts List for number and description.

* Not field replaceable. Order applicable DTMF Front Cover Kit.

BEPF-19307-A
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@ MOTOROLA INC.

1. DESCRIPTION

The NTN5697A Dual-Tone Multi Frequency
(DTMF) Encode/ Decode Option is compatible with
the MT1000 "B" model radio and is capable of
encoding and decoding standard DTMF tones.
Encode is a continuous tone with no memory.

The DTMF section is capable of decoding one to
three number sequences of one to seven digits in
length. The number sequences are classified
as follows:

Sequence 1: Unit ID
Sequence 2: Group Call |
Sequence 3: Group Call Il

The decode sequences are programmable via the
front cover keypad. A user lockout function
incorporating a "Hall Effect Device" is available to
those users who do not want others to modify the
memory content. This option is enabled by removing
R920; a programming tool must now be used to
program the option (part no. 01R80358A59).

The decoder responds to a correct Unit ID by
emitting five sequential alert tones (1640Hz) of 150
ms in length. The option then automatically keys up
the radio and sends out an acknowledge alert. The
decoder responds to a correct Group Call | sequence
by emitting two sequential alert tones (1640Hz); there
is no auto acknowledge. A correct Group Call Il
sequence results in a single alert tone of 1.5 sec. in
length; again, there is no auto acknowledge.

The DTMF decoder is enabled on a per channel
basis by the field programmer by enabling the Unit ID
feature in the per channel options menu. Pressing and
releasing the monitor button will mute the radio's
receive audio path until a correct sequence is
decoded or the PTT switch is pressed. The decoder
will still be active even if the monitor button is not
pressed; this allows users to monitor channel activity
as desired.

NTN5697A
DTMF Encode/Decode Option
for MT1000™ Handie-Talkie®* Portable Radios

2. OPERATION

The programming button must be pressed at all
times during programming. Pressing the programming
button followed by pressing the "# " key one time
causes all memory locations to be erased once the
programming button is released. The programming
tool must be used if memory lockout is enabled.

To program decode sequences, press the
programming button and enter the numbers on the
keypad; each sequence can be from one to seven
numbers in length. If you want to entera " # " in your
decode sequence, the "# " key has to be pressed
twice. A Unit ID is stored in location 1 ; to store your
number in location 1, enter the number followed by "#
1". Group Call | sequences are loaded into location 2 :
to store your sequence in location 2, use the
command "#2 ". Group Call Il sequences are stored in
location 3 in the same manner(#3). Memory location 4
is used to enable and disable the auto acknowledge
alert ; a 0 in location 4 disables and a 1 enables. To
encode DTMF, press the PTT switch and enter the
numbers on the keypad. To squelch the receiver,
press and release the monitor button.

3. THEORY OF OPERATION

This option receives its power from the radio's 8V
regulator, which is supplied to the input of the 5V
regulator consisting of U905, Q903 and associated
circuitry. Regulated 5V supplies power to the
remainder of the circuitry on the board.

Circuit U902 is a DTMF transceiver which
encodes and decodes standard DTMF tones.Circuit
U902 receives its operating voltage from the 5V
regulator via Q904. Transistor Q904 is turned on by
microcomputer (uC) U901 when pin 34 is pulled low.
In the standby mode, Q904 is turned off to minimize
current drain. Circuit U902 receives its frequency
reference from the color burst crystal Y902.

When the radio is in the receive mode, audio from
the output of the demodulator is supplied to the input

@ , Motorola, MT1000, Touch-Code and Handie-Talkie are trademarks of Motorola Inc.

© 1989 by Motorola Inc., Portable Products Division,
8000 W. Sunrise Bivd., Ft. Lauderdale, Florida 33322-9934,
Printed in U.S.A. 4/89. All Rights Reserved.
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of U902 pin 2. Resistors R912 and R913 set the gain
of a preamplifier internal to the integrated circuit. If a
valid tone pair is read, the IRQ line (U902 pin 18) is
pulled low and the number corresponding to the tone
is fed to data lines DO through D3. The uC senses
that the IRQ line was pulled low and clocks in the
output of the decoder. The number is placed into a
buffer and is compared against the numbers
programmed into the code plug in the program mode.
The uC will continue to clock in numbers received by
the decoder; if a correct sequence of numbers is
received, it will signal the radio via the shorthorn data
bus U201 pins 20 and 11 to turn on the alert tone
path.Microcomputer U901 will control the alert tone
path and issue the appropriate alert tone. If an
acknowledge signal is to be sent, U901 will signal the
radio (via the data bus) to key up and enable the
transmit audio path. Circuit U302 will generate the
acknowledge tone and will be via pin 12.

If the program button is pressed (programming
tool must be used if user memory lockout option has
been enabled), the uC will read the keypad. Any
entries on the keypad will be placed in a buffer. The
command #1, #2, or #3 will place the number
sequences entered into their dedicated buffers (Unit
ID, Group Call I, and Group Call Il buffers ). Releasing
the program buttons will result in the dedicated buffers
being downloaded into the code plug U903. The
number sequences are now in non-volatile memory.
Whenever the radio is turned on, the contents of the

Electrical Parts List TPLF-3833-0
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION

CAPACITOR, Fixed: pF
+5%; 1/8W unless stated

C901 2160521G37 100nF+80-20%

c902 2113740A38 24

C903 2113740A53 82

C904,C905 2113740A40 30

Ca06 2113741A21 1000

C907 thru C909 2160521G37 100nF+80-20%

C910 2113740A67 330

C911 thru C913 2113740A53 82

C914 2160521G37 100nF+80-20%

C915 2113740A38 24

Ca16 2160521G37 100nF+80-20
COIL:

L901 2460590A02 Inductor

Lso2 | ... Not Used

L903,L904 2462575A03 Choke, 0.820uH
TRANSISTOR:See Note |

Q901 thru Q904 4805128M94 PNP
RESISTOR, Fixed:Q+5%; 1/8W
unless stated

R901 thru R907 0660076B01 100k

R908 thru R910 0660076A73 10k

R911 0660076A59 2.7k; 1/10W

R912 ,R913 0660076B01 100k

R914 0660076B11 270k

R915 1860502A17 Pot,47k

R916 0660076H49 10Meg

R917 0660076A25 100;1/10W

code plug will be read and placed into the dedicated
buffers.

The code plug receives its power from regulated
5V via Q901. Transistor Q901 is turned on when U901
pin 14 is pulled low. The uC will only turn on the code
plug when data is to be written or read; this reduces
the option's standby current drain. Data is written and
read from U903 serially; data is received by the code
plug on pin 2 and is clocked in by pin 5. Data is fed to
the uC on pins 3 and 6.

If the radio PTT switch is pressed, the uC reads
the keypad to see if it is being pressed. If a key is
being pressed, the uC interprets the number and
sends the data to a buffer. The uC then configures
U902 to the encode mode and sends this data to pins
DO through D3. The tone generator then outputs the
corresponding tone pair on pin 12. The uC will then
configure the radio's transmit auxiliary and alert tone
path (via shorthorn data bus), and the DTMF tone will
be transmitted. Meanwhile, the uC continues to read
the keypad and when it senses that the key has been
released, the tone is turned off and the alert and
transmit aux paths are turned off.

The uC receives its reference frequency from
crystal Y901. Components L901, Q902 and
associated circuitry are used to shift the crystal
frequency slightly if the radio is programmed for a self
quieting channel.

2

R918 0660076A73 10k;1/10W
R919 0660076B01 100k
R920 0660076M0O1 0
R921 0660076A73 10k;1/10W
R922 0660076M01 0
R923 0660076A59 2.7k;1/10W
R924 0660076A61 3.3k;0.1W
R925 0660076B25 1Meg;1/10W
SWITCH:
sg0r 0 [ ----- Keypad
8902 @ [ ----- Program
CIRCUIT MODULE: See Note |
u9o1 0105956Q34 Microcomputer, Programmed
uvCs 05D02
ugo2 5105469E89 Transceiver, DTMF
U903 0105957N84 Code Plug, CC 26P64
U904 5105469E52 Device, Hall Effect
U905 5160880B01 Regulator, CMOS SOT-89
DIODE: See Note |
VR901 4880140L09 Zener, 6.2V
CRYSTAL: See Note Ii
Y901 4805664G33 3.6864MHz
Y902 4805719G04 3.579MHz Resonator
NOTES:

I. For optimum performance, order replacement diodes transistors, and circuit
modules by Motorola part number only.

Il. When ordering crystal units, specify carrier frequency, crystal frequency,
and crystal type number, and Motorola part number.
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@ MOTOROLA INC.

1. DESCRIPTION

Remote Speaker Microphones NMNB145A,
NMNB155A, and NMNB156A, all include a
speaker, a microphone, a push-to-talk (PTT) switch,
and associated circuitry. Each of the speaker
microphones also includes a cable and connector
assembly, terminated with a special plug, for
attaching to the universal connector on the
portable radio. The NMNB145A and NMNB156A
Speaker microphones use a belt clip for attaching
the unit to a user. The NMNB155A Speaker
Microphone uses a Velcro® patch for attaching the
unit to a user, and requires a corresponding Velcro
Patch kit NLN8410A, which is available separately.

Also, the NMNB145A Speaker Microphone
includes a 2.5mm earphone jack, which is
attached to and located on the special plug.

When the remote speaker microphone is
attached to the radio, the speaker in the radio is
disabled, and receiver audio is connected to the
accessory speaker. Similarly, the accessory
microphone is connected to the transmitter, and
the accessory PTT switch can now control the PTT
function in the radio. The radio microphone and
PTT switch are still operational, but you can listen
to the radio only through the accessory speaker.

When a secondary receiver audio accessory is
plugged into the earphone jack (NMNG6145A),
audio to the remote speaker microphone is
disconnected and rerouted to the secondary audio
accessory.

NOTE

Observe safety information in the radio operating
instructions.

2. OPERATION

a. Attach the microphone's accessory connector to
the universal connector on top of the radio.

b.Firmly tighten the captive screw of the
accessory connector into the threaded hole
(middle of universal connector). The maximum
recommended torque is 4 in. Ibs.

© 1980 by Moatorola Inc., Portable Products Division
8000 W. Sunrise Bivd., Ft. Lauderdale, FL 33322-9934
Printed in U.S.A. 4/90. Al Rights Reserved.

REMOTE SPEAKER

MICROPHONES

MODELS NMNG6145A
NMNGB6155A
NMNG6156A

MAEPF-17335-0

Figure 1.

c. While listening to the accessory speaker, turn
the radio on and operate it as explained in the
operating instructions supplied with the radio.

d. The microphone will perform best if it is worn as
shown in Figure 1.

3.HANDLING PRECAUTIONS

To avoid damage to circuits, observe the
following handling, shipping., and servicing
precautions.

a. Prior to and while servicing a remote speaker
microphone, particularly after moving within the
service area, momentarily place both hands on a
bare metal, earth-grounded surface. This will
discharge any static charge which may have
accumulated on the person doing the service.

CAUTION

Wearing a conductive wrist strap [Motorola No.
RSX-4015A) will minimize static buildup during
servicing.

@ , and Matorola are trademarks of Motorola Inc. “II.’I |"|l ‘Iml“ll
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WARNING

When wearing a conductive wrist strap, be careful
near high voltage sources. The good ground provided
by the wrist strap will also increase the danger of
lethal shock from accidentally touching high voltage
sources.

b.Whenever possible, avoid touching any
electrically conductive part of the unit with your
hands.

¢. When servicing a unit, avoid carpeted areas, dry
environments, and certain types of clothing (silk,
nylon, etc.) because they contribute to static
buildup.

d. Al electrically powered test equipment should be
grounded. Apply the ground lead from the test
equipment to the unit before connecting the test
probe. Similarly, disconnect the test probe prior to
removing the ground lead.

e. If the microphone cartridge is removed from the
unit, place it on a conductive surface, such as a
sheet of aluminum foil which is connected to
ground through 100k ohms of resistance.

WARNING

If the aluminum foil is connected directly to ground, be
cautious of possible electrical shock from contacting
the foil at the same time as other electrical circuits.

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

g. Prior to replacing circuit components or
touching the microphone cartridge, be sure to
discharge any static buildup. Since voltage
differences can exist across the human body, it is
recommended that only one hand be used if it is
necessary to touch the microphone cartridge and
associated wiring.

h. Replacement microphone cartridges should be
kept in conductive packaging until they are placed
in the unit.

4. MAINTENANCE

Refer to the schematic diagram, the exploded
view, and the parts lists. Every part in the
microphone is identified and illustrated for
assistance in removal and replacement.

If necessary, the external surfaces of the remote
speaker microphone may be cleaned with a 0.5%
solution of mild dishwashing detergent in water
(one teaspoon of detergent in a gallon of water).

5. OPTION

An optional thumbscrew is available that
replaces the captive screw, exploded view item 7.
The Motorola part number for the replacement
thumbscrew is:

e 0305202702
e 0305202703

(NMNB145A)
(NMNB155A and NMNB156A)




Electrical Parts List

TPLF-3732-A

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

C1
c2

C3
Cs
J1

L1, 2
L3 thru 7

LS1
MK1

R1

R2

S1
VR1

2160521D37

2160520823
2160520C13
2160521A29

0802126J02

2462575A04

5005910P03
0105953N48

0660076MO1

3905834K04
4880140L14

CAPACITOR: Fixed:
pF15%

unless otherwise stated
0.1uF

Not field repairabie,
order Microphone
Assembly (MK1)

82

330

.022uF

JACK, Earphone;
2.5mm mono
[NMNGB145A only)

COIL, RF:

unless otherwise stated
Choke, 1pH

Not field repairable,
order Cable and
Connector Assembly
(Exp. View Item 6)

SPEAKER: 1 3/4", 28Q
ASSEMBLY,
MICROPHONE:Electret,
includes capacitor C2
RESISTOR, Fixed:

Not field repairable
(NMNB145A only},
order Cable and

Connector Assembly,
Exp. View item no. B.

DQ [NMNB155A and
NMNGB155A and
NMNGB156A only)

SWITCH: Dome, PTT
DIODE, Zener: 8.1V

NOTE:

|. For optimum performance, order replacement diodes and circuit
modules by Motorola part number only.

LSt
b

MK1

NMNGEI55A AND NMNGI56A
WHT 2 EXT. SPKR.
ct
[oi
YEL 8 SPKR.COMMON
L Re
u
i RED 1 EXT. MIC
*
€2 ARC3 < C4 avm = C5
T 82 T330 3 A 7 EXT. SPKR. SELECT
GRN
NN
2 5 GND
1oH
o -{ BLK
7T lo—2E 4 EXT. PTT
ACCESSORY
CONNECTOR
NMN6145A 1

WHT |

J1
2 EARPHONE JACK

L1
NN RED

B8 SPKR.CDMMON

MK

A7l

FPC3 T~Ca 69 VR1 ~C5
82 330 .022

1 EXT. MIC

7 EXT. SPKR. SELECT

*

REFER TO ELECT:‘?ICAL PARTS LIST

- GRN
L2

1uH
S1

PTT O—BLK

TO UNIVERSAL
CONNECTOR
ON RADIO

TO UNIVERSAL
CONNECTOR
ON RADIO

63881107C28-0

FOR INFORNATIO ACCESSORY
CONNECTOR
e7 8
[ 1
. ey 2 3
J1VIEWED
AR R ONNECTOR FROM PIN SIDE




SURFACE "A"

IF SURFACE "A" HAS A RAISED RIDGE
ALONG ITS BACK EDGE, AND RAISED
NODULES NEAR THE SCREW HOLE,
REPLACEMENT SEAL IS ITEM 8B.
OTHERWISE, REPLACEMENT SEAL 1S
ITEM BA.

Exploded View Parts List TPLF-3733-A
ITEM | MOTOROLA
NO. PART NO. DESCRIPTION
1 0102701J97 | ASSEMBLY, Front Housing; includes
items 1 thru 5
2 3305259G01| NAMEPLATE, Motorola
3 0102701J96 | LEVER, PTT
4 3505152J01 | GRILLE CLOTH
5 1105461R01| ADHESIVE
6 ASSEMBLY, Cable and Connector;
includes items 6, 7, and 8
0102701J87 | (NMNB145A)
or 0102701J45 | (NMNB155A and NMNB156A)
7 SCREW, Captive (See text, paragraph 5)
03D5425R02| (NMNB145A)
or 0305425R03 | [NMNG155A and NMNG156A)
8A 3205378701 | SEAL
8B or 3205884701 | SEAL
9 D105953N46| ASSEMBLY, PC Board; includes electrical
components
10 See Note SWITCH, Snap Dome Contact (S1)
11 3205231Q01| SEAL, Dome
12 1405219Q01| BOOT, Microphone
13 See Note ASSEMBLY, Microphone (MK1);
includes items 11 and 12
14 See Note SPEAKER (LS1)
15 7505283G302| PAD, Speaker

CEPF-19342-A

186

17
18

18
20
21
22

23

24

25
26
27
28

3205680R01

6405689R01
0300139982

1505172001
0484345A06
D305137Q02

5405258609
or 5405258GQ10
or 5405258611

0105958N54
or 7505385P01
0300139982
or 0300139839
4382377871
0805518002

0482650006
0382210e01

GASKET

PLATE, Housing Mounting
SCREW, Phillips Hd.; 2-56 x 5/32"
(3 req'd)

HOUSING, Back

WASHER, Seal (3 req'd)
SCREW, Phillips Hd. (3 req'd)
LABEL, Kit Number
(NMNB145A)

(NMNGBG 156A)

(NMNGB155A)

ASSEMBLY, Attachment

BELT CLIP (NMNB145A and
NMNGB156A); shown on Exp. View
VELCRO (NMNEB155A)

SCREW, Phillips Hd.; 4 reqd
2-56 x 5/32" (NMNG145A and
NMNGB156A)

2-56 x 3/16" (NMNG155A)
SPACER

SNAP SOCKET

WASHER

SCREW

NOTE: Refer to Electrical Parts List for part number and description.
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DESCRIPTION

The following adapters provide a convenient
method of connecting remote accessories to many
Motorola series Handie-Talkie®* portable radios.
Each adapter has a connector or connector jack
for connecting to the remote accessory, and spring
loaded pins, which make positive contact with
corresponding mating pins of the universal
connector on the radio.

Attaching any of the three adapters to the
radio does not disable or alter the radio's operation
in any way. But, when the adapter is attached to
the radio and terminated at the other end with a
remote accessory, the radio's corresponding
function of that remote accessory is disabled. For
example, if the NTNS368A RF Adapter is attached
to the radio and connected to a remote antenna,
the radio's antenna becomes nonfunctional.

¢ The NTN4812A Adapter provides an earphone
jack that connects the radio to audio accessories
using a 3.5mm phone plug. A 3.5mm to 2.5mm
jack [part number 5880378B84) can be used with
this adapter to connect the radio to audio
accessories using a 2.5mm phone plug.

e The NTNS368A Adapter provides an rf port
that connects the radio to a remote antenna. This
adapter requires an NKNG6408A Cable Kit.

DO NOT plug an audio accessory into the
NTNS36BA RF Adapter and transmit.

The NTN4812A Earphone Adapter and the
NTNS5368A RF Adapter look alike. The NTNS5368A
RF Adapter is marked with an antenna symbol on
the top surface of the housing near the antenna
jack. Be careful not to mistake one adapter for
the other.

e The NTNS50O75B Adapter provides a six-pin jack
to connect the radio to two-piece and three-piece
audio accessories.

e The NTNS5598A Adapter provides a six-pin jack
(like the NTNBSO75B]) to connect the radio to two-
piece and three-piece audio accessories. This
adapter applies to radios with B+ at the universal

® , Motorola, and Handie-Talkie are trademarks of Motorola Inc.

© 19889 by Motorola Inc., Portable Products Division,
8000 W. Sunrise Bivd., Ft. Lauderdale, FL 33322-9934.
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ADAPTERS

NTN4812A
NTN5075B
NTN5368A
NTN5598A

connector pin 3. When connected to the radio,
the adapter routes battery voltage (B+) to the six-
pin jack at pin 2.

The NTNSO75B and NTN5598A Adapters are
similar and look alike. Both units have a six-pin
jack, but differ at the universal connector end. The
NTNS50O75B Adapter has five pins and the
NTNS5588A Adapter has six pins.

NTN4812A EARPHONE JACK ADAPTER

UNIV CONN 8200 JACK

XSPK @ Ny
xsek seL (7). > A [}]
GND @ o—
NTN5368A RF ADAPTER
UNIV CONN JACK
RF OUT @ A ———

e
_

GND
XANT SEL @———,

NTN5075B UNIVERSAL CONNECTOR ADAPTER

+1|0rUF 6-PIN JACK

B M e o
L ®

2%k Q _L‘*‘w .

u
GND @ Y'Y YN, T @
XSPKR SEL @ SYY N @
XPTT @ A . @
XSPKR @ SYY Y J\;\Z/‘ @

NTN5598A UNIVERSAL ADAPTER WITH B+

UNIV CONN 0.47F 6-PIN JACK
xmic (1) Y jE- O)
B+ @ YN @
GND @ IYY Y @
xsPrRSEL (7) AN )
XPTT @ YN @
XSPKR @ YN \/\OI\S} @

AEPF-19344-O

Instruction Manual
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1. DESCRIPTION

Public Safety Microphones (PSM's) NTNS050A,
NTNS483A, NTN5881A, and ZLNB416A include a
microphone, a push-totalk (PTT) switch, a high/low
volume switch, and associated circuitry. Each of the
public safety microphones also includes a cable and
connector assembly, terminated with a special plug,
for attaching to the universal connector on the
portable radio. The NTNSO50A PSM uses a
Velcro® patch for attaching the unit to a user, and
requires a corresponding Velcro® Patch Kit
NLN8410A, which is available separately. The
NTNS5483A PSM uses a belt clip for attaching the
unit to a user. The NTN5881A and ZLNB416A
PMSs have a lower profile accessory connector,
which allows for easier access to the volume and
frequency knobs. The NTNS5881A and ZLNB6416A
PSMs also include an earphone jack in the
accessory connector. In order for the PSM to
operate properly, a removable antenna, designed
for the desired frequency band, must be ordered
separately and installed on the PSM.

When the PSM's accessory connector is
connected to the radio's universal connector, the
speaker and antenna in the radio are disabled, and
the speaker and antenna in the PSM are enabled.
The radio’'s PTT switch and internal microphone still
operate normally. If the PSM's PTT switch is used
to activate the radio's transmitter, the PSM's
microphone must also be used; if the radio's PTT
switch is used, the radio's microphone must be
used as well. In either case, the radio can be
listened to only through the remote speaker.

A high/low volume switch, S2, allows the user
to monitor the audio at a low volume level, then to
immediately switch to a high volume level without
resetting the volume control on the radio. This
feature is especially useful when the radio is worn
on the belt and the speaker microphone is on the
lapel or shoulder, as shown in Figure 1.

NOTE
Observe safety information in the radio operating
instructions.
2. OPERATION

a. Attach the microphone's accessory connector
to the universal connector on top of the radio.

b. Firmly tighten the captive screw of the
accessory connector into the threaded hole
(middle of universal connector). The maximum

PUBLIC SAFETY MICROPHONES

MODELS NTN5050A, NTNS5493A,
NTNS5881A, & ZLN6416A
(for UHF Models Only)

MAEPF-17414-0

Figure 1.

recommended torque is 4 in. Ibs. (A knurled
thrumbscrew is provided as an alternate
replacement to the standard slotted screw.)

c. Turn the radio on and operate it as explained in
the operating instructions supplied with the radio.
Listen to the radio through the PSM's speaker.

d. Set the "high-low" switch on the speaker
microphone to the "low" position to monitor
audio at a low volume; for a high volume level,
set the switch to the "high" position.

e. The microphone will perform best if it is worn
with the antenna above the shoulder as shown
in Figure 1.

f. A radio antenna bushing boot (Motorola part

number 3205782P01) is provided to cover the
radio antenna bushing.

3. HANDLING PRECAUTIONS

To avoid damage to circuits, observe the following
handling, shipping, and servicing precautions:

a. Prior to and while servicing a public safety
speaker microphone, particularly after moving
within the service area, momentarily place both
hands on a bare metal, earth-grounded
surface. This will discharge any static charge
which your body may have accumulated.

Wearing a conductive wrist strap (Matorola No.
RSX-4015A) will minimize static buildup during
servicing.

Instruction Manual

@ , and Motorola are trademarks of Motorola

© 1890 by Motorola Inc., Portable Products Division
8000 W. Sunrise Bivd., Ft. Lauderdale, FL 33322-9934
Printed in U.S.A. 4/90 All Rights Reserved

68P81108C06-D

Mo




q,

When wearing a conductive wrist strap, be
careful near high-voltage sources. The good
ground provided by the wrist strap will also
increase the danger of lethal shock from
accidentally touching high-voltage sources.

Whenever possible, avoid touching any electrically
conductive part of the unit with your hands.

Because they contribute to static buildup, avoid
carpeted areas, dry environments, and certain
types of clothing (silk, nylon, etc.) when
servicing a unit.

All electrically-powered test equipment should
be grounded. Connect the ground lead from
the test equipment to the unit before
connecting the test probe. Similarly, disconnect
the test probe prior to removing the ground lead.

If the microphone cartridge is removed from
the unit, place it on a conductive surface, such
as a sheet of aluminum foil, which is connected
to ground through 100k chms of resistance.

If the aluminum foil is connected directly to
ground, be cautious of possible electrical shock
from contacting the foil and other electrical
circuits at the same time.

When soldering, be sure the soldering iron is
grounded.

Prior to replacing circuit components or
touching the microphone cartridge, be sure to
discharge any static buildup. Since voltage
differences can exist across the human bady, it
is recommended that only one hand be used if
it is necessary to touch the microphone
cartridge and associated wiring.

Replacement microphone cartridges should be
kept in conductive packaging until they are
placed in the unit.

MAINTENANCE

Refer to the schematic diagram, the exploded

view, and the parts lists. Every part in the speaker
microphone is identified and illustrated for
assistance in removal and replacement.

If disassembly of the public safety microphone

is required, do not reassemble it without doing the
following (numbers in parentheses refer to item
numbers in the exploded view):

Remove the O-ring (22) from the cover
assembly (16).

Inspect the seal areas around the housing (1)
and the cover (16) for foreign material which
might prevent the O-ring from sealing properly.

Inspect O-ring (22) and both cover screw O-
rings (18). If any of these are split, cracked, or
damaged in any way, discard and replace them.

If the main printed circuit board {(14) is
removed, remove the speaker spacer (27) and
inspect the membrane of the seal pad (28) for
tears or holes. If the membrane is damaged,
remove it, being careful to remove all old
adhesive, and replace it with a new seal pad.

NOTE
When replacing the seal pad (28), it is critical
that the small seal pad opening be aligned with
the microphone port in the housing.

Tighten all hardware loosened or removed
during disassembly per the values listed in the
Torque Specifications table. Use the
recommended torque driver {Sturtevant PM-5
Rototorg Tool or equivalent).

TORQUE SPECIFICATIONS

TORGUE | TORQUE TORQUE
APPLICATION (IN.LBS.) | [N-m} BIT NO.
Cover Screws 6 .68 6680321878
PC Board Screws 4 .45 6680321878
Velcro Pad Screws 4 45 6680321878
Toggle Switch Boot 3 .34 6680370899
RF Connector Nut 20 2.27 6680371B01
Accessory Connector
Captive Screw 4 45 | -

If necessary, the external surfaces of the

speaker microphone may be cleaned with a 0.5%
solution of mild dishwashing detergent in water
(one teaspoon of detergent in a gallon of water.




ELECTRICAL PARTS LIST TPLF-3552-B

REFERENCE MOTOROLA NONREFERENCED ITEMS
SYMBOL PART NO. DESCRIPTION
NAE6131A ANTENNA, Helical (400-440MHz)
CAPACITOR: Fixed: pF +5%; (See Note 1)
uniess otherwise stated or NAE6132A ANTENNA, Hetical (440-470MHz)
c1 2160521D37 | 0.1pF (See Note 1)
c2 2184008H08 .022puF or NAE6133A ANTENNA, Helicai (470-512MHz)
. c3 2160520B23 | 82 (See Note Iy
C4 2160520C13 330 0905261B01 CONNECTOR, RF
J1 0905101502 JACK, Earphone NOTES:
(NTNS881A and ZLN6416A) I For optimum performance, order replacement diodes by Motorola
“ . ) part number only.
COIL, RF: uniess otherwise stated Il The antenna is not part of the Public Safety Microphone Kit: it must
L1,2 2462575A04 | Choke, 1uH be ordered separatel.
L3 thru 7 2405452C08 Choke, 0.275uH
SPEAKER:
LS1 5005910P03 1-3/4"
MICROPHONE:
MK1 5005227402 Electret
RESISTOR, Fixed:
R1, 2 0611024A34 240Q1+5%; 1/4W
2 Not Field Replaceable, order
NTN5881A or ZLN6416A as applicable
SWITCH:
N S1 3905834K05 Dome, PTT
S2 4005680K04 Toggle
VR1 4880140L14 DIODE, Zener: 9.1V

o N N
2
* NTN5881A AND
R3 3 ZLNB416A ONLY
RED v 2 EXT. SPKR.
0.275uH
’ BLU
W > 8 SPKR. COMMON
0.275uH
L3
0.275uH
RED
Wf 2 EXT. SPKR. TO UNIVERSAL
CONNECTOR
La ON RADIO
0.275uH
BLU 8 SPKR. COMMON
o 1 EXT. MIC
0.275uH
7 EXT. SPKR. SELECT
5GND
’ 4 EXT. PTT
Q 10 RM. ANTENNA
12 RF GND.
13 SENSE J
ACCESSORY
5 12 CONNECTOR
¢ O 0 .10
ACCESSORY CONNECTOR 63MA81108C07-B
BOTTOM VIEW




SURFACE "A"

IF SURFACE "A" HAS A
RAISED RIDGE ALONG ITS
BACK EDGE, AND RAISED
NODULES NEAR THE SCREW HOLE,
REPLACEMENT SEAL IS ITEM 88B.
OTHERWISE, REPLACEMENT SEAL IS
ITEM 8A.

CEPF-18076-8

Exploded View Parts List TPLF-3553-D
ITEM MOTOROLA
NO. PART NO. DESCRIPTION
1 0105954P63 ASSEMBLY, Housing, Cable, and Accessory
Connector. Includes items 28, 29, 31, and 32.
2 3205082E69 GASKET, O-Ring
3 0405465C02 WASHER, Plastic
4 0205791P01 NUT, Toggle Seal
5 0205326S01 NUT, Antenna
6 3205325S01 SEAL, Washer
7 See Note ANTENNA (must be ordered separately)
8 0205541C01 NUT, Special
9 See Note CONNECTOR, RF
10 0405327501 WASHER, Bearing
11 7582154D33 PAD, Speaker
12 1405490Q01 BOOT, Microphone
13 See Note MICROPHONE (MK1)
14 See Note PRINTED CIRCUIT BOARD, Main
15 0300139047 SCREW, Cutting
16 0105955P12 ASSEMBLY, Cover
17 5405152801 LABEL, Kit Number (NTN5050A)
or 5405152817 LABEL, Kit Number (NTN5881A)
or 5405152802 LABEL, Kit Number (ZLN6416A)
18 3205082E03 GASKET, O-Ring (2 req'd.)
19 0382210E19 SCREW, Cover-Captive; #4-40 (2 req'd.)
20 0300139939 SCREW, Pad Retainer (4 req'd.)
21 7505385P01 PAD, Hook (NTN5050A)
or 0105957Q44 ASSEMBLY, Belt Clip (NTN5493A)
22 3205082E63 GASKET, O-Ring
23 See Note DOME, PTT (S1)
24 3205264106 SEAL, PTT
25 See Note PRINTED CIRCUIT BOARD, PTT
26 See Note SPEAKER (LS1)

27
28
29
30
31
32A
328
33
34
35
36
37
38A
38B
39
40
41
42
43

44

45
46
47
48
49
50
51
52
53
54
55
56

4305407R01
3205190R01
7505136L03
See Note

4505211R01
0305425R02
0305202702
3305269R01
See Note

0405465C01
1405424D04
0405910D01
3205378T01
3205884T01
4382377B71
0905518D02
0482650D06
0382210E01

3202475401
1502469401
3202472J01
See Note

3902474J01
8402467J01
3205557501
0205163Q01
0405179502
0302473J01
4302471J01

SPACER, Speaker

PAD, Seal

PAD, Silicon Sponge (2 req'd.)
SWITCH, Toggle (S2)

LEVER, PTT

SCREW, Captive
THUMBSCREW

LABEL, Nameplate

PRINTED CIRCUIT, Flexible
WASHER, Plastic {2 req'd.)
INSULATOR (2 req'd.)
WASHER, Insulator

SEAL

SEAL

SPACER

SNAP SOCKET

WASHER

SCREW, Captive; # 4-40
STRAIN RELIEF; Not field replaceable, order
NTN5881A

HOUSING, Top; Not field replaceable, order
NTN5881A

CLIP; Not field replaceable, order NTN5881A
SEAL, Housing

HOUSING, Bottom

SEAL

JACK, Earphone

CONTACT

PC FLEX

SEAL, Earphone Jack

NUT, Spanner

WASHER, Seal

SCREW, Mounting
ADAPTER, Antenna

NOTE: Refer to Electrical Parts List for part number and description.
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1. INTRODUCTION

The MT1000 Signalling Option provides the
radio user with the capability to operate in several
digital and tone signalling modes: MDCB00,
MDC1200, Singletone, and Dual-Tone Multi
Frequency (DTMF]. The system's operational
features include Unit ID, Emergency, Data Operated
Squelch (DOS) and DTMF telephone interconnect,
or Singletone and DTMF. Four different signalling
option front cover kits are available for the
MT1000 radio, as follows:

* NTNS456A Unit ID Only {no emergency
button or keypad)

* NTNS5457B Unit ID and Emergency
(emergency button, no keypad)

* NTN5458B Unit ID and DTMF, or
Singletone and DTMF
(no emergency button, keypad)

* NTNS5458B Unit ID and Emergency and
DTMF (emergency button and keypad)

Each of the four signalling option front covers
has a unique configuration. Refer to the exploded
view details for your particular application.

NOTE
Data Operated Squelch (DOS) is a standard per
radio feature for all configurations, but may be
disabled by using the Radio Service Software.

2. OPERATION
a. Unit I.D.

When on a channel enabled with this feature,
the radio transmits an identification code (Unit I.D.)
to the base station, indicating which portable is in
operation. This code will be sent whenever the PTT
switch is depressed. A sidetone will be heard as
the unit |.D. code is being transmitted; when the
tone ends, start your voice message in the
standard manner.

NOTE
You cannot transmit a voice message while the
I.D. code is being sent.

® . Motorola, Handie-Talie, MT1000, and Touch-Code are trademarks of Motorola Inc.
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Signalling Option
for MT1000°
HandieTalkie® Portable Radios

b. Unit I.D. with Emergency

This option includes both Unit I.D. and
Emergency operation. The unit I.D. code is
transmitted each time the PTT switch is
depressed.

The emergency button is located on top of the
protruding portion of the front cover (near the
antenna). Depressing this button causes the radio
to repeatedly transmit an alarm code which
includes the Unit I.D. code. Pressing the PTT
switch during the emergency sequence cancels the
emergency function and the radio reverts to
standard operation.

Radios with the emergency option can be
programmed for /ive microphone operation. Live
microphone simply means that the radio will
transmit for a specific period of time with the
microphone enabled. This transmission occurs
after the completion of the emergency sequence.

c. Singletone

Instead of Unit ID and DTMF, Singletone and
DTMF can be programmed into radios using the
optional NTN5458B Front Cover Kit. The
singletone mode of operation is entered by
pressing and holding the singletone button (button
just above the PTT). While holding the singletone
button depressed, pressing one of the keys on the
keypad (O - 9) causes the radio to go into the
transmit mode and send a pre-programmed tone
(singletone) corresponding to the key pressed. The
singletone lasts either as long as the keypad key is
depressed, or for a time period which has been
preset into the radio’'s memory.

Radios with the singletone option are shipped
from the factory with a default tone programmed
into each of ten locations corresponding to keypad
keys O through 8. Other frequencies (1KHz -
2992Hz] can be field programmed into these
locations for specific customer requirements.

The NTN5458B Optional Front Cover Kit
cannot be programmed for Unit ID and singletone
at the same time.
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3. GENERAL CIRCUIT DESCRIPTION
a. Unit I.D.

Upon keyup (optionally dekey), the signalling
microcomputer UB01 is notified by the controller
via the serial bus that the PTT switch has been
depressed. The microcomputer then takes control
of the transmitter maintaining the radio in the
transmit mode. The microcomputer sets up a time-
outtimer (TOT) which is used to track the amount
of pretime that has been selected. During the
pretime, the microcomputer utilizes the serial data
bus to select the auxiliary transmit audio path, and
to turn off the microphone. A 1640Hz sidetone is
also initiated at the beginning of pretime to notify
the radio user that no voice may be transmitted at
that time. The hardware filters are then switched
from the decode mode to the encode mode by the
microcomputer and G604. Upon completion of
pretime, the signalling data is retrieved from the
codeplug and encoded in the format which is
proper for the selected digital signalling scheme.
The data is then baseband modulated on an audio
sub-carrier for transmission aver the channel.

Upon completion of the transmission of the
Unit I1.D. data packet, the transmitter control is
relinquished to the control of the PTT switch, the
1640Hz sidetone is turned off, and the microphone
path is re-enabled.

b. Emergency

The microcomputer's IRQ line (UBO1, pin 32),
is used to monitor the emergency switch located at
the top of the radio. Upaon actuation of the
emergency switch, the IRQ line of UB01 is pulled
low. The microcomputer’'s operation is immediately
interrupted and begins the debounce procedure of
the switch via PBO (UB01, pin 2). When a valid
switch closure has been detected, the
microcomputer disables the emergency switch by
making PBO (UB0O1, pin 2) an active low, and
begins the emergency transmission sequence.The
microcomputer will automatically keyup and dekey
the radio via the serial bus for a programmable
number of emergency transmissions and the live
mic time period. It will make the transmissions
without further action by the radio user. When the
emergency sequence has been completed, the
microcomputer re-enables the emergency switch by
returning PBO UB01 (pin 2) to a high impedance
state. Emergency may be cancelled by pressing the
PTT switch. Live mic cannot be cancelled.

c. Data Operated Squelch (DOS)

During the receive mode, the microcomputer
monitors the output of the rf demodulator via the
decode data filters/hard limiter, and PD7 /TCAR,
(UBO1, pins 26 and 27 respectively), for the
presence of a baseband modulated subcarrier of
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the same type as the digital data scheme which is
selected in the codeplug. The microcomputer
monitors the channel using software implemented
phase-locked loops and lock detectors. Once lock
has been detected, the microcomputer squelches
the radio via the serial bus for the duration of the
data packet. This minimizes the irritating sound of
the data heard by the radio user by reducing it to a
period of approximately 35mS (strong signal
conditions]).

d. Singletone

The microcomputer can be programmed to
generate timed or continuous singletones in the
1KHz - 3KHz frequency range. This programming is
accomplished by using the radio service software to
disable the digital signalling, and enable singletone.
The microcomputer uses a software algorithm and
the digital to analog converter (U601 pins 12 - 18,
RB0OS - R615, and R618 - R624) to generate the
tones.

e. Dual-Tone Multiple Frequency (DTMF) Circuits

When the radio PTT switch has been
depressed, the microcomputer scans the keypad
for entries. When a valid switch closure has been
detected, the microcomputer generates samples of
the corresponding DTMF waveform at a rate of one
per each 87.65uS which are submitted to a digital
to analog converter (D/A). The output of the D/A
is submitted to the digital signalling buffer /filter.
The software generates the tones at levels which
compensate for the data filter to provide properly
pre-emphasized tones. This signal is rf modulated
through the TXAUX path of the audio filter IC
(U405) and a 1640Hz TX sidetone is emitted. The
signal may optionally be transmitted flat (un-
preemphasized) which is a programmable option.
The microcomputer uses a separate table of values
to allow for a flat response when this option is
selected.

4. DETAILED CIRCUIT DESCRIPTION
a. Buffer/Filter Limiter

The baseband filters, buffer and hard limiter
shape the signal out of the rf demodulator such
that it may be processed by the microcomputer
while monitoring the channel during the receive
mode for data. During the transmit mode, the
buffer and filters are used to shape the outgoing
waveform such that energy in the PL band is
acceptably low and the distortion is kept to a
minimum for the digital signals.

During the receive mode, the buffer minimizes
loading effects on the rf demodulator; the filters rid
the signal of PL and high frequency noise which
would decrease DOS sensitivity; the limiter converts
the sinusoidal audio signal into a square wave which




is processed by the microcomputer. The output of
the demodulator is capacitively coupled to the buffer
via C612. The buffer is configured to receive with
Q604 in cutoff. The signal is amplified by UB04 with
the gain being set by R645 and RB646 to
approximately 2. The output of the buffer is
submitted to the bandpass filters (825 to 2275Hz),
and converted to a square wave by the limiter circuit
(the hardlimiter incorporates some hysterisis for
noise rejection). The output of the hardlimiter is
connected to pin PD7 (UB01, pin 26) where it is
processed by the microcomputer.

In the transmit mode, the buffer is
reconfigured during pretime and data transmission
by switching on G@604. The baseband modulated
output of the D/A analog converter (U601 pins 12-
18) is then divided by the resistor combination of
R643 and R644 and then amplified by the buffer
with a gain of about 3 (non-inverted amplifier). The
baseband modulated data is then filtered and
submitted to the Auxilliary Transmit path through
the dc blocking capacitor C606 to be rf modulated
via the audio IC (U405) and VCO modulation port.

b. Oscillator System

There are two frequency modes available:
a) unshifted, and b) shifted. The unshifted mode
frequency is about 3.6864MHz; this is the normal
oscillating frequency; however, if there is a need to
change the frequency mode for spur reasons, the
microcomputer may be shifted to about
3.6855MHz. The frequency is shifted via the TCMP
(UBO1, pin25) line which drives Q601 on or off.
When the TCMP (UB01, pin25) line is high, Q601
is switched on. This shorts LB01 out and places
the oscillator in an unshifted mode. When the
TCMP (UB0O1, pin 25) is low, @601 is off and LBO1
causes the oscillator to shift frequency.

c. Power Supply

The +8V regulated line from the radio controller
flex circuit is used as the primary supply for the
circuit. The +8V line directly supplies U604 and the
CMOS+5V regulator. The +5V regulator is used
with a series pass PNP transistor (@603), and a
bias resistor R608 to supply UB01,UB02 and
UB04. The series pass element is required to
source the transient current required when
powering up the EEPROM (UB02). Capacitor C608
is used for stability and filtering noise which may be
introduced on the +5V supply line. A +2.5V circuit
reference source is generated using the
RB01/RB02 voltage divider and operational
amplifier as a buffer. This supplies a circuit
reference for the data filters and hard limiter
circuit.

d. EEPROM

The EEPROM (UB02) is used to store data
which configures the signalling option to operate
with the proper parameters required for a given
system. Data includes the deviation, digital
signalling mode select, Unit ID enable, Emergency
enable, and DOS enable. It also includes a variety of
options and the electrical parameters for the DOS
detectors.

The EEPROM is read and written to via the
microcomputer. The EEPROM is powered up when
pin PB3 (UBO1, pin 5) is pulled low, and Q602
turns on making power available to UB02. Chip
Select is provided by pin PB6 (UB01, pin 8), and
the data clock is provided by PB4 (UB0O1,pin 6).
Data is clocked in to the code plug via PB5
(UB0O1,pin 7], and data is clocked out of the code
plug via PB7(UB01,pin 9).

e. Keypad

The keypad is an array of switches which are
read and debounced by the microcomputer. The
keypad is monitored at port "A" of UBO1. PA1 to
PA4 (UBO1, pins 37 to 40) are normally in a low
state which pulls the rows of the keypad low. PAS
to PA7 (UB01, pins 34 to 36) are connected to
the columns of the keypad and are always inputs.
The columns are pulled high via resistors
RB05,R6086, and R607. When a keypad button is-
pressed, the column associated with the pressed
keypad switch is pulled low by contact with a low
state row. The microcomputer detects a low state
on one of the columns and selectively drives each
row high until the low state column changes to a
high state. The microcomputer then waits a
specified debounce time and examines the switch
to determine if it still closed. If the switch is still
closed, the microcomputer acts on the closure; if
the switch is open, the microcomputer returns to
scanning the entire keypad.

f. Digital to Analog (D/A) Converter

The D/A converter (R608 thru R615 and
R618 thru R624) is used to convert sequences of
data samples which have been stored in the
microcomputer. The D/A converter has 7-bit
resolution and consists of an R/2R resistor ladder
network. This type of network provides good
performance for component tolerance variations.

When a 7-bit data word representing the
voltage of the DTMF, singletone, or MDC waveform
is submitted to the D/A converter by the
microcomputer at port "C" (UBO1, pins 12 thru
18] the network of resistors sums the voltages at
the /0 pins yielding a voltage which corresponds to
the data word. A new data sample appears at port
"C" about every 97.65uS.




NTNS5456A Unit ID TPLF-3736-A
Electrical Parts List

REFERENCE MOTOROLA

SYMBOL PART NO. DESCRIPTION
CAPACITOR, Fixed: +5%; 50V CIRCUIT MODULE: See Note 1
unless stated U601 0105954R68 Microcomputer (MCU)
Ceo1 2113740A39 27 U602 0105957N84 EEPROM
C602 2113740A38 24 us03 5160880B01 +5V Regulator
C603 2113741A37 4700 U604 0105957N83 Quad Operational Amplifier -
Ce04 2113741A21 1000 usos [ e Not Used
C605 2113740A67 330 us06 0105954R04 | Quad Comparator
C606,C607 2160521G37 | 0.1uF+80-20%
Ce08 2362998C09 1.0uF+10% DIODE: See Note 1 .
C609 thru G611 | =---- Not Used VR601 | - Not Used
ce12 2160521A37 0.1uF+80-20% VR602 4880140L09 6.2V Zener
C613 thru C615| 2113740A71 470
C616 2113741A37 4700 CRYSTAL: See Note 2
Ce17 2362998C09 1.0uF+10% Y601 4805664G33 | 3.6864MHz
Ce18,C619 [ ----- Not Used
C620 2160521G37 | 0.1uF+80-20%
C621,C622 2113740A53 | 82 NOTES: , ‘
| For optimum performance, order replacement diodes, transistors, and
COIL: RF: uniess stated circuit modules by Motorola part number only.
L6e01 2460590A03 180uH , . . )
L602,L603 2462575A03 0.82uH Ferrite Choke Il. When ordering crystal units, specify carrier frequency, crystal frequency,

crystal type number, and Motorola part number.
TRANSISTOR: See Note 1

Q601 4805218N09 NPN
Q602,Q603 4805128M94 PNP
Q604 4805128M12 | NPN °

RESISTOR, Fixed: Q
+5%;1/8W unless stated

R601,R602 0660076B05 150k R
R603 0660076H49 10Meg+10%

R604 0660076A73 10k

R605 thru R607 | 0660076B05 150k

R608 0660076A25 100

R609 thru R615{ 0660076B05 150k

R616 0660076A73 10k

R617 0660076A89 47k

R618 0660076B05 150k

R619 thru R624 | 0660076A%4 75k

R625 0660076A73 10k

R626 thru R629 | ----- Not Used

R630 0660076A59 2.7k

R631 thru R633| 0660076A73 10k -
R634 0660076B01 100k

R635 thru R641 |  ----- Not Used

R642 0660076A73 10k

R643 0660076B06 160k N
R644 0660076A65 4.7k

R645 0660076B17 470k

R646 0660076B25 1Meg

R647 0660076B07 180k

R648 0660076B17 470k

R649,R650 0660076A90 51k

R651 0660076A73 10k

R652 0660076A65 4.7k

R653 0660076B09 220k

R654 0660076A65 4.7k
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Exploded View Parts List TPLF-3911-0

[TEM MOTOROLA
NO. PART NO. DESCRIPTION

1 NTN5456A COVER, Front
or NTN5457B COVER, Front
or NTN54588 COVER, Front

or NTN54598B COVER, Front
2 3305260Q01 NAMEPLATE(NTN5456A NTN5458B)
or 3302028J01 NAMEPLATE(NTN5457B,NTN5459B) -
3 | * KEYPAD, Single
4 | * KEYPAD, 3"X4"
L * BOARD, MDC
6 [ - * INSERT, Shield
7 3505152J01 FELT, Speaker h
8 7505564501 PAD, Microphone
9 | MICROPHONE (part of item 15)
10 1405299L01 BOOT, Microphone
1 See Note SPEAKER (LS601)
12 1105773R01 ADHESIVE
13 2602042J02 SHIELD, PC Board
14 7505501R02 PAD, Speaker
15 See Note ASSEMBLY, Microphone Flex (MK601)
includes items 9 thru11,15 and 16
16 2805433R02 PLUG, 10-Position
17 4205167501 RETAINER, Mic/Spkr.
18 0300139444 SCREW, 2-56" x 5/32"
19 4205166501 CLAMP, Speaker
20 3205141Q01 0-Ring, Front Cover
21 1405299Q01 INSULATOR, Speaker
22 3905178501 CONTACT, Front Speaker -
NOTE: Refer to Microphone Flex Assembly Parts list for part number and
description.
* These parts are not field replaceable

CEPF-20897-0

8 EXPLODED VIEW PARTS LIST AND DIAGRAM



@ MOTOROLA INC.

NTN5438A

12VDC CONTROL UNIT/VEHICULAR CHARGER

1. DESCRIPTION

The NTN5438A 12VDC Contro!l Unit/Vehicular
Charger performs two basic functions. It automatically
activates or deactivates the PAC-RT Vehicular
Repeater to and from its standby condition, and it
trickle charges the portable radio nickel-cadmium
battery while the portable radio is in the unit. The unit
may also be used as a stand alone charger in which
case, all the references to PAC*RT operation will not
be applicable.

Two switches control the unit: an on/off switch and
an enable/disable switch. The on/off switch applies dc
power to the PAC<RT repeater and to the charging
circuitry when the mobile radio is on. The
enable/disable switch duplicates the automatic
functions of the pocket switch, which switches the
repeater to and from its standby condition.

Two lamps indicate the condition of the repeater;
the green lamp indicates that power is applied to the
repeater and to the charging circuits of the charging
unit, and the blue lamp indicates that the portable radio
is properly seated in the pocket and its nickel-cadmium
battery is being charged.

The control unit/vehicular charger is housed in a
metal cabinet approximately 3 inches high by 7 1/4
inches wide by 5 inches deep (less mounting
hardware). The operating switches and indicators are
conveniently located on the front panel. Power and
control connections are made through a receptacle on
the rear panel to the PAC+RT vehicular charger/holder
cable. In the stand-alone charger mode of operation,
the power connection is made via a power cable
(NKN6428A).

2. INSTALLATION

Mounting hardware supplied includes a bracket for
mounting the unit below the vehicle dashboard. The
bracket enables the charger to be pivoted to a position
which offers the best security to the portable radio
during rough traveling conditions. Install the uhit as
described in the following steps:

@ , Motorola, and PAC+RT are trademarks of Motorola Inc.

© 1989 by Motorola Inc., Portable Products Division,
8000 W. Sunrise Bivd., Ft. Lauderdale, FL 33322-9934
Printed in U.S.A. 3/89, All Rights Reserved

With PAC-RT® Operation

a. Use the trunnion bracket as a template and
drill three 0.265-inch holes in a convenient
place on the underside of the dashboard.

b. Refer to the installation detail, and mount the
bracket to the dash using three 1/4-20 bolts,
lockwashers, and nuts provided.

¢. Mount the unit to the bracket using four 1/4-20
bolts and lockwashers, and two flat washers
as shown in the figure. The flat washers must
be placed between the lockwasher and the
bracket to ensure proper locking action of the
lockwasher. Do not tighten the four bolts yet.

d. Rotate the unit to a position that provides
about a 45-degree mounting angle. This angle
provides operational convenience for the
operator and physical security for the portable
radio under rough traveling conditions. Tighten
the four mounting bolts holding the charger to
the bracket.

e. Attach the PAC-RT cable to the unit. Refer to
the PAC-RT manual for more information. If
used as a stand alone charger, make the
power connection per installation instructions
supplied with the NKN6428A Cable Kit.

The NKN6428A Cable is the only
power cable compatible with vehicular

charger NTN5438A. Do not use
cable kits NKN6149, NKN6150, or
NKN6151.

3. OPERATION

When used with a mobile/PACRT system, turn
the mobile radio on.

Place the vehicular charger on/off switch in the
ON position. The green lamp above the on/off switch
should glow. This switch applies unregulated B+ to
both the charging circuitry and the PAC<RT repeater
(if applicable).

Place the portable radio in the pocket of the unit.
The blue lamp should glow indicating that the

Instruction Manual
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NUT 1/3-20 X 3/16 —@

HOLE SIZE

~~~~~~

MOUNTING BRACKET

FLAT WASHER
.266-.562-.040

e

BOLT Cy’@

1/4-20 X 112 -
-

=

LOCKWASHER 1/4

.
(&) —LOCKWASHER 1/4

&' BOLT 1/4-20 X 1/2

S VEHICLE DASH

MAEPF-19963-O

Vehicular Charger or Holder Installation Detail

portable radio nickel-cadmium battery is being
charged. If a battery other than a nickel-cadmium
battery is used, the blue lamp will not glow.

NOTE
For best charging results, turn the portable
radio off while it's in the charging unit. The
approximate charge time is 16 hours.

When used with a mobile/PAC+RT system, the
enable/disable switch and the pocket switch have
similar functions. With the enable/disable switch in the
enable position, the pocket switch enables the repeater
(switches from standby to its on condition) when the
portable radio is out of the pocket. When the radio is in
the pocket, the pocket switch disables (switches back
to standby) the repeater. The automatic function of the
pocket switch is manually disabled by setting the
enable/disable switch in the disable position. This
disables the repeater even if the portable radio is
removed from the pocket. For more details, refer to the
PAC-RT instruction manual.

NOTE
All of the switching functions are operative
even if the lamps are burned out.

If the unit is directly connected to the vehicle's
battery, place the on/off switch in the OFF
position when the vehicle is not running.

4. THEORY OF OPERATION

When the on/off switch is turned on, and a portable
radio is in the pocket, the blue lamp (DS2) will giow
and the portable radio nickel-cadmium battery will

begin to charge. Source voltage is applied through
fuse F1 to on/off switch S1. Components L1 and C6
form a filter for noise elimination. Integrated circuit 1C1
consists of six inverters which form an oscillator stage
(IC1-A and IC1-F) and amplifiers iC1-B, IC1-C, IC1-D,
and IC1-E. The ac signal from the integrated circuit is
fed to voltage drivers Q1 and Q2, which drive the
voltage doublers Q3 and Q4. Components CR4 and
C4 filter the voltage doubler output.

Current regulation is provided by transistor Q5 and
its associated components. Current through the
charging contacts biases current sensor Q7 into
conduction and activates lamp driver Q6. Lamp driver
Q6 applies a ground to lamp DS2 to causes it to glow,
indicating that the battery is being charged. Diode CR5
prevents the radio battery from discharging when
power is turned off with a radio in the charger pocket.

5. MAINTENANCE
A. Lamp Replacement

Unscrew the green or blue lamp jewel with your
fingers. Remove the miniature flange lamp bulb from

the jewel and replace it with a new bulb. Place the
jewel and replacement bulb back into the unit.

B. Fuse Replacement

The fuse can be replaced by unscrewing the
fuseholder at the back of the chassis.

C. Charging Current

Connect a milliamp meter (0 -100 mA range)
between the charging contacts. With an input voltage
of 13.8 volts dc, the charging current should be
approximately 85mA.







