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Microcomputer System

1. Description

The microcomputer system controls most of the major
functional blocks of the SYNTOR X radio. This system also
performs the functions that give the radio the PL/DPL
encode/decode, Channel Scan, and time—out timer options. A
single—chip, eight-bit, 40-pin microcomputer is the heart of
the system.

The system’s circuits are on the personality board that
also has the receive audio circuits of the radio. Instructions
for disassembling the personality board, the memory module,
and the I/O board are in the Maintenance and Troubleshoot-
ing Section of this manual.

2. Theory of Operation
2.1 INTRODUCTION

The microcomputer (U8) requires two major inputs in
order to operate: a +5V input voltage (Vec at U8-40) and a
clock source (CLOCK at U8—1 and U8-2). L2, C10,and C11
filter the +5V input voltage. On Lowband radios, a jumper
bypasses L2. The clock source is a 3.600 MHz,
fundamental-mode, parallel resonant quartz crystal that
connects, via U8—1 and UR-2, to the internal oscillator
circuitry of the microcomputer. This arrangement permits a
2V peak—to—peak (approximately) sinusoidal waveformto be
generated at U8-2.

2.2 MEMORY MODULE

The microcomputer gets the information it needs to
define operational characteristics of the radio from the
memory module. This module contains an EEPROM
(Electrically Erasable Programmable Read-Only Memory)
that is programmed at the factory in accordance with the
customer’s specifications. The mode label on the cover of the
transmitter power amplifier shows how the module has been
programmed.
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The microcomputer accesses the memory module
whenever it requires new programming information to
control its operation. For example, this information may have
to do with a status change generated when the mode selector
switch on the control head is set to a different position, or
with the command to continue performing an internal
program such as a Channel Scan.

The memory module activates when the ENABLE signal
at J99-21 goes low, and stays active as long as the signal is
low. However, the microcomputer’s access to the memory
module is inhibited when the ENABLE signal switches to a
high state. The memory module addresses (A0 through A9)
route via pins 16, 15, 14, 13, 12, 11, 10,9, 2, and 1 of J99,
whereas the data signals (D0 through D7) go via pins 20, 19,
18,17, 5, 6,7, and 8 of J99.

2.3 EEPROM MEMORY MODULE

The EEPROM memory module (HLN1i25) is a
replacement for the HLNIO89A, 1088A, and [087A
fusible~link PROM’s for SYNTOR X radios. It can store 64
modes and can be completely reprogrammed through an
R1801A programmer with Version C software (RTL4801C),
or a Motorola Y1069 EEPROM programmer. Because this
EEPROM is pin—for—pin compatible with the HLN1089A,
SYNTOR X radios can use it without modification. The
HILN1125 EEPROM memory module is easily identified by
the orange label indicating the direction on the top of the
module housing. Fusible~link memory modules have white
direction labels.

L1800 and C1800 protect the +5V supply to the module
from noise, and HY 1800, a 3.5 kilohm resistor network, pulls
address lines A0 to A7 high when the radio is in standby. The
output-enable line (P99-3) is grounded on the personality
board. Q1800 acts as an inverter {0 keep the write-enable
(WE) pin high during radio operation to prevent initiation of a
false write cycle to the EEPROM. During reprogramming,
OE goes high, thereby activating WE. Positioning JU2
selects the upper or lower half of memory in the EEPROM. In
the power strobed version, Q1801 is switch to enable power
to the EEPROM only when CE is active (low). For further
information, see the schematic and parts list in this section.
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Note
See the mstruction manual for the location of
the memory module. Programming
information is found in the manuals that
accompany the programmers.

2.4 MULTIPLEXER OUTPUT DATA LATCH (U2)

The additional input and output lines that the
microcomputer requires come from the multiplexer output
data latch (U2) and the input multiplexer (U3). U2, a CMOS
device, supplies the audio control data and transmit power
control. The address lines of U2 come out at U8-3, U84, and
U85, whereas the programming data for U2 comes out at
U8-6. An active low latching pulse (OUTPUT LATCH
WRITE) comes out at U8-33 and goes to U2-4.

U2 sends the following signals: (a) ALERT TONE
(U2-11); (b) PL/DPL FILTER SELECT (U2~12), that goes
to the I/O board to determine the filter input characteristics;
(cj) XMIT POWER CONTROL (U2-13), that when held
high, is a low-power output, (d) PRIORITY SAMPLE
MUTE (U2-14), to control the priority sample mute switch
that gives fast response times during Channel Scan operation;
and (e) MUTE (U2-15), to controls the standard audio mute
shunt switch.

2.5 INPUT MULTIPLEXER (U3)

U3 is an 8-bit—to—1-bit programmable data selector that
comprises the second portion of the microcomputer’s [/O
expander circuitry. Three address lines (A0, Al, and A2)
controls U3. These address lines go to U3-11, U3-12, and
U3-13 from U8-3, U84, and U8-S5, respectively. U3 has a
single data output (U3-14) that applies to pin 38 of the
microcomputer [MUX INPUT DATA (INTERRUPT)].

U3 receives both internal and external signals as inputs.
The external control signals come from the control cable. The
10 kilohm resistors that form part of the hybrid-one (HY 1)
circuit protect these signals. The input signals consist of: (a)
SYN SYNC (synthesizer synchronism) line (U3-1); (b)
SQUELCH TAIL line (U3-3) from the squelch circuitry,
protected by pull-down resistor R22; (c¢) fast-responding,
active-high CHANNEL ACTIVITY line (U3—4) from the
squelch circuit, protected by pull-up resistor R21; (d)
CHANNEL SCAN ENABLE line from the control head at
J1-31, applied to U3-5; (¢) PL/DPL DISABLE line from
J1-32, applied to U3-6; and (f) DISPLAY ENABLE line
from J1-33, applied to U3-7.

2.6 PTT LINE

The remaining signals brought in from the control cable
to permit the radio to operate are the PTT line and the mode
switch contents. The PTT line goes to a dual opto-isolator
(Ul viaJ1-4. Ul combines the PTT signal with the tgnition
battery line (PTT REF at J1-5) to send an [SOLATED PTT

signal to U8~26. This active-low signal occurs only when
both the PTT and ignition lines are active. In the absence of
transmission, this signal is pulled to regulated 9.6V by 47
kilohm resistor R4. This circuit is also compatible with
positive—ground operation.

2.7 MODE SWITCHING

The mode switch setting inputs go to the microcomputer
via four integrated devices (U4, U5, U6, and U7) wired to
form 12 microcomputer controlled bidirectional lines. These
12 bidirectional lines are arranged into  two
microcomputer—controlled arrays, one of four lines and the
other of eight lines. The four-line array connects to mode
lines 9, 10, 11, and 12, The eight-line array connects to mode
lines | through 8. U4 and U6 buffer the signals from the
control head.

U4 and U6 each have one three—state control line for four
of six buffers and a different three—state control line for the
remaining two buffers. These CMOS buffers are of the
non~—inverting type. The U4 and U6 inputs are protected by 10
kilohm resistors when they connect to mode lines | through
12. These protective resistors form part of hybrid circuits 2
through 4 (HY?2 through HY4). U4 buffers mode lines 1, 2, 3,
4,9, and 10 whereas U6 buffers mode lines 5,6, 7,8, 11, and
12.

US and U7 allow mode lines I through 12 to drive the
microcomputer to write data into latches in the control head.
U5 and U7 (which are non-inverting, tristable hex buffer
TTL devices) are arranged so four of the buffers are
controlled by one three—state line and the two remaining
buffers are controlled by a different three—state line.

U5 controls mode hines 1, 2, 3, 4, 9, and 10. U7 controls
mode lines 5, 6, 7, 8, 11, and 12. Buffered mode lines |
through 8 connect to pins 8 through 15 of the microcomputer,
whereas buffered mode lines 9 through 12 connect to pins 22
through 25 of the microcomputer.

The three—state control lines for U4, U5, U6, and U7 are at
pins 34, 35, 36, and 37 of U§. The signal at U8-34 controls
the input sections of U4 and U6 buffering mode lines 9
through 12; the signal U8-36 controls the input sections of
U4 and U6 buffering mode lines 1 through 8; the signal at
U8-35 controls the output sections of U5 and U7 buffering
mode lines 9 through 12; the signal at U8-37 controls the
output section of U5 and U7 buffering mode lines 1 through
8. The signal at U8-35 is also buffered by Q1,R2, and R3 and
goes via J1-1 as a CONTROL HEAD STROBE signal to the
control head.

Mode lines 9 through 12 of the bidirectional bus form an
address system when the CONTROL HEAD STROBE signal
15 acting as chip enable and mode lines 1 through 8 are acting
as bidirectional data bus.




2.8 FREQUENCY SYNTHESIZER

The microcomputer programs the synthesizer divider
(U602) to generate the correct operating carrier frequency for
the radio. U602 connects three address lines between pins 12,
13, and 14 of the microcomputer and pins 7, 8, and 5 of P602
(SYN A0, SYN Al, and SYN A2). An active—low line
(STROBE) from U8-7 goes to the synthesizer via P601-4 to
furnish a latching pulse for each programming data word to
the synthesizer. This line is then inverted by Q7, R19, and
R20 to become an active-high synthesizer strobe (SYN
STROBE) line (at P601-4). There is a wired logic between
the collector of Q7 and U8-31. Consequently, a high logic
output occurs whenever the signal at U8-7 (STROBE) is low
and the signal at U-31 (SYNTHESIZER ENABLE) is high.
The SYN STROBE signal is sent to the synthesizer whenever
it is being refreshed by the microcomputer system. This
signal is also routed to the activity monitor circuit of the
microcomputer.

2.9 MICROCOMPUTER ACTIVITY MONITOR

The microcomputer activity monitor circuit consists of
UY (a dual CMOS resettable monostable device) and
associated resistors (R24 through R29), capacitors (Cl12
through C14), and diodes (CR3 through CRS5). The SYN
STROBE signal is applied to U9A~4 at intervals of not more
than 10 milliseconds, thus resetting the monostable and
keeping it reset. As long as the monostable is reset within its
33 millisecond time constant, its output at U9A--7 remains
low, allowing the microcomputer to operate.

If the strobe pulse is missed and the 33 millisecond time
constant runs out, the monostable output switches to a high
state, causing the second monostable (U9B) to enter into an
oscillatory mode. Under such conditions, U9B generates an
output that is high for approximately 34.5 milliseconds and
low for approximately 4.7 milliseconds. This signal,
generated at U9B-9, goes to U8-39, where as an active—low
RESET line, it causes the microcomputer to reset and 1o start
its operation all over again. The following RC pairs control
the time constants: (a)y R25/C12, 33 ms; (b) R28/C14,4.7 ms;
and (¢) R27/R29/C13, 34.5 ms.

2.10 TRANSMITTER

The microcomputer gives the transmitter two control
lines: KEYED 9.4V ENABLE (U8-30) and XMIT PA
ENABLE (U8-32). The keyed 9.4V enable signal is
activated when it switches to a low state. This signal is
applied to the keyed 9.4 V switch circuit, which inverts the
signal and applies a KEYED 9.4V signal to P601-1 and
J401-8. The 9.4V switch circuit is a quasi Darlington circuit
comprised of Q4 and Q3 and associated components.

The XMIT PA ENABLE signal is generated at U8-32,
buffered by the PA enable switch (Q5 and Q6 and associated
components), and sent as an active-low signal (PA
ENABLE) to the power control circuitry in the common
circuits board via J401-10. If the synthesizer is in the adapt
mode, or the output of the microcomputer activity monitor
circuit at U9-7 is high, R26, R 14, and R15 buffer the signals
from either device, thus causing the output of Q5 to go low
and inhibit the PA ENABLE signal.

2.11 YO BOARD

The 1/O board performs the analog—to—digital and
digital-to—analog signal conversion for the microcomputer
system.

The analog—to—digital section consists of a low-pass
filter that acts on the detected audio (DET AUDIO) signal it
receives from P51-4. This low—pass filter is controlled by the
PL/DPL SELECT line that is routed via P51-1. In the PL
state, the filter is a five—pole, half-dB ripple Chebyshev filter
with a 245 Hz cut off. In the DPL condition, it behaves like a
three—pole Butterworth filter with a 140 Hz cutoff. The
output of the low—pass filter is applied to the limiter circuit
(U54 and associated components). The limiter circuit
supplies a 0 to 5V digital signal (REC PL/DPL) to pin 27 of
the microcomputer via P51-2.

The digital-to—analog section consists of a resistive
lattice network that receives four digital signals from the
microcomputer via P51-5, PS1-6, P51-10, and P51-9 (PL3,
PL2, PL1, and PLO, respectively). The digital-to—-analog
circuit sends its output to a three—pole Butterworth low—pass
filter with a 300 Hz cutoff. The filter’s output (XMIT
PL/DPL) is forwarded to the IDC on the common circuits
board via PS1-11 and J401-3.

3. Troubleshooting Procedure
3.1 INTRODUCTION

The troubleshooting procedures presented in this section
of the manual consist of the following:

e Muting circuitry troubleshooting procedure
e Microcomputer system troubleshooting procedure
e Microcomputer (U8) troubleshooting procedure

¢ Mode information troubleshooting guide (paragraph
3.5)

e Diagnostic aid mode procedure.



3.2 REQUIRED TEST EQUIPMENT

The following test equipment is necessary:

e QOscilloscope

e RF signal generator

e Voltmeter

e Test memory module.

See the list of recommended test equipment in the
Maintenance and Troubleshooting Section in the manual.

3.3 MICROCOMPUTER SYSTEM TROUBLESHOOT-
ING GUIDE

See the microcomputer system troubleshooting guide
located at the end of this section. This chart contains the
following four procedures:

e No receive audio

e Radio does not squelch

e No PL/DPL modulation output
e No (or low) RF output power.

These four procedures refer to the following
troubleshooting charts:

e Synthesizer troubleshooting chart— this chart is located
in the Synthesizer Section of this manual.

e Squelch troubleshooting chart— this chart is located in
the Receiver Section of this manual.

¢ Audio troubleshooting— see the voltages and waveforms
on the audio schematic diagram located in the
Microcomputer System Section of this manual.

s Microcomputer (U8) troubleshooting chart— this is
included in the microcomputer system troubleshooting
procedure.

¢ IDC troubleshooting— see the IDC portion of the
synthesizer troubleshooting chart.

e Power control troubleshooting chart— this chart is
located in the Transmitter Section of this manual.

¢ Mode information troubleshooting guide— this guide is
located in this section of the manual.

It is assumed that you have been referred to the
microcomputer system troubleshooting procedure via the
general system troubleshooting guide located in the

Maintenance and Troubleshooting Section in this manual. In
the general system troubleshooting guide, the following
symptoms lead you to the microcomputer system
troubleshooting guide.

(1) No receive audio

(2) Radio does not squelch
(3) Radio does not unsquelch
(4y No PL/DPL encode

(5) No RF power output

For symptoms 1 and 3, see the "No Receive Audio”
procedure of the microcomputer system troubleshooting
guide. For symptom 2, see the "Radio Does Not Squelch”
procedure. For symptom 4, see the "No PL/DPL Modulation
Output” procedure, and for symptom 5, see the "No (or low)
RF Power Output” procedure.

3.4 MICROCOMPUTER (U8) TROUBLESHOOTING
GUIDE

This procedure is normally arrived at via one of the four
procedures associated with the microcomputer system
troubleshooting  guide. The  microcomputer (U8)
troubleshooting chart forms part of the microcomputer
system troubleshooting procedure, located at the end of this
section.

This procedure, in turn, makes reference to the following
procedures:

¢ Regulator troubleshooting procedure— in the Common
Circuits Board Section of the manual.

e Synthesizer troubleshooting chart— in the Synthesizer
Section of this manual.

e Mode information troubleshooting procedure— in this
section (see below).

¢ Diagnostic aid mode chart— at the end of this section.

Before starting the microcomputer (U8) troubleshooting
procedure, verify that the memory module serial number
(excluding the suffixes) matches the radio serial number.
Symptoms of incorrect memory module information include
the following:

(1y Synthesizer does not lock on one or more modes: the red
LED indicator on the RF board stays lit and the audio
fails to unmute,

(2) Synthesizer locks on an RF frequency, but the audio
does not unmute because of wrong PL or DPL
information.




Note
If the radio is in a Channel Scan mode and does
not detect channel activity, the LED indicator
on the RF board appears to remain lit. If the
synthesizer is operating properly, you can turn
off the lock indicator by unsquelching the
radio.

3.5 MODE INFORMATION TROUBLESHOOTING
GUIDE

3.5.1 Introduction

The troubleshooting guide for either the general system,
the microcomputer system, or the microcomputer (U8) can
lead you to this troubleshooting procedure. By this point, you
have established that the radio is receiving properly, but that
the microcomputer is apparently accessing the wrong block
of mode information in the memory module. This would also
result in an incorrect receive frequency unless the two blocks
of mode information are programmed for the same receive
frequency.

The problems may be caused by any one of the following
conditions, listed in their order of priority:

(1) Faulty cable interface IC's (U4, U5, U6, and U7).

(2) Faulty cable wiring or faulty control head operation,
causing incorrect reading of the mode switch by the
microcomputer.

(3) Use of the wrong memory module.

(4) Faulty memory module.

3.5.2 Faulty Cable Interface IC’s

Check the cable interface [C’s (U4, U5, U6, and U7) by
using the diagnostic aid mode procedure at the end of this
section.

Note
This procedure assumes that the control group
15 the one described in 3.5.3 below.

3.5.3 Faulty Cable Wiring or Faulty Control Head
Operation

In the following sitvations, the mode information
supplied to the microcomputer 18 presented to the
cable~reading IC’s (U4 and U6).

Case - The control group consists of (a) a rotary mode select
or (b) a one~mode, two-mode, eight-mode, or single—mode-
with—talkaround alternate control module.

Case 2— The control group consists of an alternate control
module with or without talkaround, but with the five-mode
or eight—mode pushbutton operator mode-select option.

Case 3— The control group has a mode—select with scan lights
option (all on a single printed circuit board).

Case 4— The control group is a rotary mode-select with 16 or
more modes.

For Case 1, the mode information is presented to the radio
when one and only one of the cable’s 12 mode lines,
connectedtopins 13, 17,24,25,12,16,23,29,16, 19,30, and
11 (Modes 1 through 12, respectively) of the radio front plug
(I1), is grounded.

For Cases 2, 3, and 4, the mode information isrepresented
to the radio in binary—encoded format on the lower six mode
lines of the cable (pins 13, 17,24, 25, 12, and 16 of the radio
front plug) with mode lines 7 and 8 (J1-23 and J-29)
grounded.

In all cases, if the ordered options require the transmission
of data, the mode information is placed on the twelve mode
lines only when the microcomputer requests maode
information by generating low-level voltage (approximately
0.2 V) on U8-34, thus turning Q! off and driving the
CONTROL HEAD STROBE line high (approximately 2.2V)
at Ji-1. Data transmission required by options includes: (a)
lights in formation other than mode, (b) switch banks
addresses, and (c) data reading from options such as an
operator—select coded squelch switch closure or an
operator-select Channel Scan switch closure.

3.5.4 Wrong Memory Module

Check the serial number of the memory module against
the serial number of the radio.

Note

If Systems 90°S options are purchased some
time later than the SYNTOR X mobile radio, a
new memory module may be required. The
new module has a new suffix letter on its serial
number. Versions of the memory module with
earlier suffixes may no longer be usable once
the newly purchased options have been wired
into the system. The memory module shipped
with the radio is coded for the proper operation
of all the options that were ordered with the
radio.

3.5.5 Faulty Memory Module

Buy a replacement memory module from an authorized
Motorola representative. Since Motorola maintains a record
of the information in all the memory modules sold, the
company can supply a correctly programmed replacement



memory module even if the customer cannot locate the
original order information sheet. However, be sure to check
conditions (1) and (2) of above, before assuming that the
memory module is faulty. See Faulty Cable Interface IC's
and Faulty Cable Wiring or Faulty Control Head Option.

3.6 DIAGNOSTIC AID MODE PROCEDURE

The flow chart for the diagnostic aid mode is at the end of
this section. The microcomputer (U8) troubleshooting chart
and the faulty cable interface IC’s procedure call for its use.
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parts list

©» GCW-0938-0
5CW-0939-0

HLN1125A EEPROM Memory Module (Early Version) MXW-0918-E
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
capacitor, fixed, pF, + 10%, 100V (unless otherwise stated)
C1800 23-82783B26 1 uF, 35V
hybrid {see note)
HY 1800 51-82142K09 3.5k + 2% resistor network
connector receptacie
J1800 0980269802 24—pin socket
jumper
Jut 06-11009023 resistor jumper
coil, RF
L1800 24-80036A01 territe bead inductor
connector plug
Pag 09-82846L02 22-pin female connector
transisior (see note)
Q1800 48-80182008 NPN, type M9642
Q1801 48-80182D12 PNP, type M9649
resistor, fixed, ohm, ¢ 5%, 1/4 watl (unless otherwise stated)
R1800-1802 06-11009C73 10k
R1803 06-11009C43 560
intergrated circuit {see note)
1800 51-97014801 EEPROM, 24 pin
10/25/88

note: For best perfarmance, order diodes, transistors, and intergrated circuit devices by
Motorota part number.

©OALTERNATE CONNECTION

FOR Ju2

SOLDER SIDE GCW-5981-0
COMPONENT SIDE GCW~5982-0
OVERLAY == GCW-53983-0

parts list

HLN1125A EEPROM Memory Module (Later Version)

REFERENCE MOTOROLA

SYMBOL PART NO. DESCRIPTION
capacitor, fixed, pF, + 10%, 100V (unless otherwise stated)
C1800 23-82783B26 1 uF, 35V

hybrid (see note)

HY1800 51-82142K08 3.5k 1 2% resistor
connector receplacie

J1800 09-80269802 24-pin socket
jumper

Jui 06-11008D23 resistor jumper
coil, RF

11800 24~80036A01 ferrite bead induct

connector plug

Pog 09-82846L.02 22-pin female cor
transistor (see note)

Q1800 48~11043C05 NPN

resistor, fixed, ohm, + 5%, 1/4 watt (unless otherwise stated)
R1800,1801 06-11009A73 10k

intergrated circuit (see note)

u1800 5197014801 EEPROM, 24 pin

mechanical parts

15-83484M01
15-83819M02
54-84392M02

PROM housing
PROM back housi
iabel direction

note: For best performance, order diodes, transistors, and inter|
Motorola part number




HLN1125A EEPROM
MEMORY MODULE

(EARLY VERSION) (LATER VERSION)

SOLDER SIDE VIEW COMPONENT SIDE VIEW
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M i arts list arts list
18 |22 6 |03 p P
14 |4 5 D4 HLN1125A EEPROM Memory Module (Early Version) MXW-0918-E HLN1125A EEPROM Memory Module (Later Version) MXW-5984-0
03
13 17 103 REFERENCE MOTOROLA DESCRIPTION AEFERENCE MOTOROLA N
SYMBOL PART NO. SYMBOL PART NO. DESCRIPTIO
capacitor, fixed, pF, + 10%, 100V (unless otherwise stated) capacitor, fixed, pF, + 10%, 100V (unless otherwise stated)
Ju2 | Ju2 L1800 C1800 23-82783B26 1 uF, 35V C1800 2382783826 1 uF, 35V
O A 22 | +5vV DC N .
07 (NOTE 2) 1 hybrid {see note) hybrid (see note;
\’L\ HY1800 51-82142K09 3.5k 1 2% resistor network HY1800 51-82142K09 3.5k + 2% resistor network
‘ connector receplacie connector receplacle
J1800 09-80269802 24-pin socket J1800 0980269802 24-pin socket
GCW-0941-C jumper jumper
Ju1 06-11009D23 resistor jumper Ju1 06-11009D23 resistor jumper
coil, RF coil, RF
11800 24-80036A01 ferrite bead inductor L1800 24--80036A01 ferrite bead inductor
connector plug connector plug
Pg9 09-82846L02 22-pin female connector POg 09-82846L.02 22-pin female connector
transistor (see note) transistor (see note)
Q1800 48-801820D08 NPN, type M3642 Q1800 48-11043C05 NPN
- 49
Qieot 46-80182D12 PP, type M6 resistor, fixed, ohm, + 5%, 1/4 wall (unless otherwise stated)
resistor, fixed, ohm, + 5%, 1/4 watl (unless otherwise stated) A1800,1801 06-11009A73 10k
R1600-1802 06-11003C73 1o intergrated circuit (see note)
R1803 06-11009C43 580
U1800 51-97014B01 EEPROM, 24 pin
intergrated circuit (see note)
U1800 51-97014B01 EEPROM, 24 pin mechanical paris
10/25/88 15-83454M01 PROM housing
note: For best performance, order diodes, transistors, and intergrated circuit devices by 15-83819M02 PROM back housing
Motorola part number. 54-84392M02 label direction
10/25/88

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

Schematic, Circuit Board Diagrams, and
Parts Lists for EEPROM Memory Module
PW-0913-E

10/25/88




HLNS008A
INTERFACE BOARD

DET MUTE CONT
TX CONT ENABLE

KEYED 9.4V
TX CONT

COMPONENT SIDE ~ 1 « SOLDER SIDE
VIEW - M VIEW

SOLDER SIDE/ SOLDER SIDE * GCW- 1046-A
COMPONENT  SIDE ~ 1047-0 COMPONENT SIDE GCW~ 1047 -0

COMPONENT SIDE OVERLAY - 1048-0 SOLDER SIDE OVERLAY — GCW- 1048-A
+9.6V
+9.6V
. P/0 !
parts list P103 RIZS Q305 ! P/0
4.7K R;%ZKO P103
5 PL Y
HLNS008A Interface Board MXW-2802-A ENABLE |10 i ,\“ /;- ove
et Mg ossoenon P
. +9.6V | 2 +9.6V ok 10K 4 DATA
capacitor, fixed, uF, +10%, 50V (unless otherwise stated) + ENABLE
c301 21-11032807 07, +80,-20% O30T R 302 R 0303 R301
C302 21-13740B57 220 pF, 5% ' 32K
C303 23-11013E57 10, +20%, 25V, tantalum p +9.6V
304,305 21-11032B13 1, +80,-20% = :
Cca07 2113740860 300 pF, +5% /\ 131 EMS MUTE
" MUTE | 5 v Q301
diode (see note) R304 R318 CR301
CR301,302 48-80236E08 silicon rectifier 22K R305 10K Juz =i P
CR306 48-80236E08 silicon rectifier 100K o AN e Oy =
connector plug =
P103 28~B0085E 14 male header c304 R308 C305
P302,303 28-84318M06 2-pin plug SIDETONE Jui 1 100¥ 0f CRP‘O?- 14| SIDETONE
transistor (see nole) N 6 o - i€ Vv 11y % oor
Q301 48-80141L02 NPN, type M3313 < R307 +9.6Y
Q305-307 48-80141L02 NPN, type M3313 R319 39K
Q308 48-80141L01 PNP, type M3314 SWITCH 50K R330
) ) 12 R313
resistor, fixed, ohm, £5%, 1/8 watt (unless otherwise stated) B~ A L JU3 47K 22K Q306
R301 06-11077A82 2.2k = i EOM
R304 06-11077B07 22k =3 = = 1 ENABLE
R305,306 06-11077823 100k CR303
R307 06-11077813 38k TX MODE | 8 ] ) ) y 91 DET MUTE CONTROL
R312 06—-11077A90 4.7k o R314 Q307 = 11! KEYED +9.4V
R313-315 06-11077807 22K — 307 22K R315 . \
A316 06-11077A74 1K 300PF 22K =
R317,318 06-11077A98 10k I
R319 0611077831 220k P303 = =
R320 06-11077A98 10k P302
R330 06-11077B15 47K b
9/28/88 1 Q308 2
note: For best performance, order diodes, transistors, and integrated circuit devices by 2 R?\}\G
Motorola part number. ;K
L./
H H H H NOTE: JUMPER STATUS REMARKS
Schematic, Circuit Board Diagrams, and 0 — SOTFom SnETonE
Parts Lists for HLN5008A Interface Board e T AnE i O U2 ouT NONE
PW‘SQBS"O AND ALL CAPACITOR VALUES ARE IN Ju3 in OUT FOR SINGLETONE
MICROFARADS. GCW-1050-C

11/30/88




NO RECEIVE AUDIO

START

TURN VOLUME CONTROL FULLY CCW
THEN TURN IT 172 TURN CW,
CONNECT AUDIO TEST POINT,

REFER TO WAVEFORMS &
VOLTAGES ON AUDIO

SCHEMATIC (EEPS-30117)
& TROUBLESHOOT

DISCONNECT AUDIO
TEST POINT

REFER TOSYNTHESIZER

SYNTHESIZER RED LED
TS CHART 1N THIS MANUAL

INDICATOR ON RF BOARD
LT

UNSQUELCH RADIO &
DISABLE PL/DPL

AUDIO UNMUTES? NO PROBLEM

REFER TO SQUELCH
TI$ CHART

REFER TO MICROCOMPUTER
{UB! T/S CHART

RADIO DOES NOT SOUELCH

START

Y

TURN SQUELCH CONTROL FULLY
CW. REMOVE MICROPHONE FROM

HANGUP 80X

REFER TO SQUELCH
/5 CHART

REPLACE U2

TROUBLESHOOT AUDIO.
TO AUDII SEHEMATIC
EEPS-30117

1F NO FAULT  FOUND,
REFER TO MICROCOMPUTER
118) T/S CHART

NO PL/OPL MODULATION QUTPUT

STARY

DEPRESS PTT SWITCH
{SEE NOTE 1 FOR PROCEDURE)

NO PROBLEM

SYSTEM MOD. QUTPUT)
FROM 675 TO BZ5 MILLL
VOLTS P-F

WAVEFORM),

CHECK FOR BAD CONNECTIONS
AT HY6, RS5-R5H, C51-C53
us2

05210 {D/A BUFFER)
SHOWS STEP WAVEFORM?

CHECK U1 OUTPUTS FOR
TOGGLING & CONNECTIONS
TQ HYE

JB1~5I6/3/10 (DIA
BUFFER) TOGGLING?

REFER TO MICROCOMPUTER

UB--16/17/18/18
(U8} T/5 CHART

TOGGLING?

CHECK FOR OPEN CONNECTIONS;
BETWEEN J51-5/6/8/10 &
UB-18/17/18/19

POSSIBLY NOPROBLEM.
OR REFER TOPOWER
CONTROL T/5CHART

LOW RE POWER OUTRUT

START

NO RF FOWE R QUTPUT

START

DEPRESS PTT SWITCH
FOR PROCEDURE
SEE NOTE 1

DEPRESS ¥TT SWITCH FOR
THIS PROCEDURE ISEE NOTE
1 ON THIS DIAGRAM)

V1A LT D5
FORNEGATIVE GNDY
R

U1 1 LT 052
{FOR POSITIVE GROIL

Uil 5T 9V
CEOR NEGATIVE GND)
O

CHECH POWER SUPPLY
ORANGE LEAD & FUSE

CHECK MICROPHONE &
CABLES

REPLACE Ut

MEMORY MODULE MOD!
INFORMATION BLANK

B0 LT 1 V2

PEOLY GT 82 97

LT 04

401

JAOY-181T 04 V7

IS MODE A REPEATER
FREQ?

INSERT TEST MEMORY
MODULE IN RADIO

PROPERLY?

1S BADIO FUNCTION: NG

REFER TO MODE INFORMATION
175 GUIDE IN THIS SECTION

POSSIBLY NO PROBLEM
Of REFER TO POWER
CONTROL T/$ CHART

REFER TO MICROCOMPUTER
{418) T/5 CHART. [CHECK
UB & FOR TOGGLE AT U2.-13)

SYNTHESIZER STROBE 15
BEING HELD LOW. LOOK FOR
THE FOLLOWING FAULTS:
SHORTED OR FAULTY Ug;
FAULT {1 SYNTHESIZER

CIRCUITRY ON RF BOARD
CONNECTING TO PBO2-4;
FAULTY U8,

REFER TOSYNTHESIZER
/S CHART

SYNTHESIZER LED
{ON KF BOARD) LIT?

OR "NON TRANSMIT 7

NO PROBLEM. NOTE: THERE
SHOULD 8F AN AUDIBLE
ALERT TONE IN THIS CASE

UB-32 GT 37 REPLACE 05 OR US

U7 GT 0.2 V7

CHECK FOR SYNTHESIZER
STROBE AT UB-8 & UB-31

CHECK AGTIVITY MONITOR
CIRCUIT. REFER TO

MICROCOMPUTER SCHEMATIC
EEPS.-28825,

DOES STROBE APPEAR
WITHI

2041 LISECONDS?

CHECK §YNTH!
AT UB-3t

DOES STROBE APPEAR
WITHIN 20 #1LLISECONDS?

PROBLEM SOLVED

v
REPLACE Of

TR
wo!

QFR




TROUBLESHOOTING CHARTS
FOR THE

MICROCOMPUTER SYSTEM

MICROCOMPUTER {UB) TROUBLESHOOTING CHART

START

LOW RF POWE R OUYPUT NO RE POWER QUTPUT
START START

CHECK 5V SUPFLY
JOLTAGE AT UB.-28

DEPRESS PTT SWITCH £S5 UTT SWITCH FOR

FOR PROCEDURE THIS PROCEDURE ISEE NOTE
SEE NOTE 1 1 ON THIS DIAGRAM}
4

VB4 LT 05V CHECK FOR SHORTS 10

CHECIL POWER SUPPLY GROUND ON 5 V SUPPLY

AEFER TO REGULATOR

TS CHART

5T 9
1FOR NEGATIVE GNO! FOR NEGATIVE GNOD? 3
s 0R 13
o roay O arovs ORANGE LEAD & FUSE
[FOR POSITIVE GNDI FOR POSITIVE GNDJ

REFER 10 TYPICAL 3.6 MHZ
CLOCK WAYVEFORM SHOWN
ON DIAGRAM & VERIFY

UB 1S RECEIVING THIS CLOCK
AT PIN 2, WITH APPROX, 50%
RQUTY CYCLE

AEPLACE Ut

CHECK MICROPHONE &
CABLES

REPLACE Y1. iF THERE
1S STILL NO CLOCK
WAVEFORM, REPLACE US,

MEMORY MODULE MOO
INFORMATION BLANK
OF "NON TRANSMIT™

REFER TOMICROCOMPUTE R
(LB} T/ CHARY

YB-30LT 1 V2

1GTe2 Ve

PEO1

REPLACE U8

WITH AN OSCILLOSCOPE CHECK
HESET Ling AT UB-39

NO PROBLEM. NOTE. THERE
SHOULD BE AN AUDIBLE
ALERAT TONE IN THIS CASE

JA01-1D LT 0477
SYMBOLS AND ABBREVIATIONS

USED 1N THIS CHART

15 UB.-7 GENEBATING
LOW PULSES AT LEAST
EVERY 10 MILLISECONDS],

ACTION TO BE TAKEN

REFER TO SYNTHESIZER
T/S CHART

SYNTHESIZER LED
{ON RF BOARD) LIT?

TROUBLESHOOT ACTIVITY
MONITOR GIRCUIT

15 UB-7 GENERATING LO!
PULSES AT LEAST EVERY
10 MILLISECONDS?

DECISION

TROUBLESHOOT ACTIVITY
MONITOR CIRCUITRY

1S MODE TALK AROUND
FREQ?

POSSIBLY NO PROBLEM
OR REFER TO POWER
CONTROL T/5 CHART

15 MODE A REPEATER
FREQ?

aRT

= FAULT TO BE CHECKED
AND CORRECTED

S SYNTHESIZER 1.OC:
INDICATOR (RED LED ON
RF BOARD) TURNED OFE,
{NDICATING LOCK),

INSERT TEST MEMORY
MODULE iN BADIO
ot aros [ REPLACE 05 OR U8
DOES LOCK INDICATOH .
REFER T YD S17
BLINK (ONCE} VERY e o SYNTHESIZER W€+ MIGROCOMPUTER
BRIEFLY WHENEVER THE s TROUBLESHODTING
0DE 1S CHANGED?
GT “ GREATER THAN
LT - LESS THAN
J51.5/6/910 « IN THIS EXAMPLE, PINS 5 6 8, 10 OF 451

1S CHANNEL SCAN
PROGRAMMED
ON THIS MODE?

NOTE 1
{IN CONNECTION WITH NO OR LOW RF POWER

OUTPUT AND NO PLIDPL MODULATION ) iF
TIME-QUT TIMER OPTION 1S PROGRAMME D
INTO MEMORY MODULE, THE SYSTEM, WHEN
TIMED-QUT, REVERTS TO RECEIVE MODE
AND AUDIBLE ALERT TONE JS GENERATED.
EXCEPT WHEN THERE 15 CHANNEL ACTIVITY
OR PTT IS BELEASED

REFER TO MICROCOMPUTER
1UB) T/S CHART. {CHECK
UB & FOR TAGGLE AT U213

INSEAT TEST MEMORY
MODULE IN RADIO

CHECK FOR SYNTHESIZER

1S RADIO FUNGTION NG
STROBE AT U9-4 & U831

FHOPERLY?

DOES LOCK
INDICATOR
{RED LED ON RF BOARD]
TURN OFF WHEN SOUELCH
ONTHOL IS USED TO
UNSQUELCH
FADIO?

NO PROBLEM WITH RADIO

REFER TO PARAS 3.5.4 &
3.5.5 IN MODE INFORMATION
TIS GUIDE

CHECK ACTIVITY MONITOR
CIRCUIT. REFER TO

MICROCOMPUTER SCHEMATIC
EEP5..29825.

1S RADID FUNCTIONING
PROPERLY WITH TEST
MEMORY MODULE?

REFER TO MODE INFORMATION
T/S GUIDE It THIS SECTION

DOES 5TROBE APPEAR
WITHIN

20 MILLISECONDS?

USE DIAGNDSTIC AID MODE

USE DIAGNOSTIC AID MODE
T/S CHART TO CHECK

OPERATION OF BUS & CABLE
DRIVER ICs. 1F NO PROBLEM
POUND, REPLACE UB

REPLANE U8

DOES BADIO WORK
PROPERLY WITH TEST
MEMORY MODULE?

FAULTY MEMORY MODULE
REFER TO MODE
INFORMATION T/S.

GUIDE

GEW-3053-4

MICROCOMPUTER SYSTEM

CHECK §YNTHESIZER STROBE
AT UB-31

SYNTHESIZER S5TROBE 15
BEING HELD LOW. LOOK FOR
THE FOLLOWING FAULTS:
SHORTED OR FAULTY US:
FAULT 17 SYNTHESIZER

CIRCUITAY ON RF BOARD
CONNECTING TQ PBOZ-4;
FAULTY UB.

PROBLEM SULVED

Microcomputer System
Troubleshooting Chart
PDW-0780-B

5/23/86

DOES §TAOBE APPEAR
WITHIN 20 MILLISECONDS?




START

TURN RADIO OFF UB—12/13/14/ 11,12 NO NO No
15 LOVI? MODES 11, GROUND UB-3 U2-13 HIGH?
Low?
‘ REPLACE U8
CONNECT YES YES ves
MAINTENANCE
RESET DISABLE
PINS TOGETHER povw——
< UB~8/9/10/11 No GROUND NO SET HANGUP BOX DISCONNECT GND
- U3-3 HIGH? " FROM UB-3. GND
Lowr U835 & L8-22 FOR CARRIER UB-6 & TEMPOR-
LOOK FOR THRAU U825 SQUELCH ARILY GND US-33.
SOLDER SHORTS
AND OPEN LINES REFER TO
YES YES SQUELCH
,L T/ CHART

5

-T

TURN RADIO ON. DISCONNECT
(SYSTEM SHOULOD
GROUND GROUND US-3/4/5 NO
ENTER INTO U314 HIGH? Y36 HIGH? U214 LOW? 0
DIAGNOSTIC FROM UB-36, & >
AID MODE). MQDES 1-8
YES YES YES

GROUND U834 NO DISCONNECT
UB-34735/36/37 . Ta NO GROUND FROM
HIGH? & MODES 812 SQUELCH RADIO 14 HiGH? ey
TEMPORARILY
REPLACE UB& GROUND U833
RECHECK. IF
YES YES YES
Ug-8/9/ NO DISCONNECT DISCONNECT
|o/|:‘/§z/23 U8 -22/23 LOWY, GROUND U3-3 LOW? GROUND NO
HGH?, =
FROM UB-3 ROM UB_4
REFER TO
4
YES REPLACE U YES SQUELCH ves
T/S CHART
8-12/13/14 o 20125 L0 NO NO GROUND UB—5/6.
9 » —14 Low?
1542[2/55 us TEMPORARILY
GROUND 18~33
REPLACE US
YES YES REPLACE U6 YES YES 3 REPLACE U3
Ni
SELECT MODE DISCONNECT DISCONNECT ISCONNECT OUND o3 &
NO. 1 AT GROUND FROM GROUND GROUND FROM N o
CONTROL HEAD UB-34, MODES FROM U84 TEMPORARILY
9-12 us-§ GROUND UB-33
YES
h:
G7-3/5/ GROUND UB-37 & NO N Gi?gzgﬁc‘;ﬂ
Tra011743 SQUELCH RADIO UB-7 = U3-147
RIGH? UB—8 THRU UB-15 s
TEMPORARILY
GROUND UB-33.
YES
DISCONNECT
GROUND US4 GROU&D,;ROM H0
TEMPORARILY
GROUND UB-33

REFER TO

REPLAGE US SQUELCH
YES
TS CHART
SELECT MO DISCONNECT
N O ¢ NG GROUND FROM
- N NO
V3140 U2-15 HIGH? Ug-4,
na.2 GROUND UB-6 &
TEMPORARILY
GROUND UB-33.
YES
DISCONNECT DISCONNECT GROUND UB-4/6 &
GROUND FROM UNSQUELCH
UB-37 & UB~8 RADIO GROUND TEMPORARILY
THAY UB~15 FROM UB-3 GROUND uB-33
REPLACE UZ
b %
NO SET HANGUP DISCONNECT
GROUND UB-38 GROUND UB--25 & U3--4 HIGH? 0 GROUND FROM
U822 THRU UB-25 BOX FOR U2-13 LOW? UB-6 &
CODED SQUELCH 353“533@?%
REFER TO
SQUELCH
YES LCI YES
T/SCHART
GROUND MODES f ) NO DISCONNECT
OPES © & 10 U3-14 HiGH? Ua-6 LOW? GROUND FROM O
1-8 Lov? UB-8 &
TEMPORARILY
Diagnostic Aid Mode e SROUND Ub 33
. HANG-UP
Troubleshooting Chart vEs ves 0, casLe, .
PLUG !
PDW-0781-A

5/23/86




UB-12/13/14/
15 LOW?
d

UB-8//10/11
Low?

DISCONNECT
GROUND
FROM U836, &

MODES 1-8

GROUND U8--34
&MODES 812

UB--24/25 LOVY

DISCONNECY

GROUND FROM

UB-34, MODES
912

GROUND UB-37 &
UB--8 THRU U815

DISCONNECT
GROUND FROM
UB-37 & U8B
THRY U815

GROUND U8-36 &
U822 THRU UB--25

MODES § & 10
LOW?

AEPLACE US

REPLACE U4

REPLACE U4

REPLACE US

DISCONNECT
GROUND
U835 & UB--22
THRU UB-25

GROUND UB-3/4/6

YES

DISCONNECT
GROUND
FROM UB~3

YES

DISCONNECT
GROUND
FROM UB--4

SQUELCH RADIO

UNSQUELCH
RADIC

AEFER TO
SQUELCH
T/S CHART

REFERTO
SQUELCH
T/8 CHART

GROUND UB-3

NO

U3-3 HIGH?

REFER TO
SQUELCH
TS CHART

YES

U3~14 HIGH?

SQUELCH BADIO

REFER TO
SQUELCH

T/S CHART

DiSCONNECT
GROUND FROM

GROUND UB-4

YES

DISCONNECT
GROUND
FROM U8-3

k

SET HANGUP
BOX FOR
CODED SQUELCH

NO

CHECK
HANG-UP
BOX, CABLE,
PLUG

YES

SET HANGUP BOX
FOR CARRIER
SQUELCH

U3-6 HIGH?

U3-14 HIGH?

DISCONNECT
GROUND
FROM UB-4

YES

GROUND U8-3/6 &
TEMPORARILY
GROUND UB-33

YES

DISCONNECT
GROUND FROM

Ul
TEMPORARILY
GROUND U833

U215 HIGH?

GROUND UB-4/8 &
TEMPORARILY
GROUND U8-33

U2-13 LOW?

DISCONNECT
GROUND FROM

UB-6 &
TEMPORARILY
GRQUND UB-33

NO

o
U2-13 HIGH?

YES

W

DISCONNECT GND
FROM U8-3. GND
UB~6 B TEMPOR~
ARILY GND U8-33,

DISCONNECT
GROUND FROM
u8-B.
TEMPORARILY
GROUND U833

NO
U214 MIGH?
- ‘i

GROUND UB-5/6.
TEMPORARILY
GROUND U833

NO
YES
DISCONNECT
GROUND FROM
ug-6.
TEMPORARILY
GROUND U8-33.
NO

DISCONNECT
GROUND FROM

Us-4,
GROUND UB-6 &
TEMPORARILY
GROUND UB-33.

REPLACE U2

DISCONNECT
GROUND FROM
UB-6 &
TEMPORARILY
GROUND U833

GROUND UB-3/8 &
TEMPORARILY
GROUND UB--33

DISCONNECT
GROUND FROM
Us-6 &
TEMPORARILY
GROUND U8-33

U231 HIGHT

DISCONNECT
ALL GROUND
CONNECTIONS

TURN RADIO OFF

AT CONTROL HEAD

DISCONNECT

MAINTENANCE
RESEY DISABLE
PINS

TURN RADIO ON.

T SHOULD NOW

BE FUNCTIONING
PROPERLY.

SYMBOLS AND ABBREVIATIONS
USED IN THIS CHART

= TEST TO BE PERFORMED

= DECISION

= SOURCE OF FAULT

UB-3/5/7/13/13 = IN THIS EXAMPLE MEANS PINS3,6.7,11,&13

U35 = U3—147 % N THIS EXAMPLE ASKS IF VOLTAGE AT PIN §
OF U3 1S EQUAL TO VOLTAGE AT PiN 14 OF U3,

GENERAL NOTE ON VOLTAGE LEVELS

LOW = DESIGNATES A VOLTAGE LESS THAND.7 V
HIGH » DESIGNATES A VOLTAGE GREATER THAN 35V

GEW-3064-A




Shorting J441-1

to J441-2 overrides

muting circuits and unmutes audio.

HLN4760B SCHEMATIC (AUDIO)

DRIVER QUTPUT

o1 M3
2§ VAWV
38
ve-p wwI \/\/\/\/\
(4] coL4f

M3

{u4ai-1)

iMS

SV

LE
E coul 4(74rgn OF

COLLECTOR OF
Q448

LEGEND

~ Q¥+

PRIMARY SIGNAL FLOW
SWB (GND. REF)

A- (CHASSIS REF)
THEORY NOTE
MAINTENANCE NOTE

CONNECTION TO
METERING SOCKET

The Class B Audio Driver U441 has two
outputs and provides Class B input

FRIORITY SAMPLE WUTE —® R e l signals to the Audio Output Predrivers. a
FROM PROCESSOR SECTION | 47K AUDIO 0
U2~
c::.” +9.6V P/0O J103 el QUTPUT
SIDETONE 9. 3
0.1 ECraat venn FILTER STAGES ALERT TONE FROM N F il PRCE.&TVS
FROM PROCESSOR = R4 5y
1 SECTION u2-1 ,_..~K__j vl %
8V o8 ' = A- 22087 4 39
+ RA%5 R4 52 CLLASS B a4
T cars A HYA40 ok G50 g R450 oK a7K§  case oy AUDIO DRIVER — G0 9443
a7 I 14 1K Cc451 220K i | NOTE 2
= 12 i 7 UG N
= L 10 iy R4S 01 €459 | [ S |
:;g'élg(arm POO1 Forasz - 2 cads C446 +35.0V S i ° _—.E‘Of)G 100}‘ Rtﬁ?(?( 01 :C lo '0444 R4cz
ON RADIO CABLE BN IPPPSNE T Y Q442 | +s0v e 4 LQ> ! wE
REC &g} ca42 Ter i I =Caar * Mo653 - ==
VOL (REC AUDIOY 3 AUOIO & YRl L. L7 (o4 jod 4 fuasos™S2 +2.0v13 case |
el 7 = N - h r~
AUDIO ENABLE 10 47K a3pFl 6| 0.1 | o1 caso vasoc M2V Sm. RtV Cadhadi] N +5.0V, @) cosr 1
982‘?\//‘TCH 450y R4498 T e ;) . |_cars 10 Y30 22 HY440 2OPFAS R464
. can. el h [SPF|UA00 TSR 10k | cast ' = 6
4 \
\144 1.8K = ;?,5,‘8 Q445
VOL SHIELD 14 o HLEa0 2208F - ! Lo
S 0013 6 470 c455  [Ca56 ! 1Q446
- B e —
G Io.i I.m CR445 A, INOTEZ
A+ A At = = L. caca l - _Q,J
SOURCE When the PRIORITY SAMPLE MUTE L0015 ca68
. . . #1.9V \ o FO06Y
A- 8 e s jine is at low level, Q442 is turned OFF, o &
L] . o3| NS, effectively breaking the rec. audio c463 220PF l'
0 MVP‘M 5 signal path. T 220%F
¥ 300MvPR 1443 = AUDIO QUTPUT
REC AUDIO H
AUDIO DRIVER INPUT R 105 -14 SWITC
1
Rag!
AUDIO Q447 15K
ENABLE M9O642
R441 O oTE CR443 R459 1 NOT
MUTE > P+ > R462
FROM PROCESSOR 27X TiFE line i i aTK R4GO 27K
N on s When the MUTE line goes to low When the MUTE line is low, the Audio }.4” 1 1. U
level. Q440 is turned OFF enabling Output Switch Q447 is turned off. This 1 1 ' = a
0441’ which shorts the rec. audio action reduces bias current to the - | Juast v
signal to ground ’ Audio OQutput Predrivers, effectively i
' disabling those stages and the Output = 2. 7T
VOLTAGE NOTES Drivers. LN o M8, bs a
PNV S WX SVAVAVAV/ e
A. DC voltages measured with 20k-ohm/volt multimeter VPP
DRIVER QUTPUT BASE OF Q449 EMITTER OF
referenced to B-. Supply voltage set for 13.8 V. waat-1) Q448 2
B. Indicates points at which ac voltages and 2
& waveforms are measured. Refer to circuit board 3T
detail. .
0
C. Receive voltages are taken with 1 mV received carrier d
deviated 3 kHz with a 1 kHz audio tone and VOLUME :
control set for 11V across J001-32 and J001-22. c
c‘
s




parts list

HLN4760B PERSONALITY BOARD

connections are shown on the rec. audio output section
diagram.

HLN4760B Personality Board (Audio section) MXW-5117-A
REFERENCE MOTOROLA
LEGEND SYMBOL PART NO. DESCRIPTION
wupes  PRIMARY SIGNAL FLOW capacitor, fixed, uF +5% 100V (unless otherwise stated)
o C440 21-11015B05 220 pF +10%
I SWB {(GND. REF) Ca4t 23-11013D09 47, £10%, 20V tantalum
A C442 23-11013F57 1, +20%, 35V tantalum
rf7 A- (cHASSIS REF) Cad3 21-11014H40 43 pF
Q THEORY NOTE C444 08-11051A02 0015, 63V
C445,446 08-11051A13 1, 63V
MAINTENANCE  NOTE Ca47 21-11014H40 43 pF
C448,449 08-11051A13 1. 63V
T f .
?  COETEmme socker C450 21-11014H40 43 pF
: Ca51 08-11044A13 056, 63V
C452,453 08-11051A13 1,63V
A+ ca7t C454 21-11014H40 43 pF
. ) Y 220pF €455 08-11051A13 1, 63V
Gisss B Audio Driver U441 has two by auoo s S £ R U
outs and provides Class B input AUDIO = a- OUTPUT 9% 7o MTR SOGKET Ca58,450 811051407 R e
1als to the Audio Output Predrivers. OuTPUT | . TRANSFORMER 2 Jz-2 4001 C460 21-11015B05 220 pF, £10%
AUDIO DRIVERS 3 oa {TO CONTROL HEAD) C461 23-827471L.06 220, £10%, 25V, electrolytic
{} R4Gs 1.8y s T40 L Cca62 23-11013C56 22, +20%, 15V tantalum
P/0 J103 OuUTPUT . Y . 37 |SPKR auDIo M €463 21-11015B05 220 pF, +10%
SIDETONE *98Y 6o PREDRIVERS 47K L a7 SPKR LOW C464 08-11051A02 .0015, 63V
IN Vs c465 Q448 TS ? | To MTR SocKeT C465-471 21-11015805 220 pF, £10%
' N 2 RASY 5, 1 - y2-t 472,473 08-11051A15 22, 63V
" =, S Mi307 R468 Ca74 23-62747L01 330, +100,-10%,20V, electrolytic
= 220pF_ | i 3 10 C475 23-84538G06 47, +20%, 20V tantalum
R452 CLASS B I—O I qaa3 c489 N = = 22 |SPKR AUDIO LOW Ca78 21-11014H19 5.6 pF
1¢ AUDIO DRIVER | % NOTE 2 ) v 2 T C477 08-11051A13 .1, 63V
— ! 220PF Ko.22 R470
_J:-— e - 10K Al (éiode (see note)
+ R440-445 48-11034A01 siticon
Q444 tracz o a3 .
I i 10 5 8 220 hybrid (see note)
e HY440 51-82142K07 resistor network
L Cc474
“T™ 330 connector receptacle
I R464 €1 J401 28-836803M02 20 pin, male
r i 10 = Jaaz 28-84318M06 2 pin, male
'
Q445 coit, RF
R e oV VY L440 24-83961B07 choke, RF
| ;
—]' @ ]NOTEZ c;}?o 23233‘5‘” (o0 nme:);s-ooesge‘ts NPN
= =l 220PF Q410 48-00869649 PNP
i 8 206V Q449 Q411 4800869648 NPN
ol; & MI306 Q412 48-00869649 PNP
220PF @) Q440 48-11043C07 NPN
220PF R46T Q441 48-11043C05 NPN
I Q442 48-11043C37 NPN
= AUDIO OUTPUT 47K 1 Q447 48-11043C05 NPN
SWITCH Q448 48-84413L07 NPN
A- Q449 48-84413L06 PNP
GEW-1069-A
Ra6! resistor, fixed, Q +5%, 1/4 watt (uniess otherwise stated)
AUDIO Qa47 15K R440 06-11009E45 680
ENABLE M9642 R441 06-11009E59 2.7k
CR443 | R459 s NOTES: R442 06-11009E73 10k
: T e ot I
s low, the Audio RASO 27 1. Unless otherwise stated, all resistor values are in ohms; R44E 06-11009806 220k
turned off. This L L = all capacitor values are in microfarads; all inductor Ra47,448 06-11009A89 a7
current to the = = ! Juast | . X henri R449 06-11009E45 680
) values are in micronhennes. R450 06—11009F06 200K
rers, effectively R451 06-11009E97 100k
and the Output : 2. The Audio Output Predrivers Q443/Q444 (01-80726D63) Reee PO 10
C etMs, ™ M8 and Q445/Q446 (01-80726D64) are matched pairs. 0444 R454 06-11009E73 10k
AVAN U B NN and Q445 are used as temperature compensation g 96-11000E8S Py
! b A diodes and are attached to their associated transistors R457 06-11009E97 100k
5] oRwen ourpur BASE OF Q449 EMTTER OF by a metal band to insure good thermal contact. These Rase 061100059 27k
stages must be replaced intact (the transistor and its R4t 06-11009E77 15K
associated diode) to insure proper operation. R462 06-11009E83 27k
R463,464 06—11009E01 10
] ) R465 06—11009E15 39
3. The processor section and the rec. audio output section R466,467 06-11009E65 4.7k
of the Personality Board are shown on separate gzgg 8&]}38328; }g
diagrams. All functional signais are shown on the ap- R470 06-11009E73 10k
i ; . 6 V and R471 06-11009E33 220
propriate diagram The SW B+, SW B-, +96 Ayl O s B 420 1W
+5 V input power connections are shown on the pro-
cessor section diagram. The A+and A- input power transformer ,
T440 25-84083B03 audio output

integrated circuit (see note)

U440 51-80067C04 quad op—amp
U441 51-84621K14 audio driver
mechanical parts
75-80144H01 insulator (461-474), 2 each

10/25/88
note: For best performance, order diodes, transistors, and intergrated circuit devices by
Motorola part number.
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HLN4760B PERSONALITY BOARD HLN4760B SCHEMATI
P/IO J1 Fa5v
(MATES WITH P1 ON RADIO CABLE) b (NOTE 3)
7 9 i
HY3A & NOTE
on% 320K 18 1 M1 10 :
MODE 1 | 13 9.~ o a0 _]
0180746779
(ALL CAPACITORS
ARE 470pF CHIP)
g 59
1 i 1 e MODE 11 MODE 2 | 17 Pa-1 — P4
2 ) 2 e MODE 8 ‘;;
3 i€ o T — et MMODE 7 MICROCOMPUTER ACTIVITY MONITOR Yy
4 i¢ A m— R MODE 6 THE SYNTHESIZER STROBE SIGNAL WILL, P4
5 " - sV DURING NORMAL OPERATION, KEEP THE i
) ACTIVITY TIMER FROM TIMING OUT. IF -
8 ! . THE SIGNAL CEASES, INDICATING P4
- MODE 3 | 24 P2 MICROCOMPUTER FAILURE, THE TIMER 3
’ R2s Lz TIMES OUT AND ACTIVATES THE RESET =
8 i€ ACTIVITY TIMER 33K T4 ASTABLE, i
9 i€ J10 o5y ) > R
P
10 p——i¢ 0 9 P
- 1 MODE 3 Hvse ] ™ MICROCOMPUTER ACTIVITY PA INHIBIT P1
1 i3 2 . b MODE 2 NOTE ouT TO PA ENABLE SWITCH Q5 .
; 20Kys T8 1 e mauo 5.1, U9A P
12—t 3 e WWODE § MODE 4 | 25 ! P43 N i
3 Y HY3H ~Jusc outle ¢ L
i€ Ll et MODE 12 10K 7 SYNTHESIZER STROBE 4 fa—N-C. .
14|t TacL 1 FROM STROBE DRIVER p———2liy -
15— M o Tim 2:1_ A28
€ =
16 I 1 355 100K
7 ek, Ay Lo
10 M +5v
18— MODE 5 | 12 5 2 L P-4 CRS & . 14 047
| AL Hyzr vt 1
1 iy 10K 5 16 VCCsi7 2
20— f b smODES ; ) ot RESET ASTABLE
+5V A 10
24 ! 2 peee 3. MODE 10 s OUT—N.C
22 it 3 b & MODE 4 12
e b eMoDE4 HYan Note 1 MODE SELECT LINES M1~M12 PROVIDE Bi- U8 1,5
y MODE 6 | 16 2_| 372 me o > Pa-5 DIRECTIONAL INTERFAGE FROM THE PER- T2
24— HY4B SONALITY BOARD TO THE CONTROL a2 B =
25 & 3 HEAD, Loy 1.5K 33K 013
26 1€ +5'v c13 YCR4
1
s - o R24 I RESET
NOTE : oK
25l . e 300 A wrwe] 1 -
29 it - SR MY Pa-g t
3 — NE MODE 7 | 23
30— HY4D ~ure T MAINTENANCE SQUELCH TAIL R
. 2 18 4l 1K 3 J3 [RESET
I b +5V uee 29|DISABLE
"
32 ! 4 2 5 = [
i 17 M1-M8 BUTPUT SELECT
33— 9, i
i« HY4E NOTE 1 <
ek 20K 8 5 M8 IO
Ty — MODE 8 | 29 z P4-7 ! o1 Rez
36 t : _L——-Nw———
37 i PIO Ju12 = M8 NPT BELERT
X . e c20 u1 ; ‘ M1-M8 INPUT BELECT
1OUF
Juis I A3 9 mo-M12 BUTPUT SELECT
8 i 2 ot 10K HY3E NOTE ¥1zo0
L + 20K /LI
14 M3 YO
77 MODE 9 |26 u ’3\1 USE P14 c18 =
220PF L
8 Mg~12 INPUT SELECT/CONTROL HEAD STROBE
+5V +5V
: wrsc? Lnore — INPUT +9.6Y o
k3, T8 L wowo Jf9g  MULTIPLEXER ibe
4 P
MODE 16 |19 ‘ 15 16 Jus
o HYSF “Just 2Nt vee {NOTE 5)
32 nolll o PO0
Ut CHANNEL ACTIVITY 4N 3 Al L——P-g'—; W
¢ SYN. SYNC. Uino v A lL..,_P._'._J
9 P601-9
HY4G NOTE . +5V FROM e
4103 20K 8 Vﬂ HY1 Slins our P2
. MODE 11 | 30 ’ g 13 ~qnd Mi1 1o P16 9 _ NOVE3 s
DATA ENABLE | 4 U4 r = N3
ph g 8 U1
PL/DPL ENABLE | 10 w i INT GND
ors ! | NH DIS PTT ISOLATION
KEYED ENABLE | 11 3 Juts | e to la le T
SW B~ |12 1 cre 3 5Y : 20K $20K T20K $20k i ]—i 1 7
= R30 9 NOTE 8, F10K lg = =
. [ ————— .
re6vy2 a8 47% A H,‘,?KG %e 18 i U1, PTT ISOLATION, IS WIRED TO PROVIDE t ¥4
DET MUTE CONTROL | 9 A MODE 12 |11 8 1 op2 M2 Vo 7 4 c ok I3 A LOW-GOING PTT SIGNAL TO THE 2 8
= HY2H ~JUTE _— MICROCOMPUTER IN POSITIVE OR (]
SIDETONE IN | 6 34 zl B 10K |1 NEGATIVE-GROUND SYSTEMS, §
: 4
EMS MUTE |13 s i gl H10K |4 . w% gg:?«ar . t ¥ @ ;
NG| 7 CONTROL HEAD | 1 A2 Juti b ~ B8 METE
STROBE 27Ky 1o NOTES)§ tau2 2 JU9 Rzt Y RS
TRANSMIT DVP | 2 36 o f Py 1 = 4NoTE 5) 5V 10K 1.5K =
TRANSMIT MODE | § 21 = 9642 + (NOTE 10) = NOTE 2 o0 TRANSMIT INDICATOR l
DISPLAY ENABLE |33 DISPLAY ENABLE . AN i SQUELCH | g PTT 10 METERING
PRIORITY SAMPLE MUTE | 5 ot FROM PROCESSOR SECTION (U2-U14) PL/DPL DISABLE |32 Juto PUDPL DISABLE - NOTE 4 P WMIC HI i il SOCKET J2-5
SIDETONE OUT | 14 e TO R457 AUDIO SECTION (U441) CHANNEL SCAN ENABLE |31 CHANNEL SCAN ENABLE 10K +9.6V Tgogf(;?r‘f}g‘j fe— 4
Pt C1-C6 =
SoUELGRTAL | ® az{ - PI0 Jaor 2 5 /{ 7‘ 27 28 20 5 4 ;ISTJE; WITH P1 >
1ot 20 19 9 16 31-4
e M9642 A7 (MATES WITH P401 ON . - —oN RADIO CABLE F“"S’& A
. . . . = 10K COMMON CIRCUITS 2 3 H el § I Il £ FROM 418
= BOARD, s+ s = =
Schematics, Circuit Board Diagram, and AEVERSE BURST ENABLE | 1 ) S - : e i
. . 5} o
Parts List for HLN4760B Personality Board — g < g 3 & FROM J1-2
PW-1095-H g
w § 5 bt
{Sheet 2 of 3) 5 E
<4
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HLN4760B SCHEMATIC (MICROCOMPUTER)

10 P601
(MATES WITH J601 ON RF BOARD)

T
I P4-4
MICROCOMPUTER CONTROL BUS \ T aa— 7 1SYN A0
// pr—————f 8 | SYN A1
£ag 5 | SYN A2
Pa 16| SYN DO
SYN. STROBE
DRIVER
— P40 8[pso ] e
CTIVITY MONITOR B e L 33K
R ACTIV [ i 4 | SYN STROBE .
TE P42 10} g svEoEe L NOTES:
THE SYNTHESIZER STROBE SIGNAL WILL, Pa-3 paa 1. UNLESS O
DURING NORMAL OPERATION, KEEP THE paa 12 oy OHMS, AL
ACTIVITY TIMER FROM TIMING OUT. IF e 21 P44 ER 3.6 MHZ |4 Q7 ALL INDUC
| THE SIGNAL CEASES, INDICATING Pas  18lo.s | MICROCOMPUTE CLOCK M9642 R23
| MICROCOMPUTER FAILURE, THE TIMER Pa-6 1] oae CONTROL oK 2. THE MICR
TIMES OUT AND ACTIVATES THE RESET T — L cav Ncsm TIONS OF
ASTABLE. i AL PV 7 AL 9 | sYn sYNC SEPARATE,
L P1-4 22} pia 3.6 MHZ | 2 (NOTE 5) U3 AND THE +
Y E——— - Lo THE MICH
LT £ P cLock A~ INPUT
MICROCOMPUTER ACTIVITY PA INHIBIT P1-6 24 DIO OUTP
== ——""="1""""" 70 PA ENABLE SWITCH Q5 o — L « | kevep o.4v
| P17 2500y : 3. RESISTOR
| L. - 2 | REF MODULATION RESISTOR
| +5Y 3 | DET AUDIO ALLY REPL
SYNTHESIZER | 51 SYNTHESIZER ENABLE KEYED 9.4V |+ IF ANY RE
|
‘ (95-2) SWITCH 70 PEO1 -1 4 o1 602 4. CAPACITO
| SYNTHESIZER ENABLE 5 IV (NOTE S) (MATES WITH J602 ON RF BOARD) fgf;;ﬁ%
SYN STROBE
\ + 8V . Pa-1
] ‘ P 12 1 SYN D1
oot ACTIVITY MONITOR Pa-2 5. REFER TO
| " us- pEd2 193] SYN D2 & NORMAL B
VCC x5 ICROCOMPUTER L R— :
] ot RESET ASTABLE micRoce 198 18| mos AND PIN
| —qIN 10 L1
ouTHE-N.C. SW B-NOTE 2 7. ON LOW-B
22N yos 1] B Lswe- 8. THE DIODE.
i 22y Lo o a1z aa : 16 IN LATER
10
e ) /11 Lr 47K 4Tk M9641 SSWBY i iswe+ 9 COMPONE
‘ R27 A29 ) ] — +9.6V 10. SEE PART
1.5k 33K s REVED 364V ENABLE | 30 KEVED 9.4 V ENABLE 10K 4H)Q3 ey 18] +8.6v
| c13 YCR4 (P5-3) 26 10 U8-30 M9328 O\ A— Y ) -
| 1 — MICROCOMPUTER ACTIVITY 13 .
\ = RESET 39| wEseET PA INHIBIT FROM 47K 560 20| VCO MODULATION . JUMPER | D
| . MAINTENANGE MICROCOMPUTER ACTIVITY L | jld; ;
MONITOR U9-7 —— 11 ] ADAPT
| * 28| RESET DISABLE Qs wa y e .
g JU S
| SQUELCH TAIL C§7 (P5-5) M9842 47K J401-8 AoAPT ¥ pro gaot 64 5
m 108 (MATES WITH P401 ON Jus
R15 4 (NOTE 5) COMMON CIACUITS BOARD)
e XNIT |50 100K 2 - 1 JUs P
m1-m8 BUTPUT SELECT 37| M1-M8 OUTPUT SELECT PA ENQ‘;}f 16 = + FROMMI&;*; — ot = Lot 7 | ADAPT
| (P1-1) (Ps-1) 100K Q6 9.6V > o 14| VCO MODULATION Ju7
| +5Y m9842 3 SWBTNOTE2 | clgy gy Codus
| R22 ! SW B~ 13| sws : Jufo 7
wSwe- | -
| dre ] L2 (NOTE 7) R17 o _ ISR b
Juzo 47K PAENABLE 10| PA ENABLE Wiz o
= [T R + + < 17| REF MODULATION ! |
M1-m8 INPUT SELECT o—38] \i1-m8 INFUT SECECT vee 42 ; ) Rt
SUTPUTSELECT " [ c11_l_ l+c1o PA ENABLE 8 | KEYED 9.4V NIVEL:
M9-M12 GUTPUT SELE 3 av;s:jgmz OUTPUT SELECT 20 PF T Tio SWITCH / 18| XMIT POWER CONTROL LYo
| #1-2) = = 3 | PLIOPL MODULATION : ,
cis L | s | 10C ENABLE Jut
| 2200F T *}51 (SOLDERED 1) T
| (MATES WITH P51 ON THE /0 BOARD) L 301e
M9-12 TNPUT SELECT/CONTROL HEAD STROBE 34| mo-m12 INPUT SELECT/CONTROL rora 11} PL/DPL MODULATION Ju4st
e s oEt 119 P0-4 [l S— Y TR |
| +5V 26| HEAD STROBE (P1-3) po-a e
| 9.6V > ISOLATED PO-5 DIGITIZED PL/MEMORY MODULE DATA BUS PO-5 61pL2 Ju20
PUT *9 PTT po-s (18 ZED PL DATA i
R9 R4 Lo PTT (P5-7) PO-6 10! pLe DIGITIZED PL et
MULTIPLEXER 27K T $50pr poeg M PO-6 P ~ = REVER
10K = (NOTE 8) PO-7 s | pLo
21N 1 veche U po-7 |16 PO e —
g (NOTE 5)
32 aoptt o PO 3 po-o fec pLDPL |27 REC PL/DPL . 5 | Rec PUDPL
\CTIITY 4 N3 Ar}l2 PO 7 m S 1 PP (P5-6) MUX OUTPUT > 1 | PL/DPL FILTER SELECT
N. SYNC. 1 IN O Az.E-——-..ﬁo—'z- B PO-2 U DATA LATCH >.9_.5_V_._—.4 3{+9.6V
M P601-9 B u3 BUTPUT LATCH WRITE |33 A 13 XMIT POWER CONTROL .
N6 eS0T Po-3 o] e bL/DPL FILTER SELECT ’ T
>8NS our 4 = gl PO-3 o W a3 | 8|sws-
5 { ) PO-2 7 1 =
: iN 4 Py . A2 ue Q7 —;(;—-N.CA PIO 4 | DET AUDIO e g
) J .
‘ N7 enp 2 u1 At o1 8 e T
| INH _DIS PTT ISOLATION PO-0 51 no aol?
1 10 Ti5 20,21 14 PRIORITY SAMPLE T0 s
l__i 1 7 [ TEST Qs MUTE 70 R440 RECEIVE 1UF
= = p = as 8 MUTE TO R441 Aupig "
U1, PTT ISOLATION, IS WIRED TO PROVIDE L ¥ 1 ALERT TONE 12 34 5
A LOW-GOING PTT SIGNAL TO THE D 2 8 neset 92 70 Rass SECTION NOTE®
MICROCOMPUTER iN POSITIVE OR 5 ]
SW B+
NEGATIVE-GROUND SYSTEMS. 6] - - R | J_ P/O J103 ALL CUSTOMER-DEPENDENT RADIO 10 PADD gt
p TAEMORY MODULE ENABLE | 29 = OPERATIONAL PARAMETERS ARE STORED 2| peT AuDIO
+5V WIS H TO 57 @2 s (P5-4) PRIORITY SAMPLE IN THE MEMORY MODULE.
METER SOCKET 4 9] SW B+ TO ACCESORIES [
Jug A1 42-7 as MUX ADDRESS/MEMORY MODULE DATA BUS A g + *REMOVE F
’ C7 A  ECR 15] SW B+
P ?xE/"z ° 10K @ 1.5K = 1007 440 '
TRANSMIT INDICATOR R 220PF R
¢ 0 B 7 I . Y SWB 8| swB
2 38 SQUELCH g PTT TO METERING WEROAY MOBULE ENABLE Loz al a
3 mic H | SOCKET J2-5 PERSONALITY . SW B- TO [orea) 10| CHASSIS
(NOTE &) PTT BD METERING ol vl ol o < v o~ sl ool vl ol oo METERING SOCKET
Nl 4 SOCKET J2 &l ol &l 9 of & & i A e A R I R 926
C1-Ce % FO.8 YV alaj &l d gl al &]a ajajalalalajajajala
PO 31 dota T 99 (MATES WITH P99’ A+ g A ] As
12 20 19 9 16 5 ; )-[ 27 28 20 5 4 |MATES WITH ™ FROM fl: [ FROM J401-11 rm 2019 1817 5 6 7 8 1 2 9 1011129314 1518 22 3 4 ON MIEMORY MODULE) oA
z 2 = X T 3 w ON RADIO CABLE SW B~ 30 e o Ne ¥ wen Y R >
P £z g8 = #g FROM 18>8 2 SPKR HI g (8583 38885 (F¥x=2e7 44 0
= =4 Ota
z E I m o3z r MIC HI o7 FROM T440-4 z DATA ADDRESS swa mé‘%g 5 CEW-1070-F
9 5 & & FROM J1-27 4SPKR LO |_(NOT!
'g’ 5 g T From Taso-3 Ju6 L MEMORY MODULE ! © ES
g g = (NOTE 5}
w2 =
; @
8 2
o
=




IATIC (MICROCOMPUTER)

P/O P6O1
(MATES WITH J601 ON RF BOARD)
MICROCOMPUTER CONTROL BUS l w284 1y isvnao
7 P45
Pt § | SYN AT
w88 s |syna2
4-0
P 10 | SYN DO
SYN. STROBE
DRIVER Py
P40 8leao T
. R18
pa-1 %) pant e
Paz  0pg, STROBE L 4 | SYN STROBE NOTES:
P43 Mpgs
pad 2] s 1. UNLESS OTHERWISE STATED, ALL RESISTOR VALUES ARE IN
e PO 3.6 MHZ Q7 45V OHMS, ALL CAPACITOR VALUES ARE IN MICROFARADS, AND
H pa-5 _Q&W&%?MPUTE“ cLOCK M9642 - ALL INDUCTOR VALUES ARE N MICROHENRIES
Z i B V] 5 ve SN 10K 2. THE MICROCOMPUTER AND RECEIVE AUDIO OUTPUT SEC-
Pa-7 15] pg.7 ur SYNG TO TIONS OF THE PERSONALITY BOARD ARE SHOWN ON
o1a 22 dur INPUT MUX 9 | SYN SYNC SEPARATE DIAGRAMS THE SW B+, SW B~ +9.6 V SUPPLY
e L 3.6 MHZ |2 __(NOTE §) U3-1 AND THE +5 YV SUPPLY INPUT CONNECTIONS ARE SHOWN ON
s Blpys CLOCK o THE MICROCOMPUTER SECTION DIAGRAM AND THE A+ AND
P1-6 24 P1-6 A~ INPUT CONNECTIONS ARE SHOWN ON THE RECEIVE AU-
P1-7 25 DIO OUTPUT SECTION DIAGRAM.
B s Lo 1 | KEYED 9.4V
— - 3. RESISTORS LABELED HMYt~HY4 ARE PART OF FOUR HYBRID
2 | REF MODULATION RESISTOR NETWORKS. THESE RESISTORS ARE NOT INDIVIDU-
SYNTHESIZER ALLY REPLACEABLE, THE ENTIRE HYBRIO MUST BE REPLACED
enABLE |2 SYNTHESIZER ENABLE KEYED 9.4V 3 ] DET AUDIO IF ANY RESISTOR WITHIN THE HYBRID FAILS
(P5-2) SWITCH TO PEOI-1 4 o
602 4. CAPACITORS C1 THROUGH C6 (.01 uF 5%, 63V PART
SYNTHESIZER ENABLE Jua (NOTE §) MATES WITH ot #08-11054A07) ARE BYPASS CAPACITORS
SYN STROBE (MATES WITH J602 ON RF BOARD) FOR INTEGRATED CIRCUITS U2 THROUGH U7 RESPECTIVELY
T0 [ wpas
ACTIVITY MONITOR I 121 SYN D1 5. REFER TO JUMPER TABLE.
V9-4 w2 f13]SYN D2
MICROCOMPUTER e pa-3 A 5 6. NORMAL POSITION OF JUMPER PLUGS CONNECT PIN 1 T0 2
us 3 L__"—"—““’ SYND AND PIN 3 TO 4.
Lt
SWB-NOTE 2| 7. ON LOW-BAND RADIOS, JUMPER BYPASSES L2.
o[ SW B~ 8. THE DIODE PART OF HYBIRD ASSEMBLIES (HY2-4) 1S USED
?g R10 12 a4 ' 16 IN LATER MODELS ONLY
a1 l 47K _47& M2641 oW B 191lswB+ 9 COMPONENT{S) USED ON HULN49ISA ONLY
REVED 76,4V ENABLE | 30 KEYED 9.4 V ENABLE 10K \Q3 >80 lisissev 10. SEE PARTS LIST FOR VALUE OF COMPONENT
(P5-3) . M9328 .2 —
MICROCOMPUTER ACTIVITY R26 TO UB-30 RAREM JUMPER TABLE
RESET PA INHIBIT FROM A7K A13 ) S . ? : .
MICROCOMAHIBIT FROM 550 20| VGO MODULATION " JUMPER | DESCRIPTION TYPE STANDARD| HHCH |
MAINTENANCE MONITOR U9-7 e Jut SCAN ENABLE JUMPER : N PoouT
RESET DISABLE Qs 11| apapT Juz | PL REVERSE JUMPER | IN* Nt
(P5-5) BURST ; :
M9642 Ri4 JU3  [SPEC CUST APP | JUMPER IN N
47K J401-8 ADAPT PIO 4401 |
JU4  |SPEC CUST APP | JUMPER N IN
A5 4 Jus (MATES WITH PA01 ON JUS  |OUT FOR <63 JUMPER T  iN 1N
AMIT |50 oK (NOTE 5) COMMON CIRCUITS BOARD) MODES :
37| M1-m8 OUTPUT SELECT PA ENABLE = &+ MIC Hi 2 ! Ju IN FOR <63 JUMPER. OUT | OQUT |
* (P1-1) P51 R16 = FROM J1-27 B—}01 = 1 7 | ADAPT MODES ; |
+5V 100K Q6 +9.6VP——rt0 14| VCO MODULATION JU7 NOT USED - - =
| M9642 3 SWBrNOTE 2| | swgs Jus  [IDC DATA INPUT | JUMPER IN® L IN
Wb JUS [ SQUELCH TAIL JUMPER NN
L2 (NOTE 7} W20 R17 N BB 13 | SW B - JUt0 PL/OPL DISABLE | JUMPER N IN
" 7 47K o PA ENABLE 10| PAENABLE Jutt  [DET MUTE CTRL | JUMPER{ OUT our !
[ 40 + L . JU12  |DVP MODULATION |JUMPER| OUT* ouT*
[ L] FY P \ - :
M1-m8 INPUT SELECT vce J_ _L o 17| REF MODULATION JU13  |DVP MODULATION |JUMPER  IN N
[ — c1 +C10 A ENABLE 8 | KEYED 9.4V JU14 DISPLAY ENABLE | JUMPER: OUT IN
3s :»;;:‘;/;12 OUTPUT SELECT 220 pF T To SWITCH . JuUis | CTRL HD STROBE | PLUG outr N
+ + 18| XMIT POWER CONTROL JU16  |INPUT STRB PLUG out N
3 | PL/DPL MODULATION ENABLE
s | 1DC ENABLE JU17  OUTPUT STRB JUMPER N oouT |
| DisBL ; ; i
451 (SOLDERED IN} JUIB  {HY3 PIN 2 PULLUP |JUMPER IN | OUT
[ _ ' |
34| mo-m12 INPUT SELECTICONTROL TS T B O T G AR JU19  HY4 PIN 4 PULLUP |JUMPER. IN & OUT .
26| HEAD STROBE (P1-3) po-g P19 PO3 PO o JUast  PA CURRENT JUMPER | OUT* | OUT |
ISOLATED Po-5 | DIGITIZED PL/MEMORY MODULE DATA BUS > DISABLE I |
o2t BTT (P5-7) po-s |18 PO-5 s |pL2 L JU20  |LB JUMPER PLUG | OUT | ouT
T 220pF po-g |17 P0-6 / " pos olp DIGITIZED PL DATA i
= (NOTE 8) " o7 g 10 PLY = REVERSE FOR DVP SYSTEMS
s po-7 |26 POT l__»—-—m 9 |PLo
—jre0 REC PL/DPL |27 REC PL/DPL 2 | rec pLDR
<+ L
..ﬁ 5o i MUX OUTPUT > 1 | PLUDPL FILTER SELECT
———2 PO-2 S, DATA LATCH 0.6V
GUTBUT TATCH meOE 33 AR G113 XMIT POWER CONTROL JRE L A— N
PS- v
381 MUX INPUT DATA ‘po s _PO-3 3N i2 PL/DPL FILTER SELECT e 7 sy
(INTERRUPT) -3 a3 | 8|swe-
po-2 “f a2 a7 —nc PO =
PO-1 8|, U2 o l10 - 18 4 | DET AUDIO o INTEGRATED CIRCUITS : ‘
P08 510 qol® b NetbERl TYPE DESCRIPTION vy e
| -)
| 2 vest 05 |14, PRIORITY SAMBLE | 70 +Lca u1 074 |OPTO-ISOLATOR P
£ oo 1s mz:_i :_g 2::‘1) 253:’-(;VE 1UF Uz | M8473 |8-BIT ADDRESSABLE % 8
LATCH : I
11 OUTPUT :
Q2 & ALERT TONE J6 u3 M8475 | 8-CHANNEL DATA % . 8
nesst 70 Rass SECTION NOTES| 12 3 4 5 SELECTOR :
BEGSEY GABE ENARLE (S l PrQ 4103 ALL CUSTOMER-DEPENDENT RADIO SW B+ I J1 e e
WEROHY MODULE ENABLE | 29 L AD T0 RADIO gt %US,7 | MB177 |HEX BUFFER (TRI-STATE), 16 8
(P5-4) PRIORITY SAMPLE &PimT:ggp:LmﬁMETERS ARE STORED 2] bET AUDIO i U8 | MD756 |MICROCOMPUTER 40 20
ORY MODULE. U9 | M8453 | DUAL MONOSTABLE 6 . 8 |
MUX ADDRESS/MEMORY MODULE DATA BUS > 2| SW B+ TO ACCESORIES [ MULTIVIBRATOR | : |
1(%’10440" &CR1 15] SW B+ “REMOVE FOR HHCH ACCESSORIES
— e i 1 | 1 +5Y SwB- 220PF 8] SWB-
MEMORY MODULE ENABLE
PERSONALITY < E5opr Bl A-
BD METERING : SW B- TO (NOTE 2) ol cHa
SOCKET J2 el alel golelx R B S s B B et L METERING SOCKET ! £81S
b P
ot ol r98V 2RI BE &[%8 % sl &jataldla &g g J2-6
“FROM J401-11 99 (MATES WITH P99’
5 [ ]
m:sp.;f;.;; rob 20 [ 21 2019 1847 5 & 7 8 1 2 9 101112 1314 15 16 22 3 4 ON MEMORY MODULE) A+ & A+
- Ji
ROM J1-8 " T8 SPKR Hi & 8588 38&s 235299232928 2
2074 cRoM T440-4 < ] L 1+
MIC Hi Lo Z DATA ADDRESS SWB JUS
oM J1-27 1o-buSPKR LO (NDTE 5) GEW-1070-F
FROM T440-3 Jub 1 MEMORY MODULE J o= 1
(NOTE 5) =




parts list

HLN4760B Personality Board (Microcomputer section) MAW-5118-A MXW-5118-A (2)
REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed, uF +10% 100V (uniess otherwise stated) U4 51-828841.74 hex non—inverting driver
Ci1-6 08-11051AQ7 .01, +5%, 63V us 51-84561L.77 hex non—inverting driver
Cc7 23-84669A08 100, +150, -10%, 25V ue 51-82884L74 hex non—inverting driver
C8~10 23-11013F57 1, .01, £20%, 35V tantalum u7 51-84561L77 hex non-inverling driver
Ci1 21-11015B05 220 pF us 51~-97009C03 microcomputer 4Kx8 ROM
Ci2,13 23-11013F57 1, .01, +20%, 35V tantalum us 51-84887K53 mutivabrator duai monostable
C14 08-11051A11 .047, +5%, 63V
Ci8 21-11015B05 220 pF crystal {see note)
C19 08-11051A07 .01, +5%, 63V Y1 48-82611M10 crystal
c20 23-11013F57 1, .01, £20%, 35V tantalum i
C21,22 21-11015B05 220 pF mechanical parls
75-05295801 crystal base
diode (see note) 46-83821M01 stud guide, PROM {2 used)
CR1 48-80236E07 silicon 42-82891K01 transistor clip (2 used)
CR3 48-82021G01 germanium 03-10943M08 tapping screw {2 used)
CR4-7 48-11034A01 silicon 03-10911A11 machine screw (2 used)
04-84180C01 wash should (2 used)
hybrid (see note) 14-83820M02 heat cpnductive insulator (2 used)
HY1 51-82142K10 resistor network 26-83498M01 heat sink
HY2-4 01-80738703 ESD network 10/25/88
note: For best performance, order dicdes, transistors, and intergrated circuit devices by
connector receplacle Motorola part number.
Jz2 09-84207B01 7 contact female
Ja 28-84318M08 4 pin male
J4 28-84318M07 3 pin male
J6 28~-84318M23 5 pin maie
J7 28-84318M08 4 pin maie
J14-16 28-84318M06 2 pin male
J20 28-84318M06 22 pin male
Jz2 09-80269B01 6 contact, female
J33 09-80269801 6 contact, female
J44 09-80269B01 6 contact, female
J55 09-80269B01 6 contact, female
J66 08-80269B01 6 contact, female
J77 09-80269B01 6 contact, female
J88 0980269804 40 contact, female
J99 28-82622L03 22 pin, male
jumper
Jut-3 06-11009F23 0 ohm
Ju4 06-11009B23 0 ohm
Jus 06-11009F23 0 ohm
Jus 06-11009F23 0 ohm
Jug 06-11009B23 0 ohm
Juio 06-11009F23 0 ohm
Ju13 06-11009823 0 ohm
Jui7-19 06-11009F23 0 ohm
coil, RF
L1 24-80036A02 choke, .5 turn
L2 2483977803 orange, 2.5 turns
connector plug
P& 09-84728L.01 socket connector
P& 09-84728L01 socket connector
P14 09-84728L01 socket connector
P20 09-84728L01 socket connector
P601,602 28-82647K02 10 pin
transistor (see note)
Q1.2 48-11043C05 NPN
Q3 48-11043C26 PNP
Q4 48-00869641 PNP
Q5-7 48-11043C05 NPN

resistor, fixed, g 2 +5%, 1/4 watl (unless otherwise stated)

R1,R2 06-11009E73 10k

R3 06-11009A83 27k

R4 06-11009E83 27k

R5 06-11009E53 1.5k

R6,7 06-11009A73 10K

R8 06-11009A83 27k

Re 06-11009A73 10k

R10 06-11009A89 47k

R 06~11008A73 10K

Ri12 06-11003A89 47k

R13 06-11009A43 560

R4 06~11009A89 47k

R15 06-11009E97 100k

R16 06—~11009A97 100k

R17 06-11009A89 47k

R18 06-11009A61 3.3k

Rr19 06~11009A83 27k

R20,21 06-11009A73 10k

R22 06-11009A89 47k

R23,24 06-11009A73 10k

R25 06~11009A85 33k

R26 06-11009A89 47k

R27 06-11009A53 1.5k

R28 06-11009A87 100k

R29 06~11009A85 33k

R30 06-11008A65 4.7k

R31 18-B0087E08 10k, +20, variable
integrated circuit (see note)

U1 51-84621K48 dual opto—isolator
Uz 51-84887K92 latch, 8 BIT

U3 51-84887K93 8-channel selector




MXW-5118~A (2)

e
iver
iver
iver
ver
AOM
mostable

ed)

)
lator (2 used)

10/25/88
‘ated circuit devices by

KEYED 9.8V

REF 0SC MOD

DET OUTPUT

SYN STROBE

A2
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SYN ADAPT
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SW B+
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SYN ADAPT

KEYED 9.6 V
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MEM ENABLE
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CTRL HEAD STROBE
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VOL (REC AUD)
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A0
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+5V

sP

SPKR LO
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HLN4760C PERSONALITY BOARD

HLN4760C SCHEMATIC (AUDIO)

LEGEND
wudpmes  PRIMARY SIGNAL FLOW
2 swe (GND. RER)
/)7 A- (CHASSIS REF)
I 1MS I1MS i I!MS . O’ THEORY NOTE
28 /\/\/u MAINTENANCE NOTE
& 2] y 4
VPP CONNECTION TO
DRIVER QUTPUT ? METERING SOCKET
(U441-1) (4] coLLECTOR OF
Q443 COLé.E(;T;)R OF
. . A
Shorting J441-1 to J441-2 overrides ] ] " Sr0PF
muting circuits and unmutes audio. The Class B Audio Driver U441 has two e
s & outputs and provides Class B input AUDIO 1,
SRRV SAPLE WUTE —>—gied e signals to the Audio Output Predrivers. OUTPUT | 472 T
FROM PROCESSOR SECTION | 47K AUDIO DRIVERS 2 o8 @
uz-i4 043’7 o6V P/O J103 ? QUTPUT RA466 + 1.8V &
> ' SIDETONE +9. PREDRIVERS 4Tk
o A " FILTER STAGES ALERT TONE FROM N PR At ca85 Q448
HY440 FROM PROCESSOR 1 2t R46Y,.5 5 (o
1K SECTION U2-11 ——— & Mi307
s b = A- 220PF 3
+8V CLASS B s ¢ c469 e
3 440 R435 R4 52 Q443
4% cw% Hyasc it cao” g | 350 % aTKT  case 10 AUDIO DRIVER . @ | Notee — &
= 2 10 K Rast 7 A456 01 cas9 —1—- 220PF
Pojooy L YoRes = 2f; et +5.0v > _do = 086 100K 47K o1 [+ 17 10444 Lracs
ON RADIO CABLE 10383 1 qa00~3 €495 C¥ Q442 | ss0v = = L@ 1 10
REC @0 ca42 paar |7, S P B X BT * R +50v3 M9653 1 cage =
VOL (REC AUDIOY| 3 puBURO & i = T A [UeseR > | e o) e + 452 000 483 |45.0v -, 320PF I
AUDIO ENABLE X 43PF 6} 0.1 0.1 c450 U440C 12+5.0V N ,‘.;ﬁ,g;_‘y( : 9 + +3.0V @ — ca67 1
SWITCH 450V R448 R e o4 [ care 10 HYA0 22 HYAAO 200F ™ | R464
%.6v 7% HY840 a3pF - RA.6PF| UG40D & ] r | i
a7 3 1K 10K ca57 R458 2Q445
ot bl kvl 220pF]. i ! !
VOL SHIELD 0015 g 47C 455 ca56 ! T T T T Q446
L I NOTE 2
{} 0.4 o1 CR445 u 5 ca70
I I i 1 B ! 3
. = = L caca Iy =4 220 PF
When the PRIORITY SAMPLE MUTE | r.ov -0013 c468 L eo6v Q449
A- Ao s line is at low level, Q442 is turned OFF, t - & MI306
o113 o il i ; ca63
L o s e(fe(;tllveg;/h breaking the rec. audio T saoer & a7
: \/\/ sOgwvRP signal pain. Jaas = AUDIO OUTPUT 47K 1
REC AUDIO AUDIO DRIVER INPUT 2 1103 -14 SWITCH A-
1
Ras!
léxRIéJLE Q447 15K
M9642 )
O o CR443 | Ra4S9 { NOTES:
HTE S B 7 Ra62 :
FROM PROCESSOR ~ 2.7K o When the MUTE line is low, the Audio e iﬂ“w 27K 1. Unless otherwise state
SECTION u2-15 i : : ' . 47K £ : . ‘
IW'?G’/” (()ZiOM'UTf /’ZGOQFO;S mbllpw Output Switch Q447 is turned off. This 1 i y = all capacitor values
5;31’ Hich 1S h”"’e h ena r;g action reduces bias current to the P ouast values are in microhenr
| ' Itw o Z orts the rec. audio Audio Output Predrivers, effectively i
signalto ground. disabling those stages and the Output = 2. The Audio Output Pre
Drivers. o 1S 1us - and Q445/Q446 (01-807
VOLTAGE NOTES 25 ¥ ,\/\/ weed 12 I and Q445 are ‘used
e ¥ N\ N \/\/\/\/ di
: . o jodes and are attache
A. DC voltages measured with 20k-ohm/volt muitimeter ORIVER OUTPUT BASE OF Q449 EMITTER OF by a metal band 10 ns
referenced to B-. Supply voltage set for 13.8V. wasn-1 Q448 stages must be replac
. i . ciated diode}toin
B. indicates points at which ac voltages and associa
& waveforms are measured. Refer to circuit board 3. The processor section

Schematics, Circuit Board Diagram, and
Parts Lists for HLN4760C Personality Board
PW-5986-0O

(Sheet 1 of 3)

10/25/88

detail.

Receive voltages are taken with 1 mV received carrier

deviated 3 kHz with a 1 kHz audio tone and VOLUME
control set for 11 V across J001-32 and J001-22.

of the Personality £
diagrams. Al function
propriate diagram Th
+5 V input power Co
cessor section diagea
connections are show
diagram.




HLN4760C SCHEMATIC (AUDIO) parts list

HLN4760C Personality Board (Audio Section) MXW-5987-O
RESRENCE  MOTOROLA  pesomeTion
== PRIMARY SIGNAL FLOW capacitor, fixed, uF $5% 100V (unless otherwise stated)
2 swB (GND. REE) C440 21-11015B05 220 pF +10%
C441 23-11054N08 4.7, +10%, 35V tantalum
(S 1M3 1S 77 A- (CHASSIS REF) Ca42 23-11054L06 1, £20%, 35V tantalum
{} THEORY NOTE C443 21-11014H40 43 pF
C4d4 08-11051A02 0015, 63V
28 I ,\/\/a.a §  MANTENANCE NOTE 445,446 08-11051A13 1,63V
ve-p VR 21 ecTion To C447 21-11014H40 43 pF
VPP, CONN|
gt PR o i R
(U441-1) E;_] COLLECTOR OF
Q443 COLLECTOR OF C451 08-11044A13 056, 63V
Q448 ar C452,453 08-11051A13 1, 63V
Y oo Gass 06 11081A13 ¥ B
The Class B Audio Driver U441 has two i AUDIO 1a0s N Case 0811051407 01, 63V
outputs and provides Class B input AUDIO -+ QUTPUT 7O MTR SOCKET c457 21-11015805 220 pF, +10%
f 1 j QUTPUT 2 Jz-2 (458,459 08-11051A07 .01, 83V
signals to the Audio Output Predrivers. ORIVERS § 7472 TRANSFORMER o cé?«orlzo n Cano 211015808 220 o, +10%
AUDIO 08 @ 1440 PR L HEAD) Ca61 23-82747L06 220, +10%, 25V, electrolytic
P/O 103 {} OUTPUT R466 A28V "ol 6 4 C462 23-11054F10 22, £10%, 15V tantalum
s SIDETONE ~ +9.6V . P i 37 |SPKR auDio W C463 21-11015805 220 pF, £10%
3ES ALERT TONE FROM N § Laeo PREDRIVERS - R Carz|  SPK C464 08-11051A02 0015, 63V
FROM PROCESSOR 220PF cass R468, 13 5, /oA Q448 0.2z | TO MTR SOCKET C465-471 21-11015805 220 pF, £10%
SECTION U2-11 S A— N MIZ07 C472,473 08-11051A15 22,83V
: T Y i 132 SR BImG Padaiilaeer
) %, antalum
R450 Hyaso TE case Resz AS&SSDSRK\B,ER . O—} Q443 c3s® P z 7 22 |SPKR AUDIO LOW a6 21-11014H19 56 pF
cast 220K ; ! ¢ N i NOTE2 —  Jorr RZIE 470 car7 08-11051A13 1, 63V
K R45] R456 01 €459 | ———— ] ' 10K AA diode (see note)
= 056 1oox 4.7K a7 ..E'—_ % Q444 lpacs R4€9 CR440-445 48-11034A01 silicon
Q442 | +s0v = = I L\.\.B 10 s . 10 BaTs
Mo653 o cagé =< hybrid (see note)}
- 220PF AR HY440 51-82142K07 resistor network
I 12+5.0V <\2‘l¥52udo__c‘i?3 +5.0V g N 5.0V - \i e -~ 7:%‘3‘2’,4
: o |_cars 10 W22 HY440 220°F AR connector receptacle ‘
: <5.6 PF| U440D & ] =1 R464 = Jao1 28-83603M02 20 pin, male
3 1x 10K (e R456 X 10 Jaaz 28-84318M06 2 pin, male
220pF ] 2rx ! 4445
‘ cass  |case ! T T [MQa4s o 24-83961807 choke, RF
0.1 .01 CR445 | b— — 1~ [\ | NOTE 2 cat0 '
:_I; I i | \\'> _} 3 transistor (see note)
= = 4. C464 b 2 220PF Q409 4800869648 NPN
he PRIORITY SAMPLE MUTE rov T .0015 c468 o6y Q449 Q410 48-00869649 PNP
: 8 A\ o0 Q411 48-00869648 NPN
t low level, Q442 is turned OFF, T o ® MI306 Qat2 1500569049 e
ly breaking the rec. audio 463 @s) Q440 48-11043C07 NPN
ath. T zzoeF Ra&7 Q441 48-11043C05 NPN
Jaa3 = AUDIO OUTPUT ATk 1 Q442 48-11043C37 NPN
SWITCH Q447 48-11043C05 NPN
2 g J103-14 a- Q448 48-84413L07 NPN
SEW-1065-A Q449 48-84413L06 PNP
. 1069~
Rag! ; resistor, fixed, {2 +5%, 1/4 watt (unless otherwise stated)
AUDIO Q447 15K s 3 .
ENABLE R440 06-11009E45 680
rass | maso M9642 NOTES: R441 06~11009E59 2.7k
MUTE 4 X { : R442 06-11009E73 10k
TTTFE i . 47K Ras2 ) ‘ R443 06-11009E59 2.7k
When the MUTE _line is low, the Audio Ras0 g! 27K 1. Unless otherwise stated. all resistor values are in ohms; Faas.445 06-11009A59 27k
Output Switch Q447 is turned off. This L L : = all capacitor values are in microfarads; alt inductor R447 448 o 11009a89 ey
action reduces b!&S' current to the 1 Juast values are in microhenries. R449 06—11009E45 680
Audio Output Predrivers, effectively i R450 06-11009F06 220k
disabling those stages and the Output = i i Raen o 1ok
Or g g P 2. The Audio Output Predrivers Q443/Q444 (01-80726D63) R452 06-11009E01 10
| rivers. M8 . i R453 06-11009E43 1k
'NOTES LY M8, 1M and Q445/Q446 (01-80726D64) are matched pairs. Q444 fasa 0011009E73 Tok
s I /\/\/ Mw: f\f\\ 12 : \/\/\/\/ and Q445 are used as temperature compensation R455 06—11009E89 47k
. . VPP i ; i i R456 06-11009E65 4.7k
th 20k-ohmivolt multimeter vP-P diodes and are attached to their associated transistors g oo11000ESS ook
age set for 13.8 V. ?S‘XE?.SUTPUT BASE OF Q449 EG] EMQH;T;EGR OF by a metal band to insure gOOd thermal COAntaCt. These R458 06~11009E59 2.7k
stages must be replaced intact (the transistor and its 2123.460 gg:ugggggs; zgt
which ac voltages and associated diode) to insure proper operation. R462 06-11009E83 o7k
ed. Refer to circuit board ‘ , R463.464 06-11009E01 10
| 3. The processor section and the rec. audio output section gzgg 67 e X
of the Personality Board are shown on separate R468 06-11009A01 10
o . . - i . R469 06—11009E01 10
with 1 mV received carrier d:agrams. A” functional signals are shown on the ap R470 06-11009E73 10K
7z audio tone and VOLUME propriate diagram The SW B+, SW B, +96 V and A471 06-11009E33 290
01-32 and J001-22. +95 V input power connections are shown on the pro- R472 17-82350A14 .08, 120, 1W
cessor section diagram. The A+and A- input power transformer
connections are shown on the rec. audio output section T440 25-84083803 audio output
d;agram. integrated circuit (see note)
U440 51-80067C04 quad op—-amp
Ud41 51-84621K14 audio driver
mechanical parts
75-80144H01 insulator (461-474), 2 each

10/25/88
note: For best performance, order diodes, transistors, and intergrated circuit devices by
Motorola part number.
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DATA ENABLE
PL/DPL ENABLE

KEYED ENABLE
SW B~

+9.6V
DET MUTE CONTROL

SIDETONE IN
EMS MUTE

NC

TRANSMIT DVP
TRANSMIT MODE

PRIORITY SAMPLE MUTE
SIDETONE QUT

REVERSE BURST ENABLE

CONTROL CABLE /O INTERFACE

+5V TE 3
s win koo oo wore 3) HLN4760C SCHEMATIC (MICRC
— 9
HY3A & NOTE
‘”ﬂg 20K 8 9 1 10 M1 /0
MODE 1 |13 £2 P4-0
~Jusp 7
9 5 v
q /2
49 .
M2 mewo
1 oo MODE 11 MODE 2 | 17 b Pa-1 ~ p4-0 g
USA 81 pa-0
2 f— > MODE 8 3 o .
3 5 MODE 7 4 MICROCOMPUTER ACTIVITY MONITOR P2 10 pa-1
b pa-2
4 —+MODE 6 THE SYNTHESIZER STROBE SIGNAL WILL, P43 1 pga
ey DURING NORMAL OPERATION, KEEP THE ot 12
ACTIVITY TIMER FROM TIMING OUT. IF e o paca CROC
R THE SIGNAL CEASES, INDICATING -
pa-2 pa-s -
MODE 3 | 24 : MICROCOMPUTER FAILURE, THE TIMER oo 14 CONTRO!
25 cr2 TIMES OUT AND ACTIVATES THE RESET / pa-6
ACTIVITY TIMER 33K ASTABLE, Litcaid 18] pa-r
J10 i o el
— Tfm 7 P1-5 23 p0s
1 — MICROCOMPUTER ACTIVITY PA INHIBIT P1-6 24|06
2 ouT TO PA ENABLE SWITCH Q5 7 sl
[ T SO Y 4 ¢)) ¥ MODE 4 | 25 Pa-3 5 ;NUQA | P17 ]
s
L - MODE 12 SYNTHESIZER STROBE OUTF——N.C sy
FROM STROBE DRIVER 21y A *
a7 TIM 2 :} A28
cp =
5 100K
+5V ci4
MoDE 5 | 12 Pd-4 CRS & 9 14 047
it o [ TM
—VCCsuT |2 MICR
T I . MODE § s out RESET ASTABLE
2 fp————r——»MODE 10 . outH% N.c
3 e MODE 4 "~ P = 12 IN o
sl swoDED o NOTE MODE SELECT LINES M1-M12 PROVIDE 8)- 15
MODE & | 16 2 372 ms 1o pa-5 DIRECTIONAL INTERFACE FROM THE PER- TIM 2
~d SOMALITY BOARD TO THE CONTROL cp <
HEAD R27 R29 75
o 1.5K 33K i3
N
Y cig ¥OR4
9"~w — a24 :Lj RESET 38 RESET
; HY4C %NOTE — 10K
: JU18, 3 8 1 CR3 35 | MAINTENANCE
[t M7 10 pag ' RESET DISABLE
3 . e NG e TO 40116 MODE 7 | 23 pryes CRT (P5-5)
[ " l v MAINTENANCE SQUELCH TAIL R
2 )i Twzs 4 3 J3 |RESET
1 .A.9 28 imo're &) ueB 29 |DISABLE
. J23 18 922 2 (NOTE 5) = — 37| M1-M8 O
017 M1-M8 BUTPUT SELECT -
NOYE 5, NOTE 5} - o
! ) f HYAE *NOTE )1 oo P1-1)
20K
w8 1/0
Pa-7 R22
MODE 8 | 29 HYAF <7 Lute Rez
L 1K 5 [ 7 T( ) [ MM
PIO = _an TRETIYEETEREY e
Ja01 c20 Jute 7 ey UGC[ ! M1-M8 INPUT SELECT L PYO——
10UF £ — J——
2 EAR N A3t of NOTE M9-M12 OUTPUT SELECT 35| M9-m12 BUTPUT
"{ 10K HY3E N 15 P12)
= 20K
14 M9 1O
MODE 9 |26 5 13\} P1-4 c18
Hv30 usk 2200F T
10K 5 1aPN_i3 =
8 .5 YR s M9-12 INPUT SELECT/CONTROL HEAD STROBE
HE
5v 26
9 K +9.6V ISOLATED
4 HY3C NoTe S— INPUT Y T ezt BYT (P5-7)
20k 5 Rg MULTIPLEXER 27K T $hopr
! 4 12 M0 WO 20K R32 = (NOTE 8)
g MODE 10 {19 USE P1-5 Juel 10K 24 16 Ju3
HY3F Z } N vee 000 (NOTE 5) s
LIOK 3 12P~g1 (NOTE5) N2 Aot - P0O-0
: 4
AN 5y U4E 15 CHANNEL ACTIVITY Al s at2 PO-1 W PO-1
{NOTE 5) 1 13 PO-2
| SYN. SYNC. Wo o At PO-2
9 ) ROM P601-9
HY4G hoTE e 3V 2 Liwe
Jros 20K 8 i " HY1 5 s our 12 38 MUX INPUT DATA
MODE 11 | 30 8 13 b4 M1110 o1 s notes . (INTERRUPT)
s HyaH u7F Juta r 7 N4
10K 7 14 13 R 9 8 u1
10 ) g NOTES) | N7 GND
e oRe o T P MOTES) ; | NH DIS PTT ISOLATION
Bt
: E $D 3A 26 70 [15 20,21
12 1o Tsv ; 20K §20K T20K 320K i l——-_{ 1 7 L TEST
30 9 F 10K = =
S ——————w 19, NOTE 5 5
2 o6V 47K -0 szoz,} U1, PTT ISOLATION, IS WIRED TO PROVIDE v
¢ L MODE 12 | 11 - 12 P17 4l caok I3 A LOW-GOING PTT SIGNAL TO THE 2 8
- HYZH o MICROCOMPUTER IN POSITIVE OR ; 5]
6 34 +5V 108 7 2l B 8 30K Ix NEGATIVE-GROUND SYSTEMS.
13 35 ng al H10K | . MIC HI TO \ 37 ) ]
m——— METER SOCKET
7 CONTROL HEAD | 1 ——— - st B Juil L e el B8 ETER SOC MUX ADDR
27KS 10K (NOTES) 27K Ju9 R21 J RS
STROBE T2 Y9 d @
8 %6 Q1 2 + = SNOTE 5) T T 10K 1.5K =
8 21 + mesaz L o0 l L NOTE 2 3 TRANSMIT INDICATOR tiote 5 B
+9.6V /0 Jai R
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NOTES:

HLN4760C PERSONALITY BOARD

1. UNLESS OTHERWISE STATED, ALL RESISTOR VALUES ARE IN
OHMS, ALL CAPACITOR VALUES ARE IN MICROFARADS, AND
ALL INDUCTOR VALUES ARE IN MICROHENRIES

2 THE MICROCOMPUTER AND RECEIVE AUDIO OUTPUT SEC-
TIGNS OF THE PERSONALITY BOARD ARE SHOWN ON

SEPARATE DIAGRAMS THE SWB+,SWB~,

+9.6 V SUPPLY

AND THE + 5V SUPPLY INPUT CONNECTIONS ARE SHOWN ON
THE MICROCOMPUTER SECTION DIAGRAM AND THE A+ AND
A~ INPUT CONNECTIONS ARE SHOWN ON THE RECEIVE AU-

DO QUTPUT SECTION DIAGRAM.

3. RESISTORS LABELED HY1-HY4 ARE PART OF FOUR HYBRID
RESISTOR NETWORKS. THESE RESISTOAS ARE NOT INDIVIDU-
ALLY REPLACEABLE, THE ENTIRE HYBRID MUST BE REPLACED
IF ANY RESISTOR WITHIN THE HYBRID FAILS

4. CAPACITORS C1 THROUGH C6 (.01 uF 5%, 63V PART
#08-11051A07) ARE BYPASS CAPACITORS
FOR INTEGRATED CIRCUITS U2 THROUGH U7 RESPECTIVELY

§. REFER TO JUMPER TABLE,

6. NORMAL POSITION OF JUMPER PLUGS CONNECT PIN 1 TO 2

AND PIN 3 TO 4.

7. ON LOW-BAND RADIOS, JUMPER BYPASSES L2.
8. THE DIODE PART OF HYBIRD ASSEMBLIES (HY2-4})S USED

IN LATER MODELS ONLY

9 COMPONENTI(S) USED ON HLNADIBA ONLY
O. SEE PARTS LIST FOR VALUE OF COMPONENT

MULTIVIBRATOR

JUMPER TABLE
[JUMPER | DESCRIPTION TYPE | STANDARD | HFCH
SCAN ENABLE | JUMPER IN# OUT
PL REVERSE JUMPER N IN“#
BURST
JU3 | SPEC CUST APP | JUMPER N N
JU4 | SPEC CUSTAPP | JUMPER N IN
JUs | OUT FOR <63 JUMPER N N
MODES
JUG | IN FOR <63 JUMPER out our
MODES
Ju? | NOT USED o —
JUS | IDC DATA INPUT | JUMPER IN*# IN'®
Jug | SQUELCH TAIL | JUMPER N IN
JU10 | PLUDPL DISABLE | JUMPER IN N
JU11 | DET MUTE CTRL | JUMPER out ouT
Ju12 | SECURENET JUMPER ouT# | ourTs
MODULATION
JU13 | SECURENET JUMPER N N
MODULATION
JU14 | DISPLAY ENABLE | JUMPER IN N
JU16 | CTRL HD STROBE| PLUG our N
JU16 | INPUT STROBE PLUG ouT N
ENABLE
JU17 | QUTPUT STROBE | JUMPER N out
DISABLE
JU18 | HY3 PIN 2 PULLUP| JUMPER N out
JU19 | HY4 PIN 4 PULLUP| JUMPER N out
Juast | PA CURRENT JUMPER ouT | oUT'H
DISABLE
Ju20 | LB JUMPER PLUG ouT out
Ju21 | AX SECURENET PLUG ouT# ouT#
J22 | DISC AUDIO PLUG N IN#
Ju23 | M7 DISABLE PLUG ouT ouT
J21 | PTTREF SELECT | PLUG POS A# | POS A#
Ju22 | AX DVP SELECT PLUG POSA | POSB
J23 | SQUELCH AUDIO | PLUG POS A# |POS A#
SELECT
[_R33 | RESISTOR| __ouT# ouT#
= REVERSE FOR SECURENET NON-XL
# = REVERSE FOR SECURENET XL
INTEGRATED CIRCUITS
REF. Vee  |GROUND)
numges, TYPE DESCRIPTION (15} [Ew B
U1 D74 | OPTO-ISOLATOR - -
U2 | M8473 |8-BIT ADDRESSABLE 16 8
LATCH
U3 | MB475 | 8-CHANNEL DATA 16 8
SELECTOR ;
*U4, 6 | MBA474_|HEX BUFFER (TRI-STATE)| 16 ' 8
*US, 7 | M6177 | HEX BUFFER (TRI-STATE)| 16 ' 8
U8 | M0756 | MICROCOMPUTER 4020
US| M8453 | DUAL MONOSTABLE 6 | 8

*REMOVE FOR HMCH ACCESSORIES
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parts list

HLN4760C Personality Board (Mig
REFERENCE MOTORO|
SYMBOL PART NO
capacitor, fixed, uF +10% 100V (|
C1-6 08110514
Cc?7 23846694
c8 23-11054L
C8.10 23-11054k
C1t 21-110158
Ci213 23-11054L
Ct4 08~11051A
c18 21-110158
ci9 08-11051A
Cc20 23~11054H
Cca1,22 21-110158
C51 21-13741N
C52 08-11051A
C53 21-137418
C54 21-13741
C55 08-11044A
C56 08-84637L
C57 21-137408
C58 08-11044A
C59 21-137408
C60 23-11013D
Ccet 08-11044A
C62 21-137408
diode (see note}

CR1 48-80236E]
CR3 48-82921G
CR4-7 48-11034A
CR51,52 48-80236E
hybrid (see note)

HY1 51-82142K
HY2-4 01-80738TH
HY51 51-82142K
HY52 51-82142K|
connector receptacle

J1 01807467
J2 09842078
J3 28-84318

J4 2884318

J6 28-84318M;
J7 28-84318M
J14-16 28-84318M
Jz20 28-84318M
Jez 09-80269B!
J23 28-84318M
J33 098026984
J44 098026984
J51 01-807497%
J455 09--80269B1
J66 09-80269B0
J77 098026984
J88 09-8026984
J99 28-82622L0
J1o1 09-8026984
jumper §
Jut-3 06-11009F2
Ju4 06-1100982
Jus 06-11009F2
Jus 06~11009F
Jug 06—110098
Juio 06-11009F2
Ju13 06110098
Ju17-18 06-11009F2]
Juz1.22 28-84318M
Juzz 09-84728L0
coil, RF

L1 24-80036A0
L2 248397780
connector plug

P6 09-84728L0
P14 09-84728L0
P20 09-84728L0
P21A,22A,23A 09-84728L0
P51 28-847897F0
P52 28-48797F0
P601,602 28-82647K0
transistor (see note)

Qt2 48-11043C0
Q3 48-11043C2
Q4 48-0086964
Q57 48-11043C0
Q51,52 48-80141L0
resistor, fixed, ohm, $5%, 1/4 watl
R1 06~11009E6)
R2 061 1009E7§
R3 06-11009A8;
R4 06-11009E8
R5 06-11008E
Re,7 06-11009A
R8 06-11008A8
R9 06~11009E8¢
R10 06-11009A8%
R11 06-11009A7¢
R12 06-11009A8¢
R13 0611009447
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HLN4760C Personality Board (Microcomputer section) MXW-5986-0 MXW-5989-0 (2)
REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed, uF +10% 100V {unless otherwise stated) R14 06-11009A89 47k
C1-6 08~11051A07 .01, +5%, 63V R15 06-11008E97 100k
c7 23-84669A08 100, ~10%, +150%, 25V electrolytic R16 06-11009A97 100k
Cc8 23-11054L06 1. 50V tantaium Rt7 06-11009A89 47k
Cg,10 23-11054H08 .10, 25V tantalum Ri8 06-11009A61 3.3k
Cit 21-11015805 220 pF R19 06-11009A83 27k
CiZ13 23-11054L.06 1, 50V tantalum R20,21 06-11009A73 10k
Ct4 08-11051A11 047, +5%, B3V R22 06-11009A89 47k
c18 21-11015805 220 pF R23,24 06-11008A73 10k
C19 08-11051A07 .01, 5%, 63V R25 06-11009A85 33k
c20 23-11054H08 .01, 25V tantalum R26 06-11009A89 47k
cai.22 21-11015B05 220 pF R27 06-11009A53 1.5k
C51 21-13741N51 .018, 50V R28 06-11009A97 100k
Cs2 08-11051A11 047, +5%, 63V R29 06-11009A85 33k
C53 21-13741B11 390pF, +5%, 50V R30 06-11008A65 4.7k
C54 21-13741N45 .010, 50V R3t 18-80087E08 10k, +20, variable
C55 08-11044A13 .056, +5%, 63V R32 06-11009A73 10k
C56 08-84637L.09 .023, +5%, 63V R33 06—11009E39 390
C57 2113740878 .00t uF, +5%, 50V R51-54 06-11077B09 27K, 118 W
C58 08-11044A13 056, +5%, 63V R55,56 06-11077813 39K, 1/8W
C5%8 21-13740869 680 pF, +5%, 50V R57 0611077823 100K, 1/8 W
€80 23-11013D01 1, 20V R58,59 06-11077B09 27K, 1/8 W
Cet 08-11044A13 .056, +5%, 63V R60 06-11077B823 100K, 1/8 W
ce2 21-13740B57 220 pF, £5%, 50V integrated circult {see note)
diode (see note) U1 51-84621K48 dual opto-isolator
CR1 48--80236E07 silicon uz2 51-84887K92 latch, 8 BIT
CR3 48-82921G01 germanium U3 51-84887K93 8-channel selector
CR4-7 48~11034A01 silicon U4 5182884174 hex non~inverting driver
CR51,52 48-80236E08 silicon us 5184561177 hex non—inverting driver

N ue 51-82884L.74 hex non-inverting driver
hybrid (see note) , U7 51-84561L77 hex non-inverting driver
HY1 51-82142K10 resistor network us 51-97009C04 microcomputer 4Kx8 ROM
Hy2—4 01-80738T03 ESD network ) 51-84887K53 mutivabrator dual monostabie
HY51 51-82142KH1 resistor network ust 51-84887K01 hex buffer
HY52 51-82142K08 resistor network Us2 51-80067C04 quad operational amplitier
connector receptacie Us3 51-84887K60 triple analog
J1 01-80746779 front connector assembly 34 51-80067C05 Bi-Fet triple analog
J2 0984207801 7 contact female voltage regulator
J3 28-84318M08 4 pin male VR1 48-82256C12 zener
J4 28-84318M07 3 pin male
J6 28-84318M23 5 pin male crystal (see note)
J7 28-84318M08 4 pin male Y1 48-82611M10 crystal
Ji4-16 26-84318M06 2 pin male
Jao 28-84318M06 22 pin male mechanical parts
N YN § contact, female 01-80708720 heat sink (2 used)

o pin male 75-05295801 crystal
J33 09-80269B01 6 contact, female rystal base
g 46-83821M0O1 stud guide, PROM (2 used)

J44 09-80269B01 6 contact, female
J51 01-807497T82 /0 board 10/25/88
455 09-80269801 6 contact, female note: For best performance, order diodes, transistors, and intergrated circuit devices by
J66 09-80269801 6 contact, female Motorola part number.
J77 0980269801 6 contact, female
Jasg 09-80269B04 40 contact, female
J9sg 28-82622L03 22 pin, maie
J101 09-80269B01 6 contact, female
jumper
JUt-3 06-11009F23 0 ohm
Ju4 06-11009823 o ohm
JUs 06-11009F23 0 ohm
Jus 06-11009F23 0 chm
Jug 06—11009B23 0 ohm
JU10 06-11009F23 0 ohm
JU13 06-11009823 0 ohm
JU17-19 06-11009F23 0 ochm
Juzi.22 28-84318M0B 2 pin male
Juz2 09-84728L01 socket connector
coil, RF
L1 24-B0036A02 choke, .5 turn
L2 24-83877B03 orange, 2.5 turns
connector plug
PG 09-84728L01 socket connector
Pt4 089-84728L01 socket connector
P20 09-84728L01 socket connector
P21A,22A,23A 0984728101 socket connector
P51 28-84797F09 7 pin
P52 28-48797F08 4 pin ,
P601,602 28-82647K02 10 pin
transistor (see note)
Q2 48-11043C05 NPN
Q3 48-11043C26 PNP
Q4 48-00869641 PNP
Q57 48-11043C05 NPN
Q51,52 48-801411.02 NPN
resistor, fixed, ohm, +5%, 1/4 watt (uniess otherwise stated)
R1 06~-11009E61 3.3k
R2 06-11009E73 10k
A3 06-11009A83 27k
R4 06—11008E83 27k
RS 06-11009E53 1.5k
R67 06-11009A73 10k
R8 06-11009A83 27k
R9 06-11009E80 20k
R10 06-11009A89 47k
R11 06-11009A73 10k
R12 06-11009A89 47k
R13 06-11009A43 560
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! :Esoo PF = us! MB402 158V} 8 HEX INVERTER
— us3 MAR405 16{86V)| 7,8 TR:PLE 2--CHANNEL
LC56 MULTIPLEXER/
o DEMULTIPLEXER
1’023 us2 mM2006 | 1186w 7 CQUAD OP AMP
us4 M2007 7{96V) 4 BIPOLAR FET OP AMP
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CMO3 DEVICES. FROPER CARE SHOULD BE TAKEN WHILE
HANDLING THEM,

3. ICTYPES AND CONNECTIONS FOR THIS BOARD ARE AS FOLLOWS:

REFERENCE
DESIGNATIONS | TYPE vee GND DESCRIPTION
ust m8402 | 1i5v) |8 HEX INVERTER
us3 MR405  16{06Vvi] 7.8 TRIPLE 2-CHANNEL
MULTIPLEXER/
DEMULTIPLEXER
usz M2906 | 11B8YVIL7 QUAD OP AMP
usa m2007 | 7186V |4 BIPOLAR FET OP AMP

COMPONENT SIDE

HLN4760B AND HLN4760C

parts list

/0 BOARD

SOLDER SIDE GBW-3067-B
COMPONENT SIDE : = GBW-3066-B
OVERLAY ~- GBW-5281-0

SOLDER SIDE

SOLDER SIDE: GBW-3067-B
COMPONENT SIDE @ GBW-3066-B
OVERLAY - GBW-3068-D

HLN4760B/C input/Output Board MXW-5119-A

REFERENCE MOTOROLA

SYMBOL PART NO. DESCRIPTION

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

C51 21-11032A24 018, + 10%

C52 08-11051A11 .047, 63V

C53 21-11032A14 0027, + 10%

C54 21-11032A21 .01, £10%

C55 08-11044A13 .056, 63V

C56 08-84637L0% 023, 400

C57 21-11031A65 1.8k pF

C58 08-11044A13 .0586, 63V

Cs9 21-11031A59 680 pF

C60 23-11013D01 1 £ 10%, 20V

Cs1 08-11044A13 056, 63V

cez2 21-11031A47 220 pF

diode (see note)

CR51,52 48-80236E08 dual

hybrid (see note}

HY51 51-82142K11 resistor network

HY52 51-82142K08 resistor network

connector plug

P51 28-84797F09 7 pin, male

P52 28-84797F08 4 pin, maie

transistor (see note)

051,52 48-80141L02 NPN

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

R51-54 06-11024A83 27k

R55,56 06-11024A87 39k

R57 06-11024A97 100k

R58,59 06—11024A83 27k

R60 06—11024A97 100k

transistor (see note)

Us1 51-84887K01 hex butfer

usz2 51-80067C04 quad op-amp

US3 51-84887K60 2 channel multiplexar

us4 51-80067C05 bi-field effect op—amp
10/25/88

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

Motorola part number.

Schematic, Circuit Board Diagram, and

Parts List for I/O Board
PW-5993-0
10/25/88
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