@ MOTOROLA MC compact
Base Station and Repeater

66 —88/136 —174/174 — 225/403 — 470 MHz
1—6/1—-10/10—25 W adjustable, (174 — 225 MHz, 25 W)

; NOTE: This manual was originally printed in Germany, on A4 size paper. Some
"", formatting adjustments have been made to fit the images on US paper sizes.

- When printing this PDF document, select "Fit to printer margins" in Page Setup.

Although the MC Compact station is similar to the Motorola R-100 station,
there are some significant differences between the two models.
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Note: This manual has been reproduced in "Full Page" format, with all pages scanned in actual
size. To print sections of long pages in standard 8.5 by 11 inch size, use the Adobe "Snapshot
Tool" to select the portion or detail you want to print. Click on "Tools" then on "Basic" and then on
"Snapshot Tool." To get a full-size reproduction of this document, take the PDF file to a commercial
graphics house for printing on a document (roll) printer.
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OPTION BREAKDOWN CHART
for MC compact
OPTION ADD DELETE  DESCRIPTION

MAL15AB Wild Card I JE— —_—
MAL16AB Wild Card II [— —_—

MAL32AC Omit Power Supply GPN1007A 10W Power Supply
(DC Only Operation) GLN6900A Omit Power Supply Hardware
GKN6121A European AC Line Cord
MAL32AD Omit Power Supply GPN1008A 25W Power Supply
(DC Only Operation) GLN6900A Omit Power Supply Hardware

GKN6121A European AC Line Cord

*MAL63AB Transmit PL Disable
*MAL66AB 4~Channel Capability
*MAL75AB Omit Time—Out-Timer
MAL84AA Omit Wireline Control GLN6767A Tone Remote Control Board;
1-Frequency
GLN6815A Omit Wireline Control Board
MAL84AB Omit Wireline Control GLN6768A Tone Remote Control Board;
Optioned
GLN6815A Omit Wireline Control Board

*MAL91AB PL Decode Only

MAL143AB Remote Repeater Control

MAL144AA 4-Wire Audio

MAL164AA Rack Mount, Without Slides GLN6773A Rack Mount Hardware
GLN6861A Wall Mount Hardware

MAL182-- External Duplexer As Used As Used

MAL202AB ZVEL Guard Tone (2100 Hz)

MAL203AB EEA/CCIR Guard Tone

(2325 Hz)
MAL206AF Battery Revert With Charging GPN1007A 10 W Power Supply
GPN1009A 10 W Reverting Power Supply
MAL206AG Battery Revert With Charging GPN1008A 25 W Power Supply
GPN1010A 25 W Reverting Power Supply
MAL301AB Service Handset TMN6164A Handset
MAL306AD 2 ppm Frequency Stability GLE6175A TX Board; 5 ppm
(403-433 MHz) GLE6174A TX Board; 2 ppm
MAL306AE 2 ppm Frequency Stability . GLE6177A TX Board; 5 ppm
(438~470 MHz) GLE6176A TX Board; 2 ppm :
MAL306AJ 2 ppm Frequency Stability GLE6141A RF Board; 25 kHz; 5 ppm
(403-433 MHz) GLE6147A RF Board; 25 kHz; 2 ppm
MAL306AK 2 ppm Frequency Stability GLE6142A RF Board; 25 kHz; 5 ppm
(438-470 MHz) GLE6148A RF Board; 25 kHz; 2 ppm
MAL306AL 2 ppm Frequency Stability GLE6145A RF Board; 25 kHz; 5 ppm
(T420-R438 MHz) GLE6150A RF Board; 25 kHz; 2 ppm
MAL306AM 2 ppm Frequency Stability GLE6144A RF Board; 25 kHz; 5 ppm
(T438-R420 MHz) GLE6151A RF Board; 25 kHz; 2 ppm
MAL311AA Duplex Base Operation
MAL317AB Line Continuity Check
With Wireline Acknowledge
*MAL349AA ZVEI Format
*MAL350AC Modified ZVEI Format
*MAL351AC CCIR Format
*MAL352AC 70 ms CCIR Format
*MAL353AC EEA Format
*MAL395AB Non-Standard Time-Out-Timer
*MAL404AB Extended First Tone (600 ms)
*MAL40S5AB PL Encode Only
*MAL463AB PL-Selectable Encode
- Two Selectable
*MAL576AA Single Tone Decode
For Repeater Access Tone Decoder
*MAL679AB 2-Channels
MAL692AB Single United Kingdom GKN6121A European AC Line Cord
AC Line Cord GKN6153A United Kingdom AC Line Cord
MAL692AC Double United Kingdom GKN6121A European AC Line Cord; 2 Used .
AC Line Corxd GKN6153A ° U.K. AC Line Cord; 2 Used
MAL813AA Expanded Carrier Squelch GLN6767A Tone Remote Control Board;
Operation 1-Frequency
GLN6768A Tone Remote Control Board;
Optioned -

*MAL853AB French ZVEI Format
*MALB61AA Non-Standard Auto—~Reset Time
*MAL868AB Channel Slaved PL
*MAL871AA Non-Standard Extended

First Tone




OPTION BREAKDOWN CHART

for MC compact

(cont'd.)
OPTION ADD DELETE DESCRIPTION
MAL878AB Line-Fail Talk-Thru
With Wireline Acknowledge
MAL882AA Rack Mount With Slides GLN6774A Rack Mount Hardware W/Slides
GLN6861A Wall Mount Hardware
MAL882AB Rack Mount With Slides GLN6774A Rack Mount Hardware W/Slides
GLN6861A Wall Mount Hardware
GLN6862A Fan .
GKN6121A European AC Line Cord
*MAL889AB Channel Slaved RF Power
MAL895AC -6 dBm Line Level
MAL899AB PL-Selectable Encode/Decode
- Two Selectable
*MAL908AA 2-Tone Sequential Format
For Repeater Access Tone Decoder
#*MAL909AA X-Tone Sequential Format
For Repeater Access Tone Decoder
MAL923AA Squelch Monitor
*MAL930AA Selectable PL Encode
- Four Selectable
#MAL931AA Selectable PL Encode/Decode
— Four Selectable
MAL932AA Repeater Access Tone Decoder GLN6769A Repeater Access Tone Decoder
GLN6881A Firmware PROM
MAL933AB Service Speaker GSN6036A Speaker
MAL934AC Low Range VHF (136-162 MHz) GLD6180A TX Board; 146-174 MHz; 5 ppm
25 kHz Channel Spacing GLD6166A RF Board; 146-174 MHz;
25 kHz; 5 ppm
GLD6165A RF Board; 136-162 MHz;
25 kHz; 5 ppm
GLD6179A TX Board; 136-162 MHz; 5 ppm
MAL934AD Low Range VHF (136-162 MHz) GLD6180A TX Board; 146-174 MHz; 5 ppm
12.5 kHz Channel Spacing GLD6170A RF Board; 146-174 MHz;
12.5 kHz; 4.5 ppm
GLD6169A RF Board; 136-162 MHz;
12.5 kHz; 4.5 ppm
GLD6179A TX Board; 136-162 MHz; 5 ppm
MAL934AE Low Range VHF (136-162 MHz) GLD6165A RF Board; 136-162 MHz;
25 kHz; 5 ppm
Base 25 kHz Channel Spacing GLD6166A RF Board; 146-174 MHz;
25 kHz; 5 ppm
MAL934AF Low Range VHF (136-162 MHz) GLD6169A RF Board; 136-162 MHz;
12.5 kHz; 4.5 ppm
Base 12.5 kHz Channel Spacing GLD6170A RF Board; 146-174 MHz;
12.5 kHz; 4.5 ppm
MAL937AA Enhanced GLN6878A Enhanced Tone Remote Control
Board
Tone Remote Control Operation GKN6164A Enhanced Tone Remote Control
Base Station Cables
GKN6162A Base Station Cables
MAL937AB Enhanced GLN6878A Enhanced Tone Remote Control
Board
Tone Remote Control Operation GKN6164A Enhanced Tone Remote Control
Base Station Cables
GKN6162A Base Station Cables
GLN6767A Tone Remote Control Board;
1-Frequency
GLN6768A Tone Remote Control Board;
Optioned
MAL937AC Enhanced GLN6878A Enhanced Tone Remote Control
Board
Tone Remote Control Operation GKN6165A Enhanced Tone Remote Control
Repeater Station Cables
GKN6163A Repeater Station Cables
MAL937AD Enhanced GLN6878A Enhanced Tone Remote Control
Board
Tone Remote Control Operation GKN6165A Enhanced Tone Remote Control
. Repeater Station Cables
GKN6163A Repeater Station Cables
GLN6767A Tone Remote Control Board;
1-Frequency
GLN6768A Tone Remote Control Board;

Optioned

* Firmware (Code Plug Programming) change required.

(The next page is 2-1)
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The TRC board is capable of decoding six
tones, which are:

2175Hz - Guard tone (may be 2100Hz or 2325Hz
in some stations)

2050Hz - PL Monitor

1950Hz - Select or transmit on F1l

1850Hz - Select or transmit on F2

1550Hz - Repeater knockdown or carrier
squelch enable

1450Hz - Repeater setup or carrier squelch

disable

The Tone Remote Control (TRC) board is
mounted inside the top cover of the station.
There are 3 models of this board with usage
dependent wupon the station type (base or
repeater) or the option(s) ordered with the
station. The circuit boards are identical ex-
cept for their number of components.

The fully populated board (Model GLN 6768A) is
used on all Private-Line squelch, tome control
models and provides for 4-wire line audio and
multi-frequency control of the station. The
GLN6767A board is used in carrier squelch,
single~frequency, 2-wire line stations and has
four tone decoder PLL's removed: 2050Hz,
1850Hz, 1550Hz, and 1450Hz and the second wire
line transformer removed.

The GLN6815 board is used in repeater stations
only and contains no wire line circuitry or
tone decoder PLL's, therefore, it contains the
fewest number of components. The TRC board
generally contains the guard tone decoders,

function tone decoders, receiver squelch
circuit, receiver audio circuits, and
additional connectors to inter face the

Enhanced Tone Remote board (ETRC) and the
Repeater Access Tone (RAT) board options.

2.2.3.2 Enhanced Tone Remote Control (ETRC)
Board

The ETRC board provides four additional
tone decoders, PTT and LPTIT generation func~
tions, PTT delay, acknowledge tone generation
for the comsole, timing, line fail talk-through
timer, line continuity check, and wild card
relay driver circuits for two external relay-
controlled functions. The four additional tone
decoders are for tone frequencies of 1050Hz,
1150Hz, 1250Hz, and 1350Hz and may be used for
4-frequency capability or multiple PL opera-
tion. The ETRC board directly interfaces to
the TRC board through connectors J10 and J11.

2.2.3.3 Repeater Access Tone Decoder (RAT)
Board

The RAT board is used in repeater models
only and is used to detect repeater access
tones which will enable the repeater via an rf
link. The RAT decoder decodes two to seven
tone ZVEL, EEA, or CCIR signaling formats. The
RAT board mounts on the TRC board and is elec-
trically interfaced to the TRC board via an
11-pin connector, J6.

2.2.4 Power Supply Section

Two power supplies are used in the MC
compact stations; one for transmitter output
power levels up to 10 watts and the second for
rf output power levels up to 25 watts. The two
power supplies are identical except for the
output current capability. When the 25W power

supply is used, a current limit board is used
and mounted to the power amplifier housing.
The same board is used, less the current limit
circuits, on the 10 watt power amplifier for
power distribution. The power supply transfor-
mer, regulator board, and filter capacitors are
mounted on a common chassis while the bridge
rectifier and series pass regulator transistors
are mounted on the power amplifier heat sink.

2.3 OPTION DESCRIPTIONS

A short description for most of the
options is contained in Table 2-2. Refer to
the Option chart in section 1 of this manual
for a complete listing of all options since
Table 2-2 does not describe the obvious op-
tions such as adding a RAT board etc..

Table 2-2
Option Description Table
Option Description
MAL

15 The Wild Card I option provides remote
control of a non-radio on/off function at
or near the base station site.

16 The Wild Card II option provides remote
control of a second non-radio on/off
function at or near the base station site.

32 The Omit Power Supply option eliminates
the power supply in the station and
allows operating the console from a
customer-supplied dc power source.

63 The Transmit PL Disable option allows the
operator to disable transmission of any
transmit PL tone.

66 The Four Channel Capacity option allows
for multi-frequency control of a base
station (up to four channels). The option
provides individual selection of the
desired transmit/receive frequency.

84 The Omit Wire Line Control option is
applicable to repeater stations only.

91 The PL Decode Only option allows for
decoding PL codes only and does not allow
transmission of PL codes.

143 The Remote Repeater Control (Repeater Key)
option allows the operator to enable or
disable a wire line controlled repeater.
This requires the inclusion of a 1450Hz
and a 1550Hz tone decoder; 1450Hz for
repeater set-up and 1550Hz for repeater
knock down.

144 The 4-Wire Audio option adds 4~-wire audio
capability to the station.

164 The Rack Mount Without Slide Rails option
allows the station to be hard mounted in
a standard 19-inch relay rack

182 The External Duplexer option provides an
external duplexer for use with the station
to lessen the effects of de-sense in high
rf environments.




202

203

317

395

404

463

576

861

868

871

The 2100Hz Guard Tone option is available
for use in stations using ZVEI coding
formats.

The 2325Hz Guard Tone option is available
for use in stations using CCIR/EEA coding
formats.

The Line Continuity Check with Wireline
Acknowledge option incorporates automatic
acknowledge of wireline commands and line
continuity check with operator alarm in
case that the wire line has failed.

The Non-Standard Time-Out Timer option
provides a PTT time-out timer with the

‘time-out period as specified by the cus-

tomer and not available in the standard
time-out timer.

The Extended First Tone (600 ms) option
provides a longer first tone time for
those systems requiring more delay.

The PL Selectable Encode option allows
for selecting two PL pairs for trans-
mitting and receiving.

The Single Tone RAT Decoder Enable option
allows for repeater access via a single
tone, usually a Select 5 tone.

The Non-Standard Automatic Reset Time
option provides for automatic reset times
between 10ms and 5.46 minutes.

The Channel Slaved PL Encode/Decode option
defines a PL code for each channel that is
automatically envoked when a channel is
selected.

The Non-Standard Extended First Tone op-
tion allows extending the first Select 5
tone to any duration between 10ms and
4000ms in 5ms steps.

878

882

889

899

908

909

923

930

931

The Line Fail Talk Through and Wireline
Acknowledge option allows a repeater to
automatically go to the repeat mode, set
up, in the event of a wireline failure.

The Rack Mount With Slide Rail option
allows the station to be mounted in a
standard 19-inch rack on slidé rails
which allows the station to be extended

from the rack on slide rails to
facilitate servicing.
The Channel Slaved RF Power option

defines an RF power output level for each

channel that is automatically invoked
when a channel is selected.
The PL Selectable Encode/Decode option

allows for operator selection of two PL
codes for encode and two PL codes for
decode.

The Two-Tone Sequential RAT Decode option
allows the use of two sequential tones
(usually Select 5 tones) for repeater
access.

The Multi-Tone Sequential RAT Decode op—
tion allows the use of two, three, four,
five, six or seven ZVEI, CCIR, or EEA
sequential tones for repeater access.

The Squelch Monitor option allows the
operator to defeat the carrier squelch
setting of the station to allow monitor-
ing any activity on the channel.

The PL Selectable Encode option allows
selection of up to four PL codes for
transmission by the statiom.

The PL Selectable Encode/Decode option
allows selection of up to four PL codes
for transmission and four PL codes for
reception.

(The next page is 3-1)
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3 INSTALLATION
3.1 INTRODUCTION

Carefully plan the installation before
actual work is started. Location of the station
in relation to power, control lines, antenna,
and convenience and access for servicing should
be considered. Figure 3~1 shows the size of ‘the
cabinet for space requirements. Make sure all
equipment and facilities are available when the
installation is begun.

3 .2‘ VENTILATION
3.2.1 Wall Mount

The radio equipment is operated without
forced convection. The cabinet has vents which
allow outside air to be drawn in and exhausted
through louvered openings. It is essential that
the openings be kept free of obstructions so
the air flow will not be restricted. For proper
cooling of the heatsink on the side of the unit
the fins must be in a vertical plane and free
from obstructions both on top and bottom. To
maintain proper ventilation, the unit must be
mounted such that there is no obstruction or
another unit within 100mm of the sides and
within 150m top and bottom.

NOTE

Sufficient clearance must also be
provided at the front of the unit
to allow for opening of the door,
servicing, and major component
removal or replacement. ’

3.2.2 Rack Mount

The unit can be mounted in standard DIN
or EIA mounting racks when ordered with the
rack mount options. The low power units do not
require any special ventilation considerations
or forced convection. A fan is provided for
the 25-watt transmitters as they require forced
convection for proper ventilation.

3.2.3 Station Mounting Procedures
3.2.3.1 Wall Mount Units

Step 1. Refer to Figure 3-1 for cabinet
dimensional details.
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Figure 3-1
MC compact Mounting Dimensional Detail (Bottom View)
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Figure 3-3
Mounting Dimensional
Rack Mount Units

3.4 AC INPUT POWER AND GROUND CONNECTIONS

3.4.1 Introduction

All stations should have a separate power
circuit of the proper current and voltage for
station operation. The power lines should be
installed in accordance with local electrical
codes. A substantial earth ground must be pro-
vided as close to and in as straight a line as
possible with the ground terminal provided on
the station. Do NOT consider the electrical
outlet box as a substantial ground.

34

The primary ac power line may be in-
stalled prior to installation of the cabinet
and terminated near the location chosen for
the station.

3.4.2 AC Input Power and Ground Connections

Step 1. Install the station as described in
section 3.3.

Step 2. Connect the female plug of the ac line
cord to the ac input power connector on the
bottom of the station. See Figure 3-2.




ohms )

Step 3. Connect the ground terminal on the
station to a substantial earth ground located
as close as possible to the station and in as
straight a line as possible with the ground
terminal.

ROTE

A power ON-OFF gwitch is not pro-
vided on the station, therefore
the equipment is immediately
operational when the power cord
is plugged into a live ac outlet.

Step 4. Make sure that the main ac power source
is of the proper voltage and frequency for the
station. Then connect the male plug of the ac
line cord to the main ac power source.

WARNING

Even if a three-wire grounded pri-
mary ac power source is available,
the equipment must be grounded
separately to prevent electrical
shock hazards and provide lightning
protection. Make sure to observe
local regulations

3.4.3 Optional DC Input Connections

Connection of the optional dc input power
to the terminal block on the bottom of the
station (see figure 3-2) is customer-supplied.

CAUTION

Be sure to note polarity when
making dc¢ power connections to
prevent damage to the equipment.

3.5 CONTROL LINE CONNECTIONS AND LEVEL SETTINGS

3.5.1 Introduction

The station can be controlled from a
remote point over wireline circuits. 1In
standard stations, simplex audio is used,
meaning that the remote point can send audio
to the station or receive audio from the
station, but not both at the same time. There-
fore, a single audio pair will suffice.

Four-wire audio operation, wherein trans-
mitter audio and receiver audio are carried on
separate wire pairs is possible in stations
equipped with the 4-wire audio option. The 4-
wire audio option uses one line pair for trans-
mit audio and another line pair for receive
audio.

3.5.2 Wireline Specifications

The audio wireline(s) mmst meet the
following standards for acceptable radio
communications. Verify the characteristics of
leased telephone lines before installation.

Frequency response: 500 to 2500 Hz
Frequency translation error: + 5 Hz
Impedance: 600 or 900 ohms balanced line
Maximum line loss: 20 dB

3.5.3 Control Line Level Adjustment
3.5.3.1 General Information

Most telephone authorities 1limit the
maximum signal amplitude which they allow on
their lines. Check with the telephone autho-
rity for the maximum level to be used on your
lines. Adjust the audio levels to the maximum
permissible level which will give the best
signal-to~noise ratio. For lines not subject
to level restrictions, set the line level to
+ 11 dBm.

3.5.3.2 Line Level Adjustments
3.5.2.1 Tone Control Line Levels

The control tone levels for remote con-
trolled functions are adjusted at the remote
control console. No additional adjustments are
required at the base station.

3.5.3.2.2 Transmit Audio Line Adjustments

The preferred method for adjusting trans-
mit audio line levels is to utilize the remote
control console as a signal source.' This is
necessitated by the variation in wireline at-
tenuation. The transmit audio level should be
adjusted per the following procedure.

Step 1. Send a 1 kHz tonme from the console at
the maximum level permitted on the line.

Szep 2. Adjust potentiometer R1002 for 360 mV
rms at test point 3 on the TRC board.

3.5.3.2.3 Receive Audio Line Level Adjustment

The receive audio line level should be
adjusted as follows:

Step 1. Connect an rf signal generator to the
base station antenna port (RX if a repeater
station; TX if a base station). See figure 3-2.

Step 2. Connect an HP 3552 (or equivalent)
transmission test set across the console wire-
line port and select the REC TERM function
with 600 ohms impedance selected. If a trans-
mission test set is not available, connect a
600 ohms + 1 % resistor across the wireline and
use a high impedance ac voltmeter to make the
measurements.

NOTE

To PL disable the station recei- -
ver, if required, place the PL
DISABLE switch on the TRC board
to PL DISABLE. The yellow LED
should light on the TRC board
indicating PL disable mode.

Step 3. Input an on-channel frequency signal at
a level of 1 mV rms. On 2-frequency stationms,
local channel selection may be accomplished by
placing the LINE DISABLE switch on the TRC
board to LINE DISABLE and then setting the
FREQUENCY SELECT switch to Fl or F2. For &4~
frequency stations, switches Sl through S4 on
the Enhanced Tone Remote Control (ETRC) board
are used for frequency selection. Refer to
Table 3-1 for details.
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Table 3-1
Frequency vs ETRC Board Frequency
S8elect Switch Chart

Frequency ETRC Switch No.
1 1
2 2
3 3
4 4

Step 4. Modulate the on-channel frequency
signal with a 1 kHz sine wave at 100 % full
system deviation, per Table 3-2.

Table 3-2
Full System Deviation (FSD)
vs Channel Spacing

Channel Spacing FsD
25 kHz + 5 kHz
20 kHz + 4 kHz
12.5 kHz + 2.5 kHz

Step 5. Adjust potentiometer R831 on the TRC
board for maximum wireline output level allowed
on the telephone line (or + 11 dBm).

3.6 JUMPERING INFORMATION

The following sections provide tabular
jumper information required to determine de-
sired system operation. Refer to these tables
upon installation for proper jumper configura-
tion selectable options.

3.6.1 Tone Remote Control Board Jumpers

Table 3-3
Tone Remote Control Board Jumpers

hf.

Symbol Imnstallation Description

R832 OUT Normally
IN For Option MAL895, -6 dBm Maximum
Wireline Level.

Jul IN For 600 ohms Wireline Impedance.
OUT For 900 ohms Wireline Impedance.

Ju2 IN For 900 ohms Wireline Impedance.
OUT For 600 ohms Wireline Impedance.

Jus IN For 2-wire Audio.
OUT For Option MAL144 4~-wire Audio.

Jua IN For Option MALl44 4-wire Audio.
OUT For 2-wire Audio.

Jus IN For 2-wire Audio.
OUT For Option MAL144 4-wire Audio.

Jué6 IN Normally.
OUT For SP Use.

Ju7 IN Normally.
OUT For SP Use.

3-6

Jus IN For 2175 Hz Guard Tone, Option MAL
202 (2vEI), (2100 Hz Guard Tonme).
OUT For Option 2100 Hz Guard Tone, or
MAL203 (2325 Hz Guard Tome).
JU9 & 1IN Normally.
Julo OUT SP Use.
Jull IN SP Use.
OUT Normally.
Ju12 For REPEATER stations only "AT" suffix
models). Variable repeater Drop—Out-
Delay is determined by use of JUl2 and
3 resistors. Field Service personnel
must configure each station to customer
requirements per the following table.
Repeater
Drop—Out Delay
(S8econds) JUl2 R922 R923 R924
0 IN IN IN IN
1 ouT IN IN IN
2 ouT ouT ouT IN
3 ouT IN IN ouT
4 ouT ouT IN ouT
7 ouT IN ouT ouT
JUl4 1IN SP Use.
OUT Normally
JUl5 1IN For One-Frequency Models (GLN6767A
) or GLN6815A).
OUT For Option MAL66 4-Channel Capacity,
or
Option MAL679 Two-Channel Capacity
(GLN6768A) .
Julé IN SP Use.
OUT Normally.
Jul?7 IN SP Use.
OUT Normally.
JUl8 1IN For BASE Stations ("A" Suffix Mo-
dels).
OUT For REPEATER Stations ("AT" Suffix
Models).
JUl9 IN Normally.
OUT For Option MAL923 Squelch Monitor.
JU20 IN Normally.
OUT For Option MAL66 4-Channel Capacity,
Option MAL15 Wild Card I,
Option MAL16 Wild Card II,
Option MALB78 Line Fail Talk Through
or
Option MAL317 Line Continuity Check
(requires ETRC Board).
JU2l IN Normally.
OUT For Option MAL66 &4-Channel Capacity,

Option MAL1S5 Wild Card I,

Option MAL16 Wild Card II,

Option MAL878 Line Fail Talk Through
or

Option MAL317 Line Continuity Check
(requires ETRC Board).




Ju22

IN
OouT

Normally.
For MAL143 and MAL878.

Juz23

IN

ouT

For 2175 Hz Guard Tone Std Models,
MAL351 (CCIR 2325 Hz Guard Tome),
MAL352 (70 ms CCIR 2325 Hz Guard
Tone, or

MAL353 (EEA 2175 Hz Guard Tome).
For MAL349 (ZVEl), or MAL350 (modi-
fied ZVEI) 2100 Hz Guard Tomnes.

Ju24

IN
OouT

Normally.
SP Use.

Ju25

IN
OouT

SP Use.
Normally.

Ju26

IN
ouT

Normally.
SP Use.

IN
ouT

For MAL923.
Normally.

Juzs

IN
OouT

Normally.
For MAL143 Remote Repeater Control.

Ju29

IN
ouT

For MAL206 Battery Revert/Charging.
Normally.

Ju30

IN
ouT

SP Use.
Normally.

Ju3l

IN
ouT

Normally.
For MAL31l.

Ju32

IN
ouT

For BASE Stations ("A" Suffix).
For REPEATERS ("AT" Suffix Models).

Ju33l

IN
OouT

For BASE Stations ("A" Suffix).
For REPEATERS ("AT" Suffix Models).

3.6.2

ETRC Board Jumpers

Table 3-4

Enhanced Tone Remote Control Board Jumpers

Ref.

Symbol Installation Description

R81

IN

ouT

For MAL317 Line Continuity, or MAL
878 Line Fail Talk Through (Acknow-
ledge Tone ENABLE).

Normally. .

R98

IN

ouT

For MAL878 Line Fail Talk Through
ENABLE. :
Normally.

Jul

IN

ouT

For MAL1S5 Wild Card I,

MAL16 Wild Card II,

MAL66 Four-Channel Capacity,

MAL317 Line Continuity, or

MAL878 Line Fail Talk Through.

For MAL463 Two—Selectable PL Encode,
MAL899 Two-Selectable PL ENC/DEC,
MAL930 Four-Selectable PL Encode, or
MAL931 Four-Selectable PL ENC/DEC
(1900 Hz Select Frequency 1 Command).

Ju2

IN

ouT

For MAL463 Two—-Selectable PL Encode,
MAL899 Two-Selectable PL ENC/DEC,
MAL930 Four-Selectable PL Encode, or
MAL931 Four-Selectable PL ENC/DEC
(1350 Hz Select PL-A Command).
Normally.

Ju3

IN

ouT

For MAL66 Four-Channel Capacity

or

MAL679 Two-Channel Capacity (1850 Hz
Select Frequeny 2 Command).
Normally.

JUu4

IN

ouT

For MAL463 2-Selectable PL Encode,
MALS899 2-Selectable PL ENC/DEC,
MAL930 4-Selectable PL Encode, or
MAL931 4-Selectable PL ENC/DEC.
Normally.

Ju5

IN

ouT

For MAL66 4-Channel Capacity (1350Hz
Select Frequency 3 Command).
Normally.

Jué

IN

ouT

For MAL930 4-Selectable PL Encode
or

MAL931 4-Selectable PL ENC/DEC
(1150 Hz Select PL-C Command).
Normally.

Ju7

IN

ouT

For MAL66 4-Channel Capacity (1250Hz
Select Frequency 4 Command).
Normally.

Jus

IN

ouT

For MAL930 .4~Selectable PL Encode,
or

MAL931 4-Selectable PL ENC/DEC
(1050 Hz Select PL-D Command).
Normally.

Ju9

IN

Always (1959 Hz used As Tx In Fre-
quency 1 Function Tome).

Julo

IN

OouT

For MAL66 Four-Channel Capacity, or
MAL679 Two-Channel Capacity (1850 Hz
Used As A Tx Function Tome).
Normally.

T Jull

IN
OouT

SP Use.
Normally.

Julz

IN
ouT

SP Use.
Normally.

Jul3l

IN

ouT

For MAL66 Four-Channel Capacitor
(1350 Hz Used As A Tx Function Tone).
Normally.

JUl4 IN For MAL66 Four-Channel Capacitor
(1250 Hz Used As A Tx Function Tone).
OUT Normally.
JUlS IN SP Use.
OUT Normally.
JUl6é IN SP Use.
OUT Normally.
Jul? Undefined.
Juls Undefined.
JUl9 IN For MAL1S5 Wild Card I (1350 Hz Wild
Card I Output SET).
OUT Normally.
Juz20 IN SP Use.
OUT Normally.
Ju2l IN For MAL15 Wild Card I (1350 Hz Wild
Card I Output RESET).
OUT Normally.
Ju22 IN SP Use.
OUT Normally.




For MAL16 Wild Card II (1150Hz Wild
Card II Output Set).
OUT Normally.

Ju23 1IN

JU24 1IN SP Use.
OUT Normally.

JU703 IN For MAL66 Four Channel Capacity,
" MAL463 2-Selectable PL Encode,
MAL899 2~Selectable PL ENC/DEC,
MAL930 4-Selectable PL Encode, or
MAL931 4-Selectable PL. ENC/DEC.

OUT Normally.

For MAL16 Wild Card II (1050Hz Wild
Card II OQutput RESET).
OUT Normally.

Ju25 1IN

JU26 IN SP Use.
OUT Normally.

JU704 IN Normally.
OUT For MAL66 Four Channel Capacity,
MAL463 2-Selectable PL Encode,
MAL899 2-Selectable PL ENC/DEC,
MAL930 4-Selectable PL Encode, or
MAL931 4-Selectable PL ENC/DEC.

" JU27 Undefined.

Ju705 IN SP Use.
OUT Normally.

JU28 IN Normally.
OUT SP Use. JU706 IN SP Use.
OUT Normally.
JU29 IN Normally.
OUT SP Use. JU707 IN Always
JU30 IN Normally. JU712 IN Always.
OUT SP Use.
JU717 IN  Alwvays.
JuU802 IN Always.

3.6.3 Command Board Jumpers

An MC compact station can be configured
as a BASE station ("A" suffix models) or as a
REPEATER station ("AT" suffix models). A BASE
station has GLN6809A Transceiver Command Board
installed. A REPEATER station has two seperate
command boards installed. The Rx chassis has
GLN6810A Receive Only Command Board installed.
The Tx chassis has the GLN6811A Transmit Only
Command Board installed.

3.6.3.1 GLN6809A Transceiver Command Board

Table 3-5
GLN6809A Transceiver Command Board Jumpers

The following jumpers labeled JQxxx, are jum—
pers installed between collector and emitter
holes of removed transistors and are always IN.

JQ404 IN  Always.
JQ551 IN Always.
JQ707 IN Always.

JQ712 IN  Always.

3.6.3.2 GLN6810A Receiver Command Board
Ref.
Symbol Installation Description Table 3-6
GLN6810A Receiver Command Board Jumpers
JU4O4 IN  Always.
JU5S01 IN Always. Ref.
Symbol Installation Description
Ju551 IN SP Use.
OUT Normally. JU404 IN  Always.
JU552 IN Normally (de-emphasized Rx Audio). Ju501 IN Always.
OUT SP Use.
JU551 IN SP Use.
JU601 IN SP Use. OUT Normally.
OUT Normally. :
JU552 IN Normally, (For Deemphasized Receiver
JU602 IN Normally (pre-emphasized Tx Audio). Audio).
OUT SP Use. OUT DP Use.
JU701 IN For MAL66 Four Chamnel Capacity, JU701 IN For MAL66 Four Channel Capacity,
MAL463 2-Selectable PL Encode, MAL463 2-Selectable PL Encode,
MAL899 2-Selectable PL ENC/DEC, MAL899 2-Selectable PL ENC/DEC,
MAL930 4-Selectable PL Encode, or MAL930 4-Selectable PL Encode, or
MAL931 4-Selectable PL ENC/DEC. MAL931 4-Selectable PL ENC/DEC.
OUT Normally. OUT Normally.
JU702 IN = Normally. JU702 IN Normelly.

OUT For MAL66 Four Channel Capacity,
MAL463 2-Selectable PL Encode,
MAL899 2-Selectable PL ENC/DEC,
MAL930 4-Selectable PL Encode, or
MAL931 4-Selectable PL ENC/DEC.

OUT For MAL66 Four Channel Capacity,
MAL463 2-Selectable PL Encode,
MAL899 2-Selectable PL ENC/DEC,
MAL930 4-Selectable PL Encode, or
MAL931 4-Selectable PL ENC/DEC.




JU703 IN For MAL66 Four Channel Capacity,
MAL463 2-Selectable PL Encode,
MAL899 2-Selectable PL ENC/DEC,
MAL930 4-Selectable PL Encode, or
MAL931 4-Selectable PL ENC/DEC.
OUT Normally.
JU704 IN Normally.
OUT For MAL66 Four Channel Capacity,
MAL463 2-Selectable PL Encode,
MALB99 2-Selectable PL ENC/DEC,
MAL930 4-Selectable PL Encode, or
MAL931 4-Selectable ENC/DEC.
JU705 1IN SP Use.
OUT Normally.
JU706 IN SP Use.
OUT Normally.
JU707 IN  Always.
JU712 IN  Always.
JU717 IN  Always.
JU802 IN Always

The following jumpers labeled JQxxx,

are jum—

JU704 IN Normally. 4
OUT For MAL66 Four Channel Capacity,
MAL463 2-Selectable Encode,
MAL899 2-Selectable ENC/DEC,
MAL930 4-Selectable Encode, or
MAL931 4-Selectable ENC/DEC.
JU705 IN SP Use.
OUT Normally.
JU706 IN  SP Use.
OUT Normally.
JU707 IN Always.
JU717 IN  Always.
JU720 IN  Always.

The following jumpers labeled JQxxx,
installed between collector and emitter

pers

are jum-

holes of removed transistors and are always IN.

JQ404 IN  Always.
JQ707 IN  Always.
JQ712 1IN Always.

Always.

JQ720 IN

pers installed between collector and emitter
holes of removed tranqistors and are always IN.
JQ404 IN Always.
JQ551 IN Always.
JQ707 IN Always.
JQ712 IN  Always.

3.6.4 GLN6763A Repeater Access Tone (RAT)
Decoder Board Jumpers

The transceiver command board has 9 jum-
pers. Seven jumpers are always installed, and
two jumpers are employed for special customer

3.6.3.3 GLN6811A Transmitter Command Board

Table 3-~7

GLN6811A Transmitter Command Board Jumpers

Ref.
Symbol

Installation Description

JU404 IN

Always.

JU601 IN
OuT

SP Use.
Normally.

JU602 IN

Always (For Preemphasized TX Audio).

JU701 IN

ouT

For MAL66 Four Channel
MAL463 2-Selectable PL
MAL8B99 2-Selectable PL
MAL930 4-Selectable PL
MAL931 4-Selectable PL
Normally,

Capacity,
Encode,
ENC/DEC,
Encode, or
ENC/DEC.

Ju702 IN
ouT

Normally.

For MAL66 Four Channel
MAL463 2-Selectable PL
MAL899 2-Selectable PL
MAL930 4-Selectable PL
MAL931 4-Selectable PL

Capacity,
Encode,
ENC/DEC,
Encode, or
ENC/DEC.

JU703 IN

OuT

For MAL66 Four Channel
MAL463 2-Selectable PL
MAL899 2-Selectable PL
MAL930 4~Selectable PL
MAL931 4-Selectable PL
Normally.

Capacity,
Encode,
ENC/DEC,
Encode, or
ENC/DEC.

applications. Refer to Table 3-8 for details.

Table 3-8

GLN6769A RAT Decoder Board Jumpers

Ref.
Symbol

Installation Description

Ju401 IN

Always.

Ju702 1IN

Always.

JU704 1IN

Always.

JUu705 1IN
ouT

SP Use.
Normally.

JU706 IN
OuT

SP Use.
Normally.

JU707 1IN

Always.

JU712 1IN

Always.

JU717 1IN

Always.

JUgol 1IN

Always. '

The following jumpers labeled JQxxx,
installed between collector and emitter

pers

are jum-

holes of removed transistors and are always IN.

JQ401 IN

Always.

JQ707 IN

Always.

JQ712 1IN

Always.




Figure 3-4
Rack Mount With Slides, Exploded View
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EXPLODED VIEW PARTS LISTS

GLN6774A
Rackmount with Slides PL-10180-B
Reference Motorola
Symbol Part Number Description
1 0380269H15 SCREW tapping: M5x20 4 used
‘ 2 6403447401 PANEL drawer
3 5503451A01 HANDLE 2 used
4 0484718C18 WASHER lock 4 used
5 0384723C19 SCREW M5x12 4 used
6 4384723A06 BUSHING 4 used
7 0402470B02 WASHER captive 4 used
8 4503450401 SLIDE 2 used
L4 9 0380269H12 SCREW 4 used
10 0380165307 SCREW machine: M4x10 2 used
11 0484718C02 WASHER lock 2 used
12 0284784B02 NUT hex 2 used
- ) 13 MAL__EVM A RADIO MC compact
14 0380269H05 SCREW tapping: M4x0.7 2 used
15 MAL182 _ DUPLEXER external (optional)
16 0380165307 SCREW machine: M4x10 4 used
17 0484718C02 WASHER lock: M4 4 used
18 0284784B02 NUT M4 4 used
19 6484585P02 PANEL blank (optional)
20 0703448A01 TRAY EIA mounting
21 0503470402 GROMMET edge
GLN6773A
Rackmount -Without Slide Hardware PL-10181-B
Reference Motorola
Symbol Part Number ~ Description
1 0380269H15 SCREW tapping: M5x20 4 used
3 5503451A01 HANDLE 2 used
4 0484718C18 WASHER lock 4 used
5 0384723C19 SCREW M5x12 4 used
‘ 6 4384723A06 BUSHING 4 used
7 0402470B02 WASHER captive 4 used
13 MAL__EVM A RADIO MC compact
34 - BOLTS customer supplied 4 used
35 6403453A01 PANEL fixed
NON-REFERENCE ITEM:
3803460A01 BUTTON plug 2 used
GLN6862A
Fan For Rackmount With Slides PL-10182-B
Reference Motorola
Symbol Part Number Description
22 0380165309 SCREW machine: M4x7 4 used
23 5903467402 FAN cooling; 220 V
24 3503468A01 GRILLE fan
25 0484718C02 WASHER lock 4 used
26 0284784802 NUT hex 4 used
» 27 1503466A01 HOUSING junction
’ 28 2802138M04 RECEPTACLE ac w/fuse housing
29 4203459401 CLIP
30 0380269H13 SCREW machine: M4x0.7 4 used
- 31 2984770A06 LUG terminal
32 6584711C09 FUSE 2 amp; 250 V
33 (p/o 28) HOLDER fuse
34 - BOLTS customer supplied &4 used

(The next page is 4-1)
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4 MAINTENANCE

4.1 INTRODUCTION

This section details procedures required
in the overall maintenance of the rf and remote
control portions of the station.

The first part of this section consists
of the procedures required to locally operate
the station during servicing. This allows ser-
vice personnel to operate all functions of the
station without an operator present at the con-
trol site.

The second part contains the remote
control alignment procedure for transmit and
receive audio, guard tone filters, and phase
lock loop decoders. These adjustments have all
been made in the factory, but may need to be
performed again in the field if any repairs
are made.

The third section contains the alignment
procedures for the rf section of the radio.
The last part explains how to disassemble the
radio and contains the station mechanical parts
identification diagram.

4.2  LOCAL OPERATION

The cover on the station housing must be
opened in order to access the local control
switches located on the tone remote control
(TRC) and enhanced tone remote control (ETRC)
boards. Additionally, the ETRC and repeater
access tone (RAT) decoder boards must be
removed to access several of the adjustments
located on the TRC board. Refer to figures 3-1
and 3-2 for local control switch and adjust-
ment locations

WARNING

The transmitter can be keyed remotely.
To prevent unexpected transmitter key-
ing while servicing the station, be
sure the LINE DISABLE switch and RE-
PEATER DISABLE switch (repeater models
only) on the TRC board are actuated.

The optional service microphone plugs
into connector J3 on the TRC board to transmit
locally with modulation. The optional handset
can also be plugged into J3 to either transmit
locally with modulation or provide an intercom
between the serviceman and the console operator
(refer to the intercom switch operation para-
graph). The optional service speaker can be
plugged into connector P2 in order to listen
to received audio.

Reprogramming of the MC compact radio
is accomplished by connecting the 8 pin modular
connector on the field programmer interface
cable to connector J8 (receiver or trans-
ceiver) or J9 (transmitter) on the TRC board.

There are six switches on the station
TRC board that permit local operation. Refer
to Figure 4~1 for switch locations. Table 4-1
lists each switch along with its functions.

) Table 4-1
TRC Board Local Control Switch Functions

Switch Position Functional Description
Repeater OFF Normal repeater operation.
disable

ON Disables repeater operation

during servicing.

Line OFF Normal station operation.
disable

ON Disables remote control from

the console during servicing.

Local PTT This is a momentary switch.
When depressed, the station
will transmit on whatever
frequency has been selected
on the local F1/F2 select
switch with no modulation.
The unit stops transmitting
when the switch is no longer
depressed to prevent the
serviceman from leaving the
station in a transmit mode.
Plug the optional service

handset or microphone into.

modular connector J3, on the
logic board to modulate the

transmitter.
F1/F2 Transmit on or select fre-
select quency 1 after the local PTIT

button SW3, is depressed.

F2 Transmit on or select fre-
quency 2 after the Local PTT
button, SW3, is depressed.

PL disable OFF Receiver PL circuit is

(GLN6768A enabled.
only)
ON Receiver PL circuit is dis-
abled

Intercom INTERCOM Selects intercom mode. This
mode permits the serviceman
to communicate with the con-
sole operator while he is
servicing the station. The
intercom mode inhibits trans—
mitter keying when the hand-
set or MIC PTT button is de-
pressed. The serviceman's
audio is instead routed down
the line to the console.

INTERCOM/PTT Normal station operation.

There are four momentary switches on the
station ETRC board that permit local
frequency selection. The F1/F2 switch on
the TRC board is inoperative when the
ETRC board is used. Refer to figure 3-2
for switch locations. Table 3-2 1lists
each switch along with its functions.

Table 4-2
BTRC Board Local Control Switch Functions
Switch Channel
swl Fl
SwW2 F2
SW3 F3
SW4 F4




4.3 TEST EQUIPMENT REQUIRED

R2001D Communications System Analyzer, or

R2200B Service Monitor

PFT4053A Psophometric Filter

FTP3005B Select 5 Test Unit (not required
with R2001D)

R1037A Digital Multimeter, or

R1024B Digital Multimeter

HP8903 Audio Analyzer

HP3552 Transmission Test Set

4.4 TONE REMOTE CONTROL (TRC) BOARD ALIGNMENT

. The following sections contain the tonme
remote control board alignment procedures for
transmit and receive audio, guard tone filters,
and phase lock loop decoders. These adjustments
have all been made in the factory, but may
need to be performed again in the field if any
repairs are made. All adjustments and test
points referenced are located on the TRC board.
Refer to Figure 1 for adjustment locations.

4.4.1 Detected Audio Level Adjustment

Step 1. Apply an on-channel signal at 1 mV rms
with 1 kHz modulation at 60 X of full system
deviation to the antenna connector labeled TX
(base stations) or RX (repeaters).

Step 2. If the radio has PL, activate ®he PL
disable switch on the TRC board.

Step 3. Monitor the voltage at TPl and adjust
potentiometer R820 for 160 mV rms.

4.4.2 Receiver Notch FPilter Adjustment

Step 1. Apply an on-channel signal at 1 mV rms
with 1 kHz modulation at 60 % of full system
deviation to the antenna connector labeled TX
(base stations) or RX (repeaters).

Step 2. If the radio has PL, activate the PL
disable switch on the TRC board.

Step 3. Monitor the LINE 1 output and set a
reference using 1 kHz modulation.

Step 4. Change the modulatihg frequency to the
guard tone frequency (2175 Hz standard, 2100 Hz
if MAL202, and 2325 Hz if MAL203).

Step 5. Adjust potentiometer R963 for a mini-
mum voltage at LINE 1. This level should be at
least 25 dB below the reference.

4.4.3 Transmitter Notch Pilter Adjustment

Step 1. Apply an 1 kHz tonme to LINE 1 (LINE 2
if option MAL144 is used) and adjust its level
for 360 mV rms at TP3 on the TRC board.

Step 2. Measure the voltage at TP4 and use
this level to set a reference.

Step 3. Change the modulating frequency to the
guard tone frequency (2175 Hz standard, 2100 Hz
if MAL202, and 2325 Hz if MAL203).

Step 4. Adjust potentiometer R931 for a minimum
voltage at TP4. This level should be at least
25 dB below the reference.

4.4.4 Transmitter Bandpass Filter Adjustment
Step 1. Apply an 1 kHz tone to LINE 1 (LINE 2
if option MAL144 is used) and adjust its level
for 360 mV rms at TP3 on the TRC board.

Step 2. Change the modulating frequency to the
guard tone frequency (2175 Hz standard, 2100 Hz
if MAL202, and 2325 Hz if MAL203).

Step 3. Monitor the voltage at TP40 and adjust
potentiometer R968 for a peak. Monitor the
voltage at TP5 and adjust R972 for a peak.

Step 4. Repeat step 3 once. A level of at
least 1.0 V rms at TP5 should be obtained.

4.4.5 Guard Tone Decoder Adjustment

Step 1. Monitor the frequency at TP8 while
shorting the two pins at TP7 together.

Step 2. Adjust potentiometer R868 for the guard

tone frequency (2175 Hz standard, 2100 Hz if
MAL202, and 2325 Hz if MAL203).

4.4.6 PL Disable Decoder Adjustment

Step 1. Monitor the frequency at TPll while
shorting the two pins at TP10 together.

Step 2. Adjust potentiometer R868 for a fre-
quency of 2050 Hz +2 Hz at TPll.

4.4.7 PL Disable Decoder Adjustment

Step 1. Monitor the frequency at TPl4 while
shorting the two pins at TP13 together.

Step 2. Adjust potentiometer R899 for a fre-
quency of 1950 Hz +2 Hz at TPll.

4.4.8 F2 Frequency Select Decoder Adjustment

Step 1. Monitor the frequency at TPl7 while
shorting the two pins at TP16 together.

Step 2. Adjust potentiometer R903 for a fre-
quency of 1850 Hz +2 Hz at TPl7.

4.4.9 Repeater Knockdown/Carrier Squelch
Select Decoder Adjustment

Step 1. Monitor the frequency at TP20 while
shorting the two pins at TP19 together.

Step 2. Adjust potentiometer R908 for a fre-
quency of 1550 Hz +2 Hz at TPl7.

4.4.10 Repeater Setup or Squelch Defeat
Select Decoder Adjustment

Step 1. Monitor the frequency at TP23 while
shorting the two pins at TP22 together.

Step 2. Adjust potentiomet\er R913 for a fre-
quency of 1450 Hz +2 Hz at TP23.

4-3







4,5 ENHANCED TONE REMOTE CONTROL (ETRC)
BOARD ALIGNMENT

The following sections contain the align-—
ment procedures for the PLL decoders located on
the enhanced tone remote control board. These
adjustments have all been made in the factory,
but may need to be performed again in the field
if any repairs are made. All adjustments and
test points referenced are located on the ETRC
board. Refer to figure 4-2 for adjustment loca-
tions.

4.5.1 1350Hz Decoder Alignment

Step 1. Monitor the frequency at TP2 while
shorting the pins at TPl together.

Step 2. Adjust potentiometer R57 for a fre-
quency of 1350Hz +2Hz at TP2.

4.5.2 1250Hz Decoder Alignment

Step 1. Monitor the frequency at TP4 while
shorting the pins at TP3 together.

Step 2. Adjust potentiometer R63 for a fre-
quency of 1250Hz +2Hz at TP4.

4.5.3 1150Hz Decoder Alignment

Step 1. Monitor the frequency at TP6 while
shorting the pins at TP5 together.

Step 2. Adjust potentiometer R69 for a fre-
quency of 1150Hz +2Hz at TP6.

4.5.4 1050Hz Decoder Alignment

Step 1. Monitor the frequency at TP8 while
shorting the pins at TP7 together.

Step 2. Adjust potentiometer R75 for a fre-
quency of 1050Hz +2Hz at TPS8.

4.6 RF ADJUSTMENTS

Refer to figures 4-3, 4-4, and 4-5 for
adjustment locations

4.6.1 Preliminary

The rf adjustment procedures contained
in the following sections section require that
the following conditions be met prior to
alignment:

-- All references to clockwise (CW) or
counter-clockwise (CCW) adjustment of controls
assume that adjustments are made from the comr
ponent side of the circuit board.

-=- Prior to performing adjustments the radio
must be completely assembled except for the
synthesizer compartment top cover and chassis
cover.

In a base station model, the receiver
and transmitter are in the same radio chassis
whose antenna connector is labeled TX on the
bottom of the station chassis. In a repeater
model, the transmitter and receiver are in

separate radio chassis and have separate anten-
na connectors on the bottom of the station
labeled TX and RX respectively. In this case,
whenever a transmitter adjustment is called
for, it should be performed on the transmitter
radio chassis. When a receiver adjustment 1is
required, it should be performed on the
receiver radio chassis.

For two-frequency units (Option MAL679)
first place the line disable switch on the TRC
board to the "1" position and then use the
frequency select switch on the TRC board to
change frequencies. Fl is the "0" position and
F2 the "1" position. For four frequency units
(Option MAL66, depress the momentary switches,
SWl, SW2, SW3, and SW4 on the ETRC board to
change frequencies per the following table:

Frequency Switch No.
1 1
2 2
3 3
4 4

To PL disable the receiver, actuate the
LINE DISABLE switch and the PL DISABLE switch
on the TRC board. The yellow LED on the TRC
board should now be 1lit indicating the PL
disable mode. To transmit push the momentary
local PTIT switch.

4.6.2 Transmitter Adjustments

IMPORTANT

Adjust potentiometer R477 on the
power amplifier current limiter
board fully CW before beginning
transmitter alignment.

4.6.2.1 VCO Adjustment (All Models)

Step 1. Preset the potentiometers on the
transceiver (base) or transmitter (repeater)
command board as follows:

Reference

Designator Function Setting
RA463 Voltage limit Fully CW
RA53 High power set Fully CCW
R455 Low power set Fully CCW

Step 2. Select the channel having the highest
transmit frequency.

Step 3. Connect the transmitter antenna con~
nector to an accurate rf power meter that
provides a 50 ohm load.

Step 4. Connect a dc voltmeter from the steer-
ing line test point (SL) to ground. Meter
impedance should be 11 megohms or greater.

Step 5. Key the radio and adjust the transmit
VCO frequency (L210 in radios between 66 and
225MHz, or €221 in 403-470MHz radios) for a
reading of 7.0V dec (6.0V for 403-470MHz).
Dekey the radio.

Step 6. Select the channel having the lowest
transmit frequency. Key the radio and verify
that the dc voltage is at least 2.5V dc (3.0V
dec for 403-470MHz).










Key the radio and adjust low power set poten-
tiometer R455 for an output power of 1.0 watt
(or other customer-specified power setting)
for MAL2xxxx or MAL3xxxx models. Verify that
the rf power output on all low—power channels
is between 0.7 and 1.4 watts. Readjust R455
slightly if necessary.

4.6.2.3 Reference Oscillator Adjustment

Step l. Connect the transmitter antenna con-
nector to an accurate frequency counter through
a suitable attenuator.

Step 2. Select any transmit channel.

Step 3. Key the radio and adjust L151 (all
models except those with 2 ppm stability) or
R163 (2 ppm models) until the transmit fre-
quency (+100Hz) is displayed. De-key the radio.

Step 4. Check all channels for correct frequen-—
cy programming. De-key when changing channels.

4.,6.2.4 Deviation Adjustment

Step 1. Connect the transmitter antenna
connector to a modulation analyzer or test
receiver through a suitable attenuator.

Step 2. Connect an audio oscillator to the
microphone audio input via a 47 uF coupling
capacitor (+ toward radio). Comnect a 560 ohm
resistor from the microphone audio input to
ground. Set the oscillator frequency to lkHz
and the output level to 800mV rms.

Step 3. Preset potentiometers R302 (VCO mod)
and R305 (reference mod) fully CCW.

NOTE

For 66-88MHz 25kHz channel
spacing podels only, preset
R305 (REF MOD) fully CW.

Step 4. Set the channel selector to channel 1.
For PL models select the lowest thannel number
which transmits PL.

Step 5. Key the radio and turn VCO MOD poten-
tiometer R302 for the following deviation
level:

10th Character Channel Deviation
of Model No. Spacing Setting
1 25kHz +4 . 6kHz
3 20kHz ¥3.7kHz
2 12.5kHz :2.3kHz
NOTE

If plus and minus deviation
readings differ, observe
only the higher reading.

Step 7. For 66-88MHz 25kHz channel spacing
models, the procedure is complete. For others,
continue with step 8.

Step 8. Change the oscillator frequency to
200Hz. Maintain the output level at 800 mV rms.
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Step 9. Key the radio and observe the waveform
on an oscilloscope, dc coupled to the demodu-
lated output of a test receiver which should
be non-deemphasized. Adjust potentiometer R305
(REF MOD) for the flattest square wave response
with minimum tilt.

Step 10. Return the audio oscillator to lkHz,
800mV rms, and repeat step 6.

4.6.3 Receiver Adjustments

4,6,3,1 VCO Adjustment (all models)
NOTE

Adjust the transmitter VCO and
reference oscillator before
aligning the receiver.

Step 1. Select the channel having the highest
receive frequency.

Step 2. Connect a dc voltmeter from the steer-
ing line test point SL to ground. The meter
impedance should be 11 megohms or greater.

Step 3. Adjust the RX VCO (L201 in radios
between 66 and 225MHz, or C201 in 403-470MHz
radios) for a reading of 7.0V dc (6.0V dc for
403-470MHz radios) on the voltmeter.

Step 4. Switch to the channel having the lowest
receive frequency and verify that the dc volt-
age is at least 2.5V dc (3.0V for 403-470MHz).

4,6.3,2 RF and I-F Alignment

Step 1. Determine the tune-up frequency F(tune)
as follows:

A. On single-channel radios, or on multi-
channel radios with a single receive frequency:

F(tune) = F(receive)

B. On multi-channel radios where the total
receive bandwidth is less than or equals 2MHz:

F(tune) = lowest frequency channel
(66-88MHz radios only)

F(tune) = highest frequency channel
(all other radios)

c. On multi-channel radios where the total
receive bandwidth is greater than 2MHz but less
than or equal to 4MHz (66-88MHz, 136-174MHz and
403-470MHz) or 5MHz (174-225MHz radios), find
F(mid), where:

F(mid) = [F(highest) + F(lowest)]}/2
(66-88 / 136-174 / 403-470MHz radios)

F(mid)= [F(highest) + F(lowest)]/2 + 0.7MHz
(174-225MHz)

If a customer channel frequency falls
within 500kHz of F(mid) (66-88/136-174/403-
470MHz) or 100kHz of F(mid) (174~225MHz radios)
perform tune-up on that channel. If not, a
tune-up PROM, programmed to F(mid) is required.

Step 2. Set the channel selector switch to the
channel of the tune-up frequency as determined
in step 1 above. If a tune-up PROM is used, the
tune-up frequency is programmed as channel 1.




Step 3. Connect a 4 ohms load resistor across
P2 on the TRC board. Receiver audio output is
monitored across this resistor.

Step 4. Preset the slugs or screws of the front
end coils or helicals as follows:

Band
(MHz) Coils or Helicals Preset Powition

66-88 L1 - L7 incl. Flush with PC board.
136-174 L1 - L7 incl. Flush with PC board.

For 174-225 MHz models, preset coils L1 through
L5 and L8, L9 and L10 as follows:

RF Board Range of Rx Preset
Kit No. Frequencies Position
(MiHz )

GLD6171A 174 - 188 Flush with PC board.
GLD6171A 188 - 201 Flush top of can.
GLD6172A 199 - 212 Flush with PC board.
GLD6172A 212 - 225 Flush top of can.

For 403 - 470 MHz radios, preset the screws of
helical filters FL1, FL2 and FL3 according to
the following chart:

RF Board Range of Rx Preset
Kit No. Frequencies Position
(MHz)

GLE6141A 403 - 418 2 mm below top of can.
GLE6141A 418 - 433 2 mm above top of can.

GLE6142A 438 - 455 2 mm below top of can.
GLE6142A 455 - 470 2 mm above top of can.

GLE6144A 418 - 433 2 mm above top of can.
GLE6145A 438 - 455 2 mm below top of can.

GLE6147A 403 - 418 2 mm below top of can.
GLE6147A 418 - 433 2 mm above top of can.

GLE6148A 438 - 455 2 mm below top of can.
GLE6148A 455 - 470 2 mm above top of can.

GLE6150A 438 - 455 2 mm below top of can.
GLE6151A 418 - 433 2 mm above top of can.

GLE6153A 403 - 418 2 mm below top of can.
GLE6153A 418 - 433 2 mm above top of can.

GLE6156A 438 - 455 2 mm below top of can.
GLE6157A 418 - 433 2 mm above top of can.
Step 5. For radios between 66 and 225 MHz only:

Connect a dc voltmeter from the local
oscillator test point LO to ground. Peak the
injection filter coils L6, L5, L7 (for 66 - 88
and 135 - 174 MHz) or L9, L10, L8 (for 174 -
225 MHz), in the order listed, for a maximum dc
voltage, typically between 2.5 and 3.5 V dec.
Repeat until no further increase is obtained.

Step 6. For radios between 403 and 470MHz only:

Connect a dc voltmeter from the local
oscillator test point LO to ground. Starting
with the center screw, peak the three cells of
injection filter helical F13 for a maximum dc
voltage, typically between 2.5 and 3.5 V dc.
Repeat until no further increase is obtained.

Step 7. PL disable the receiver (in PL models
only) by actuating the PL DISABLE switch on the
TRC board. Connect an rf signal generator to
the receiver antenna connector. Set the genera-
tor frequency to the tune-up frequency F(tune)
as determined previously in step 1. The genera-
tor should be unmodulated. Adjust the generator
rf output level to produce a signal strong
enough to quit the radio.

Step 8. Connect an ac voltmeter having at least
a 500 kHz bandwidth (HP331A Distortion Analyzer
is suitable) from the i-f test point to ground.
Increase the rf generator level until an indi-~
cation of approximately 30 mV rms is obtained
on the voltmeter. Adjust the following coils,
in the order listed, for a maximum indication
on the voltmeter, while reducing the generator
rf level as required to keep the voltmeter in-
dication approximately 30 mV rms. Repeat until
no further increase is obtained.

Range
(MHZ) Coils

66 - 88 L1, L2, L3, L4.

136 - 174 L1, 12, L3, L4.

174 - 225 11, L2, L3, L4, 15.
403 - 470  FL1, FL2, L51.

Step 9. After completing the alignment of FL1,
FL2, and FL3 (403 - 470 MHz models only) the
adjusting screws should be secured with paint
to prevent detuning.

Step 10. Set the rf generator output level to
1 mV. Modulate with a 1 kHz tone at 60% of
full system deviation.

NOTE
Full system deviation (FSD) is:

+ 5 kHz for 25 kHz channel spacing,
+ 4 kHz for 20 kHz channel spacing, and
+ 2.5 kHz for 12.5 kHz channel spacing.
Adjust the volume control for approxi-
mately 1 V rms audio level across the &4-ohms
load. Slowly peak the quad coil L54 (L52 in
174 - 225 Miz models) for maximum audio level.

4.6.3.3 Squelch Adjustment

Step 1. Preset the squelch potentiometer R59
fully CCW.

Step 2. Apply an on-channel rf signal at a
level of 1 mV rms. Modulate with a 1 kHz tone
at 607% FSD.

Step 3. Reduce the rf level until a 10 dB CCITT
weighted SINAD (8 dB CCITT weighted SINAD for
174 - 225 MHz radios only) is obtained at the
LINE 1 output (terminated with 600 ohms).

Limits: 66 - 88 Miz 9 - 11 dB SINAD.
136 - 174 MHz 9 - 11 dB SINAD.
174 - 225 MHz 7 - 9 dB SINAD.,
403 - 470 MHz 9 - 11 dB SINAD.

4.7 DISASSEMBLY AND SERVICE ACCESS

The exploded view drawing (Figure 4-6)
illustrates how the radio is disassembled and
identifies all mechanical parts.
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MC compact Exploded View

Ref. Motorola
Symbol Part No.

1 1582121R01
2 5503454A01
3 0503465A01
4 0380269H08
5 -

6 ——

7 4303463A01
8 —

9 3003469A04
10 4303462A01
11 -

12 2780174H01
13 -

14 0302607B02
15 -

16 0302607B02
17 1580129301
18 1580136301
19 0284784B05
20 0782406R01
21 0380165306
22 0380269H02
23 -

24 2780174H01
25 -

26 0302607B02
27 0380269H02
28 0302607B02
29 1580136301
30 0203455A01
31 4210347A03
32 0284784B05
33 0484718C04
34 2884506E08
35 1503441A01
36 0380269H08
37 0380269H06
38 0382069H08
39 1503426A01
40 0380269H08
41 2802138M04
42 4203459A01
43 0308634B25
44 0284719C01
45 1503473A01
46 0982442E01
47 1500483599
48 0703432A01
49 1582120R01

Description

Door

Lock assembly w/ cam and nuts
Pivot, pin

Screw tpng M3x8 (BLK); 9 used
TRC, control board

ETRC, board

Stand off; 3 used

RAT decoder, board

Cable, assembly

Standoff, PC flex; 4 used
Cable, TRC power (DC output)
Chassis, MC micro

Receiver, RF board

Screw, tpng: M3x6; 6 used
Receiver, command board
Screw, tpng: M3x6; 5 used
Cover, chassis; 2 used
Cover, RF shield

Nut, M3

Bracket, MC micro; 2 used
Screw, machine: M5x8; 2 used
Screw, &png: M2.5x8; 2 used
Transmitter, RF board
Chassis, MC micro
Transmitter, command board
Screw, tpng: M3x6; 5 used
Screw, tpng: M2.5x8; 2 used
Screw, tpng: M3x6; 6 used
Cover, RF shield

Nut, push-on; 2 used

Clamp, cable; 2 used

Nut, M3; 2 used

Washer, starlock M3; 2 used
Connector

Cover, telephone line

Screw tpng M3x8 (BLK); 2 used
Screw, tpng: M3x16; 2 used
Screw, tpng: 3x8; 6 used
Cover, battery option

Screw, tpng: M3x8; 4 used
Connector, A/C with fuse
Clip, strain relief

Screw, machine: M5x16

Nut, M5

Housing, RX LPF

Connector, UHF

Hood, connector; 2 used
Bracket UHF connector; 2 used
Housing, radio

Motorola
Part No.

3184145803
0380165307
0484718C02
0484717C24
0382069H08
0484718C04
0284784B05
0384893002
2782118R01
2582169R01
1403440401
0484717C01
0484718C02
0381065J09
0884700C01

© 4202211B01

4684203E01
0302607802
0380269H09
3080116K06
1503424A01
0302607B01
4282405R01
0380165307
2680176H08
0200007003
0302607802
0302607B01
0980038K02
3100122068
0380269H08
0380269H07
4802081M06
0902088M01
2682152R01
4802081B29
1402309M01
0384723C16
0380165308
0380269407
1402161M01
Not Used
3883665N01
0384723C29
1503475A01
3803460401

PL-10169-B

Description

Terminal, block

Screw, machine: M4x10; 4 used
Washer, ext lock (M4); 4 used
Washer, spacer; 3 used

Screw, tpng: M3x8; 2 used
Washer, starlock (M3); 3 used
Nut, M3; 3 used

Screw, distance; 4 used
Chassis, power supply
Transformer

Insulator, A/C

Washer, flat: M4; &4 used
Washer, external lock; &4 used
Screw, machine: M4x50; 4 used
Capacitor; 2 used

Bracket, capacitor; 2 used
Regulator, board

Card guide; 2 used

Screw, tpng: M3x6; 2 used
Screw, tpng: M5x20; 2 used
Cable, coaxial; 2 used

Cover, PA

Screw, tpng: M3x8; 9 used

PA board .
Clamp, PA

Screw, machine; M4x10

Heat Sink, PA

Nut, 8-32

Screw, tpng: M3x6; 2 used
Current limit board

Screw, tpng: M3x8; 2 used
Connector, power

Terminal, strip

Screw, tpng: M3x8

Screw, tpng: M4x20

Bridge, rectifier

Socket, transistor; 2 used
Heat Sink, main

Transistor, power; 2 used
Cover, transistor; 2 used
Screw, machine: M3x25; 4 used
Screw, machine: M4x60; 2 used
Screw, tpng: M4x20; 4 used
Insulator, transistor; 2 used

Cap

Screw, machine: M3x4
Cover, AC connector
Plug, button; 9 used

(The next page is 5-1)
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GLD6193A,

SECTION 5

SCHEMATICS & CIRCUIT BOARD DETAILS

GLD6194A & GLE6182A RF Input Filter ..cceeeccccecccsscccesccoscnnnes

Overall Block Diagram .eeecesececcessecsasccsaccsseasasasscsaocssscssssccsssasons

Repeater
Repeater

Receive Block Di8Bram e.cceeececcccscsccsssssancsvscsssssscsssscnssssne
Transmit Block Di@gram seeceececcecescssesocsecsccsacssnssscsccsosansns

Transceiver Block Diagram ..cececeececececssccrescncsacscccsoscsncsassstrossccses

Repeater

Access Tone (RAT) Decoder Block Diagram ...cecececcscssscscnsesnaases

Tone Remote Control (TRC) Board Block Diagram se.csececescsccccasssccrscsoscss

Enhanced

GLN6767A,
GLN6767A,

GLN6878A
GLN6878A
GLN6769A
GLN6769A
GLN6810A
GLN6810A
GLN6811A
GLN6811A
GLN6809A
GLN6809A
GLN6898A
GLD6047A
GLD6047A
GLC6049A
GLC6049A
GLC6050A
GLC6050A
GLC6051A
GLC6051A

Tone Remote Control (ETRC) Board Block Diagram .cceeceeececescescncces
GLN6768A & GLN6815A TRC Board, Schematic Diagram ..ceceeceescescccsas
GLN6768A & GLN6815A TRC Board, Circuit Board Details ..cceeeceeeceees

Enhanced Tone Remote Control (ETRC) Board, Circuit Board Details ....

Enhanced Tone Remote Control (ETRC) Board, Schematic Diagram ........

RAT Decoder Board, Schematic Diagram .eceecscesncencoccssnscsonsensnas

RAT Decoder Board, Circuit Board Details .s.cceececcecsscsssccssssance

Receive PL Command Board, Circuit Board Details ....eeceecccccscvases

Receive PL Command Board, Schematic Di@ZTram .eeceeeeccssssessscccssnes

Transmit PL Command Board, Schematic Diagram ....cccecececcsscccoccss

Transmit PL Command Board, Circuit Board Details .....ccceececcescans

Transceiver PL Command Board, Circuit Board Details ...cecececccccccss

Transceiver PL Command Board, Schematic Diagram ....c.eeceeoevcencses

10W DC Interconnect Board & GLN6899A 25W Current Limiter Board ......

& GLD6048A RF Board, Schematic Di@gram eseeeeccosesnscscsssscscsssacses

& GLD6048A RF Board, Circuit Board Details ..eseeececocssnsacasacssss

Transmitter RF Board 66-88MHz, Schematic Diagram ....ceeceeecosescses

Transmitter RF Board 66-88MHz, Circuit Board Details ....cecccececaces

10W Power Amplifier 66-88MHz, Schematic Diagram ..eceeseccccecccccces

10W Power Amplifier 66-88MHz, Circuit Board Details .eecececcscccecss
25W Power Amplifier 66~88MHz, Schematic Diagram ....eeceeeccccccsccce
25W Power Amplifier 66-88MHz, Circuit Board Details .ceeceesccscssses

GLD6165A/66A/69A/70A RF Board 136-174MHz, Schematic Diagram .eeeeecceccsaccces
GLD6165A/66A/69A/70A RF Board 136-174MHz, Circuit Board Details .scecsececcecss

GLD6179A
GLD6179A
GLD6185A
GLD6185A
GLD6186A
GLD6186A
GLD6171A
GLD6171A
GLD6183A
GLD6183A
GLD6190A
GLD6190A
GLE6140A
GLE6140A

& GLD6180A Transmitter RF Board 136-174MHz, Schematic Diagram .......
& GLD6180A Transmitter RF Board 136-174MHz, Circuit Board Details ...
10W Power Amplifier 136-174MHz, Schematic Diagram cceceeececccsccsccns
10W Power Amplifier 136-174MHz, Circuit Board Details .seeescececscces
25W Power Amplifier 136-174MHz, Schematic Diagram ..ceeececesescesccss
25W Power Amplifier 136-174MHz, Circuit Board Details secececcecvecas
& GLD6172A RF Board 174-225MHz, Schematic Diagram ...eeescececccccscss
& GLD6172A RF Board 174-225MHz, Circuit Board Details ...ccccececesss
Transmitter RF Board 174-225MHz, Schematic Diagram .ccececceccsscocse
Transmitter RF Board 174-225MHz, Circuit Board Details ....ccescccees
25W Power Amplifier 174-225MHz, Schematic Diagram ...eeceeeeccececncsss
25W Power Amplifier 174-225MHz, Circuit Board Details .eeseeecscccces
& GLE6105A Series RF Board 403-470MHz, Schematic Diagram ......scsees
& GLE6105A Series RF Board 403-470MHz, Circuit Board Details ........

GLE6174A/75A/76A/77A Transmitter RF Board 403-470MHz, Schematic Diagram ......
GLE6174A/75A/76A/77A Transmitter RF Board 403-470MHz, Circuit Board Details

GLE6178A
GLE6178A
GLE6179A
GLE6179A

GPN1007A,

& GLE6180A 10W Power Amplifier 403-470MHz, Schematic Diagram e.ceoeees
& GLE6180A 10W Power Amplifier 403-470MHz, Circuit Board Details ....
& GLE6181A 25W Power Amplifier 403-470MHz, Schematic Diagram ..ceeee.
& GLE6181A 25W Power Amplifier 403-470MHz, Circuit Board Details ....
GPN1008A, GPN100O9A & GPN10l0A Power SupplieS .eceeceecsaccscsscccccse






w500

NOTES:

IF ETRC OPTION MAL937 1S MODIFIED IN THE FIELD,

w501 J10 IT IS NECESSARY TO RE-PROGRAM THE EEPROM'S IN
Iy RELAY 1+ I. THE ENHANCED TONE REMOTE CONTROL (ETRC) BOARD THE ELM CHASS!S. THE CHASSIS ARE RE-PROGRAMMED
J2 CONNECTION TO THE ELM CHASSIS DEPENDS UPON BY DISCONNECTING P2 FROM THE ETRC BOARD, AND
| > RELAY L T Lo THE TYPE OF STATION IN WHICH THE ETRC BOARD IS CONNECTING IT TO JI2 ON THE TRC BOARD. THE EXTERNAL
< R RELAY 2+ INSTALLED. IN BASE STATIONS, THE J2 CONNECTION PROGRAMMER IS CONNECTED TO J8 AND/OR 49 ON THE
IR RELAY 2- FROM THE ETRC BOARD ONLY CONNECTS TO THE TRANS- TRC BOARD, AND FIELD PROGRAMMING IS PERFORMED.
oz ¥ § 9 CEIVER ELM CHASSIS. IN REPEATER STATIONS, THE AFTER PROGRAMMING IS COMPLETE. DISCONNECT P2
J2 CONNECTION FROM THE ETRC BOARD CONNECTS TO FROM Ji2 AND RECONNECT IT TO J2 ON THE ETRC BOARD
BOTH THE RECEIVER AND THE TRANSMITTER ELM CHASSIS. IF PRESENT, THE REPEATER ACCESS TONE DECODER (RAT)
p3( WHEN NO ETRC BOARD IS INSTALLED IN THE STATION, BOARD'S EEPROM IS REPROGRAMMED DIRECTLY VIA ITS J4.
PROGRAMMING 3|1 43 2| w[l 23 4 THE SIGNALS THAT WOULD HAVE GONE TO THE ETRC
CONNECTOR WILDCARD 12 P2 BOARD ARE ROUTED (IF USED) DIRECTLY TO THE TONE 5 CONNEGTORS USED FOR EEPROM PROGRAMMING ONLY
r ! ) OUTPUT REMOTE CONTROL BOARD (TRC). REFER TO TABLE |
| RX RESET GRN/BLK__grroM P4-9 RX FOR INTERCONNECTION DETAILS. 3. REFER TO THE MISCELLANEOUS STATION
l r ] . DATA IN RX _ BLU/ZWHT ool oo o oy PARTS LISTS FOR COMPONENT VALUES FOR
- < THE GLDGI93A, GLD6I94A, OR GLE6IB2A RECEIVE
J-4 (NOTE 2) 3 DATA oUT RX RED/BLK o 14 pg_g rx TABLE I. ETRC (J2) TO ELM CHASSIS (J4) CONNECTIONS LOW PASS FILTER, OR GLN69OIA RECEIVE COAX/CONNECTOR.
TX RESET ORG TX ELM CHASSIS: P4 RX_TRANSCEIVER ELM CHASSIS: P4
EXTENDED TONE REMOTE 4 <FROM P4-9 TX FROM P4 8 “9 | 15 | FROM P4 ) ~9 [ -5
DATA IN TX YEL __ qFROM P4-I5 T o
REPEATER ACCESS TONE CONTROL GLN6878A 5 <FRO X TO BASE - - | - [7oease TRC J4-8 | N.C. | N.C. e 1
DECODER GLN6969A 6 DATA OUT RX BRN 3 10 P4-8 TX TO BASE/ETRC - b - | TO BASE ETRC P2-3 P2-1 [P2-2 l GLN690IA RECEIVE COAX/CONNECTOR Jo W
TO RPTR__| TRC 45-5 | N.C. | N.C. | To RPTR TRC J4-8 | N.C. | N.C. 66-88MHZ REPEATER MODELS ONLY !
TO RPTR/ETRC| P2-6 | P2-4 |P2-5| TO RPTR ETRC | P2-3 | P2-I | P2-2 1 (NOTE 3) ~ \ !
J: ' J: RX
P—3[ i 2 3456 78 9101 J-4| 1 2 3 4 5 6 7 8 9101 Js| 1 2 3 4 TABLE 2. STATION INTERCABLING ASSEMBLY CHART I
3 e e ———
I '_ GLD6I93A, GLDEI94A, OR GLE6IB2A
A
T RECEIVE LOW PASS FILTE N
w o g o 3 = BASE BASE W/ETRC RPTR RPTR W/ETRC | VHF. BAND T11."OR VHE REPEATER MODELS | 1/
C_] ol g I
5 b 2 P S [ e Iy (= canLe N c3 2 H
saaagy | |28 y Y ol BB R RS SR Y !
ol o of o v 2 = 4 7| D 9 AR B R R R BN B RN = =z s w200 30-03469A0! | 30-03469A02 | 30-03469A0l | 30-03469A04 [ S e —— * | -
S| 3 3 3 3 °f o Z| of 4 2 o | F of & W Bl Bl al e MBI RE S T l RI_T_
PN I I e T I % 2| 5 2| o o of of of 9 2 b e Il w20l NONE NONE 30-03469A01 | P/0 W200 c2 cl
ol ol ¢ g o <l g 3| 2 [= 3 | - ol Z| o
2| 2| 2 % 7 ¥ & o 2 ] T I I I O I T I @ 8 9 | )
& z - I o 22N al [ E w300 ON XCVR ON XCVR ON XMTR ON XMTR _
o * £ - g —J
3 2 g2 —_—_——— e ———— —— — — —
Y 4 Aoy oy 'y 3 vy
P4J4<\\ P4 J4 JI P7
-6{ (23 456 7809100 -t 23 4586 7 8 91001 g0 1 2 3 a —r W200 — 70 RECEIVER F-sonco;xx
| | < o
2 PTT/DATA IN _ WHT AN 2
3 DETECTED AUDIO _BLU 3 P3 3 ) J2 INT.BD. § J,
A GND BLK 4 | VCO MOD , (T, 1 ¥ <77
5 FLAT AUDIO ORG 5 2 SYNTH LATCH ENABLE 2 DET| |, 2 L pA " \%/
13.8Y RED 6 BASE/RECEIVER 3 DATA 3 BASE/RECEIVER 9.6T 3 3 L gﬁf$ !
& b wHT/BLK (COMMAND BD.) cLook RF BOARD ov T R - I'M !
7 7 GLN6809A 4 4 4 4 3= * I I_I__J TX/RY
NOTE | 5 LOCK DELECT 5 N L/
— J3 J5
RECEIVER | s FI/F2__RED/BLK s 6 T/R SHIFT 6 Nan 2
NOTE | 7 9.6V 4 == | | = |8+
o GRN/BLK s 8 GND 8 waoo | ]
EXCITER AUDIO/DATA OUT| | ORG/BLK CARRIER SQ. FROM
10 10 b ° 2 POWER sal
Tc PA | CARRIER $0. DETECT BLU/BLK | L £ 0 DETECTER_AUDIO 0 SUPPLY
LT - SPARE
2 RED/BLK 2 fo 29 *= [ " A~ BLK
W400 3 PL DETECT ) 3 J6f | 2 3 4 5 6 L L 12 Pe = FOR BASE
RED BLK 14 \a o pa MODELS ONLY
TRC CONTROL BOARD 5 NOTE | 4—Deu/WHT 5 ool e > o
il GLN6768A FULLY OPTIONED NoTE — 2| & >3 500 COAX
J7 P7 GLN676TA FI/CS w300
GND GLN68ISA STAND ALONE RPTR L
I A4
A BLK)
A KEYWAY| |2
re v Bt
| BLK GND 7 a4 gt P7
POWER SUPPLY |, e, an TO REGEWVER [ 4 soaconx
WITH BATTER\; 3 GRN ON BATTERY & 3 ) -
WITHOUT BATTERY
4 YEL LOW BATTERY PS5 U5 W20! 5 p3 3 J2  INT. BD.
RED 13.8V T GRN ] ] s \L
5 | HUB 7 . vCO_MOD | TH | | w Ty
> PTT/DATA IN WHT 2 2 SYNTH LATCH ENABLE 2 DET T N/
2 2 —==<—*| pa \
EXTERNAL EXCITER AUDIO/DATA OUT BLU TX COMMAND BD. DATA TRANSMITTER RF 96T T X J8 !
3 10 3 3 - 3 3 = ;
BATTERY onD BLK GLNBBIIA ook BOARD T ! .
AC MAINS I_*—-"I TRANSMITTER 4| 4 4 4 cv 4 t_ s ~—— | R e
SOCKET NOTE 1 LOCK DETECT (. | -
fLen]s > 5 5 J3 J5
Fl/F2 BRN s s T/R SHIFT s M 1
13.8Y RED 7 9.6V 2 Rég | | :E—-}-B+
L1/ ~’ ORG GND.
NOTE | ¢ 9 8 8 — ]
CARRIER SQ. FROM
1t 9 9 POWER Ja i
LOCAL 12 0 NOT USED 0 SUPPLY
HANDSET by SPARE
13 it
ETRC L E F i A~ BLK
LOCAL RX - PROGRAMMING 4 the . 5 Y
WIRELINE SPEAKER -3 el S CONNECTOR YEL F 8 a3 % oz J2 P
- PI2 NOTE | 4 15 5 6
PIf 1 2 3 4 P2 | 2 NOTE 2 NOTE 2 1 23456 |y ®] e 2 3 4 To P R
Jl J2 et
\ RX ™ / 500 COAX
.
T
EXTERNAL
E80! EB02| |EBO3 E804 L PROGRAMMING g é o %
CONNECTORS - W300
4
T8I @ Q 20 O @ FOR REPEATER MODELS ONLY
LINE | LINE 2 EEPS-43529-0

MC compact Base/Repeater Station
‘ ’ Overall Block Diagram
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MC compact Base/Repeater Station

Repeater Receive Block Diagram

COMMAND BOARD

DUAL VCO SYNTHESIZER

L4

] L1 B |
P3 A3 | 2
N NOT USED ON RPTR RECEIVER
DATA ou‘r' 104 NoT usen " | | : H’ I
Auoto No| 4>} € | ! | ngt;rl:e%szoe TX INJECTION |
Q75
| 0205
PTTI 2>} Dc PTT | l | 20%, 1 PAD |
Q73 —_——
HUB/PGMI7I Dc HUB | | | - ____I____________ PAD ———
I ' I I @ 0Z03 0204 = RX INJECTION
Q714 | | TEERING Q20! e — 1 i
| | PROBRAM PROGRAM | | | L RX V€O T R —
| l MODE DETECT l I 4 . FEEDBACK
] T/R SHIFT T PAD RECEIVER .
N u7ol — FREQ | | | L ! FILTER ~
NoT usepl 1) MICROPROCESSOR SHIFT SHIFT CONTROL (RX MODE) - | ¢ | 3-CELL TUNEABLZ (NOT USED
OSCILLATOR l Q151,Q152, Y151 INJECTION FILTER ([ o ON MIDBAND)
| I | l T /H’ i R RENCE PRESCALER [+ MIDBAND B0
NOT USEDI :a)l SHIFT REG | I OSCILLATOR L MIDBAND | L]
1 1// o072l | | [ I L5 L6 L7
U6OID U702 U705 . ulol 3-CELL TUNEABLE
I l —{ WATCH poG (NOTE 2) SERIAL 5/ /'/ >¢ T/R SHIFT! o o >—l—>— L<{ LOOP FILTER fe—oi Cﬂgéé"éﬁnp SYNTHESIZER INJECTION FILTER @vur
l | Q702 TIMER SERIAL EEPROM LATCH | | | f— . VHF
ETRC RESET! 9) 9<}—— ETRC RESET /1 B
| ' Jur04 DATA -— i 1 i . DA_TA% 3 - ) e
ook ' 0] 3-CELL
CLOCK - . j
DATA OUTI s | - wro3| o7l DATA OUT ) SYNTH LATCH ENABLE | 2 > L HELICAL FILTER @unr
u704A
|| Jur02 LOCK DET|[——e °<‘r LOCK DETECT{ 5 > - LOCK DETECT UHE SN
DATA IN CARRIER SQUELCH c7§o<} ) CARRIER SQUELCH ' | | BUFFER
- 870 JU?&J STBY AND 9.6V CONTROL ) DETECTOR AUDIO Q25 FL3
FI/F2/DATA INl e,l > I >0-—E PL DET - -+ I °>—|—<— VCO SUPPLY |— 8.5V
| | FI/F2 LIMITER INPUT|— | | FILTER
DETECTED AumoI 3 I RESET S7BY TONE SIGNALLING DECODER | —
LOW-PASS LOW-PASS
WATCHDOG TIMER OUTPUT L pLTeR” i 9.6V 7 | 5.0 VOLT | »5.0v To synTH pg O4omz
cs0 oET| mp—m-y 4 I VS l REGULATOR ‘ 21,855MHZ FLsI FLS2
U40IA 8 >—— XTAL 455kHZ 455KHZ @
13.8v l 6 I - 9.6 VOLT |—»9.6 voLT Q709 (]-STEY AND 9.6V - UsoB L | » 9.6V NETWORK FILTER FILTER
| REGULATOR SWB+ usoic SPARE | > Il >-—
|| RECEIVER AUDIO CIRCUITS RF FILTER | [peemgaren ave N7 aue |
I U402 5.0 VOLTS TO FREQ RESPONSE SUMMING P v /455KHZ |
GND! 14 . LT —p r J u
I 5.0 VOLT MICROBROCESSOR HISUEERS | YUSSRLBETRIS'S AMP/BUFFER R IR E IF_BUFFER 55Kz
REGULATOR MID 27v
Y5IA Y518 . _.l_.,
I | * BAND z'ﬁ;']{’sz- 21.4MHZ  |—» 21.4MHZ usl| LIMITER REGULATOR
| a7o7 o~ XTAL FILTER XTAL FILTER RECEIVER |
pL DET! 13> {>c Ussis Ussic UssID o Ltz 3 1d oifeE | SYSTEM
| | 4-CELL TUNEABLE O |
RF FILTER BUFFER |
N L) amce soar ~ S A ereeron | [oecihon| -
>4 FIRST 0s3 | ) |
FLAT‘U°'°|5| U 2 13 4 i [ P — e
] 2-CELL RE AMP 3—cerL O
' HELICAL FILTER HELICAL FILTER Rss SHASE ok,
SHIFT .
SQUELGH -
P SN *@‘ ADJUST H NE THORK
FLI Ql L2 FIRST L54
MIXER
— = e
DETECTOR AUDIO /L DETECTOR_AUDIO
' QN
NOTE 3)
EEPS-43533-0
RF BOARD

NOTES:

A

i

>

NTENNA

&3 JUMPER INSERTED.

&b JUMPER DEPENDS ON MODEL
TYPE AND OPTIONS ORDERED.

© O JUMPER NOT INSERTED.

PART TYPE AND USAGE DEPENDS
ON RADIO TYPE AND OPTIONS.

NOT IN ALL VERSIONS.
<> TEST POINT

FOWER
HEMPLIFIER | BUFFER CONTROLLED | [OWATT TINALL | 25waTT FiNaL
MIDBAND 1OW | Qill0 Qii20 IE NOT USED

25w | ai2i0 Qi220 Qi230 Ql240

VHF oW | QI310 Q1320 Q1330 NOT USED

25w | Q1410 01420 01430 1440

GHF oW | Q1510 Q1520 Ql530 NOT USED

25w | QIsl0 Q1620 Q1630 01640




COMMAND BOARD RF POWER AMPLIFIER BOARD

! FROM
POWER
I SUPPLY
I'_—_J—ﬁ
I A+ A-
XMIT POWER CONTROL I (URRENT LIMITER
J3 44 CIRCUIT (25W
oPTT . Ps|ds » s MODELS ONLY)
U7048B,C,D, __J R | Juare
AND CR45( /] THERMAL SHUTBACK ! o | BLU \ 52 | THERMAL
| i SENSOR
N
R453
HI POWER /B" |
SET . - DETECTOR,  , I GRN 2 2| OUTPUT |
CONTROL h | I ! DETECTOR
HI/LOW POWER CONTROL PSLTRSE @ - g.eTi s YEL 3 3 9.67
TN CONTROL VOLTAGE ' , | ors 4 4 CONTROL VOLTAGE
R455 | 2 hl
LOW POWER /B, + R463 KEYWAY ! > 5 )-l—N.C ~
SET u4o0iB VOLTAGE LIMIT 8
Q453 To J4—6<—*'9 6 >—N.C. Jsm
— T =
TRANSMIT AUDO L B+ | ‘ s av>|'_| ey
RESDRSE 40605 —
TO BATTERY
| * MR TR s v A5 'l ,__L<
Exc”?ﬁf%gll 'O‘J NDF] * veomon I T _ | I
T T
e60l - Ja,
AUDIO GND 4)—]1_ | BUFFERS
| 0715 DPTT @ PL TONE ENCODER MIC ENABLE I | 0207 5908 TXINECTION 50 o 5t ANTENNA
LOW-PASS P2
PTTI 2 { >° PTT — :(L) %ﬂ[éé \FILTER | | geos ’ PAD < PAD ANTENNA | | HARMONIC
— D [> SWITCH FILTER T
o713 || converTer / 5
HUB/pGMI 7 I Dc HuB U601A | | PAD BUFFER CONTROLLED JOW FINAL/  25W FINAL I
|l SELECT 5 ENCODER | &> | NoTE &) 5W DRIVER To RECEIVER
) SRR | STER 20 =
| | PROGRAM HaoERAM L1 CONVERIER AoLECTABLE I l \ D3 HM COAX NOTES:
MODE DETECT —{  ANALOS alo7 . 873 JUMPER INSERTED.
|| ueow ATTENUATOR I | T/R SHIFT &% JUMPER DEPENDS ON MODEL
u701 CONTROL | R305 TYPE AND OPTIONS ORDERED.
— REF MOD © © JUMPER NOT INSERTED.
vor useol 13| MICROPROCESSOR SReQ SHIFT CONTROL (RX MODE} | ——— E NSERTED
[ || OSCILLATOR | REFERENCE uI02 2. PART TYPE AND USAGE DEPENDS
| e O0SCILLATOR PRESCALER ON RADIO TYPE AND OPTIONS.
| | SHIFT REG | | | 3. NOT IN ALL VERSIONS.
1y 4 4 3
/] /1 /| Q721
t Uu702,0703 7 le— uiol 4. POWER
|| | waTon 006 Mot 2) SERIAL ﬁ/ ! {>o R SHlFTI 5 6 > L« LOOP FILTER fo—q 902°010° SYNTHESIZER HEMPLIFIER | BUFFER | CONTROEHED | JONATT DRIVER | 25WATT FINAL
0702 TIMER SERIAL EEPROM LATCH | I.C.
ETRC RESET! 9 - ETRC RESET '// | MIDBAND IOW Qilo Qlizo Q30 NOT USED
Ju704 DATA < I I I - DATAL s - T 25W | Ql210 Q220 Q1230 01240
- TR l VHF  1OW | Qi3I0 Q1320 Q1330 NOT USED
Q7 CLOCK > - 5 4 - 25w | Qi4i0 Q1420 Q1430 01440
oata oul 5 | - 9793 DATA OUT SYNTH LATCH > > SYNTH LaToH EnmgLe] O }— ™ UHF 10w | Qi510 | 01520 Qi530 NOT USED
- U704A '
| | u7oz .. LOCK DET - °<|[ — ARRLO:K DETECTI S | ) B Locx derecT 25w | 01610 Q1620 Q1630 01640
H
7o 701 CARRIER SQUELCH - o<} « CARRIER SQUELCH o oy - BUFFE
— U Q25
FI/F2/DATA m‘ e,] =>°_E SW B+ Y NOT useo<—J—> 10 >} NOT USED VCO SUPPLY » 8.5V
l I FI/F2 | l FILTER
NoT useD| 3>I RESET STBY I
Q709 I VRIOI
WATCHDOG TIMER QUTPUT 9.6V 7 5,0 VOLT |—# 5.0V TO SYNTH
NOT USEDI ”>| /1 l I REGULATOR
U40IA 58
auxs‘awl 6 I | 9.6 VOLT | 9.6 voLT /] -STBY AND 9.6V L1 >—|—3- — 9.6V
Lo 50 OHM COAX
| REGULATOR CR702.6708 SW B+ % Il >——— SPARE Pt
ero P6-6 ¥ REARAN —
| 9.6V_CONTROL
PI
GNDl J—.L 50Nt b MERoERE s R To
14 )
I l REGULATOR SYSTEM NOT USED
NOT us:-:o| |3>l
NOT USEDI |2>|
NoT usep| s> |
r J
‘ ]
RF BOARD EEPS-43532-0

MC compact Base/Repeater Station
Repeater Transmit Block Diagram



COMMAND BOARD RF POWER AMPLIFIER BOARD

FROM
POWER
I SUPPLY
f_——'l———ﬂ
A+ A
XMIT POWER CONTROL I 1 { { CURRENT LIMITER |
DPTT 3 4 | E2RCUIT (25W |
- ] PGIJG 2 gi| MODELS ONLY) |
B Juave B
Ur348.58 A THERMAL SHUTBACK I__, | 8Ly ar ) THERMAL
—H\ l I - SENSOR
R453 |
HI POWER |
SET - DETECTOR | er . . - outPuT |
CONTROL | DETECTOR
HI/LOW POWER CONTROL CONTROL s61! ., | veL 06T
~y DISABLE > 3 3
Rass ~ conTRoL voLTAGE !y .y | oRG 4 . CONTROL_VOLTAGE ‘
T
LOW POWER + R463 /
SET /B’ G453 u408 VOLTAGE LIMIT KEYWAY 5 >—I'—N~C-
LOCK DETECT . /Ht TO 44-6 4—'9’3* 6 ) N.C. J5
— p7]u7
i L,J ’_' 7
TRANSMIT AUDIO Q403 B+ . . B+ (3.8Y) FUSE oo
lﬁ‘EMSIggﬁSeNDJES(E)g o 16A TO BATTERY
4 ol WIC AUDIO : R302 J onol LA
EXCITER AUDIO/| | \ “Ugé”": P3 U3 ¥CO' MOD ool o
cl
> - e —
DATAOUT I 10+ ) 4] VGO MOD r : ] _ /B, l
Q860! >
AUDIO GND 4)-'1 ;
| OPTT PL TONE ENCODER ! | BUFFERS TX INJECTION 50 OHM Pe_Js ANTENNA
| Q715 LOW-PASS MIC ENABLE Q207 0208 J2 P2 COAX —
PTTI 2> Dc PTT — PL DIGITAL FILTER | | Q205 PAD PAD ANTENNA | | HARMONIC
L1 7o ANALOG X ¥CO 1 —< < SWITCH FILTER “]_<
l l Q713 : || CONVERTER ] ) 7
HUB/PGM! 7> : Dc HUB U60IA | T PAD BUFFER CONTROLLED 10W FIRNAL/ 25W FINAL v _l-
| | SE&OEV?IAgsENCODER I | @ 0203 0204 RX INJECTION STAGE 25("?/0%_:1\55? TO RECEIVER
[ SELECT 5 ,\ = o715 STEERING Q201 L
Q74 ——{ DIGITAL TO FILTER SELECTABLE LINE ' RX VCO PAD 50 OHM COAX
| PROGRAM FROGRAM ANALOG i q
MODE — ATTENUATOR I Qlo7
MODE DETECT FEEDBACK
[ ODE —{ CONVERTER Usoip | T PAD * BUFFER
T/R SHIFT
\ | R305
urol — REF MOD
NOT USEDI |>| MICROPROCESSOR SFEIE‘_% SHIFT CONTROL (RX MODE) I | 3-CELL TUNEABLE
OSCILLATOR - QI51.0152.Y151 INJECTION FILTER 10
N uto2
l | | | Lo /H" REFERENCE T IDBAND
NOT USED. 5) OSCILLATOR ‘ )
SHIFT REG l j
LATCH ‘ |
| | l |// Y R | | 5 16 L7
NoT UseED| 12> Us0ID U702,U703 U705 | T/R SHIFT B | uiol 3-CELL TUNEABLE
| I —  WATCH DOG (NOTE 2) SERIAL ﬁ/ {>c -3 6 l—»— l<{ LIOP FILTER je—i| CH°A§§E°L%?AP SYNTHESIZER INJECTION FILTER Lo
| I Q702 TIMER SERIAL EEPROM LATCH \ Ny | | — i.C. HF
REsET ETRC 9 04— ETRC RESET Y : ‘
| Ju704 DATA s 1 1 1 - DNA} 53 »> i R
ouTe orgek DU 3-CELL
Juroz| @7l SYNTH LATCH ENABLE R HELICAL FILTER )
DATA OUTI I l o r DATA OUT SYNTH LALCH - BLe| | - :
U704A LOCK DETECT | UHF
I ’ Jyroe LOCK DET|—e o<} s LOCK DETECT /’ /’ /’
DATA N Q720 CARRIER SQUELCH | BUFFER
CARRIER SQUELCH [—e - < 9 - 0
_ I | Q70 yu70l DETECTOR AUDIO | | 0251
FI/F2/DATA IN! g » I >°—Ij PL DET - | 1 ~— vco suPPLY |——p 8.5V
FILTER
| | FI/F2 LIMITER INPUT |— |
DETECTED AUDIO| 3 RESET STBY TONE SIGNALLING DECODER | . —
| T LQW-PASS LOWFASS | imiTer | VRIOI 20.:545MH2
cse DETI ! [ HATCHDOG TIMER OUTPUT JU805 b 9'6‘“—"—) ! | R%bougg#ga T S0V TO SYNTH 21,855MHZ FLS FL52
f - ﬂ - SIDE=| ,
TONE lo 8 XTAL 455KHZ 455KHZ NOTES:
B+| . | . 06 VoLt |—»osvoLr Q709 | ] STBY AND 9.6V - Cooib L1 >_|_--‘- > 9.6V NETWORK FILTER FILTER L &3 JUMPER INSERTED.
' ' usoic ~=4 JUMPER DEPENDS ON MODEL
I I REGULATOR 9 SWB+ | > >T N o _ o o S B R R ons o DERED.
TO P6-6 T sy contrOL CR702.6708 « DET AUDIO —I’ [ | © O JUMPER NOT INSERTED.
. AMP
|| RECEIVER AUDIO CIRCUITS PI | fosciLLaTor \ /A 2. PART TYPE AND USAGE DEPENDS
U402 VoLTS To FREQ RESPONSE | ON RADIO TYPE AND OPTIONS.
GNDI n4>J-—l 5.0 YOLT | MIZROPROCES SOR HISHRASS | JUSSZ DE-EMEHASIS ANIMMING Jl 4CELL TUNEABLE IF BUFFER | 455KHZ 3. NOT IN ALL VERSIONS.
' I REGULATOR SYSTEM + e  Y5iA YsIB LINITER 2.7y | »
* ] MHZ > 2LaMHZ e 2LaMHZ usl REGULATOR 4 POWER | CONTROLLED | IOWATT FINAL/
Q707 TRAP XTAL FILTER XTAL FILTER RECEIVER | AMPLIFIER | BUFFER LTROLLED | JOWATT ERVAEL | 25WATT FINAL
|l UssiB Ussic 233k Uss5iD o 2 5 5. %R ssasz | SESAP DESIGNATORS
PL DET! 13 RX_AUDIO b . MiXER SYSTEM M(DBAND 10W Qnio Q120 Q30 NOT USED
I— - MUTE GATE : 4-CELL TUNEABLE BUFFER l | 25w | i2i0 01220 01230 1240
VHF oW Q1310 Q1320 Qi330 NOT USED
y - _'(%> CARRIER SQUELCH I %?,ggbfp r—1 DETECTOR REGBLG,Q'TOR —-l——b 25W | Ql410 01420 Q1430 Q1440
. 053 ' I URF__1OW | Qi510 01520 Q1530 NOT USED
I otz 5 a o pReT R I R ) R S e 25w | QI6l0 Q620 Q630 01640
2-CELL 3-CELL _
HELICAL FILTER RF AMP HELICAL FILTER
R59 %ﬁ‘??? 9,6V
SQUELGH
S e[ L
FIRST L54
FLI al FL2 MIXER
- = TS
MC compact Base/Repeater Station ) DETECTOR AUDIO |_ DETECTOR AUDIO
Transceiver Block Diagram < |_
(NOTE 3)
RF BOARD EEPS-43534-0
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COMMAND BOARD

-

J4
Q714
PROGRAM/OPERATE )I . PROGRAM
7 PROGRAM — FREQ .
MODE SET MODE DETECT Lt MODE SHIFT SHIFT CONTROL (RX MODE)
I I | O0SCILLATOR ,
GND| 4 SHIFT REG -
| >1_-L LATCH 1 L l_>| lNOT USED
1
|| u70l UsoIiD U702.U703 u705 o] 1, 22 |
MICROPROCESSOR 4 WATCH DOG (NOTE 2) SERIAL // > 6 |°ETECT OUTPUT
| | TIMER SERIAL EEPROM LATCH I
| | DATA}—a—» 1 1 i I >3
| | 704 g7 cLock > I >4 L NoT useo
DATA OUT |0 53 o<]—<- DATA OUT l >e |
| I Q715 Ju702 o720 55 |
DATA IN 2> |>° 573 »—{DATA IN - Iy o |CARRIER SQUELCH/WIRE LINE
17 CARRIER SQUELCH|—g o<,L b o [Carrier sour
- NG LIMITER INPUT |—g >10 |FLAT AUDIO IN
| M TONE SIGNALLING DECODER | |
9> N.C. — Y LOW-PASS
ER
| |5>|N.c. RESET STBY FILTER . LIMIT | |
| 8>|N-C- /1 WATCHDOG TIMER OUTPUT i - ! >7 |+9.sv
NOT USED = 3> N.C. - \l
JUBO! usois :L) GND
I u>|N-C- SELECT 51 usoIC I & I
I 6>|N-°- l . FLAT AUDIO >N NOT USED
U402 5.0 VOLTS TO i,
14> N.C. 5.0 VOLT |—p MICROPROCESSOR RECEIVER AUDIO CIRCUITS
||3)|MC. REGULATOR SYSTEM
12>|N.C.
| |_5>'n.c. _I
DEPS-43535-0

NOTES:

I. & B JUMPER INSERTED.

478 JUMPER DEPENDS ON MODEL
TYPE AND OPTIONS ORDERED.

© O JUMPER NOT INSERTATED.

2. PART TYPE AND USAGE DEPENDS
ON RADIO TYPE AND OPTIONS.

3. NOT IN ALL VERSIONS.

MC compact Base/Repeater Station
Repeater Access Tone (RAT) Decoder
Block Schematic Diagram




BATTERY ALARM TONES TO EXCITER

TO SUMMING
> # AMP U8248
SHEET 2
FROM o LINE AUDIO TO LOCAL SPEAKER
us2ie P
SHEET 2
. LOW-PASS FILTER SPEAKER VOLUME  AUDIO
R Low-FasS SUMMING AMPLIFIER MUTE  CONTROL POWER
GATE RS AMP
LOW BATTERY rs\ P BATTERY ALARM ,\ BATTERY ALARM TONES AUDIO TO LOCAL SPEAKER _
. TONE ENCDDER ugoza + > U8020
ON BATTERY |6 > I/ '\‘J
138y |3 —P—l
FROM 13.8v
gooM 13.8v |4 [>—e — SGURCE
SUPPLY Us39A
6ND |
L —p 6.9V
SOURCE
oND |7
RECE IVER
— —hm AUDIO TO
L g809 . > 38v LOCAL SPEAKER
\A ugass
RI003
2.2K
4.8y LOCAL
SOURCE HANDSET
AUDIO
4
.  BATTERY ALARM
U838C  ToNES TO LINE
¢ >
»
MIC HI 2.2v FROM_FUNCTION
TO SHEET 2 TONE WINDOW
TIMER SHEET 2
(NOTE 11
P/0
- n g 5t
MIC HI | 4 > g P/0
. P 7801 Pl
PTT |3 > 23C ® c 4| LINE 2 W)
HANDSET AUDID |2 ¢ : “’
FROM SERVICE _|
HANDSE T Ju4 d 3| LINE | (0
NC. |1
s LINE AUDIO TO
M P > S 2
. Hggt T L
~ DETECTED A rove SHEET 2 LEVEL ADJ !
AUDIO ADJ. Revn . T800
TO LINE SUMMING . B
AMPL IF IER 83 WIREL INE
BUFFER FILTER
— e Li{m us22a ,
+ RX NOTCH > > + usooE Ps0
FILTER L ‘ Pl
% 8ot
RCVR/MIC 1| LINE 1 th
TO LINE ENABLE LINE DRIVER
AMPLIF IERS
FROM 2 LINE | (=)
COMMAND _| REPEATER ACK TONE Q802
BOARD LEVEL AU FROM
SHIFTER TO SHEET 2 eds3
@807 SHEET 2 ' usi2E
ARRIER SQ. [ 1 —>—| >0 P » TO UB2IB
CABETERTC % P SHEET 2
) REPEATER TO
DROPOUT b—» RPTR PTT
DELAY SHEET 2
PL DETECT |13 ,
804 RBIR PTT RERE
FLAT AUDIO |5 LEVEL <« REPEATER SETUP
SHIFTER SQUELCH CONTROL SHEET 2 SWI KNOCKDOWN
— A~ CIRCUITRY APTR ISHEET 2)
DISABLE
/0 FROM POWER ON
J6 l&————— RESET CIRCUITRY
SHEET 2
[“FLat aupio [: oL NOTE :
PL MONITOR I. UB3BC MUTES ALARM TONES TO THE WIRELINE DURING TRC
. -—
: . DI:?: DETECT OUT {6 _’_l >°—1 >°— SHEET 2 COMMANDS TO PREVENT FALSING OF THE .PHASE LOCK LOOPS,
: RAT DECODER ~ I
- o geis @829 ‘
. CARRIER SQ./ CARRIER SQ DETECT
: E WIREL INE PTT| g | +
g ety s
. 5:, L FROM
: Ju27 EEPS-4353)
. WIRELINE PTT OETECT SHEET 2 _ (SHEET | OF 2)
FROM UB04D v
(SHEET 2)

MC compact Base/Repeater Station
Tone Remote Control (TRC) Board
Block Diagram
(Sheet 1 of 2)




LINE TO SPEAKER
ENABLE

us21B

>

LINE AUDIO TO LOCAL SPEAKER

X

ALARM TONE
FROM

SHEET |

o TO SUMMING AMPLIFIER
»Uso2D

UB02A
SHEET | RI002 LINE IN LEVEL ADJ TP3 LOW-PASS  LINE TO EXCITER
FILTER ENABLE SUMMING P/0
AMPLIFIER
us22A us2ic P5
LINE AUDIO l U538 I
Juar-%%'ﬁ > TRANSMIT us24C us248 L 4 3 | EXCITER AUDIO} (ngMTb}AND
¢ NOTCH
SHEET | l NOTER | o BOARD
U824A,D | Jus2 P/0
< Miid
0 Excmzn
o J837¢.0-U8 144 vore ggMR}}AND
IRELINE_SQUELCH 1 | huse BOARD
~
MIC HI
FROM P12
J3-4
SHEET | 2
3 ETRC
REPEATER AUDIO ;gg_lqnmmms
FROM UBOIA °
SHEET I
CLOCK GENERATOR CIRCUIT s
usos ugs3a3 CLOCK PULSE
4.9060MHZ us3iaB PROGRAMMABLE B TO U834A
OSCILLATOR -+ 29,210, I SHEET |
P/0
Jg
BUFFER — _
1| HuB RX
- o Hs - St
ugo028 0832 RECE IVER/BASE
us2 4 PROGRAMMING PORT
FUNCTION TONE LA -
AUDIO ENABLE A
o Ve
'\;;/‘ ACTIVITY 4 7
VARIABLE GAIN N CHECKER TRANSMITTER géOGRAMMING
AMPLIFIER [ 3 PROGRAMMING PORT [~ CONNECTOR
[eL:71] US3EA. B, C c868, R872 UBOBA, B, C-U814D Qgle
GUARD TONE GUARD TONE FUNCTION TONE |—# v | woe
U835A.B U815 "o b TURN-OFF DELAY WINDOW TIMER A -
BANDPASS U814D
UB37A us37e GUARD TONE
FILTER TECODER A
v TO TX
SW2 1| Hus [~ COMMAND
LIMITER A UA BOARD
LINE
"O/j_ DISABLE
G805, UB0D2C, UBIOC [y
BANDWIDTH
B0OOST [::>c I ESJV&ND
PTT '—
o A BOARD
= Q813
i
P/0 | Juis
J 5
9.6V | ! —d 9.6V TO ETRC BOARD el A U829¢C.D JUIS
FUNCTION TONE AUDIO | 2 20507 TRC PL MONITOR L& » T0 SQUELCH CONTROL
FuNgggggEgonz S a ” CIRCUIT SHEET
ACK TONE |3 —9 TO US00B SHEET |
RAT WIREL INE
TRC PTT | 4 Lo e 3 PTT DETECT FROM
S TORPTR PTT SHEET 1 SWSi REEeT
RPTR SET- I
FROM SET-UP |5 (— IO RETS Us04C,D DISABLE
BOARD 1450HZ DETECT | 6 < . U807 s a
FUNCTION TONE usizF P/0
iSsog pETECT ) 7 < DECODER OBt R888, R883, CRSII g8z 7
1850HZ DETECT |8 < CONROL e 3 18, 880 S " ] 0 Tx
) ETRC PTT 2 | PTT_ |~ COMMAND
IS50HZ DETECT | 9 < Saoe DELAY Fl/F2 BOARD
2050HZ DETECT |10 < . sw3 -
E Jy20
6.T. DETECT |11 < 8500z ° ¢ [ 3 i LRE 4y
L FUNCTION TONE
A SedONR . (MOMENTARY) o Ry
| C e] »— 8 | Fi/F2 = COMMAND
v {: B0ARD
P/O Ug04C,D A _
J10 d
S o SW4
PTT DELAY FROM TRC | | > 1S50nz
u2s
FUNCTION TONE _Z To
FROM PTT DELAY TO TRC |2 < cTion T Lle 3 RPTR SETUP/KNOCKDOWN ;== > BPTR PTT
BOARD FUNCTION WINDOW |3 <>
\
G.T. HOLD |4 > UB05A,8 JU30
e s ol PL MONITOR &3
us20
FUNCTTON SQUELCH MONITOR wz TO
NCTION TONE - -=
BECOBER ¢ Q 578 »> gggE#Cﬁ CONTROL CIRCUIT

o [0 SQUELCH CONTROL
—» CIRCUIT
SHEET

EEPS-43531-0
{SHEET 2 OF 2}

MC compact Base/Repeater Station
Tone Remote Control (TRC) Board
Block Diagram
(Sheet 2 of 2)
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MC compact Base/Repeater Station
Enhanced Tone Remote Control
(ETRC) Board Block Diagram

5-10

| P 9.8V
FT AUDIO
2
6 —» 450 DET
FROM _| 7% 1550 DET Uiz g b— uie qfl— uis g |— U4 g
TRC BD 8| (356 DET Tone TonE i TONE . TONE i
913950 DET Q ——» 1050 DET Q —» 1150 DET Q —® 1250 DET Q —» 1350 DET
10+—#2050 DET
% 6T DET
CHANNEL |
~ KEYPAD CLOSURE
Juj —
1950 DET IN  PADI
Ju2 —-¢
LFTT TIMER 1350 DET
P/0 SW PAD2
50KHZ CLK #—— > CLK ul3Ash J4
TiMEOUT O———-—(8 @} —LFTT LINE FAIL TALK THROUGH LOCAL CHAN | u SWIU4AUIAU2B
_ CHANNEL 2
RESET —QR__0 KEYPAD CLOSURE
CLR Ju3 !
1850 DET IN PADI
u2z,u128 JUu4 —e
1250 DET
DELAYED RESET W Pap2
vor LOCAL CHAN 2[} SW2  U4B,UIB,U2C
67T DET P ’ >° CHANNEL 3
KEYPAD CLOSURE
JUS — {
1350 DET IN PADI
Juig Jus —
1350 DET usAB 1150 DET
- Juz0 _ RELAY DRIVER =
1950 DET s a Ji SW  PAD2
Jual ' TO OPTIONS CCNN
o - - SW3  U4C,UliC,U2D
1250 DET R__Q WILD CARD | I | RELAY 1+ LOCAL CHAN 3 [I
e ax V 2 | RELAY | CHANNEL 4
1850 DET 09,010 KEYPAD CLOSURE
. 3 | RELAY 24 JU7 !
Ju23 DELAYED RESET 4 | RELAY 2- 1250 DET U8 IN PADI
1150 DET usc,b 1050 DET-
- Ju24 _ RELAY DRIVER _
1550 DET S Q SW PAD2
Juzs - ' WILD CARD 2
1050 DET R__a LOCAL CHAN 4 SW4  U4DUIDU3A
Juzs CLR
1450 DET QlLai2
L< DELAYED RESET
13.8V +5V REG
J3
IN OUTf 45V
13.8V | |
uis
o A DY IS
BOARD N.C. | 3
N.C.| 4 DELAYED RESET
OUTH—————— DELAYED RESET
QI3
PLO usc U4F PTT DELAY
<~ e
T N
To |PTT DELAY ouT |1 < < ou
BomRS 7] PTT DELAY IN |2
TD=70 NS

R34, C10, QI4, QIS

PTT GENERATION

1> CLK

> cLk

Juos
1950 DET
JU10
1850 DET
Jull
1550 DET uz7
Jui2 Jiod
1450 DET e To
Jui3 IN'S ouT 4 [PTT OUT |~TRC
i350 DET p—O& & —( BOARD
Jul4
250 DET p—& &— | G
JuIS
o oET p—8 b G
Juls
1050 DET - b——___._l
LCD- 111 2
MICROPROCESSR 0283 TOELM'S
L
DATA IN < 2 | RX DATA IN
KEYPAD 1/0 Q4 3| RX DATA OUT
DATA OUT I |RX RESET
al 5| TX DATA IN
RESET <}> 6 | Tx DATA OUT
LCD-111 4 | TX RESET
MICROPROCESS(R
Q647
DATA IN <J|
KEYPAD 1/0 a8
DATA OUT ——-—{>c
Q5
RESET <}>
4 8Y 29 + BY 2
BUFFERED 4C0KHZ CLOCK
400KHZ CLK 50KHZ CLK #————1>CLK IN P> LK IN
w uIsF UISE 1700HZ 850 HZ
LK ouT LK oUT
ouT CLK 0UT < utT
uig —
Sy 4 —C bisaBLE
N
UILUI2A,UI9A U3C,U3D,USE U198
OUT———® 50kHZ CLK
uio
LOW PASS LOW PASS
FILTER FILTER
27.608 ATY ACK GATE P/0
OR FT DETECTS N ouT N ouT I m J4 ‘o
—\ —\ OUT_[—— ouT 3| 850 HZ ACK TONE_ TRC
2050 DET | | GATE lE j BOARD
R — 880 HZ 880 HZ R81,RS52 uso
i > G ACK TONE GATE
ST o U20 R79,C42 R80,C43
—_— ACK DELAY ACK DURATION
1500 bET
1450 o7 P IN's ouT CLK Q > CLK Q
13t0 bET P——C
T=60MS T=60MS
1260 pET —C Py ’y
ke peT ——C
1080 pET —C u2iA u21B
ACK/DELAY
— P/0
N s
o Tl
ouT 4 | ACK/DELAY 10 TRC
_ 3| FT DECODE
—CN
UI3A,U19D EEPS-43530-0

TO RX
COMMAND BOARD

TO TX
COMMAND BOARD



UNUSED GATES

5

us3ss

3 4
5

R800
100kt cso0
gl gl
P/O
J3 reol[] '°°
560 C80! Re4z MIC Hi
MIC HI| 4 0 U824B-6
SERVICE
HANDSET‘{Mlc Lols 39K SHEET 2
HIGH PASS FILTER [
13.8V
To U828
Re44 @ PIN'5 eov BUFFER/LOW
DETECTED (NOTE 1) PASS FILTER
B0 rs20 ., RECEIVE AUDIO  SPEAKER NOISE
€946 =7 MUTE GATE MUTE GATES 620PF
DETECTED caz20 Re23
R948 CRBO3 -
AUDIO b = 2 Roos 3uszza L5 5
0.22 €895 Rgle R9I7
3 8
6.9vVp—3| UsoIC
f 6.0V 101, P 15K
795
: REPEATER AUDIO I
TO RIOB RECEWER ENABLE 160MV
HEET 2 FROM UBIIC-10 (NOTE 1)
D ET 3
F RX NOTCH FILTER
|
[
9.6V
' oxee AL, Rezn _vero Adra o
4.8V | R958 [ |R959 [ 1R960 HEE o o Jr oM 802 LINE DRIVER AMPLIFIERS
T o uk Hsox sk vszsp L
507 |s I ]
Ez LINE LEVEL
aly NE R33|£' ADJUST
RB32
UB34A | iook _ Resz |
BP |2 5,6K
CLOCK PULSE  |o |
FROM U833-1i p—191 cLK LP
SHEET 4
lig 146
- I—
2.2V {000PF
GLN6768A AND GLN6767A ONLY
(.

R I
U800 4 B - 1y QUAD OP AMP
] U8B0l 4 - ~ I QUAD OP AMP
U802 4 - ~ I QUAD OP AMP
UB03 14 - - 7 AUDIO_POWER AMPLIFIER
U804 13 - - 7 QUAD NAND GATE
U805 14 - - 7 QUAD NAND GATE
U806 4 - - 7 TRIPLE 3-INPUT NAND GATE
uso7 14 - - 7 QUAD NAND GATE
U808 - 14 7 - QUAD NAND GATE
U809 1% - - 7 QUAD OR GATE
UsI0 14 = 7 QUAD AND GATE
Usil 14 - ~ 7 TRIPLE 3-INPUT AND GATE
Usi2 | - - 8 HEX INVERTER
UB14 14 - - 7 SCHMITT HEX_INVERTER
usls - ] - 4 PLL
Usl6 - i = 2 PLL
usIT - ] - 4 PLL
usig - i = 7 PLL
usI9 - i - 4 PLL
U820 = i - 4 PLL
us2l 13 - - 7 QUAD ANALOG SWITCH
us22 14 - - 7 QUAD ANALOG SWITCH
U823 14 - - 7 QUAD ANALOG SWITCH
Ug24 4 - - I QUAD OP AMP
U825 14 - - 7 QUAD NAND GATE
Us26 14 - - 7 QUAD AND GATE
Us27 14 - - 7 DUAL TIMER
us2s 4 - = 7 TRIPLE 3-INPUT OR GATE
Ug29 4 - = 7 QUAD NAND GATE
Ug3! - 6 8 - DUAL J-K FLIP-FLOP
U832 14 - - 7 QUAD NOR GATE
U833 B 16 8 - SYNCHRONOUS 4-BIT BINARY COUNTER
U834 - 7.8 13,14 - DUAL SWITCHED CAPACITOR FILTER
U835 - 7.8 13.14 - DUALLSWITCHED CAPACITOR FILTER
U836 14 - = 7 TRIPLE 3-INPUT NAND GATE
us37 - 4 = i QUAD OP AMP
U838 14 - - 7 QUAD ANALOG SWITCH
U839 8 - - 4 DUAL OP AMP
L NOTES:
- ] I. IN RX~MODE WITH ON-CHANNEL
SIGNAL. IKHZ MODULATION AT
Pl 60% FSD.
T800, ] 2. REFER TO PARTS LIST
2 |LINE T (=) FOR VALUE.
R860
1.2K 3e
9
+|3.sv>1%
€832 z
~00I I
I |LINE | (+)
TX_LINE | EEPS-41901-B
AUDIO TO JU3 42 (SHEET | OF 4)
SHEET 2
M €958
1oL 1
NOTE 2™
-
I_:JB)I(OL!FNOE Jua 5% 4 [LINE 2 (+)
SHEET 2 ”% R862 GLN6768A
L 620 13 |LiNe 2 () ONLY
oLl L N

MC compact Base/Repeater Station
GLN6767A, GLN6768A & GLN6815A
TRC Board Schematic Diagram
(Sheet 1 of 4)
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4 WIRE
TX LINE AUDIO
FROM T80I-5
SHEET |

2 WIRE
TX LINE AUDIO
FROM T800-12
SHEET |

Ju4
C83! R847

LINE INPUT
AMPLIFIER

o1 47K l RB848
1 U3 830 4.7

39PFI

JUS €829 RB50

MC compact Base/Repeater Station
GLN6767A, GLN6768A & GLN6815A
TRC Board Schematic Diagram
(Sheet 2 of 4)
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2 WIRE PHASE —
CANCELLATION )—-——6
FROM %%EETE,IWTTER 0.22 3.3K
P/0
J3

HA

C908
NDSET Ri088 [I
AUDIO +
100 2.2

LmE
LeveL Rlool
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[> _ra!za 8.2K

RIO87

AMPLIFIER
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4.7 360MV

UB2IA us2ig
| 2 .4 3

15K

3.8V
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RiN? |

+ 10K
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©,

<

SPEAKER AUDIO
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470PF
R8I4

—— 1
13 33K

>
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SHEET |
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13 5 68K 2 uso2
6.9V p—5i4

|

4.15';v
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9.6v 'l []RQZG []RQET R928
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le 1516
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Y Hp 18
0.1 18K 15K
c877 U834B o
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CLOCK PULS I 20
FROM UB338-1i p—{cLK Lp
SHEET 4

GLN6768A AND GLN6767A ONLY

EXCITER AUDIO

RIO99
22K

]

(GLN68I5A ONLY) l

_

RIO74

us23a [=IQOK

P/0
P12
SUMMING AMPLIFIER —

<5

ALARM TONE «l2

FROM R955

(UB02-1 SHEET 4) R84S A
5] \Iiﬂ% RI0OI2 Jus2 ]

5|v824 - 5544

6.9V p—2]+ Rigs 1.5K |
RPTR ' %
AUDIO ENABLE P/0

FROM RIIO9 SHEET 3 <] @ P4

|

RPTR AUDI o

ugol-l
HEET |

P/0
PS5

42 EEPS-4190I-B 3

SHEET | (SHEET 2 OF 4) |
, P/0O
Jo
il

|

4

o0.22 I8K
R8I8
E ON MIC 2ok
VOLUME
ROM R80E
oM R CONTROL

6.9V

AUDlOI AMP

R816
€812 RB09

RB17
100

:|» DATA OUT

DATA OUT | po1R (RX1/BASE
HUB PROGRAMMING INTERFACE

HUB
DATA OUT

RPTR (TX) PROGRAMMING
INTERFACE

P2

2 |SPKR (+}

I {SPKR (-)



o ACTIVITY CHECKER ]
' BUARD TONE BANDPASS FILTER | 13.8v @
. r .
; 884 €880 80
I 11 ’ F 13.8V <> < fok’
s . Ro72 39PF SWITCHABLE HYSTERESIS GUARD TONE DETECTOR 00 e op1k craso DELAY FUNCTION TONE Reg
cotz GAIN AMPLIF [ER/ ' ;e L ohalit CIRCUIT WINDOW TIMER &R
I . 4V 2 cars AMPLIFIER LIMITER cgs6 s 1 - l
-001 |¢ l7 8 5308 15 fo LR L]%6R I ' 1T . 1 345PF | - - u8ssc '
9.6V c868 P/0 J3 us12c S
LINE C%"‘I__RIS_‘A __ Re4y 4|1x wp L18 H ' 13.8v ~ T I 138V CR800 | 5808 R8zZ2 4 s Y oo\ e
AUDIO_ FROM p- v Y Tk 220K o1 Al T8k 3
Usza PINT T T . 0.22 s 13 14 Moings1sn [ris0s' creo7 INTERCOM o 18K
-5 ¢ Lp 20 foe ONL 2Mxs 138V
' Ta06er 835A us3ss s [ 4 L sllNg ' v
R1022 R988 5.0v I uss3s| ce \ |6 4 ueas@as fomemee JRen [rere [riuie g Banz’_c'a{n & & 13.8
47K hegyy 47K ' BP ISJ_ 1 i R us1s 3 8 001 | R1107 »nIc PTT To J§23°3 sHEET 1
’ I“'7 Q@g (P40 $35 (Goeem O - STl A By Igagg &5 @ Ju26 e «SNITCHED OND FROM UB23-8 (TP30) SHEET 1
' 10]¢ ap |2 ek 16 I 220K 150K 3 10 13.8v R111 11 I » LINE ENABLE TO UB22-13 SHEET 1
TP6 cL Ripa0 <> P8 Tok'® 8 1
’ 12 )cw
T4A[6 T13[6 4.8V R1030 2” *— +—@ 13]/808¢ 2 g TRANSMIT LINE DISRBLE s 10 =3 13 ua“@ﬂg us12-11
FROR U834 » 1 2R < T 1 | Jusi 12 » RECEIVE ENABLE 70 Ui822-5,12 SHEET 1
PINIT o o0 £s19 12 13 -5l — BLNE815A [R1101
| T sorF = 1% , RPTR DROP QUT DELAY ONT) Llz2K
1 |
AL C7: mm Sum GBS S ——— R S ! FROM
uszsnXA 0. T STQ' eus JL“LE_ J10-4
2 —— —— —— —— — ———— S—— _]
13.8V @ [TP25] /835
l p@ | GLNB768R @ y @ 98" 0sos @ - R4 q13.8v 25 A cR834
us108
l ONLY > pL n1sABLE-2050Hz I R s 11830 < o
| 8 8 . el e — 13.8V
[ ] Ju23 Usozc — DET 100K n
! casy +—5 3% s10cq | 10 > [ Rezs |R1111,4 10 *"  risos cress| |4 v » ALARN TONE HUTE TO UB38-12 SHEET 1
I 345PF I tog e CROS! 1958V R1082 e SBK | 10K {: oK |
I 9.89 CB44 0.22 S 13.8V 3.8V | 1 s RUL10] Raz4 W33 [ .
-0t ([ By l o e CR829 2| V8298 Sl _ES 4lus118 08 Uusrig)S — "7 Ruioe »RPTR ENABLE TO US21-12 SHEET 2
, L 12 i S R 31" PL DISABLE R1017 R1120 10 0 PO DA™ ' = cags 8 . e
l TP10 TP10 '}6?(93 %gSSIEEI RESET CIRCUIT T' FLIP-FLOP 3 I PL DETECT |18] SQUELCH CONTROL IlUO 12
6.9V cess T . s ® R10s7 FLIP-FLOP 13,8V 100! > EXCITER oLE TO UB21-6
1 us1s hers [jnwse 1 RI114 13 | SHEET2
0.1 10 l 47K 1 R14171K3 Kri11s
1
F1 DETECTOR-1950HZ 13.8v cRaot & g g?ggn
5 ; 1 1o RB1S 10K 13.8V 13.8v
I —1 9.6V g |UB26C 833 1 .
TP11 I cg51 To@ 47K H1B30 =
o 4 CRB10 CRRRIER §Q |11 R1117
945 i DETECT 10K -
345PF 10 @815
-— 542 9.6V €846 M1B30 13.8v 5332 | = R}‘gﬁS P/0 Jg
6.1 v R1072
I Coso e mmcos1 [|RE77 -01 13.8v 10K X nﬂgég 3 [oATA IN
° lT TWUF o L = L cReozy (GLNBBISA ONLY) !
Jit RB896 ] - RPTR (TX)
3 10K —— S [nc Lo - AR ©
R S
| 9.6V|1 —a9.6V 1 - . c83 T ’ us1? 5 9 10_3!33} . W B PTT DELAY
FT AUDIO |2 - > il g|u807c CIRI:|UIT s lono
e — . _ P17 QUT
RCK TONE| 3 |— 10 UB006-6 [ F2 DETECTOR-1850HZ 1 13 T 10 i1-4 - 1
PTT OUT|4 —pT0 uB12-14 Y : ! | RB11 l
LFTT|5 {9 T0 UBDS-2 I cg52 I TPi4 TE13 3 Q812 P/0_PS
' 1450 DET (6 |~ FROM UB20-5 L UB12R PTT DELAY OUT M1B3 PTT/DATA IN
1550 DET |7 |——qFROM UB18-5 o.6v cost ' Raas zzgg;F FROM J10-1 R993
— . Y y
1850 DET |8 |——aFRON US1B-5 v E—— A 47K Y rios? -
150 DET |9 [—«FRON UBL7-5 .01 13.8V Corgmm mmcaag [1RE47 €850 13,8V ! LINE DISABLE /0 P12
FROM UB16-5 1] 13 14 I 0.1T = 0.33 L4700 To l I . jons 1  oara I
650 DET |10 - e
z — TP6 R1024 . cats F1/F2 FLIP-FLOP —_——— — — — 1 ! - usosC)-L0 i
OT DET 11 {—FROM UBIS-6 ' | o T 10K —-— R1098 T ) PTT EE - 8 S .
- 2 us1s 5 1 L — ¥ 3 2 Juz20 018
| I“;lg —— e b 13y _p[ue0sd l Pt 0o 0
- 1850 BET R1068
J10 L5 1850 DET REPEATER KNGCKDOKN l <] @
T6 J11-8  TONE DETECTOR-1550HZ. [ ca1s 1P28 Ty
PTT DELAY 0UT|1 T0 UBOSC-B 3 ] ca1
PTT DELAY IN|2 FROM UB10R-3 P17 ! c953 ! CR813 ‘ 3 P/ Pa
*— R824 —
FT DECGDE (3 T0 6831 ) | ! PTT DELRY IN BRSE PTT
|| 345PF E— FT_DECODE 70 Jt0-2
GUARD TONE HOLD | 4 70 U836-8 K ]
9.6V C8s6 1950 DET 13.8V
J Y TO J11-9 P/0 P12
— —r - ]
853w mm (g4 []RI01 I RLE IR EERL r 520 REPERTER RY DATA IN
0.1 =0.35 LJ47ok s L 18 01 SETUP/KNOCKDOWN
‘ RA0S CR814 FLIP-FLOP Ri011 13,8V
- ca3s i 819 s| 1o s o
I | 83 1 2 us1 I - 5’17388 P/0 J8
0.1 TR - 0832 RL013
REPEATER SET UP . 5o DET <:| @) 832 Jo; 3 |oaTa 1N
I I TONE DETECTOR-1450HZ 1 0 J11-7 e
I RPTR _DISABLE RPTR (RX)/BASE
! cgs4 _1 — CRB1S | RPTR_SETUP/KNGCKDOHN 5 |nIC Lo PROGRAMMING INTERFACE
| Ioms:ssn] . |
34SPF 6 [GND
9.6V ca6! GLNE767A I 13,8V l
Y | onLy .I. 13.8v =
l l 1 s P T 525 cs2¢  PL MONITOR/ Y
| : 01" SQUELCH MONITOR l re0e _
Rel0 FLIP-FLOP 10K F1/F2
c83d T 2 s| | o RLD48 | SQUELCH MONITOR
T us20 } = “uts
ot = l 7K I F1/F2 FUNCTION SELECT ] P/0 P4
. 1450 )
, | 3 7 1116 I_ > 70 J11-6 A crezs PL MONITOR 8 |F1/F2
— etv— —— w— 03
MC compact Base/Repeater Station
P23 P22 ,
- CR822 I GLNB6768A AND GLNB767A EEPS-41801-C GLN6767A, GLN6768A & GLN6815A
| I 12 GLNB768A o Frosy ONLY —t (SHEET 3 OF 4) TRC Board Schematic Diagram
R912 C865 >t g — .
56K 2200PF ONLY 47K I I :NHEN LINE DISARLED 18K . | Control Logic
C862 wm €863 [ |RO11 Rg13 co64 OPEN = LOCAL F1 (Sheet 3 of 4)
0.1-|:_To 33 L1470k 20K T L CLOSED= LOCAL F2
1 . I — — ] 5-13



MC compact Base/Repeater Station
GLN6767A, GLN6768A & GLN6815A

TRC Board Schematic Diagram

Clock & Alarm Signals/Power Distribution
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Note 1. High pass input amplifier U801B passes
audio frequencies above 300Hz.

Note 2. RECEIVER ENABLE input from U811C-10
goes high upon one of the following conditioms,
depending upon options and jumper status: PL
"AND" carrier squelch detect, PL squelch detect,
or squelch monitor input from the control
console.

Note 3. Speaker noise mute gates U822C and
U822D provide additional attenuation to the
RECEIVE DETECTED AUDIO to prevent receiver noise
from being heard in the station speaker under
squelch conditions.

Note 4. MIC PTT goes low upon activating the
service handset microphone PTT. This action
enables U822A and disables U823C which, in turn,
enables U823D allowing service handset micro-
phone audio to be sent to the line driver
circuits and to the exciter.

Note 5. The RX Notch Filter circuit, U834A and
U801D, attenuates the guard tone frequency while
allowing all others to pass.

Note 6. ACK TONE/ALARM TONE/RECEIVE AUDIO sum-
ming point.

Note 7. Mute gate U838D mutes alarm tones when
guard tone is present.

Note 8. Wireline Squelch Circuit (U837D, U837C,
and UBl4A) senses voice audio from the wireline
to enable U821A to pass wireline audio to the
exciter, Wireline levels below =-55dBm will be
muted.

Note 9. Speaker summing amplifier U802D ampli-
fies receive audio, line audio, and/or alarm
tone audio depending upon the condition of gates
U822C, U822D, U821A, and U821B.

Note 10. Speaker amplifier mute gate U823 mutes
speaker audio during MIC PTT (also local PTT if
the intercom switch is in the "ON" position).

Note 11. The TX Notch Filter (U834B and U824C)
notches out the guard tone frequency to prevent
transmission of guard tone.

Note 12. LINE TO EXCITER ENABLE 1is normally
high. When guard tone is present this audio path
is muted.

Note 13. RPTR AUDIO ENABLE is high if P4-11
(CARRIER SQUELCH DETECT) AND P4~ 13 (PL DETECT)
are unmuted and the following conditions exist:
The REPEATER DISABLE switch is not in the DIS-
ABLE position, U811-3 is high, and guard tone is
not present. This allows U821D to pass DETECTED
AUDIO from the receiver to the exciter.

Note 14. P7-6 is normally low; P7-5 is normally
floating. During battery operation, both P7-5
and P7-6 will float and an intermittent tome
will be generated. If the battery voltage drops
below 10.8 volts, P7-5 will go low and the tone
will become constant.

Note 15. Guard Tone Bandpass Filter U835A, U835B
is a two stage filter with a Q of 45 and a 0.5dB
bandwidth of 28Hz at 2175Hz. This filter allows
only guard tone frequencies to be passed to the
guard tone detect PLL in order to prevent PLL
falsing.

Note 16. The gain of U837A is controlled by
U838A. When U838A-13 is low, the gain of U837A
is increased by +30dB. This allows positive
detection of low level guard tone which is 30dB
below high level guard tonme.

Note 17. Hysteresis Amplifier/Limiter, U837B,
acts as an amplifier/hard limiter to input sig-
nals above its dead band threshold. Normally the
input signal is 8dB above the dead band threshold
which allows a 6dB day to day change in telephone

line levels between the control console and the
station while maintaining proper operationm.

Note 18. Guard Tone Detector U815 produces a
high at its Q output (U815-6) upon detection of
guard tone and stays so until guard tone ceases.

Note 19. The Delay Circuit (CR807 and U814D)
compensates for slight interruptions in the
output of the guard tone detector, eliminates
chatter during logic level transitions, and
reduces function tone decoder falsing by
switching transients between high level guard
tone and function tone. Turn on delay is approx.
5ms and turn off delay is approximately 75ms.

Note 20. The Function Tone Window Timer flip-
flop (U8B06A, UB06C, and UBL4F) is set by the low
output of U814D. This causes UB06-6 to go high,
charging the capacitor of delay circuit R875-
€902 (350ms delay). When the threshold of USL4E
is reached, U814-10 goes 1low, resetting the
function tone window.

Note 21. The output of U806B is normally low and
goes high if any of its three inputs go low.
With the LINE DISABLE switch (S2) off, a low
from U836B-4 (guard tone detect), a low from
delay circuit U814D-8, or .a low from function
tone timer flip-flop U806A~U806C, causes the
output at UB06B~9 (TRANSMIT LINE DISABLE) to go
high.

Note 22. If either the LOCAL PTT switch is de-
pressed or if MIC PTT occurs while the INTERCOM
switch is in the ON position, the LINE ENABLE
output at U828-6 goes high. Similarly, the
RECEIVE ENABLE output at U811C-10 goes low and
will remain low until the PIT signal ceases.

Note 23. Gate U823 is enabled for 350ms by the
Function Tone Window Timer to allow line audio
to pass to the function tone decoders.

Note 24. Function Tone Decoders, U816 through
U820 produce a low on their output (pin 5) upon
detection of their respective function tone. The
low output sets a corresponding flip-flop.

Note 25. Bandwidth boost circuit (U810C and
U838D) is used only when guard tone is 2100Hz
(special applications only). When used, gate
U838 widens the 2050Hz decoder bandwidth from
#25Hz to +75Hz to assure positive 2050Hz
function tone detect.

Note 26. The Power On Reset circuit produces a
low output pulse upon power turn-on. The low
output sets all the bistable flip-flops to
assure proper operation.

Note 27. The function tone decoder flip-flops
are set and reset by a low input. For example,
upon power-up, a low from Q815 through CR810
resets PL Disable Flip-Flop U829C-U829D pro-
ducing a low output at UB29C-10. When a 2050Hz
function tone is detected, U816-5 goes 1low,
setting U829C-U829D, and forcing U829C-10 high.
The flip~flop is reset by the presence of guard
tone and either U817-5 or U818-5 going low.

Note 28. PTT Flip-Flop U8B40D-U840C is set when-—
ever F1 or F2 function tone is detected. It is
reset by U829-4 upon the loss guard tone detect.

Note 29. Squelch control flip-flop U825B-U825D
is set (U825-4 high) by a high at U825A-1 and
reset (U825-4 low) by a high at  UB25C-8.

Note 30, The Clock Generator Circuit (U808,
U831, and U833) generates the clock frequency
for the switched capacitor filters per the
following table:

CLOCK GUARD TONE
FREQUENCY FREQUENCY

111.50kHz 2100/2175Hz
122.65kHz  2325/2432Hz
136.28kHz 2700/2800Hz

GEPF-0066e
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INTEGRATED CIRCUIT DATA CHART

REF. |+13.8V | +9,6V | +5V GND
DESIG | (PIN) (PIN}[ (PIN)| (PIN) DESCRIPTION
Ul 14 7 QUAD BILATERAL SWITCH
U2 4 7 QUAD BILATERAL SWITCH
U3 4 7 QUAD BILATERAL SWITCH
U4 14 7 HEX_SCHMITT TRIGGER
INVERTER
us 22 63 LCD-11i MICROPROCESSOR
ue 22 63 LCD-1ll MICROPROCESSOR
u7 14 7 DUAL 4-INPUT. NAND GATE
us 14 7 QUAD 2-INPUT NAND GATE
us I 8 HEX INVERTER
ulo 14 7 8-BIT SERIAL COUNTER
utl 14 7 8-BIT SERIAL COUNTER
Uiz 14 7 DUAL 4-INPUT NAND GATE
UI3 14 7 QUAD 4-INPUT NAND GATE
uia I P PHASED LOCKED LOOP
uis I 4 PHASED LOCKED LOOP
ule 1 4 PHASED LOCKED LOOP
ui7 i 4 PHASED L OCKED LOOP J2
Ui | 3 2 +5V REGULATOR 5 TX IN
Uls 14 7 HEX SCHMITT TRIGGER TO TX
INVERTER 6 | TX oUT ggmmémn
U20 14 7 DUAL 4-INPUT NAND GATE 4 {TX RES AR
uzi 16 8 DUAL MONOSTABLE MULTIVIBRATOR 2 |RX IN
u22 6 3 24-BIT SERIAL COUNTER T0 RX
3 |RX OUT - CQMMAND
BOARD
d | |[RX RES
10 2KEYPAD< 9:0> L
P/0 KEYPAD CLOSURE SECTION
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2K1 K g @ > A+
2K2 K2 +5V 51:7
2K3 K3 rz6 [ |r27 [Tr2s8 [R2a
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TesT§ T K 6;§§T . N 7 820k | 18201 | |g20k | ]850k
CHAN S 9 2K5 K5 CHAN 8 " ISSOHZ DET _ Jus 2
2K6 ke 3 _gl9 o2 gl I850HZ DET JUI0 3 Pr0 o4
2K7 K7 78 HLT TST 14 1Ko 5 78 HLT TST 14 5V 2KO / ————0—0— I RI0O gy TO
X8 L—1po ROO DO ROO IS50HZ DET  JUII 4| U7A PTT OUT} TRC
e L Roifo X! . 2o ROI 22V 2] % 5 CRI7 47K BOARD
2K9 1K9 IKE(PAD <8 10> 30 22 W I K2 8o . Roa | /6_5Y_2k2 % 1450HZ DET  JUI2 — -
| 17 1K3 _E ! 17_SV 2k3 I350HZ DET JUI3
UIA U1 uic uID Uz u2c u2D U3A 6 —3] b2 RO3 = 5103 RO3 56 / —O>—O— 4 9,
| 4 3 8 I 10 8 3 1" 10 I 2 —{o4 RIO Lo —3104 RIOf—— / 1250HZ DET JUI4 10
—Zlps RHf=— @ —— D5 RIl f— u7e b2
58 2K4 4 68 150HZ DET JUIS Tl b
3 5 & 12 5 6 12 13 K4 4 e RI2 <] 08 Rz |68 / ok R
ov IK5 ] e R13 162 2K5 ] rRial82 / J0S0RZ DET  JUIG 2] RI0S
v —t 1K6 6 r20 |20 MICROPROCESSOR 2K 6] 0 us  R2olZ MICROPROCESSOR —0—0 pLl
0 e {08 us 20— SECTION 2K7 7] o i SECTION //
ov K8 5] 2° Rel=s 2K8 8 72 s R30 [ 1Rz [1r3z 33
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1. The microprocessor section consists of two LCD-III
microprocessors (U5 and U6) and associated components. The
ETRC board accesses the microprocessors through the keypad
lines RO0-RO3 and D6-D1l. The ETRC board '"closes" the
appropriate keys to cause the microprocessors to change
the transmit and receive rf sections of the radio to the
desired mode of operation. The microprocessors interface
to the rf sections serially via Ql through Q8. The test
pads allow the microprocessors to be placed into the test
mode. The reset signal allows the rf sections to reset the
LCD-III microprocessors.

2. The PIT generation section generates the PTT OUT signal
which drives the logic on the TRC board, by OR'ing the
function tone detector outputs via U7A and U7B. Jumpers
JU9 thru JU16 determine which of the function tones are
defined as transmit function tones in each radio.

3. In the PTIT Delay section R34, C10, and Ql4 provide the
delay of the PTT signal during its transition from low to
high. Dekeying is not delayed. QL5 buffers the PTT signal
back to the A+ level. U4F is a buffer circuit and U9C
inverts the signal back to an active high logic state.

4. The keypad closure section contains circuitry to inter-
pret function tone detections and generate the appropriate
“"key closures" for the LCD-III microprocessors. Transmis-—
sion gates UlA-D U2A-D, and U3A-B perform the actual
"closures". Each pair of gates is driven by a monostable
consisting of Schmitt triggers U4A-E, R1-R5, Cl-C5,. and
CR1-CR5. The five key closure circuits are driven by the
base key signals B1-B5. The first four base key signals
(B1-B4) can be driven by one of two function tone detectors
outputs which are selectable by jumpers JUl-JU8. JU1, JU3,
JU5, and JU7 correspond to 1950Hz, 1850Hz, 1350Hz, and
1250Hz, respectively, and are IN for 4-frequency operation.
Ju2, JU4, JU6, and JU8 correspond to 1350Hz, 1250Hz, 1150Hz
and 1050Hz, respectively, and are IN for 4-PL operation.
Switches SW1-SW4 allow local selection of modes 1-4 for
servicing. A pair of test pads allow selection of channel
9 for calibration.

5. U8A-B and U8BC-D are configured as flip-flops which
generate wild card signals WCl and WC2. The set and reset
inputs of each flip flop are controlled by a pair of
function tone detectors which are selectable by jumpers
JU19-JU26. Each relay driver consists of a darlington
transistor (Q9 and Ql1) driving a high voltage transistor
(Q10 and Ql2) which are capable of controlling up to 500
mA. The transistors are protected against reverse voltage
transients by CR14 and CR15.

6. Y1 and U9 generate the 400kHz clock for the micropro-
cessor. UlO divides the clock frequency down to 50kHz for
the LFTT timer and Acknowledge (ACK) tone generation
circuit.

7. Ul4-Ul7 are phased locked loops
tection of function tones 1350Hz,
1050Hz, respectively.

which provide de-
1250Hz, 1150Hz, and

8. The acknowledge (ACK) tone generation section contains
the circuitry to send a 60ms 850Hz tone 60ms after the
detection of a valid function tone. Ull, Ul2A, and Ul9A
divide the 50kHz clock down to 1700Hz. U3C, U9D, U9E, and
Ul19B divide the 1700Hz tone in half to 850Hz. U20A-B de-
tects a valid function tone decode and triggers monostable
U21A, which provides a 60ms delay. U21A then triggers mono-
stable U21B which opens audio gate U3D for 60ms R79-80 and
C42-43 form a 2-pole low pass filter and R52 and R81 form
a voltage divider to set the tone level.

9. The LFTT timer section contains a timer consisting of
U22 and U12B which monitors the time since the last guard
tone detect by counting pulses of the 50kHz clock. U13B
and Ul3C form a flip-flop which is set by the timer and
reset by guard tone detect (GI DET) through U9F, which
also resets the timer. The LFIT signal from Ul3B-4 is
active high, Jumpers JU28-JU30 select the various time-out
timer lengths.

GEPF-0064e
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+13.8V FROM C23

SHEET 2 +13.8V ‘
- 0 <
5l O £ TONE GATING SECTION
pm
RES 11ISOHZ DETECT PLL < . IOSOHZ DETECT PLL .
) = +13.8V +13.8V
R83
270K C44 5
™S TP7 | TIB »TO U3D-12
2 14 2 0 2lr= RI24 SHEET 2
I S{IN TCAP = t ’ ks TCAP v I —— 220F Rl 14l a
LOCKFLT TCAP 2 LOCKFLT TCAP 2050H7 DET o 12],5, U8
2 J 5la TRES |2 515 TRES ISSOHZ _DET , CRIg |
- e —
e —3- a Ule | oop ::3 c3s ——-% Q LooP I850HZ DET U204 Jo——Ppt—— [E] —— TO _U21A-6
—Z1pATA REFV|o —5] DATA REFV I550HZ DET SHEET 2
——{FsKIN Ne — ! ——{ FSKIN NC 1450HZ _DET
E P/0 J5
TP [Trs ] 1350HZ DET RI07
. 4 —_— |
o 1250HZ__DET. 3 |FT pECODE
. 18K TO TRC
— 37 R70 ¢33 - - 33 R76 - BOARD
0.33 470K 6.l 0.33 470K il | 2 uISD
al [a 9 9 _—
3300PF 3300PF a2 o UsiAy (| uiaa 4 | ACK TONE DELAY
Il |z -
o P —
FT AUDIO o |3 [50HZ DET SHEET 2
I050HZ DET
N FT DETECT 9
FROM TO
SHEET 2 W W\ SHEET 2
SOKHZ » TC ULI-I
‘ +13.8V SHEET 2
+ 5V REGULATOR SECTION Y
3 7
+13.8V C|'=Rlls 5 OUTI
SOURCE — ouT2 | 4 R98 P70 J4
, : = LINE FAIL
B —={RST QI8 f— uiss o = 5] TALK THROUGH
CR23 R85 | uis 3 1 voe U2z Qs fo— .
13.8vV |} 1 N ouT *——P+5V Q20 (=
TO POWER L l. 330 GND -L SOURCE azl
GND + + + +
SUPPLY 2 c4s c48 ==c49 2 ==c50 csl - qzo |14 4u23
N.C. |3 220 | T 10 T 10 T 100PF I Ju30
I @23 0
Q 24| viac L2
— > 0 DET — TO
<4—— & | 1450HZ DE TRC BOARD
® nes . <+—| 7 | EEORZ OET
<38 < {850AZ DET
DELAYED RESET SECTION Ll 1 13.8 < 8 | [B50AZ D
+13.8V K O.1uF < 9 | @EORZ BET
' +9.6V . —_— <
UNUSED IC'S 6 CRI3  [rlavy RES
LINE FAIL TALK THROUGH TIMER SECTION » < 10 | 2656AZ DE
R87 < 1| GT DET
10K
R < 2 |FT AuDIO
DELAY RES -
AN

12
ulisc } H ,L' N
5[: 6 13| UI3D c52
U2A u3s
| 2 4 3
13 5
U4E
t > 10

EEPS-43232-B
(SHEET 3 OF 3

)

MC compact Base/Repeater Station
GLN6878A ETRC Board Schematic Diagram
Tone Gating, LFTIT Timer, Delay Reset and
Power Distribution (Sheet 3 of 3)

5-19



1. EEPROM programming is done by connecting a
field programmer to connector J4. The micro-

P/0 . .
P3 processor 1is placed into the program mode by
FiTERED |, driving J4-7 high, causing ground to be placed
9.6V . Lagl Jasor o ., R414 xg on pin 4 of the microprocessor. After program—
o—4 . . .
GNDls soukey 208 NOTE 2 s ming is completed, J4~7 is returned to +5 V to
C404 5403 | 3 +5y 1low normal operation
.2k -0l 47 U402 1SOURCE) atlo pe °
R415 5V REG +C407
t c 405 R 10 47 2. UB0L1B and UB01C convert function tone audio
47 ; 406 2 to logic levels which can be decoded by the
0.22 I microprocessor. »
+5v
37 5y R763 ) . .
OPTT 3. Serial 1latch U705 takes serial data and
Rf773'<8 stores _it on its outputs during a rising edge
Hup 7 5¥ of its LE line. R764 and C707 disable the latch
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'DLf 3IxTAL o s RIO7
| CALL LED . . . A .
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J.c703 45V —li3 s R729 ﬁ until the output of U601D switches and Q902 is
12PF Y L70l sy 21 FlsFe ms—— 1 FILT +9.6v turned on, resetting the microprocessor.
I _L mi vee 47K
R719
t C712 5v .
Rzgi c7ol 4.7 EMERGENCY 32 2V 3 R907 i%f R906 5. In order for the decode output to go high,
; 47K 9.6V both a valid signal code and a carrier squelch
vss 5y R760 39 47k £ q
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L702 7 5v
P/0 sSTBY l )
J4 €703 rR727 Q802 | R90 —
F E14 51resT TIOOPF 4 CRR772%3 ]85 MIB30 ly, 10k GEPF-0065e
r — |6 — {1
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70 R747
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7 o
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MIB30 33 = I
. SHIFT REG LATCH CE
5v
3 0.4V 4/ ALERT TONE ' g 03
R770 0.8v
R739 Q714 i%&4 CLOCK 35 >
HUB/PGM |7 > ; 4| ___ 9
| R3] oK MIB3I ] s.95¢ M DATA IN 2L
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MC compact Base/Repeater Station
GLN6769A RAT Decoder Board
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C714 R766 +5V R837 L O1VIUNLOCK }
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C720 8 R762 P3
330P SIGNALING DECODE U704 gVILocKED) 23 OVILICKED) (HATES WITH J3 ON RF BOARD)
. ) 100K Rg29 16 iﬁl [
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I0.22u .l.z I47U : 9.6V REGULATOR E c s M9 GLN6810A Receive PL Command Board
S. SEE PARTS LIST FOR COMPONENT VALUE. Schematic Diagram
6. JA=JUMPER FROM COLLECTOR TO EMITTER

OF REMOVED TRANSISTOR.
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(SPARE} [ onN.C. sv|z |3 a.6v 10K I :
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niB31 VARIABLE RESITOR R453 casz | |fa3! +9.6 03 '3u | 4.3y 1257 +. E
ey a i : sav | §an |22
A 4.97¢ - ] 1 9.5V(Tx) 3 / TRANSISTOR
erss *%Y - SEJTING £ REFERENCE 100PF [ Rase | [Racr 1 2!U_-L cals RwlaﬁK 0 O SOLDER-SIDE VIEW REF . # CIRCUIT
xx 10K 47K é’%B{%EZr”ME Hie- +9.6 cas4 10K dR401 | 12,21k “050 crag2 PROVIZES SHORT- KGR 001-400 | SEE RF BOARD
ROPROCESSO) 1 : LIRCUIT PROTECTION B 401-450 | DC REGULATION
R197 ROFROCESSOR WHICH ﬁ I RENOVING DRIV M9577 451-500 | TX POKER CONTROL
3 SY__g 45V SV 8 B0 N THE: REBuL ATOR
A (SOURCE ) v Vol 7hGE 7 04016, R452 >N, rags 11830 OUTPYT 15 SHORTED. S01-550 NOT USED
cag? THEN R4S55 SETS THE 4.7% u4018 WAVEFORN CHART CBE S51-600 | NOT USED
I LBy R ourrar - z.2K 6 o o0UsEe 801-650 | TX AUDIO
. ca 9.6V REGULATOR ® 1830 51-700 | PROTECTION
PHR 100P Svp-p 701-799 SIGNALLING LOGIC
(4.9MHZ ) 801-899 SIGNALLING ANALOG
-Eusg EEPS-43328-8 r—-'—o.znusec C BE 901-950 | WATCHDOG TIMER
.0018U
. S 3.8VP-PI maai
: - R (4.9MHZ )
= : 8—2  PLATING JUMPER (WITH HOLES)
C457mm R4G2 « I c
wnPI 330 i I . | _w;b_':’__l o JUT0L WIRE JUNPER (:) 4ve- \dl Q -
i - TX POWER CONTROL v v Voik IMSEC (\ore 3) nese!
MC compact Base/Repeater Station EFY x T & 5 B ——oV PAD WITH HOLE
. . o
GLN6811A Transmit PL Command Board S E- £ 0§ *
ic Di Us Zo W W 7.2vP-P EBC
Schematic Diagram E2 82 * § @ (1KHZ)
& 8 NM9680
— (NOTE 3)
[0 Jo[ o] nes1s
Gl e

m
o
@
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(OMPONENT SIDE ~ DEPS-43329-A COMPONENT SIDE ~ DEPS-43329-A { REV )
SOLDER SIDE - DEPS-43330-A SOLDER SIDE # DEPS-43330-A ( REV )
COMPONENT OVERLAY @ DEPS-43335-A CHIP COMPONENT OVERLAY @ DEPS-43336

MC compact Base/Repeater Sta;ion
GLN6811A Transmit PL Command Board
Circuit Board Details
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CHIP COMPONENT OVERLAY @ DEPS-
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COMPONENT OVERLAY @ DEPS

MC compact Base/Repeater Station

GLN6809A

PL Command Board
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. MC compact Base/Repeater Station

GLN6809A
Transceiver PL Command Board
Schematic Diagram

P 3 N.C.
FILTERED Jus52 580 0
+9, 30011V RIS | 1.2V RS
DE-EMPHASLS
"X Aupo - 022V RECEIVE AUDIG (NOTE 27 | (HOTE 27 (569 5
rlm JUSS1 R558 K \ 82pP Y
’ FLAT RX A 8.2
() o™ 563 % (0220 I R556 220K €551
. Resg  -(022U 6 LRSSl 4.5¢
? ALERT TONE -018U 10 3.4v W /‘ 100 . 120K ¢sss 554 €553 R565 -
Hextac - 23 R803 R810 3.75/ 9 O RE43 U 8 Rss7  C5S6 G551A 3.3K 100
MSB L1 2101V_RHS 1.2k 4.8V
5V v (U | o.iu | o.1u P —a+4.8V
200K NOTE 2 4.8v 10 T - P/ J4
R703 T0 RE10 - Ussic 15Ky 0 J4
1M TX AUDIO RSSS [ RS54 ,
R8OS 5 4.8V 270 1.8k MRses 3,
XTAL PL ENCODE D/ 24 - 370 | > VOL CONT HI
.03V BT er1s
1oop Ses62 w61 330p |
R807 R808 PL ENCODE Ilou I .068U _J |
vee Lonf2s D/R AND FILTER w701 |
: 200K & - 131
l 1 saueu_cn DETECT
Slrest §132 ‘
Hyss 26 LO3VING SIGNAL ) 330P |
; SVIWITH>1008Q SIGNAL) RI57 sy )
27 e 1+ R775 |
- .C. 47K []4.7;(
N.C 0.64V R75q 3 85V(NG SICNAL) W702 |
29 Ne 0720 (No 518.7 OVIWITH>10084 SIONAL) -~ Y KK 111 o CRRRIER SOUELCH
. Lol A4 L 2 —1 >
CALL LED M1B30 c7zz-L | DETECT
P/0 J4 CALL +5v 330PT [SAVAN
== SW/EMERGENCY IN 1
2 Q722 -
° PTT R765 — »
PTT < l K M1B30 R906 R905 FILTERED -
| 714 30 766 +5V LOLVIUNLOCK] oo { . +9.6V WATCHDOG TIMER
330P DATA INHIBIT SVILOCKED) 2 sy
g 7.3V 5% +9,6VDC
TX BUSY (RESET) < . RE30 y CRB0Z ZCRBO1 T
I 720 a 47K Hot Hot L 0.EVCUNLICKT o 2. BIVCUNLOCK) o0t
! T3a0p SIGNALING DECODE : U704R ISUWMC‘”ED} [y ovLocren) 0,220F 0 U701/7
(sPARE) Lt ! _on.cC SCI RX 0801 5,15 R751 10K 903 R904 0502 Rmr] J
N ] I o M1B30 10K .001U 4.7K —L{>2 SYNTH LATCH ENRBLE
| cgés SIGNALLING DECODE R751 M1B30 |
= F2 0K ﬁzgéo FHoP —\{>10 10 DETECTOR RUDIO
P1/F2 (DATAZ) G40 o F1/FZ so DET L8 €601 R601 |
| J-t’ne 710 1o FILTERED FILTERED +£>9 CARRIER SQUELCH DETECT
[ T | i3 o RS STy a0 i st |
, : . ' . £902 CHAR
csa/uNsE (DATAL) <13 o R771 SERIAL LATCH U705 TAKES SERIAL ORTA AND STORES 'T ON 0 THROUGH R903 UNTIL THE OUTPUT OF U6010 3 DATA
s S DURING A RISING EOGE OF IT'S LE LINE. 1
| g2 445V 7] AND L7170 DISHELE THE LATCH GUTRUTS ON 116 1604 Rs0s R609 SHITCHES AND @902 15 TURNED ON. THIS
U701 +C710 47K INITIAL CONNECTION 70 THE BRATTERY. RESETS THE MICROPROCESSOR. i I>5 LOCK DETECT
| Tssop MICROPROCESSOR : 15 16 BT
10 ’ (NOTE 5] ou w701 FROM Ji /10 JUs01 c.a7y 27K 620K £\ 1eR FILTE . I
nie g0 o [P VeS| N e soueics oerect N 9V (RX ) VELAT TX FILIERED faLIGRED overx) 4>6 T/R SHITCH
| 'LC72F1, u705 18 T R SHIFT 4.66V(TX) __OVIRX] 5 AUDIO cg L0 |
[P L SCI TX R769 7 HI/LO POWER JUBQ2 RE12 1} P>1 VCO MOD
S g 15K .00220 I
(SPARE) <H—l————-—o—on 47K 15 . 8. 4VIRX] _p PRE-ERCHASISED o000 iav
; 716 E e 12 HIC ENRBLE _ 4.86¥ 9.2V(Tx? X RO i . . Los clock
i 330P —404sc2 SHIFT REG LATCH|33 e 4y 1068y 4.7K 1 , ‘ k617 y |
'Y . H
(SPRRE]<}——1—12—1 » 4 N.C 3.6V 33K cgog 100K 100K UB018 LTI oL > 11 SPARE
5
| R767 R706 N.C. RS2 5,661 13 % 506 -00ty 100 |
2.9K TX BUSY D C 10U 608 +9.5V>———1—>7 9.8V
8 < s : HlB30 T sv[2 |3 0.6v % I 1 |
32 8 GROUND
T - sz o R0 g i L "
330P . 7¢ 0.6¢ R613 L8601 -
7 L 2.5y < o7 20 SH B+ cLock |33 - CLOCK AUDIO SIGNALLING TONES 6Y BEING e, Leos
HUB/PGM <] . C5G UNSQ SHITCH s sv R713 Tumnes” 0fF BT THE FICROCHPL 08,
sy DATA IN - 3 -
T gre ¥ O S I—— o
NOTE 6 36 Q701 C70S iy FROM
GNDQJ%- i by A OATR ouT Mi3g '§ -0022UTm | W70 1, 1o g uslC 1o TRANSHIT AUDIO R777 NOTES :
I L 5 39| neroency T {708 47K 1. UNLESS OTHERNISE SPECIFIED. ALL RESISTOR
|4 FRO——¢ g L1578V d ur03 DETECTOR VOLTAGE pL S ARE NS
AUDIO GND 0902 coL - EEPRON g Vo et 2. IN RX-MODE WITH ON-CHANNEL SIGNAL 1 KHZ
R727 CR703 G131 PUT PORER. OF MODULATION AT 60% FSD.
| 47K T 1(0P FUT LoNER OF - VARIABLE RESISTOR
o R728 [ FEFGRY ENABLE 134 AEEASES. OE- R463 SETS THE VOL-
* 7.97v [t ]2 ]3]+ Ts 7z I S R TRGE LINIT ON CON- 3. IN TX=MODE WITH 1 KHZ SIGNAL. BOOMV RMS.
100K =L+C”07 ¢ 10 D Ny, e 15.2v 0401 I AT MIC INPUT.
Il . - Losas n;gfgggg/g”go%gqt EXCEEDS THIS LITIT. . Mest1g  +9.6V SOURCE 4. DiC. VOLTAGES ARE IN RECEIVE MODE UNLESS
fup bl clall 13.2v(RADID ON)  NOTE 6 VIDING CONSTANT VT 5ie Tomns or k" e
5v|17 4 37 OUTPUT PONER. CR401 401 iéLg\E’RggURCE 5. SEE PARTS LIST FOR COMPONENT VALUE.
13.2¢ .
R738 . 6. J@=JUMPER FROM COLLECTOR TO EMITTER
47K R740 | 4.98v Q403 R402 .01 & CR402 R406 €403 w404 OF REMOVED TRANSISTOR.
-L_% 9.3V(RX) M9681 1.74K . 680 47U .01U
+5v 1.4V #7\Q714 * G.9v(Txs S1¥ 14 = . 3y 1757 +4.8V SOURCE
VARIABLE RESITOR R453 . - TRANSISTOR
A n18s1 ST G TRy POMER TN OVIRX] Ra04 s.1v Ewm SOLDER-SIDE VIENW REF . # CIRCUIT
HIGH-POWER NODE BY IV = A
A 4.97v SETTING B REFEMME 9.5V(TX) oK 3l 17 K G A 001-400 SEE RF BOARD
+5Y VOL TRGE 70 U4018. R416 R403 402 401-450 | OC REGULATION
XX Tok P LOn PONER ”‘}ﬂf el 10K 2.21K ™™ 01U CRI02 PROVIDES SHORT- 19577 451-500 | TX POWER CONTROL
FOPROCESSIR WRILH CLRCULT PROTECTION BY 501-550 | NOT USED
R737 TURNS ON @453 AND G402 WHEN THE REGULATOR WAVEFORM  CHART 551-600 | RX AUDIO
3 14 +5V 47K 45V REDUCES REFERENCE QUTPUT IS SHORTED. 601-650 TX AUDIO
v (SOURCE ) VOLTAGE T0 U4018. 0.20USEC
c407 THEN RASS SETS THE @ N 'I 11830 651-700 | PROTECTION
LONH- TPUT - _
I LON-Fs 9.6V REGULATOR SVP-p I 701-799 | SIGNALLING LOGIC
(4.9MHZ) 801-899 | SIGNALLING ANALOG
"_.I_‘g,zousgc 801-950 WATCHDOG TIMER
EEPS-43326-B 3.8VP-P I /\/\/ MiB4h
. ‘ (4.9MHZ)
Q
= - B3 PLATING JUMPER (WITH HOLES) @ 4vP-P I ! \ !l \ /
fe
10K RS S B . . N dU70L  WIRE JUMPER IMSEC (nore 3) 9681
TX_ POWER CONTROL v V.V Vg
dE ez T £ = 3 ——oV PAD WITH HOLE 0 2vp-p EBC
@ @ X = . o (1KHZ) y £
B2 555 a8 o @ ngeso ngs18
288 * & E c B h9siS (Pa e
» a fo—] (NOTE 3) g

5-28 is blank) .



CONNECTOR DETAIL
J4,d2

1 | THERMAL SHUTBACK
2 | DETECTOR

3 |9.6T

4 | CONTROL VOLTAGE

TOP VIEW

COMPONENT SIDE; . BD-BEPS-43509-0
SOLDER SIDE;: BD-BEPS-43510 -0

OL-BEPS-4351t-0

st

e

COMPONENT SIDE - BD-BEPS-43509-0 (REV)

SOLDER SIDE - BD-BEPS-43510-0 (REV)
OL-BEPS-43512-0

CONNECTOR DETAIL
Ji,J2

1 | THERMAL SHUTBACK
2 | DETECTOR
319.67

4 |CONTROL VOLTAGE

TOP VIEW

COMPONENT SIDE BD-BEPS-43509-0

OL- BEPS-43513-0

MC compact Base/Repeater Station
GLN6898A 10W DC Interconnect Board
GLN6899A 25W Current Limiter Board

Circuit Board Details
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|-F BUFFER

KEEPS THE FREQUENCY OF THE REFERENCE

ANO APPLIED TO PRESCALER U102.

+9,6V l Y52
ce2 20,945 or 21.855MHz FL51 FL52
T =47 (NOTE 8) 455KkHz 455kHz
= L
] ~l T
Lo, A 53° L il Q7 u‘(‘;?f & gs T §a
| L] [ 00t 10u +] cso v g S NS
NOTE § rf-- 10y Q ¥ 3g S N
3 2 = 2 = ':-L =[ g & & = 3 RS ! ! =57 Res | TANTALUM k 465/ > SN Lmcer IR ces T S
. .
1. Hnngniﬁngggggx&sgrfg, RESISTOR VALUES ARE IN OHMS RF FILTERS (L1 THROUGH L4) REMOVE 1,8k v _‘fj. 00tu P 3 é ) %g § LtTO,ZZu > t tT 0,22u % % /\
: _ > ~ | " > - >
2. REFER TO TABLES IF COMPONENT VALUE IS NOT SHOWN. ND 7 UNWANTED SIGNALS OUTSIDE OF THE 4 s cea -Ce3 0Pl S| 9 o wI QA Q S § W oW NS
3 ;or.mcz DESIGNATIONS. . ] INJECTION 455 kHz AMP MHz RECEIVER BANDWIDTH. 2.6 p IeaOp gggk I 13 19 14 15 16 17 18 20 2t 22 23 24
= RECEIVE MODE, T = TRANSMIT MOD! OSCILLATOR
1F NOT SPECIFIED: VOLTAGES ARE IN THE RECEIVE MODE. IND MIXER 455 kHz AMP /
4. MEASURED IN THE RECEIVE MODE WITH A HICH-IMPEDANCE RF 01 L U51
MILLIVOLTMETER, 4,6 v C19 7 €2 rmmm—m pme—ee L4 pem——e 6 po———o c52 c5 [
S. SAME AS 4, EXCEPT WITH AN ON-CHANNEL SIGNAL APPLIED REGULATOR AF AND "F LIMITER I"‘ S 3% 39p 27 i i i_LZ L 3ap s 1 3ap a 1 M9839 FIRST MIXER . . RED BLK BLK ces RECEIVER SYSTEM
AT A LEVEL OF -75 dBm. INJECTION "Rx g ! ! I ! (AN = r 0,22u 69’ (SEE DETAIL)
6. MEASURED IN THE TRANSMIT MODE WITH A HIGH-IMPEDANCE (ANTENNA) | | i | | | : | l I 9,6V =3 y5A ESvsis X : ou
T R LIVOLTNETER. SQUELCH QUADRATURE 66-88MHz | -8 I R CHE i I B3 cig cs53 csa ¢85 i i CRoe TANT 12
7. ZERO OHM CHIP SHORT (P/N 0611024B23) MAY BE USED IN NOISE AMP JO-1/2T c1 c3 c5 c7 56 C58 L HOt ALUM =
TIMING DETECTOR &p | 2
PLACE OF RESISTOR OR CAPACLTOR. CAp SQUELCH N WHT 82p 240p 330p L 0,01 5| &
8. REPLACE Y52 WITH SAME TYPE AS ORIGINALLY SUPPLIED. TO ALL | SOURCE NOISE i %70 (r\\; IS c
AT RECEIVE FREQUENCIES BETWEEN 83.765 AND 83.795 MHz CIRCUITS DETECTOR RECOVERED 6 u ~ 0,0022u
Y52 REQUIRES THE 21.855 MHz CRYSTAL (P/N 4805488G04). ¢— BIAS Aupio L1-L7 ARE 8-1/2 TURNS 10 R1 ¥ ~
AT RECEIVE FREQUENCIES BETWEEN 87.405 AND 87.435 Miz REF 12p 68k |
¥52 REQUIRES THE 20.945 MHz CRYSTAL (P/N 4805488G03).  GEw-1569-B 8 ol 2 £ © ~] < & o ’__:'_@ 28v(rve) Q51 AND Q52 FORM A BUFFER AW- c71 c76
| [ [ [ | I R " 2,3V(NO L.O. SIGNAL) PLIFIER WHICH PROVIDES 18 dB OF 2,2u 0,22u
874109 4MHz - - -~ GAIN AND MAINTAINS THE COR- +uF ?
US1 158m ry/.?‘ l : R2 RECT TERMINATING IMPEDANCE & gon I
INTERNAL BLOCK DIAGRAM FROM C220 et : neo FOR CRYSTAL FILTER Y51. 7 22u | &
U51 CONTAINS THE SECOND MIXER AND SE- i »
- SE i
TRANSMIT AUDIO MODULATES = COND INJECTION OSCILLATOR WHICH CON- R57 o
OV T0 PREVENT THE SYNTHESIZER VERTS THE INCOMING 214 Mis SIGNAL T a0 220k
kHz FOR FURTHER AMPLIFICATION AND FILTER- ~ ——L—F——
LOOP FROM CANCELLING LOW- 12,5 kHz 20/25_kHz ING BY CERAMIC FILTERS FL51 AND FL52. U51
. , 3y
FREQUENCY MODULATION APPLIED €302 INJECTION FILTERS (L5, L6 AND L71 RE. [yst T g2s02 82401 ALSO INCLUDES A QUADRATURE DETECTOR Z OGV(,NWO,;'Z%_U .
TO THE VCO. 0,47u (L5 ) c52 68p 470p AND A DUAL TIME-CONSTANT CARRIER- 4 -
POLY MOVE NOISE ON THE INJECTION SIGNAL ‘ 53 15p 12p SQUELCH CIRCUIT CHANNEL  SIGNAL
] WHICH MIGHT DEGRADE THE DESIRED cs54 15p 4,7p . GREATER THAN
RECEIVE SIGNAL. | Cs5 | NOT USED 5.6p 10d8 SINAD)
Cs56 10p 0Q R64.
_]_ R306 R305 R304 Je2 | se0n 4,7k 3,8V (NO SIGNAL) 53 8.2k
ey vy 51 7D04 (6F) | 97D06 (6D) O,0V (WITH ON-CHANNEL SIGNAL
10 22k 10 FL52 | 98D04 (4F) | 98D06 (4D) GREATER THAN 10d8 SINAD) ~
- — T T T e s e e e — e — e — - ——l R65
———————— — R102 Q101 LOCK DETECTOR 18mV RMS at 60% L0 16V (TYR) 8,2k
Fl
I 100 M1B31 LOCK DETECT | ULL SYSTEM DEVIATION F SkHz LPF .
; R62 83
C163 +5V —R308, 47k | 560 11 SPARE 0,00lu
I0.01u| (SOURCE) 81812 l RI0S o R308, 47K 3t POLY
| R101 POLY — — T 330p | +9.6v
150 WHEN THE DIVIDER IC SENSES THAT THE B310 10 DETECTOR AUDIO
1/2W R310
RF AND REFERENCE FREQUENCIES ARE
49,6V -] 4,7k c311
NOT PHASE-LOCKED TO EACH OTHER, A CHARGE PUMP CIRCUIT (Q102 THROUGH Q105) — — — — — — ) " 330p
1 : | =aCi01  RI04[| SERIES OF 5 kHz PULSES IS PRODUCED PROVIDES STEERING LINE (SL) VOLTAGE TO THE +96V DIY Ell TER aB5visoReE —
i VR101 iou 100 AT U101 PIN 7. Q101 PROVIDES A DC OUT- h +8,5V " VCO SUPPLY FILTER +8:5V(SOURCE) 9 CARRIER SQUELCH
? VCO’S IN PROPORTION TO THE UP OR DOWN , .L
1 crse || 5,1V PUT AT CONNECTOR J3 PIN 5 WHICH PRO- CONTROL PULSES PRESENT AT U101 PINS 15 | R301 a5y 8,8VR252,10 846 c310 l
AN 56C15 VIDES AN OUT-OF-LOCK INDICATION TO 8, /#6V e Q251 PROVIDES ACTIVE
L 000N | +9,6V  AND 16. OUTPUT FILTER NETWORK ATTENUATES = 330p
— — = = = === ] oM VERSION ONLY THE MICROPROCESSOR ON THE LOGIC g FERENCE FREQUENGY FILTERING OF NOISE ON THE —- [
3 BOARD. REFER UENCY (S, 6.25, OR 10 kHz). feos c251 c2 c254 I 9.6-VOLT SUPPLY WHICH +9,6V -— T<7 s9o6v
I __________ S I T/R SHIFT 0,01u 47 00l WOULD DEGRADE THE NOISE SOURCE l c309
el (S RIS R302 R201 ) PERFORMANCE OF = THE
3S 22k 56 ¢z52 VCO’S AND BUFFERS.
| yREF +96V 1SS £25V 1g o 10 Q106 CHANGES THE I I 8,5V 47 [ 8 GND .
| | MOD | % N 0 2,5V +9,5V CHARGE PUMP CUR- >3000mY RMS 1200mV AMS . c308 |
! 1183 o I RENT 70 OPTIMUM R303 205 (NOTE 4/~ RX BUFFERS (NOTE 4) l (51 T 330p l
I | Bieo I -L_T— ° " 8181?: o LINE VOLTAGE VARIES. l o G244 4 N — | TOLS OVIIN-LOCK) [ <6 T/R SHIFT
2 | C103 @ ’ I I°v°°‘“ I ! 2ogmv | Rers c2z0 l 30V(TYPOUT- & c307 I
| :T__ | 00w U101 RIt2 c108 s1v (NOTE 4)| 18 0,001 |R212 | oF-Lock) T 330p
| | sy 4 DIVIDER 13l o 330 J2% O =(208 1 270 1< 5 LOCK DETECT
| | TEST P ) 1 |
POINT R:0,85V ca12 rR236[] == €306
CR152 1] 0.03v =245 g3
| : MV109 1 | TEST POINT 3 » 3.3p 270 22p ov T°% | 4 cLock
- Ll
| T | 2 P Glos ooy | ® [ Fae |
M82D41 y
| | 75p 14.4MHz | 1 622 o 25 T 100 |
| — | 2 R204 l <3 DATA
[ 1 | lluee  aeoxl o CR202 I H Tk o |
u ) T p
[ R156 ! * I 270mv RMS l RU7 l sl 2 SYNTHL.E
I | 100k | (NOTE 4) 4,51 PoLy™® 1.5k TRANSMT AUDIO — I ‘
| Y-280mv s FROM LCGIC BOARD €303
| RI59 (NOTE 4) IS ADJUSTED BY R229 4,8V T3300
I 15k | . R302 AND APPLIED 330 | * —+—<1 vco mop
| I i TO MCDULATION cato
| 5,5(TYP) | J. ci14 TAN%',AZISUM VARACTOR CR204. I 0001u o 8311:‘ R221 TRANSISTORS (SOLDER-SIDE VIEW} l
L 560, 1/4W
| ! w5V T T Ran I R228 | SBE EBC DS6 BEC S6D J3 RF/LOGIC INTERCONNECT
| | s glg; . oV o5y 1,2k (MATES WITH P3 ON LOGIC BOARD)
| *9,6v €154 = |18 1 ’ I 0202 SATURATES IN THE RAX Tt *8, I 18
I I oo T Vo ocus » | 105v A o MODE, ENABLING RX VCO Raz0 TX BUFFERS fooamy RS MiBa  Mogs2  M9B39  MoG5E  MB2041
56 Q201 AND CUTTING OFF TX aw +8,5V M9571
| : pgﬂ# sav| U102 105V 2570 75V I ’ c228 BUFFERS Q207 AND Q208. kS f €243 R231 52 "Tx"
] 6 3 DEPENDS ON R:7,0V 0001 18 I CHIP VARACTORS
Ri52 [JRTI51 | 3.7v| PreEscALER CHANNEL 18p ron 3 /¢ (EXCITER RF) (SOLDER-SIDE VIEW)
I L1257k ] 10k CRIS3 c1ie = s 4 U102 DIVIDES INCOMING RF FREGUENCY FREQUENCY ' 1 1} R230 R232 8¢ SoMH:
| [1* Mot | o.oomI BY 40 OR 41 AS CONTROLLED 8Y DIVIDER ‘ o0 F 82 .]- ceer L cRa0T 8,1V Q205 cz29 oo TEE oss it 270 270 I +13dBm (TYP) WAVEFORM _CHART
) ) 1 M9839 15 I —
I | : 500mV pp MM; . Ic U101 72T ce2e 1< @ TX VCO P ’ ;?gg;’ggf”s f (N
€235 | . =]
| | o7 270 CHANGING DC VOLTAGE ON STEERING R234 _Lc231 T:=1570 -2,5v ?525’ ° 33 |mov : ' Svp-p
I ] RT153 6,001 1/8W C.C. LINE VARIES CAPACITANCE OF VARAC- ' | 56 15p 1 v 715V R:ov ® 1 =NeC
) 100k e REFERENCE OSCILLATOR PROVIDES A | S0V TORS CR201 AND CR202 OR CR205 AND o [N 00Oy — Q07T 15v c242 .
i SIGNAL AT EXACTLY 14.4 MHz TO DIVIDER | CR206, VARYING VCO FREQUENCY OVER B281| mms M3e58 I »2p I —+| [+—20us(TvP) ‘
I | A O o LR LEV- | M9932 INCREASING VOLTAGE CAUSES INCREAS- (NOTE 6)
[ GONTROLS THE DC BIAS TO 015150 THAT FEEDBACK ING FREQUENCY. l L215 Zggz I
l A CONSTANT OSCILLATOR OUTPUT LEVEL |
| IS MAINTAINED z0v {12,5 kHz | 20/25 kHz 10Vp-p (f=14,4MHz)
, I ’ 1 c119 R301 33k 22k R223 Bl )
i 0001 R303 1k 2.2k | co32 , | N
L _____________________ —— 0,001y
THE NETWORK OF THERMISTORS (RT151/2/3) N oy l SAMPLED RF FRON VCO TANK CIR- 2%%4 |
PROVIDES A TEMPERATURE COMPENSATING 5 PPM VERSION ONLY CUIT IS RECTIFIED BY CR203 AND f ©=200 psec (5 kHz REF FREQ)
VOLTAGE TO VARACTORS CR151 AND CR152 CR207 TO PROVIDE GAIN-CONTROL © - =160 psec (6.25 kHz REF FREQ)
RE VARIATIONS OF VCO BY VARYING GATE BIAS syep 10 10 kHz REF FREQ
l xf:g?gggsg:gfrgfgxgnl Y151, THIS SAMPLED RF FROM RX OR TX l Q206 SATURATES IN THE TX MODE, ENABLING TX VCO I ) ©=100 psec ( z )
. BUFFERS IS AMPLIFIED BY Q107 Q205 AND CUTTING OFF RX BUFFERS Q203 AND Q204. 4| . ’__

OSCILLATOR CONSTANT OVER THE OPERAT-
I ING TEMPERATURE RANGE OF THE RADIO.

MC compact Base/Repeater Station
GLC6047A RF Board 66-88MHz, 20/25kHz CS
GLC6048A RF Board 66-88MHz, 12.5kHz CS
Schematic Diagram
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SOLDER SIDE GDW-1510-A SOLDER SIDE GDW-1510-A { REV )
COMPONENT SIDE . GDW-1509-A COMPONENT SIDE GDW—1509-A ( REV }
OVERLAY — GDW-1512-A

OVERLAY == GDW-1511-A

MC compact Base/Repeater Station
GLC6047A RF Board 66-88MHz, 20/25kHz CS
GLC6048A RF Board 66-88MHz, 12.5kHz CS

Circuit Board Details
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TRANSMIT AUDIO MODULATES
REFERENCE OSCILLATOR FREQUEN-
CY TO PREVENT THE SYNTHESIZER
LOOP FROM CANCELLING LOW-

IC U101 PIN 1. Q152 SAMPLES THE RF LEV- |
EL AT THE BASE OF OSCILLATOR Q151 AND
CONTROLS THE DC BIAS TO Q151 SO THAT |

MC compact Base/Repeater Station
GLC6049A

Transmitter Board (66 - 88 MHz)
Schematic Diagram
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THE NETWORK OF THERMISTORS (RT151/2/3)
PROVIDES A TEMPERATURE COMPENSATING
VOLTAGE TO VARACTORS CR151 AND CR152
TO CORRECT FOR TEMPERATURE VARIATIONS

5 PPM VERSION ONLY

A CONSTANT OSCILLATOR QUTPUT LEVEL |
IS MAINTAINED.

+96V

M9932
FEEDBACK

20v

INCREASING VOLTAGE CAUSES INCREAS-
ING FREQUENCY.

SAMPLED RF FROM VCO TANK CIR-
CUIT IS RECTIFIED BY CR203 AND
CR207 TO PROVIDE GAIN-CONTROL
CF VCO BY VARYING GATE BIAS.

c241
0,001u

B UNLESS OTHERWISE SPECIFIED, RESISTOR VALUES

1,0Vp-p (£=14,4MHz)
ant

ARE IN OHMS. INDUCTORS ARE IN pH
REFER TO TABLES IF COMPONENT VALUE IS NOT
SHOWN.

ad

5Vp-p
'

=200 psec (5 kHz REF FREQ)
©=160 psec (6.25 kHz REF FREQ)
1=100 psec {10 kHz REF FREQ)

©

VOLTAGE DESIGNATIONS

R: RECEIVE MODE

T: TRANSMIT MODE

IF NOT SPECIFIED, VOLTAGES ARE IN THE RECEIVE
MODE.

FREQUENCY MODULATION APPLIED €302
TO THE VCO. 0,47u
POLY
i
cw
£
R306 R305 R304
10 22k 10
[ LOCK DETECTOR I
r—-——==—-—-=—- R102 Q101
1 100 M1B31 LOCK DETECT |
| ges! e 1 —_R308, &7 1 °1*‘: 11 SPARE
Ol SoU cloz RI0S —3 i -
I ! Ou 10K 309, 47 B2 |
l ! R101 POLY, — | T 330p
3 b WHEN THE DIVIDER IC SENSES THAT THE R310 10
a0 Losve 4 L {rorv RF AND REFERENCE FREQUENCIES ARE : 31t
| A I Loor R0a[] SomES oF o wr pULSES 1S PeORGED CHARGE PUMP CIRCUIT (2102 THROUGH 0105) I . e T e e e e p——T 330p
T 1l (SL) Vi
oNe. o1 VRIO1 0w 100 |] ATU101PIN7. Q101 PROVIDES A DC OUT- b e AL e M A +85V +98v VCO SUPPLY FILTER *8.5V(SOURCE) °
l ciez o In s PUT AT CONNECTOR 43 PIN 5 WHICH PRO- CONTROL PULSES PRESENT AT U101 PINS 15 | R301 I +a5v i 846V Q251 PROVIDES ACTIVE 'C310 l
Q00N _j e stCNRg:‘JII(-J(():FE.IS.gg: Igr? '?3??3&3 *9,6V AND16. OUTPUT FILTER NETWORK ATTENUATES 22k L* l .L FILTERING OF NOISE ON THE p— T 330p
2 PPM VERSION ONLY ~ BOARD. l REFERENCE FREQUENCY (S, 6.25, OR 10 kHz). R0205 c80 c5t c251 Cc253 c254 | 9.6-VOLT SUPPLY WHICH 49,6V - 7 496V
| $ I l 10k T/R SHFT 10uT 0,0fu 001 47y 0,01 WOULD DEGRADE THE NOISE SOURCE
r —_———————— ————=—-—=133 /106 R302 R20( 955V PERFORMANCE OF THE
22k 56 ¢252 ¥ VCO  AND BUFFER
1 S8 z25v|g o|lov 10 4 8 GND
+osv 9 Q106 CHANGES THE I I L
| | 96 | §§ 25V *95v CHARGE PUMP CUR- jﬁl
| i 8 3 7 10 l RENT TO OPTIMUM R303 C301 | };':gl?v T 3300 |
> ov VALUE AS STEERING 820 =1y .
' : B1s0 | I € " g105 = GRio! LINE VOLTAGE VARIES. I + | ovineag 6 TIR SHIFT
| C103 g I | 30v(TYP)OUT- & c307 I
! *9.5v | 001 utol ®2 RI12 108 \ OF-LOCK) T 3300
| 1 1 L sy 4 OVDER g3l o | | {8 Lock eTECT
) cis8 TEST -_ I 1 cs06
|1 cRise Toou ] # 03v| POINT l ov Tioos |
MV109 | | TEST POINT 4 cLock
| 5v
| c161 Y151 1 g8 ® 15 - Q106 ci2 I | L caos ]
75p 14,4MHz | P | 49V M82D41 00t 25y T 100p
| 4 Q151 1 16 : ] <3 para
I 5,5V(TYR) MiB30 | l I — [
|1 — osc I} usz £ ceo €304 [
RI57 || 82ut B T lzeev 1 ov T 100
| =c153 10k r R156 s ! 270my RMS RUT I +9,6v | 2 SYNTH LE.
I | Jooon 100k } (NOTE 4] 457 poyT ok TRANSMIT AUDIO ~—Lcsos |
i RS9 | L{é‘ﬁﬂmv RMS FROM LOGIC BOARD k229 8y T |
- 'NOTE 4) IS ADJUSTED BY &3
I | cist 15k ?|5k61 TkIGZ | . I ';%35 *85V  R302 AND APPLIED con1 330 ' —+—~< 1 vCO MOD
. " c1 TO MODULATION
| I 0,001 | 5 5772y : Lons e RRATOR G Rzt 0,001 TRANSISTORS (SOLDER-SIDE VIEW)
| v || +5v LA I _ 260, 174w ggﬂ;g Razs [] I SBE EBC 2S¢ BEG SGD J3 RF/LOGIC INTERCONNECT .
| | a5 ci3 g b (MATES WITH P3 ON LOGIC BOARD)
. 154 | s 1 0,01u —} +8,5V
: 9,6V cisa I - | o ‘-—'géao TX BUFFERS Jooomy aus | MIB30  M9S32  M9839  MGSB  MB2041
" 115 L 0
I | Y ! ¢ 2515 7oy 46 14w 85V c243 "R23t ur MesT1
| POLY aav|. Ut02 ,|tosv DEPENDS ON c228 . 0001 18 | o2 x CHIP VARACTORS
| Nris2  [RT151 18p 1 Z¢ (EXCITER RF) SOLDER-SIDE VIEW,
1 25 A o el 4 I ciip m TV PRESCALER | U102 DIVIDES INCOMING RF FREQUENCY rtauency — R230 R232 S 66-88MH: ‘ )
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