M) moToroLA

MICOR®
Community Repeater
3 406-420 & 450-512 MHz
3 68P81025E55-B

THIS MANUAL HAS BEEN

DISCONTINUED

SUPPLEM ENT® to Instructlon Manual
e 68P8‘tO25E50 |

Note: 68P81025E50 is the Micor UHF Base and Repeater Station service manual



MICOR
Community Repeater

. 406-420 & 450-512 MHz

CONTENTS

. SECTION NUMBER
Specifications . . . . . . . L L. L L L0 L 00 e e e, v, vi
Model Chart . . . « « . . . . o oo oo e e vii
Factory Installed Options . . « o « « ¢ « o & 4 & o 4 o o 4 e o o viii

DESCRIPTION - . . . . . .« o o o o ooy e e e s 68P81026E92

Introduction . . . . . . . . . . L 0000 e e e 1
Applications . . . . . . . . L 0L 000 e e e e 1
Description of Items . . . .« . . . . . . . . o o e e e e 3

AUDIO FILTERBOARD. . . . . . . . . . . . . . . . . . . .. 68P81013E67

Description Ce e e e e e e e e e e e e e e e e e e 1
‘ Installation . . . . . . . . . . . L L0 000w e s . 1
Schematic Diagram and Parts List . . . . . . . . . . . . . . . . 1
Circuit Board Detail . . . . . . . . . . . . . . . . . .. 2

INSTALLATION AND OPERATION | | . . . . . . . . . .. 68P81026E79

Installation Ce e e e e e e e e e e e e e e e e 1
Preoperational Adjustments . . . . ., . . . . . . . . . . . . 1
Preoperational and Routine Check List e e e e e e e e e e 2
Operating Instructions . . . . . . . . . ., . 3
FUNCTIONAL DESCRIPTION . . . . . . . . _ . . . . . . . . . 68P8l026E93

Introduction e e e e e e e e e e e e e e e e e 1
Retransmitted tone "Private-Line'' Signal Operation. . . . 1
Retransmitted "Digital Private-Line Signal Operation + . . . .+ . . . . . 1

- Cross-Code Operation (Optional) . . . . . . .+ .+ . . « v « « . . . 1
Single Tone Operation (Optional) . . . . . . . . . . . . 1
Detailed Functional Diagram . . . . . . . .« . .« . < W« . . oo .o 2,3,4,5

UNIFIED CONTROL CHASSIS . . . . . . . . . . . . . . . .. 68P81026E87

CONTENTS continued on back of this page.

. MOTOROLA INC. senvice pullications

Communications Division 1301 E. Aigonquin Road. Schaumburg, IL 60196

Copyright 1976 by Motorola, Inc.
Printed in U.S.A., 11/5/76-NPC

68P81025E55-B




SECTION - NUMBER

MODULES
SQUELCH GATEMODULE . . . . . ¢ + &« « « « &« « + « +« « . 68P8I015E33
STATION CONTROL MODULE . . . . . . . . + ¢« « « « « o + o 68P81015E31
MASTER DECODERMODULE ., . . . . . . . . . . . . . . . . 68P8l026ES8
TONE "PRIVATE-LINE” FOUR-USER CONTROL MODULES . . 68P81026E83

"DIGITAL PRIVATE-LINE” FOUR- & TWO-USER CONTROL MODULES |, 68P81026E81

TIME-OUT TIMERMODULE . . . . . . . . . . . . . . . . . . 68P81015E4l *
DIODELOGICMODULE, . . . . . . & & & o o o « o + « &+ o« . b68P8l026E84
MULTIPLE TONE “"PRIVATE-LINE” ENCODER MODULE . . . . . . . 68P81026E89
MULTIPLE “DIGITAL PRIVATE-LINE” ENCODER MODULE. . . . . . 68P81026E86
SINGLE TONEDECODERMODULE . . . . . . . . . . . . . . . 68P81002E9

(Pages iii and iv are omitted due to irrelevancy)

ii




GENERAL

PERFORMANCE SPECIFICATIONS

Frequency Range 406-420 MHz, 450-512 MHz
No. of Frequencies: 1

406-420 MHz | MINIMUM POWER INPUT DC

450-470 MHz | CONTINUOUS | MAXIMUM REQUIREMENTS POWER

MODEL RF POWER FINAL STANDBY TRANSMIT STANDBY | TRANSMIT

SERIES OUTPUT INPUT POWER| 121 V, 60 Hz| 121 V, 60 Hz | 13.6 V DC{13.6 V'DC

C54RCB 45w 120 W . 39 amp. 3.8 amp. I.5amp. |17.9 amp.
40 W

C64RCB 75 W 180 W . 85 amp. 6.1 amp. 1.5 amp. {27.0 amp.

470-512 MHz

MODEL

SERIES

C54RCB 40 W NOTE .89 amp. NOTE 1.5 amp.| NOTE

C64RCB 60 W NOTE .85 amp. NOTE 1.5 amp.] NOTE

NOTE: Value same as comparable 450-470 MHz model except as reduced to maet E, R. P, requireme

CABINET

DIMENSION (INCHES)

APPROXIMATE SHIPPING
WEIGHT (LBS)

Outdoor Cabinet

(including Rain Shields)

41-Inch "Compa-Station" 22Wx41 Hx 10D 190 (86 kg)
Indoor Cabinet
46-Inch "Compa-Station' 22 Wx46 Hx 20D 180 (82 kg)

Metering Optional internal mounted meter used to measure all essential
circuits for tuning and checking.
A single scale, 0-50 microampere meter with 2, 000 ohms equivalent
series resistance or Motorola portable test set can be used to measure
all circuits essential to tuning and checking.

TRANSMITT ER

RF POWER OUTPUT 406-420 MHz 75 W 45w
450-470 MHz 5 W 45 W
470-512 MHz 60 W 40 W

OUTPUT IMPEDANCE 50 Yhms

OSCILLATOR FREQUENCY STABILITY

Channel element maintains oscillator frequency
within +£0. 0002% from -30°C to +60°C ambient
{(+25°C reference)

TRANSMITTER SIDE BAND NOISE

85 dB @+25 kHz
100 dB @+1 MHz

SPURIOUS & HARMONICS (CONDUCTED)

More than 85 dB below carrier

MODULATION

15F2 and 16F3: +5 kHz for 100% at 1000 Hz

AUDIO SENSITIVITY

Local:
0.120 volt £3 dB for 60% maximum deviation at
1000 Hz.

FM NOISE

55 dB below 60% system deviation at 1000 Hz

AUDIO RESPONSE

+1, -3 dB from 6 dB/octave pre-emphasis, 300-
3000 Hz, referenced to 1000 Hz

AUDIO DISTORTION

Less than 2% at 1000 Hz; 60 % system deviation

PERFORMANCE SPECIFICATIONS CONTINUED
ON BACK OF PAGE
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PERFORMANCE SPECIFICATIONS (CONT’D)

"SENSITRON'" RECEIVER

CHANNEL SPACING

25 kHz

EIA MODULATION

+7 kHz minimum

ACCEPTANCE
FREQUENCY AFC channel element maintains receiver frequency within +0. 0002% of
STABILITY reference frequency from -30°C to +60°C ambient temperature (+25°C

reference). (Optional +0,0002% non-AFC channel element also available. )
INPUT IMPEDANCE 50 ohms
20 dB
SENSITIVITY | QUIET - 0.5 uVv
ING
EIA
. 35
SINAD 9.35av
SELECTIVITY -90 dB @+25 kHz
(EIA SINAD)
EIA SINAD
-85
INTERMODULATION 85 dB

SPURIOUS AND
IMAGE REJECTION

100 dB minimum

SQUELCH
SENSITIVITY

CARRIER SQUELCH
(adjustable)

.25 uV or less at threshold

TONE "PRIVATE-LINE"
SQUELCH

.25 uV or less

"DIGITAL PRIVATE-LINE"
SQUELCH

.25 uV or less

FCC LICENSE DESIGNATION

TRANSMITTER
MODEL 450-470 MHz 470-494 MHz 494-512 MHz
C64 Series
75 Watt CC4224C _—— ——-
60 Watt - CC4224C-1 CC4224C-2
Cb54 Series
45 Watt CC4223C -——- ---
40 Watt CC4223C-1 CC4243C-2
RECEIVER
Non-Shifted IF RC0080
Shifted IF RCO0082

SPECIFICATIONS SUBJECT TO CHANGE

WITHOUT NOTICE

EPS-18271-B

SAFETY INFORMATION

The U.nited States Department of Labor, through the provisions of the Occupational Safety and Health Act of 1970 {OSHA), has
established an electromagnetic radiation safety standard which applies to this equipment. Normal use of this radio will result in
exposures far below the OSHA limit. However, the following precautions are recommended:

DO NOT approach the antenna closer than four inches for omni—directional antennas

the transmitter is operative.

or four feet for all other antennas when

DO NOT operate the transmitter unless all rf connectors are secure and any open connectors are properly terminated with a

leakproof load.

NEPS—21233-0
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FACTORY-INSTALLED OPTIONS

OPTION PLAN
NUMBER OR
OPTIONAL KIT

PUBLICATION REFERENCE

DESCRIPTION

APPLICABLE
SECTION WITHIN

PART NUMBER
OF SEPARATE

NUMBER THIS MANUAL PUBLICATION
SINGLE TONE
ELN1181A Fingle-Tone Decoder Module | 68P81002E96 INone ]
EXPANDED "DIGITAL PRIVATE-LINE" CAPACITY (up to 16 codes)
TRN6166A ['Digital Private-Line''4-User ControlModule 68P81026ES8! None
TRN6326A ''Digital Private-Line''2-User Control Module 68P81026E82 None
TRN6005A Code Plug | 68P81026E81 None
EXPANDED TONE "PRIVATE-LINE" CAPACITY (up to 16 tones)
TILN1685A Tone "'Private-Line! 4-User Control Module| 68P81026E83 None
TLN8381A 'Vibrasponder' Resonant Reed 68P81026EKE83 None
TONE '"PRIVATE-LINE" CROSS-CODE (up to 4 tones)
TRN6327A Diode Logic Module 68P81026E84 None
TLN5744A Multiple Tone "Private-Line' Encoder ModJ) 68P81026E89 None
TLN6824A ' Vibrasender'' Resonant Reed None
"DIGITAL PRIVATE-LINE'" CROSS-CODE (up to 4 codes)
TRN6327A iode Logic Module 68P81026E84 None ]
TRN6413A Multiple ""Digital Private-Line'" Encoder Mod, 68P81026E86 None
TRN6005A Code Plug 68P81026E81 None
EXPANDED "DIGITAL PRIVATE~LINE'" CROSS-CODE {up to 6 codes)
TRN6327A Diode Logic Module 68PR1026E84 None
TRN6413A Multiple '"Digital Private-Line' Encoder ModJ 68P81026E86 None
TRN6005A Code Plug 68P81026E81 None
TRN6326A ""Digital Private-Line''2-User Control Modulel 68P81026E82 None
EXPANDED '"DIGITAL PRIVATE-LINE" CROSS-CODE (up to 8 codes)
TRN6327A Diode Logic Module 68P81026E84 None
TRN6413A Multiple ""Digital Private-Line' Encoder ModJ 68P81026E86 None
TRN6005A Code Plug 68P81026E81 None
TRN6166A '""Digital Private-Line''4-User Control Module} 68P81026E81 None
MIXED CROSS-CODE (up to 4 tones and 4 codes) (Note 1)
TRN6327A Diode Logic Module 68P81026E84 None
TILN5744A Multiple Tone !'Private=Line' Encoder Mod. 68P81026E89 None
TLN6824A "Vibrasender' Resonant Reed 68P81026E89 None
TRN6413A Multiple ''Digital Private-Line'' Encoder Mod) 68P81026E86 None
TRN6005A Code Plug 68P81026E81 None
TRN6166A '"Digital Private-Line''4-User Control Moduld 68P81026E81 None
or
TRN6326A "Digital Private-Line''2-User ControlModuld 68P81026E82 None
MISCELIANEQOUS (NOTE
InstallationSec.
c27 46-Inch Outdoor Cabinet None of 68P81025E50
C38 120/220/240-Volt AC 50/60 Hz None 68P81104E92
Power Supply
Cc28 120-Volt AC/12-Volt DC Power Supply None 68P81104E92
C180 60-Tnch Indoor Cabinet None Installation Sec.
(allows installation of duplexer) of 68P81025E50
Cl181, 182,183 Duplexer {Note 3) None 68P81102E96
TLN1740A DC Metering W/Monitor Intercom None Metering/Antercorry
(Note 4) Sec. 68P81025E50
TLN8381A "Vibrasponder' Resonant Reed 68P81026E83 None
TRN6005A Code Plug 68P81026E81 None
TRN6I193A Transmitter Shield Kit None None
TRN6194A Receiver Shield Kit None None
NOTES:

1. Mixed cross-code option is applicable to tone '"Private-Line''stations only.

2.

All tone ""Private-Line' stations must incorporate the desired quantity of separately ordered

""Vibrasponder' resonant reeds as required (used in four-user control modules). All '""Digital Private-

Line'" stations must incorporate the desired quantity of separately ordered code plugs as required

(used in four- and two=-user control modules).
3. Duplexer option also requires the 46-inch outdoor cabinet option,

4,

stations.

viii

Intercom feature included with dc metering option not functional with these community repeater (RT)
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DESCRIPTION

1. INTRODUCTION

1.1 Motorola '"Micor' Community Repeater
(RT) stations are typically shared by
several subscribers. Any subscriber can use the
repeater without listening to all other subscribers,
Each subscriber in the system is assigned an
exclusive '"Private-Line' tone frequency or binary
code. The "Private-Line' tone or binary code
signals used by each subscriber are decoded for
access to the repeater, Once access to the re-
peater is obtained, the ""Private-Line'' tone or
binary code and the message audio are retrans-
mitted. The stations operate in the 406 to 420 MHz
or 450 to 470 MHz frequency range with an rf out-
put of 75 or 45 watts; or in the 470 to 512 MHz
frequency range with an rf output of 60 or 40 watts.

1.2 The basic models decode up to four

"Private-Line'' tones or four '"Digital
Private-Line' binary codes, Optional modules
are available to increase code capacity and/or to
provide cross-coding (transmit a different PL
code than received), Tone '"Private-Line' stations
can be expanded to 8, 12 or 16 tones, or a mixture
of tone "Private-Line' and ''Digital Private-Line"
codes is possible in any multiples or four codes
of each type up to a maximum of 16 codes.
Optional modules also provide cross coding of up
to four tone '""Private-Line' and four "Digital
Private-Line'" codes. Standard options do not
permit cross coding from tone '"Private-Line" to
"Digital Private-Line' codes or vice versa.
'"Digital Private-Line'" stations can be expanded
to 8, 12 or lébinary codes, and cross coding of
up to 8 binary codes.

MOTOROLA INC.

Communications Division

2/18/76-NPC

1.3 Optional equipment also is available for

local metering, single tone decoding, and
emergency power reverting, where emergency
power is available from a 12-volt battery supply
in case of an ac power failure.

1.4 The station cabinets are of rugged steel

construction with front and rear doors
that are easily removed for servicing., The com-
pact cabinet size permits shelf mounting in addi-
tion to the standard floor mounting,

1.5 The station is constructed so that all me-

tering controls are accessible without in-
terrupting communications, Switches are pro-
vided for placing the station under local control
while servicing.

1.6 An audio filter board is used with tone

"Private-Line'' stations to remove PL
tones from receiver audio. This prevents the
received PL tone from being transmitted via the
audio path (an alternate PL tone path is already
provided).

2. APPLICATION

2.1 Motorola community repeater (RT) stations

are for use in two-way FM radio commu-
nications systems where extended range operation
is required or where natural or man-made limita-
tions to direct communications are encountered.
The station is used primarily for "mobile relay"
repeater applications. Refer to Figure 1 for a
typical example of this application.

2,2 In a "mobile relay' circuit, signals as
received by the repeater receiver from
one mobile unit are rebroadcast to other mobiles
by the repeater transmitter. Mobiles operating in
a system of this type must employ a transmitter
and receiver of different frequencies. The repeater

SenRvice puLlications

1301 E. Algonquin Road, Schaumburg, IL 60172

68P81026E92-A
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transmitter and receiver will consequently be
aligned on exactly the reverse frequencies of
the transmitters and receivers of the mobile

unitss

2.3 The station functions automatically; i, e.,

all control functions for the station are
initiated via the rf carrier. As a signal is re-
ceived by the receiver, the transmitter is auto-
matically actuated. The output of the receiver
is fed to the transmitter modulator input circuit
so that the received signal is rebroadcast at
greatly increased power on the repeater trans-
mitter frequency.

3. DESCRIPTION OF ITEMS

3.1 GENERAL

Information pertaining to the transmitter,
receiver and power supply is described in ac-
companying instruction manual 68P81025E50,

BEPS-2039-0

Typical Community Repeater Application

3.2 UNIFIED CONTROL CHASSIS
3.2.1 Transmitting and receiving controls
are contained on plug-in modules in-
serted into the unified control chassis, A
metering receptacle is provided on the unified
chassis interconnect board for connection of a
Motorola §1056B to S1059B Series Portable Test
Set, or equivalent. This receptacle permits
microphone and received audio monitoring at the
station.

NOTE
Metering receptacles are also provided
on the various transmitter and receiver
circuit boards for tuning and alignment,

3.2.2 The basic community repeater (RT)
station includes the following plug-in
modules: station control, squelch gate, time-

out timer, one tone '"Private-Line'' or ''Digital
Private-Line'' four-user control, and master
decoder.




3.3 STATION CONTROL MODULE

The station control module circuitry
controls transmitter keying, PL disable, adjusts
exciter audio level, and (for tone PL applications
only) amplifies receiver discriminator signals.

3.4 SQUELCH GATE MODULE

The squelch gate module produces an
output that activates the transmitter when a
carrier signal is received that has a sufficiently
high signal-to-noise ratio and a proper PL tone
or code. It also provides a 1-8 second transmit
drop-out delay interval.

3.5 TIME-OUT TIMER MODULE

This completely transistorized timer is
used to turn off the transmitter after a predeter-
mined transmission time for each message. It
is adjustable in steps from 1/2 to 8 minutes,

3.6 TONE "PRIVATE-LINE'" FOUR-USER
CONTROL MODULE

This module contains four tone '"Private-
Line'' decoder circuits and the necessary logic
circuits to combine their outputs. The defeat
switch disables the individual tone circuits as
desired. One module is supplied and up to three
additional four-user control modules can be
added for maximum capability of 16 tones.

3.7 "DIGITAL PRIVATE-LINE' FOUR-USER
CONTROL MODULE

This module contains four "Digital Pri-
vate-Line' binary-code decoder circuits and the
necessary logic circuits to combine their out-
puts, The defeat switch disables the individual
code circuits as desired. One module is sup-
plied and up to three additional four-user control
modules can be added for maximum capability of
16 binary "PL'" codes.

3.8 MASTER DECODER MODULE

This module routes PL tones or codes
from the receiver discriminator through a trans-
mission gate (if proper PL tone or code is simul-
taneously decoded by a four-user control module)

to exciter audio input thus providing required re-
transmission., In optional cross-code operation,
this module routes station generated cross-coded
PL tone or code and blocks received PL tone

or code.

3.9 SINGLE TONE DECODER (OPTIONAL)

The single tone decoder output enables the
individual PL tone/code outputs in the four-user
control modules. The correct single tone signal
must be received before the PL tone/code can
open the circuits for retransmission of the mes-
sage.
3.10 BUILT-IN METERING KIT (OPTIONAL)
The metering kit provides a convenient
test meter with switching facilities, thereby
eliminating the need for a portable test set. This
chassis also contains a speaker for local monitor-
ing of receiver audio; a convenience for testing
and adjusting the station.

3.11 46-INCH OUTDOOR CABINET
(OPTIONAL)

The 46-inch outdoor cabinet allows the
station to be installed at any convenient location
(indoors or outdoors).

3.12 60-INCH INDOOR CABINET (OPTIONAL)

The 60-inch cabinet provides additional
mounting space if needed.

3.13 MULTIPLE CODE ENCODERS

(OPTIONAL)

The multiple encoders generate the PL
tone or code for cross-code operation.

3.14 DIODE LOGIC MODULE (OPTIONAL)

The diode logic module determines the
particular PL tone or code generated (cross-

coded) by the applicable mutliple encoder.

DESCRIPTION



1. DESCRIPTION

This audio filter circuit board can be used in
carrier squelchradios to bypass the low frequency
background noise of a PL tone present on the re-
ceived carrier. The high-pass characteristics
of this filter will allow voice signals above 300 Hz
to pass but will block the lower frequency PL
tones. Since this filter is connected in series
with the audio signal path, the PL tones will not
be heard in the speaker.
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MOTOROLA INC.

AUDIO FILTER BOARD

MODEL TLN4581A

2. INSTALLATION

Physically, the audio filter board is plugged
into the receiver audio and squelch board in the
location normally occupied by the '"Private- Line"
decoder board in PL radio sets,

NOTE
WHEN USING THE AUDIO FILTER BOARD,
JU201 ON THE RECEIVER AUDIO AND
SQUELCH BOARD MUST BE REMOVED.

MOTOROLA
PART NO.

REFERENCE
SYMBOL

DESCRIPTION

PARTS LIST

TIN4581A Audio Filter Board

PL-1345-A

C814 8-82905G08
C815 8-82905G02
Cc816 8-82905G30
c817 8-82905G30
J201

L802 24-84003A01
L803 24-84003A01

CAPACITOR, fixed: uF £10%:
50 V; unl, stated

.033

. 022

0.1

0.1

for reference only

COIL, RF: choke;
6 H

6 H

NON-REFERE

NCED ITEMS

9-83011H01
3-138162

42-84284B01

TERMINAL, pin: female;

6 req'd.

SCREW, lock: No. 4 x 3/8';
2 req'd,

RETAINER, Nylon: 2 req'd.

7-84223B01

BRACKET, retainer

Communications Division

AUDIO FILTER BOARD

SERVICE PUBLICATIONS 1301 E. ALGONQUIN ROAD SCHAUMBURG, ILLINOIS 60172

1/16/76-NPC 68P81013E67-B
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INSTALLATION AND
OPERATION

1. INSTALLATION

Installation for these community repeater
(RT) stations is the same as that described for
comparable non-wire line repeater (RT) models
in manual 68P81025E50.

2. PREOPERATIONAL ADJUSTMENTS

2.1 INTRODUCTORY NOTES

2.1.1 If the station is equipped with a single-
tone decoder module for repeater
access, unplug the single-tone decoder during
adjustments.

2.1.2 Unplug the time~-out timer module during
all adjustments. Be sureto returnmodule
after adjustments are made.

2.1.3 The repeater must be PL disabled
for repeater level setting adjustments.
This PL disable disables the squelch gate as

well as the receiver. Be sure to return the
squelch gate and station control module to normal

PL. operating positions.

2.2 REPEATER LEVEL SETTING

2.2.1 Audio

Step 1. Connect transmitter to wattmeter or
load.

Step 2. Connect an 8-ohm speaker or load to

unified control chassis at J4-1 (Hi) and -12
(Low).

Step 3. Set the station control module to PL
DISABLE.

MOTOROLA INC.

Communications Division

2/23/76-NPC
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Step 4.

Set the receiver squelch control at
squelch threshold.

Step 5. Set the squelch gate for '"carrier-squelch"
operation (PL disable) by moving JU14 and JU15
from PL position to CS position. The receiver is
now PL disabled along with the squelch gate.

Step 6.
into the receiver antenna input.
level to 20 dB quieting.

Inject an on-frequency carrier signal
Adjust the signal

Step 7. Adjust the REPEATER SQUELCH KEY
control on the squelch gate module so the trans-
mitter just keys,

Step 8. Modulate the receiver input with a
1000-Hz tone at +4 kHz deviation. Adjust the RE-
PEATER LEVEL control on the squelch gate
module so the exciter audio input is the value
stamped on the exciter (modulator sensitivity+6 dB
or approximately £4 kHz transmitter deviation).

Step 9. Return station control module to PL
operation.
Step 10. Return JU14 and JU15 on the squelch

gate module to the PL position.

2.2.2 Tone ''"Private-Line!" Qutput Level
Adjust (Retransmit)
Step 1. Adjust the master decoder only after all

other modules have been adjusted.

Step 2. Inject an on-frequency carrier signal
which is modulated with a corresponding PL tone
(with respect to a chosen PL tone from the
4-user control module being used)at+750 Hz devi-
ation into the receiver. The transmitter will key.
Adjust R827 for a transmitted PL tone of £750 Hz
deviation.

senRrvice publications

1301 E. Algonquin Road. Schaumburg, IL 60172

68P81026E79-A
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2.2.3 Tone '""Private-Line' Output Level Step 2. Inject an on-frequency carrier signal

Adjust (Cross Code) which is modulated with a corresponding ""Digital
Private-Line' code (with respect to a chosen
Step 1. Adjust the master decoder only after code from the 4-user control module beingused)
all other modules have been adjusted. at £750 Hz deviation into the receiver., The
transmitter will key. Adjust R830 for a trans-
Step 2. Inject an on-frequency carrier signal mitted binary '""PL'" code of 750 Hz deviation,

which is modulated with a corresponding PLtone

(with respect to a chosen PL tone from the 2.2.5 "Digital Private-Line" Code Output

4-user control module being used for cross- Level Adjust (Cross Code)
coding) at £750 Hz deviation into the receiver. -
The transmitter will key. Adjust R820 for a Step 1. Adjust the master decoder only after all
transmitted PL tone of 750 Hz deviation. other modules have been adjusted.
2.2.4 "Digital Private-Line' Code Output

Level Adjust (Retransmit) Step 2. Inject an on-frequency carrier signal

which is modulated with a corresponding "Digital

Step 1. Adjust the master decoder onlyafter all Private-Line' code (with respect to a chosencode
other modules have been adjusted. from the 4-user control module being used for

3. PREOPERATIONAL AND ROUTINE CHECK LIST

UNIT STEP CHECK
RECEIVER 1 Compare meter readings with the minimum values in the
RECEIVER section of manual 68P81025E50. Realign if
necessary.
2 Measure signal level required for 20 dB quieting.
3 Check that receiver squelch opens with each PL tone or

code on carrier,

EXCITER-TRANSMITTER 4 Compare meter readings with minimum values in the
EXCITER-TRANSMITTER section of manual 68P81025E50.
Realign if necessary.

POWER AMPLIFIER 5 Tune and load to antenna.
SYSTEM ADJUSTMENTS 6 Measure power output of transmitter if required.
7 Measure transmitter frequency and adjust if necessary.
8 Measure deviation (equal input and output deviation of PL
tone or code). -
9 Measure transmitter voice channel for proper deviation.
Adjust IDC if necessary. (Master decoder module must
be in position when check is made. ) N
10 Measure exciter modulator sensitivity.
11 Adjust receiver on frequency.
12 Measure and adjust audio input to exciter.
] 13 Check repeater operation.
BEFORE LEAVING STATION CHECK THE FOLLOWING
1. All external power switches ON. 3. Cabinet doors locked.
2. Local speaker OFF (if applicable). 4. Cabinet vents unobstructed.




cross coding) at £750 Hz deviation into the re-
ceiver. The transmitter will key. Adjust R824
for a transmitted binary "PL'" code of £750 Hz
deviation.

2.3 TIMING ADJUSTMENTS
2.3.1 The station is equipped with a time-
out timer module that prevents unin-
tentional continuous transmission. The timing
jumper on the time-out timer module can be
set for 1/2, 1-, 2-, 4-, or 8-minute operation.

The time-out timer will reset to its
preset timed interval each time a new
input signal arrives at the radio whether or not
the dropout delay generator has shut off the
transmitter.

2.3.2

2.3.3 The dropout delay generator prevents
the transmitter from shutting off during
loss or excessive fade of input signal for the

length of time preset.

2.3.4 The dropout delay generator can be
set for 1-, 2-, 4-, or 8-second opera-
tion.

4. OPERATING INSTRUCTIONS
4.1 UNATTENDED OPERATION

Once power is applied and the station is
properly adjusted, the repeater station operates
entirely unattended. When the receiver rf input
is of sufficient level, the transmitter is keyed
and the signal is retransmitted (or cross coded).

4.2~ LOCAL CONTROL

The station may be operated locally in the
following ways: (also refer to Table 1).

4.2.1 To Monitor

Step 1. Connect an 8-ohm speaker across J4-1
and -12 or connect a Motorola portable test set
to J3.

Step 2. PL disable station control module to re-
ceive all codes and tones.

4.2.2 To Transmit
Step 1. Connect a microphone (Motorola Model

TMN6020A or equivalent) to J4-3, -14, -15, -5,

& -16 on unified control chassis interconneetboard

or connect a Motorola Portable test set to J3.

Step 2. Pl tones or codes may be transe
mitted by connecting tone or code to TB3-20
(exciter hi) and 16 (exciter lo).

TABLE 1
LOCAL CONTROLS (STATION CONTROL MODULE)
CONTROL POSITION FUNCTIONS POSSIBLE
Normal (not Normal receive or standby mode of operation.
Actuated)

XMIT R . . .
Actuated (hold Turns on transmitter with no modulation. Use test micro-
to right) phone connected to unified chassis to modulate transmitter.
Normal (not Only PL tone-coded or binary-coded, on-frequency,
Actuated) signals accepted by receiver.

"PL DISABLE"

Actuated (hold All on-frequency signals accepted by receiver.
to right)

INSTALLATION & OPERATION




1. INTRODUCTION

1.1 The basic function of a community repeater

is to retransmit signals received from its
subscribers. When the control circuitry detects a
signal with the proper signal-to-noise ratio and
one of the subscriber PL tones or binary codes
(and if so equipped, the proper single tone fre-
quency) it keys the transmitter and applies both
the receiver audio and PL tone or binary code to
the modulator.

1.2 The standard community repeater stations

can retransmit up to four ""Private-Line"
tones or four ''Digital Private-Line' codes, de-
pending on station model. Standard factory in-
stalled options allow "Private-Line' code
capacity to be expanded to 16; or to provide
cross-code capability with a ""Digital Private-
Line'" capacity of up to eight codes or with a
tone ""Private-Line' capacity of up to four tones.
Cross coding permits a received PL tone or
code signal to cause a different PL tone or code
signal to be transmitted. Although it is pos-
sible to cross-code up to four tone PL signals
or eight '"Digital Private-Line'" signals, options
are not available to exchange tone PL signals
for "Digital Private-Line'' signals or viceversa.
It is possible, however to cross code up to four
tone PL signals and up to four ''Digital Private-
Line'' signals in the same station.

2. RETRANSMITTED TONE "PRIVATE-
LINE” SIGNAL OPERATION

2.1 Refer to the detailed functional diagram
starting on the back of this page for the fol-

lowing discussion. Upto four "' Private-Line' tones

canbe detected by the station. Only the time-

out timer, squelch gate, station control,

master decoder, and four-user control modules

are incorporated in this standard application.

2,2 Tone "Private-Line' signal from the re=~
ceiver discriminator is applied to station
control module pin 21, amplied, and then routed
to master decoder module pin 23, In themaster
decoder module, the tone signal is passed through
a bandpass filter, buffer amplifier Q801, ampli-
fier Q802, and level control R827 to the input
side of transmission gate U8B801C. This gate in-
hibits tone signal passage tothe transmitter
for retransmission until the gate is enabled as

follows. The tone signal applied to the trans-
mission gate is also applied to the same module's
output pin 7, and routed to four-user control
module input pin 3. Here, the tone activates an
applicable "Vibrasponder' resonant reed. Any
activated reed causes four-user control module
output pin 24 to go low which is in turn applied
back to the master decoder module at pin 17.
This low is inverted to a high by Q806 and ap-
plied to transmission gzte U801C which then
passes the tone signal waiting at the gate on to
the transmitter for retransmission. A 150 milli-
second drop-out delay network is included in the
master decoder module which holds on the trans-
mitter 150 millisecond after loss of P-T-T
during which time a ''reverse burst' '"Private-
Line' signal is transmitted which immediately
squelches applicable receiver(s).

3. RETRANSMITTED “DIGITAL
PRIVATE-LINE” SIGNAL OPERATION

3.1 Refer to the detziled functional diagram

starting on the back of this page for the
following discussion. Functionally, operation
is very similar to that described for retrans-
mitted tone '"Private-Line' signals. Up to four
binary codes can be detected by the ''Digital
Private-Line' station. Modules used in the
tone '""Private-Line'' station are the same as
used with the tone ""Private-Line'' station except
that a ""Digital Private-Line' four-user control
module is used inplace of the tone '"Private-
Line'" four-user control module.

3.2 A binary PL signal from the receiver
discriminator is applied to master de-
coder module pin 22 and passes through a low
pass filter to data conditioner U802 circuit and
following inverter /level shifter stage Q814, The
data conditioner circuit ''squares'' input data and
the inverter /level shifter stage inverts and
limits data shifts to about 6.0 volts peak-to-
peak. The ''conditioned", ''shifted" code signal
is then applied to a 140 Hz active lowpass filter
via buffer Q815. From Q815, the code signal
is level-set by R830 and applied to transmission
gate U801B which inhibits passage to transmitter
until the gate is enabled. The gate is enabled as

follows. The code signal applied to transmission
gate UB01B 1is also applied to master decoder
module output pin 4, and routed to '""Drigital
Private-Line' four-user control modwule pin 2
where it is detected by an applicable decoder
(U1-U4). An activated decoder causes four-
user control module output pin 13 to go low
which is in turn applied back to the miaster de-
coder module at pin 13, This low is inverted
to a high by Q807 and applied to transmmission
gate UB01B which then passes the codie signal
waiting at the gate to the transmitter for re-
transmission. As with tone '""Private-Line"
signal retransmission, a turn-off delay is pro-
vided during which time a turn-off code is
transmitted which immediately squelches ap-
plicable receivers. The drop-out delay interval
for '"Digital Private-Line' signals is, however,
250 milliseconds,

4. CROSS-CODE OPERATION (OPTIONAL)

4,1 INTRODUCTION

4,1,1 Optional cross-code operation allows

a different '""Private-Line'" tone or
binary code signal to be transmitted than is re-
ceived.

NOTE
Exchanging tone '""Private-Line' signals
for "Digital Private-Line' signalls or
vice versa is not available as an op-
tion. However, it is possible to cross
code up to four tone PL signals and up
to four binary PL signals in the isame
station.

4.1.2 The optional modules required to pro-
vide up to four cross-code capacity
are the diode logic module and a multiple en-
coder module. The diode logic moduile deter-
mines the specific code signal to be generated
by the applicable PL encoder. To increase
""Digital Private-Line' cross-code capacity to
a maximum eight, an additional four~user con-
trol module is required to detect the additional
code signals.

4,1,3 Any four-user control module used

with cross coding must be located in
either position 8 or 9 on the unified control
chassis and jumpers or diodes in the modules
must be removed as explained later.

4,2 TONE "PRIVATE-LINE'" CROSS-CODE
OPERATION

4.2.1 As with retransmitted tone '""Private-

Line'' signals, tones to be cross-
coded are detected by an applicable '"Vibra-
sponder'' resonant reed in the four-user control
module. However, a retransmit low function
does not appear at output pin 24 because an ap-
plicable diode (CR1-CR4) is removed.

NOTE
Any of these diodes not removed re-
sults in a retransmit function applied
to output pin 24 when the applicable
tone is detected. The retransmit
function causes the same tone to be
retransmitted.

4.2.2 To simplify the following discussion,

only tone "A'" is mentioned but the op-
eration, in general, is also applicable to tone
"B", "C', and '"D'", Cross coding requires that
the four-user control module be located in posi-
tion 8 and that diode CR1 be removed from the
module (to disable the retransmit ""A'' function).
When tone "A'' is detected, four-user control
module output pin 19 goes low which is applied
to diode logic module input pin 2. This low causes
a new tone PL signal to be generated which is
routed to the transmitter as follows. With pin 2
of the diode logic module low (and jumper JU1
in), a corresponding low is routed out pin 3 to
multiple tone '"Private-Line'' encoder module
input pin 2. This low causes the encoder to gen-
erate a different PL tone which is routed out of
the module at pin 7 to master decoder module
input pin 14. Here it is level set by R820 and
applied to transmission gate U801A but must
wait for a gate enable function that must come
from the diode logic module., The low at diode
logic module input pin 2 which caused the new
PL tone to be generated also enables the

transmission gate. The low is inverted to a
high at output pin 7 which is applied to master
decoder module input pin 8. This enables trans-
mission gate UB01A passing the new (cross-
coded) PL tone to the transmitter. The origi-
nally detected tone was also applied to trans-
mission gate UB01C but was not applied to the
transmitter because that gate did not become
enabled. The diode logic module also supplies
a 150 millisecond time delay interval to allow
for reverse burst transmission.

4.3 "DIGITAL PRIVATE-LINE" CROSS-
CODE OPERATION

"Digital Private-Line'' binary codes to
be cross-coded are applied to ''Digital Private-
Line' four-user control module input pin 2 and
detected by an applicable decoder circuit as
with retransmit type operation. However, with
cross-code operation, a retransmit low func-
tion does not appear at output pin 13 because of
jumpering differences. For example, a code
"A' at "Digital Private-Line" four-user control
module input pin 2 produces two output lows from
switch inverter Q3. The low retransmit func-
tion is blocked because jumper JUl3 is re-
moved, but the low cross-code "A'' function is
routed out pin 19 to diode logic module input
pin 2. From here, operation is the same as
described for tone '"Private-Line'' cross-code
operation except thata multiple "Digital Private-
Line" encoder module is enabled instead of a
multiple tone '"Private-Line'' encoder module.
Also the diode logic module provides a 210 milli-
second drop out delay interval to allow for turn-
off code transmission. This gate enable func-
tion appears at pin 10 and is routed to master
decoder module pin 10.

FUNCTIONAL
DESCRIPTION

5. SINGLE TONE OPERATION (OPTIONAL)
5.1 INTRODUCTION

Single tone operation provides additional
system security in that a proper received simple
tone signal, in addition to a proper PL tone or
code is required to key the station. A received
single tone signal from the receiver discriminator
is applied to single tone decoder module input pin
3. This causes a switched ground output (low)
from output pin 17 which is applied to and controls
four-user control module outputs.

5.2 SINGLE TONE USED WITH TONE
"PRIVATE-LINE" OPERATION

In the tone '"Private-Line' four-user con-
trol module, this low applied to pin 23 satisfies
one half of AND gate Q3,Q6,Q9, and/or Q12
when applicable jumper(s) JU5, JuU6, JU7, and
JUS are in and jumpers JU1, JU2,JU3, and JU4
are out. When a correct "Private-Line'' tone
signal is received with the single tone signal,
the other half of the applicable gate is satisfied
and the gate is then enabled. This causes the
"Private-Line'' tone signal to be either retrans-
mitted or cross-coded as described previously.

5.3 SINGLE TONE USED WITH "DIGITAL
PRIVATE-LINE'" OPERATION

The single tone low applied to "'Digital
Private-Line' four-user control module input
pin 23 is applied to four switch inverters Q3,Q5,
Q7, and Q9 as determined by applicable jumpers
JU2,JU4, JU6, and JU8 (corresponding jumpers
Jul, JU3, JUS, and/or JU7 must be removed).
When both the single tone signal and code enable
functions are applied to an applicable switch in-
verter, the switch inverter is enabled which
causes the code signal to be either retransmitted
or cross-coded.

68P81026E93-A
2/23/76-NPC
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UNICHASSIS INTERCONNECT TABLE

Community Repeater
Detailed Functional Diagram
Motorola No. PEPS-18199-A
(Sheet 1 of 4)

2/23/76-NPC
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7 TIME_OUT TIMER 2 1 115 22 4 POSITION
2 STATION CONTROL 12 |28 5 - 3 |7 |8 | o 7 T3 [ [ T o - 1 — 1 1. THIS TABLE SHOWS ALL INTERCONNECTIONS MADE BY THE PLATING ON BOTH SIDES OF THE
s SOUELCH GATE 2 22 INTERCONNECT BOARD AND BY WIRE JUMPERS.
| 12 (123 13 =22 6 |3 7 j=18 | 11 |16 2 5 |18 |14 |17 | 19 |24 10 ;
SINGLE TONE DECODER 12 | 9 o s . *9 3 2. ALL PIN NUMBERS IN EACH VERTICAL COLUMN ARE ELECTRICALLY COMMON (INTERCONNECTED
5 MASTER DECODER 12 E L 4 BY CIRCUIT BOARD PLATING).
! 2 22 *16 2 2 [t (7 |11 {13 [17 [*8 8 | 10 W 15 |19 5
6 4-USER MODULE 12 | 1 \ 7 3 | 1 13 |2 18 3. TO TRACE INTERCONNECTIONS FROM ANY STARTING POINT TO ALL OTHER COMMON POINTS
7 4-USER MODULE 1 23 6 PROCEED AS FOLLOWS:
12 WHEN 2 13 11 ("3 [s2q | 18 v
8 4-USER MODULE 12 1 RE—TRANSMITTING 23 ~STARTS HERE ONL N 7
s - USER MODULE 2 |3 | 11 (213 |*24 | 18 | 23 | *19 *20 21 22 "\WHEN CROSS-CODING 8 STEP1.  FIND THE MODULE POSITION OR CONNECTOR IN THE LEFT OR RIGHT HAND COLUMN
o o L | 2 3 1 [*13 |*24 | 18 | 23 *19 *20 *21 *22 ] \ . OF THE TABLE.
l
1ODE LOGIC MODULE 12 1 13 *17 [ L 2 18 » »7 . - » » - * * * * STEP 2. FIND THE DESIRED PIN NUMBER. ALL PINS OF A SPECIFIC CONNECTOR ARE LISTED
1 MULTIPLE TONE “PL” ENCO £ 4 Co T T O B LI RALTE T B 5 L 0 L B L 10
L ENCODER 12 |1 10 N wHEN IN THE LINE THAT EXTENDS TO THE RIGHT.
12 MULTIPLE “DIGITAL PRIVATE-LINE" 18 | 22 |12 |1 0 < 8 18 C e I L L
ENCODER 1 CROSS-CODING /§TARTS HERE 5 2 4 20 21 | 23 | 24 2] 12 STEP3.  NOTE THE FUNCTION OF THE DESIRED PIN. THE FUNCTION IS LISTED AT THE TOP
ONLY WHEN OF THE COLUMN IN WHICH THE PIN NUMBER APPEARS. ALL OTHER PINS LISTED
RE—TRANSMITTING, IN THE SAME FUNCTION COLUMN ARE INTERCONNECTED. FOR EACH ENTRY IN THE
FUNCTION COLUMN, TRACE BACK TO THE LEFT HAND COLUMN TO FIND THE MODULE
INDIVIDUAL PINS (P100-) 16 | 34 2 9 5 - 5 OR CONNECTOR NUMBER. (SEE EXAMPLE.)
STEP4.,  * EQUALS FUNCTION SOURCE.
EXAMPLE:
JUMPERS 78 | a6 | 517 /8 3 YA ; STATION CONTROL MODULE (MODULE POSITION 2) PIN 5 HAS THE FUNCTION LOCAL P—T—T
1 4 5 2 WHICH 1S INTERCONNECTED TO T—O-T (PIN 5), SQUELCH GATE (PIN 13), J3 {PIN §5),
J4 (PIN 16), AND TB3 (PIN 6).
J1 POWER SUPPLY 1 4 3
6
J2 RECEIVER 24 |23/26 25 8 5 *5 | 11 4 13 10 14 6 16 3 7 - 7 2
J3 TEST SET METER 6 5 7
2 1
J‘:METER'NG 21 15 |16 L 15 3 0 [19 [ 7 |17 |12 ] 1 |2 | n
TRANSMITTER 24 28 | 20 13 L} 30 |25 |19 |17 |27 18 | 26 29 T e 78 | W2 145
3 | @
TB1 NO CONNECTIONS
TB2 HIGH CURRENT
TB3 EXTERNAL 8 1 6 16110 14 (18 [12 [2 20 - 1 :
i Juz Jus Jua s TIMING OTHER
(OR JU901 — NOTE 11)| (OR JUS02 — NOTE 11) { (OR JUS03 — NOTE 11} | (OR JUS04 — NOTE 11) | (OR JUS05 — NOTE 11) Jue w7 Jus Jus 10 un 2 Ju13 14 s e OPTIONS NOTES
NOTES: UNIFIED CONTROL IN (FOR IN (FOR IN (FOR IN (FOR IN (FOR
CHASSIS IN STD RESET STD RESET NORMAL NORMAL NOTE 8 NOTE 8 NORMAL
1. POSITIONS 6-9 CAN BE USED FOR RETRANSMITTING “PL" SIGNALS. 6. TONE “PRIVATE—LINE” 4—USER MODULE JUMPER COMBINATIONS JU1-JUS, CIRCUIT BOARD W/O QUIETING) W/0 SQUELCH) OPERATION) OPERATION) OPERATION}
HOWEVER, WHEN CROSS—CODING "PL" SIGNALS, ONLY POSITIONS JU2-JU6, JU3—JU7 AND JU7-JU8 ARE NEVER CONNECTED AT THE
8 AND 9 CAN BE USED, AND THEN, WHEN CROSS—CODING INVOLVES SAME TIME. JU1, JU2, JU3 AND JU4 ARE THE NORMAL CONNECTIONS.  PIME-O V21,2,
“PL" TONES, THE TONE "PRIVATE-LINE” 4—USER MODULE MUST JUS, JU6, JU7 AND JUB ARE CONNECTED WHEN THE REPEATER ~OUT-TIMER 4,8 (MIN.}
BE IN POSITION 8. FURNISHES A GROUND INPUT TO PIN 23 FROM ANOTHER MODULE
(SINGLE TONE DECODER).
2 A MAXIMUM OF EIGHT CODES CAN BE CROSS—CODED USING THE STA CONTROL N N N IN N IN IN
MULTIPLE “DIGITAL PRIVATE—LINE" ENCODER, THE SPECIAL ENCODER 7. CR1, CR2, CR3 AND CR4 IN TONE “PRIVATE—LINE" 4-USER MODULE MODULE
(8 REEDS) OR THE STANDARD MULTIPLE TONE "“PRIVATE—LINE" ARE NORMALLY CONNECTED, WHEN CROSS—CODING 1S DESIRED THE
ENCODER AND THE MULTIPLE "DIGITAL PRIVATE—LINE” ENCODER. CORRESPONDING DIODE 1S REMOVED, 124
WHEN THE SPECIAL MULTIPLE TONE “PRIVATE-LINE” ENCODER 0. GATE IN IN “PL" IN IN IN IN N N N N SEELECTED IN"PLY INpL 8 (SEC.)
IS USED, JUS0T AND JU902 MUST BE REMOVED ~ — THEY ARE IN 8. UNIFIED CONTROL CHASSIS CIRCUIT BOARD JUMPERS JU6 AND JU7 MODULE DELAY
FOR THE STANDARD MODULE. IF MIXED CROSS—CODING IS USED, USED FOR A NOTCH FILTER SPECIAL APPLICATION. WHEN JU6 AND JU7
THE MULTIPLE “DIGITAL PRIVATE—LINE" ENCODER MUST USE ONLY ARE USED, JU4, JUS AND JU8 ARE REMOVED. SINGLETONE A IN (FOR
THE LAST . . -
ST 4 CODE PLUG POSITIONS. DECODER MODULE 5 SEC. TURN LOCK MODE) IN IN IN
3. “DIGITAL PRIVATE~LINE” 4— & 2—USER MODULE JUMPER CONFIG— 9. WHEN CROSS—CODING “PL” TONES, REMOVE R821. WHEN CROSS— OFF DELAY)
i _ . _JUB ARE NEVER CODING BINARY “PL" CODES, REMOVE R825 IN MASTER DECODER
URATIONS JU1-JU2, JU3-JU4,JUS—JU6, AND JU7 oo IN [ONLY FOR IN (ONLY FOR
CONNECTED AT THE SAME TIME. JU1, JU3, JUS AND JU7 ARE THE . MASTER DECODER TOTAL BINARY TOTAL TONE NOTE 8
NORMAL CONNECTIONS. JU2, JU4, JUS AND JUS ARE CONNECTED . MODULE SYSTEM) SYSTEMI
WHEN THE REPEATER FURNISHES A GROUND INPUT TO PIN 23 10. ELODE Logic MOD;[')-E—V‘SHEN ::03&00‘?'“6 ONLY B“;ARY ""—N
DES, USE JU9 AND JU10 — REMOVE JU12. WHEN CROSS—CODING
FROM ANOTHER MODULE (SUCH AS A SINGLE TONE DECODER). ONLY “PL" TONES, USE JUJ AND JU12 — REMOVE JU10. WHEN USING ;g',?,',_{fEL_UNEN
4. JUMPERS JU13, JU14, JUT5 AND JU16 ON "DIGITAL PRIVATE—LINE" MIXED CROSS—CODING, USE JU10 AND JU12 - REMOVE JUS9, Pialimind NOTE 3 NOTE 3 NOTE 3 NOTE 3 NOTE 3 NOTE 3 NOTE 3 NOTE 3 IN IN IN IN NOTE 4 NOTE 4 NOTE 4 NOTE 4
4— 82-USER MODULES ARE CONNECTED WHEN THE RECEIVED CONTROL MODULE
CODE DATA IS TO BE RETRANSMITTED. IF NEW CODE DATA IS 11. MULTIPLE TONE “PRIVATE~LINE" ENCODER IS REFERENCED IN TONE N
GENERATED FOR CROSS-CODE TRANSMISSION, THE CORRESPONDING 900 SERIES. “PRIVATE—LINE"”
JUMPER 1S REMOVED. 4—USER NOTE 6 NOTE 6 NOTE 6 NOTE 6 NOTE 6 NOTE 6 NOTE 6 NOTE 6 NOTE 7
CONTROL MODULE
5. DIODE LOGIC MODULE JUMPER COMBINATIONS JU1—JU2-JU3-JU4, IN (ONLY WITH IN (FOR
AND JU5—JUB—JU7-JU8 CAN BE USED TO CROSS—CODE BINARY z'(;)gi‘é%lc NOTE 5 NOTE§ NOTE § NOTE B NOTE 6 NOTE 5 NOTE 5 NOTE § NOTE 10 NOTE 10 150 MSEC. DROP— NOTE 10 150 MSEC. DROP—
OR TONE “PL”. THE CORRESPONDING JUMPERS ARE REMOVED OUT OPTION) OUT OPTION)
DEPENDING ON THOSE 4—USER MODULES FILLING POSITIONS
8 AND 9. MULTIPLE “DIGITAL
PRIVATE—LINE”
ENCODER MODULE
TONE
“PRIVATE-LINE" NOTE 2 NOTE 2 IN IN
MULTIPLE
ENCODER MODULE
EPS—18197-A
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TLN4635B STATION CONTROL MODULE: CONTROLS
XMTR KEYING & AMPLIFIES XMIT AUDIO AND RECEIVER
DISCRIMINATOR AUDIO (T “PL"” ONLY).
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TLN4662A SQUELCH GATE: PROVIDES TRANSMITTER TURN ON
WHEN NOISE DROPS BELOW THRESHOLD (1025 dB QUIETING}.
CORRECT "PL” CODE 1S ALSO REQUIRED.

& T ow CLIPPER nQUFFER | 4-USER CONTROL
DISC AN PASS &} w kam — DET
I Qs FILT 6752 G753 l ﬁ%s;agokﬁ
' 0754 SOKHZ XTAL BUFFER
l - ! pECobeR = N DECODER QUTPUT A
19 <
x = T D |
BUFFER | |
| BINARY "PL" %o 51{ I
' S— SW. o7 Sw s I i = = BIARY ‘PL 3 a—
| TRIG. T ) I e o g > UZ CKT REM DISABLE = DET. (REXMIT) |
I oN Q758,Q759 I ll I
| TESTY PAZ> s At z2 SWITCH
AgIRESET o CcR754 | CR755 l l Ig; Ut
> i e , w2 | ! I pscggenz &3 DECOPER OUTPUT B |,
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I/'OON | L O NP
I RESET o . | ‘ & sz JU3;
| SW. GND, SINGLE TONE SW GND Juto
7 23 i L =
EXT. GND. BTN | I < = I
l o o 15 > U3 CKT REM DISABLE
aFILT A+ U3 l I |
’GND_ = sQ. INHI
i 48 < RESISTOR
l + l | NETWORK SWITCH |
SECOND TURN-OFF DELAY. | Q7 5 l
NOTE: JU1{ IS INSTALLED FOR 5- N URN- . U3 -0——4
NO TURN-OFF DELAY IF JU{ IS CUT. 4+ pecoper N s ) DECODER OUTPUT C 1,
JU2 IS INSTALLED FOR LOCK MODE. [ J S
TLN1181A SINGLE TONE DECODER: CONVERTS A 300 mS TONE IN | 53 JUs? |
THE 6003300 Hz RANGE TO A SWITCHING FUNCTION. LUt _{ i |
I U4 (KT REM DISABLE = i
POS 5 swirch
INV
MASTER DECODER Qe | |
\ DECODER OUTPUT D
Q80! 9802 Q803 Q804 R7 O 22<
BUFFER AMP LIMITER  DRIVER U8
o 23 LTONE “PL" RETRANSMIT WAUT|  60-200 1z TONE "PL' QUT - 7
BANDPASS FILTER L
I E Q805 =
4 a usoic BUFFER =
! = ke27 TONE OR BINARY "PL” L
l > T0 MODULE
2 Ar TONE PLY TRN6166A "DIGITAL PRIVATE-LINE" 4-USER CONTROL MODULE: CONVERTS
l R ToANaT ONE OF UP TO FOUR BINARY CODES TO A SWITCHING FUNCTION WHICH
TONE "PL” DET (RETRANSMIT) Q806 GATE IS USED TO CONTROL “PL"” CODE RETRANSMISSION OR, OPTIONAL, IS USED
> 17 TO CAUSE A DIFFERENT “PL’" CODE TO BE TRANSMITTED (CROSS CODED).
50 MSEC
l QB8O8 QB8O Q810 Juz DROP ouT
1o L QUIETING INDICATOR o o "PL" INDICATE o (POS 6 CONT.) OR
I or W3{ 250 Msec
" Q DROP OUT
BINARY "PL’ DET (RETRANSMIT) "
3 BNARY 7500 0 UL aKT e DisBLE DIGITAL PRIVATE-LINE"
RETRANSMIT l -
a5 are 2-USER CONTROL
140 HZ N | RESISTOR SwiTcH
actve Lo, NETWORK v
uBoO! SoKHz XTAL BUFFER lQJ JUI3
B 4
| ot o [~Ne2 \ DECODER OUTPUT A
- DECODER CRY 19 o
PRECISION | Usoz Q814 R L~ / o)
" N LEVI 1
BINARY "PL CURRENT SOURCE EVEL SHIFT . | BUFFeR [ | — & o2 ’
RETRANSMIT INPUT e ConBTAONER lf> BINARY "FL” OUT 4 BINARY "PL" ® 09 St j{ j |
(R1 DISC) ! .
22 LOW PASS = = BidaRY "PL
FiLTER i) l i' DETA[E’EXWLT)
| a2 uBo1A EMITTER BIAS " U2 CKT REM DISABLE !
(o] .
(4 >CROSS CODE TONE "PL" INPUT A TONE "PL" CROSS CODE GATE , oL DET
M- 2! BASE BIAS '
s | TonE "pL* GATE KEY > 8 12z A+ SWITCH
UsoID = l INV
824 .
- | CROSS CODE BINARY "PL" INFUT 4 BINARY 'PL' CROSS CODE GATE {%3_ ’ " a5 Juia ||
e DECODER OUTPUT B
o | Binary "pL" caTE KEY Rez3 | < L—{ DECODER L~ CR3 o1 20 <
- L — iom Ju4
- ! s2 JU3!
U100 f
TRN6165A MASTER DECODER MODULE: ROUTES RECEIVED | i = B
"PL" CODE SIGNAL TO TRANSMITTER FOR RETRANSMISSION
OR, OPTIONAL, ROUTES APPLICABLE CROSS CODED "PL" l
SIGNAL TO TRANSMITTER FOR UNIQUE "PL" TRANSMISSION.

TRN6326A "DIGITAL PRIVATE-LINE " 2-USER CONTROL MODULE: CONVERTS
ONE OF TWO BINARY CODES TO A SWITCHING FUNCTION WHICH IS USED TO
CONTROL “PL” CODE RETRANSMISSION, OR OPTIONAL, IS USED TO CAUSE A
DIFFERENT “PL” CODE TO BE TRANSMITTED (CROSS CODED).

Sw.
~— Reeo &} @
) & % s AND DECODER QUTPUT A
S o= ? Q '
| 03
JUt ’
p— REED —T—-’——M DET>- |
) % ' AND DECODER QUTPUT B
TONE ORI 52 b0V "pL" TONE |
- “PLIN 19Uz Q6 DETECT |
3 g (zzme
| 613 =
= CRI, |
CRZ,CR3,CR4
| ¢ REED ——I—-’—M oET TCR3, |
| ) 5 % o AND DECODER OUTPUT C
s3 o= o—q ho |
] U3 |
I ] ReEp B} OEL pecoper outeut |
| 1o C m AND
PO =
| S ? q Q12
Jusg
23|$INGLE TONE SW GND B

"18|

2 FILT. A+ »

Jono .
TLN1685A TONE "PRIVATE-LINE" 4-USER CONTROL MODULE . CONVERTS ONE
OF UP TO FOUR "PL" TONES TO A SWITCHING FUNCTION WHICH 1S USED TO
CONTROL “PL"” RETRANSMISSION OR, OPTIONAL, IS USED TO CAUSE A
DIFFERENT "PL” TONE TO BE TRANSMITTED (CROSS CODED).

NOTE:

MODULES USED IN POS'S 7,8, AND 9 POS 8
ARE THE SAME AS SHOWN IN POS 6. (NOTE 1)
EXCEPT POS 9 OUTPUTS FOR PINS

19 THRU 22 BECOME DECODER
OUTPUT E,F,G,AND H.

POS 9

(NOTE 1)

EEPS - 18187-A
(SHEET 10F 2)

9

204

44

209

224

TO SHEET 2 OF 2

SEE TABLE ON OPPOSITE
PAGE FOR MODULE
INTERCONNECTIONS

FUNCTIONAL DESCRIPTION

Community Repeater
Detailed Functional Diagram
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sl z|{F 0|3 o | o | & -l > > |: S | 3 2w |3 | : s | a| @ R =l T |0 | < | W [QE|WE] S a1l9 | ¢ |g 9] 1<} s |2 £ =z | 2 o w | 2 IFS|IFSIES|IRE|FE|FE|FE|IES] 8| 8| &
X1 2]9is+ -3 ) : 7| 2z R g | elzlzlolzl @151 28 212 ;1 E el g B 2 | : slzEl : 1o |8 |9 8 ] a |3 = g | a 2| E1E z | S |28 |32 2R |xL2|E8|EEIS5RI5E w
pr— — |52 &2 e |A|F 4|8 | F 8B |8 S |5 |g |f 812z b |Fiz|d |8 |56 % 5|58 5 (8 ¢ |B\Bel7 |z(E |5 8|8 |g|glg18)5 /58 3/d)ls|s!18|8 s =13 &8 |8/|2|(2525/25/25/35(25135/135/¢/¢83 HOW TO READ THIS TABLE
clpz) ¢ o ) oo 3 ]
3 TIME_OUT TIMER 2] 115 22 4 POSITION
2 STATION CONTROL 12 1124 5 P 3 |+ |+ | s W 15 |5 | e T po. 1 j ) 3 1. THIS TABLE SHOWS ALL INTERCONNECTIONS MADE BY THE PLATING ON BOTH SIDES OF THE
3 SQUELCH GATE INTERCONNECT BOARD AND BY WIRE JUMPERS.
12 |y23] 13 *22 6 |3 7 {8 | 11 |6 2 5 | *8 14 {17 |19 [+ 10 ;
SINGLE TONE DECODER 12 |9 16 *18 9 |3 |-z s 3 2. ALL PIN NUMBERS IN EACH VERTICAL COLUMN ARE ELECTRICALLY COMMON (INTERCONNECTED
5 MASTER DE 4 BY CIRCUIT BOARD PLATING).
s CODER 12 |1 24 22 *16 23 2 | *4 | *7 {*1 |13 [ 17 |*18
6 4—USER MODULE 2z | 1 8 |0 M e 5
L} 2 3 | 11 [*13 [*24 | 18 | 23 3. TO TRACE INTERCONNECTIONS FROM ANY STARTING POINT TO ALL OTHER COMMON POINTS
7 4—USER MODULE 2 |1 WHEN ) s 111 13 Jrae [ 18 6 PROCEED AS FOLLOWS:
P 4 USER MODULE T RE_TRANSMITTING 23 /"STARTS HERE ONLY ™\ 7
9 4-USER MODULE 12 | 1 2 3 [ W13 124 |18 23 |19 20 21 22 "\WHEN CROSS-CODING 8 STEP1.  FIND THE MODULE POSITION OR CONNECTOR IN THE LEFT OR RIGHT HAND COLUMN
10 DIODE LOGIC MODULE | 2 13 | M |"3 e 18 |23 19 20 21 22 ] \ 9 OF THE TABLE.
2 |1 13 7 I Y 2 | 18| 4 | 20| 22 | 21 | 23 | 23 | "6 W 10| w3 8 | %5 |1 1o 515 511 | % STEP2.  FIND THE DESIRED PIN NUMBER. ALL PINS OF A SPECIFIC CONNECTOR ARE LISTED
1 MULTIPLE TONE “PL" ENCODER 12 11 10 b% I
T WHEN 5 - IN THE LINE THAT EXTENDS TO THE RIGHT.
12 MULTIPLE “DIGITAL PRIVATE-LINE" 8 | 2 i 2 18 | 4 20| 22 | 21 | 23| 24 |7 1
ENCODER 12 |1 10 \\_CROss—cODING_/ ~/STARTS HERE
5 2 4 20 21 | 23 | 24 7 " STEP3.  NOTE THE FUNCTION OF THE DESIRED PIN, THE FUNCTION 1S LISTED AT THE TOP
ONLY WHEN OF THE COLUMN IN WHICH THE PIN NUMBER APPEARS. ALL OTHER PINS LISTED
RE-TRANSMITTING IN THE SAME FUNCTION COLUMN ARE INTERCONNECTED, FOR EACH ENTRY IN THE
— FUNCTION COLUMN, TRACE BACK TO THE LEFT HAND COLUMN TO FIND THE MODULE
INDIVIDUAL PINS {P100—) 16 | 34 2 9 5 3 2 OR CONNECTOR NUMBER. (SEE EXAMPLE.)
STEP4.  * EQUALS FUNCTION SOURCE.
EXAMPLE:
JUMP
ERS 7/8 | a/6 | 57 /8 3 27 7 " - STATION CONTROL MODULE (MODULE POSITION 2) PIN 5 HAS THE FUNCTION LOCAL P—T—T
5 2 WHICH IS INTERCONNECTED TO T—O-T (PIN 5), SQUELCH GATE (PIN 13), J3 (PIN 5),
44 (PIN 16), AND TB3 (PIN 6).
J1 POWER SUPPLY 1 4 3 5
6
42 RECEIVER 24 123/26 2% 8 | 5 *15 | 11 4 13 10 | 14 6 16 7 1 18 | 1 2
43 TEST SET METER 6 | 5 7 i
2 1
:r::z:nmfrsn 24 i:: 250 = 13 14 30 |25 [ 19 :: = > AL NN AR SLLAS BB ANCE B L
27 18 | 26 9 TZ |45
2 I 15 | 16 78 | 4 &
TB1NO CONNECTIONS
TB2 HIGH CURRENT
JIB3 EXTERNAL 8 11 |6 16 |10 |14 |18 |12 | 2 2 3 12
w1 2 Jus Jua Jus TIMING OTHER
(OR JUS01 — NOTE 11) | (OR JU902 — NOTE 11) | (OR JU903 — NOTE 11) | (OR JU904 — NO1E 11) | (OR JU905 — NOTE 11) Jue a7 Jus Jug Ju10 Jun w12 13 Jure Ju1s 16 OPTIONS NOTES
NOTES: UNIFIED CONTROL IN (FOR IN (FOR IN (FOR IN (FOR IN (FOR
CHASSIS IN STD RESET STD RESET NORMAL NORMAL NOTE 8 NOTE 8 NORMAL
1. POSITIONS 6-9 CAN BE USED FOR RETRANSMITTING “PL" SIGNALS. 6. TONE “PRIVATE—LINE” 4—USER MODULE JUMPER COMBINATIONS JU1-JUS, CIRCUIT BOARD W/O QUIETING) W/0 SQUELCH) OPERATION) OPERATION) OPERATION)
HOWEVER, WHEN CROSS—CODING “PL" SIGNALS, ONLY POSITIONS JU2-JUS6, JU3—JU7 AND JU7-JU8 ARE NEVER CONNECTED AT THE
g A[\’lD 9 CAN BE USED, {\'ND THEN, WHEN CROSS—CODING INVOLVES SAME TIME. JU1, JU2, JU3 AND JU4 ARE THE NORMAL CONNECTIONS. TIME_OUT-TIMER 12,1.2,
PL” TONES, THE TONE "“PRIVATE--LINE" 4—USER MODULE MUST JU5, JUS, JU7 AND JUB ARE CONNECTED WHEN THE REPEATER - 4,8 (MIN.)
BE IN POSITION 8. FURNISHES A GROUND INPUT TO PIN 23 FROM ANOTHER MODULE
(SINGLE TONE DECODER).
2. A MAXIMUM OF EIGHT CODES CAN BE CROSS—CODED USING THE STA CONTROL IN N IN IN N N N
MULTIPLE “DIGITAL PRIVATE—LINE"” ENCODER, THE SPECIAL ENCODER 7. CR1, CR2, CR3 AND CR4 IN TONE “PRIVATE—LINE" 4—USER MODULE MODULE
(8 REEDS) OR THE STANDARD MULTIPLE TONE “PRIVATE—LINE" ARE NORMALLY CONNECTED, WHEN CROSS—CODING IS DESIRED THE
ENCODER AND THE MULTIPLE “DIGITAL PRIVATE—LINE" ENCODER. CORRESPONDING DIODE IS REMOVED.
WHEN THE SPECIAL MULTIPLE TONE “PRIVATE-LINE” ENCODER 50, GATE IN IN “PL” IN N N N N N N N SELECTED IN “PLY IN “pL 12,4,
1S USED, JU901 AND JU902 MUST BE REMOVED — — THEY ARE IN 8. UNIFIED CONTROL CHASSIS CIRCUIT BOARD JUMPERS JU6 AND JU7 MODULE DELAY 8 (SEC.)
FOR THE STANDARD MODULE. IF MIXED CROSS—CODING IS USED, USED FOR A NOTCH FILTER SPECIAL APPLICATION. WHEN JU6 AND JU7
THE MULTIPLE “DIGITAL PRIVATE-LINE ENCODER MUST USE ONLY ARE USED, JU4, JUS AND JU8 ARE REMOVED. SINGLETONE IN (FOR IN (FOR
THE LAST 4 CODE PLUG POSITIONS. 5 SEC. TURN—
. DECODER MODULE OFF DELAY) LOCK MODE) W ™ ™
3. "DIGITAL PRIVATE—LINE” 4— & 2—USER MODULE JUMPER CONFIG— 9. WHEN CROSS—CODING "“PL" TONES, REMOVE R821. WHEN CROSS—
URATIONS JU1-JU2, JU3—-JU4,JUS—JUB, AND JU7-JU8B ARE NEVER CODING BINARY "PL” CODES, REMOVE R825 IN MASTER DECODER IN (ONLY FOR N ONLY FOR
CONNECTED AT THE SAME TIME. JU1, JU3, JUS AND JU7 ARE THE MODULE. MASTER DECODER TOTAL BINARY 'TO;AL TONE
NORMAL CONNECTIONS. JU2, JU4, JUE AND JUS ARE CONNECTED MODULE NOTE 9
WHEN THE REPEATER FURNISHES A GROUND INPUT TO PIN 23 10. DIODE LOGIC MODULE—WHEN CROSS—CODING ONLY BINARY "PL" SYSTEM) SYSTEM)
FROM ANOTHER MODULE (SUCH AS A SINGLE TONE DECODER). CODES, USE JU9 AND JU10 — REMOVE JU12. WHEN CROSS--CODING “DIGITAL
ONLY “PL"” TONES, USE JU9 AND JU12 — REMOVE JU10. WHEN USING
. PRIVATE—LINE"
4. JUMPERS JU13, JU14, JU15 AND JU16 ON “DIGITAL PRIVATE—LINE" MIXED GROSS—CODING, USE JU10 AND JU12 - REMOVE JUS. Pivaliom NOTE 3 NOTE3 NOTE 3 NOTE 3 NOTE3 NOTE 3 NOTE 3 NOTE 3 IN IN W N NOTE 4 NOTE 4 NOTE4 NOTE 4
4— &2-USER MODULES ARE CONNECTED WHEN THE RECEIVED CONTROL MODULE
CODE DATA IS TO BE RETRANSMITTED. IF NEW CODE DATA IS 11. MULTIPLE TONE “PRIVATE—LINE’* ENCODER 1S REFERENCED IN .TONE -
GENERATED FOR CROSS—CODE TRANSMISSION, THE CORRESPONDING 900 SERIES. “PRIVATE—LINE"
JUMPER IS REMOVED. 4-USER NOTE 6 NOTE 6 NOTE 6 NOTE 6 NOTE 6 NOTE 6 NOTE 6 NOTE 6 NOTE 7
CONTROL MODULE
- 5. DIODE LOGIC MODULE JUMPER COMBINATIONS JU1-JU2-JU3-JU4
Commu . IN (ONLY WITH IN (FOR
e Ctlu Ft‘y Repeater (A):DT ;:iJ:wauTﬁJléz g:z sgé ::IENDG TJ?J nﬁ:é)::;cn()eos Eﬂﬁcg a'(‘)’g&'éo‘i'c NOTE 5 NOTE S NOTE 5 NOTE 5 NOTE 5 NOTE 5 NOTE & NOTES NOTE 10 NOTE 10 150 MSEC. DROP— NOTE 10 150 MSEC. DROP—
etaile uncH 5 . OUT OPTIO
tional Diagram DEPENDING ON THOSE 4-USER MODULES FILLING POSITIONS N ouT oPTION)
Motorola No, PEPS-18199-A 8AND 9. MULTIPLE "DIGITAL
(Sheet 3 of 4) ‘ 2:28?;52—;3‘;&5
2/23/76-NPC TONE
“PRIVATE~LINE" NOTE 2 NOTE 2 N iN
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FROM
SHEET{ OF 2

POS 11

(CROSS CODE OPTION~

SEE NOTE 2) POWER METER/ HIGH CURRENT
m = SUPPLY INTERCOM POWER
“PL" 0SC NO.4 MULTIPLE TONE "PRIVATE-LINE" &NCODER L pad e
Teeen IN-PHASE ST *ONE TONE
"VIBRASENDER"” PL A AN N
MULTL "pLY A" PLTONE OS¢ RESCNANT REED  TONE 0SC T e o - JUSO;MPL Jus0g CROSS CODE ’ T [AUDIOHI 1 | HIGH CURRENT A+
- N CHED OUTPUT N . ) - SarE A T TONETRLL L 2 3 |LOCAL SPKR/LOCAL REPEAT AUDIO 2 |HIGH CURRENT A-
2 | = E£101 L. Koo fona ouTPUT
Q101 5104 N uscz 1905 3 +9.6V 5 GND 3 PWR CONTROL/ADL OUTPUT
FAST START -° 4 GNP ’
L "PL_DEFEAT 7 o
TURN - OFF REV_PHASE 5 | AUDIO A- 8
'\0403 TONE AMPL
V - REV BURST 6 | AUDIO A4 9 [RVINPUT/LO OUT EXTERNAL
% Q901 GATE EQUIPMENT
— 10 |12WATT PA METER— 83
"PL" 0SC NO.2 y0uoct
MULTI "PL" fB" l — _i_ KEYED A+ 5 " 1 |GND
4 >—LATCHED OUTPUT 1 SIMILAR TO'PL 0SC NO.1 ]:_' | P RCVR 12 {AUDIO LO
POS 10 2 2 |R1Discout
“PL’ 0SC NO.3 — 14 |XCTR LO
MuLT| "pL" “C" 3
(CROSS CODE OPTION) 22 3_LATCHED OUTRUT 1[ SIMILAR T0 “PL* 0SC NOA l:—< + lavoio o 15 lonnorcneo wic v
4
DIODE LOGIC MODULE UL TBLY D Pl 0SC NO.4 2 |AUDIO HI 16 |LocALPTT
MULTI "PL" "E" LATCHED OUTPUT 1 " s
[ 1° 23 3 LATCHED OUTPUT SIMILAR TO “PL' 0SC NO-1 e 3 |aupioar .
0 MULTI "PL" "F" LATCHED OUTPUT s lauoioa- 6 |LocALPTT
9 LoFe ATE o— iy Iu’ MO VPO R T T T "PLPOSC NOS T T T e | e e e e e s e e e e e e e — s 7
ecT b— G MULTT ML T . -
——d sELecTe MULTI "PL" *G" LATCHED OUTPUT | o MLt L e r L OPTIONAL FOR 8 ENCODER MODLE 5 |KEVED A+ 19 |12 waTT PA METERS
—q o“‘j P | 18 SIMILAR TO "PL" OSC NO.1 8 | A+
CR31 - CRA& MULT! "PL" "H" LATCHED OUTPUT 5 L [ LOCAL SPEAKER/LOCAL REPEAT AUDIO 20 |INTERCOMPTT
MULTI CODE "E" Q-8 " 9
8 %05 mucry ég"b"uurru I "PL"0SC NO. 6 ) N
T PUT t—
. I MULTI cooe&"_r"_c g;%g’gsg_ 20 1 SIMILAR TO "PL" OSC NO.1 F SPECIAL s |keveoa- 10 |DELAYED KEYED A+
| m Jue — BINARY "PL" CODE KEY © — ORDER 22 "
21 4 MuLTt cove” ;_57_0 :____/ {.AAL')r'lETﬁ-‘lg"gLo"uﬂT%WUT ] PL" OSC NO.7 ONL) R
3 Ju
" | muLr cong™ e - | 21 1 SIMILAR TO"PL"OSC NO.4 I:"' 10 | PLIND./SW A+ | 12 |LINEPTT
s — 0~ —-0— f -
z U8 )czco, N\ P INDICATE . T 13
CRI3 MULTI "PL." g "PL" OSC NO. 8 " PL DISABLE ¢
L~ I LatcHED QuTPUT | - 5 1 |RPTRPTT
T e JUt3 oELAvED KEYED A+ “ > 24 l SIMILAR TO "PL" OSC NO. { }: 12
'Y 1 HIGH CURRENT A+ 15
L 150 MBEC
e ) RIZ, [—S.;—Pﬁ;o_:l. KEYED A+ I 13 |R1SQ. CONT/R1SQ. IND
MULTI CODE "A" R 6 < TLNS5744A MULTIPLE TONE "PRIVATE-LINE" ENCODER MODULE : GENERATES UP 2 16 | XMITLO
o - [ 14 |R1AUDIO INPUT
I JUt 150 MSEC TO FOUR "PL" TONES (ONE AT A TIME ) IN RESPONSE TO INPUT FROM DIODE 3 .
a WMULTI CODE 'B” o1 iz Pty . LOGIC MODULE. 15 |R1DISCR. OUT
| muLn cove 2 NV S5 TONE "PL GATE KEY < 7 4 | HIGH CURRENT A— 18 |UNNOTCHED MIC HI
vz ) e 16 |TONE OR BINARY "PL" TO MODULATOR
JU3
. lmumcoosgp_" 7 ® '
Jud MULT! "PL" "A" LATCHED OUTPUT 3 POS 12 s 6 20 | TONE OR BINARY "PL" TO MODULATOR
= 1
d o MULT! "PL" 8" LATCHED OUTPUT | , (CROSS CODE OPTION- 7 |POWER CONTROL/RDL OUTPUT
B — 10F 4 o——J l SEE NOTE 2) .
b  SELECT GATE Dy MULT! "PL" "C" LATCHED OUTPUT 14 4 2% 8
I " "
CR15 -CR30 MULTI "PL" "D" LATCHED OUTPUT | " MULTIPLE "DIGITAL PRIVATE-LINE" ENCODER ” 9
Q3- Q10 o
2 l A+ | CODE PLUG NO.8 ] 2
Wy gy 1
, . 24 MULT! "PL" "H" LATCHED OUTPUT T ][ i } } ! } [ } { % T 23 |anD
L = o2 | mycrs "eL ' LaTcHED ouTPut | CODE PLUG NO.7 J 2 |ar 2
o [ mucrpLre? Latenen oureut [ H-H % |+06v 3 o|resy
TRNB327A DIODE LOGIC MODULE: PROVIDES ENABLE FUNCTION -
| P CODE PLUG NO.6& 14 | ANT SW/LD DISABLE
(LATCHED OUTPUT) TO CROSS CODE ENCODER. ALSO PROVIDES o 4g > MULTI 'PL" "E” LATCHED OUTPUT i % | GND
APPLICABLE BINARY OR TONE "PL" GATE KEY FUNCTION TO | o I 15 |12 WATT PA METER -
MASTER DECODER MODULE IN RESPONSE TO INPUT FROM 4~ 23 > MULT!TPLY D" LATCHED QUTPUT NN N 2
OR 2-USER MODULE. | - [ CODE PLUG NO. 5 | - 16 |12 WATT PA METER +
MULT! "PLY “C" LATCHED OUTPUT
e HHH }{{ [ { — 17 | XCTR LO
" | MuLri "L "8 LaTcHED ouTPUT L1 - »
| { CODE PLUG NO. 4 l o 18 |XMIT OSC GNO/CHAN E/GND
TLPLY A" UTPUT
> 2 SMULTL PL’ A" LATCHED OUTPY H-HFFH 19 |F10SCGND/PL ENABLE
2
[ CODE PLUG NO, 3 ] 20 |onD o
[N O I A ] —
1 =
Y701 00 N I O Y O O | TEST SET 21 o
50 MHZ XTAL [ CODE PLUG NO. 2 J 3 - =
BUFFER I I A O O A | | Q
I 0 0 1 lauoio i 23 &
o o >DATA IN(FROM DECODER) L CODE PLUG NOA ] w
24 XCTR INPUT/MIC HI/REPEAT AUDIO
| vpinpicate D100 A | 2 |aubio Lo / a
—> 14 | Y 0 I O I | R 2% |Kevep At -
o | cove pisasie L RESISTOR NETWORK ]z7oq j o looon SEE TABLE ON OPPOSITE <Zi
: . .
| evep a+ [ITTTTTTT] SYRSHES  |CROSS CODE BARY P uTRUT, PAGE FOR MODULE o
REPEATER BINARY FILTER 5 | LOCALPTT 27 |DELAYED KEYED A+ -
et el u701 T INTERCONNECTIONS 5
— o~ A+
3 ENCODER 6 |GND 28 =
> 12 A+ I 7 |UNNOTCHED MIC Hi 29 | TONE OR BINARY "PL" TO MODULATOR 2
| 1 150 MSEC DELAYED KEYED A+ . .
- CONT. DROP OUT -6 — 30 |KEYED A
] YAY
> 4 I 0
T Community Repeater
TRN6413A MULTIPLE "DIGITAL PRIVATE-LINE " ENCODER: GENERATES UP TO EEPS-18187-A Detailed Functional Diagram
EIGHT BINARY "PL" CODES (ONE AT A TIME ) IN RESPONSE TO INPUT FROM (SHEET 2 OF 2) Motorola No. PEPS-18199-A
DIODE LOGIC MODULE.
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UNIFIED CONTROL CHASSIS

MODELTCNI1121A

1. DESCRIPTION

1.1 The unified control chassis permits the
station to operate as an automatic unat-
tended community repeater and performs the fol-
lowing functions:
--Detects the presence of an rf input signal.

--Detects the presence of proper PL codes
(up to 4 different codes),

--Keys the transmitter when an input of a
predetermined quieting level (or greater)

and a proper PL code is present.

--Applies received audio to the transmitter
at the proper level for retransmission.

--Retransmits the PL code.

--Limits the maximum time the repeater
can be operated continuously by one user.

1.2 The control unit features all solid-state

circuitry and modular construction. The
basic assembly consists of a control unit chassis
and five plug-in modules. A basic community re-
peater includes one 4-user control module, which
Permits the use ofupto four PL tones or binary
codes. If morecapacityis required, more 4-user
controlmodules may be added by merely plugging
them into the control chassis. A total of four of
these modules can be used, for a maximum sta-
tion capability of 16, A space is also provided
for adding an optional single tone decoder module.
If this accessory is used, a specific audio tone
frequency is required at the beginning of each ini-
tial incoming message, in addition to the PL
code to operate the repeater.

‘ @ MOTOROLA INC.

Communications Division

2/23/76-NPC -1~

2. MAINTENANCE

2.1 REMOVAL AND REPLACEMENT OF
MODULES

2.1.1 Modules may be removed by simply pull-

ing outward on the module, and may be

replaced by pushing the module into its position in

the panel. The module is labelled and the mounting

positions are marked on the chassis.

CAUTION

1. Never attempt to plug a module into
the pins on the back of the Control Unit.

2, Always be sure of the correct module
position before plugging in a module.

3. Turn off power to the station before
removing or inserting modules to
prevent transistor damage from
transients.

2.1.2 The Motorola Model TILN8799A Service
Board Kit is available for extending the
module to provide access to the circuitry while
providing all power and signal connections.

2.1, 3 Technicians who service many of these
stations may wish to carry spare mod-
ules and replace malfunctioning modules for imme-
diate restoration of operation. The module may
then be repaired at the shop and used as the next
replacement spare.

NOTE
All jumper connections must be
identical on modules that are re-
moved and modules that are in-
serted before swapping can be
successfully used as a trouble-
shooting technique.

SenRvice pullications

1301 E. Algonquin Road. Schaumburg, IL 60172
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2.2 ADJUSTMENTS

All adjustment procedures are provided
in the INSTALLATION AND OPERATION section
of this manual.

2.3 TROUBLESHOOTING

The first step that should be performed
when looking for trouble in the unified control
chassis is to check all modes of opera-
tion. This helps localize the source of trouble
because some of the circuitry is common to all
types of operation; while some of it is used only
for one type of operation. The next step should
be to connect a portable test set to the various
transmitter and receiver metering receptacles
and check the meter readings. A list of typical

readings for a normally operating unit is given
in manual 68P81025E50. The meter readings
will isolate the trouble to a few stages. Vol-
tage or signal measurements may then be taken
in these suspected stages to isolate the defect
to a specific component. Typical dc voltages
are shown on the schematic diagrams.

NOTE

Some of the circuits may operate
properly although the test set or
voltage readings may vary consid-
erably from the typical values given.
Proper operation of the logic cir-
cuits can usually be presumed if
there is a distinct difference in

the reading between the active and
inactive states.
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SQUELCH GATE MODULE

MODEL TLN4662A

NOISE DETECTOR SECTION

> b FUNCTION

1. UNLESSOTHERWISE STATED: I

RESISTOR VALUES ARE IN OHMS (K = 1000 [ LIMITS HIGH NOISE QUIESCENT CONDITION: ) 750 1 . Measures received noise levels and contro Is
CAPACITOR VALUES ARE IN MICROFARADS AMPLITUDE DURING HIGH NOISE Q3 CUTOFF, 04 CONDUCTING _’: :‘— NO INPUT (HIGH NOISE) — Q6 TURNS ON t (bt kevi
2 RELAY KIT IS AN OPTIONAL ACCESSORY ITEM. REFER TO RELAY APPLICATION CHART FOR INPUT, Q2 1S O (1-TRIGGER IN PRODUCES 175 uS PULSE OUT) ' RCV'D INPUT (LOW NOISE) ~ Q6 TURNS OFF ransmitter keying.
CR15, JUS AND JUS USAGE WITH RELAY. < } SATURATED HIGH NOISE (NO INPUT) = INCREASED FREQ. ‘O’
3 USE OF THIS RESISTOR AND CAPACITOR IS DETERMINED AT FACTORY. » SQUELCH LIMITER AMPLIFIER 7 SWITCH %F;;‘gggzgprsn NETWORK PULSE GENERATOR l el Téﬁégégug‘.';”'ésg
4. REFER TO JUMPER TABLE ! TRIGGERS (75US MONOSTABLE) ¢ mevn INTEGRATOR NETWORK OR GATE LOW QUTPUT
¢ § suspen TasLe l | LOW NOISE { CONVERTS 75 US PULSES INTO INITIATES TIME-OUT
300 SIGNAL PRESENT = o T TMER
T ors i Tons O DECREASED FREG, DC VOLTAGE PROPORTIONAL TO
APPLICATION JU1 Ju2 JU3 Jud JUS JUE Ju7 JU8 e | suio | U START 6.6V USQ o.2vusa 13.5v use :‘ ‘5‘1 ggi 2'79k INVERTER ACVR QUIETING ov uso v Fse
200 ——re ) 4.3v £SO cs . L c7 g ( } 13.0v FSQ
LINE CONTROL BASE our |our | our | our | our | N N w | our | our | our| seectep |n o |out NO INCOMING RCVR RY 4 R1 ) b R4 7.6V FSQ . Y > »_ .3V FSe Al Ri7 13.5v USQ Q Zov rse 22 T-0-T RESET
DELAY SIGNAL = HIGH NOISE DISCR 10 > o o P AT 6.3V F50
_________ INPUT 0.22 3.3k ot 150k o7v usa 470pF 3000pF v oo R20. 13.5v UsQ o.7v use
REPEATER (RT) STATION our |our | v n N N N N | v in N SELECTED | IN w - PRESENCE OF RCVD . NOTE 3 ; 0.1V US@Q CR4 : 10k 7.3v £so ov Fse
WITHOUT WIRE LINE “pp DELAY “CsT | PL g SIGNAL = LOW NOISE ADJUST INPUT 2 2? RS ) 3 Qi 2 Q3 0.3v FSQ Q4
CONTROL ® . RES"’Ot_D LEVEL 25k Al o 'M9642 M9642 M9642 1
REPEATER (RT} STATION out our N N NOTE| NOTE] IN IN N N out N SELECTED IN B {N . ot TOPERMIT XMTR ! - o.7v Usa | 0.av FSa
WITH WIRE LINE CONTROL “PL” 3 5 DELAY cs” | PL 2 );I)EY?;V‘I";H&T:OX S§E&H 0.9V FSQ |
BASE /RA) STATION n outT | IN N N N N * * out | ouT | oUT | SELECTED | IN |IN - DTG Ev 3 ca Rat Ri2 Ri3: RIS shCR3 [ | R24 R28
“pL” DELAY cs” | PL e N (NOW - 2048) ADJUST 27k S 500F 2.2k 6.8k 33k, 22k 22k | 22k ; ; 470
7 5 - P
REPEATER (RA} STATION out | our | N {{\;L m N our | x| OUT | OUT | OUT | SELECTED Hés {f:L . § L L 4 L + L £ L < 4 : L 4 A -+ 4 Ras AQSTA HONS AND OUTS A
A PRESENT DURING P~T—T A+ 1 A+ FOR CARRIER SQUELCH
COMMUNITY REPEATER our |out | N N %3 N N " NN N n SELECTEC | oUT | IN S £ 150 mS AFTER | ! CRS STATIONS
(RT) STATION beeaY UNKEYING ON WHEN XMTR IS KEYED . ">
I
. s Labor DELAYED O CR6 CR8 R34 JUd PUT ENAB:
5. VOLTAGE READINGS SHOWN ARE ¥ RELAY APPLICATION CHART of 02 04064 .2 .4 1.0 KEYED 7 > =’ »5 ’ —————————— —=——erea T~ E ;?:"(;;’;C‘;Z;NELLEELSEMEW
FOR TWO CONDITIONS: DIODE . A+ 8.2k T
TLN4151A WHEN INSERTED N EXCITER
Usa = UNSQUELCHED RELAY KIT CRI5 Jus | Jug CURRENT (AMPERES) FI CHANNEL 2 PROVIDES PRIORITY TO TRANSMISSIONS Y
FSQ =  FULLY SQUELCHED LOAD MUST BE . ELEMENT SWITCH ,y 450 NOTE 4 ORIGINATING FROM CONTROL STATION e ‘O’ 3]
6. JUMPERS JUS & JUE ARE USED IN NOT USED our | IN'SHADED AREA  TLNAISY S R L TING : cR? Jus R32 o7vuse 6V FSe B (BASE RA STATION OPERATION) I B 3 OSCILLATOR
DC-CONTROLLED “PL” REPEATER USED m ouT| ouT KEYED A+ 6 3 -‘——‘I Sorea Iy ov Fsa 17 = NOTE 4 GROUND
STATIONS WHEN SUCH STATIONS - a8 QUIETING
CONTAIN AN UNSUFFIXED DC PRESENT DURING MS567 — — — = 9 |NDIGATOR
TRANSFER MODULE T R33 Q11 SWITCHESTO 4 [8] secs ACTIVATES WITH RCV'D SIGNAL. 013-Q15 ON DURING RCV'D SIGNAL AND E-TONE
7. CAPACITOR C18 IS .01 uF IN STANDARD APPLICATIONS. 33k OFF DURING HIGH OUTPUT AT e ] DELAY PERIOD PREVENTS DURING SELECTED DROPOUT DELAY PERIOD 1[> 8 sINGRIES-ETON
CAPACITOR C18 IS CHANGED TO 10 uF WHEN THE (145 TRANSMITTER A RCV'D SIGNAL THE BEGINNING OF ! MOMENTARY XMTR TURN—OFF ! HIGH OUTPUT RESETS
TAG ENCODER OPTION IS INSTALLED. OSCILLATOR 2 g > REPEATER ki R40 i 45 DURING FADING RF SIGNAL X CRi4
GROUND 82k E R o - SINGLE—TONE DECODER MODULE
INPUT . TRANSMISSION S | 330  CONDITIONS :’ . Y ~ " R:‘E;ggé
SQUELCH GATE MODULE AND" GATE FUNCTION FUNCTIOIN ] DROPOUT DELAY | HIGH INPUT REQ'D SWITCH DRIVERS _ 17 ek
WiLL REMAIN ENABLED ON DURING RCV |NVERTER” sv use DRIVER s 5v uso Lo @ i G(Eufisgfl\]TOR ‘l TO ENABLE 4.0v USQ 13.5v USQ by ';
WHEN A “PL” CODE IS PRESENT, REPEATER w3 SIGNAL ONLY IN “PL" ST/ ov FSG CR1Y ovFsg - ® >- | +]cH ov . R4g SW- DRIVERS 13.7V FSQ ] TLN4ISIA
AND JUT5 IS INSERTED, ALWAYS ON FOR CARRIE ov uso L "l - "OR 10k i ] RELAY KIT
. EVEN DURING FADING INDICATION NOTE 4 SQUELCH STATIONS o 75 ;; s R4z | 58 GATE 6V USO I “Tao | NotE2
Juiz RF SIGNAL CONDITIONS. 0.7v usa ) ; we [1] ) ; ’ e [ }
. R34 ov Fsa ' 0.7v CRi3 ovVFse J N ‘_‘.;‘°
. WHEN “PL”CODE IS LOST, "o Jua Qi0 ) A 4@ > N D——t—oty H REPEATER
HOWEVER” THE MODULE INDICATOR 14 NOTE & or M9642 Moz | M9642 NOTE 4 1 1 20 " as
1S INHIBITED AND | 8.2k Ju3s rl> JI_,J- 1 l s
XMTR TURN-OFF WILL cs NOTE 4 S ov uso [ cres i 1 NOTE 4
OCCUR. At e@® >——- R3S R38 R39 o Raa R47 R49 2.7V FSQ l;fgk b e d
e 1 uia 27k 12k 47k o 10k 47k X
1 > L
s NOTE 4 L 4 4 4 E :
TRANSMITTER H = = = . = = = LOW OUTPUT
C GND ® >-— At A+ A+ TAANSMITTER At A+ A+ At At pyasesxmTR
TURN—OFF TIME RPTR P-T-T ~ LEGEND
F1 0SC GND CRI6 DELAY SELECTION | ov uso O -
LOCAL/LINE P-T-T LOCAL P-T-T 43 fie | . SWITCH N 13.5v Fso N 12 g REPEATER
- INPUTS HAVE -
REPEATER "PL PRIORITY OVER :ﬁﬁ f’;ﬁ,’.‘fj o7v use v v NOTE 4 T START - cracurr tHEORY MOST EASILY UNDERSTOOD
INDICATION ANY : 0 ov FSQ BY BEGINNING AT THIS POINT AND FOLLOWING
REPEATER REPEATER LOW INPUT STAGES, Q16 & Q17 SIGNAL FLOW.
Ri UNSOUELCH OPERATION TURNOFF 21 INHIBITS Q11 A MQBgG s CAUTION )
KEYED ar - FUNCTIONAL WITH w7 cRaT REMOVE 01205 CSmNSOEIP RSAESTAT'ONS = THEORY OF OPERATION DATA
SINGLE~TONE DECODER LINE P-T-T/ o WHEN RELAY K1 | u: .
DELAYED | ENCODER APPLICATIONS REMOTE P-T-T NOTE 4 CRIS gGRIS g CR20
KEYED A+ LOW INPUT PRESENT WITH SQUELCH GATE
INGLE TONE ABSENCE OF SINGLETONE gt ° . A - MAINTENANCE DATA
S : INHIBITS SQUELCH GATE
RESET MODULE. RI AUDIO 7 '
QUIETING i g p fSR8YcRes | 0 e e e 2pgy o liGRe3Z vl L L gRR2ZE RUL | S e e e e e e e TART “weut g ON DURING RCV'D SIGNAL OFF DURING RCV'D SIGNAL ON.DURING RCV'D SIGNAL [ |
INDICATOR HIGH IS PRESENT WITH 1. TURN—ON SEQUENCE 2. TURN-OFF SEQUENCE o + = PRIMARY SIGNAL FLOW
sc SINGLE-TONE INPUT, At 12 >———— P A+ RECEIVED C’ WHEN THE OUTPUT OF Q11 SWITCHES TO A LOGIC “HIGH" (THE THE TURN--OFF SEQUENCE IS INITIATED WHEN THE LOGIC “HIGH
Y WHICH ENABLES THE AUDIO GATE DRIVER AUDIO"MUTE RECEIVE [ AUDIO AMPLIFIERS — BEGINNING OF REPEATER TRANSMISSION), THE LOGIC “HIGH" OUTPUT OF Q11 IS REMOVED. THE LOGIC “HIGH" TO DIODE CR14
INPUT SQUELCH GATE MODULE Aavero GATE AUDIO GATE IS COUPLED INTO THE OR GATE ANODE OF CR14, ENABLING THE 1S REMOVED, REMOVING ONE INPUT OF THE OR GATE. CAPACITOR —9— = SECONDARY SIGNAL FLOW
REPEAT AUDIO TO KEY THE XMTR. e PUSH~TO—TALK SWITCH CIRCUITRY (Q13-Q17) WHICH TURNS ON C11 BEGINS CHARGING, WHICH TURNS OFF Q12. Q12 TURNS OFF
TO EXCITER INPUT GROUND 1 >—— 10k cia 12.8v THE TRANSMITTER. AT THE SAME TIME, THE LOGIC “HIGH" IS ONLY DURING THE DROPOUT DELAY WITH Q12 OFF. FULL A+ IS
= v use RE3 =X R74 APPLIED TO CAPACITOR C11, DISCHARGING IT ALMOST IMMEDIATELY AVAILABLE TO DIODE CR13 OF THE OR GATE AND Q13 REMAINS
AE - 12.0v £s0 4Tk ov 0.22 ci5 R70 27k THROUGH RESISTOR R45, Q11, Q12 (EMITTER TO BASE), AND ON. THE DROPOUT DELAY IS DETERMINED BY THE RC TIME CON~
. HIGH INPUT WITH 4 —F I DIODE CR12. Q12 IS FORWARD BIASED FROM A+ ON ITS BASE AND STANT OF C11 AND SELECTED DELAY RESISTORS R40 THRU R44
LOCAL P-T-T RCVD SIGNAL NOTE 4 ov usa ov o.22 680k 5.3 1S CONDUCTING WHILE CAPACITOR C11 /S DISCHARGING. CAPACITOR C11 CANNOT CHARGE THROUGH DIODE CR12 (OR WHEN
o.rv ggo 0.7v FSQ oy M9660 o DISCHARGING), BUT MUST INSTEAD CHARGE THROUGH R40—R44. REPEAT AUDIO
R4 O 0.4V FSQ R74
CR24 R60 R64 22 Nt " To
- UNSQUELCH . . Q18 Qi9 o.av > Q24 Q >
INDICATOR s 1 =
PL INDICATO INDICATION 3 i 3ok M9642 56k 'M9642 M9642 M9642] 680 e EXCITER INPUT
REMOTE § P sunt REPEAT AUDIO
REPEATER R65 ov use o.2v A j __,o__’-_< 24 T0
P-T-T ciz 11.0v £59 +eie NOTE 4 LOCAL SPEAKER w
LINE P-T-T/ Rét ™ R67 Rem LT R69 R72 RT3 r
REMOTE P-T-T 1.5k Iooa e ] ci3 ™ 00 T fazok 820 *® 3
= =T O EPEE§%0%%  Tooar 4 = a
RI INPUT AUDIO ADJUST A+ o3 LINE DRIVER o
LOW INPUT AT BASE GROUND s
REPEATER P-T-T INHIBITS Q18, WHICH ‘Q EEPS-8238-D
TURNS ON Q19 TO w
SQUELCH GATE SHUNT RCV'D AUDIO ADJUSTS XMTR [
INHIBIT TO GROUND. AUDIO INPUT <
LEVEL [G]
REPEATER A+ I
REPEATER Q
TURN-OFF ad
T-0-T W
RESET 8
7]

LINE
DRIVER
GND

REPEAT AUDIO
TO LOCAL SPKR

PARTS LIST SHOWN ON BACK
o 68P81015E33-G
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REFERENCE MOTOROLA REFERENCE MOTOROLA
symBoL PART NO. DESCRIPTION SYMBOL. BART NO. DESCRIPTION
PARTS LIST
TLN4662A Squelch Gate Module PL-1697-B R50 6-127802 1k
R51 6-129232 3.9k
CAPACITOR, fixed: pF: 10%; R52, 53 6-128685 22k
50 V; unl. stated R54 6-128902 47k
&, 262005001 | .ot ar Rss 6-127803 | 1. 5k
ca 21-859943 250 £5%; 500 V ﬁzg 2:}23;3: imgk
cs §-82905G02 . 022 uF .
cé 21-850510 470; 300 V R58 6-129225 10k
c7 21-850994 3000 #5%; 500 V R59 6-129433 5.6k
cs, 9 23-82783B25 | 4.7 uF; 25V R60 6-129232 3.9k
cl10 21-82187B29 | .00l uF; 100 V R61 6-127803 1, 5k
c11 23-865594 68 uF; 15V R62 6-129225 10k
Ccl2 21-82428B25 . 002 uF #20%; 500 V ’ R63 6-127804 4, 7k
c13 21-83596E23 | . 0047 uF; 200 V Rb64 6-129242 56k
Cl4, 15 8-82905G11 0.22 uF R65 6-129013 1m
C16 23-82783B04 | 100 uF #20%; 25 V R66 18-83083G02 | variable; 500k +30%
Cc17 23-82783B25 | 4.7 uF; 25V R67 6-129013 lm
c18 21-82428B62 | .0l uF R68 6-129753 100
SEM ICONDU CTOR DEVICE, R69 6129147 | 220k
CRI, 2 48-82392B03 | silicon ;;(1) 2:;;22;2 gggk
CR3 48-83654H01 silicon
CR4 thruCR8 |48-82392B03 | silicon R72 6-129432 820
CR9, 10 48-83654H01 | silicon R73 6-127802 1k
CRI11 thru 21 | 48-82392B03 silicon R74 6-128599 680
CR22,23 48-83654H01 silicon
TRANSISTOR: (SEE NOTE)
Q1 48-869594 N-P-N; type M95%
Q2 thru 5 48-869642 N-P-N; type M9642
Q6 48-869643 P-N-P; type M9643
Q7 48-869642 N-P-N; type M9642 .
08 48-869567 N-P-N; type M9567 TLN4151A Relay Kit PL-455-0
Q9 thru 13 48-869642 N-P-N; type M9642 RELAY, armature:
Q14 48-869643 P-N-P; type M9643 K1 80C84201A01 | 2 form "C", coil res. 200 ohms
Ql5 48-869642 N-P-N; type M9642
Q16, 17 48-869568 N-P-N; type M9568 NOTE:
Q18, 19 48-869642 N-P-N; type M9642 i . .
Q20 48-869660 field-effect; type M9660 Replacement diodes and transmtor‘s must be ordered by
Q21, 22 48-869642 N-P-N; type M9642 Motorola part number only for optimum performance.
RESISTOR, fixed: =10%; 1/4 W;
. unl, stated
R1 6-129231 3.3k
- i B E3 o
- (o sanssa0s yariable: 25k £30% TLN8772A Squelch Gate Panel PL-454-0
R4 6-129146 150k 64B83926G01 | PANEL, squelch gate
;{Z 2:12;1;9143 i; us7, 45B83914G01 (;UID_E;, printed circuit board:
req
E; 2_;;;3:: if{ :?ZZ 43B82721C01 INSULATOR, bushing: 2 req’d
R9 6-128902 47k 46B83284H01 PLUG, keying
R10 6-127804 4, Tk
R11 6-128689 2.2k NOTE:
R12 6-128687 6. 8k Replacement diodes and transistors must be ordered by
R13 6-127807 33k Motorola part number only for optimum performance.
R14 6-127803 1. 5k
R15 6-128685 22k
R16 6-129526 33k 5%
R17, 18 6-128685 22k
R19 6-128688 2.7k
ﬁ;? 2:;;2232 égt . REVISIONS  48P81015£33-G
R22, 23 6-129231 3, 3k CHASSIS AND REF.
R24 6- 128685 22k SUFFIX NO. |sYmBoL CHANGE LOCATION
R25, 26 6-129225 10k
R27 6-129775 330 TLN4662A-1 CR22,23 | ADDED 48-83654H01 |P-T-T SWITCH]|
R28 6-129709 470 £5% CIRCUIT
R29 6-128904 18k TLN4662A-2 CR9, 10 | CHANGED FROM GATE CIR-
R30 6-129232 3. 9k PART NO. CUIT Q9
R31 6-128686 8.2k 48-82392B03
R32 6-127803 1. 5k =5 10 18-83654101
R33 6-129231 3.3k
R34 6-129225 10k
R35 6-127806 27k
R36 6-129225 10k
R37 6-128686 8. 2k
R38 6-129230 12k
R39 6-127804 4, 7k
R40 6-129145 82k
R41 6-128903 39k
R42 6-128904 18k
R43 6-128686 8.2k
R44 6-129225 10k
R45 6-129775 330
R46 6-128902 47k
R47, 48 6-129225 10k
R49 6-128902 47k




STATION CONTROL MODULE

REFERENCE MOTOROLA DESCRIPTION REFERENCE MOTOROLA

SYMBOL PART NO. SYMBOL PART NO. DESCRIPTION

PARTS LIST R41 6-129225 10k
TLN4635B Station Control Module PL-3235-0 R42 6-129225 10k
R43 6-129225 10k
CAPACITOR, fixed; uF £10%; R44 6-128689 2.2k
50 V; unl. stated R45 6-129231 3.3k
c1,2 23-865136 15 £20%; 25 V R46 6-127803 1.5k
c3 8-82905G05 0.15 R47 6-127803 1. 5k
c4 23-865136 15 £20%; 25 V R48, R49, R50 NOT USED
cs 21-82187B20 { ,001; 100 V R51,52 6-128689 2.2k
cé 23-865136 15 £20%; 25 V R53 6-127802 1k
c7 8-82905G07 0.10 R54, 55 6-129225 10k
[of:} 23-865136 15 £20%; 25 V R56 6-129231 3,3k -
c9 8-82905G11 0.22 R57 6-128599 680
C10 8-82905G07 0.10 R58 6-129755 10
cll1, 12 23-865136 15 R59 6-124A89 47k; £5%
C13,14, 15,17 | 21-82187B20 | .001; 100 V R60 6-124A71 8, 2k; 5%
Clé NOT USED R61 6-124C71 8.2k -
SEMICONDUCTOR DEVICE, SWITCH:
diode: (SEE NOTE) Sl 40-83468E01 slide; xmtr,
CR1,2,3,4 48-82392B03 | silicon 52,3 40-83204B01 | slide; "PL" & line disable
CR5 48-82466H13 | silicon
CR6 thru 24 48-82392B03 | silicon LAMPHOLDER:
XDS1 9.84285C01 female; single contact
LAMP, incandescent:
DS1 65-83554G01 12 volts; 0.19 amp. NON-REFERENGED ITEMS
TRANSISTOR: (SEE NOTE) 61-855798 JEWEL, lamp
g;'z 22:229‘;‘;2 EgN_; type M%;Z 43-82721C01 | BUSHING, insulator
9539 N; type M9539 43.865080 BUSHING, threaded; 2 req'd
Q4 48-869642 NPN; type M9642 9-83011H01 female, receptacle; 24 req'd
Qs 48-869660 field-effect; type M9660 ’ '
Q6 48-869643 PNP; type M9643
Q7 48-869539 NPN; type M9539 NOTE:
Q8 48-869568 NPN; type M9568 Replacement diodes and transistors must be ordered
Q9, Ql6 48-869643 PNP; type M9643 by Motorola part number only for optimum performance.
Q10 48-869642 NPN; type M9642
QI1 48-869568 NPN; type M9568
Ql2 48-869642 NPN; type M9642
Q13 NOT USED
Ql4,Q17 48-869642 NPN; type M9642
Ql15,Q18 48-869643 PNP; type M9643
RESISTOR, fixed: £10%; 1/4 W REVISIONS 68P81015E31-F
unl. stated
R1 6-129146 150k CHASSIS  AND REF. CHANGE LOCATION
R2 6-128903 39k SUFFIX NO. SYMBOL
R3 6-129863 390 TLN4635A R38 WAS 6-129232 3.9k Q10 BASE
R4 6-127802 Tk R39 WAS 6-128904 18k Q10 BASE
RS 6-129146 150k R35 6-127805 15k Q9 BASE
R6 6-128903 39k R36 WAS 6-128902 47k Q9 BASE
R7 6-129683 390 R48 WAS 6-129687 6.8k Q13 BASE
R8 6-127802 1k R49 WAS 6-129225 10k 013 BASE
R9 6-129226 100k TLN4635A-1
R10 18-83083G03 | var: 25k
R11 6-127802 1k TLN4635A-2 R38 FROM 6-127806,27k | Q10 BASE
R12 6-127807 335 TO 6-128688, 2.7k CIRCUIT
RI13 6-129144 68k R39 FROM 6-128688, 2.7k
R14 6-129148 470k TO 6+129225, 10k
RIS 6-129269 1 8k . R40 FROM 6128902, 47k
R16 6-127806 g TO 6-128688, 2.7k
R17 6-129753 100 CR23 ADDED 48-82392B03
RIS 6129433 5 ek c17 ADDED 21-82187B20, |KEY INHIB-
RI19 6-129013 1 me - 001 uf IT INVERTER
R20 6-129242 Son & CR22 ADDED 48-82392B03 .
Q15 ADDED 48-869571,
R21 6-129013 1 meg M9571
R22 6-129225 10k R56 ADDED 6-129231, 3. 3k
Rz3 6-129226 100k R57 ADDED 6-128599, 680
R24 6-129225 10k R58 ADDED 6-129755, 10
R25 6-128687 6. 8k Cl,2 FROM 8-82905Gl1, DISCRIMINA- "
R26 6-129145 82k 0.22 uF TOR AMP-
R27 6-127806 27k TO 23-865136, 15 uF |LIFIER CIR-
R28 6-129235 1.2k . CUIT
R29 6-129620 560 cl,2 FROM 23-865136,
R30 6-129860 56 15 uF
R31 6-128902 47k TO 8-82905Gl1,
R32 6-129432 820 0.22 uF
R33 6-127800 220
R34 6-129775 330
R35,R63 6-129231 3.3k
R36, R62, R64 | 6-128599 680
R37, R65 6-129755 10
R38 6-128688 2.7k
R39 6-129225 10k
R40 6-128688 2.7k

68P81015E31-F
(Sheet 1 of 2)
9/9/75-NPC
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ANT SW/AUDIO MUTE 2

KEY INHIBIT 3

-y
DISABLE

EXCITER LEVEL 4

LOCAL PTT 5

é

KEYED A~ 7

KEYED A+ 8

"PL" ENABLE 9

PTT CONTROL 10

EXCITER LO {1

A+ 12

DELAYED KEYED A+ {3

LINE PTT 14

ePTR PTT {5

UNNOTCHED MIC HI 16

rR2 DISC {7

B2 DISc AMPL oUT {8

LINE DISABLE 19

"PL” DISABLE CONTROL 20

£1 DISC 24

1 DISC AMPL OUT 22

“PL” DISABLE 23

LINE DRIVER GND 24

SHOWN FROM SOLDER SIDE

OL-DEPS-{6754—A

LINE
DISABLE

7O FRONT
PANEL
SWITCHES

MAINTENANCE & TROUBLESHOOTING

THIS MODULE MAY BE SERVICED EITHER WHILE CON—
NECTED TO THE UNIFIED CHASSIS INTERCONNECT
BOARD OR WHILE CONNECTED TO SEPARATE EX—
TERNAL TEST EQUIPMENT. REFER TO THE UNIFIED
CHASSIS INTERCONNECT BOARD SERVICING INFORMA—
TION IN THIS MANUAL FOR “SET—UP” DETAILS.

STEP 1. CHECK JUMPERS AS APPLICABLE FOR THE
MODE OF OPERATION OF THiS MODULE.

STEP 2. CONNECT POWER AND SIGNAL SOUACES TO

THE MODULE AS INDICATED IN THE FOLLOWING CHART.

PIN NO. CONNECT

111,24 GROUND

4 AUDIO OSCILLATOR

12 +12VOLTYS DC

18 AC VOL.TMETER TO GROUND

2 10 KILOHMS TO 12 VOLTS DC

10 10 KILOHMS TO 12 VOLTS DC

3 10 KILOHMS TO 12 VOLTS DC

NOTE: LEVEL ADJUST CONTROL SHOULD BE FULL
CLOCKWISE.

STEP 3. ADJUST AUDIO OSCILLATOR OUTPUT FOR

—25 dBm AT PIN 4. PIN 18 SHOULD MEASURE APPROXI-
MATELY —10 dBm WITH JU1 CONNECTED. IF THIS LEVEL
CANNOT BE ACHIEVED CHECK STAGES Q3 AND Q7. IF THE
LEVEL IS CORRECT, GROUND PIN 5 OR PIN 15 AND NOTE
THAT THE READING DROPS TO 0. IF THIS DOES NOT OCCUR
CHECK STAGES O4 & Q5 AND THEIR ASSOCIATED DRIVER
STAGES.

STEP 4. GROUND PINS 14 AND 9. MEASURE THE DC
VOLTAGE AT PINS 10 AND 8. EACH SHOULD READ +12 VOLTS.
PINS 7 AND 2 SHOULD READ ZERO. IF A VOLTAGE OR
GROUND DOES NOT APPEAR AT THE PRESCRIBED LOCATION,
CHECK EACH STAGE ASSOCIATED WITH THAT LOCATION.

STEPS. GROUND PIN 15. MEASURE THE DC VOLTAGE AT
PINS 7 AND 2. EACH SHOULD READ +12 VOLTS. PIN 10 SHOULD
READ ZERO VOLTS.

STEP 6. WITH PIN 15 STILL GROUNDED, APPLY A GROUND
TO PIN 14. CHECK FOR +12 VOLTS DC AT PIN 10.

STEP 7. GROUND PIN 20 AND CHECK THE DC VOLTAGE
AT PIN 23. THE METER INDICATION SHOULD BE +12 VOLTS.
REMOVE THE GROUND FROM PIN 20 AND THE VOLTAGE
SHOULD DROP TO ZERO.

STEP 8. APPLY A —10 dBm SIGNAL FROM THE AUDIO
OSCILLATOR TO PIN 17 AND MEASURE THE AC VOLTAGE AT
PIN 18. THE VOLTMETER SHOULD INDICATE APPROXIMATELY
~2dBm.

STEP 8. APPLY A 10 dBm SIGNAL FROM THE AUDIO
OBCILLATOR TO PIN 21 AND CHECK THE AC VOLTAGE

ON PIN 22. THE INDICATION SHOULD BE APPROXIMATELY
~2 dBm.

R2 DISCRIMINATOR

Rt DISCRIMINATOR

STATION CONTROL MODULE

MODEL TLN46358B

FUNCTION

--Integrates control functions from other modules
to key the station transmitter.

--Adjusts exciter audio level.
PA@APHASE AUDIO GATE AUDIO GATE DRIVER EXCITER ! r
AMPLIFIER AMPLIFIER Iﬁ’;o’? AMIPLIFIER AMPLIFIER
A+ At LINELEVELS A4 SERIES A+ A+ A+ --Amplifies receiver discriminator signals which
~2548 BELOW 0 d8m
“ | v ¥ ELEMENT v v v are used externally.
<3 Jutt CR1 NORMALLY o
EXCITER LEVEL 4 > 3t - M _ON 3
o R Ria SHUNT ELEMENT 0-22 R28 10 dBm W/JUT AND
Ci L1 470k x - m
2 w7 HEs !4 NORMALLY OFF O Glo >- 1.2k PROPER INPUT AT PIN 4. LINE AUDIO
T 3 ot 0dBm W/PIN 50R 15 10
sgglgky B 022 R4 R ol R9 Ri2 ) Ri5 Q5 0.4 R24 R29 GROUNDED EXCITER
IRCUITRY bsc i ik Ut Fioon  § 33k r’“'z 1.8k ¢ e 71 m9se0 137ve 25k 560
. Ri6 Hi Qé R26
AMPL * L-4 I-M_' r UNNOTCHED
, RrR21 DISABLES
out —10d8m s e gy 27« ™ P a M9574 a2k 16 7 Mic Wi
2 150k ov > 561 = —2 dBm WITH PROPER INPUT
Rz 7 EES H o P Q3 Qs (Q\ory 720 (13.6v) 2% a7 ATEmzI
S O M9570 M9570 M9539 M9570 s oy M9539 o8 22 R
v - - - DISCR
Toor 74v (12.8v) o2v AMPL o | oMo
R2 ]R3 Qa6 OFF = Jue ouTt (NOTE &)
39k 390 04 OFF = T 8 RZ “pL" DISABLE
= L air e Ri9 R22 R23 05 ON= R2% - I [ ‘ o I PRV
i o} Cé 4 iM 10k 100k  AUDIO 6.8k 27k 56 T = —2dBm WITH PROPER INPUT L|
LINE DRIVER GROUND 24 };" *{( — s PASSED 15 AT PIN 17. L= ‘th%brssjasx.s
5 15 —<
$RiI3 R18 At A+ At 2 A+
68k 56k KEYED A+ a
EXCITER LO 44 T SWITCH CIRCUIT
KEY INHIBIT (TURN ON DELAYED R65
INVERTER Q15 ov .o tlcte m = 30 mSEC) 10
MSSTY  yysiev) 8.2k T
RS6 15 @) DISABLE LIGHT
Q16 rRea 1616 NOTE 9)
3.3k _JC7 R57 M9643 660 T~
=~ 3680 R63 .001
004 RS8 Q18
&CRY A+ R59 R61 3.3k B M9643
10 ANTENNA RELAY ANTENNA SWITCH KEYED A- KEYED A- P-T-T CONTROL 4Tk 8.2k IR
INHIBITS Q13 SWITCH DRIVER INHIBIT SWITCH SWITCH Mg'6742 TR
WHEN T-0-T CR24
U3 TIMES OUT KEYED A— ——<1 GROUND FRONT PANEL
KEY INHIBIT 3>——o-—-- varfvbrfm;gvvzx;i = DETAIL
CHANNEL ELEMENT IS GROUNDED - - _ P 2 ANT SW/AUDIO MUTE
CONTROL - O
CIRCUITRY — | \ve b1 14 ~ CR2 CRé CR?
(PLUS Q&) P e L * po— proge 7 KEYED A-
v JCR3 ¥ s e 8 KEYED A+
R32 1.5k I CRi8
Juz cra. 1820 L CRiO naz e A fe 13 DELAYED KEYED A+
a1 15> 12 35 W
RPTR P-T-T 5 > ov 23k ov e e 10 P-T-T CONTROL
8 ar . Ee ore |1V il s e
220 - ; - 9
‘7 loav) ~ Q9 137y r38 (0.4v) Q10 2.2k Qt2 05t s2 532 MoSTO o;; Wj‘u- - <23 "PL" DISABLE
M9571 112.7v) 2.7% .
/3 ase en /36 P T JS“' M9570 M9570 LIGHT | {o1SABLE 10k
47x 330 _—~ 680 3 27k RCRIE NOTE
004 001 CRi4 NOTE =g
’ : < ?
= = R37 R39 = = = & CRis = (07v) CR20 cR2t = =
10 10k to.rv) &oris o e 20 "PL" DISABLE CONTROL
JUi0_ 4 4 4 4 N LINEPTT L cris
NOTES A+ A+ A+ Ab LINE P—T~T 19 LINE DISABLE
: CR22 CUTS OFF AS RSH RS2 RS3
"PL" ENABLE 9 >—é—ft—d LINEP—T—T ar2 2.2k 2.2k 1*
4 4 4 LEGEND
RPTR P—T-T LOCAL P~T~T A+ A+ A+ At A .
CONTROL THEORY : < LOCAL P-T-T
——IF THE P—T—T LOW IS APPLIED TO THE MODULE ON

WHEN A P-T-T SIGNAL IS APPLIED TO PIN 5, 14,
OR 15 THE FOLLOWING FUNCTIONS OCCUR:

~—A LOW IS APPLIED TO THE BASE OF Q16. AFTER
A 30 MILLISECOND DELAY, THIS PROVIDES A HIGH
OUTPUT TO PIN B AND TO Q11 FROM Q17 AND Q18.

—THE DRIVE TO Q11 WILL BE INHIBITED BY Q10
UNTIL A LOW IS APPLIED TO PIN 8, INDICATING AN
OSCILLATOR CHANNEL ELEMENT GROUND. THIS
PREVENTS A— FROM ENERGIZING THE TRANSMITTER
CIRCUITS UNTIL AFTER THE CHANNEL ELEMENT HAS
BEEN GROUNDED. Q11 CAN ALSO BE INHIBITED BY A
LOW ENTERING ON PIN 3 FROM THE TIME—OUT-TIMER
MODULE AT THE END OF A PRE—SEY TIME LIMIT.

—THE LOW IS ALSO APPLIED TO THE BASE OF Q9
WHERE IT IS INVERTED AND APPLIED AS A HIGH TO
THE BASE OF Q8. IF A LOW IS APPLIED AS REPEATER
P—-T—-T ONPIN 15, QB WILL BE INHIBITED. HOWEVER,
IF THE LOW IS APPLIED TO EITHER PIN S OR 14, Q8
WILL SATURATE AND PROVIDE A LOW TO OPERATE THE
ANTENNA SWITCH. SWITCH Q8 DOES NOT TURN OFF
THE INSTANT P—T—T LOW IS REMOVED. INSTEAD IT IS
KEPT ON FOR THE TIME REQUIRED FOR C12 TO DIS—
CHARGE THROUGH R32 AND R33. THIS ALLOWS THE
HIGH LEVEL RF ENERGY TO DECAY BEFORE THE
ANTENNA SWITCH REVERTS TO THE RECEIVE
CONDITION.

PIN 5 OR 15, A CONDUCTION PATH IS PROVIDED FOR
Q12. WHEN Q12 CONDUCTS, A LOW IS APPLIED TO PIN 10.
THIS CONTROL CAN BE OVERRIDDEN BY A LINE P-T-T
SIGNAL APPLIED TO PIN 14. THIS SIGNAL REACHES THE
BASE OF Q12 CAUSING IT TO CUT OFF AND REMOVE

THE LOW FROM PIN 10.

WHEN XMIT SWITCH S1 1S ACTUATED, A GROUND
IS SUPPLIED TO THE EMITTER OF Q12 WITH THE
SAME RESULT AS A LOW APPLIED TOPIN S5 OR 15,
ACTUATING LINE DISABLE SWITCH S2 APPLIES A
GROUND OUTPUT TO PIN 19. $2 ALSO PROVIDES A
GROUND TO THE DISABLE LIGHT DS1, WHICH CAUSES
IT TO ILLUMINATE. WHEN “PL” DISABLE SWITCH $3 1S

ACTUATED, DS1 ALSC:/ILLUMINATES AND A LOW IS
APPLIED TO THE BASE: OF “PL"” DISABLE INVERTER

Q14. THIS LOW CAUSESS Q14 (WHICH 1S NORMALLY
CONDUCTING} TO CUT" OFF AND REMOVES THE “PL"
DISABLE SWITCHED GFROUND FROM PIN 23. THE STATION
SHOULD NOT BE LEFT/ IN THE LINE OR “PL".DISABLE
MODE UNDER NORMAIi. OPERATING CONDITIONS.

IN “PRIVATE—LINIE” APPLICATIONS, KEYED A—
RELEASE IS DELAYED: /AT THE END OF A TRANSMISSION
BY AN INPUT TO PIN 1:2 FROM THE EXTERNAL “PRIVATE—
LINE” REVERSE BURSYY CIRCUITRY. THIS INPUT MAIN—
TAINS TRANSMITTER IKEYING FOR THE DURATION OF
THE REVERSE BURST TTONE.

£F

RPTR P-T—T OR LOCAL P-T-T

CAUSES Q12 TO CONDUCT IF NO LINE
P—T—T IS PRESENT. THIS DISABLES AUDIO

GATE Q4-05.

NOTES:

1

2

JU1IS IN FOR LINE LEVELS BELOW 0 dBm AND
REMOVED FOR LINE LEVELS ABOVE 0 dBm.
JU2 THRU JUB IS IN FOR ALL WIRE LINE CON—
TROL BASE STATIONS AND (RT) REPEATERS.
JU8 IS IN FOR “PL"” OPERATION AND REMOVED
FOR CARRIER SQUELCH OPERATION.
VOLTAGES SHOWN IN PARENTHESES ARE NOR—
MALLY MEASURED WHEN FUNCTION IS
ACTIVATED. VOLTAGES NOT IN PARENTHESES
ARE NORMALLY MEASURED WHEN FUNCTION
1S DEACTIVATED.

JU10 OUT FOR NON-—-WIRE LINE REPEATERS.
TO KEY THE TRANSMITTER, SLIDE THE XMIT
SWITCH TO THE RIGHT (CLOSED) AND HOLD IN
THIS POSITION. TO UNK2Y THE TRANSMITTER,
RELEASE THE SWITCH.

7. WHEN THE PL DISABLE SWIiTCH IS IN THE (NOR— 9,

MAL) POSITION (TO THE LEFT), THE “PRIVATE—
LINE” FUNCTION OF THE STATION IS
OPERATIONAL. N THE ACTUATED POSITION

(TO THE RIGHT)}, THE RECEIVER “PRIVATE-LINE”
TONE—CODED SQUELCH CIRCUIT IS DISABLED

SO THAT ALL ON—-FREQUENCY SIGNALS MAY BE
MONITORED.

8. WHEN THE LINE DISABLE SWITCH IS iN THE NOR—
MAL*POSITION (TO THE LEFT, OPEN), STATION
OPERATION CAN BE INITIATED BY REMOTE
CONTROL. IN THE ACTUATED POSITION (TO THE
RIGHT, CLOSED), REMOTE CONTROLS ARE DIS—
ABLED AND THE STATION CAN ONLY BE OPERATED
VIA LOCAL CONTROLS.

= THEORY OF OPERATION DATA
THE DISABLE LIGHT IS ILLUMINATED WHEN

EITHER THE PL OR LINE DISABLE SWITCHES ARE
ACTUATED.

= MAINTENANCE DATA

el = PRIMARY SIGNAL FLOW

—f>— =SECONDARY SIGNAL FLOW

EEPS-16749-8B
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GND" -

TONE OR BINARY
"pL" TO MODULATOR

BINARY "PL" OUT

TONE "PL" OUT

TONE ’PL’ GATE KEY

BINARY "PL" GATE KEY

’PL” DETECTOR
EMITTER BIAS

A+

BINARY "PL" DETECT

CROSS CODE
TONE "PL" INPUT

CROSS CODE BINARY "PL" INPUT

PL’ INDICATE

TONE "PL” DETECT

’PL” DETECTOR
BASE BIAS

QUIETING INDICATOR

BINARY "“PL' RETRANSMIT INPUT

TONE "PL" RETRANSMIT INPUT

SHOWN FROM SOLDER SIDE

OL~EEPS-17058- A

MASTER DECODER MODULE

MODEL TRN6165A

Routes applicable tone '""Private-Line' or '"Digital

PrivateweLine' signals to transmitter.

.

PASSES FREQUENCIES
PASSES FREQUENCIES
BELOW 200 Hz. ABOVE 1000 Hz LIMITER FUNCTION ---
L P g \ 4 A*
EMITTER AMPLIFIER OUTPUT
LOW PASS HIGH PASS coos FOLLOWER LINEAR TONE DRIVER
FILTER FILTER 4 N at SIGNAL AT o714 o
ors= Q802 COLLECTOR.
€891 L ggr ‘ m
3} #3809 “PL" TONES ARE
0033 STMH | c8o6 e esrr PRESENT ON THIS
TONE “PL” g T.ors LINE.
RETRANSMIT 23 e p802 O’
INPUT MI642 P
> P 7 TONE “PL" OUT
caos \3
AT I
= = 24
USDID PASSES BINARY usoIC £, A[‘?‘EE;HEN U818 PASSES BINARY
CODE WHEN US01D—12 lgg’,‘é Ug/s i Cﬂgf WHEN UB0TE~5 IS
! HIGH
INPUT 1S HIGH R827 SETS <L 3 o+ “DIGITAL PRIVATE-LINE”
UB01A PASSES TONE CODE fge:ou:pur T OR TONE "PRIVATE-LINE”
WHEN UB01A—13 1S HIGH ey LA Pr— BINARY "PL Q805 SIGNALS ON THIS LINE
e ‘ wazy BINARY PL us01C-9 RE?';ENgb T RETRANSMIT #9642 (DEPENDS UPON SYSTEM
ooc CROSS CODE GATE APPLICATION)
TONE "PL" . SATE el O
#®7%  CROSS CODE carz > s
810 1008 GATE " TONE OR BINARY "PL
CROSS CODE_TONE AL TO MODULATOR
"
“PL” INPUT : ’5' 75 - -
” 720
w820 2 wsora 4 P veoro #27 4 vsorc Ed 830 SETS CODE w30 veors
TONE CODE ON THIS LINE 200k 008
100K ro08 OUTPUT LEVEL
15 A NEW TONE CODE (CROSS el 1 =
CODE) FOR TRANSMISSION =+ L = = 5
- 13 - 7 6 w532
.‘ hould R831, RE32, C8IS
THIS LINE IS HIGH R824 SETS 750 PRODUCES A 250 mS
WHEN DIODE LOGIC MODULE R820 SETS CODE R’JKI 7 CODE OUTPUT 4 w2z “ Loy w831t ed TURN OFF DELAY FOR U8U18
IS ACTIVATED BY DECODED SIGNAL.  OUTPUT LEVEL e CODE ON THIS LINE LEVEL AT +L 8%} g NOTE 3 82K a7
AT UBO1A-2 ] 1S A NEW CODE FOR 0801010 oz P 68K | rioa I
oLt = TRANSMISSION. | T
TONE "PL” GATE KEY & 3 R828, R829, C814 q =+ == craos
- PRODUCES A 150 mS - ) o
5,‘;,_":’ fﬂglaf,-i BINARY 5 ’ - TURN OFF DELAY bl e crB00 NOICRTE
FOR UB01C s
BINARY “PL" GATE KEY 10, ¥ THIS LINE 1S HIGH
il WHEN Q806 OR Q807
< r CRB02 PASSES > wo36 RIS 1S TURNED ON.
THIS LINE IS HIGH WHEN HIGH FREQUENCY e ? ’ Yor T . _J_ e
DIODE LOGIC MODULE IS SIGNALS (ABOVE 200 Hz) y cazoz § po35 ":.L“ 16 #8739 Q806 TURNS: ON =
ACTIVATED 8Y DECODED TO GROUND WHEN Q806 j 15% I % rox G806 WHEN PIN 1. ACTIVE FILTER 10,4V ACTIVE FILTER
SIGNAL. IS TURNED ON. L L oy e 9643 IS LOW e oo07 0867 TURNS ON & AMPLIFIER cenrt & AMPLIFIER A
OvE "PL" DETECT - et ) M9643 WHEN PIN 13 IS LOW ) NOTESE
| G Rl L 1. UNLESS OTHERWISE INDICATED:
+| cazse o819 . RESISTOR VALUES ARE IN OHMS;
THIS LINE S COW WHEN R836, C816 w938 Lorsos e841 77 75 MI6E3 CAPACITOR VALUES ARE IN MICROFARADS.
A “PL” TONE IS DECODED.  THIS LINE IS LOW WZEN oeD DELAY;S; éﬂ’ﬁﬁ'ﬁf[?ﬁg prm P 740 Hz 3-POLE LOW PASS MIE43 2. WAVEFORMS AT FILTER INPUT AND FILTER
A DIGITAL COOF S DECODED, (;;/:”FGADE MARGIN o BUFFER 140 Hz 2-POLE LOW OUTPUT WERE TAKEN WITH AN ON—CHANNEL
" ~ o815 PASS FILTER o8 RF INPUT SIGNAL MODULATED WITH 1000 Hz
B/NARY "PL" DETECT 13 M96a2 prw M2 TONE (+4.25 kHz DEVIATION} AND A “DIGITAL
e 828 72 71 PRIVATE-LINE" SIGNAL (+750 Hz DEVIATION).
ok 3. JUTISINONLY FOR A TOTALLY “DIGITAL
o803 = 810 TURNS ON . PRIVATE-LINE” SYSTEM. JUZ IS IN ONLY
MI64Z  ggag 0810 WHEN PIN 19 FOR A TOTALLY TONE “PRIVATE-LINE”
N TH JU1 AND
THIS LINE IS LOW )MWJ 1S LoW ik 1 .SnjzstERME ;;;wxsgsvswms, 80
WHEN CARRIER - = -
1S RECEIVED. vt N 4. WHEN CROSS—CODING TONE “PL" REMOVE
#8437 P2 il RB21. WHEN CROSS—CODING BINARY “PL”
QUIETING INDICATOR 19’ A REMOVE R825.
1 7 U802-PROVIDES =
v ACTIVE FILTER o e # - PRECISION >
140 Hz 3-POLE LOW PASS 8 AMPLIFIER e Z’:‘ DATA AND DESENSITIZA— ~10.0VDC |NVERTER/ ggﬁﬁ%gr Q818-0819 PROVIDES
FILTER. cs21 L TION OF LOW FREQUENCY ¢ 1 o.p ls‘lE'I:ﬁ'LER ;‘;”fgrﬁf:;é gﬁ:’, C/gGH
NOISE COMPONENTS. 9 Q823 TURNS ON AFTER
+6.2 2879 BINARY CODE IS DECODED
LEVEL SHIFTER ~50VDC
BINARY "PL" w852 m DATA CLONDITIONER OUTPUT seze P Q807 TURNS ON), ALSO
RETRANSMIT 22 yessmmw) P w0 858 4 vg02-5 oraoz QACT/ VATES 0821.
INEUT cars cazo % 106 c833 ~480 a823 _LEGEND
vsoz 0820-Q822 SUPPLIES -
ceB0?  |cRBI0 5 P60 4. 64K MI642
.0039 o857 re58 onrR " 150 uA CONSTANT o1
£ s60 0K coworrionee 27 CURRENT TO U802-8, [N\ @82z <N _ wes  cesrz - THEORY OF OPERATION DATA
FILTER INPUT = = 4 B
= 2] £l MI84 _a¥ 10K
INOTE 2) &
T 320 mv ¢80 b 82z |4 asz0 #100
=5 At = b 12K
#E5E CR809, CRE10, o T J_ ? 4 7 A = Liascd ’ = MAINTENANCE DATA
v 970 R858, C822 L = c823 824 2687 =
INPUT BIASING + { ’ w77 Cf‘:" 330K
= AND TRANSIENT 068 +108V 001 o817 g
#875 : 2.2« CURRENT #878 e £ = PRIMARY SIGNAL FLOW
_L N VOLTAGE GAIN=2 / SUPPRESSOR L prisd Mo643 SOURCE. s = = i
CIRCUITRY = ISOLATION DISABLE
SWITCH SWITCH essz —9— = SECONDARY SIGNAL FLOW
‘ ‘0312 outPUT TIMING CAPACITOR C823 § 3
NOTE 2) CHARGE — DISCHARGE g1z SmTCHED o827 853 883 8 C835
X - ~70V o o Q827 IS TURNED ON M9%642 rox DELAYS Q809 TURN OFF <
0ave—r SN/ O\ - vs02-7 UBg2-7 OUTPUT. *02¥ WHEN VALID CODE 1S 1008
nay T DATA CONDITIOMIER — GATES C823 DECODED, DISABLING = o coss FOR 1 SEC. FOR FADE
ar(Be) K 12 " ERROR VOLTAGE CHARGING CURRENT PRECISION CURRENT MARGIN <
7887 . s5v THRU RB77. SOURCE AND DECREASING I ” EEPS-17048-8
700 730 ~ CURRENT 70O U802-8 L
THRU R877, RESULTING
w888 4 +6.2V 4 Rminininein ~10VDC IN INCREASED DECODING
" b c839 ~83VDC SENSITIVITY

> G BINARY "PL” QUT

18 P OETECTOR
BRIE G1RS

o890
22K

17 P PETECTOR
EMITTER BLES

68P81026E88-A
2/23/76-NPC

MASTER DECODER MODULE



REFERENCE
SyMBoOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TRN6165A Master Decoder Module

PL-3419-A

c801

€802, 807
C803

C804

C805

C806

€808, 809, 810,
812, 816, 817,
829, 836, 838
C814, 815
C818

C819, 827
C820

C821, 824
C822, 835
Cc823

828

C830

C831, 825
C832

C833, 834, 837,
839

C826

CR801 thru 808]
812,813,814
CR809, 810
CR811

L801
L802

Q801 thru 805,
808, 809, 811,
815, 816, 818,
821, 823, 824
Q806, 810, 812,
813, 814, 817,
819, 820, 807
Q822

R801, 806, 890
R802

R803

R804, 805, 843
R807, 828
R808, 878, 882,
875

R809, 818, 833,
821, 825

R810

R811, 836, 839,
842, 848, 858,
861, 862, 883
R812

R813

R814

R815

R816, 856
R817

R819, 823, 884
R820, 824, 827,
830

R829, 832
R831

R834, 860
R835, 845
R837, 838, 840,
841, 846, 847
R844

R849

R850

R851, 852, 853
R854

R855

R857

R859, 891

21-82187B25
8-82905Gl11
8-82905G08
8-82905G45
21-82187B18
8-82905G10
23-84538G04

23-84538G02
8-82905G39
8-838l3H23
8-83813H19
21-82187B20
23-84762H03
23-82783B48
21-850994
8-82905G14
21-83798B01
21-83003G01
21-82428B59

8-83813H34

48-83654H01

48-84616A01
48-82466H13

24-864763
24-84003A01

48-869642

48-869643

48-869841

6-124C57
6-124C69
6-124C61
6-124C89
6-124C93
6-124C83

6-124C49

6-124C13
6-124A73

6-124B08
6-124A97
6-124A65
6-124A29
6-124A49
6-124A85
6-124C97
18-83083G01

6-124C29
6-124C95
6-124C59
6-124C77
6-124C65

6-124C81
6-124B04
6-124A95
6-13755D64
6-124A48
6-124A45
6-124C43
6-124C35

CAPACITOR, fixed:
. 0033 uF +10%; 500 Vv
0.22 uF +10%; 50 Vv

. 033 uF *10%; 50 V

. 082 uF %10%; 50 V

. 0015 uF *10%; 100 vV
. 015 uF #10%; 50 Vv
15 uF %20%; 20 V

4,7 uF +20%; 20 V

. 023 uF %5%; 50 V

. 068 uF #5%; 50 V

. 0039 uF +5%; 50 V
. 001 uF £10%; 200 V
10 uF *10%; 20 V

0. 68 uF +5%; 35 V

. 003 uF *5%; 500 V
0.1 uF #5%; 200 V
100 pF +5%; 200 V

. 0011 uF +5%; 100 V
.01 uF +80-20%; 200 V

. 033 uF +5%; 100 V

DIODE: (SEE NOTE)
planar; silicon

hot-carrier
rectifier; silicon

COIL, RF:
choke; 5.7 mH
choke; 6 H

TRANSISTOR: (SEE NOTE)
NPN; type. M9642

PNP; type M9643

PNP; type M9841

RESISTOR, fixed: #10%; 1/4 W;
unless otherwise stated

2.2k

6. 8k

3.3k

47k

68k

27k

1k

33
10k

270k 5%
100k 5%

4, 7k 5%

150 £5%

1k +5%

33k +5%

100k
variable; 100k

150
82k
2. Tk
15k
4. Tk

22k

180k +5%
82k +5%
56. 2k +1%
910 %57,
680 £5%
560

270

REFERENCE MOTOROLA
SYMBoOL PART NO. DESCRIPTION

R863 6-124D02 150k

R864 6-124C85 33k

R865 6-124A79 18k +5%

R866 6-124A89 47k £5%

R867 6-124A81 22k 5%

R868 6~13755D84 90. 9k %1%

R869,870,872,8736-13755D88 100k %1%

R871, 874,885 |6-124A73 10k +5%

R877 6-124A57 2.2k £5%

R879 6-13755C67 5. 62k +1%

R880 6-13755C59 4. 64k 1%

R881 6-124B10 330k +5%

R886 6-124A75 12k 5%

R887 6-124A25 100 +5%

R888 6-125A49 1k £5%; 1/2 W

R889 6-125C01 10; 1/2 W

R892 6-124C37 330
THERMISTOR

RT801 6-865641 300

RT802 6-82696B01 10k
INTEGRATED CIRCUIT:
(SEE NOTE)

U801 51-82822F12 | type 4016AE

U802 51-84320A55 | type LM565
VOLTAGE REGULATOR

VR801 48-82256C03 Zener type; 4.7 V

VR802 48-82256C34 Zener type; 11 V

VR803 48-83696E07 Zener type; 6.2 V

NON-REFERENCED ITEM
45-83914G01 GUIDE, card: 2 req'd.
NOTE:

Replacement diodes, transistors, and integrated circuits
must be ordered by Motorola part number for optimum

performance.




REFERENCE MOTOROLA DESCRIPTION
SyMBOL PART NO.
TLN5804A Four-Tone Decoder Board PL-2750-0
CAPACITOR, fixed:
C1,3,5,7,9, |23K865137 4,7 uF #20%; 25 v
11, 13,15
c2,6, 10, 14 8D82905G07 . 002 uF *10%; 50 v
C4,8,12,16 |23D82783B08 1,0 uF #20%; 35 v
SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)
CR1,2,3,4 48C82392B03 silicon (SG3182)
TRANSISTOR: (SEE NOTE)
Ql,3,4,6,7, |[48R869570 N-P-N; type M9570
9, 10, 12, 13
Q2,5,8,11 48RB69571 P-N-P; type M9571
RESISTOR, fixed: #10%; 1/4 w;
unl. stated
R1,9, 17,25 65129144 68K
R2, 5,10, 13, |6S127806 27K
18, 21, 26,29
R3, 11, 19,27 }6S124A13 33 5%
R4, 12,20,28 [65129805 1K *5%
R6, 7, 8, 14, 65129225 10K
15, 16, 22, 23,
24, 30, 31, 32
R33 6510053A26 33 £5%; 1/2 W
R34 65127802 1K
R135 65129753 100
R36 thru 39 65129982 5. 6K £5%
NON-REFERENCED ITEMS
9C83035A02 SOCKET, "Vibrasponder';
4 used
9B83011HO1 CONNECTOR, receptacle:
ferale; 12 used
TLN8782A Four-Tone Decoder Panel PL-292-0
SWITCH, slide:
S1,2,3,4 40B83204B01 dpdt
NOTE:

Replacement diodes and transistors must be ordered by
Motorola part number only for optimum performance.

"VIBRASPONDER" REEDS

GROUND

"PL" TONE INPUT

o
s2 o'\o
[o]

DETECTOR EMITTER BIAS

A+

TRANSISTOR DETAIL

DETECTOR BASE BIAS

NO.{ DECODED OQUTPUT

NO.2 DECODED OUTPUT

NO.3 DECODED OUTPUT

NO.4 DECODED OUTPUT

GATING SIGNAL (GND)

SWITCHED GROUND OUTPUT

SHOWN FROM SOLDER SIDE

OL- DEPS-14246 A

NO1ES

1. IUMPERS JU5 THROUGH JUS ALLOW AND'" GATING OF "PL" DECODER
WITH SINGLE- TONE DECODER. JUMF'ERS JU1 THROUGH JU4 PROVIDE
OPERATION WITHOUT SINGLE-TONE 12ECODER.
VOLTAGE READINGS IN PARENTHES ARE LEVELS PRESENT WHEN
THAT PARTICULAR CIRCUIT IS DECOIHING.
3.  TESTING POINT ONLY,
4., UNLESS OTHERWISE STATED

ALL RESISTOR VALUES ARE IN OHMS + K 10001

ALL CAPACITOR VALUES ARE IN MICIROFARADS,

[

MODEL 3 ABLE

MODEL SUF FIX KIT SU FFIX DESCRIPTION
TLN1685A TILN5804A FOUR-TONE DECODER
FOUR-USER CIRCUIT BOARD
CONTROL TLNE7HZA FOUR-TONE DECODER
MODULE PANEL

EPS-14249-0

FRONT
PANEL

TONE "‘PRIVATE-LINE” FOUR-USER

CONTROL MODULE

MODEL TLN1685A

FUNCTION -

Decodes '""Private-Line' tone codes and provides
a low output as long as the code is received.

-

19 3 | DECODED OUTPUT
(NOTE 3)

SWITCHED GROUND QUTPUT
<24 TO MASTER DECODER OUTPUT SWITCH

GATING SIGNAL (GND) FROM

<23 SINGLE-TONE DECODER
(IF USED)

< Il DETECTOR EMITTER BIAS | FROM
18 DETECTOR BASE BIAS MASTER DECODER

2 A+

20 #2 DECODED OUTPUT
(NOTE 3)

DEPS -14247-0

“PL' TONE INPUT
3 FROM MASTER DECODER
AMPLIFIER

— 21 #3 DECODED OUTPUT
(NOTE 3)

' GROUND

22 #4 DECODED OUTPUT

[ “noTE3)

DEFEAT o .
VIBRASPONDER #1 4|
SWITCHES REEDS AMPLIFIER DETECTOR switeH
rs. R36 M9570 M95T4 M9570 R
[oN] 56K cz IRt e |
022 368K |s.6v (0.68V)
N1 l
T ot " b I
| Ll a7 22V WS . |
R2 |R3 <
I | 27K 333 Re. |[
| i |
4 |
l 2.8V |
*2 *2 *2 ‘
AMPLIFIER DETECTOR SWITCH
— Q4 5 Q6
s2 R37 M3570 M95T74 M9570 t
|@ [oFF] 5.6K cé |R9 (0.4Vi
022 368K |56V (12.8v) 0.7v) l28v I
@ 1 cs, C7, 12.2v, ov, CR2
AL Al .
| | S Caa— o O g * I
’ ) ov Jus
RIO JRH |Ri2 |Re3 RIS DRIVER |
27k $33 31K $27K Juz oK Qi3
L R33 M9570 l
| A ’ 33 ‘
l v Il
d
<
R34
+#3 #3 K I
AMPLIFIER DETECTOR
1 Q7 Q8 l
I s3 v §R38 M9570 M5
oo x 8‘202 é“éﬁ #2.8v)
FF) F 3 3
l@ | s, 56V | en gzzy CR3 |
AYA b ad
T N b. Ll .
. 4.7 g .22v | 47 I
l ris |Ri9 lr20 [R2i U7
27k 333 31K 327K g
| l |
| 1 :
*4 #4 |
AMPLIFIER
L Qi0 |
s4 R39 M9570
N 5.6K [cia Tres
O —1 o3 .022 $6BK |54
@ I -
I 47 o9V lo.22v
R26 |R27
27K $33

-

68P81026E83-A
2/23/76-NPC

‘DIGITAL PRIVATE—LINE” FOUR—USER CONTROL MODULE
AND “DIGITAL PRIVATE—LINE” TWO—-USER CONTROL MODULE

TONE “PRIVATE—LINE” FOUR—USER CONTROL MODULI%



“DIGITAL PRIVATE-LINE”
FOUR-USER CONTROL MODULE

MODEL TRN6166A
AND

“DIGITAL PRIVATE-LINE”
TWO-USER CONTROL MODULE

MODEL TRN6326A

FUNCTION

Decodes '"Digital Private-Line'' codes and provides
a low output as long as the code is received.

GROUND

BINARY "pPL" 2

REMOTE DISABLING OF
U4 DECODER (OPTIONAL) 9

REMOTE DISABLING OF 4
U1 DECODER (OPTIONAL)

A+ IN 12

BINARY "PL‘ DETECT
(To MASTER PECOPER) 13

REMOTE DISABLING OF
U2 DECODER (OPTIONAL)

REMOTE DISABLING OF
U3 DECODER (OP’TIONAL.)

DECODER
OJTPUTS

GROUND FROM SINGLE 3
TONE DECODER(GPTIONAL) Z

24

68P81026E81-A
2/23/76-NPC

. YEL-ORG

4 & 2-USER MODELS

YEL- BLK
T0 54

—
TOo 52 I
RED-YEL
TO 354

EL-BL
YEL-BLU . _

SOLDER SIDE

SHOWN FROM SOLDER SIDE

COMPONENT SIDE ##

OL-DEPS-17479-B

4-USER MODEL ONLY

TO COMMON LEAD
OF s1,52, 53,54

9

21,22,23,Z4 DETAIL

REMOTE D/SABLM/G

OF U1t DE 10 >
(opr/oxvﬂc )

Y1 CONTROLS Q1
FREQUENCY. FEEDBACK
PATH FROM U1-4 VIA

CODE PLUG
DETERMINES
SPECIFIC CODE
WORD THAT IS
DECODED BY U1

TRNG 0054
COPE ALUSE

2

,llllil;g;
2 2%

L
JEALIEIRIEE3ED

AR W

XY _‘LL Y

I ENABLE AT U1—-7 AFTER

PROVIDES HIGH LEVEL AUDIO

SPECIFIC INCOMING BINARY

aLe
C2AND YT1. RESISTORS Z1 CODE IS DECODED. GENERATES
o PR P 134 Hz SYMMETRICAL SQUARE
z: MP653 WAVES AT PIN § IN QUIESCENT
(DETAILA) S0KHZ OSC J/TRG— STATE.
o 24| 23| 22| 21] 20| 19] 18] 17| 16 15| 13
y7 6 1
¢ osc N XN 72 2.
COMES FROM ¢t jcz ___E_:i 470K i€ * [-Z4 @3 (nore 3) ; ;’
a = =
AT NITIONER To0pr T z0pF e Rz 0047 2 gz’:;i M6z
MASTER DECODER 5K oind 4 4 ut DECODER |4 SWITCH]INVERTER
= | vecoveR oUTPUT P> B 19 DECODER OUTFUT A
c = 180K 470K I (FLIP-FLOR) "
11 we kLow on THIS LINE INDICATES
" WHEN CL .
BINARY PL" 2 . 4 OATA W S1HOL Dsoggo -- CODE DECODED BY UY. ACTIVATES
9 9 10 TURNED OFF 57 e CORRESPONDING CODE PLUG ON
| A : MULTIPLE ENCODER BOARD.
REMOTE DISABLING L (wore 2) 1 DISABLING U1 (wore 4) LE ENCODER BOARD
OF U2 DECODER 74 hd DECODER OUTPUT
(OPTIONAL)
R13 CODE PLUG DETERMINES TRNGOOSA = = =
Ar(13.6v) 12 ‘ A4+ (6.2v) SPECIFIC CODE WORD conE PLUG
470 THAT IS DECODED BY U2.
VY =3 3 BINARY "PL" DETECT
o 6.2v I.or l l l l ‘ P==<73 (70 mASTER DECODER)
Y <>
= = l - 10 1, (2 I Je
4-8 2-USER MODELS LY ——Yrxyl LOW ON THIS LINE INDICATES
CODE DECODED BY ONE OF
~ 6.2V DC 1 THE DECODERS.
RESIST] Vd—' NETWORK
6.0V RP EE 27)
yyes SAME FUNCTION AS U1 JUIE LOW ON THIS LINE INDICATES
At 23| 22| 21} 2ol 19| 18| 17| ‘&) 75 13 Vzd (//075- 3) o CODE DECODED BY U2. ACTIVATES
e e CORRESPONDING CODE PLUG ON
~ oV LA { Vel L4 /”:! > ~ . MULTIPLE ENCODER BOARD.
= 3losc ve vecover |» BUFEER, SWITCH) WVERTER O
GND 1 >——— 4 DECODER ouTPUT > B> 7L 20 DECODER 0UTPUT B
= & P DATA IN (FLIP-£20P)
JU10 9 70 Wz GROUND FROA?
(Wore &) l: WHEN CLOSED {23 SIMELE TONE
REMOTE DISABLING 15 52 HOLDS 05 o PECODER (0r°TIONAL)
>
OF U3 DECOOER l TURNED OFF, 52 wore 3)
(0P TIONAL) CODE PLUG DETERMINES TEN6005 4 DISABLING U2
SPECIFIC CODE WORD CovE PLUG DECODER OUTPUT
THAT IS DECODED BY U3. L L
l l m 12 I J3
Y L_ Y Y s
<L
4-USER MODEL ONLY z3
RESISTIVE NETWORK
(SEE Z1)
SAME FUNCTION AS U1
At 24I 23| 22 alzol 19| m /7l r;l 13 ar (N‘g;.";;) P
1 s ez @7 e
Ee BUFFER #9692
= 3| osc W U3 vEcover |7 SWITCH/INVERTER
# " DECODER ourPUT > B (21 DECODER OUTPUT C
& > DATA /i (FLIP~FLoR) .
Ju1t 9 0 2.2k
JVe LOW ON THIS LINE INDICATES
REMOTE DISABLING (wore 2) 17 WHEN CLOSED - CODE DECODED BY U3. ACTIVATES
oF U3 pECODER 9 — S3HOLDS 07 s CORRESPONDING CODE PLUG ON
CorP7ioMacL) TURNED OFF, (NOTE 4) MULTIPLE ENCODER BOARD
DETERMINES TRNGOOSA . $3
DISABLING U3
SPECIFIC cooE PLUG
CODE WORD DECODER OUTPUT
THAT IS |
DECODED i l l l i l i l | = =
\ 4 BY U4. 7 2 u 12 J4
T T l 10 l .
z4
RESISTIVE NETWORN
(SEE.
- SAME FUNCTION AS U1 %
24| 23| 22| 21| 20| 791 18| 17| 1&| 75 73 A+ (vore 3)  (cR8
! =2 P @9 D <
>0 #2642 mIeez
DETAIL A = 3losc w va vevoser |7 BUFFER, SWITCH/INVERTER
p 56 EBC 1 DECODER voTEUT > B> 22 DECOPER OUTPUT D
JUt "
é a 09 2 9 0 w8 LOW ON THIS LINE INDICATES
Y1 BOTTOM VIEW  (BOT70M wEW) (BorroM VIEW) (nore 2) = WHEN CLOSED J‘ (L;ODE DECODED BY U4. ACTIVATES
S4 HOLDS Q9 w7 'ORRESPONDING CODE PLUG ON
TURNED OFF, sa (NOTE 4) MULTIPLE ENCODER BOARD
DISABLING U4
DECODER OUTPUT
= = EEPS-17047- 8B

NOTES:

UNLESS OTHERWISE INDICATED:
RESISTOR VALUES ARE IN OHMS;
CAPACITOR VALUES ARE IN
MICROFARADS.

JUMPERS JUS, JU10, JUTT AND
JU12 ARE CONNECTED-

JUMPERS JU13, JU14, JU15 AND
JU16 ARE CONNECTED WHEN~-
EVER THE RECEIVED CODE
DATA 1S RETRANSMITTED.

IF NEW CODE DATA IS GENER--
ATED FOR RETRANSMISSION,
THE CORRESPONDING JUMPER
1§ REMOVED.

BOTH JUMPERS IN JUMPER
COMBINATIONS JUT—JU2, JU3—
JU4, JUS—-JUB, AND JU7—-JU8 ARE
NEVER TO BE CONNECTED AT
THE SAME TIME. JU1,JU3, JUS,
AND JU7 ARE THE NORMAL
CONNECTIONS. JU2, JU4, JUG,
AND JU8 ARE CONNECTED
WHEN THE REPEATER FUR—
NISHES A GROUND INPUT AT
PIN 23 FROM ANOTHER MODULE
{SUCH AS A SINGLE TONE
DECODER).

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TRN6326A Two-User Control Module

LEGEND

Y - O

= THEORY OF OPERATION DATA

= MAINTENANCE DATA

= PRIMARY SIGNAL FLOW

=SECONDARY SIGNAL FLOW

TRN6166A Four User Control Module (NOTE III) P1.-3460-A
CAPACITOR, fixed:
Cl 21-83798B01 | 100 pF £5%; 200 V
cz 21-82610C22 | 20 pF +5%; 200 V
C3 21-82428B09 { .0047 uF *10%; 100 V
C4 21-82428B59 | .01 uF +80-20%; 200 V
DIODE: (SEE NOTE I)
CR1 thru 4 48-83654H01 | silicon
CR5#* thru 83 48-83654H01 | silicon
SOCKET
Ji,2 9-82071K01 code plug
I3, 4% 9-82071K01 code plug
TRANSISTOR: (SEE NOTE 1)
Q1 48-869653 field-effect type M9653
Q2 thru 5 48-869642 NPN; type M9642
Q6% thru 9% 48-869642 NPN; type M9642
RESISTOR, fixed; #5%; 1/4 W:
unless otherwise stated
R1, 4 6-124B14 470k
R2 6-124A77 15k
R3 6-124B04 180k
R5,7,9%,11 6-124C57 2.2k +£10%
R6, 8, 10%, 12% | 6-124C89 47Tk 5%
R13 6-125C41 470 +10%; 1/2 W
SWITCH:
S1,2, 3%, 4 40-83204RB01 |spst; slide
INTEGRATED CIRCUIT:
(SEE NOTE I)
Ul, 2, 3%, 4% 51-84267A82 jtype M6782
VOLTAGE REGULATOR:
(SEE NOTE I)
VR1 48-83696E07 |Zener type; 6.2 V
CRYSTAL: (SEE NOTE II)
Y1 48-82003K01 {50 kHz
NETWORK:
Z1,2, 3%, 4% 51-82142K02 [resistor
NOTE I: For optimum performance, diodes, transistors, and
integrated circuits must be ordered by Motorola
part numbers.
NOTE II. When ordering crystal units, specify carrier fre-
quency, crystal frequency and crystal type number.
NOTEIII. Components referenced with an asterisk () are’

used only with the 4-user control module. All other

components are used with both modules.



TIME-OUT TIMER

MODEL TLN4636A

MAINTENANCE & TROUBLESHOOTING quency, the period is doubled. FEach bistable
starts with its output section saturated and its
FUNCTION-

input section in cutoff, and reverses this con-
dition only by application of a negative-going
signal. This initially produces a low level at the
time multiplier outputs. The first time multi-

plier must be held in this condition until the Limits period of time the transmitter may be

This module may be serviced either while con-
nected to the station or while connected to ex-
ternal test equipment as described in the Control
Chassis section of this manual. The following

procedure is written for out-of-station servicing A irs o s
but is functionally applicable to in-station ser- timing generator has stabilized. This is ac- keyed.
vicing also. complished by applying a positive pulse to the
cathode of CR4 at the instant the switched A+
Step 1. Remove the module from the chassis. is turned on. This pulse reaches CR4 through TIMINGG GENERATOR TIME MULTIPLIER TIME MULTIPLIER®2 -
i i ASTABLE | TIME MU
Step 2. Connect a 13.5 V DC power supply to C8 and R15 to counteract a negative pulse which SW A+ E 'MULTIVIBRATOR > BISTABLE MULTIVIBRATOR ~ BISTABLE MULTIVIBRATOR ~ BISTABLE MU%_‘!I-':\';IIE'REAF‘{I'OS
the module so ground (-) is connected to pin 1 may be produced by the timing generator when L %8
and the positive (+) terminal is connected to pin it is first turned on. As the signal from the
12. Turn the power supply on timing generator goes through the first com- Vi br &7 \
plete cycle (goes to a high level and then returns " o c6 l cr ns CE o l o v 1 v
S.tep 3. Connect a 5k-ohm resistor between to a low level) the condition of the time multi- A « ?’f el 410 o \ ) - c’4I3 clqla
pins 4 and 12. plier #1 is reversed such that Q3 is driven into M RS /s R7 Vi es e . t o are o4 e 4 s - o -0 o azs aze ce S ot ot '
. . 3 3 3 i cz iM 470 ¢4 47k T 4.7% iM % -~ 5 = R3 R32
Step 4. Disconnect both time selection jumpers  Saturation and the output section Q4 is cut off. . ‘ Ts e wt o1 Ri0 s 7K o 1M ™ e wee 1™ 47K o AT ML, o ™M 4T
and place them so they will not contact any por- This results in the output of time multiplier #1 Qi 10 © Q@ Q3 P ) piss 24 © s a7k aTk ~ pis —©
tion of the circuitry. going high. No other changes occur until the mMo447 o cR2 Yo, M9447 M9642 I~ Fors CRaT vogaz | 2o |mseaz Fcrs >< crRep Mg§42 AMIN Mgg42 dorr creg T Q8 | a2min
timing generator completes its second cycle, GND \.>> _J__I 0, ® <3 V%% —® <\ 0;‘9642 —@®
S.tep 5. Cfmnect a temporary jumper between which causes time multiplier #1 to reset to the R4 RS 0-- - iz > r20 ot Q}
pins 5 and pin 1. initial state. This reset produces a negative- 470K JaToN of tssec fe 12k 12k 12k 12k fing R2s
L X L qs s GND 1 v
Step b. Refer to the schematic diagram and going input to‘the time multiplier #2, causing it START
chart and note the desired timing cycle for dif- to reverse states. This process continues through KEY INHIBIT cre
ferent stages of the module. Use a stop-watch all five time mulcipliers with each one producing LOCAL P-T—T sevg;ﬁngn LOCAL P-T-T 5 >-afjpun ooy ¥
to compare the desired timing of highs and lows an (?utput Wlth. a period which is ?xactl‘y twu‘:e 1';he LINE P-T-T Tcpﬁzi :'TT-: CRIO
on a VIVM. Timing should be accurate to with- period of the input. Once the desired time limit LINE P-T-T 6 >{P-ge —) > cris oo
. . . : : »§ el INE & LOCAL
in +10%. on continuous transmission has been determined, _TMEUT 4, > "t 2 ! piNEB LOGAL LLommeet
. ] jumpers are connected to the output of theap- magae o0 000 0 Dt e Ces . L L Lo 0 ke s T » - o )#czz P aprR Tiwe seLecr | TMENULTIPLIER
Step 7. Move the temporary jumper between propriate time multiplier. Different transmis- SWITCHED. GROUKD g . P [ o ~
pins 6 and 1 and repeat step 6. sion times may be selected for base station or SQUELCH GATE ~ ~
. . MODULE
Step 8. Move the temporary jumper to pins 22 repeater functions. These jumpers route the =
and l and r F v P negative-going multiplier output to the time-out 'fCR" msg’;iEMLIJ‘LTlﬁLIER o A o rser & CRi6 Ri7 TIME-OUT STORAGE % Y Ret NHIBIT
epeat step 6. ULTIVIBRATOR <7 BISTABLE MULTIVIBRATOR 2 RESET ') - BISTABLE N 1:‘ SWITCH
storage multivibrator. ci6 ci7 l MULT
Step 9. If a defective stage is not located, ¢ A+ LINE 8 LocAL R o %;4 5 A 0)':9 C}Z? _ ULTIVIBRATOR ase
. i T . .01 +
check connections and continuity of plating for The t?me—out st(l)rage stage,. f.ormed by 914 Sereer " am Tk 2 720‘5 :375k vl R4z R43 A R4d R45 o o R50 RS54 ?NABLES ™ ILIS:IB'TS
opens and shorts. and Q15, is also a bistable multivibrator which ol . "Mase L 4.7k Tot 4.7k FiM M 4.7 ASTABLE T bl P XMTR
acts as a driver for the inhibit switch, Ql6., As- At 42 . pey '::: ® Ra6 R49 P 2:‘;‘7’_4&53 R55 R59 ~ O ey
CIRCUIT DESCRIPTION sume that the timing sequence was initiated by a M9642 Toriz CRI3P M%&z 4 MIN M3242 TE e crisw X Q1 S MIN Q4 a7k $onzo 1rca§7k 7 Qe 7 4 INHIBIT
line or local P-T-T signal and that the base <3N F 1% —® <3N\ 0M9642 M9642 p M9642
The timing function is started by either a station function is connected to "Time-Out'' after <<y - RS3 A\ ¥
line or local P-T-T signal, or by a reset signal four minutes. Also assume that the repeater & & by b e g 525:
from the squelch gate module. These starting function is jumpered to time out after only two EEPS-8248-C
signals are switched grounds which are applied minutes. The low level signal from the two-
to the base of reset switch Q12 through a diode minute output is prevented from reversing the
or gate formed by CR9 and CR10, and another condition of the time-out storage bistable by the
4 . . .
diode or gate, CR16 and CR17. When any one of application of A+ through R34 and diode CRI19 to ;‘T‘ZL-T THMING DIAGRAM TIMESQUT REMOVAL OF
these grounds reach the base of Q13, the stage the cathode of CR20. This logic high counteracts awmutes WA noTES:
is turned on, which causes switched A+ to be the effect of the negative-going pulse. When the e ~ 1532(:‘-— " RESISTOR VALUES ARE T QHMS
applied to all other stages of the Time-Out period reaches four minutes, the fourth multiplier RPTR_TIME 1M‘|‘:|S|LEGR ‘ l CAPACITOR VALUES ARE IN MICROFARADS
Timer module. returns to its normal state and produces a low SELECT GENERATOR = 2 zg;;;{if[’sysggf);vsl\fjl;/fg/laﬁfNTHESESARE
o . level output. This output is coupled through C21 +—30 SEC—>] e ' URING TRANSIIT
App1‘1cz.1t10n of switched A+ starts the as a negative pulse. This negative pulse is applied u : TN e L 1 ] [
mast-eI: timing generator, which is an astable to the base of Q15 through CR21 and causes the OL-DEPS—8250-4 x"'L‘ ’ 1MIN |
multivibrator (formed by Q1 and Q2) that operates storage bistable to change states. When this oc- . . B ! . o : !
at a r.ate of one cycle every 15 seconds. The curs, Q15 is driven into cutoff, causing the SHOWN FROM SOLDER SIDE LIlTLET,,,L,ER L_J_—T_ lﬁm
tran%lstors and capacitors in this stage are storage output to go high. This high level causes NO. 2 i X LEGEND
specially selected for low leakage and must be re- Q16 to go into saturation and provides a switched e r ! CIRCUIT THEORY MOST EASILY UNDERSTOOD
placed by low leakage components to retain the ground output MULTIPLIER *———‘l_—____] START © BY BEGINNING AT THIS POINT AND FOLLOWING
) NO. 3 AMIN SIGNAL FLOW

15-second cycle. As shown in the waveform

»
chart. T i i il
ar he output section starts in the saturated TIME I D ~ THEORY OF OPERATION DATA

MULTIPLIER

TIME-OUT TIMER

condition and reverses every 7-1/2 seconds.
The switched ground output turns off the nos
transmitter. When the input is removed from the TIME . © MAINTENANCE DATA
The five time multipliers are bistable time-out timer reset stage, this stage cuts off and oL TIPLIER
multivibrators which actually perform frequency switched A+ is removed from all stages. As a - PRIMARY SIGNAL FLOW
division. However, when dealing with low fre- result, the switched ground output is removed. TIME-OUT ~[=
quencies it is more convenient to refer to the When the input is again applied, the timer is in- STORAGE OCCURRENCE OF WAVEFORM —P>— - seconvary siGnaL rrow
time or period of one cycle; by halving the fre- stantly reset and another timing cycle starts. IS'\*LT;BC'; 3:;.‘&“;’52‘;”&‘2”&2’3‘5@3&2
ouTPUT =

PARTS LIST SHOWN ON BACK
68P81015FE41-E



REFERENCE
sSymMBoOL

MOTOROLA
PART NO.

DESCRIPTION

REVISIONS 63P81C15E41-E
BOARD AND | REF,
SUFFIX NO. | sYmBoL CHANGE LOCATION
TILN4636A CR1 WAS 48-82392B03 Ql BASE
CR2 WAS 48-82392B03 Q2 BASE
CR3 WAS 48-82392B03 Q3 BASE
CR4 WAS 48-82392B03 Q4 BASE
CR5 WAS 45-82392B03 Q5 BASE
CRé6 WAS 48-82392B03 Q6 BASE
CR7 WAS 48-82392B03 Q7 BASE
Ck8 WAS 48-82392B03 Q8 BASE
CR12 WAS 48-82392B03 Q9 BASE
CR13 WAS 48-82392RB03 Q10 BASE
CR14 WAS 48-82392B03 Q11 BASE
CRI15 WAS 48-82392B03 Q12 BASE
CR20 WAS 48-82392B03 Q15 BASE
CR2! WAS 48-82392B03 Q15 BASE
TLN4636A-1 R52 FROM 6-129269, Q13 BASE

PARTS LIST

TLN4636A Time-Out-Timer Board

PL-1695-C

1.8k
TO 6-124C61, 3.3k

C9 thru 22

CR1 thru 8,
12 thru 1%,
20, 21
CR9, 10,11,
16,17, 18,
19

Ql, 2

Q3 thru 12
Q13

Q14, 15, 16

R20, 21

R23
R24, 25
R26
R27
R28, 29
R30
R31
R32
R33, 34
R35
R36
R37
R38
R39, 40
R41
R42
R43, 44
R45
R46
R47, 48
R49
R50
R51
R52
R53
R54
R55
R56, 57
R58
R59
R60
R61
R62
R63

23-865136
23-82783B27
21-82428B35
23-82783B27
21-82428B35
8-82905G07
21-82428B35

H8-83654H01

H8-82392B03

48-869447
48-869642
48-869643
48-869642

6-128902
6-129189
6-129148
6-127801
6-128902
6-127804
6-129013
6-128902
6-129230
6-128902
6-129013
6-127801
6-127804
6-129013
6-128902
6-129230
6-128902
6-129013
6127804
6-129013
6-128902
6-129230
6-128902
6-129013
6-127804
6-128902
6-124B09
6-127804
6-129013
6-128902
6-129230
6-128902
6-129013
6-127804
6-129013
6-128902
6-129230
6-128902
6-129013
6-127804
6-124C61
6-127801
6-127804
6-128902
6-129230
6-129013
6-128902
6-127804
6-129013
6128686
6-129230

CAPACITOR, fixed:
25 V; unl stated

15 220%; 20 Vv

10

.01 +80-20%; 500 V
10

.01 +80-20%; 500 V
0.1; 50V

.01 +80-20%; 500 V

uF +10%;

SEMICONDUCTOR DEVICE,
diode: SEE NOTE

silicon

silicon

RANSISTOR: SEE NOTE
-N; type M9447
-N; type M9642
-P; type M9643
-N

T
N
N
P
N ; type M9642

-P
-P
-N
-P

RESISTOR, fixed: #10%; 1/4 W;
unl stated
47k

1 meg 5%
470k
470
47k
4.7k
1 meg
47k
12k
47k

1 meg
470
4.7k
1 meg
47k
12k
47k

1 meg
4.7k
1 meg
47k
12k
47k

1 meg
4.7k
47k
22
4.7k
1 meg
47k
12k
47k

1 meg
4.7k
1 meg
47k
12k
47k

1 meg
4.7k
3.3k
470
4.7k
47k
12k

1 meg
47k
4.7k
1 meg
8.2k
12k

REFERENCE MOTOROLA ~
sSymMBoOL PART NO. PESTRIPTION
NON-REFERENCED ITE MS:

45-83914C01 GUIDE, card; 2 req'd
9-83011H01 RECEPTACLES, female; Sreq'd.
39-10184A30 TERMINALS, male;10 req'd.
43-865080 BUSHING: 2 req'd
39-10184A24 TERMINAL, female; 2 req'd.
64-84937D01 PANEL, time-out timer

NOTE:

Replacement diodes and transistors must be ordered
only by Motorola part number for optimum performance.




MULT! CODE

MULT! "PL" LATCHED OUTPUT

MULTI CODE

MULTI "PL" LATCHED OUTPUT

KEYED A+

TONE "PL" GATE KEY

MULTI "PL" LATCHED OUTPUT

BINARY "PL" GATE KEY

MULTI "PL" LATCHED OUTPUT

A

DELAYED KEYED A+

MULTI "PL" LATCHED OUTPUT

"PL" INDICATE

MULTI CODE

MULTI "PL" LATCHED OUTPUT

MULT} CODE ~

A

A

B

B

H

)

+

G

E

E 19

F 20 E

SHOWN FROM SOLDER SIDE

SOLDER SIDE
COMPONENT SIDE g{g} BO- DEPS-18099-A

80 -DEPS-18098-A

OL -DEPS-1B1I00-A

INPUTS

>

ONE MULTI-CODE INPUT
1S LOW WHEN “PRIVATE-
LINE” CODE IS DETECTED
IN 4—-USER MODULE.

CODE C INPUT IS LOW. RE— B MAINS OFF UNTIL CODE A CODE D
MAINS OFF UNTIL CODE A RIZ SWITCH
OR B OR C INPUT IS LOW,
OR BOR D INPUT IS LOW. (NOTE 2) 2.7k —_—
P RIS L[N " o
~ oK Mo 42
RIS RIZ Ric 26
j¢ Y ' ' Q3 10K ‘ ;
. L:g M9642 = Q4 SWITCHES ON WHEN~
a9 R14 = EVER Q3 IS TURNED OFF
= +13.6V ID' 10K L (LOW CODE D INPUT AT
crR20 B . < <4  CODE D CODEC  piv23).
NOTES: g 2.7k SELECT LATCH SWITCH
: cszq -1 R20 o6 —14 ¢
1. UNLESS OTHERWISE INDICATED: = (NOTE 2) 10K M9642
RESISTOR VALUES ARE IN OHMS; crio R o a5 &2
e ’ 10K ey
CAPACITOR VALUES ARE IN MICROFARADS. 10K, Y M9o4a2 ‘a.0v = Q6 SWITCHES ON WHEN— — nh_AAgrLcT»J«EgL
cr22 c = 13,
2. AHIGH ON THE COLLECTOR OF ONE SELECT LATCH PROVIDES ¢ R CODE C Q7 TURNS OFF WHENEVER CODE B ;EL‘;E”',? gg i ?;Z%?E:F oUTPUTS
FEEDBACK TO TURN ON THE OTHER THREE CODE SELECT :Eo' = SELECT i?ql;);sﬁolg; [erl;lgLL gob:; R23 SWITCH PIN 22).
LATCHES. THUS ONLY ONE OF THE FOUR CODE SELECT LATCHES cr23 = = LATCH O CORD NPT 1S oW 0 27K s e
1S TURNED OFF AT ANY TIME. e + <‘1 c . R2S V%% e —
cR24 (NoTE 2) oK 26 M9e42
™ R22 v 5%
CR17 ’ 4
te I fox _J_cs MIe4z L = g)a SWITCHES ON WHEN.-
cr2s g EVER Q7 IS TURNED OFF
¢ Q9 TURNS OFF WHENEVER IO 1 = (LOW CODE B INPUT AT
CODE A INPUT IS LOW. RE— 143, ¢\ = - CODE B PIN4).
CR26 MAINS OFF UNTIL CODE 8 SELECT CODE A
] OR C OR D INPUT IS LOW.
— s R LATCH SWITCH
R P ®30 P o0 <3 A
Ll \I —
(NOTE 2) 1ox M9e4-2
cr28 R34
+ Q9 10K, L
<29 M96az | =
cR2! = Q10 SWITCHES ON WHEN~
+136V A+ 12>—— s +i3.6v bl = EVER Q9 IS TURNED OFF
crR30 = = CODE A {LOW CODE A INPUT AT
— Ul 43 i SELECT PIN 2).
A 2 = M R27
oMY o o crie _27 LATCH
vz cR2 A THRU D ”
B 4> o= o SWITCH
s cR3 al
c 22 —O0— — O i
il M93643 CRY4 vz
Jua cr4 R Ll O- $ 9 ¢ v o
D 23) ot o e { < 7 TONE *PL" GATE KEY
47K R3 R7 RS
r2 10K 12K 150
4.7¢
[ = YcRO YcCRiO = tleca DETERMINES REVERSE BURST
o s GATING TIME ( R2 150 MSEC)
+13.6V =
Q1 TURNS ON WHEN
ANY A THRU D CODE
INPUT IS LOW.
(17 “PL” INDICATE
* {b XEYED A+
)
E THRUH fox 1O BINARY "PL" GATE KEY
SWITCH Bcriz FCRI3 juue
a2 ONE—OF—FOUR SELECT CODE LATCH——
M9L43 CRIG JUIO (QUADSTABLE)
Jus RS _4 - »t O~ ——0— Q17 TURNS OFF WHEN—
e 18 o = te sy Re Q13 TURNS OFF WHENEVER EVER CODE H INPUT 1S +43.6V
o R - =5 10K, R CODE G INPUT IS LOW, RE- LOW. REMAINS OFF CODE H
F 20) o ——0 ¢ 47K 190 | oy /Y oETERMINES DIGITAL MAINS OFF UNTIL CODE E UNTIL CODE £ OR F O R33 SWITCH .
! = = TURN-OFF CODE TIME OR F OR H INPUT IS LOW. (noTE 2) G INPUT IS LOW. e oy {2 H
o e ] :Ds (APPROX. 210 < Q2
G 2t O — -0 e == oK M964 2.
U8 cz8 36V oo TUANS OMWHEN C§31 R32 N _ an R3e
H 24 O — > ANY E THRU H CODE 10K =
INPUT IS LOW. R3S c7 esa M9e42 L = Q12 SWITCHES ON WHEN-
15 o1 oK. EVER Q11 IS TURNED OFF
S +ti3.0v = CODE G (LOW CODE H INPUT AT
CR36 = = CODE H PIN 24).
N
GND 1 )———]— ¢ b ZRS‘ISK SELECT SWITCH
- — CRrRA7 A Rao LATCH (\ 15 ¢
e < - ot
cr32 ezy (NOTE 2) - et M964 )
I ' . MULTI “PL
or Le ”39 M4z Q75 TURNS OFF WHENEVER 13,6V = V 14 SHTCHES ON WHEN- T SoreuTs
CR47 1S FORWARD crR28 ok CODE G 13,6 CODE F EVER Q13 1S TURNED CFF
BIASED WITH Q19 ON. DELAYED e -0t = CODE F INPUT /S LOW. RE- Swi (LOW CODE G INPUT AT
HIGH INPUT (SWITCHED WI%'H DELAY TURN-OFF = L SELECT MAINS OFF UNT/L CODE E OR R43 WITCH PIN 21).
+13.6 V) TURNS ON Q19 REVERSE BIASED GENERATOR SWITCH cRrR29 LATCH G OR H INPUT 1S LOW. ﬁ 2.7k (N o F
70 PRODUCE GROUND a19 oFFO imoy e . <\‘ gas o
AT ITS COLLECTOR. CcR40 ( NOTE 2) 1OK. cac M964a2
¢ crR47 RGO 23 ¢ RA42. _ . Qis 10K
" 11 2.2k it | 10K M3642 = A ;
JE . te o raa = Q16 SWITCHES ON WHEN-
=4 =
HIGH LEVEL s F5 L CRA1 Q17 TURNS OFF WHENEVER =Y} 1ok EVER Q15 1S TURNED OFF
Q9 =~ (LOW CODE F INPUT AT
(SWITCHED +13.6 V) M9e42 'th ?25'2 Q20 Joot Q21 e CODE E INPUT IS LOW. RE— = == = s
PRODUCES +136 V ’ (> M2328 MAINS OFF UNTIL cODE ~ T13.0V CODE F N 20).
RS2 cR48 M&43 craz
AT Q21 EMITTER. KEYING e ) ) > FOR G OR H INPUT IS LOW. SELECT CODE E
2.2x SWITCH P\ e ) LATCH SWITCH
rS8 AS craz 0 27K
s.zsa RSS o585 o5 cR49 o~ RS0 (s QQ'a <19 E
K 18K RS0 »t ¢ <
< cra4 (NoTE 2) Il G M964 2 Q78 SWITCHES ON WHEN—
e Q17 1OK. EVER Q17 1S TURNED OFF
A Q21 TURNS ON AS SOON M964a2 = (LOW CODE E INPUT AT
L AS Q19 TURNS ON. RE- cras PN 1),
Q MAINS ON FOR 180 mS e WITH JU13 IN, THIS LINE
C11 CHARGES RAPIDLY THROUGH AFTER Q19 TURNS OFF. = GOES HIGH AT START OF
C47 AND Q21 BASE-EMITTER WHEN Q20 NORMALLY TURNED ON Jui3 CR4AGL = = CODE E HIGH INPUT TO Q19. RE—
Q21 TURNS ON. WHEN Q19 TURNS EXCEPT FOR A 180 MILLI~ ¢ SELECT MAINS HIGH FOR APPROX.
OFF C11 DISCHARGES THROUGH SECOND PERIOD AFTER Q19 g R47 LATCH 180 mS AFTER HIGH IS
Q21, R55, AND R54. THIS REVERSE  JNPUT GOES LOW. WHEN CR34 foKr REMOVED FROM Q19
BIASES CR48 TO TURN OFF Q20, TURNED ON COLLECTOR o

ONE—OF—FOUR SELECT
(QUADSTABLE

Q3 TURNS OFF WHENEVER

Q5 TURNS OFF WHENEVER

CODE D INPUT IS LOW. RE—

CODE LATCH
) N

+3.6V

DIODE LOGIC MODULE

MODEL TRN6327A

DISCHARGE ACTION CONTINUES
FOR 180 MILLISECONDS AT WHICH
TIME Q20 TURNS ON TO TURN OFF
Qz21.

VOLTAGE HOLDS Q21 NFF
PROVIDED Q19 IS TURNED
OFF.

FUNCTION-

Adapts community repeater for cross coding

(transmits a different PL code than was received)
Provides a logic interface which accepts a low
logic level from any one of eight tone or binary

"Private-Line" decoders and provides a logic

low to activate a corresponding tone or binary

"Private-Line' encoder.

REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION

PARTS LIST

TRN6327A Diode Logic Module PL-3571-0O
CAPACITOR, fixed:

Cl,2 23-82783B13 |15 uF #5%; 25 V

C3 thru 10 21-82428B59 | .01 uF +80-20%; 200 V

Cl1 23-82783B24 |15 uF %10%; 25 V

Ccl2 21-83596E13 |.001 uF £10%; 100 V

Cl13 21-82372C04 |.05 uF +80-20%; 25 V
DIODE: (SEE NOTE)

CRI thru 49 48-83654H01 | silicon
TRANSISTOR: (SEE NOTE)

Ql1,2,20 48-869643 PNP; type M9643

Q3 thru 19 48-869642 NPN; type M9642

Q21 48-869328 PNP; type M9328
RESISTOR, fixed: #10%; 1/4W;
unless otherwise stated

R1,2,4,5 6-124C65 4.7k

R3,6,9,12, 6-124C73 10k

14,15, 16,17,

19, 20, 21, 22,

24, 25, 26, 27,

29, 30, 31, 32,

34, 35, 36, 37,

39, 40, 41, 42,

44, 45, 46, 47,

49,50,51

RS, 11 6-124C29 150

R7,57 6-124A75 12k +5%

R10 6-124A83 27k £5%

R13,18,23,28,] 6-124C59 2.7k

33, 38,43,48

R52, 60 6-124C57 2.2k

R53 6-124C49 1k

R54, 59 6-124A53 1.5k 5%

R55 6-124A79 18k +5%

R56 6-125A40 1k #5%; 1/2 W

R58 6-124A45 680 £59%,

NON-REFERENCED ITEM
1-80781B19 CIRCUIT BOARD ASSY. includes

9-83011H01 RECEPTACLE,
pin; 24 req'd.
43-865080 STANDOFF; 2 req'd.

EEPS-18097- A

13 DELAYED KEYED A+

68P81026E84-A
2/23/76-NPC

DIODE LOGIC MODULE



1. FUNCTIONAL OPERATION

When a switched ground is re-

ceived from the diode logic module, one
of the PL tone oscillators is enabled. A fast
start feature provides usable output from the
selected oscillator within 30 milliseconds. A
reverse burst feature reverses the phase of the
generated PL tone for approximately 130-180
milliseconds after the transmitter is unkeyed.
This dampens the '"Vibrasponder' resonant reeds
in listening receivers and eliminates receiver
squelch tail noise bursts at the end of each mes-~
sage.

2. CIRCUIT DESCRIPTION

2.1 Operation of all four PL tone oscillators
is identical. Therefore, the following
theory describes only the circuit operation of
PL tone oscillator No. 1, and is applicable to
the other three. Refer to Figure 1 and the sche-
matic diagram,
2.2 The tone oscillator consists basically of
a two-stage oscillator (Q101 and Q104),
a turn-off stage (Q103), and tone amplifiers
(Q904 and Q905). The frequency-determining
element of the oscillator is "Vibrasender' res-
onant reed E101 (an electromechanical equivalent
of a parallel-tuned high Q tank circuit). The
output stage of the oscillator Q104 provides a
tone from both its emitter and its collector.
Tones from the two outputs are of opposite phase,
with the Q104 emitter supplying the PL tone
during a transmission and the Q104 collector

supplying the out-of-phase tone (reverse burst)
at the end of a transmission. These tone outputs
are fed into separate amplifiers (Q901 and Q903)
where they are amplified to a usable level be-
fore routing to the PL tone gate and reverse
gate.

2.3 Passage of tones from one or the other
outputs to the base of tone amplifiers
Q904 and Q905 is controlled by the PL tone gate
and the reverse burst gate. During a transmis-
sion, the PL tone gate is open, passing the tones
from the emitter output of Q104, through ampli-
fierQ903, to tone amplifiers Q904 and Q905.
From the collector of Q904 the tone is fed into
the transmitter modulator. (At this time, the
reverse burst gate is closed.) When the opera-
tor releases his push-to-talk switch at the end
of a transmission, the PL tone gate closes, ter-
minating transmission of the in-phase "Private-
Line' tone. Simultaneously the reverse burst
gate opens, passing the out-of-phase tone sig-
nal from Q104 through amplifier Q901 to tone

amplifiers @904 and Q905. Q902 is an inverter
stage that feeds the reverse burst switch (Q906).

2.4 The oscillator turn-off circuit (Q103),

connected across the secondary winding
of the "Vibrasender' resonant reed coil, shorts
that winding so as to disable the tone output of
Q101 whenever ground is removed from the os-
cillator turn-on point (pin 2).

2.5 The purpose of the Q102 pulse circuit

is to "fast-start'" the tone oscillator to
permit faster receiver PL squelch action
thereby speeding up system operation. The
pulse circuit increases the PL tone oscilla-
tor rise time to a usable level in approximately

30 milliseconds instead of the usual 2-1/2 seconds.

This is accomplished by pulsing the primary input
of the tone oscillator '"Vibrasender" resonant
reed with a 3 millisecond pulse which causes the
tone oscillator to '"fast-start'.

3. MAINTENANCE
3.1  RECOMMENDED TEST EQUIPMENT

a. Motorola SLLN6221A "Private-Line"
Tone Generator--used for testing
""Vibrasender'' resonant reed.

b. Motorola solid state ac voltmeter--
used for tone level measurements.

¢. General purpose oscilloscope--
valuable for signal tracing and lo-
cating sources of distortion.

d. Motorola solid state dc multimeter
--used for dc voltage measurement.

e. Motorola S1324A Digital Frequency
Meter or S1325A Digital Frequency
and Deviation Meter--used for
measuring PL tone frequency.

3.2 PERFORMANCE TEST

Measure frequency deviation of the trans-
mitter in which the encoder is installed. With
the transmitter keyed and PL tone modulation
(only), deviation should read +0.5 to +1. 0 kHz.

3.3

Step 1.
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Figure 1.
Encoder Module Functional Diagram

TROUBLESHOOTING

If no deviation is measured, the trouble

may lie in the tone oscillator or tone output cir-

cuit. The trouble may be isolated by the following

steps.

Check A+ input to encoder.

Check ac signal voltage at collector
of Q903.

If signal is present, check Q904.

If no signal is present any component
in the oscillator loop could cause the
trouble. Check the '""Vibrasender!
resonant reed in the "Private-Line"
tone generator.

If the tone generator does not produce
an output signal the reed is defective.

f. If the reedi is good, replace it in the
encoder amd make dc voltage measure-
ments in the tone oscillator circuit
to locate the defective component.

Step 2. If low deviation is measured, check
ac signal voltages amd compare them with the
schematic voltage readings to find the source
of trouble.

Step 3. If deviatio:n is normal, but calls are
not being received, w«heck the frequency of the PIL,
encoder tone. If off-frequency, replace the
"Vibrasender' resomant reed.

Step 4. If squelch tail noise bursts are heard
by all listening receivers, check dc voltages of
Q902 and Q906 in keyed and unkeyed conditions.

Step 5. If too much tone deviation is measured,
check feedback amplifier Q904,

MULTIPLE TONE "PRIVATE-LINE”

ENCODER MODULE

MODEL TLN5744A

FUNCTION -

Generates a tone '"Private-Line'' signal to be
transmitted in community repeaters where cross-
coding is required. A low input from a diode
logic module determines which of four tone oscil-
lators is enabled.

68P81026E89-B
11/5/76-NPC

MULTIPLE TONE “PRIVATE—LINE” ENCODER MODULE
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FUNCTION

Generates a '""Digital Private-Line'' code to be
transmitted in community repeaters where
cross coding is required. A low input from a
diode logic module determines which of four

code plugs is enabled.
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KEYED A+ BASE EMITTER WHEN Q706 72 )
5 @ | g 22K &y @706 TURNS ON. WHEN Q706 TURNS £ FlT i¢ e 6 DELAYED KEYED A+
: MO G442  OFF c710 DISCHARGES ;?22,(/ 12K * o5
R720 THROUGH Q708, R722 AND .
ReP f“’;f” BINARY 3o & 1K R721. THIS REVERSE BIASES b te Q707 0707 NORMALLY
PLT INDICATE CR702 TO TURN OOFF %077'- s cr702 10 B M9643 TURNED ON EXCEPT
DISCHARGE ACTION CONTINUI FOR A 180 MILLISECOND - -
FOR 180 MILLISECONDS AT 4 R72e PERIOD AFTER UNKEYING. £EPS-18255-8
= WHICH TIME Q707 TURNS ON 722 °724 &80 WHEN TURNED ON
TO TURN OFF Q708. 18k 1K COLLECTOR VOLTAGE
HOLDS Q708 OFF PRO—
VIDED Q706 IS TURNED
OFF.

68P81026E86-A
2/23/76<NPC

MULTIPLE “DIGITAL PRIVATE—LINE” ENCODER MODULE



REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TRN6413A Multiple Encoder

PL-3562-0

C701,713
C702
C703
C704
C705
C706
C707
C708
C709
Cc710
CT711
C712,715
C714

CR701, 702, 705
thru 776

21-831125
21-82133G24
21-82428B09
23-82783B16
21-83596E10
8-83813H14
8-83813H24
8-83813H27
8-83813H26
23-82783B24
21-82372C04
21-83596E13
23-83210A01

48-83654H01

CAPACITOR, fixed: uF;
unless otherwise stated
100 pF £10%; 300 V

20 pF £5%; 500 V

. 0047 £10%; 100 V

2.2 £10%; 15V

220 pF +£20%; 500 V

. 043 £5%; 50 V

. 036 £5%; 50 V

. 0033 £5%; 50 V

. 0056 £5%; 500 V

15 £10%; 25 V

.05 x10%; 25V

. 001 £10%; 100 V

25 +150-10%; 25 V

DIODE:
silicon

(SEE NOTEI)

CONNECTOR, receptacle:

J701 thru 708 |9-82071K01 female; 10 contact
TRANSISTOR: (SEE NOTET)

Q701 48-869653 field-effect; M9653

Q702, 703, 705, | 48-869642 NPN; type M9642

706

Q704,707 48-869643 PNP; type M9643

Q708 48-869328 PNP; type M9328
RESISTOR, fixed: +5%; 1/4 W;
unless otherwise stated

R701, 704 6-124B14 470k

R702 6-124A77 15k

R703 6-124B04 180k

R705, 715 6-124C97 100k +10%

R706 6-124A83 27k

R707 6-124B02 150k

R708 6-124C85 33k

R709,711 6-124A81 22k

R710, 722 6-124A79 18k

R712,717 6-124A89 47k

R713,714 6-124A97 100k

R716,718 6-124A73 10k

R719, 725 6-124C57 2.2k +10%

R720 6-124C49 1k £10%

R721, 729 6-124A53 1.5k

R723 6-124A75 12k

R724 6-125A49 1k

R726 6-124A45 680

R727 l6-125C41 470 £10%; 1/2 W
INTEGRATED CIRCUIT:
(SEE NOTE I)

U701 51-84267A82 type M6782
VOLTAGE REGULATOR:
(SEE NOTE I)

VR701 48-83696F07 Zener; 6,2V
CRYSTAL: (SEE NOTE II)

Y701 48-82003K01 resonator; 50,000 KC
RESISTOR NETWORK:

Z701 1-80772B36 pull-up, 10 pin

NOTE:

I. For optimum performance, diodes, transistors and
integrated circuits must be ordered by Motorola part

number,

II. When ordering crystal units, specify carrier frequency,
crystal frequency and crystal type number,
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UNLESS OTHERWISE STATED

RESISTOR VALUES ARE IN OHMS (K = 1000).

CAPACITOR VALUES ARE IN MICROFARADS.

VOLTAGE INDICATED EXISTS FOR FOLLOWING CONDITION OR
COMBINATION OF CONDITIONS.

N = NOISE

Q= QUIETING

T = TONE

TLN4151A RELAY /S OPTIONAL ACCESSORY. REFER TO ACCOM~
PANYING GRAPH FOR RELAY CONTACT RATINGS .

JUMPER CONNECTIONS TABLE FOR REPEATER OPERATION.

MAINTENANCE AND TROUBLESHOOTING

SINGLE TONE DECODER MODULE

MODEL TLN1181A

FUNCTION -

Decodes audio freq. tone to control external cir-
cuitry with switched ground and/or voltage levels.

MODEL COMPLEMENT

Ver- Ver- Ver-
Model sion | Board sion | Panel sion
TLNI1181A TLN8773A TLN8774A
TLN4151A
Relay - - - -
(optional)

Removal of the single-tone frequency should

This module can be serviced either while in the
control chassis or while out.

immediately cause pin 18 to go to ground poten-
tial.,

The following pro-
cedure is for out-of-chassis servicing but it is

If the output is abnormal, proceed to step 5.

functionally applicable to in-chassis servicing as

well,

Step 1.

Remove the single-tone decoder module

Step 5. Place the on-test switch in the test posi-
tion. Pins 16 and 18 should read A+ and pin 17
should read ground potential,

and check the jumpers at this time for correct-

ness in this module's mode of operation.

Step 2.

follows:

ouT - Jul, Juz, Ju4
IN - JU3, JUS5, JU6, JU7

Step 3. Set-up test equipment as follows:

FREQUENCY-DETERMINING COMPONENT. SEE PARTS LIST FOR
VALUE.

VOLTAGE READINGS AND WAVEFORMS ARE +20%.

THIS MODULE CAN BE STRAPPED FOR NON-LOCKED OR LOCKED
OPERATION VIA JUMPERS JUT AND 2. NON—LOCKED SIGNIFIES
THAT DECODER QUTPUTS AUTOMATICALLY REVERT BACK TO
THE “BEFORE RECEIVED SINGLE-TONE CODE” STATE (AFTER
THE 5-SECOND INTERVAL). LOCKED SIGNIFIES THAT THE
DECODER QUTPUTS DO NOT AUTOMATICALLY REVERT UPON
LOSS OF SINGLE-TONE. RATHER, THE OUTPUTS REMAIN “SET”
UNTIL RESET EITHER BY A HIGH APPLIED TO PIN 9 OR SWITCH
$752 MOMENTARILY PLACED IN THE RESET POSITION. SWITCH
$752 IS FUNCTIONAL ONLY WHEN THE DECODER IS STRAPPED
FOR THE LOCKED MODE.

LEGEND.

STA RT = CIRCUIT THEORY MOST EASILY
UNDERSTOOD BY BEGINNING AT
THIS POINT AND FOLLOWING
SIGNAL FLOW.

D = THEORY OF OPERATION DATA
‘ = MAINTENANCE DATA

+ = PRIMARY SIGNAL FLOW

—9— = SECONDARY SIGNAL FLOW

JUMPER REPEATER (RT) COMMUNITY REPEATER (RT)
) IN FOR ouT FOR | N FOR oUT FOR
(NOTE 7] | NON~LOCK| LOCK NON-LOCK | LOCK
w2 ouT FOR INFOR | OUT FOR INEOR
(NOTE7) |NON-LOCK | LOCK NON-LOCK LOCK
£ N Ll AUDIO
JUs our. out GENERATOR
JUs. our " 600 ~3300HZ
JUE ad our @ v
7 our our =

3

SINGLE - TONE
DECODER
MODUL E

17
16
{12
i8

SW GND
SW A+

Note
any errors and continue with the test procedure.

Return the switch to the ON position. Pins 16 and
18 should drop to near 0 volts and pin 17 should
go to A+,

Connect jumpers in test scheme as

If all voltages are abnormal, check the dc voltages
in switches Q756 and Q757, Schmitt trigger Q758
and Q759, and switch Q760. If pin 16 is normal
but pins 17 and 18 are abnormal, check Q761. If
only pin 18 is abnormal, check Q762. Correct

the trouble and recheck step 4.

If all voltages are normal, stages Q756 through
Q762 are operating satisfactorily. Proceed to
step 6.

SQ.GATE INHIBIT

’ +{2vDoC

Step 6. Inject the proper single-tone frequencyat

In

Step 4.

quency on pin 3,

10K

Perform an overall module operation
check by injecting the proper single-tone fre-
Pin 18 should be at A+ and re-
main there after approximately 300 milliseconds.

pin 3. Measure waveforms and voltages as shown
on the schematic diagram for stages Q751 through

Q755. Correct anytrouble and recheck step 4.
Step 7. Rearrange jumpers that were changed in

step 2 (if any).

SINGLE—-TONE DECODER MODULE

PARTS LIST SHOWN ON BACK
68P81002E96-M
11/5/76-NPC



DESCRIPTION

Board

PL-456-A

REFERENCE MOTOROLA
SYMBOL PART NO.

PARTS LIST
TLN8773A Single-Tone Decoder
C751 21D82187B29
C752 8D82905G11
C753 8D82905G01
C754 8D82905G02
C755, 761 8D82905G07
C756
C757 23D82783B08
C758, 760 23D83214C02
C759 23D82601A25
CR751thru 48C82392B03
756
L751 24C84200A01
Q751, 752, 48R869570
753, 755, 757,
758, 759, 762
Q754, 756, 760 | 48R869571
Q761 48R869568
R751 65129226
R752, 757 65129227
R753 65129148
R754, 759, 773,} 65129225
776, 790
R755, 787 656022
R756, 777, 782 65128685
R758 65129228
R760 65129775
R761, 764, 780,| 65128689
785, 788
R762
R763 65129269
R765, 781 65129617
R766, 779 65127804
R767, 769, 772,] 65128902
775
R768 65129235
R770 65129232
R771 655621
R774 65129147
R778 65127805
R783, 784 65128687
R786 656229
R789 656397

CAPACITOR, fixed: uF *10%;
50 v; unl, stated

.001; 100 v

0.22

.01

. 022

0.1

(see "FREQUENCY-DETER-
MINING COMPONENTS")

1 #20%; 35 v

15 £20%; 25 v

100 +150-10%; 20 v

SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)
silicon

COIL, AF:

1H

TRANSISTOR: (SEE NOTE)
N-P-N; type M9570

P-N-P; type M9571
N-P-N; type M9568

RESISTOR, fixed: *10%; 1/4 w;

FREQUENCY DETERMINING COMPONENTS

are C756 and R762,
capacitors connected in parallel,

The frequency-determining components of this decoder

In some cases, C756 consists of two
Refer to the following.

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

TLN4151A Relay Kit

PL-457-0

unl, stated
100K

270K

470K

10K

330; 1/2 w
22K

330K

330

2.2K

(see "FREQUENCY-DETER-
MINING COMPONENTS)

1. 8K

120

4. 7K

47K

1,2K
3.9K

10; 1/2 w
220K

15K

6. 8K

1K; 1/2 w
22K; 1/2 w

K751 80C84201A01

RELAY, armature:
2 form "C"; coil res. 200 ohms
+10%

table,
C756 R762
RESISTOR,
FREQ.| MOTOROLA | CAPACITOR, |MOTOROLA | fixed: 10%;
| (Hz) PART NO, | fixed: PART NO. [1/4 w;
600 8D84326A27 | .0557uF *20%; 65127803 | 1.5K
50 v
&8D84326A06| . 0095 uF £3%;
50 v
750 8D84326A26 | .0420 uF *2%; 65127803 | 1.5K
50 v
900 8D84326A24 | .0261 uF #2%; 65128689 |2,2K
50 v
&8D84326A02| . 0030 uF *3%;
50 v
1050 8D84326A23 | .0213 uF +2%; 65129231 | 3.3K
50 v
1200 8D84326A08 | .0158 uF +3%; 65129231 | 3.3K
50 v
&21K859947 | 510 pF +5%;
500 v
1350 8D84326A20 | .0129 uF £2%; 65127804 | 4.7K
50 v
1500 8D84326A18 | .0098 uF *2%; 65128687 | 6.8K
50 v
&21K848236 | 650 pF *5%;
300 v
1650 8D84326A17 | .00865 uF +2%; 65128687 | 6.8K
50 v
1800 8D84326A05 |.0073 uF *3%; 65129225 | 10K
50 v
1950 8D84326A14 | .0062 uF *2%; 68129225 | 10K
50 v
2100 8D84326A30 |[.0045 uF *1%; 65127805 | 15K
50 v
&21K873269 | 820 pF +2%;
300 v
2250 8D84326A30 | .0045 uF £1%; 65127805 | 15K
50 v
&21K840047 | 150 pF *5%;
500 v
2400 8D84326A03 | .0042 uF +3%; 65128904 | 18K
50 v
2450 8D84326A02 | .0030 uF +3%; 65128685 | 22K
50 v
&2 1K 848236 | 650 pF +5%;
300 v
2700 8D84326A02 |.0030 uF £3%; 65128685 | 22K
50 v
&2 1K859942 | 220 pF *5%;
500 v
2850 8D84326A02 |.0030 uF *3%; 65128685 | 22K
50 v
3000 8D84326A01 |.0021 uF +5%; 65127806 | 27K
500 v
&21K859947 | 510 pF *5%;
500 v
3150 8D84326A01 |.0021 uF +5%; 65127807 | 33K
50 v
&21K859178 | 270 pF +5%;
300 v
3300 8D84326A01 |.0021 uF +5%; 65127807 | 33K
500 v

TLN8774A Panel Kit, Single- Tone Decoder

NON-REFERENCED ITEM

45B83914G01

GUIDE RAIL (slide-mount for
circuit board); 2 req'd

NOTE:

Replacement diodes and transistors must be ordered by
Motorola part number only for optimum performance.

PL-458-0






