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SPECIFICATIONS (MAIN RADIO)

GENERAL

MAXIMUM BATTERY DRAIN

Standby @ 13.8V 1.2A
Receive @ 13.8V 3.2A
Transmit @ 13.6 V 17.0A

'NUMBER OF FREQUENCIES

8 transmit/8 receive

‘‘Private-Line”” Tone-Coded Squelch and carrier squelch

SQUELCH
“DIMENSIONS 13 W x24-3/4°" L x 3-3/8"" D (330mm x.629mm X 85mm)
WEIGHT Approx. 40 Ibs (15.9 kg).
) 65 Ibs (27.24 kg) with accessories :
"METERING A single-scale 0 to 50 microampere meteér or Motorola portable test set
can be used to make all measurements essential to tuning and testing.
TRANSMITTER
RF POWER OUTPUT 30 watts
"OQUTPUT IMPEDANCE 50 ohms

SPURIOUS AND HARMONIC
EMISSIONS

75 dB below carrier .

FREQUENCY STABILIT_Y +.0005% from -30°C to + 60°C ambient (+25 °C reference) and

. _ _ + 15% primary voltage variation.

MODULATION 15F2 and 16F3

" : +5kHz for 100% @ 1 kHz B
FREQUENCIES FCC-assigned Emergency Medical Service frequencies: 468.000, -

468.025, 468.050, 468.075, 468.100, 468.125,- ' 468.150, -and
468.175 MHz :

AUDIO SENSITIVITY

.08 V + 3 dB for 60% maximum dev:anon @ 1 kHz

FM NOISE

60 dB below 60% maximum deviation @ 1 kHz

AUDIO RESPONSE

, -3 dB of a6 dB/octave pre- emphasw charactensnc from .3 to

. 3 kHz
AUDIO DISTORTION Less than 3% @ 1 kHz, 60% maximum deviation
RECEIVER
CHANNEL SPACING 25kHz :
FREQUENCIES FCC-assigned Emergency Medical Service frequencies: 463.000,"

463.025, 463.050, 463.075,

463.100, 463.125, 463.150, and
463.175 MHz ' '

SPURIOUS AND IMAGE REJECTION

-100dB (transrﬁitter unkeyed)

- -85 dB (transmitter keyed)

EIA MODULATION ACCEPTANCE

+ 7 kHz minimum

FREQUENCY STABILITY +.0005% (+ .0002% with optional channel element) from -30 °C to

+60°C ambient (+25°C reference) with + 15% primary voltage varia-
: tion,

AUDIO OUTPUT 10 watts @ less than 5% distortion

20dB QUIETING SENSITIVITY 0.5uV

EIA SINAD SENSITIVITY 0.35uV

SELECTIVITY 90 dB (EIA SINAD)

INTERMODULATION -80 dB (EIA SINAD)

SENSITIVITY: TONE-CODED
SQUELCH

0.25uV or less

SENSITIVITY: CARRIER SQUELCH

0.25 uV or less (at threshold)

SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE

iv

FCC LICENSE DESIGNATIONS:

Transmitter — CC4164
Receiver — RC0003
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SPECIFICATIONS (AUXILIARY RECEIVER)

GENERAL

MAXIMUM BATTERY DRAIN Receive @ 13.8 V 3.2A

NUMBER OF FREQUENCIES 4

SQUELCH ““Private-Line’’ Tone-Coded Sqsuelch and carrier squelch

DIMENSIONS 11-1/8” W x 10-7/8° L x 3> D (282mm X 276mm x 76mm)

WEIGHT Approx. 11 1bs (5 kg).

METERING A single-scale 0 to 50 microampere meter or Motorola portable test set
can be used to make all measurements essential to tunng and testing.

RECEIVER

CHANNEL SPACING 50kHz

FREQUENCIES

FCC-assigned Emergency Medical Service frequencies: 458.025,
458.075, 458,125, and 458.175 MHz ,

SPURIOUS AND IMAGE REJECTION

-100 dB (transmitter unkeyed)
-85 dB (transmitter keyed)

EIA MODULATION ACCEPTANCE

+ 7 kHz minimum

FREQUENCY STABILITY +.0005% (+.0002% with optional channel element) from -30°C to
+ 60°C ambient (+ 25°C reference) with + 15% primary voltage varia-
tion.

AUDIO QUTPUT 10 watts @ less than 5% distortion

20dB QUIETING SENSITIVITY 0.5uV

EIA SINAD SENSITIVITY 0.35uV

SELECTIVITY -90 dB (EIA SINAD)

INTERMODULATION -80 dB (EIA SINAD)

SENSITIVITY: TONE-CODED
SQUELCH

0.25uV or less

SENSITIVITY: CARRIER SQUELCH

0.25 uV or less (at threshold)

SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE

FCC LICENSE DESIGNATION:

Receiver — RCO0129

SAFETY INFORMATION

The United States Department of Labor, through the provisions of the Occupational Safety and Health Act of 1970
(OSHA), has established an electromagnetic radiation safety standard which applies to any two-way mobile radio
equipment. Normal use of this radio will result in exposures far below the OSHA limit. There are no reported in-
cidents of physical damage resulting from the use of this type radio. However, the following precautions are recom-

mended:

DO NOT operate the transmitter when someone outside the vehicle is within two feet of the mobile antenna.

DO NOT operate the transmitter near unshielded electrical blasting caps or in an explosive atmosphere,
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FOREWORD

1. SCOPE OF MANUAL

This manual is intended for use by experienced
technicians familiar with similar types of equipment. It
contains all service information required for the equip-
ment described and is current as of the printing date.
Changes which occur after the printing date are in-
corporated by Instruction Manual Revisions (SMR).
These SMR’s are added to the manuals as the engineer-
ing changes are incorporated into the equipment.

2. MODEL AND KIT IDENTIFICATION

Motorola equipments are specifically identified by
an overall model number on the nameplate. In most
cases, assemblies and kits which make up the equipment
also have kit model numbers stamped on them. When a
production or engineering change is incorporated, revi-
sion suffix numerals are added to the affected kit model
number. For example, a TLN4448A becomes a
TLN4448A-1 with the first revision, TI.N4448A-2 with
the second revision, etc.

As diagrams are updated, information about the
change is incorporated into a revision column. This revi-
sion column appears in the manual next to the parts list
or, in some cases, on the diagram. It lists the reference
number, part number, and description of the parts
removed or replaced when the suffix number changed.
With this information, the technician can find the in-
formation for the current version, and any previous ver-
sion, of the equipment covered by the manual.

3. SERVICE

Motorola’s National Service Organization offers
one of the finest nation-wide installation and
maintenance programs available to communication
equipment users. This organization includes approx-
imately 800 authorized Motorola Service Stations (MSS)
located throughout the United States, each manned by
one or more trained, FCC licensed technicians.

These MSS’s are independently owned and
operated and were selected by Motorola to service its
customers. Motorola maintenance is available on either
a time and material basis or on a periodic fixed-fee type
arrangement.

The administrative staff of this organization con-
sists of national, area and district service managers and

district representatives, all of whom are Motorola
employees with the objective to improve the service to
our customers.

Should you wish to purchase a service contract for
your Motorola equipment, contact your Motorola Ser-
vice Representative, or write to:

National Service Manager

Motorola Communications Division
1303 E. Algonquin Road
Schaumburg, Ilinois 60196

4. REPLACEMENT PARTS ORDERING

Motorola maintains a number of parts offices
strategically-located throughout the United States.
These facilities are staffed to process parts orders, iden-
tify part numbers, and otherwise assist in the
maintenance and repair of Motorola Communications
Division products.

Orders for all parts except crystals, active filters,
code plugs, channel elements, and ‘‘Vibrasender’ ®
and ‘““Vibrasponder’” ® resonant reeds should be sent
to the nearest area parts center. Orders for instruction
manuals should also be sent to the area parts center.

When ordering replacement parts or equipment in-
formation, the complete identification number should
be included. This applies to all components, kits, and
chassis. If the component part number is not known,
the order should include the number of the chassis or kit
of which it is a part, and sufficient description of the
desired component to identify it.

Orders for crystals, channel elements, active
filters, code plugs, and reeds should be sent direct-
ly to the factory address listed on the following
page. Crystal and channel element orders should
specify the crystal or channel element type
number, crystal and carrier frequency, and the
chassis model number in which the part is used.

Orders for active filters, code plugs,
‘““Vibrasender’” and ‘‘Vibrasponder’ resonant
reeds should specify type number and frequency,
and should identify the owner/operator of the
communications system in which these items are
to be used.

1X



5. ADDRESSES

5.1

5.2

GENERAL OFFICES

MOTOROLA Communications and Electronics
Inc.

Communications and Electronics Parts

1313 E. Algonquin Rd.,

Schaumburg, lllinois 60196

Phone: 312-576-3900

U.S. ORDERS

WESTERN AREA PARTS
1170 Chess Drive, Foster City,
San Mateo, California 94404
Phone: 415-349-3111

TWX: 910-375-3877

5.3

MIDWEST AREA PARTS
1313 E. Algonquin Road
Schaumburg, Ill. 60196
Phone: 312-576-7322
TWX: 910-693-0869

MID-ATLANTIC AREA PARTS

7230 Parkway Drive 5.4
Hanover, Maryland 20176

Phone: 301-796-8600

TWX: 710-862-1941

EAST CENTRAL AREA PARTS
12995 Snow Road,

Parma, Ohio 44130

Phone: 216-267-2210

TWX: 810-421-8845

EASTERN AREA PARTS

85 Harristown Road,

Glen Rock, New Jersey 07452 5.5
Phone: 201-447-4000

TWX: 710-988-5602

PACIFIC SOUTHWESTERN AREA PARTS
P.O. Box 85036

San Diego, California 92138

Phone: 714-578-2222

TWX: 910-335-1634

GULF STATES AREA PARTS
8550 Katy Freeway

Suite 128

Houston, Texas 77024

Phone: 713-932-8955

SOUTHWESTERN AREA PARTS
P.O. Box 34290

3320 Belt Line Road,

Dallas, Texas 75234

Phone: 214-241-2151

TWX: 910-860-5505

SOUTHEASTERN AREA PARTS
P.O. Box 368

Decatur, Georgia 30031

Phone: 504-981-9800

TWX: 810-766-0876

CANADIAN ORDERS

CANADIAN MOTOROLA ELECTRONICS
COMPANY

National Parts Department

3125 Steeles Avenue,

East Willowdale, Ontario

Phone: 416-499-1441

TWX: 610-492-2713

Telex: 02-299441.D

ALL COUNTRIES EXCEPT U.S. AND CANADA

MOTOROLA, INC. OR MOTOROLA
AMERICAS, INC,

International Parts Dept.

1313 E. Algonquin Road

Schaumburg, Illinois 60196 U.S.A.
Phone: 312-576-6492

TWX: 910-693-0869

Telex: 722443 or 722424

Cable: MOTOL PARTS

FACTORY ADDRESS FOR CRYSTAL, CHANNEL
ELEMENT, ACTIVE FILTER, CODE PLUGS AND RESO-
NANT REED ORDERS

ALL MAIL ORDERS

Motoroia, Inc.

Component Products Sales & Service
P.0O. Box 66191

O’Hare International Airport
Chicago, 1ll. 60666

CORRESPONDENCE

Motorola, Inc.

Component Products Sales & Service
2553 N. Edgington Street

Franklin Park, Illinois 60131
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Figure 1. Duplex EMS Radio System in Repeat Mode

1. EMS RADIO SYSTEM

1.1 The Emergency Medical Services (EMS) radio
system provides an effective communications link
between a paramedic with his patient and the emergency
staff at a hospital or trauma center. The system takes
advantage of the higher power mobile radio in the am-
- bulance used as a repeater to enhance communications
between the EMS portable radio at the site of patient en-
counter and the staff at the hospital. When the patient is
removed to the ambulance, the ambulance radio acts in
the normal (non-repeat) mode to keep the paramedic in
touch with the hospital. Electrocardiogram (ECG) strips
can be sent both from the patient encounter site and
from the ambulance (with optional QLN1919B ECG
Modulator/preamplifier Module).

1.2 The system incorporates ‘‘Private Line’’ squelch

so that several hospitals can share the same fre-
quency. When operating under normal conditions in the
repeat mode, the mobile radio will repeat only those
transmissions accompanied with the correct PL code. If
it becomes necessary to operate with a different hospital
(such as during a catastrophic emergency situation) a
ROAM switch can be operated to disable the PL squelch
repeater requirement; this allows communications with -
and repeating of all on-frequency signals regardless of
PL code. Improper operation will result if REPEAT
and ROAM are selected while operating on the dispatch
channels, F9 and F10.

ECG TELEMETRY
RANGE

2. DUAL CONTROL

Dual control (Q1508A-9A) provides a second radio
control group which can be located in the rear of the
ambulance accessible to the paramedic while he is atten-
ding a patient being transported. This control group
allows the paramedic to directly control such functions
as frequency selection, repeat and/or roam operation,
and use of the telemetry multiplex circuits. A powered
rear speaker is available as an option. Intercom
capability is provided between the rear control group
and the driver’s control group. The rear control group
can be supplied for handset or hands-free (headset and
footswitch) operation. This option is described in Dual
Control manual 68P81030E90.

3. ECGTELEMETRY AND MULTIPLEX

3.1 One of the principal functions of the EMS system

is the relaying of c¢lectrocardiographic data from
the patient to the hospital for review and evaluation by
the professional staff at the cardiac care unit (CCU) or
the intensive care unit (ICU). Since this information has
frequency components as low as 1/2 c¢ycle per second, it
cannot directly frequency modulate the RF carrier but
rather frequency modulates a 1400 Hz carrier and oc-
cupies the 1150 Hz to 1650 Hz space of the audio spec-
trum (see Figure 2).

e e irt———_

300 1150 1400 1650 3000
e ——————————_ .

GBEPS 23765.0

USABLE VOICE COMMUNICATION RANGE

Figure2. Frequency Spectrum ofa
Non-Multiplex System



3.2 In a non-multiplex system, either electro-

cardiographic (ECG) data or voice messages are
transmitted but not both simultaneously. This type of
system is adequate for many EMS system applications
since an ECG data transmission can be sent in a fraction
of a minute. Refer to manual 68P81029E45 for com-
plete description of a non-multiplex system.

3.3 Improved communication between paramedic and

doctor are achieved in the ‘‘duplex/multiplex’’
EMS system which is described in this supplement. The
duplex/multiplex system allows the paramedic to send
an ECG strip, relay vital signs to the hospital, and
allows the doctor to give emergency instructions back to
the paramedic, ALL SIMULTANEOUSLY. Thus con-
tinuous communication is achieved in a situation where
time is vital.

3.4 The duplex-multiplex technique is achieved

by reserving sections of the transmit audio spectra
for different purposes and transmitting the com-
bined audio to the hospital (see Figure 3). The circuit
and system technique required to allow the system to
operate duplex/multiplex is fully described later is this
supplement.

4. EQUIPMENT DESCRIPTION
4.1 RADIOSYSTEMS

Table 1. EMS Radio Systems

MODEL - DESCRIPTION
Q2035A Duplex/Repeater with Single Receiver
C Q2033A Duplex/Repeater with Auxiliary Receiver
: and Duplex Multiplex

Duplex/Repeater with Auxiliary Recewer
(Dual PL) and Duplex Multiplex

@QZOMA

The above radio systems include one of the

4.2 RADIO PACKAGES

Table 2. EMS Radio Packages with Accessories

MODEL DESCRIPTION

Q1505A  Duplex/Repeater with Auxiliary Receiver
(Non-Multiplex). — No Longer Available

QI1855A Duplex/Repeater with Single Receiver

QI1853A Duplex Repeater with Auxiliary Receiver
and Duplex Multiplex

Q1854A Duplex/Repeater with Auxiliary Receiver

(Dual PL) and Duplex Multiplex

4.2.1 The QIS0SA and QI853A are the basic
mobile EMS duplex/repeater systems. Both
systems utilize two separate receivers to receive and
repeat messages from both the portable and the hospital
at the same time. The only difference between the two
models in that the QI1853A has duplex/multiplex
capability as described in paragraph 2.3 of the Theory
of Operation. The Q1505A radio is no longer available.

4.2.2 The QI855A is similar to the QI1853A ex-

cept that it uses only a single receiver. This radio
is used in systems where the added capability of two in-
dependent receivers are not required. Note that
although operation in the repeat mode is simplex (i.e.
only one transmission can be repeated at a time), the
radio itself is push-to-talk duplex and will allow duplex
communications with the hospital and with the portable
if the portable unit is duplex.

4.2.3 The QI854A is similar to the QI853A

and includes duplex/multiplex capability. In ad-
dition the auxiliary receiver is equipped with a two PL
tone decoder and each frequency can be programmed to
respond to one of the two PL codes allowing operation
of different portable units thru a single mobile repeater.

4.3 RADIOSETS

Table 3. EMS Radio Sets

package radio models shown in Table 2 plus the MODEL DESCRIPTION
QLN1919C ECG Modulator/Preamplifier Modulator : :
described in this manual and the Q1508A Hands-Free QI506A Duplex/Repeater Radio Set _
Dual Control Package described in instruction manual QI1802A  Duplex/Repeater Radio Set (eqmpped for
supplement 68P81030E90. duplex-multiplex operatlon)
ECG TELEMETRY
RANGE
R R U N

| | | | I

| | I I I

300 1150 1400 1650 300

T
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Figure3. Frequency Spectrum of a
Duplex-Multiplex System
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4.3.1 These radio sets are similar except that the

QI1802A uses the QLN7225A Auxiliary Audio
Board instead of the QLNS855A to facilitate duplex
multiplex operation.

4.3.2 The UHF “Micor” FM two-way duplex-
/repeater radio with auxiliary receiver described
in this supplement is designed specifically for use in

Emergency Medical Service (EMS) communications

systems. The main receiver is tuned for operation on
frequencies assigned by the FCC for am-
bulance/hospital communications. The auxiliary
receiver is tuned for operation on frequencies assigned
by the FCC for portable/ambulance repeater com-
munications. The two receivers provide full two-way
repeal capability, permitting telephone-type com-
munication between portable and base station through
the vehicular repeater.

4.3.3 Most components of the radio set are the same

as those described in the UHF ‘‘Micor’’ radio set
instruction manual. This supplement describes only
those major components that are unique to UHF
““Micor”’ duplex/repeater mobile radio models. The
model chart in this supplement lists all of the radio set
major component assemblies.

4.3.4 The operating modes of this UHF ‘‘Micor”’
duplex/repeater radio are particularly suited to
EMS applications. These operating modes are:

e Duplex — The receivers remain in full operation at
all times. This permits the radio operator to engage in
telephone-type communication with the base station.
The mobile unit is continugusly able to hear the base
station, even while transmitting.

® Repeat — The radio set re-transmits any on-channel
signal that contains the proper ‘‘Private-Line”” (PL)
tone code received by either the main or the auxiliary
receiver. This, for example, allows a low-power por-
table coronary telemetry radio to take advantage of
the high-power transmitter and efficient antenna
system of the mobile radio unit. The radio set
monitors all on-channel radio signals. If telemetry
signals are being retransmitted, the radio set operator
can activate a filter that removes the telemetry signal
from the monitored audio. Voice transmissions from
the radio set may be made at any time.

®* Emergency Repeat — The radio set retransmits all

on-channel signals from both receivers, regardless of
PL tone code. As in the repeat mode, the radio set
operator is able to monitor all on-channel signals and
filter telemetry signals out of the monitored audio.
Voice transmissions ¢can be made at any time. Repeat
priorities can be cstablished by jumper options for
portable-to-base, base-to-portable, first-come-first-
serve, or simultaneous transmission of the outputs of
both receivers.

4.4 AUXILIARY RECEIVER

Table 4. EMS Auxiliary Receivers
MODEL " DESCRIPTION
Q1507A EMS Auxxhary Receiver =
QI589A EMS Auxxlxary Receiver {Dual PL)

These radio sets are similar except that the Q1589A uses
the QLN1974A Dual ‘‘Private-Line’’ Decoder instead
of the TLN4294B ‘Private-Line’’ Decoder Board.

MAJOR COMPONENTS

1. INTRODUCTION

Figure 4 identifies each of the major components of
the main radio set. Those components marked with an
asterisk (*) are unique to UHF ‘‘Micor’’ duplex/
repeater radio sets and are described in the following
paragraphs. All other major components are described
in the basic radio set instruction manual 68P81015E70.

2. DESCRIPTION OF MAIN RADIO UNIQUE
MAJOR COMPONENTS

2.1 TLN4930C-SP16 CONTROL
(INTERCONNECT) BOARD

This control board is a modified version of the
TLN4930C Control (Interconnect) Board described in
the basic radio set instructrion manual. The modifica-
tions facilitate the following radio set features:
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a. Interconnections between circuit boards.

b. Duplex operation by disabling receiver audio
muting while the transmitter is keyed.

¢. Hang-up box disabling for ‘“PL’’ defeat during
emergency repeat operation.

d. Additional decoupling of frequency select lines.
2.2 TLNS5165B-SP1 AUDIO & SQUELCH BOARD

The audio & squelch board used in duplex/
repeater UHF ‘‘Micor’’ radio sets is basically the same
as the TRN6540A Audio & Squelch Board described in
the basic radio set instruction manual. The differences
are as follows:

a.  The audio signal is routed through the audio and
squelch board and repeater control module cir-
cuitry for the processing and filtering needed for
duplex/repeater operation,



b. Several components are added for improved rf
filtering.

¢. A jumper connects continuous regulated
+9.6 volts in place of switched +9.6 volts to
allow the audio & squelch board to remain in
operation while the transmitter is keyed.

2.3 QLNS855A AUXILIARY AUDIO BOARD

The auxiliary audio board circuits perform the
following functions:

a. Receiver audio signal processing — In repeater
operation the receiver audio signals are applied to
the exciter audio input. The auxiliary audio board
circuits combine the audio from both the main
and the auxiliary receivers, filter out the ‘“‘PL”’
tone, provide de-emphasis, and determine the
repeat audio level at the exciter audio input.

b.  Monitor audio muting — Monitor audio is muted

in the receivers under non-intercom and no-signal .

conditions.

¢. Unsquelched indicator inversion and buffering
(main receiver only) — The unsquelched indicator
signal from the main receiver audio & squelch
board is inverted and amplified before application
to the repeater control logic circuits on the squelch
gate board.

d. Repeat priority logic — establishes PTT priority
between the auxiliary receiver and main receiver in
repeat mode.

1. Main recetver has priority — jumper JU6
used.

2. Auxiliary receiver has priority — jumper JUS
used.

3. First come-first serve priority — jumpers JUS5
and JU6 used.

4. No priority — jumpers JUS and JU6 omitted.

2.4 QLNS5603A SQUELCH GATE BOARD

The basic operating modes of the squelch gate
board are duplex (non-repeat) and duplex/repeat. The
squelch gate circuits provide the following functions:

Duplex and Repeat Modes:

a. Receiver enabling while transmitter is
keyed — Regulated + 9.6 volts is applied through
the squelch gate board to the receiver switched
+9.6 volt input. This keeps the receiver in opera-
tion while the transmitter is keyed.

b.  Audio mute disabling — In duplex and repeater
operation the receiver audio circuits must remain
in continuous operation. The squelch gate board
prevents the receiver audio from being muted
while the transmitter is keyed.

Repeat Mode Only:

a. Transmitter keying — When the radio set is
operating in the repeat mode, the transmitter keys
when the proper rf signal and PL code are receiv-
ed. If the emergency repeat mode is selected, then
only the proper rf signal is required to key the
transmitter. In the emergency repeat mode the
transmitter keys when the proper rf signal is
received, regardless of PL code. This permits
repeater operation in emergency situations with
base stations or portable equipment not having the
correct repeater access PL code.

b.  “‘Private-Line’’ switch disabling — When the
radio set is operating in the repeat mode, the
squelch gate board circuits disable the handset
hang-up box PL switch input to the radio. This
converts the radio receiver to carrier squelch
operation, permitting the local vehicle operator to
monitor the repeater channel.

¢.  Repeater squelch control — When the radio set is
in the repeat mode, the factory set squelch control
on the squlech gate board replaces the control
head squelch control. The control head suqelch
control is then inoperative.

2.5 QLNS5604A SQUELCH GATE INTERFACE
BOARD

The squelch gate board plugs into the squelch gate
interface board, which provides interconnections, via a
QKN8134A Repeater Interface Cable, to the radio set
control board, auxiliary audio board, and radio set
power/control connector P901. A push-pin on the
board provides a B + source for the optional receiver rf
preamplifier.

2.6 QKNS8134A REPEATER INTERFACE CABLE

This cable interconnects the squelch gate board
(via the squelch gate interface board), auxiliary audio
board and control (interconnect) board. Two of the
four connectors plug onto pins on the control (intercon-
nect) board, one connector connects to the auxiliary
audio board, and the remaining connector connects to
the squelch gate interface board. Six wires connect to
spare pins on radio set power/control connector P901.

2.7 QFE1024A DUPLEXER AND FILTER
2.7.1 The QFE1024A Duplexer permits simultaneous

transmission and reception with a single antenna.
This is accomplished by isolating the transmitter and

5



receiver antenna terminals while providing continuous
rf paths to the antenna for both the transmitter and
receiver. Two notches in the receive leg bandpass of this
duplexer permit operation of two receivers and one
transmitter from one antenna, if desired. The duplexer
is factory tuned and does not require retuning in the
field.

2.7.2 A harmonic filter between the transmitter output

and the duplexer transmitter leg input attenuates
any spurious transmitter signals before they reach the
antenna. The filter is not tunable.

2.8 TFE6233B-SP1 DUPLEX ANTENNA
NETWORK

The antenna network used in these duplex/
repeater radio sets is a modified version of the antenna
network used in simplex radio set models. The antenna
switch is removed and part of the low pass filter that is’
at the antenna connector in standard antenna networks
is separately housed and mounted near the duplexer.
The transmitter rf signal out of the antenna network
passes through the separate low-pass filter, through the
duplexer, and then to the antenna.

2.9 TFE6262A DUPLEX INJECTION FILTER

The duplex injection filter isolates the exciter off-
set mixer spurious products from the receiver mixer
spurious products. Refer to the ADJUSTMENTS sec-
tion of this manual for tuning instructions.

2.10 QLE6236A ANTENNA COUPLER

The antenna coupler permits the main receiver and
the auxiliary receiver to share a common input from one
antenna. The coupler provides, (1) impedance matching
between the receiver port of the duplexer and each
receiver, and (2) isolation of the two receiver inputs
from each other. Due to the signal splitting character-
istics of the coupler, a 3 dB insertion loss is present bet-
ween the input leg (from the duplexer) and each output
leg to the receivers. Compensation for this insertion loss
is provided by the rf preamplifier. The antenna coupler
is a completely sealed unit and contains no adjustable
components.

2.11 TLE8192A-SP1 RF PREAMPLIFIER

The rf preamplifier provides compensation for the
insertion losses in the duplexer receiver leg and antenna
coupler. The rf preamplifier kit includes a printed cir-
cuit board and housing. All electrical components are
accessible by removing cover plates. The rf preamplifier
circuit consists of two tuned-lines and a grounded gate
FET amplifier.

2.12 QLNS5970A FREQUENCY SELECT MATRIX
BOARD

The frequency select matrix board provides the
same function performed by the 12-channel diode
matrix board in the duplex/repeater radio sets without
an auxiliary receiver. This board contains rf chokes and
capacitors for additional decoupling of the frequency
selection inputs.

2.13 TRE1203BA-SP5 RECEIVER RF AND [-F
BOARD

This receiver rf and i-f board is a modified version
of the TRE1203BA Receiver RF and I-F Board describ-
ed in the basic radio set instruction manual. The
modification consists of adding four rf chokes in series
with the frequency select lines to the control board.

2.14 QLNS677A JUNCTION BOX

This junction box contains interconnection wiring
to allow use of the auxiliary receiver with the main
radio.

3. DESCRIPTION OF AUXILIARY RECEIVER
UNIQUE MAJOR COMPONENTS

Figure 5 identifies each of the major components of
the auxiliary receiver. Those components marked with
an asterisk (*) are unique to the auxiliary receiver and
are described in the following paragraphs. All other ma-
jor components are described in the basic radio set in-
struction manual.

3.1 QLN5699A CONTROL (INTERCONNECT)
BOARD

This control board provides the following func-
tions:

a. Power distribution and filtering.

b. Interconnection between circuit boards.

c.  Frequency selection routing for the auxiliary
receiver.

d. Interconnection with the main receiver via the
auxiliary radio cable kit and the junction box.

For details, refer to the auxiliary receiver control (inter-
connect) board schematic diagram and circuit board
detail attached to this supplement.



3.2 QLN35698A AUXILIARY RECEIVER
SQUELCH GATE BOARD

The squelch gate board used in the auxiliary
receiver is simlar to the TRN6540 Audio and Squelch
Board described in the basic radio set instruction
manual. The differences are as follows:

a. The differential amplifier, complementary
amplifier, audio power amplifier circuit board,
and all circuitry required for these amplifiers have
been deleted.

b. Squelch gate functions required for repeater
operation are provided.

Complete information pertaining to the squelch gate
and its relation to the basic radio set is contained in the
Theory of Operation section.

3.3 QLNS5700A RECEIVER INTERFACE BOARD

The receiver interface board plugs into the control
(interconnect) board and the receiver rf and i-f board to
provide the required interconnections between the two
boards.

3.4 QKNB8210A INTERFACE CABLE

This cable interconnects the squelch gate functions
between the control (interconnect) board and the
squelch gate board.

RECEIVER
RF & IF
BOARD

cHANNEL ]2

ELEMENTS

CONTROL i i{".
. ELERAK
(INTERCONNECT) —

BOARD*

4. ACCESSORIES
4.1 TCNI1112A-SP12 CONTROL HEAD

This version of the standard TCNI1112A Control
Head is modified to isolate the microphone PTT line
from the transmit indicator and provide a separate
ground return for the frequency selector switch. The
“‘Extender’’ switch on the back of the control head is in-
opcrative.

4.2 QLNI1917B REPEATER CONTROL MODULE

This module mounts in a ““‘Micor’’ ‘‘Systems 90’
enclosure and is an integral part of the EMS duplex-
/repeater mobile radio system. The repeater control
module performs the following functions:

a. Repeater enabling — Closing the RPT switch sets
up the radio set to repeat when the proper rf signal
and PL tone are received.

b.  Emergency repeater enabling — Closing both the
RPT and ROAM switches enables the radio set to
repeat any received signal, whether or not it has
the proper PL tone.

c. Audio filtering —— Closing the FLTR switch
inserts a 1400 Hz, 35 dB notch filter into the aux-
iliary receiver audio signal path to attcnuate
received telemetry signals. This effectively
removes telemetry signals from the audio signal
monitored at the local vehicle receivers. The
repeated telemetry transmission is unaffected.

RECEIVER
RF DECK

RECFIVER
INTERFACE
BOARD*

"PRIVATE-LINE"
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"VIBRASPONDER"
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Figure 1. Auxiliary Receiver Major Component
Location



d. Monitor audio combining — Combines the
monitor audio from the auxiliary receiver with the
monitor audio from the main receiver.

e. Microphone audio muting — The microphone
audio input is muted during repeater operation to
prevent the background noise picked up by the
handset microphone from interfering with
repeater transmissions. The microphone audio in-
put is unmuted when the handset PTT switch is
operated.

4.3 QLNI1918B AUDIO TELEMETRY MULTIPLEX
MODULE

This module replaces the repeater control module
in EMS Duplex/Repeater radio systems with duplex-
multiplex capability and provides for simultaneous
voice audio and telemetry (multiplex) transmissions.
The module provides all functionsl normally provided
by the repeater control module as well as those required
for multiplex.

4.4 QLN2042A REPEAT AUDIO PROCESSING
(RAP) MODULE

The repeat audio processing module is used in
EMS Duplex/Repeater radios which have duplex-
multiplex capability. The module processes main receive
repeat audio and is described in instruction section
68P81032E77 in this manual.

4.5 QLN7225A AUXILIARY AUDIO BOARD
This auxiliary audio board replaces the standard

board in EMS duplex/repeater radios, which have
duplex-multiplex capability (Model Q1802A radio set).

The board performs all the functions of the standard
board (including repeat audio gating logic) except for
processing of main receiver repeat audio which is now
handled by the repeat audio processing module explain-
ed previously. The QLN7225A auxiliary audio board is
described in instruction section 68P81032E78 in this
manual.

4.6 QLN1974A DUAL “PRIVATE-LINE”’
DECODER

This board allows the auxiliary receiver to be
operated on either of two PL codes to allow monitor
and repeat operation in two EMS networks. The receive
PL codes are jumper programmable at the frequency
select matrix on the auxiliary receiver control board to
provide automatic PL selection with channel selection.
This module is described in instruction section
5S-SP32751.

4.7 QLNIS19C ECG MODULATOR/
PREAMPLIFIER MODULE

A Model QLN1919C ““‘Systems 90’ ECG Modu-
lator Preamplifier is a common accessory in EMS
systems. This accessory is described in detail in this
manual; its interconnections are included on the system
interconnect diagram in this supplement. All ‘““Micor”’
““Systems 90’ accessories except the alternate control
module and the voice privacy adapter are compatible
with this EMS radio system.

4.8 QKNB8207A AND QKN8208A RADIO CABLES

These radio cables interconnect the radio set, aux-
ilary receiver, and accessories.

THEORY OF OPERATION

1. INTRODUCTION
1.1 GENERAL

The followng paragraphs describe theory of opera-
tion for circuits that are unique to UHF ‘‘Micor”’
duplex/repeater radio sets with auxiliary receiver. Refer
to the radio set instruction manual for theory of opera-
tion of all other circuits.

1.2 DUPLEX OPERATION

In general, when the radio set is in the duplex
mode the reccivers operate continuously and the
transmitter operates whenever the push-to-talk switch
on the handset is closed. The duplexer and antenna
coupler allows simultaneous transmitter and receiver
operation using a single antenna.

1.3 REPEATER OPERATION

In repeater operation the radio set operates as it
does in the duplex mode except that the transmitter keys

Q

whenever (1) either receiver unsquelches and (2) the cor-
rect PL tone has been reccived. Depending on the repeat
priority option seclected, audio from either, or both
receivers, is applied to the transmitter exciter. If
‘‘emergency repeat’’ operation is selected, the transmit-
ter keys whenever either receiver unsquelches whether or
not the proper PL tone has been received. As in duplex
operation, the duplexer and antenna coupler allow
simultaneous transmission and reception with a single
antenna.

2. FUNCTIONAL OPERATION

2.1 The ECG telemetry signal used in Motorola

MICOR EMS repeater systems consists of a
frequency-modulated sub-carrier at 1400 Hz with a
maximum deviation of +250 Hz. Prior to being
multiplexed with the telemetry signal, voice audio
signals are passed through a notch filter which at-
tenuates all signals in the frequency range from 1150 Hz



with microphone and ECG telemetry transmission
before it is fed to the exciter. Main receiver emitter
follower audio is picked up at the control head and
coupled to the repeat audio processing module where it
passes through noise -ancelling amplifier UlA to
remove common rnodz oise components on both the
audio and shield wires. The audio is then gated by Q2 so
that receive audio from the base leg is retransmitted
only when the proper repeat conditions are met. The
audio is then adjusted for proper repeat level by R14
and the PL tones are removed. Finally U1B provides the
de-emphasis characteristic and also the amplification
necessary to compensate for loss through the PL filter.
The processed base leg repeat audio is routed directly to
the limiter input on the audio/telemetry module. From
this point the audio path is identical to that described in
paragraph 3.3.

3.3 MICROPHONE AUDIO FLOW

3.3.1 Microphone audio is gated by series switch Q1

which allows audio to pass when the
microphone PTT switch is depressed. In dual control
systems, front microphone audio is gated with rear
microphone audio in the front interface module
QLN1920A and the combined handset audio output is
routed to the microphone audio gate input on the
audio/telemetry multiplex module.

3.3.2 From the output of QIl, microphone audio is

applied to limiter U101 and filter bypass Q101
simultaneously. If MUX is not selected filter bypass
- Q101 is enabled, which connects a low impedance path
bypassing the limiter and transmit notch circuitry thus
providing normal microphone output level to the ex-
citer. If, however, MUX is selected, Q101 is inhibited
and microphone audio passes through limiter Q101 and
limit adjust control R110, which limits microphone
audio deviation to 2 kHz in the multiplex mode. From
there, microphone audio is passed through the transmit
notch filter which provides a minimum of 13 dB at-
tenuation of all audio frequencies in the ECG telemetry
band from 1150 Hz to 1650 Hz. This is required so that
voice audio will not interfere with telemetry informa-
tion.

3.3.3 From the output of the transmit notch filter (or
filter bypass), the microphone audio is combined
with ECG telemetry at U3A, is buffered by Q2 and then
fed via the cable kit to the radio where it connects with
outboard receiver repeat audio at the exciter input.

3.3.4 ECGTELEMETRY AUDIO FLOW

3.3.4.1 The following discussion applies specifically to

mobile repeater systems equipped with the
ECG Modulator/Preamplifier Module option. If ECG
telemetry is being repeated from a portable unit, the
audio flow will be identical to that explained previously
in paragraph 3.2.

3.3.4.2 ECG telemetry is only applied to the input to

the Audio/Telemetry Multiplex Module if the
ECG button is depressed and the mobile radio is
therefore keyed.

3.3.4.3 If the mobile unit is selected for MUX opera-

tion, telemetry deviation reduction switch
Q301 in combination with ECG level adjust pot R67
limits the ECG telemetry deviation to 2 kHz. If the
system is not selected for MUX, Q301 is off and ECG
telemetry is transmitted at maximum deviation level.
From R67 the ECG signal is applied to ECG gate Q10
which blocks the telemetry in the event REPEAT is
selected or microphone PTT is pressed in the MUX
mode thus providing push-to-talk interrupt capability.
The local ECG inhibit condition eliminates the possibili-
ty of ECG from the mobile interfering with repeated
telemetry from the portable.

3.3.4.4 From QI0 the telemetry signal is applied to a

low pass filter which attenuates second and
higher order harmonics. This is required in multiplex
systems so that annoying ECG signal harmonics are not
transmitted and heard at the demodulator console.
From the low pass filter, the telemetry is applied to com-
bining amplifier U3A where it is combined with voice
audio, to buffer Q2, and then via the radio cable where
it is combined with repeat audio at the exciter input.

INSTALLATION

1. RADIO SET AND ANTENNA

Refer to the installation instructions in the radio set
instruction manual and in the instruction section packed
with the antenna.

2. CABLE, CONTROL HEAD, AND
ACCESSORIES

Because of the radio cable and the ‘‘Systems 90°°
accessories used with the EMS system, disregard the
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cable and control head installation instructions in the
UHF ““Micor’’ radio set instruction manual. Refer in-
stead to the ‘‘Systems 90°° installation sheet for
mechanical installation information and to the intercon-
nect diagram in this supplement for wiring information.
Except for the ‘‘Systems 90’’ Alternate Control Module
and Voice Privacy Adapter all ‘““Micor’’ ‘‘Systems 90’’
accessories are compatible with this EMS radio system
and may be added at any time.
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Figure 1. Control Group Operating Controls
and Indicators

1. RADIO SET

1.1 CONTROLS AND INDICATORS
(See Figure 1)

ON/OFF Switch — Controls all power to the radio
(main power switch), a green tab appears when power is
on.

VOLUME Control — This control adjusts the audio
level to the handset or speaker.

Radio Channel Selector — Selects the desired channel
for transmitting and receiving.

SQUELCH Control — Controls the received signal
strength required to turn on the receiver audio circuits
and mutes radio noise when no signal is being received.

MUX Switch — Alternately enables/disables the
multiplex mode of operation. The MUX switch must be
activated to enable two-way simultaneous repeating of
voice and telemetry or simultancous transmission of
voice and telemetry from the mobile ECG module.

NOTE
Some systems are equipped with a FLTR
button instead of a MUX button.

FLTR Switch — Alternately enables/disables the
telemetry filter to prevent the telemetry tones from be-
ing heard at the mobile speaker. Enabling the telemetry
filter alone will not permit the simultaneous transmis-
sion of telemetry and voice. When activated, the FLTR
switch allows the transmission of either ECG telemetry
or voice — NOT simultaneous transmissions.

R
@n—j—(o EMERGENCY)

GAEPS-21717-A

FLTR or MUX Indicator — Illuminates (brightly)
when the filter or multiplex operation is selected.

RPT Switch — Alternately enables/disables the Repeat
mode of operation and also allows the radio operator to
monitor all on-channel carrier squelch transmissions.

RPT Indicator — Illuminates (brightly) when the
Repeat mode is selected.

ROAM Switch — When the radio is in the Repeat mode
AND the Roam mode, all on-channel transmissions will
be repeated regardless of the ‘‘Private-Line”’ (PL) code.
The Roam button should never be pressed unless the
repeat mode is selected.

NOTE
The ROAM switch and indicator are
tabeled EMER on some carlier systems,

ROAM Indicator — Illuminates (brightly) when the
Roam mode is selected.

Transmit Indicator (Red) — Illuminates when the radio
vehicle transmitter is keyed, in the Repeat mode when a
message is being repeated, or when ECG information is
being transmitted.

1.2 OPERATION
1.2.1  Receiving Radio Messages

Step 1. Set the control head ON-OFF switch to the
ON position. The receiver(s) operates continuously
while the radio is turned on.

Step 2. Select the desired radio channel.

Step 3. Remove the handset from its hang-up cradle.
The receiver now operates with carrier squelch. All
signals on the selected channel can be heard.

Step 4. Turn the SQUELCH control fully counter-
clockwise. Adjust the control head VOLUME control
for a comfortable listening level.

Step 5. Turn the control head SQUELCH control
clockwise until the speaker noise just stops.

Step 6. Replace the handset in its hang-up cradle. The
receiver now operates with PL tone coded squelch. Only
signals from your radio system can unsquelch the
receiver.

1.2.2 Transmitting Radio Messages

Step 1. Select the desired radio channel.
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Step 2. Remove the handset from its hang-up cradle
and monitor the channel for activity.

Step 3. If the radio channel is not in use, hold down
the PTT button on the handset handle and speak slowly
and distinctly into the handset microphone.

NOTE
It is not necessary to release the PTT but-
ton to receive a reply. The receiver
operatces at all times.

1.2.3  Repeating Radio Messages

Step 1. Set the control head controls as described in
the procedure entitled RECEIVING RADIO
MESSAGES.

Step 2. Depress the RPT button on the control head.
The RPT indicator brilliance increases and the radio set
is now enabled to re-transmit any received radio signal
that contains the proper PL tone frequency. All radio
signals on the selected channel are monitored in the
radio set speaker, but only those signals with the proper
PL tones are able to activate the repeater transmitter.
The control head transmit indicator light turns on
whenever the transmitter is ‘‘on the air’’.

NOTE
The radio set handset can be used to
transmit messages while the radio set is in
the Repeat mode. If the repeater is enabl-
ed during your voice transmission, the
two messages are transmitted
simultaneously.

Step 3. To return to non-repeat operation, depress the
control head RPT button and allow it to return to the
““out”” position. The RPT indicator is then dimly il-
luminated.

1.2.4 Roam Repeat Operation

Step 1.. Set the control head operating controis as
described under ‘‘Repeating Radio Messages’’.

Step 2. Depress the ROAM pushbutton. The RPT and
ROAM indicators are then brightly lit. The radio set
operates as described under ‘‘Repeating Radio
Messages’’, except that all received radio signals are
repeated, whether or not they contain a PL tone.

2. ECGMODULATOR

Two models of the ECG Preamplifier are used in
MEMCOM mobile repeater systems. The current model
has three pushbuttons on the front panel ON, CAL, and
LD CHK. The earlier model has three pushbuttons on
the front panel ECG, OFF, and CAL and a TT jack for
patient monitor cable.
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2.1 CONTROLS AND INDICATORS

ON Switch — Alternately enables/disables the
transmission of ECG information. Depressing the ON
switch allows information from the patient-attached
electrodes, inputted through the ECG input jack, to be
transmitted directly to the hospital. With ECG ON the
radio is keyed; pressing the ON switch a second time
turns the ECG off and the radio may then be used for
normal two-way communications.

ECG Input Jack — This 6-pin jack, located on an
adapter box near the control group, is used to connect
the patient monitor cable. A TT jack is provided for
connection of a patient monitor oscilloscope or for con-
nection of the older style patient monitor cable.

CAL Switch — Alternately enables/disables the
Calibrate function. With the CAL switch on, a 1-
millivolt squarewave signal is transmitted that may be
used at the hospital for adjustment of equipment.

LD CHK Switch — Allows patient lead impedance to
be checked. With the CAL switch on and the momen-
tary LD CHK button held in, the squarewave signal is
superimposed on the ECG signal and the squarewave
amplitude is an indication of the impedance of patient-
connected electrodes.

2.2 OPERATING TRANSMISSION OF ECG
INFORMATION

Step 1. Place the associated radio in operation and
check for the desired operating frequency.

Step 2. When a clear channel has been determined,
depress the ON and CAL switches. Indicators will be
brightly illuminated. Allow sufficient time for initial ad-
justment of the receiver and monitoring equipment at
the hospital.

NOTE
Transmitter is ‘‘on the air’> when the ON
button is depressed.

Step 3. Attach the patient electrodes and insert the
plug in the ECG input jack. Press and hold the momen-
tary LD CHK button.

NOTE
When the cable is connected at the ECG
input jack and the LD CHK button is
pressed, the signal level at the receiver end
will indicate the electrode contact im-
pedance (greater signal indicates poorer
contact). If the signal after connection
does not increase to more than two times
the level before connection at the ECG
jack, the electrode and cable connection
will be judged adequate.



Step 4. When the reception and electrode contact have
been verified, depress the CAL switch a second time (in-
dicator dimly illuminated) to remove the calibration
signal.

Step 5. With the ECG cable connected and the ON in-
dicator illuminated (ON switch depressed), the ECG
signal is connected into the transmitter and the transmit-
ter is keyed for normal continuous operation until

disabled. It can be disabled by pressing the ON switch a
second time.
CAUTION
Failure to properly connect the ECG
Adapter (i.e. LEAD I to LEAD I or
LEAD II to LEAD II) will result in ECG
artifact. Also, precaution should be taken
to prevent the patient from making con-
tact with the ECG ground.

MAINTENANCE AND ADJUSTMENTS

1. INTRODUCTION

Refer to the SERVICING INFORMATION section
of the UHF “‘Micor’’ radio set instruction manual for
maintenance and adjustment instructions for the basic
radio. Maintenance and adjustment of circuits unique
to EMS duplex/repeater UHF ‘“Micor’’ radio sets with
auxiliary receiver are covered in the following
paragraphs.

2. DUPLEXER
2.1 GENERAL

The duplexer has been factory-tuned for proper
operation on channels allocated by the FCC for the
Emergency Medical Service. Field adjustment of the
duplexer is neither necessary nor advisable. DO NOT at-
tempt to disassemble or repair the duplexer in the field.
If the duplexer is damaged or malfunctions, replace it as
a unit. If faulty duplexer operation is suspected, this can
be verified by measuring the notch attenuation and in-
sertion loss of each leg of the duplexer.

2.2 TEST EQUIPMENT

2.2.1 Anrf generator-voltmeter pair capable of 65 dB

of dynamic range is required for checking the
duplexer. Two possible combinations of equipment are
as follows:

a. HP608 RF Generator and HP8405A Vector
Voltmeter with 50-ohm feedthrough tees.

b. Motorola S1239A RF Generator used with 30 dB
gain amplifier (such as Boonton Type 230A) as the
generator assembly, and Boonton 91CA RF Volt-
meter with 50-ohm tip. If the harmonic content of
the generator is high, a low-pass filter such as the
TFE6130A or TFE6252A at the output of the
amplifier may be necessary.

2.2.2 In addition to the generator and voltmeter, a fre-

quency counter capable of operation in the
450-470 MHz range and a 50-ohm load are required. To
maintain a low VSWR 50-ohm system it is recommend-
ed that 3 dB and/or 6 dB 50-ohm pads are used at
generator output and voltmeter input. Also, cable

lengths should be kept as short as possible between the
pads and the duplexer.

2.3 DUPLEXER RECEIVER LEG ATTENUATION
CHECK

Step 1. Set the rf
468.288 MHz.

generator frequency to

Step 2. Connect the rf generator through both pads to
the rf voltmeter.

Step 3. Set the rf generator output level to obtain a
reading on the upper scales of the rf voltmeter. This
reading should be at least 65 dB above the rf voltmeter
noise level. Note rf voltmeter level.

Step 4. Connect the rf generator to the duplexer
antenna terminal. Connect the rf voltmeter to the
duplexer receiver terminal. Connect the 50-ohm load to
the duplexer transmitter terminal.

Step 5. The rf voltmeter level should be greater than
65 dB below the reference level noted in Step 3.

Step 6. Retune the rf generator to 467.888 MHz and
repeat Step 2 through Step 5.

2.4 DUPLEXER TRANSMITTER LEG
ATTENUATION CHECK

Step 1. Set the rf
463.288 MHz,

generator frequency to

Step 2. Connect the rf generator through both pads to
the rf voltmeter.

Step 3. Set the rf generator output level to obtan a
reading on the upper scales of the rf voltmeter. This
reading should be at least 65 dB above the rf voltmeter
noise level. Note rf voltmeter level.

Step 4. Connect the rf generator to the duplexer
transmitter terminal. Connect the rf voltmeter to the
duplexer antenna terminal. Connect the 50-ohm load to
the duplexer receiver terminal.

Step 5. The rf voltmeter level should be greater than
65 dB below the reference level noted in Step 3.
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Step 6. Retune the rf generator to 462.888 MHz and
repeat Step 2 through Step 5.

2.5 DUPLEXER RECEIVER LEG INSERTION
LOSS CHECK

Step 1. Set the rf generator
463.175 MHz.

frequency to

Step 2. Connect the rf generator through both pads to
the rf voltmeter.

Step 3. Adjust the rf generator output level for a con-
venient reference on the rf voltmeter.

Step 4. Connect the rf generator to the duplexer
antenna terminal. Connect the rf voltmeter to the
duplexer receiver terminal. Connect the 50-ohm load to
the duplexer transmitter terminal.

Step 5. The rf voltmeter reading should be less than
1.5 dB below the reference level noted in Step 3.

2.6 DUPLEXER TRANSMITTER LEG
INSERTION LOSS CHECK

Step 1. Set the rf
468.000 MHz.

generator frequency to

Step 2. Connect the rf generator through both pads to
the rf voltmeter.

Step 3. Adjust the rf generator output level for a con-
veient reference on the rf voltmeter.

Step 4. Connect the rf generator to the duplexer
transmitter terminal. Connect the rf voltmeter to the
duplexer antenna terminal. Connect the 50-ohm load to
the duplexer receiver terminal.

Step 5. The rf voltmeter reading should be less than
1.5 dB below the reference level noted in Step 3.

3. ANTENNA NETWORK
3.1 GENERAL

Field servicing of the antenna network is not
recommended. When an antenna network is found to be
defective, it must be replaced as a unit.

3.2 PERFORMANCE TESTS

A check of the forward and reflected power meter
readings (refer to paragraph 7, Power Control Board, in
the attached instruction manual, for procedure and pro-
per meter readings) can be made to determine if the
power detector circuits on the antenna network are
functioning properly or are defective. The transmitter
leg insertion loss of the antenna network should be ap-
proximately 1 dB (a power loss of 20%). use the follow-
ing procedure to check the insertion loss.

Step 1. Connect a thru-line wattmeter, a dummy load,
and a second thru-line wattmeter (a wattmeter with at-
tached load could replace the dummy load and second
thru-line wattmeter) to the antenna connector and
calibrate the wattmeters relative to each other.

Step 2. Connect the load and second wattmeler to the
antenna network output and, using adapter cables, con-
nect the thru-line wattmeter between the transmitter
final amplifier and the antenna network.

NOTE
To insure accurate readings take care that
low VSWR cable connections are made at
all points.

Step 3. Check the readings on the two power meters
for a loss of approximately 1 dB (20% power loss).

4. DUPLEX INJECTION FILTER

CAUTION
The duplex injection filter cannot be
aligned using exciter meter readings.
Peaking this filter while operating into the
exciter will cause loss of receiver mixer in-
jection and degradation of receiver per-
formance.

4.1 TEST EQUIPMENT
4.1.1 General

The duplex injection filter adjustments can be ac-
complished with an rf voltmeter and an rf signal
generator rated for stable operation at 450 MHz.
Because the injection filter is peak-tuned, neither the rf
generator nor the rf voltmeter needs to have a wide
dynamic range. To maintain a low VSWR 50-ohm 3 dB
or 6 dB pads should be used between the rf signal
generator output and the injection filter input, and bet-
ween the injection filter output and the rf voltmeter.

4.1.2 RF Signal Generator Frequency Measurement

The rf signal generator frequency must be ac-
curately determined for proper injection filter align-
ment. If the rf signal generator does not have an ac-
curate frequency readout, a frequency counter capable
of stable operation at 450 MHz must be used Lo measure
the rf signal generator output frequency.

4.2 ADJUSTMENT PROCEDURE

Step 1. Remove the duplex injection filter from the
radio set, Figure 1 of this instruction manual supple-
ment shows the mounting location.

CAUTION
The duplex injection filter must be discon-
nected from the radio set for proper ad-
justment.
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Step 2. Connect the rf signal generator through both
50-ohm pads to the rf voltmeter.

Step 3. Set the rf signal generator output frequency to
451,388 MHz.

Step 4. Set the rf signal generator output level to at
least 10 dB above the rf voltmeter noise level. Write
down both the signal generator attenuator reading and
the rf voltmeter reading for later reference.

Step 5. Connect the rf signal generator through one of
the 50-ohm pads used in Step 2 to the injection filter IN-
PUT connector. Connect the rf voltmeter through the
other 50-ohm pad used in Step 2 to the injection filter
OUTPUT connector.

Step 6. Increase the rf signal generator output level
until an indication is seen on the rf voltmeter.

2ND ADJUSTMENT
N

& {

::j Sc>u1'u=ur

O _3RD ADJUSTMENT

b INPUT

o)
Z1 ST ADJUSTMENT
AEPS -9642-0
Figure 4. Duplex Injection Filter Adjustment Locations

Step 7. Refer to Figure 4. Tune the 1st adjustment for
a peak rf voltmeter reading.

Step 8. Set the rf signal generator output level so the rf
voltmeter reading is the reference recorded in Step 4.

Step 9. Tune the 2nd adjustment for an rf voltmeter
peak reading. Reduce the rf signal generator output un-
til the rf voltmeter reference reading is obtained.

Step 10. Repeat Step 8, but tune the 3rd adjustment.

Step 11. If the three adjustments have been peak-tuned
and the rf voltmeter reading is at the reference establish-
ed in Step 4, the rf signal generator output level should
be no more than 3.5 dB higher than the Step 4 rf signal
generator reference level. If the rf signal generator is
more than 3.5 dB above reference, this adjustment pro-
cedure must be repeated.

S. MAIN RECEIVER SQUELCH GATE BOARD
5.1 METER READINGS

The metering receptacle on the squelch gate board
provides an easy means to determine if the squelch gate
board is receiving appropriate inputs and is functioning
properly. Using a metering adapter cable with a
Motorola portable test set, plug the adapter cable white
‘‘metering’’ plug into the squelch gate board metering
receptacle. The adapter cable red ‘‘control’”’ plug need
not be connected to the control board. Table 1 lists the
minimum acceptable test set readings at meter positions
1 through 4 under various conditions.

5.2 ADJUSTMENT PROCEDURE

Step 1. Connect an rf signal generator to the radio set
antenna connector.

Step 2. Set up the rf signal generator to produce an
unmodulated signal at the selected channel main
receiver frequency.

Step 3. Depress the RPTR pushbutton on the radio set
control head.

CAUTION
Do not depress the ROAM pushbutton.

Step 4. Set the rf signal generator output level to the
receiver 14 dB quieting point.

Table 1. Squelch Gate Metering Limits

METER POSITION METERSET  POINT METERED ~ CONDITION LIMIT (uA)
. METER RECEIVER NO SIGNAL 0
1 “REV” UNSQUELCHED INTO RECEIVER -
REF A INDICATOR 20 dB QUIETING ~ 20MIN
METER ““PL”’ DECODER NO TONE PRESENT: 0
2 “REV” OUTPUT NO TONE PRESENT =~ 30MIN
REF A N kil p !
METER | RECEIVEONLY . 0
3 “REV” KEYED 9.6 V TRANSMIT 30MIN
REF A - _ T
METER _ . RECEIVEONLY 30 MIN
4 “REV” PUSH-TO-TALK TRANSMIT - S 0 -
REF A SR |

16



Step 5. Turn squelch gate SQUELCH control R1217
counterclockwise until the main receiver unsquelches,
then turn R1217 clockwise until the main receiver just
squelches.

Step 6. Disconnect the signal generator and rcturn the
radio set to the duplex operating mode.

6. AUXILIARY AUDIO BOARD REPEAT AUDIO
LEVEL ADJUSTMENT

NOTE
The main receiver and transmitter and the
auxiliary receiver must be properly align-
ed before this adjustment procedure is
performed.

Step 1. Connect an rf wattmeter to the radio set anten-
na terminal. Terminate the wattmeter in a 50-ohm dum-
my load.

Step 2. Disconnect the large tan coaxial cable from the
receiver rf deck rf input terminal.

Step 3. Connect an rf signal generator to the main
receiver rf deck rf input terminal.

Step 4. Turn on the radio set.

Step 5. Set up the rf signal generator to produce a
signal on the selected channel receive frequency. Set the
signal generator | kHz modulation for 3.3 kHz devia-
tion. Set the rf signal generator output level for full
receiver quieting.

Step 6. Press the RPT and the ROAM pushbuttons on
the radio set control head. The radio set transmitter
should key.

Step 7. Adjust REPEAT AUDIO LEVEL ADJUST
control R1313 on the auxiliary audio board to obtain
+ 3.3 kHz transmitter modulation deviation.

Step 8. Transfer the rf signal generator connection to
the auxiliary receiver rf deck rf input terminal.

Step 9. Set the rf signal generator to produce a signal
on the selected channel receive frequency of the aux-
iliary receiver. Set the signal generator 1 kHz modula-
tion for 3.3 kHz deviation. Set the rf signal generator
output level for full receiver quieting.

Step 10. Repeat Step 6 and then adjust AUXILIARY
RECEIVER AUDIO ADJUST R1309 on the auxiliary
audio board to obtain +3.3 kHz transmitter modula-
tion deviation.

Step 11. Disconnect the test equipment and reconnect
the coaxial cables to the receiver rf deck rf input ter-
minals. Return the radio set to the duplex operating
mode.

7. AUXILIARY RECEIVER SQUELCH GATE
BOARD

CAUTION
Do not key the radio or select the
emergency repeat mode while making
these adjustments.

7.1 AUXILIARY RECEIVER SQUELCH
ADJUSTMENT

Step 1. Connect an rf signal generator to the radio set
antenna connector.

Step 2. Set up the rf signal generator to produce an
unmodulated signal at the selected channel auxiliary
receiver frequency.

Step 3. Set the rf signal generator output level to the
receiver 14 dB quieting point.

Step 4. Turn auxiliary receiver squelch gate
SQUELCH control R232 counterclockwise until the
auxiliary receiver unsquelches, then turn R232 clockwise
until the receiver just squelches.

Step 5. Disconnect the signal generator.

7.2 AUXILIARY RECEIVER MONITOR AUDIO
LEVEL ADJUSTMENT

Step 1. Connect an rf signal generator to the radio set
antenna connector.

Step 2. Set up the rf signal generator to produce a
signal at the select channel main receiver frequency. Set
the signal generator | kHz modulation for 3 kHz devia-
tion. Set the rf signal generator output level for full
receiver quieting.

Step 3. Connect an ac voltmeter across the speaker
terminals and adjust control head VOLUME control to
obtain a convenient reference audio level.

Step 4. Without changing the rf signal generator out-
put level or the VOLUME control setting, retune the rf
signal generator to the selected channel auxiliary
receiver frequency.

Step 5. Set the MONITOR AUDIO LEVEL pot R235
on the auxiliary receiver squelch gate board clockwise to
obtain the same audio level on the ac voltmeter noted in
Step 3.

Step 6. Disconnect the rf signal generator.
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8. RF PREAMPLIFIER ALIGNMENT

CAUTION
The rf preamplifier cannot be aligned us-
ing receiver meter readings. Peaking this
amplifier while operating into both
receivers will result in improper alignment
and degradation of receiver quieting sen-
sitivity.
8.1 TEST EQUIPMENT

The rf preamplifier can be aligned with an rf signal
generator rated for stable operation at 450-470 MHz
and an rf voltmeter with a 50-ohm tip. If the rf signal
generator does not have an accurate frequency readout,
a frequency counter capable of stable operation at
450 MHz must be used to measure the rf signal
generator output frequency.

8.2 ALIGNMENT PROCEDURE

CAUTION
Do not key the radio transmitter or
damage to the signal generator will result.

NOTE
Before proceeding with adjustment of the
rf preamplifier, both receivers should be
properly aligned and checked for 20 dB
quieting sensitivity at the rf deck inputs.

Step 1. Set control head ON/OFF switch to the OFF
position.

Step 2. Remove the squelch gate board.

Step 3. Connect pin 11 to pin 13 on the squelch gate
interface board connector P1201.

Step 4. Remove rf cable connection between radio set
and auxiliary receiver at the radio set connector.

Step 5. Connect 1f voltmeter 50-ohm tip to radio set
auxiliary receiver antenna connector.

Step 6. Turn on radio power and connect rf signal
generator to main radio antenna connector.

Step 7. Set the rf signal generator output frequency to
460,500 MHz.

Step 8. Set the rf signal generator output level to
1000 uVv.

Step 9. Adjust C2 on rf preamplifier for a peak
reading on the rf voltmeter. This adjustment is critical
and care should be used to ensure peak tuning. For max-
imum sensitivity, reduce rf signal generator output as
necessary to obtain a near full-scale reading on a lower
scale of the rf voltmeter.

Step 10. Set the rf signal generator output frequency to
463.100 MHz.

Step 11. Readjust rf signal generator output level to
1000 uVv.

Step 12. Adjust C1 on rf preamplifier for a peak
reading on the rf voltmeter.

Step 13. Reset the rf signal generator output frequency
to 460.500 MHz.

Step 14. Readjust C2 on rf voltmeter for a peak reading
on the rf voltmeter following procedure detailed in Step
9.

Step 15. Disconnect rf voltmeter and reconnect aux-
iliary receiver antenna cable to radio set.

Step 16. Leaving rf signal generator connected to radio
set antenna terminal, perform 20 dB quieting sensitivity
checks on both receivers. If either, or both receivers fail
to meet the specified quieting sensitivity specification,
repeat the rf preamplifier adjustment procedure.

Step 17. Disconnect rf signal generator, remove jumper
from squelch gate interface board connector and replace
squelch gate board.

ﬂ C2 ADJUSTMENT
/

== @OUTPUT

E=4| INPUT /.0

¢

c/1 ADJUSTMENT

S5

AEPS-19907-0

Figure5. RF Preamplifier
Adjustment Locations
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FIELD CONVERSION

1. ADVANTANGES OF CURRENT SYSTEMS

1.1 Table 1 below lists the original three basic EMS

mobile radio models and the current models which
have replaced them. This table shows the advantages of
the current radio model over the earlier radio model. In
each case, the later system mode! contains a// features of
the earlier one plus additional capability.

1.2 The Q1855A is the same as the QI1853A except it
does not have the second receiver or the multiplex

modules. The Q1854A is the same as the Q1853A except

that the auxiliary receiver also has dual PL capability.

2. DUPLEX-MULTIPLEX CONVERSION

2.1 The Q2106A Duplex-Multiplex Field Conversion

Kit has been established to facilitate conversion of-
QI1505A systems into the equivalent of QIBS3A
Systems. Full details on conversion procedures are given
in section 68P81108E49.

2.2 Conversions of other EMS systems to include such

features as duplex-multiplex, dual receiver, and
two-PL decode capability on auxiliary receiver is possi-
ble. Table 2 presents a summary of field conversion
possibilities. Consult your Motorola representatives for
advice and help in making these conversions.

Table2. Comparison of Current EMS Models to
Earlier Models

EARLIER CURRENT

SYSTEM SYSTEM ADVANTAGES OF CURRENT
MODEL MODEL MODEL OVER EARLIER MODEL
QI1503A QI855A System can easily be upgraded to two

receivers and duplex-multiplex.

Q1505A QI853A Duplex-Multiplex capability.
Q1588A QI854A Duplex-Multiplex capability




Table 2. Summary of Field Conversion Possibilities

PRESENT SYSTEM EQUIVALENT UPGRADED SYSTEM HARDWARE MODIFICATION REQUIRED
Model No. Capability Model No. Added Capability New Kit - Replaces
Q1503A* Single Receiver System Not Easily Field Convertable To

] Two Receiver System
QI505A* Dual Receiver System- QI1853A  Duplex/Multiplex QLN1918B QLNI9SI7B
(Non-Multiplex) Audio/Telemetry Repeater Control
i Multiplex Module Meodule
(p/0 QLN2106A)
QLN2106A Added
Duplex/Multiplex Field
Conversion Kit
QI588A* Dual Receiver System Q1854  Duplex/Multiplex Same as above ‘Same as above
(Non-Multiplex) with 2 PL :
Decode on Aux. Revr
QI855A Single Receiver System QI1505A* Dual Receiver System QI1507A Auxiliary Receiver Added
(Non-Multiplex) (Non-Multiplex)
QI855A - Same as above Q1588A* Dual Receiver System Q1589A Auxiliary Receiver Added
{Non-Multiplex) w/2 PL '
Decode on Aux Revr
QI855A Same as above Q1853A  Dual Receiver System QI1507A Auxiliary Receiver Added
Duplex Multiplex QLNI1918B QLN1917B Repeater
Audio/Telemetry Control Module
Maultiplex Module
(p/0 QLN2106A)
QLN2106A Added
Duplex/Multiplex Field
Conversion Kit
Q1855A Same as above QI1854A  Dual Receiver System Q1589A Auxiliary Receiver Added
Duplex Multiplex with Two-Code PL
2 PL Decode.on Aux Receiver
Revr QLNI1918B QLN1917B Repeater
Audio/Telemetry Control Module
Multiplex Module
{p/0 QLN2106A)
QLN2106A Duplex Added
/Multiplex Field
. . Conversion Kit
QI1853A Dual Receiver System with Q1854A 2 PL Decode on Aux QLNS5936A Dual PL Added
Duplex Multiplex Revr Decoder Board )
QLN35937A Added
Mounting Hardware Kit .
TLN4294B-SP2 PL TLN4294B P1. Decoder
Decoder :
NOTES:

1. The ECG Modulator/Preamplifier Module QLN1919C can be added to any of the above systems in the field if not already equipped. Refer to
instruction section 68P81037E76 in this manual.

2. The QL508A/Q1509A Dual Control Accessory packages are compatible with all of the above systems. For details refer to the duplex/multiplex

with dual control interconnect in this manual and dual control manual 68P81030E90.

3. Model numbers followed by an asterisk (*) are earlier version systems and have been replaced with models which have expanded capability.
They are included here for reference only for field modification assistance.
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to 1650 Hz by 13 dB. In this way, voice signal in-
terference to the ECG telemetry signal is eliminated
when the two signals are combined for transmission.

2.2 The peak amplitudes of the voice and telemetry

signals are limited and adjusted before combining
so that the maximum transmitter deviation produced by
the composite signal does not exceed 4 kHz and each
signal makes up 50% of the peak amplitude of the com-
posite signal. The 4 kHz deviation limit ensures that the
composite signal level is below the normal clipping level
of the transmitter IDC circuits to prevent possible inter-
modulation distortion between the voice and telemetry
signals.

2.3 Duplex/multiplex provides a variety of
operational transmit and repeat transmit modes
with multiplexed voice and ECG telemetry signals.

® [n the repeat mode it allows simultaneous transmis-
sion through the mobile repeater of multiplexed voice
and ECG telemetry signals from the portable unit
with voice messages from the hospital base unit. The
base unit voice signal received at the mobile repeater
is processed and filtered prior to retransmission to
eliminate interference to multiplexed ECG telemetry
from the portable.

e In the repeat mode it allows simultaneous transmis-
sion of voice messages from the mobile repeater con-
trol position with multiplexed voice and ECG
telemetry signals from the portable that are being
repeated. The mobile handset (or headset)
microphone audio signal is processed and filtered
prior to transmission to eliminate interference to the
ECG telemetry signal from the portable.

® In the local, or non-repeat, mode it allows multi-
plexed voice and ECG telemetry transmissions to be
made from the mobile unit using the optional
QLN1919B ECG Modulator/Preamplifier module.

2.4 The additional circuits required for the duplex-

multiplex option are included on the QLN1918B
Audio/Telemetry Multiplex Module and the
QLN2042A Repeat Audio Processing modules which
are located at the control group, and the QLN7225A
Auxiliary Audio Board which is located in the radio.
The former two modules mount in a “MICOR”
““Systems®90’” accessory housing to form an integral
part of the EMS duplex/repeater mobile radio system.
The QLNI1918B Audio/Telemetry Multiplex Module
replaces the QLN1917B Repeater Control module, pro-
viding the same repeater control functions and the ad-
ded circuits required for multiplexing of the audio and
ECG telemetry.

2.5 1In the repeat mode, the QLN2042A Repeat Audio

Processing Module takes the mobile radio main
receiver audio signal, which is received from the
hospital base unit and processes the signal for repeat

purposes. The processed signal is then passed through
the transmit audio path of the QLNI918B Audio/
Telemetry Multiplex Module before being routed to the
radio for retransmission. In the multiplex mode, the
repeat audio passes through the transmit audio
multiplex circuits prior to retransmission, thus
eliminating possible interference to repeated ECG
telemetry signals from the portable unit.

2.6 The QLN7225A Auxiliary Audio Board repiaces

the QLNS855A in the repeater radio and contains
the necessary circuitry to provide a suitable gating level
output to interface with the QLN2042A Repeat Audio
Processing Module. In addition, the QLN7225A pro-
vides all the circuitry required to process repeater audio
from the portable unit (paramedic audio).

3. TRANSMIT AUDIO FLOW FUNCTIONAL
DESCRIPTION

3.1 INTRODUCTION

The duplex/multiplex EMS system differs from a
non-multiplex system in three specific areas:
(1) transmit audio filtering and gating is added (located
on QLNI1918A Audio/Telemetry Multiplex Module),
(2) main receiver repeat audio is now processed at the
control group (via QLN2042A Repeat Audio Processing
module), and (3) new repeat audio gating circuits are re-
quired (located on QLN7225A Auxiliary Audio Board)
to interface with the control group repeat audio cir-
cuitry. Refer to figure 4 for details of the transmit audio
flow scheme for non-multiplex and duplex-multiplex
systems.

3.2 REPEAT AUDIO FLOW

3.2.1 The repeat audio flow for duplex-multiplex

systems differs from non-multiplex systems
because of the requirement that the doctor’s transmis-
sion (from base station leg) be filtered in the ECG pass-
band so that the doctor does not interfere with the pa-
tient ECG signal he is monitoring. A description of the
repeat audio flow for duplex-multiplex systems is given
below.

3.2.2 Auxiliary receiver emitter follower audio is first

gated by Q1302 so that the receive audio from
the portable leg is retransmitted only when the proper
repeat conditions are met. The audio is then
preamplified by U1301A, adjusted for proper repeat
level by R1313, and the PL tones are removed. Finally,
U1301B provides the necessary amplification to com-
pensate for signal loss through the PL filter. The pro-
cessed portable leg repeat audio is then coupled with
transmit audio from the control group and fed to the ex-
citer for transmission.

3.2.3 In order to allow main receiver repeat audio to

pass through the transmit notch filter, this audio
is processed entirely at the control group and combined
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With Duplex-Multiplex and Dual Control

QI853A EMS Duplex/Repeater Radio
Interconnection Diagram

Motorola No. EEPS-21714-4

3/28/79-PHI
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REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

IMPORTANT
USE ONLY THE FOLLOWING MOTOROLA

PART NUMBERS -WHEN ORDERING

REPLACEMENT PARTS
CABLE KITS

QKN8207A Control Cable
QKN8208A Auxiliary Receiver Cable
TKN6456A Control Head Power

TKN6458A Cable and Fuse Kit

PL-4077-0

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

42-84046C01
3-132127

15-84044C01
15-84045C01
3-122330

3-138133

CLAMP, cable strain relief
SCREW, tapping: 6-20 x 3/4"
plain hex head

SHELL (front)

SHELL (rear)

SCREW, machine: 6-32 x 3/8"
Phillips binder head; 2 supplied
SCREW, machine: 6-32 x 3/4"
Phillips binder head

F1101,1102

F1103

P3,4,5,1101

P1102

P1105A,
1105B

XF1101,1102

XF1103

65-86099

65-84161B01

30-10286C70
30-10310A63

30-851875

30-10310A62
30-10310A62

30-812505

30-812505

30-864650

14-82882A01
14-82883A01
42-82884A01
41-82885A01
9-84277B02

FUSE, cartridge:
1-1/4" x1/4"; 7.5 A; 32 V

(see XF1101, 1102 for fuse-
holder) (TKN6456A)

1-1/8" x13/32"; 40 A; 32 V
(TKN6458A)

NOTE
See XF1103 for fuseholder

CONNECTOR, plug:
includes:

14-84556B01 BODY: {(BLK):
20-contact type

9-84151B01 TERMINAL,
contact; female; 19 req'd.
14-84556B02 BODY: (BLUE):
20-contact type

9-84151B01 TERMINAL,
contact: fermnale: 11 req'd.
includes:

9-84086B01 BODY: 37-contact

type; includes only "A' and '""B"
contacts

WIRE, electrical: stranded;
No. 16 ga., coded GRN; 88"
length req'd. (TKN6456A)

No., 18 ga., coded GRN; 12!
length req'd. (TKN6456A)

No. 8 ga., coded BLK; 5-1/2'
length req'd. Requires (but does
not include) 29-84528B03 LUG,
ring tongue

No. 18 ga., coded ORG; 5'
length req'd, (TKN6456A)

No. 18 ga., coded ORG; 9'
length req'd. (TKN6456A)

No. 8 ga., coded RED; 2' length
req'd. Requires (but does not
include) 29-824434 LUG, ring-
tongue (TKN6458A)

No. 8 ga., coded RED; 25-1/2'
length req'd.

Cable, 17-conductor; 18' length
req'd.

FUSEHCOLDER, '"in-line'' type:
consists of:

BODY

CAP

TERMINAL, contact; 2 req'd.
SPRING (TKN6456A)
(TKN6458A)

QLN5677A Junction Box

PL-4036-0

1-06707B82
29-84547B03

Jl, 2, 3

CONNECTOR, circuit board:
includes:
CONTACT, pin; 60 req'd.

MECHANICAL

PARTS

3-134175

3-136926

3-138133
3-400465

3-488006
4-7651
4-84516B01
15-84828K01
15-84829K01

37-103664
42-802007

SCREW, machine; 4-40 x 5/16";
2 reqg'd.

SCREW, tapping: 4-40 x 5/16";
4 req'd.

SCREW, machine; 6-32 x 3/4"
SCREW, tapping; 10-12 x 3/4'";
2 req'd.

SCREW, machine; 6-32 x 1/2";
3 req'd,

LOCKWASHER, #10 internal;
2 req'd.

WASHER, screw retainer;

4 req'd.

HOUSING

COVER

GROMMET, rubber; 3 req'd.
CLAMP, cable; 3 req'd.

QKN8126A Cable Kit

PL-4113-0

Pl
14-84556B05
9-84151B01

P2
14-84556B09
9-84151B01

CONNECTOR, plug:
includes:

BODY, 20-circuit (OCRG)
CONTACT, terminal, female;
13 req'd.

includes:

BODY, 20-circuit (VIO)
CONTACT, terminal, female;
11 req'd.

NON-REFERENCED ITEMS

54-8498B01

42-867839

42-84275B01
9-84151B01

37-31922

LABEL (negative ground); for
P1105

CLAMP, cable; requires (but
does not include) 42-893464
HOOK, cable clamp ("'S'' hook)
BRACKET, fuseholder mounting
(for XF1103)

TERMINAL, contact; female;
20 supplied

SLEEVE, neoprene: 2 supplied

QKN8189A Auxiliary Receiver Antenna Cable

PL-4114-0O

28-844876
28-82021G01

P1002A
P1002B

CONNECTOR, plug:
male; single contact
male; single contact

MECHANICAL PARTS

58-854020
30-475378

ADAPTER
CABLE, coaxial RG58/AU;
78" req'd.
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PARTS LIST

QKN8134A Repeater Interface Cable

PL1.-3842-0O

J919

Connector, includes body

J920

J1251

J1301

39-10184A24

29-10134A48

29-10134A53

14-84277D05 (7 contact) and
female contacts 9-842793 D01
Cennector, includes body
14-84277D06 (8 contact) and
female contacts 9-84279D01
Connector, includes body
14-84277D10 (36 contact) and
female contacts 9-842793D01
Connector, includes body
14-84277D14 (20 contact) and
{emale contacts 9-84279D01
Connector, female, single
contact; 9 required

Connector, female, single
contact, | required

Connector, female, single
contact, 6 required

QKN8314A Repeater Interface Cable

Schematic Diagram and Parts List

Motorola No. PEPS-18701-B
3/28/79-PHI
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REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

QLN5701A Auxiliary Receiver Mechanical Parts PL-4033-0

41-84890G01

41-84890G02 SPRING. retainer: (gray) QKN8210A Interconnect Cable PL-4034-0

41-84653K01 SPRING, mounting CONNECTOR, plug:

11-84658K01 SPRING, lock P902 includes:

42-10128A10 RING, retainer; 2 req'd. 14-84277D03 INSULATOR, 10-circuit

45-84656K01 PLATE, slide 9-84279D01 CONTACT, fernale; 7 req'd.

64-84654K01 PANEL, front

75-84838E01 BUMPER, rubber; 2 req'd. MECHANICAL PARTS

64-84652K01 PLATE, mounting

55-84101801 LOCK 29-10134A53 LUG

55-84300B01 HANDLE, nylon; 3.52"; 2 req'd. 37-82603D26 SLEEVING, shrink #26

55-84300B02 HANDLE, nylon; 2.12" 37-82603D33 SLEEVING, shrink #33

58-84824K01 HANDLE, radio set 37-82603D34 SLEEVING, shrink #34

1-06708A16 TERMINATION 50 OHM 37-82603D60 SLEEVING, shrink blank
ASSEMBLY,; includes: 39-10134A24 CONTACT, chain-form;

6-125A19 RESISTOR, 56 +5%; 1/2 W 4 req'd,

26-82604A03 SHIELD, choke 42-10217A02 STRAP, cable harness; 4 req'd.

28-84282D01 CONNECTOR, male; phono

SPRING, retainer: {blk)

7-84442E01 BRACKET, support

7-84447E0! BRACKET, hold-down

7-84448E01 BRACKET, mounting board

7-84660K01 BRACKET, mounting UHF pre-
amp

2-10101A53 NUT, spring; 4 req'd.

46-84090C01
26-84825K01
15-84745F01
29-129883
9-82442E06
41-84658K01
45-84656K01

STUD, retainer; 4 req'd.
SHIELD, audio and squelch
HOOD, receptacle

LUG, soldering #6
CONNECTOR, chassis
SPRING, lock

PLATE, slide lock

REFERENCE " MOTOROLA
SYMBOL PART NO.

DESCRIPTION

MECHANICAL PARTS LIST

Additional Mechanical Parts for

Duplex/Repeater Radio Sets

PL-4031-C

EMS Duplex/Repeater Radio Set
Mechanical Parts List

CONNECTOQOR, plug:
P104 28-84282D01 male; single contact 1 64-84165G01 Panel Side (right and left are
the same)
MECHANICAL PARTS 2 27-06541G01 Rear chassis
3 QFE6084A Duplexer
3-7247 SCREW, machine 6-32 x 3/16'; 4 IV06705B97 Plate, rear, radio
3 req'd. 5 7-84382K01 Bracket, rear support
3-132285 SCREW, machine 6-32 x 7/16""; 6 26-84385K01 | Squelch Gate Shield
3 req'd. 7 TFE6252A - Harmonic Filter
3-134168 SCREW, tapping 4-40 x 1/4; 5Pl
4 req'd, 15-84821E01 Cover, top
3.135111 SCREW, tapping 4-40 x 3/8"; 8 9-84886E02 MBC Connector, right-angle
3 req'd. 9 9-84886E01 MBC Connector, right-angle
3-138294 SCREW, tapping 8-32 x 5/8"; 10 9-87318C10 Connector, right-angle,
5 reg'd. threaded
3.138959 SCREW, tapping 8-32 x 7/8" 43-865308 Spacer, used to mount
4-7651 LOCKWASHER, #8 intcrnal; TFE6252A-5P1 Harmonic
2 req'd. Filter, 2 req'd.
7-84657K01 BRACKET, lock retaincr 11 QLE6236A Antenna Coupler
7-84823K01 | BRACKET, connector (strain 12 TLE8192A- | RF Preamplifier
relief) SP1
14-83512F01 | INSULATOR, channel element
15-84650K01 HOUSING 12
22-10133A22 PIN, drive
33-84655K01 | NAMEPLATE

FAEPS-19748-0

Motorola No. PEPS-19744-A
3/28/79- PHI
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ANTENNA NETWORK
COUPLER AND DUPLEXER

MODELS TFE6233B-SP1, QLE6236A, AND QFE1024A

1. DESCRIPTION

The antenna network connects the transmitter final
power amplifier stage to the transmitter output connec-
tor; it replaces the antenna switch in the standard radio.
The duplexer allows a single antenna to be used for both
transmit and receive signals at the same time. The anten-
na coupler allows two receivers to be connected to the
receive port of the duplexer.

2. THEORY OF OPERATION
2.1 QLE6236A ANTENNA COUPLER

The antenna coupler permits the main receiver and
the auxiliary receiver to share a common input from one
antenna. The coupler provides (1) impedance matching
between the receiver port of the duplexer and each
receiver, and (2) isolation of the two receiver inputs
from each other, Due to the signal splitting
characteristics of the coupler, a 3 dB insertion loss is
present between the input leg (from the duplexer) and
each output leg to the receivers. Compensation for this
insertion loss is provided by the rf preamplifier.

2.2 TFE6233B-SP1 DUPLEX ANTENNA
NETWORK

2.2.1 Refer to the Antenna Network and Duplexer
diagram. This circuit provides the following
functions.

* Connects the transmitter final power amplifier stage
to the transmitter output connector at all times,

® Provides the transmitter final power output stage
with a low VSWR 50-chm load during transmit in-
dependent of the load presented to the transmitter
output connector.

e Attenuates all transmitter carrier harmonics.

e Provides dc voltages proportional to forward and
reverse power appearing at the transmitter output
connector.

2.2.2 Circulator.

The circulator is a 3-port device which takes ad-
vantage of the unique magnetic properties of yttrium
iron garnet (YIG). By subjecting a transmission line cir-
cuit sandwiched between two YIG discs to a critical
value of static magnetic field, a device can be made
which is non-reciprocal in nature. That is, a signal enter-
ing port 1 of the circulator leaves at port 2 and a signal
entering port 2 leaves at port 3. In general a signal enter-
ing any port will leave at an adjacent port (in the direc-
tion of the arrow). This characteristic 1s used to ad-
vantage in the antenna network. The transmitter is
always connected to the circulator at port 1 and the
antenna is always connected to port 2 of the circulator
through the duplexer, and port 3 is connected to a 50-
ohm, 50-watt load. This circuit arrangement provides
the transmitter power amplifier output stage with a low
VSWR 50-ohm load independent of the condition of the
load connected to the antenna connector. Whenever a
mismatched load appears at the antenna connector, the
reflected power from the mismatched load enters port 2
of the circulator and is routed to port 3 and to the 50-
ohm load inside the unit.

2.2.3  Power Detectors

To provide an input to the power control board
indicating the power level out of the transmitter, a peak
voltage detector is coupled through a capacitive divider
to the coaxial line at the transmitter input port of the
circulator. This detector provides a dc output voltage
proportional to the square root of the power entering
port 1 of the circulator. A peak voltage detector is also

ANTENNA NETWORK COUPLER AND DUPLEXER

senRvice publications

1301 E. Algonquin Road,. Schaumburg, IL 60196

MOTOROLA INC.

Communications Division

3/28/79-PHI 1 68P81042E61-O



used to sense the peak voltage across the 50-ohm load in
the unit. Under most normal operating conditions, the
power dissipation in the load is only a few watts.
However, under extreme conditions of antenna
mismatch and a high power radio, the reflected power
could approach the power dissipation (50 watts)
capability of the load. To protect the load against such a
condition, the rf voltage across the load is sensed and a
dc voltage proportional to the rf voltage is fed back to
the power control board. When the rf voltage across the
load starts to increase beyond the normal safe range, the
power control decreases the power output of the
transmitter to maintain a safe dissipation in the 50-ohm
load.

2.2.4  50-Ohm Load

The 50-ohm load has a low VSWR in the UHF
band. It absorbs the maximum reflected power from the
antenna while monitoring this VSWR, To accomplish
this, the load is constructed using thick-film techniques
and is mounted on a beryllia block to achieve good ther-
mal conduction of the dissipated power to the heat sink.

2.3 QFEI1024A DUPLEXER AND FILTER

P604 JI004 P1004
— —
lpe 1 FM JI (+)
J I PA CURRENT
pC D 3> (-)
!
|__ PLATING ON ANTENNA

SWITCHING BOARD

2.3.1 The duplexer is a three-port circuit that allows
the simultaneous use of a single antenna by the
receiver and transmitter. [t performs the following func-

tions;

Connects transmitter output and receiver input to
antenna at all times.

Provides attenuation in the transmitter leg of duplex-
er at receiver frequency to essentially eliminate
receiver desensitization due to transmitter sideband
noise.

Provides attenuation in the receiver leg of duplexer at
transmitter frequency to essentially eliminate receiver
desensitization and to minimize receiver spurious
responses due to transmitter carrier frequency energy.

2.3.2 The duplexer contains four resonant cavities in

the transmitter leg and three resonant cavities in
the receiver leg. These cavities are coupled together and
to the duplexer antenna connector through resonant sec-
tions of coaxial cable. The transmitter output signal
passes through an additional low pass filter to further
attenuate transmitter carrier harmonics before entering
the duplexer.

ANTENNA NETWORK AND DUPLEXER

TRANSMITTER RF OUTPUT

|
|
|
|
|
|
|
|

CIRCULATOR T0 ANTENNA
CRf
FORWARD POWER | b F | cioo1_ 1001 o n ff\\ @ . LOW PASS LOW PASS
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47(3'[ 1pF €010 1
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b
|
]
t
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C4005
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ANTENNA =z F0 INPUT
COUPLER  [-— RECEIVER
RF INPUT
TO AUXILIARY
RECEIVER CEPS-19745-0

Antenna Network and Duplexer



REFERENCE
SYMBOL

MOTOROLA

DESCRIPTION
PART NO.

PARTS LIST

TLEBI9ZA-5Pl Preamplificr (450-512 Mtz PL-4030-0
CAPACITCR, variabhle:
{includes standard tuning
“piston'):
Cl,2 20-83693H03 0.9-9.0 pF (406-450 MHz)
or 20-83093HOY 0.8-6.0 pF (450-512 MH~)
(NCTE: Also order 76-84425B0!
PISTON, tuning; speccial: SEL
NCTE I}
CAPACITCR, fixcd:
C3, 4 21-861441 500 pF £10%: 75 V: N4700
(o) 21-861219 .00l uF +100-0"; 500 V;
coded RED
Co 23-84702H04 2,2 uF x20"; 25 V
CCNNECTOR, recceptacle:
Ji, 2 9-84135B01 fermale; coaxial; miniature type
CCIIL., RF:
L1 47-843308B02 (straight rod; 1,757 long!
L2, 3 24-8004%4 choke:; 0. 31 uH
L4 47-84330B03 {straight rod; 2.19" long)
TRANSISTCR: (SEE NCTE D
Q1 38-869533 field-effect "N Channel': type
M9533; does not include
42-83600C01 CLIP, transistor
retaining
RESISTCR, fixed:
R1 6-10401C25 100 £10%; 1/4 W
R2 6-185B73 330 £107T; 1/8 W
R3 6-10401C17 47 £107; 1/4 W
NCTES: I. For optimum performance, diodes,

TLE8191A-SPl Preamplifier (450-512 MHz)

transistors, and integrated circuits niist
be ordercd by Motorola Part numbers.

II. When replacing capacitor Cl or C2 for the
450-512 MHz range, order the two items
(capacitor and special tuning “piston'') shown
in the parts list. Remove the standard
tuning piston from the capacitor and replacce
it with the special piston.

PL-4029-0

N oUW —

15B84322B01 CCVER, top

15B84323B01 COVER, side: 2 required
IVB0708BB5 CIRCUIT BCARD ASSEMBLY
11-10184A24 PIN

15B84501G01 HCUSING, preamplifier
42B83660C01 CLIP, transistor mounting
4K 844123 SPACER, insulator {under
board)

NON-REFERENCED PARTS

35490352 SCREW, machine: No. 2-56 x
5/32: cover mounting screws,
6 required

381234212 SCREW, tapping #4 x 5/16:
""Phillips'' hex nut (3 req'd)

TOP VIEW
COVER PLATE REMOVED

MOUNTING

R3 Cb SCREW

GROUND
11 STRAP Rl L2 Cc3 c1

AEPS-11247-A

OUTPUT SIDE
(COVER PLATE REMOVED)

C C4 LEAD L4 R2 J2 Cs
(INSULATED)
INPUT SIDE

(COVER PLATE REMOVED)

J1 L1 C3 LEAD (o]

{INSULATED)

AEPS-11285-0

FARPS-19742-0

RF PREAMPLIFIER
MODEL TLE8192A-SP1

FUNCTION

The received signal from the duplexer receiver terminal
is coupled directly into the input tuned-line of the
preamplifier through the INPUT jack. This tuned-line
passes the desired signal and matches the relatively low
FET input impedance to the 50-ohm input line. The
signal is capacitively coupled to the source terminal of
the FET where it is amplified and then capacitively
coupled to the output tuned-line, The output tuned-line
is a high Q tank circuit, It passes the desired signal and
matches the relatively high FET output impedance to
the 50-ohm output line.

TUNED AMPLIFIER TUNED
INPUT OUTPUT
LINE LINE
c1 c2
NOTE 322 NOTE
4 4
FROM
ANTE
SWITCH J1 gLt L4 J2 10
—t PRESELECTOR
INPUT
R2
330
l - BEPS-19741-0
= < Bt
13.8v
[s} GATE NOTES:
DRAIN ol case :
1. ALL COMPONENTS WITHIN THIS BOX ARE PHYSICALLY MOUNTED
o > ON PRINTED CIRCUIT BOARD.

SOQURCE

TRANSISTOR DETAIL
(BOTTOM VIEW)

2.

3

4

ALL CAPACITOR VALUES ARE IN pF UNLESS OTHERWISE STATED.

ALL VOLTAGE READINGS MEASURED WITH A 20,000 OHM—PER—
VOLT MULTIMETER.

68P81042E62-0O
3/28/79-PHI

SEE PARTS LIST,

RF PREAMPLIFIER/RECEIVER RF & |-F BOARD



RECEIVER RF & I-F BOARD
MODEL TRE1203BA-SP5

68P81042E63-0
(Sheet 1 of 2)
3/28/79-PHI

RECEIVER BF AND TF
SHOWNMN FROM SOLDER SIDE

8 ec CASE a FBc
) »| 00 o0
£ e
Q104,102 103 Q104,105

TRANSISTOR DETHAILS
(BOTTOM VIEW)

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TLE8032B-SP5 (450-494 MHz)

Receiver RF & IF Board

PL-4080-C

COMPONENT 51D0E

C101 thru 112
Cl13
Cll4
Cl15
Cllie
Cl17
Cl18
Cl19
C120
Cl21
cl2z2
Cl23
Cl24
Cl125
Cl26
c127
c128
ci129
C130
C131
C132

C133
Cl34
C135
Cl136
c137
c138
C139, 140
c141
Cl44
C145
Cl46
C147
C148, 149
€150, 151
c152
Cl153

Cl54
Cl155

Cl156
C157
Cl158
C159, 160,161
Cl62
Cl163
Clé4

Cl66
Cl67

Cl168
C169
c170
C171, 172
Cc173
Cl174
C175
Cl176, 177
C178
C179
C180, 181
c182
C183, 184

C185, 186,187

c188
Cl189
C190
C191
C192
Cl193, 194
C195
C197
Cl198

21-82428B59
23-84762H03
21-82428B59
23-84762H03
21-82187B39
21-82133G44
21-82450B29
21-84493B44
21-82610C44
21-82428B59
21-857336

21-82187B08
21-82187B11
21-838912

21-82610C14
21-82428B59
21-831125

21-82187B08
23-84762H04
21-857336

21-82450B35

21-849320
21-82204B33
21-82428B59
21-82610C03
23-84762H04
21-82355B30
21-82428B59
21-82187B17
21-82610C03
21-82133G01
8-82905G04
23-84762H04
21-82133G0!
21-82428B59
21-82133G33
21-82450B04

21-82450B35
21-82450B07

21-82610C43
21-82428B59
21-82133G29
21-82428B57
21-82428B59
8-83813H05

21-82610C84
21-82355B09
21-82450B33

21-82450B07

21-82355B09
21-82610C45
21-82428B57
21-82428B59
21-82428B57
23-84762H04
8-83813H06
21-82428B57
21-82187B08
21-82428B57
21-83798B01
21-82428B59
21-82187B07
21-82187B39
21-82428B59
21-82428B57
21-84493B24
21-82610C07
21-861443
21-840848
21-82355B26
21-82355B26
21-82428B59

CAPACITOR, fixed: pF; 5%

500 V; unless otherwise stated

.01 uF +80-20%; 200 V
10 uF #10%; 20 V

.01 uF +80-20%; 200 V
10 uF #10%; 20 V

470 +10%

18; N330

0.5;coded GRN-BRN-GRY-GOLD
33; 250 V; N150

100; 100 V; N220

.01 uF +80-20%; 200 V
2 £0,25 pF; NPO

220 £10%

L0015 uF +£10%; 100 V

8 +0.25 pF: N150

30: 200 V; N150

.0l uF +80-20%; 200 V
100 £10%; 300 V; N750
220 £10%

2,2 uF £20%; 25 V

2.0 £, 25 pF; NPO

0.2 *10%; coded RED-BLK-
GRAY-SILVER

4 +0.25 pF; N470

5 +0.25 pF; N470

.01 uF +80-20%; 200 V
47; 200 V; N220

2.2 uF +20%; 25V

2.7 +0.1 pF; NP0

.01 uF +80-20%; 200 V
820 £10%

47; 200 V N220

10; NPO

.068 uF x10%; 50 V

2.2 uF +20%; 25 V

10; NPO

.01 uF +80-20%;. 200 V
6.8 0.5 pF; NPO

0.3 +10%; coded ORG-BLK-
GRAY-SILVER

0.2 *10%; coded RED-BLK-
GRAY-SILVER

0.39; coded ORG-WHT-GRAY-
GOLD

62; 100 V; NPO

.01 uF +80-20%; 200 V
18; NPO

.0033 uF 10%; 200 V
.01 uF +80-20%; 200 V
.068 uF £10%, 100 V
39; 450 V; NPO

33; NPO

0.56; coded GRN-BLU-GRAY
GOLD

0.39; coded ORG-WHT-GRAY-
GOLD

33; NPO

40; 100 V; NPO

.0033 uF £10%; 200 V
.01 uF +80-20%; 200 V
L0033 uF £10%; 200 V
2.2 uF £20%; 25 V

0.1 uF £10%; 100 V
L0033 uF x10%; 200 V
220 *10%

.0033 uF #10%; 200 V
100; 200 V; NPO

.01 uF +80-20%; 200 V
470 x10%

470 *10%

.01 uF +80-20%; 200 V
.0033 uF *10%; 200 V
40; N150

51; N150

.01 uF +100-20%; 75 V
6 .5 pF; NPO

10 £0.25 pF; NPO

10 £0, 25 pF; NPO

0.01 uF +80-20%; 200 V

REFERENCE MOT:

SYMBOL POAROTRTOQ;A DESCRIPTION
SEMICONDUCTOR DEVICE,
diode:

CR101, 102 48-82392B13 silicon

CR103, 104 48-82139G01 germanium

CR105 thru 48-84616A01 silicon; hot carrier type

108
INTEGRATED CIRCUIT:

IC101 51-84267A38 type M6738

ICl102 51-84267A07 type M6707
CONNECTOR, receptacle:

J105 9-84231B02 female; coaxial; miniature type
COIL, RF:

L101 24-84972A15 BRN; 8-1/2 turns, tapped at
2-1/8 turns; includes tuning
core

L102 24-84972A16 RED; 8-1/2 turns; includes
tuning core

L103 24-84972A17 | ORG; 6-1/2 turns, tapped at
1-7/8 turns; includes tuning
core

L104 24-83857G07 YEL; 3-1/2 turns, tapped at
1-5/8 turns; includes tuning
core

L105 24-83856G05 GRN; 3-1/2 turns; includes
tuning core

L109 24-83879G04 YEL; 20 turns; includes
tuning core

L1110 24-84258B06 BLU; 16-2/3 turns; includes
tuning core

L117 24-82542E01 .31 uH: choke

L118 24-82723H03 3 turns

Li123 24-82723H07 choke; 10 uH; coded VIO

L124 24-82549D25 choke; 10 uH; shielded; coded
(SILVER)}-BRN-BLK-BLK-
GOLD

L125 24-84250D02 choke; 6.8 uH; shielded; coded
WHT-BLU-GOLD-GRAY-GOLD

L126 24-82723H07 choke; 10 uH; coded VIO

L127, 128 24-84250D02 choke: 6.8 uH; shielded; coded
WHT-BLU-GOLD-GRAY-GOLD

L129, 130 24-82723H07 choke; 10 uH; coded VIO

- L131 thru 136

L137

P102

Ql1o01, 102
Q103
2104, 105

PL10O6

R101
R102
R103
R104
R105
R106
R107
R108
R109
R110
RI111
R112
R113
R114
R115
R116
R117
R118
R123
R124
R125

R126

24-83961B01

24-84250D03

28-84227B01

48-869658
48-869756
48-869642

6-129755
6-127807
6-129230
6-129231
6-129269
6-127806
6-10401A13
6-129862
6-128685
6-129231
6-129269
6-124A09
6-129862
6-129755
6-127807
6-127803
6-129224
6-127803
6-129667
6-129233
6-129667
6-131289

3 turns over ferrite bead; coded
BRN

choke; 2.2 uH (shld.) coded
WHT-RED-GOLD-RED-GOIL.D

CONNECTOR, plug:
male; coaxial; miniature type

TRANSISTOR:

NPN; type M9658
NPN; type M9756
NPN; type M9642

CONNECTOR, plug:
(for reference only)

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

33k
12k
3.3k
1.8k
27k

33 +5%
150
22k
3.3k
1.8k

22 +5%
150

10

33k
1.5k

82

1.5k
22k 5%
47

22k £5%

REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
R127 6-129667 22k £5%
R128 6-129237 6.8k 5%
R129 6-129982 5. 6k £5%
R130 6-131377 15
R131 6-129236 15k £5%
R132 6-129667 22k 5%
R133 6-131289 910 +5%
R134 6-129667 22k £5%
R135 6-129668 10k 5%
R136 6-129755 10
R137 6-124C86 36k
R138 6-127803 1.5k
R139 6-10401A76 13k £5%
R140 6S124A76 13k +5%
R141 6-127802 1k
R142 6-129226 100k
R143 6-128902 47k
R144 6-10401C81 22k
R145 6-124C89 47k
Rl46 6-124C69 6. 8k
R147 6-124C89 47k
CRYSTAL UNIT, quartz
11.7 MHz
Y101 48-84755E01 i-f filter
*Y102 48-84755E01 i-f filter
or 48-84755E0 i-f filter
Y103, 104 48-84755E01 i-f filter
or 48-84755E03% i-f filter
Y105 48-84754E01 discriminator

“When replacing Y102, Y103 or
Y104, order Part No.
48-84755E01 only.

910 £5%
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RECEIVER RF AND I-F BOARD

MODEL TRE1203BA-SP5

In general the receiver rf and i-f board operates in the
same manner and performs the same functions as the
receiver rf and i-f board described in the basic radio set
instruction manual. The only exception is the addition
of four rf chokes (L138 thru L141) to the F1 thru F4 fre-
quency select lines to the control (interconnect) board.
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AUDIO AND SQUELCH BOARD
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ALL AUDIO CIRCUIT OSCILLOSCOPE WAVE-
FORMS TAKEN UNDER FOLLOWING CONDITIONS:

1.

2.
3

]

SQUELCH CIRCUIT WAVEFORMS

' ﬂ

nrn mﬂl !m'ﬁiﬁ
£ sy ﬁm
mﬁl

ALL SQUELCH CIRCUIT OSCILLOSCOPE WAVEFORMS TAKEN UNDER
FOLLOWING CONDITIONS:

BF

PRAB SN

w L L v‘w":’w‘._
aflinai. &

Simducliss pleneggity

1. VERTICAL SENSITIVITY = 0.5 V/DIV.
2. HORIZONTAL DEFLECTION = 2 msec/DIV.
3. SQUELCH CONTROL FULLY CLOCKWISE (ON). NO EXTERNAL
SIGNAL APPLIER.
*4. WAVEFORMS (5 AND (6 ARE DC COUPLED WITH ZERO AT
BOTTOM, OTHERS AC COUPLED. EPS-6534.0

AUDIO CIRCUIT WAVEFORMS

@

®
i 2

Sl | "g'
i \/
.2 V/DIV. .2V/DIvV.

2 V/DIV,
4Vrms 34 Vrms

©®
/

VERTICAL SENSITIVITY SHOWN UNDER EACH
WAVEFORM.

HORIZONTAL DEFLECTION = .25 msec/DIV.
SQUELCH CONTROL FULLY COUNTERCLOCK-
WISE (OFF). 1000 uV RF SIGNAL INPUT
MODULATED WITH 1000 Hz TONE WITH

+3.3 kHz DEVIATION

VOLUME CONTROL SET FOR 9.0 V rms AT LOAD.
OUTPUT TERMINATED IN 8-OHM LOAD.

.5 V/DIV, .5 V/DIV.

50 mV/DIV.
12mV rms
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i& 3 >——= DECODER QUTPUT

il

12 ¢————» CHANNEL ACTIVITY INDICATOR

3 "pL" ON-OFF
" TIME-OUT-TIMER TONE
16 41———4 FILTERED A+
17 ::: SPEAKER
8 SPEAKER
J

|
PREAMPLIFIER '—“" 4

FROM
VOLUME CONTROL’_TD 5 >‘,_'
+9.6V CONTINUOUS +—{> 6 >4—> +3.6V CONTINUO

AUDIO FILTER

EEPS-1B679-B

#1102 1102
’ -
<20a—4

J“pj m@ﬂ
Jua2 N
3 < 2
OT usED) | & rsnsons
T — D515 N
B s
P/O | \
°Jus ‘ P/O PO
(NOT USED) Jﬂ_o3_p|‘03
RI02 ‘ R !
[ ——
560 | ! !\ RECEIVER
Q1107 | ; Q?/JCARTR\(DGE
150 ‘—|—4>5>‘h~7 P/O HANDSET
1 H
Lo
RECEIVER AUDIO & SQUELCH BOARD
201, +5.6 VOLTS WHEN THRESHOLD SIGNAL JUST OPENS SQUELCH (L.E., APPROXI-
MATELY 6 dB QUIETING SIGNAL WITH SQUELCH CONTROL AT THRESHOLD).
202.  WHERE MORE THAN ONE VOLTAGE READING APPEARS:
USQ = RECEIVER UNSQUELCHED
FSQ = RECEIVER FULLY SQUELCHED
203. VOLTAGE MEASURED WITH RESPECT TO A-.
204, VOLTAGE MEASURED WITH RESPECT TO A+
205. VOLTAGES AT IC201-6 AND -7 MUST BE THE SAME VALUE.
206,  UNLESS OTHERWISE STATED: CAPACITOR VALUES ARE IN PICOFARADS.
RESISTOR VALUES ARE IN OHMS,
207.  UNLESS OTHERWISE STATED, VOLTAGE MEASUREMENTS ARE FOR DC
VOLTAGES +10% MEASURED WITH AN 11MEGOHM INPUT RESISTANCE
VOLTMETER WITH RESPECT TO CHASSIS GROUND.
EPS-6229-C
DC VOLTAGE TABLE FOR IC'S
1c201 \ ic202
PIN| VOLTAGE | PIN | VOLTAGE [PIN | VOLTAGE _ |PIN | VOLTAGE
|_PIN
1 55V 9 63V 1 \ a1v 9 94V
NOTE 203
2 40V 10 10V 2 22V 10 0V uUsQ J
NOTE 203 6.0-9.0 V FSQ
3 oV ] 06V 3 a0V n —-
NOTE 203
22V 12 69V 4 ogavusa |12
NOTE 203 16V FSQ
a3V 5 oV 13 63V Usa
1.1V Fsa
69V 6 oV 4 —=
NOTES 203 & 205
69V 7 oV 15 22V J
8 | 0V CARRIER 5Q.|16 64V
95 V “PL” USQ
oV “PL” FSQ
EPS—16507—0



REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TLN5165B-SP1 Audio & Squelch Board

PL-3654-B

Cc201
c202
C205
C206
C207
€208
Cc209
c210
Cc212
C213
C214
Cc215
Cc216
c217
Cc218
C219, 220
c221
C222
c223
C224
Cc225
C226
Cc227
c228
Cc229
Cc230
C231
C232
c233
C234
Cc235
C236
Cc237
C238
C239, 240, 241
C242,243,244
C245
C246
C247 thru25sl
Cc252

23-83210A01
8-83813H11
8-83813H29
21-82187B27
8-83813H11
21-82187B31
8-83813H32
8-83813H09
21-84426B06
23-84081B03
21-82187B43
21-82133G35
8-83813HI11
23-84081B01
23-83210A08
21-82372C04
8-82905629
21-84426B63
23-84762H07
21-84493B05
21-84426B06
23-83210A01
21-84426B11
8-83813H31
8-83813H11

23-84762H17
23-84762H14
8-83813H09
21-82610C58
21-82428B60
21-82428B59
21-82428B60
21-82428B59
21-82428B60
21-82610C01
8-82905G30
21-82610C01
21-861462
21-863147

CAPACITOR, fixed: uF; +10%;
100 V: unless otherwise stated
22 £10%: 15 Vv
0.22; 715V

0.33; 50V

. 002

0.22; 75 V

1500 pF

.015

. 033

100 pF 5%: 500 V
75 +150-10%; 15 V; NPO
. 0039

56 pF x5%; NPO
0.22; 75 V

50 +100-10%; 25 V: NPO
100 £20%; 25 V
.05 2207 ; 25 V
0.15: 50V

1500 pF; £5%

4.7 £20%; 25 V
1000 pF: N2200
100 pF £5%; 500 V
25 +150-10%; 25 V
470 pF £5%; 500 V
.01: 50V

0.22; 75 V

NOT USED

3.3 220%: 15 V
0.47 £20%: 50 V

. 033

100 pF; N750

220 pF

.01 uF

220 pF

.01 uF

220 pr

40 pF £5%; 200 V
0.1 uF; 50 V

10 pF; £5%; 200 V
15 pF £10%; N150
150 pF

SEMICONDUCTOR DEVICE,
diode:

CR201, 202 NOT USED

CR203 48-83654H01 silicon

CR204 48-82256C38 silicon; Zener type; 9.1 V
+0,45 V
INTEGRATED CIRCUIT:

1C201 51-84267A08 type M6708

1C202 51-84267A09 type M6709
COIL:

L.201 24-82723H01 rf choke
RESISTOR, fixed: £5%; 1/4 W;
unless otherwise stated

R201 6-129233 47 £107

R202 6-127802 1k +10%

R203 6-124A95 82k

R204 6-131446 120k

R205 6-129668 10k

R206 6-127802 1k 107

R207 6-129819 3.9k

R208 6-129707 2.7k

R209 6-129226 100k +10%

R210 6-131527 47k

R211, 212 6-124A09 22

R213 6-129755 10 £10%

R214 6-129233 47 +109%

R215 6-129981 3,3k

R216, 217 6-129983 8.2k

R218 6-129981 3.3k

R219 NOT USED

R220 6-129667 22k

R221 6-131377 15 £10%

R222 NOT USED

R223 6-129886 27k

R224 6-129229 180k =10%

R225 6-128902 47k +10%

R226 6-128987 120k +10%

R227 6-129231 3,3k +10%

REFERENCE MOTOROLA DESCRIPTION
SYMBOL PART NO.
TRANSFORMER, AF:
T201 25-84083B02 |audio output

NON-REFERENCED ITEMS

76-84069B01
55-84300B02
3-136905

42-84284B01
55-84300B01
29-84028H02
29-84028H01

Ferrite bead

HANDLE (short)
LOCKSCREW, tapping; #4 x
5/16" (4 req'd)

RETAINER, screw (4 req'd)
HANDLE (long)

PIN (short)

PIN (long)

GND.

w\

Q201
PNP —C

Q202
NPN —C

A~

SHOWN FROM SOLDER SIDE

EMITTER FOLLOWER AUDIO
OUTPUT FROM Pi302-4
ON AUX AUDIO BOARD

EMITTER FOLLOWER AUDIO
OUTPUT TO P4302-6
ON AUX AUDIO BOARD

GRY WHT
JU201
DECOOER "PL" FILTER CONTINUQUS ~ REMOVED FOR
OUTPUT +9.6V PL
APPLICATIONS

Juzo2
USED IN
DUPLEX MODELS
ONLY

+9.6V SWITCHED
INPUT FROM DISCRIMINATOR
EMITTER FOLLOWER OUTPUT

+9.6V CONTINUOUS
BRN FRONT AUDIO TO P4302-4

ON AUX AUDIO BOARD
FROM YOLUME CONTROL

GROUND GRN EMITTER FOLLOWER AUDIO
— OUTPUT FROM P{302-7

AUDIO MUTE (DELAYED TURN-OFF) ON AUX AUDIO BOARD

RECEIVER UNSQUELCHED INDICATOR
SQUELCH FROM CONTROL HEAD
MUTE

DECODER OQUTPUT

CHANNEL ACTIVITY INDICATOR
"PL" ON- OFF

T-0-T TONE

A~

FILTERED A+

SPEAKER

SPEAKER GROUND

COMPONENT SIDE

SOLDER SIOE -.I.

RED YEL

MUTED FILTERED AUDIO MUTED AUDIO
FROM P4302-5 ON TO P4302-3 ON
AUX AUDIO BOARD AUX AUDIO BOARD

OL-DEPS -18674 -B

AUDIO AND SQUELCH BOARD
MODEL TLN5165B-SP1

FUNCTION

Although the circuit operation is essentially the same as
for the standard TRN6540A Audio and Squelch boards
described in the attached UHF ‘‘Micor”’ radio set in-
struction manual, the main receiver audio signal path
has been revised to permit additional processing of the
repeat and moonitor audio signals. For details refer to
the attached TLN5165B-SP1 Audio and Squelch Board
schematic diagram. Note that the emitter follower out-
put of IC201 is fed to the auxilliary audio board to pro-
vide the repeat audio signal. The audio signal is then
returned to the audio and squelch board, and amplified
in the preamplifier section of IC201. It then passes
through the auxiliary audio board to the repeater con-
trol module where it is combined with the monitor audio
from the auxiliary receiver. The resulting processed
monitor audio is then applied to the differential
amplifier input of IC201 by way of the volume control
and the auxiliary audio board. Refer to the appropriate
board descriptions and schematics for detailed circuit
operation.

68P81042E64-0O
(Sheet 2 of 2)
3/28/79-PHI
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SQUELCH GATE AND
SQUELCH GATE INTERFACE BOARD
MODELS QLN5603A AND QLN5604A

REFERENCE MOTOROLA DESCRIPTION

SYMBOL PART NO.
QLN5603A Squelch Gate Board PL-3692-C
CAPACITOR, fixed:
C1201, 1202, [21-83596E13 | 001 uF +10%; 500 V
1203
c12l16, 1217 [21-82428B38 | .0015 uF +100-0%; 500 V
c1218 8-82905G05 0.15 uF £10%; 50 V
ci1219 23-865594 68 uF £107; 15 V
Ccl1220 23-82397D16 22 uF %20%; 15V
cl221,1222 |21-863147 150 pF
DIODE:
CR1201 thru [|48-83654H01 silicon
1206
| o CR1208 48-82392B03 | silicon
ereoz] oK CEveD 90y Riz00 . CR1220 48-83654H01 | silicon
ot T PTT 270K Jczeos B+  saueieH [mran CR1221 48-82392B03 | silicon
{202 " METERING I°°' 3 25K CR1223,1224 |48-83654H01 silicon
erzor | 270 VoS geps | TYC = = RELAY:
Teor 1| e K1201 80-84157B01 | 1 form 'A" coil res. 820 ohms
N N l Sook K1203 80-84157B02 | 2 form A" I form "B"; coil
res. 285 ohms
2 sl wizoa e v s
~ i RizoS " H ! TRANSISTOR
REG.+9.6V i | 39003 |crizzr ¥ | | IRANSISTOR:
{ [ ™~ —4 err | | 01201 48-869643 PNP; type M9643
- L ] 01202 48-869642 NPN; type M9642
7 I C R E 01203 48-869643 PNP; type M9643
X 01206, 1207 |48-869642 NPN: type M9642
HE] 205 w 4
v SEUE Een s lewts | g8 01208 48-869643 PNP; type M9643
o' rizat g 01210, 1211 |48-869642 NPN; type M9642
NAND RIZ26 sECONDS K % ua
saTe 1 © lrize Rez08 n RESISTOR, fixed: £10%; 1/4 W;
; €R120Y RI1Z21 1% o120 3&,0493 s o] 22K ’ - ‘ unless otherwise stated
O frizzs MoG42 R w203 (A [Ri0e £ R1201 6-124C85 33k
L R1230 24 a S toK 3 R1202, 1203 |6-124D08 270k
oz cr1202 gypzy - eax w20z e M R1204, 1205 |6-124D12 390k
o 100K R ey ITEV X R1210 3 R1206 6-124D08 270k
s 2 1oox ez ¢ 3 0 6-124C85 33k
1248 ¢ o R1207 -
2 et a1207 SKorOU os | T g 5 " R1208 6-124C57 2.2k
ol M9 oo Q2o oropouT | cRizos | AN qizi0 0 1 o :
2 2eeer MIe42 ¥ W g R1209 6-124C73 10k
g m& RIZ36 by 2 é R1210 6-124C81 22k
0] 33 1222 < - . 8k
2 w8 L 1 2 g i R1211 6-124C69 6
a R1201 W Wi A- - 0 Y @
: W 33k 2 . 5 g 2 DROPOUT DELAY g B8 ] E 8 R1217 :’3_3303937324 Y;gk 25k £30%
: : > : £ X v 1221 -124C
- INTERFACE BOARD Y emz2z 3 R FEERTE T ol @ 8 qd < 5 3 o3 ;lggz 6-124C89 47k
i Ehldat 2 > 5 + ° F . Z
o on M . 413 FONE rouE PRESENT g B s 8 5 8, Yol 8, ok 2. g L ¥ @ R1223, 1224 |6-124C97 100k
; 9 - H{E O o ¢ S8 ¢ %3 B cde §f 5 R1225 6-124D04 180k
D 2 i 2l 2\t W EoE & b e Moy o % ZE | A3l E s y 2 R1226 6-124C79 18k
. weor [ §¥ E{H = H 2 22 2 21 e ¥ ws @ ey o2 o 3 R1227 6-124C97 100k
S : : : 35 1228 6-124C71 8.2k
B :Ji% e gery o a °eg 9 5¢ %5 . > \>°‘ 2 % e 2z a '_,3 ~ 1) At 23 18 L+3 16 e 22 \4 th 2¢ 17 13 45 72 9 20 © R]z3o 6 124c47 820
~Erofp Eede B BLE-B- R 2 8 FgogP 5 d R B R :
HE .3 ¥ BE . B33 [ | LI | g7 I e R1231 6-124C49 | 1k
ge L. C @ 8 H,T B 8 30 g B8 fa g kb g o x - 8 8 Rl o aace e
— ] [&) = a [ ] W~ o1 x > -4 p oy — [N [ [ 6 124C85 33k
2o B8 g 2¢ 2% %2 gz f8 ¢ I B B 5 &3 . : R1233 .
IR B8 B 2. <3 28 L : 5 e 3 ONENT SIDE  DEFS-186935-0 naas o 1aanos oae 25%
re ¥d ® or« EC F 5 A g 2 SOLDER SIDE 4w LEFS- 186940 6 124C97 o,
Z z° ¢ § E [ [ [ DL-CFPS-18693-C R1235 6_124(:89 100
a — W
goog & 3 & R1236 -
S 2 R1237 6-124C47 820
s R1238 6-124C73 10k
i R1239 6-124C55 1.8k
R1248 6-124C81 22k
R1249 6-124C49 1k
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THEORY OF OPERATION
INTRODUCTION

When the radio set is in the duplex mode the squelch
gate board has little effect on the radio operation except
to connect continuous regulated +9.6 volts to the
switched + 9.6 volt inputs of the main receiver rf and i-f
and audio and squelch boards. This keeps the receiver
active while the transmitter is keyed.

REPEAT MODE SELECTION

When the repeat mode is selected, the repeater set-up
line (pin 20) is low, energizing K1203 and enabling
NAND gate Q1206-Q1207.

When K1203 is energized the following conditions exist:
® The control head squelch control is disabled.

® Squelch gate squelch control R1217 is connected to
the main receiver audio and squelch board squelch in-
put.

* B+ is applied to K1201 coil activating the repeater
keying circuitry and permitting K1201 to energize
with the correct repeat enable inputs. The contacts of
K1201 are connected in parallel with the handset PTT
switch and key the transmitter for repeat message
transmissions.

®* B+ is applied to the receiver PL ‘‘hang-up’’ box
disable line. This switches the main receiver to carrier
squelch operation to permit the local vehicle operator
to monitor the repeater channel.

Enabling NAND gate Q1206-Q1207 allows the squelch
gate board to assume control of the transmitter for
repeater operation,

REPEATER OPERATION

If the radio set is in the repeat mode and the main
receiver unsquelches, the following sequence of events
occurs:

¢ If the receiver signal is strong enough to break
squelch and contains the proper PL tone squelch,
both inputs of NAND gate Q1206-Q1207 go high.
The repeat PTT enable line (circuit board pin 4) then
goes high.

¢ The high on the main receiver repeat PTT enable line
is applied to the repeat priority switch on the auxiliary
audio board. Depending on the repeat priority

jumper option used, and whether the auxiliary
receiver repeat PTT enable is present, the high level
signal enables the repeat audio gate. The high is also
OR’d with the auxiliary signal bufferred by repeat
PTT buffer Q1307 and applied back to pin 21 of the
squelch gate board.

® The repeat PTT enable high at pin 21 turns on Q1210
and QI211, which energizes K1301, keying the
transmitter.

ROAM OPERATION

If the ROAM pushbutton on the QLN1917B “‘Systems
90”* Repeater Control Module has been pressed, pin 3 of
the squelch gate board goes low. This low turns on
Q1201 so the main receiver unsquelched indicator signal
is applied at both inputs of NAND gate Q1206-Q1207.
The transmitter then keys whenever the main receiver
unsquelches, whether or not a proper PL tone is pre-
sent.

TRANSMITTER DE-KEYING

As soon as the main receiver squelches, NAND gate
Q1206-Q1207 causes the repeat PTT enable out of in-
verter Q1208 to go low. This low turns off main receiver
audio gate Q1301 on the auxiliary audio board to mute
the main receiver audio input to the exciter. The low
repeat PTT enable from the auxiliary audio board then
turns Q1210 off and allows C1219 to begin charging
through dropout delay resistors, keeping Q1211 on.
When C1219 charges sufficiently, Q1210 turns on, turn-
ing Q1211 off. PTT relay K1201 de-energizes and the
transmitter drops out. The transmitter dropout delay
may be 0, 1, 2, 4, or 8 seconds, depending on the push-
pin connection of J1202.

F9-F10 ROAM AND REPEAT INHIBIT

The two operational dispatch channels, F9 and F10, do
not cause selection of channel elements on the auxiliary
receiver and thus the auxiliary receiver is disabled when
either of these frequencies is selected. To prevent repeat
and roam operation if either of these frequencies is
selected, gate Q1220 on the squelch gate interface board
removes the ground from the repeater set-up line
J1201-20. This disables NAND gate Q1206-Q1207 and
de-energizes repeat mode relay K1203 via Q1202-Q1203
whenever F9 or F10 are selected.

CAUTION
Improper operation will occur, if both
REPEAT and ROAM are selected while
operating on F9 or F10.

B+

MAIN RCVR INVERTED UNSQ. INDICATOR
MAIN RCVR ‘PL” DECODER OUTPUT
EMERGENCY REPEAT

MAIN RCVR REPEAT PTT ENABLE

MAIN RCVR DISCRIMINATOR BUFFER OQUTPUT
SQUELCH TO AUDIO BOARD

SQUELCH FROM CONTROL HEAD
“PL’ HANG UP BOX DISABLE
PTT

REPEAT PTT ENABLE

SWITCHED + 9.6V
KEYED +3.6V
CHASSIS GND

FILTERED A+

A—

REGULATED +9.6V

REPEATER SET —uP

P9IT-1
J1301-14
£920-1
PI7-5
J1301-4

P920-7
P920-2

P920-4
P919 -3

P919-6
H301-6
P97 -2
P949-2
P920-6

P2174

P39 -5

P912-5

J904 -10

F9
F10

J125¢ PLUG DETAIL (PIN SIDE)

t 18
o000 00 00O OSSOSO OS

® o0 800 0000
® o090 0 00 *

—

B+ TO RECEIVER
PREAMPLIFIER

Pi201

(MATES WITH J4201
ON SQUELCH GATE BOARD)

J251 P1259
- ! P4252
RED-8LU 9 : 10
- 1
BLU-WHT 19
RED-GRN 1 2
3
BLU 20
BLU-RED 2 4
18
SPARE 33
NOT USED 7 miz58
RED-WHT 6 e
3.3K
GRN-BLK © 1
RED-ORG 12 13
WHT=RED . 1a
BRN-RED {8 »e
YEL-GRN 97 21
GRN 5 17
BLU-BLK 14 15
WHT-BLK 6 - ‘0
23
NOT USED 35 —]
BRN-GRN 32 1
GRN-WHT 8 s
-
NOT USED 5
BLK 36 22
12
NOT USED 1
QRG- GRN 34 20
5
NOT USED 3
CR1230 c1230 R1259 Y Ccri232
23 —
CR123¢ | T.o1ur 22K VRiZO (A Q1220
22 i . A * J¢ % M9642 DEPS-18685-8B
218250 11_01231 5.6V Ri261
10K
22 UF
CRI233 I
o
.
5
i
£
g a
2
5 ¢
— e (W)
[=] [N) . 4
z I - J 2 0 & -
=f, 5 @ R . g % % 3
o ¥ & «z ® ¥ . © P4 ki z
WO Wi W g Jo ) g . - = 3 K o
>2Z > '3 > > - e 0o o > T e “ —
3 -0 —_ — X ud o w % " a
5] uo oy uE gz & o = TP o a a ® a ] o
298 de 2 8% § of J ] A I R - u o 0 w F v o
¥p YW o5 ¥o 5§ ¥y g5 g e 8 L_:gz ECR o s} v < < J 3
$5 0 0¥ b s 32 5 o5 25 5 2% o= § = 5 3 8 E B o5 &
£2 g4 b f¢ 2 f3 ¢ 2 < n @2 £ A T8 ¥ 0 z O © I & z o
Y Y Y Y
1

CR1230

CR1231

bbb FI_TERED A+
) a4

B8+ T0
RECEIVER
PREAMPLIFIER

COMPOMENT S1DE

DEPS-18688-4A

T YR1ZO1

B+
MAIN RCVR INVERTED UNSQ. INDICATOR
MAIN RCVR "PL‘DECODER OUTPUT
EMERGENCY REPEAT

MAIN RCVR REPEAT PTT ENABLE
SPARE

NOT USED
MAIN RCVR DISCRIMINATOR BUFFER QUTPUT

SQUELCH TO AUDIO BOARD

SQUELCH FROM CONTROL HEAD

“PL'HANG-UP BOX DISABLE

PTT
REPEAT PTT ENABLE
SWITCHED +9.6V
KEYED +9.6V
CHASSIS GND
NOT USED
FILTERED A+

A

NOT USED
REGULATED +9.6V
NOT USED
REPEATER SET-UP
NOT USED

SQUELCH GATE AND

SQUELCH GATE INTERFACE BOARD

MODELS QLNS5603A AND QLN5604A

FUNCTION

The QLNS603A Squelch Gate Board provides the
following functions: (1) keeps receiver operational
when the transmitter is keyed, (2) disables the audio
mute function in the radio, (3) controls repeater squelch
in the repeat mode, and (4) disables the handset hangup
box PL switch input to the radio in the repeat mode.
The QLNS604A Squelch Gate Interface Board provides
interconnection to the radio via the QKNB8134A
Repeater Interface Cable.

REFERENCE MOTOROLA DESCRIPTION
SYMBOL PART NO.

QLN5604A Squelch Gate Interface Doard Pi-3tu1.B
CAPACITOR, ’-I\vh;:

Cl230 21-82428F59 LOL uF 2107 100 v

Cl1231 23-84538013 22 ul 4207 200 v
DIODE:

CR1230, 1231, |48-53(531101 silicon

1232, 1233
Rl‘JSISTOR;

R1258 6-124ChH1 3.3k £10M; 1 /4 W

R1259 6-124C81 22k 107 1/4 W

R1260 ub-124C21 68 107 1/ W

R1261 6-124C73 10k =10 1/4 W
VOLTAGE REGUL ATOR:

VRI1201 48-82256C12 Zener; 5.6V

68P81042E67-O
(Sheet 2 of 2)
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CONTROL (INTERCONNECT) BOARD

MODEL TLN4930C-SP16
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MOTOROLA
PART NO.

REFERENCE
SYMBOL

DESCRIPTION

PARTS LIST

TLN4930C-SP16 Control (Interconnect) Board

PL.-4079-0

C901 23-82394Al6
c902 23-83210A23
C903 23-82601A31
C904 23-82783B31
C905 23-83214C17

C906 thru 913 |21-82428B09

CR901 thru908| 48-82392B03

CR909 48-82525G13
CR910 48-82392B03
CR911 48-83461E32

CRQ12 thru9l7|48-82392B03

J910 9-84207B01
K901 80-84157B01
K902 80-84157B02
Pg01 28-84085B01
Q901 48-869672
Q902, 903 48-869570
R901 6-127803
R902 6-129620
R903 6-124A05
R904 6-124A19
R905 6-127802

CAPACITOR, fixed:
1000 uF +150-10%; 25 V
500 uF +150-10%; 25 V
15 uF +33-10%; 25 V

47 uF +20%; 20 V

3.3 uF £20%; 15 V
0.0047 uF; £10%; 200 V

SEMICONDU CTOR DEVICE,
diode: (SEE NQTE)

silicon

silicon

silicon
silicon; Zcner type; 8.2 V £3%,
stlicon

CONNECTCR, rccceptacle:
fermale; 7-contact

SWITCH, magnctic reed: 13,4V

1 form "A':coil res 820 ohms
+10%

2 form "A"; 1 form '"B"”
with permanent magnet) 2 coil;
1st coil res 285 ohms =107
2nd coil res 285 ohms £10".

(biased

CCNNECTCR, plug:
male; 37-contact

TRANSISTCR: (SEE NCTE Id
PNP; type M9672

NPN; type \M9570
RESISTCR, fixed: 1/4 W
1.5k +107

560 107

15 £57.

56 +5™

1k £10™

B+ DISTRIBUTION

EXTRA B+
CONNECTION POINT
ON CIRCUIT BOARD

SCHEMATIC DETAIL

9,6V REGULATOR

SQUELCH

EXTRA
CONTINUOUS

REGULATED +9.6V

P342-%5
J202-44

49034, 4904-6,13

J910-4, PI0O7-4,

K 902
2ND P-T-T
REED SWITCH

SWITCHED POWER

ATE
J904a-9 RF PREAMP  INTER FACE : o194 >
P916-1 PO~ P91“:~— SERIES 4 ‘:l“nu KEYED A+
REGULATOR v
Lsoz 8 +9.6v KEYED 49,6V . J902-13, J903-7,
. (NEG. GND _ b At ’ o ® p907-2,Poa3-4,POI2-93,
B'TT+ oLy F9073 1OmH ,_l_csos P9Ig-2
R 2,
500uF Je09-2 CR944 I
Tcrsio Porv
DRIVER L] L] T SWITCHED +9.6Y o 1903-t, 4904-6, 490414
41 4V . » P7-2
ATT—  (PO%: 530 poot-18 9902 .
8 oNLY) M9570 . PERMANENT
B CRIZ MAGNET
+5.5v BIASED
REED
CHASSIS Q903 a0
PaOI— | s
GROUND P920-b R302 M9570
€903 560 +0.6V
330F R - 1
P! R904
56
1 OUTPUT VOLTAGE L
= = SENSOR
P920-8, 8 P-T-T SWITCHING
P FILTERED A+ s A KEYED A- > 1902-5, $306-2
sor e Mo e,
- CONN
48064 OMN CIRCUIT BOARD
K904
JHEveRse X 4ST P-T-T I
PROTECTION 1 T I T REED SwITCH |—— = XCTTER e LA vED .
-10 | peoz-10 P902-8 |J9 2 -
A+ F904-22—0— ¢ l-'vgg:- : . T g 2 cn'ni:'%?nﬁfv KRS AL . * €904
z 10mM U . T uF
4
cReose €901 PaOI-1  PAOI-4 5 e o+ * + P943-3,P919-5
A— PO04-11 }ll, A B JAOI-1 J404 - 4]
+000uF INSTANT ON ——————» PAB-
BATT _ 180ms F S
PI01~8 +——
HOT ® DELAY OFF
— - CROH4
PUSH-TOZ, o [ _"PL"_BOARD | "
TALK P12 -10 4&'
[ L anTenna fPO08729 KEYED A+ CRoi
CHASSIS oo o . o -0 GROUNDING L SWITCH | P908-+ < *
GROUND b LuG 1940 -5
w901 P919-6
— CR9te
P9 -3 PL DISABLE
<R9Y7 | R9cs

PL SELECTOR J4903-13

POI7-5 EMERGENCY REPEAT

POINT ~-TO-POINT CONNECTIONS

DETAIL

CONTROL (INTERCONNECT) BOARD

P90l REAR VIEW

Pro P90
£90( CABLE RECEPTACLE
FREQUENCY r= .
SWITCHING :—J:: 23 F8
L
L e ——— 24 FRONT AUDIO UNMUTE
TO AUX
CONNECTIONS TO EXTERNAL CIRCUITRY Luplo QBLCGRN o 25 AUXILIARY RECEWER DIsc. BUFFER
J902 EXCITER o BLECORS 26 AUXILIARY RECEIWER "PL' DECODER OUTPUT
J903  AUDIO / SQUELCH 27 MULTIPLE "#U' OR SINGLE -TONE MONITOR TONE
J904 RECEIVER RFAIF
1906 POWER CONTROL BOARD 28 F6
J90 CONTROL SOCKET m 29 F7
+ B30 FRONT PANEL PLUG FREQUENCY 30 fs
PS03 P.A. BOAR
g P30T TINE-OUT TIMER SWITCHING :l: :; :";}. E.M.S. ONLY
= —
5 ez % = 3 PO R PREAMPLIFIER 70 Aux qa"+< 33 AUMILIARY RECEIVER UNSQUELCHED INDICATOR
2 e Sda o o o f’g‘f‘fé‘fﬂf‘%:&’;é‘f’o ciRQuITS J906 BOARD T < 34 AUXILIARY RECEWER REPEAT PTT ENABLE
o $, g wo, E P16  SPECIAL USE ONLY POWER CONTROL GBLKVIO 35 REAR AUDIO UNMUTE
J902 H D 2 PIT  SQUELLH GATE iNTERFACE BOARD (P/0 XMTR) 0 A A
EXCITER - & 52255 g8+« I e P18 AUXILI ARY AUDIO BOARD 248 POWER 8 as
§ 5 g22:% S:8 & @ sl e ie Y FEEL
s ) —
4 H LR B 5 ¢ H P920] RaDIO INTERCABLE z E;‘
o - x X U X O uw x © o w
— — L
- * O N BB T AN-C @ oD AN - el » ow
gl eececcance 2 ! . ° P05 8 >, @P909-1 208
2 L_i_‘ P912-10 L A 9 AT 2 & Bt
= = Bk (8RN-GRN) FUNCTION  #9 Eom T _..—ro ' CHASSIS
- P X - ] - CONTROL SOCKET =
- T ] ‘= 4903-5 z  voLumE
P912-6 fadLiitadsts ¢ REERT < 7 [v90z-12 a2 ‘2—9__[2 ne (BATT 4}
(BLK-YEL) @ s833538g-82z 4 > POI-47, u3038 ] e 2 BATT + L302 3 1 (SWITCHED FUSED GAN LEAD)
2255 xeax x3¥5 x PTT < & PIoi-ib <7 (wHT1@ P208 -2 T * FREQUENCY L
; e me n 2>-+— P904-21, 490347 2 SWITCHING s ra
+ " ~, b4 1z - | x ' A- I 5 |KI02-3 K30%
1 2 2 Z. o8 22 gg © POOB -1 rec iy w © , st ernr| ©F ° I €  NOT USED
3 = e a
] 2 3 3 22 2 gi 2 g ( E.) e a4 3323."4’ . a>4- REGULATED +9.6V 58 ‘3 § Jg REED SWITCH| g2 10 T ;::;;ii::;,.,:‘?f‘uma
. 2UP0? YEL) PL HuUB Ouw [y A BATT HOT x901-A [
CR9O! gCRI0Z  gCRIO3 JCRIO4. T Faig wobELs L DiISABLE H 2 [ek9%e g ¥T l;"é‘ 5 n{g e ° Wao) . Ls;:’rsc&sn FUSED ORG LEAD)
) - = KEYED 2| s 1497 b 5y e P = -
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EEPS- (9858 -0

P01 FRONT VIEW

MODEL TLN4930C-SP16

e

FUNCTION

In general, the main receiver control (interconnect)
board operates in the same manner and performs the
same functions as the control (interconnect) board
described in the basic radio set instruction manual.
Diodes CR917 and CR918 and resistor R905 are added
to allow the squelch gate board to disable PL in repeater
modes. Connectors P917, P918, P919, and P920 are ad-
ded to provide interconnect points for the QKN8134A
Repeater Interface Cable. Capacitors C906 thru C913
provide additional decoupling on the frequency select
lines.

68P81042E74-0O
(Sheet 2 0f 2)
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tional diode matrix for selection of frequencies F5
through F12. The select inputs from the radio front plug

The frequency select matrix board provides the addi-
P901 connect through intercabling to the matrix board.

FUNCTION
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1. INTRODUCTION

The QLN7225A Auxiliary Audio Board is designed
specifically for use in a duplex/multiplex Emergency
Medical Service (EMS) mobile repeater system. The
board is different from the Motorola Model QLN5855A
Auxiliary Audio Board (described in Motorola UHF
Duplex/Repeater with Auxiliary Receiver Manual
68P81029E45) used in other EMS repeater systems in
that main receiver repeat audio is processed on a
separate repeat audio processing module instead of on
the auxiliary audio board itself. Gating of main receiver
audio, however, is still controlled by this auxiliary audio
board. The board physically mounts in the ‘“Micor”’
FM two-way duplex/repeater radio and performs the
following function:

* Auxiliary receiver audio signal processing -- In
repeater operation the auxiliary receiver audio signal
is applied to the exciter audio input. The auxiliary
audio board circuits filter out the *‘PL’’ tone, provide
de-emphasis, and determine the auxiliary receiver
repeat audio level at the exciter audio input.

e Monitor audio muting -- Monitor audio is muted in
the receivers under non-intercom and no-signal condi-
tions.

¢ Unsquelched indicator inversion and buffering (main
receiver only) -- The unsquelched indicator signal
from the main receiver audio & squelch board is in-
verted and amplified before application to the
repeater control logic circuits on the squelch gate
board.

® Repeat priority logic -- establishes priority of repeat
audio between the auxiliary receiver and main
receiver when the system is in repeat mode.

MOTOROLA INC.

Communications Dijvision

3/28/79-PHI

AUXILIARY AUDIO BOARD
MODEL QLN7225A

1. Main receiver has priority -- jumper JU6 used.
2. Auxiliary receiver has priority -- jumper JUS5 used.

3. First come—first serve priority -- jumpers JUS5 and
JU6 used.

4. No priority -- jumpers JUS and JU6 omitted.
2. CIRCUIT DESCRIPTION

2.1 AUXILIARY RECEIVER REPEAT AUDIO
CIRCUIT

2.1.1 In repeat operation receiver audio gate Q1302
passes audio from the emitter follower of the
audio and squelch board in the auxiliary receiver to the
input of repeat audio preamplifier U1301A. When the
radio set is in the duplex mode or is unsquelched, the
output of AND gate CR1303—CR1304 is low, keeping
Q1302 turned off. If jumper JU1303 is in, the board is
connected for the PL repeat mode. Audio gate Q1302
turns on only when repeater PTT enable and the
receiver PL decoder output both go high. This makes
the output of AND gate CR1303—CR1304 go high. If
jumper JU1304 is in (and JU1303 is out) the board is
connected for carrier squelch repeat operation. The
AND gate output goes high and the respective receiver
audio gate passes audio when repeat PTT enable and the
inverted unsquelched indicator of the auxiliary receiver
are both high. As shipped from the factory, JU1303 is
inserted, connecting the unit for PL repeat operation.

CAUTION
Incorrect operation will result if both
jumpers ( JU1303 and JU1304) are con-
nected.

2.1.2 Repeat audio amplifiers UI1301A and U1301B
amplify and de-emphasize the signal from the
audio gates in repeater operation. Auxiliary receiver

senvice nuLlications

1301 E. Algonquin Road. Schaumburg. IL 60196

68P81032E78-A

AUXILLARY AUDIO BOARD



audio adjust R1309 sets the auxiliary receiver audio level
to match the main receiver audio level. Repeat level ad-
just R1313 ‘establishes the repeat audio audio output
level and high-pass filter C1306—1.1301—C1307—
C1308—L1302 removes low-frequency components,
such as PL tones, from the repeat audio signal.

2.2 MAIN RECEIVER REPEAT AUDIO ENABLE

Transistor Q1301 controls the gating of main
receiver repeat audio on the repeat audio processing
board. When Q1301 is off pulldown resistor R22 on the
repeat audio processing board turns off Q3 allowing the
gate of Q2 to go high which enables audio to pass
through Q2. When Q1301 is conducting it puts a high
logic level (223.2 volts) on the base of Q3 turning that
transistor on to disable Q2 and prevent audio from pass-
ing through.

2.3 AUDIO MUTING

Front and rear audio muting circuits are included
on the auxiliary audio board for those installations that
include optional dual control accessories, In single- con-
trol systems front audio gate Q1309 is turned on
whenever either receiver is unmuted.

2.4 AUDIO BUFFER

Audio buffer Q1310 matches the monitor audio
output from the preamplifier stage of IC201 on the
audio and squelch board to the muted monitor audio in-
put of the ‘‘Systems 90°’ Repeater Control Module.

2.5 UNSQUELCHED INDICATOR INVERTER

Unsquelched indicator inverter Q1303—Q1304 in-
verts the unsquelched indicator from I[C202 on the
audio and squelch board and buffers the signal for ap-
plication to the squelch gate board. The unsquelched in-
dicator goes low when either receiver unsquelches.

2.6 REPEAT AUDIO PRIORITY SWITCH

2.6.1 The repeat audio priority switch determines

which receiver audio signal will have priority for
repeat transmission purposes. Jumpers JU1305 and
JU1306 provide four operational repeat priority modes
as follows:

_ REPEATPRIORITY _ JU1305  JUI306

Main Receiver =~ “Out - “In
Auxiliary Receiver - In Out
First receiver enabled "~ oIn o In
No priority, eitherorboth .~ Qut . Out

2.6.2 As shipped from the factory, both jumpers are

fitted, giving repeat priority to the first receiver
to be enabled. If some other priority mode is desired,
determine from the table above which jumper(s) should
be removed.

2.6.3 In the repeat mode, with both receivers squel-

ched, the repeat PTT enable inputs to the repeat
audio priority switch are low, the outputs of NAND
gates U1302C and U1302D are high, and the outputs of
inverters U1302A and U1302B are low, turning off
audio gates Q1301 and Q1302 and making the output of
repeater PTT enable buffer Q1307 low.

2.6.4 If the main receiver receives a proper on-channel

signal, the corresponding repeat PTT enable in-
put goes high, causing NAND gate U1302D output to
go low, driving U1302A inverter output high. If the aux-
iliary receiver receives a proper on-channel signal, its
corresponding repeat PTT enable input also goes
high. (1) If JU1306 is connected, NAND gate U1302C
inputlow by the low output at U1302D pin 11. This in-
hibits NAND gate U1302C, its output remains high, and
the auxiliary receiver repeat PTT enable input has no ef-
fect. (2) If JUI1306 is not connected, or the main
receiver repeat PTT enable input is not present, then the
output of NAND gate U1302C will go low, driving in-
verter U1302B output high. (3) If JU1305 is con-
nected, and the main receiver repeat PTT enable is pre-
sent, then the low output of NAND gate U1302C will
drive NAND gate U1302D input pin 12 low and output
pin 11 high. The main receiver repeat PTT enable input
is thus inhibited until the auxiliary receiver input is
removed.,

2.6.5 A high level output at inverter Ul1302A or

U1302B enables the corresponding diode AND
gate CR1301—CR1302 or CR1303—CR1304 at the in-
puts to repeat audio gates Q1301 and Q1302. Depending
on the connections for JU1301, JU1302, JUI1303 or
JU1304, the enabled repeat audio gate will then turn on
with proper PL decoder output or unsquelched in-
dicator.

2.6.6 The high level output at inverter U1302A or

Ul302B is also fed to repeat PTT buffer
Q1307 through diode OR gate CR1311—CR1312, pro-
ducing a high level repeat PTT enable output to the
squelch gate.



REFERENCE MOTOROLA REFERENCE MOTOROLA

SYMBOL PART NO. DESCRIPTION SYMBOL PART MNO. DESCRIPTION

EMITTER FOLLOWER
AUDIO TO VOLUME
AUDIC FROM MAIN RECEIVER
CONTROL VIA AUDIO EMITTERFOLLOWER AUDIO GRAY REPEAT AUDIO
— 10 BOARD

PA RTS LIST IC201-2 ON AUDIO PL DECODER FROM IC201-2 ON 9z -6
AND SO BOARD (—I PREAMPLIFIER
. . . VOLTAGE REGULATOR: AND SQ 80ARD oUTPUT AUDIO & SQ. BD.
QLN7225A Auxiliary Audio Board (with Dup/Mux) PL-4571-0 SEE NOTE) o L 1305 PL FILTER REPEAT AUDIO AMPLIFIER
0.22 ¢ M
CAPACITOR, fixed: uF %10%:; VR1301 48.82256C12 zener 5.6 V E rubio 10 ma - s c(;_zzt. R;j;i 1300 ODEL QLN7225A
50 V: unless otherwise stated AUUDDlm a SQOSDE_) , = o 4 P | —p m
C1303, 1304 | 23-84538G01 | T.0 %20%; 35 V P1s02-7 : Jewor l 200pF
C1305 8-82905G26 .0047; 100 V NOTE: rizia Ci306 J022 1308 Ri320
C1306 8-82905G08 .033 : AUDIO TO VOLUME . e b 0.1 RI316 120K
C1307 8-82905G02 . 022 For optimum performance, diodes, transistors, and CONTROLVIA - 4o L R T R ¢ 1304
C1308 8-82905G30 0.1 integrated circuits must be ordered by Motorola part AUDI0 & 5a BO. Fe30z-1 = 6H 6H 5.2p SU ° ci3ie o P1304-20
C1309 21-84494B11 200 pF #5%; 500 V numbers, MAIN REPEAT RED MAIN REPEAT RIBH = AUX RCVR 1 5205, D= b s 3 REPEAT AUDIC TO EXCITER
C1310 23-.84538G01 1.0 %20%; 35 V ‘AUDIO ENABLE AN AUDIO ENABLE 680K RFLF:-:E/AR AAUDIZIO = = by © 1.2K
c1311 23-84538G04 | 15 220%; 20 V REPEAT AUDIC RED o o SATE r AL Ri3e7 m.;‘ -8
c1312, 1313 | 23-82783B26 | 1,0; 35 V ENABLE P1302-8 Q1301 Lmsi”'“ 680K 680K ] 10K
Cl314 23-84538G04 15 +20%; 20 V 0.5v* M9643
C1315 21-82372C01 | 0.1 +480-20%; 25 V 7.6V ¥ . +lesio
C1316 23-82783B31 | 47 20%; 20 V RI351 S | Ry303, RIS FI%R3 1.0
C1317 21-82372C01 | 0.1 +80-20%; 25 V 27K 220Ky 30, T220K +9.6v 1 T
C1318 8-83813HI1 | 0.22; 75V - 2 =5
clais | EesmsisEIL | o oo row R | Losos | M9652 | citor riaco b !
ru - pF TRANSISTOR AUXILIARY RECEIVER v /7 J_’ 27K y CRIZ0S CRIFIO
1322 BASE DETAILS o " »4 wt FUNCTION
C1324 21-82372C01 | 0. 1; +480-20%; 25 V RI306 AUXILIARY RECEIVER
C1329 21-861462 15 pF bss %050 % AUDIO GATE R1324
3 8.1V * % 1 . . .
DIODE: (SEE NOTE) ‘ By A ‘ , : ' ; ‘ RI305 10K The Auxiliary Audio Board is used in EMS duplex
CR1301 thra | 48.83654501 | silieae pr . 8 RN O ) UNSQUELCHED | 9475, atz04 Tultlplex‘systems to process the audio from the aux-
) y INDICATOR 1 (g 11a i i - ;
e g:ggg Y crRi301 YCRIZ02 chmaos Y criZ04 INVERTER ry recerver in the mobile duplex repeater radio.
6.9v (5 ovis)
COIL, RF: MAIN RECEIVER Pisoi-16 o 322 ov o) (g Q4303 |aviv) L Rises - PISOI-43 AIN RECEIVER INVERTED
L1301, 1302 24-84003A01 choke: 6 H UNSQUELCHED INDICATOR > LR M9642 Lo Ld 7 UNSQUELCHED INDICATOR
EBC Ri1323 R{325 .
TRANSISTOR: (SEE NOTE) wisor / auoe | 1385/ 35 e >
Q1301 48-869643 PNP; type M9643 » (NOTE 3) NOTE[(NOTE,  \(NOTE S5 L Y 2
Q1302 48-869652 field-effect; type M9652 o AL “I’ 3) ) .
01303, 1304 | 48-869642 NPN; type M9642 : OTHER ‘ Q4305 REAR  SRi334°
Q1305 48-869643 PNP; type M9643 A gemes M43 | oo 1
Q1306, 1307 48-869642 NPN; type M9642 MAIN RECEIVER PL . BLU CRI308 N Ri328 MUTE P1301-12
Qi3o08 48-869643 PNP; type M9643 e CODER SutPuT 6 »i B SWITCH Tov 7357 REAR AUDIO MUTE
01309 48-869652 field-effect; type M9652 € CRI307 3.6V (U
; AUX RCVR INVERTED Ri327 gav(s) Ci34 j2-
Q1310 48-869642 NPN; type M9642 UNSQUELZHED INDICATOR & B » 00K gy )| Ree0 Q306 s oot GRN_, FRONT AUDIO FROM VOLUNE
COMPONENT SIDE BD- CEPS-21732 Pi301-17 CRI308 M9o&642 L CONTROL VIA AUDIO & SQUELCH BOARD
SOLD e BD- - AUXICIARY RECFIVER PL '3 = RI329 .0
RESISTOR, fixed: 5%; 1/4 W; HORR BOR S - ceraarar DECODFR OLTPUT i Tig s 27K Q30| Rizas oo
unless otherwise stated A M3652 220,(
R1303, 1304 | 6-124B06 220k cri313 . o =
R1305, 1306 | 6-124A97 100k > 0';;; c::‘i
R1307 6-124A83 27k MUTE SwiTeh | 7 = '
o
R1308 6-124A75 12k - REPEAT AUDIO PRIORITY SWITCH +9.6v { -+ E SwWiTC A 2'2:: {+o.6v
1 18- s 5 < 5 G il
ilg?g 1311 681220811(;24 zar' 25k MUTED AUDIO FROM YEL RED MUTED FILTERED AUDI . ) ) R4337 GATE Ci3t3 e 3055
s - B 80k AUDIO AND SO BOARD TO 1C201-6 ON AUDIO LGRN FRONT AUD10 FROM MAIN RECEIVER Pi301-4 5 . 10K Qi308 v, 71302-5 RED _ MUTEL FILTERED AUDIO TO 1C204-6
R1312 6-124A91 56k AND SQ BOARD VOLUME CONTROL VIA REPEAT PTT ENABLE FROM " 3 M9O643 1AY ON AUT ) 8 SQUELCH BOARD
R1313 18-83083G24 | var; 25k AUDID AND 50 BOARD 3UELCH GATE INTERFACE R1350 | V43020 2| V13024 roev CRi3i4 Aol
R1314 6-124A73 10k ox ‘ REPEAT i o
R1315 6-124A61 3.3k SHOWN FROM SOLDER SIDE = took :Jwaoe | SR PTT msss -
R1316, 1317 6-124B18 680k 4—T |(NOTE 5) BUFFER Q307 100K LEGEND
R1318 6-124A73 10k +9.6v | o— by ’ M9642 = += LEGEND:
R1319 6-124A75 12k T - - P = MAIN RECEIVER AUDIO PATH
Ri348 CRI315 P130(-6
;;ggg ?:::ﬁg ;ng %%ia : 205 7FCR'3'2 15K > S REPEAT PTT ENABLE
- Jui - _ ~AUXILIARY RECEIVER AUDIO PATH
R1322 6-124A89 27 9 o I{NOTE 5) 6 . = ;,355 Ri336 DEPS-2{729-0 el —
PiI301-3 «6K 47k
R1323 6-124B14 470Kk AUXILIARY RECE IVER s |V130%¢ 5 |U13028 — P - MAIN RECEIVER UNQUELCHED
R1324 6-124A73 10k REPEAT PTT ENABLE R1349 ) = INDICATOR PATH
R1325 6-124A67 5, 6k Pr3oirs 10K s
R1326 6-124A43 560 FRONT AUDIO UNMUTE €~ woicaton sary | NOVELERED
R1327 6-124A97 100k cr320 Jcrazs ’ 1+96v
R1328 6-124B16 560k b1302-3 %2«73'(44 L iser “otsonE] AUDIO BUFFER
R1329 6-124A83 27k MUTED AUDIO FROM YEL o oy * Q1310
R1331 6-124A49 1K AUDIO B SQUELCH BOARD v 1 4.0V M9642
R1332, 1333 | 6-124A97 100k Risac§ caszr| crsze| ¥ , R1343 . PA3042  ypin RECEIVER
R1334 6-124A43 560 47K l 18pF ZXIS0pF =R _J_C|322 560 - MUTED MGNITOR AUDIO
R1335 6-124A67 5. 6k = o R1345
R1336 6-124A89 47k = = I.spg 4.7K
R1337, 1338 6-124A73 10k P1301-1 = = NOTES:
R1339 6-124A97 100k CONTINUOUS +9 6V € —» § +9.6v i UNLESS OTHERWISE NOTED, CAPACITOR VALUES 6. ON U1302Vg IS CORNECTED TO PIN 14 AND GROUND 7. WHEN MORE THAN ONE VOLTAGE IS GIVEN THE
R1340, 1341 6-124B06 220k P1304-5 + | cizta IR ARE IN MICROFARADS AND RESISTOR VALUES IS CONNECTED TO PIN 7 FOLLOWING NOTATIONS APPLY:
R1342 6-124A89 47k CHASSIS 3ND is 0.4 ARE IN OHMS, * — MUTED
R1343 6-124A43 560 I I 2. P1302 CONSISTS OF PUSH PINS ON CIRCUIT BOARD. 5 UNMUTED
R 1344 6- 124A89 47k —= = = 3 WHEN J1301 AND J1302 ARE INSERTED, THE REPEAT REPEAT PTT PRIORITY JU1305 JU1306 - s -
- AUDIO GATE WILL UNMUTE ONLY IF THE CORRECT (S) - SQUELCHED QLN7225A Auxiliary Audio Boar
R1345 6-124A65 4, Tk MAIN RECEIVER ouTt
R1346 n124021 ek PI304-15 Ri3a6 > PL TONE IS RECEIVED, INREC u N (U} — UNSQUELCHED Schematic Diagram
- A+ — At 4. WHEN J1302 AND J1304 ARE INSERTED, THE REPEAT [
R1347 6-124A45 680 °8 Le«e cr3e7 AUDIO GATE WILL UNMUTE WHEN AN ON—CHANNEL AUXILIARY RECEIVER ™ ouT Motorola No. PEPS-21 730-A
R 1348 6-124A77 15k o7 To.t SIGNAL IS RECEIVED. FIRST ENABLED N IN 3/28/79- PHI
R1349, 1350 6-124A73 10k Pi301-43 T 5. JU1305 AND JU1306 ARE REPEAT PTT PRIORITY
R1351 6-124A83 27k A- €— 3 A- JUMPERS CONNECT AS FOLLOWS: EITHER OR BOTH ouT ouT
3

AUXILLARY AUDIO BOARD



AUXILIARY AUDIO BOARD
MODEL QLN5855A

FUNCTION

This board performs the following functions: (1) aux-
iliary receiver audio signaling processing, (2) monitor
audio muting, (3) unsquelched indicator inversion and
buffering, (4) repeat priority logic, and (5) main receiver
repeat audio processing. It is intended for use in EMS
systems without duplex multiplex.

68P81042E71-0O
3/28/79- PHI

QLN5855A Auxiliary Audio Board

REFERENCE MOTOROLA DESCRIPTION
SYMBOL PART NO.
PARTS LIST

PL-4032-A

C1301 thru|23-84538G01

C1304

C1305 8-82905G26
Cl306 8-82905G08
Cl1307 8-82905G02
Cl1308 8-82905G30
C1309 21-84494B11
C1310 23-84538G01
Cl1311 23-84538G0+4
C1312,1313]23-82783B2¢
Cl314 23-84538G04
Cl315 21-82372C01
Cl316 23-82783B31
Cl1317 21-82372C01
Cl1318 8-83813Ht1
C1319 thru|21-861462
1322

Cli324 8-82905G30

CR1301 48-83654H01

thru 1315

L1301, 24-84003A01

L1302

Q1301,130%48-869652
Q1303,1304)48-869642

Q1305 18-869643
Q1306,1307148-869642
Q1308 48-869643
Q1309 48-869652
Q1310 48-869642
R1301 thru|6-124B06
R1304
R1305,13066-124A97
R1307 6-124A83
R1308 6-124A75
R1309 18-83083G24
R1310, 13106-124B18
R1312 6-124A91
R1313 18-83083G24
R1314 6-124A73
R1315 6-124A61
R1316,13176-124B18
R1318 6-124A73
R1319 6-124A75
R1320 6-124A99
R1321 6-124A50
R1322 6-124A89
R1323 6-124B14
R1324 6-124A73
R1325 6-124A67
R1326 6-124A43
R1327 6-124A97
R1328 6-124B16
R1329,13306-124A83
R133] 6-124A49
R1332,13336-124A97
R1334 6-124A43
R1335 6-124A67
R1336 6-124A89
R1337,13386-124A73
R1339 6-124A97
R1340, 1341{6-124B06
R1342 6-124A89
R1343

R1344 6-124A89
R1345 6-124A65
R1346 6-124A21
R1347 6-124A45
R1348 6-124A77

R1349,1350

U130l
U1302

6-124A73

51-84320A27
51-82822F08

CAPACITCR, fixed: uF +£10%:
50 V: unless otherwise stated
1.0 #20%: 35 V

.0047; 100 V
.033

.022

0.1

200 pF £5%: 500 V
1.0 £20%; 35 V

15 £20%; 20 V
1.0; 35 V

15 £20%; 20 V

0.1 +80-20"; 25 V
47 £20™: 20 V

0.1 +80-20%; 25 V
0.22; 75 V

15 pEF: N150

0.1

DIODE:

silicon

CCIL, RF:

choke: 6 H

TRANSISTCR:
ficld-effect; type M9p52
NPN; type M9u42

PNP; type M9643

NPXN: type M9642

PNP: type M9643
field-effect: type M9652
NPN; type M9642

RESISTCR, fixed: #5".: 1/4 W.
unless otherwise stated

220k

100k
27k
12k
var; 25k
680k
56k
var; 25k
10k
3. 3k
680k
10k
12k
120k
1.2k
47k
470k
10k
5. 6k
560
100k
560k
27k
1k
100k
560
5. 6k
47k
10k
100k
2?70k
47k
NOT USED
47k
4, 7k
68
680
15k
10k

INTEGRATED CIRCUIT:
type M2027
type M22F08

EMiTTER FOLLOWER

AUDIO FROM

tc201-2 ON
4UDIO & S0. BD.

MLTED
FROM ALUIC &
SQLELEH BOARD

AUDIO TO
VOLUME CONTROL
VIA AUDID &
S0 BOARD

=
T
x

LATER VERSION

MAIN RECF IVER
PL DECOOER
ouTPUT

FRCNT auD!C COMPONENT SIOF  80-DEPS-24007-0
oI5 MLTED FILTERED FROM VULUME SOLDER SIDF < B0-DCFS- 14056

N ALDIO TC 1C201-6 CN CONTROL V1A OL-DEFS 140CE-5
AUDIC & SU. BU. 2010 & SO. 80,

SHOWN FROM SOLDER SIDE

EARLIER VERSION

EMITTER FOLLOWER

AUOIO FROM

1C201-2 ON

AUDIO & SQ

BOARD MAIN RECEIVER
BLU o PL DECODER

SOLDER SIDE ;i BD-CEPS'::::?-D
NT SIOE ~ BD-CEPS- -1
corPone DL-CEPS-18695-A

MUTED AUDIOD FRONT AUDIO
FROM AUDID & FROM VOLUME
5Q. BDARD CONTROL V1A

AUDIO & SQ.
MUTED FILTERED  BOARD
AUDIO TD IC201-6 ON
AUDIO & SQUELCH

SHOWN FROM SOLDER SIDE BOARD

OTHERS

EMITTER FOLLOWER AUDIO GRAY. . p)302-6
—>-mmPy

+9.6v
cisie
e

FROM IC201-2 ON
AUDIO & SQ. BD.

AUDIO TO R20S ON _BRN.

AUDIO & SQ. BD.

AUDIO TO VOLUME
CONTROL ViA

c1301 C1302  piso7

PRy} —

‘MAIN RECEIVER
AUDIO GATE

' Ci308

T
I 0047

REPEAT AUDIO
PREAMPLIFIER

Ri301{ R1302
220K 220K

PL FILTER

C1324 R3S

.

REPEAT AUDIO AMPLIFIER

Ci309
V1

» ? A
1307
= o
mizia Ci308 -022

10K

71
200PF
Ri320
RI316 + {20k

880K
ui3ois

> REPEAT AUDIO TO EXCITER

~ MAIN RECEIVER |INVERTED
~7 UNSQUELCHED INDICATOR

> REAR AUDIO MUTE

= (1 FRONT AUDIO FROM VOL UME

CONTROL VIA AUDIO & SQUELCH BOARD

RED _ MUTED FILTERED AUDIO TO IC204-8

——> REPEAT PTT ENASLE

i 033 Llsor guizoz
-
AUDIO & $0. 8D, Igres RSO . o o savLa G| o pag P20
Q43014 = REPEAT AUDIO 52y 5 Dy
0.5V *# ot ) LEVEL ADJ . . . b 1.2K
76 xx| M9652 v 680K = - +oldy
TRANSISTOR BASE DETAILS R{310 RI34T a8
0sg  e8cC {+s.6v 880K 880K 10K
©e° Ri309
aer. Al t 23K
Qrin2e CTHERS AUX RCVR RI3I9 +|ci30
P R1303 RI304 AUDIO ADJ 12K I “0
220k o302 f220 +9.iov L L
-7 €303 | MOE52 | Ci304 p30n
Avoio FRow 5200 e o8 AR p '
AUXILIARY RECEIVER .0 (" o 12K CRI309 CRi310
RI306 AUXILIARY RECEIVER
ot Yo.5vx AUDIO GATE
Rizos |&fvex
100K
UNSQUELCHED | a¥rs/ Qi304
INDICATOR L %55" /(3" M9642
Y cri301 ¥CRiz02 YCRI303 Y CRIZ04 INVERTER y
PI304-16 rzzz SN Ba.;xl” Ri326 PI304-14
MAIN RECEIVER o > gr vl - —»
UNSQUELCHED INDICATOR < 47K 560
R1323 ni32s s
W w 470K v X 5
JU1301 7 \ouidoz | 1303/ \1304
NOTE|INOTE, NOTE = =
4 | 3 4) s
<
< Q430 R133¢
CRIZ0S  M9643 REAR K
A ¥ AUDIO P1301-12
~ Ri328 MUTE
M;Elz::::l;'u!;u'yl. g seox W SWITCH Yov7s) ]
AUX RCVR INVERTED N RazT bid ,f: /’ o Pi302- -
UNSQUELCHED INDICATOR K=o g . | e )
= 0 7
AUXILIARY RECEIVER PL o = Ri3ze izl 5
DECODER ouTPuT € ——— 1
220K L
CRiI3i3 ciam
> 18
MoRRTL RIS [k s
FRONT [ Ris0
REPEAT AUDIO PRIORITY SWITCH +9.6v { +— AR f+o.0v
R‘?g: Qi308 BATE | cuis Pi302-5
MAIN RECEIVER PI30t-4 3 i M9843 {€ »-
REPEAT PTT ENABLE FROM “ 3 vo6y “
SQUELCH GATE INTERFACE 2 o » 2| 13024 ’ ch3i4 Ao
! REPEAT L
livisos PTT :l;z:o
—T ;(nors s) BUFFER Q307 ]
+9.6v | o— ' M9642 = 2
| Ri34E CRI315 Pi301-6
[E13 4
Laursos DEPS-18678-A
g3 Ri336

01
9 linoTE 5) [
10 0
vi302C u1z0ze
AUXILIARY RECEIVER 8
REPEAT PTT ENABLE E R1349
P1301-11 10K

FRONT AUDIO UNMUTE €

TRANSISTOR BASE DETAILS

f+oev
W e AUDIO BUFFER
Pi302-3 700 ! 310
MUTED AUDIO FROM > » Q134
AUDIO 8 SQUELCH BOARD 4.0V%% M9642 Pr3OK2
R1343 N
R1342 | o132t >
47K T 15 _Lcisez [nysas 560
= J 1 s 4.7k
NOTES:
P{301-4
CONTINUOUS +5.6V € ? ! {+sev . UNLESS OTHERWISE NOTED, GAPACITOR VALUES
+_L:m4 J_cms IANR;,I.:‘MICROFARADSC RESISTOR VALUES ARE
CHASSIS anD ' 0.4 2. P1302 CONSISTS OF PUSH--PINS ON CIRCUIT BOAAD.
3. WHEN J1307 AND 11303 ARE INSERTED, THE REPEAT
= = AUDIO GATE WILL UNMUTE ONLY IF THE CORRECT
PL TONE 1S RECEIVED,

Riz4e 24+ WHEN J1302 AND J1304 ARE INSERTED, THE REPEAT
A+ AUDIO GATE WILL UNMUTE WKEN AN ON—CHANNEL

_quqs __(:(347 SIGNAL IS RECEIVED,

a7 Tho.t
P4301-i3
A- ¢ 3 A-

MAIN RECEIVER
MUTED MONITOR AUDIO

ON AUDIO & SQUELCH BOARD

=t

LEGEND

~ MAIN RECEIVER AUDIO PATH

= AUXILIARY RECEIVER AUDIO PATH

= MAYN RECEIVER UNSQUELCHED
INDICATOR PATH

= AUXILIARY RECEIVER UNSQUELCHED
INDICATOR PATH

8 JU1305 AND JU1308 ARE REPEAT PTT
PRIORITY JUMPERS. CONNECT AS FOLLOWS

REPEAT PTT PRIORITY | 1308 | asraee
MAIN RECEIVER -
AUXILIARY our
RECEIVER

FIRST ENABLED w
EITHER OR BOTH out

& ON U1302 Vi 1S CONNECTED TO MN %4
AND GROUND IS CONNECTED TO PN 7.

7. WHERE MORE THAN ONE VOLTAGE IS
GIVEN THE FOLLOWING NOTATIONS
APPLY:

*— MUTED

** — UNMWUTED

(8 — SQUELCHED
(U — UNSOUELGHED

THEORY OF OPERATION

REPEAT AUDIO CIRCUITS

In repeat operation receiver audio gates Q1301 and
Q1302 pass audio from the emitter follower of the audio
and squelch board of the main receiver and/or the emit-
ter follower of the squelch gate board in the auxiliary
receiver to the input of repeat audio preamplifier
U1301A. When the radio set is in the duplex mode or is

“runsquelched, the outputs of AND gates CR130]-

CR1302 and CR1303-CR1304 are low, keeping Q1301
and Q1302 turned off. If jumpers JU1301 and JU1303
are in, the board is connected for the PL repeat mode.
Audio gate Q1301 or Q1302 turns on only when repeater
PTT enable and the respective receiver PL decoder out-
put both go high. This makes the output of AND gate
CRI1301-CRI302 or CRI1303-CR1304 go high. If
jumpers JU1302 and JU1304 are in (and JU130! and
JU1303 are out) the board is connected for carrier
squelch repeat operation. The respective AND gate out-
put goes high and the respective receiver audio gate
passes audio when repeat PTT enable and the inverted
unsquelched indicator of the main receiver and/or aux-
iliary receiver are both high. As shipped from the fac-
tory, JU1301 and JU1303 are inserted, connecting the
unit for PL repeat operation.

CAUTION
Incorrect operation will result if all four
Jumpers (JU1301, JU1302, JU1303, and
JU1304) are connected.

Repeat audio amplifiers U1301A and U1301B amplify
and de-emphasize the signal from the audio gates in
repeater operation. Auxliary receiver audio adjust
R1309 sets the auxiliary receiver audio level to match the
main receiver audio level. Repeat level adjust R1313
establishes the repeat audio output level and high-pass
filter C1306-1.1301-C1307-C1308-L.1302 removes low-
frequency components, such as PL tones, from the
repeat audio signal.,

AUDIO MUTING

Front and rear audio muting circuits are included on the
auxiliary audio board for those installations that include
optional dual control accessories. In single-control
systems front audio gate Q1309 is turned on whenever
either receiver is unmuted.

AUDIO BUFFER

Audio buffer Q1310 matches the monitor audio output
from the preamplifier stage of IC201 on the audio and
squelch board to the muted monitor audio input of the
“‘Systems 90” Repeater Control Module.

UNSQUELCHED INDICATOR INVERTER

Unsquelched indicator inverter Q1303-Q1304 inverts the
unsquelched indicator from 1C202 on the audio and
squelch board and buffers the signal for application to
the squelch gate board. The unsquelched indicator goes
low when either receiver unsquelches.

REPEAT AUDIO PRIORITY SWITCH

The repeat audio priority switch determines which
receiver audio signal will have priority for repeat
transmission purposes. Jumpers JU1305 and JU1306
provide four operational repeat priority modes as
follows:

REPEAT PRIORITY JUI305 JU1306

~Main Receiver - Out In
Auxiliary Receiver In Out
_ First receiver enabled : In- In
Ne priority, either or both ~ Out Out

As shipped from the factory, both jumpers are fitted,
giving repeat priority to the first receiver to be enabled.
If some other priority mode is desired, determine from
the table above which jumper(s) should be removed.

In the repeat mode, with both receivers squeiched, the
repeat PTT enable inputs to the repeat audio priority
switch are low, the outputs of NAND gates U1302C and
U1302D are high, and the outputs of inverters U1302A
and U1302B are low, turning off audio gates Q1301 and
Q1302 and making the output of repeater PTT enable
buffer Q1307 low.

If the main receiver receives a proper on-channel signal,
the corresponding repeat PTT enable input goes high,
causing NAND gate U1302D output to go low, driving
UI302A inverter output high. If the auxiliary receiver
receives a proper on-channel signal, its corresponding
repeat PTT enable input also goes high. (1) If JU1306 is
connected, NAND gate U1302C input pin 9 is held low
by the low output at U1302D pin [1. This inhibits
NAND gate U1302C, its output remains high, and the
auxiliary receiver repeat PTT enable input has no effect.
(2) If JU1306 is not connected, or the main receiver
repeat PTT enable input is not present, then the output
of NAND gate U1302C will go low, driving inverter
U1302B output high. (3) If JU130S is connected, and
the main receiver repeat PTT enable is present, then the
low output of NAND gate U1302C will drive NAND
gate U1302D input pin 12 low and output pin 11 high.
The main receiver repeat PTT enable input is thus in-
hibited until the auxiliary receiver input is removed.

A high level output at inverter U1302A or U1302B
enables the corresponding diode AND gate CR1301-
CR1302 or CR1303-CR1304 at the inputs to repeat
audio gates Q1301 and Q1302. Depending on the con-
nections for JU1301, JU1302, JU1303 or JUI1304, the
enabled repeat audio gate will then turn on with proper
PL decoder output or unsquelched indicator.

The high level output at inverter U1302A or U1302B is
also fed to repeat PTT buffer Q1307 through diode OR
gate CR1311-CR1312, producing a high level repeat
PTT enable output to the squelch gate.



THEORY OF OPERATION

The auxiliary receiver control (interconnect) board pro-
vides dc switching, regulation and filtering for the aux-
iliary receiver. Specifically the functions are:

Power distribution and filtering.

A 9.6-volt regulator.

Reverse polarity protection.

Interconnection between circuits of the auxiliary

receiver.

® Frequency selection routing for eight frequency
radios.

® Metering.

Receptacles on the control board mate with pins on the
receiver circuit board to distribute desired functions
from outside the radio and from board to board inside
the radio. The double sided board routes the signals and
eliminates the need for most wires, The few wires used,
are terminated in removable female pin tip connectors
to mate with pins in the circuit board. Additional pins in
the board are provided for connecting accessory item
such as a positive ground converter. The 37-pin connec-
tor mates with the cable to the control head and main
receiver. A control socket allows a Motorola portable
test set with a TEK-37 Adapter cable to control the
radio set for testing. For the following circuit operation,
refer to the control board schematic diagram in the
DIAGRAMS section of this supplement.

POWER DISTRIBUTION AND FILTERING

Vehicle battery voltage is applied at various pins of the
front plug. A+is applied at J901-22 and filtered by
L901 and Q901. The ““filtered A+’ is routed to the
audio and squelch circuit board. A- is supplied to
J901-11 as reference voltage to the audio and squelch
board.

Reverse polarity protection diode CR909 connects bet-
ween A + and A-. The diode is reverse biased when the
input power is of the proper polarity and has no effect.
If reverse polarity is applied, the diode short circuits and
blows the fuse to protect the circuits in the radio set.

In negative ground installations, “‘battery (+)’’ is ap-
plied to P901-3 and filtered by 1902 and C902. For
positive ground operation, there is no input at pin 3; in-
stead “‘battery (-)’’ is applied at P901-18 and routed to a
positive ground converter. The (+) output of the con-
verter is applied to the junction of L902 and C902. With
either type of operation, a ‘‘filtered B+’ voltage is
available at this point for distribution to the receiver
and the 9.6-volt regulator.

Diodes CR913 and CR914 and resistor R905 are added
to allow the squelch gate board to disable PL in repeater
modes.

9.6-VOLT REGULATOR CIRCUIT

Filtered A+ is applied to a 9.6-volt regulator circuit
which provides regulation within + 100 millivolts for in-
put voltages from 10.5 to over 16 volts. Automatic shut-
down occurs if the output becomes overloaded or
shorted.

The regulated output voltage is developed across Zener
diode CR911, diode CR912 and the resistors, in the base
of output voltage sensor Q903. Since the voltage across
the Zener diode is constant, almost the entire variation
is applied to the base of Q903. It amplifies and inverts
the variation, developing a negative feedback which is
applied to the base of driver Q902. Driver Q902, in turn,
controls the base current drive to series regulator Q901.
Total load current flows through Q901 which acts as a
controlled series resistance in response to drive from
Q902. The complete negative feed-back path causes the
resistance of Q901 to counteract output voltage varia-
tions.

Drive Q901 is relatively independent of input voltage
since drive to Q903 is derived from the regulated output.
Therefore, its collector current and the drive to Q902
are also derived from the regulated output.

Diode CR910 protects the circuit from extreme overload
such as a short. If the 9.6-volt output is shorted or
overloaded, it drops toward zero. Q903 would tend to
cut off. However, when the output voltage drops .6 volt
below the voltage at the collector of Q903, diode CR910
conducts. This occurs if the output current exceeds 450
milliamps (normal load current is approximately 250
milliamps, plus the current for any optional accessory
items operating from 9.6 volts). This action limits the
amount of forward bias on Q902, and the emitter
resistor limits maximum collector current of Q902,
Since collector current of Q902 is the base drive current
for Q901, it is limited to this same low value and Q901
shuts down.

The output voltage of the regulator is a nominal 9.6
volts. Some radios may be as low as 9.1 volts and others
may be as high as 9.9 volts. However, the regulation for
a given radio is + 100 millivolts from the regulated value
over the entire range of input voltage, load, and
temperature.
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AUXILIARY RECEIVER

CONTROL (INTERCONNECT)

BOARD

(INTERCONNECT) BOARD
MODELS QLNS5699A

FUNCTION

The auxiliary receiver control (interconnect) board pro-
vides dc switching, regulation, and filtering for the aux-
iliary receiver.

REFERENCE MOTOROLA DESCRIPTION
SYMBOL PART NO.

PARTS LIST

QLN5699A Auxiliary Receiver Control

(Interconnect) Board PL-4067-0
CAPACITOR, fixed:

C901 23-82394Al06 1000 uF +150-10%; 25 V

c902 23-83210A23 500 uF +150-10%; 25 V

C903 23-82601A31 15 uF +33-10%; 25 V

C904 23-83214C17 3.3 uF £20%; 15 V

C907 thru 914 |21-82187B27 0.002 uF £10%; cceramic disc

SEMICONDUCTCR DEVICE

diode:
CR901 thru908|48-82392B03 silicon
CR909 48.82525G13 silicon
CR910 48-82392B03 silicon
CR911 48-83461E32 silicon; Zener type; 8.2 V £37.

CR912 thru914|48-82392B03 silicon

CONNECTCR, receptacle:
J905 9-84207B01 fermale: 7-contact

CCIL, RF: chokey

1901 25-84134B01 10 mH, 0.5 ohm
1902 25-84796G01 3 mIl, 0.75 ohm
L1903 thru 906 | 24-82723HO01 1.2 ull

CONNECTCR, plug:
P90l 28-84085B01 male: 37-contact

TRANXNSISTCR:

Q901 18-809047 PNP: type M96dT
0902,903 48-869570 NPN; type M9570

RESISTCR, fixed: 174 W
R901 6-124C53 1.5k 107
R902 6-124C43 560 =107
R903 6-124A05 15 +57.
R904 6-124A19 56 +5%
R905 6-124C49 Ik £10%

68P81042E68
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TRANSISTOR BASE DETAIL

(LEAD SIDE SHOWN:
EBSC

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

CLN5698A and OTLNS698AA Auxiliary Receiver
Squelch Gate Board

PI1.-4035-B

NCN-REFER

SNCED ITEM

Cc201
C202, 203,
204

c205
C206
Cc209
G210
c221
cz222
c223
c224
c225
C22e
c227
c228
Cc229
c231
Cc232
C233
C234
Cc235
C236
Cc241
c242, 243
c251
Cc252, 253
C254
C255-258

CR203

CR211 thru
CR215

U201
U202

L20t

Q201, 202
G203, 204
Q205, 206,
Q207
Q208

R201
R202
R203
R204
R205
R208
R220
R221
R223
R224
R225
R226
R227, 231
R232
R233, 234
R235
R236
RZ237
R238
R239
R240
R241, 242
R243
R244
R245, 246
R247
R248
R249
R250, 251
R252

23-84702H01
8-83813H11

§-838131129

21-82187B27
8-83813H32

8-83813H09

8-82905G29

21 -84426B63
23-84762H07
21-84493B05
21-84426B0¢
2383210401
21-84420B11
®-83813H31

8-83813H11

23-84702H17
23-84762H1 4
8-83813H09

21-82010G58
21-83590F10
21-82428B59
21-83590E10
21-82610C01
8-82905G29

21-82428B38
23-84538G01
1-861462

H8-83054H0 1

H8-83654H01

51-84267A08
51-84267A09

24-82723H01

48-869642
48-869643
48-869642

48-869643

6-124C17
6-124C 19
6-124A95
6-124A99
6-124A73
6-124A59
6-124A81
.- 124C05
- 124A83
K- 124D04
b-124C&9
K- 124C99
6-124C61
18-83083G24
6-124C89
18-83083G22
6-124C43
6-124C73
(,-124C89
-124D14
£-124C67
b-124C85
6-124C65
6-124C89
6-124C97
6-124D04
6-124C79
6-124C89
K-124C97
(-124C89

CAPACITCOR, fixed: ul; #1070
100 Vi unl, stated

22 +20%; 15V

0.22: 75V

0.33%; 50 V

. 002

. 015

.033

0.15; 50 \
1500 pF: 5"
4,7 207
1000 pF:
100 pF 5
25; 25V
470 pF £577; 500 V

.01

0.22: 75 V

3.3 4£20"; 15 V

0.47 £20"; 50 V

.033

100 pF: N750

220 pF; £20"; 500 v

.01 uF; -80-20": 500 v

220 pF; £207.; 500 V

40 pI £57%; 200 V

15050 v

L0015

1 (CLN5698A Only)

15 pF: N150
SEMICCNDUCTCR DEVICE,
diode:

silicon

silicon

INTFEGRATED CIRCUIT:

type Mo708
type Mo709

CCIL:
rf choke

TRANSISTOR:

NPN; type M9u,42
PNP; type M9ud3
NPN; type M9642

PNP; type M9643
RESISTCR, fixcd: £5%; 1/4W;
unl. stated
47 £107
lk £107,
82k

120k

10k

2.7k

22k

15 £10%.
27k

180k +]107,
47k £107,
120k +107
3.3k £10"
var,; 24k
47k; £107,
var; 5k
560; 107
10k; 10%
47k; 10%
470k; 107%
5. 6k; 107,
33k; 10%
4. 7k; 10%
47k; 107,
100k; 107
180k; 10%
18k; 10%
47k; 10%
100k; 10%
47k; 10"

T6H-84069B01
55884300802
38136905

42C84284B01
55B84300B01
29C840281102
29C84028H01

Ferrite bead

HANDLE (short}

LOCKSCREW, tapping: =4 x
5/16"° (4 required)

RETAINER, screw (4 required)
HANDLE (long)

PIN (short)

PIN (long)
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1. DESCRIPTION

The QLN1974A Dual PL Decoder provides the
decoding circuitry for two PL tone-coded squelch tones.
The dual PL decoder includes a programmable control
gate which allows selection of one of the two tone-codes
for each of the eight receiver frequencies. For example,
the control gate may be programmed to select tone-code
A for use with frequencies R1, R2, and R3, and tone-
code B for use with frequencies R4-R8. The dual PL
decoder consists of a modified PL decoder board, a
dual PL decoder board, and mounting hardware. These
items are described in the following paragraphs. The
““vibrasponder’’ resonant reeds used with the dual PL
decoder are available as separate items.

2. TLN4294B-SP2 PL DECODER BOARD

This PL decoder board is a modification of the
TLN4292B Model described in the attached instruction
manual. It is modified for operation with two or more
tone-codes. The modification consists of changing the
resonant reed interconnections so that externally
mounted resonant reeds may be individually selected
and switched into the decoder circuitry. Refer to attach-
ed diagram PEPS-28440 for circuit details.

3. QLN5936A DUAL PL DECODER BOARD

This dual PL decoder board is added to the radio
set to allow PL decoding of incoming messages with
either of two tone-codes. The dual PL decoder board
contains resonant reed selection circuitry and two
““‘Vibrasponder’’ resonant reeds. The resonant reed
selection circuitry switches the selected ‘‘Vibrasponder”’
resonant reed into the TLN4294B-SP2 PL Decoder
where it becomes the PL tone-code reference frequency

MOTOROLA INC.

Communications Division

4/2/79- PHI

“PRIVATE LINE”
DUAL DECODER

MODEL QLN1974A

device. Refer to attached diagram PEPS-28439 for cir-
cuit details.

The resonant reed selection circuitry consists of two
tone gates (Q1 and Q2), and two tone enable switched
(Q3 and Q4), one for each of the two ‘“‘Vibrasponder”’
resonant reeds (PLB and PLA). When switched ground
is applied to the cathode of a tone enabling diode (CR4-
CR70, bias is removed from tone enable switch Q4 and
Q4 turns off. A positive voltage is applied to the base of
tone gate Q2 thrugh R7 which causes Q2 to turn-on. The
secondary winding of reed PLA is completed through
the emitter to collector of tone gate Q2. The positive
voltage on the base of tone gate Q2 also reverse biases
CR2 allowing a current path to be developed through
R4, R3, CR1 and RS. A positive voltage is applied to the
base of tone enable switch Q3 which turns-on. Its collec-
tor goes low turning tone enable gate Q1 off which
opens the secondary winding circuit of reed PLB.

Similarly, when none of the tone enabling diodes
(CR4-CR7) are grounded, tone gate QI turns on. QI
completes the secondary winding circuit of reed PLB to
the PL decoder. Tone gate Q2 turns-off and opens the
secondary winding circuit of reed PLA.

4. QLN5937A MOUNTING HARDWARE KIT

The hardware kit is used to mount the dual tone PL
decoder board in the radio set and consists of the
following items:

Motorola
Part No. Description

42B84816B01 'CABLE CLIP -
SCREW, self-tapping 6-32x7/16”"

35138891 -
7-06969B01 -~ BRACKET; Dual PL Decoder Mounting
1V06707B45 WIRE & LUG ASSEMBLY

SECRvice PuLlications

1301 E. Algonquin Road, Schaumburg, iIL 60196

68P81042E72-O

“PRIVATE-LINE” DUAL DECODER



THEORY OF OPERATION

Emitter follower Q201 provides level setting and buffer-
ing of muted monitor audio which is passed to the
repeater control module via the control (interconnect)
board and cable kits. Potentiometer R232 provides the
SQUELCH adjustment for the auxiliary receiver while
inverter Q202 and emitter follower Q207 invert and buf-
fer the unsquelch indicator signal.

If the radio set is in the repeat mode and the receiver un-
squelches due to an input signal with the proper PL tone
both inputs of NAND gate Q205 and Q206 go high. In-
verter Q204 will now turn on making the Repeat PTT
Enable line go high. The Repeat PTT Enable high is
routed thru the interconnect cable of the auxiliary
receiver and thru the cable kits to the repeater priority
switch of the auxiliary audio board in the main radio.

If the ROAM pushbutton on the QLN1917B ‘‘Systems
90’’ Repeater Control Module has been pressed, the
cathode of CR211 sees a low which turns on Q203. With
Q203 turned on, the receiver unsquelched indicator
signal is applied to both inputs of NAND gate Q205 and
Q206. The Repeat PTT Enable goes high whenever the
receiver unsquelches, whether or not a proper PL tone is

present.

NOTE

In some instances, PL repeat operation
between the portable and the auxiliary
receiver may be preferred when the radio
set is selected for emergency repeat opera-
tion. In this case, the emergency select in-
put to the auxiliary receiver squelch gate
board on the blue wire may be removed
from the connector pin on the control
(interconnect) board and tied back.
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AUDIO CIRCUIT WAVEFORMS

ALL AUDIO CIRCUIT OSCILLOSCOPE WAVE.

FORMS TAKEN UNDER FOLLOWING CONDITIONS: @

1. VERTICAL SENSITIVITY SHOWN UNDER EACH
WAVEFORM,

HORIZONTAL DEFLECTION = .25 msec/DIV.

SQUELCH CONTROL FULLY COUNTERCLOCK.

WISE (OFF). 1000 uV RF SIGNAL INPUT

T:??E:Agg\? WITH 1000 Hz TONE WITH N = " k"

2 DEVIATION
4. VOLUME CONTROL SET FOR 9.0 V rms AT LOAD. -2V/DIV. 2 V/DIV. S0 mV/DIV. 2 VIDIV.
5. OUTPUT TERMINATED IN 8-OHM LOAD. -25 Vrms -24 V rms 12mV rms 4Vrms
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AUXILIARY RECEIVER
SQUELCH GATE

MODEL QLNS5698A

FUNCTION

Circuit operation is essentially the same as for the stan-
dard TRN6540A Audio and Squelch Board described in
the basic UHF ““MICOR”’ radio set instruction manual
except for the deletion of the power amplifier and
associate driving circuits and the addition of squelch
gate circuitry,

68P81042E69-O
(Sheet 2 of 2)
3/28/79-PHI

AUXILIARY RECEIVER SQUELCH GATE BOARD



REFERENCE MOTOROLA
symaoL PART NO. DESCRIPTION
.
parts list
PL-6602-0
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
diode: {(see nots)
CR1thru?7 48-83654H01 silicon
transistor: (ses note)
Q1,2 48-869567 NPN; type M9567
Q3,4 48-869642 NPN; type M9642

resistor, fixed: + 10%; 1/4 W
k

R1 6-129242 ‘

R2 6-128685 22k

R3 6-128902 47k Q&o&o— FROM "PL" DECODER
R4 6-127805 15k

RS 6-128685 22k

R6 6-120242 56k

R7 6-128685 22k

R8 6127807 33k

R9 6-129225 10k

R10 6-128904 18Kk

note: For optimum performance replacement diodes and transistors must be or-
dered by Motorola part number only.

B TONE GATE
WHT-VIO __ QUTPUT 10
g8 ol PL DECODER
RED-BLU ot o R.M9567
. .FROM o 15850k
'PL" DECODER wHT-YEL = =] ==
9.6V RED-BLU/ : 1 |pes| | : PLA| |
FROM "PL . : I 1 ! 9 R2
DECODER BOARD FROM PL " ! \ | g2
DECODER | o ! i I 22k
LK 1 | ! | 07
[ ey ) [ o1 R3
= Q3 47K
M96 R
JUHT-BLK BToNE = 1
= " VIBRASPONDER" ENABLE
RESONANT REEDS CRS  ¥CRE  ¥CR7
o z = o
24 &4 %
NOTES TONE SELECT
1 DCVOLTAGE READINGS TAKEN WITH HIGH INPUT LNHPELESEFNRCDVMSE LECTION
IMPEDANCE {11 MEGOH" ' DC VOLTMETER BEPS-28530-0 DIOBE MATRIX
2 TOP VALUE 1S MEASURED WITH PL TONE A SELECTED GROUND PL A
(E, WITHF1 OR F6 INPUT GROUNDED, BOTTOM VALUE QPENFPL B
ISMEASURED WITH PL TONE 2 SELECTED ILE. F1 AND
£6 INPUTS OPEN.
3 GND 3 DC VOLTAGES ARE UNCHANGED WHEN PL TONE 1S
BLK FROM "PL" PRESENT
/ DECODER
¥
o
g w
(a]
(o}
To"pL" | 8
DECODER 80ARD | = n
SOLDER SIDE *BD-CEPS-28527-0
TONE SELECT INPUTS FROM FREQUENCY COMPONENT SIDE  BD-CEPS-28528-0 -
SELECTION DIODE MATRIX OL-CEPS-28529-0 <
=
SHOWN FROM COMPONENT SIDE 2
H
w
Z
-
p
|
w
-
s
-
Model QLN5936A £
[ L] s »
Dual “‘Private-Line’ Decoder :

Schematic and Circuit Board Detail
Motorola No. PEPS-28439
3/28/79-PHI



wo - -

PL PL
+9.6v  FILTER FILTER DECODER
INPUT OUTPUT  OUTPUT

LOW PASS FILTER
AND NOISE GATE

R803

SHOWN FROM SOLDER SIDE

AMPLIFIER
AMPLIFIER CLIPPER

0804 Q802
M9570

WHT - VIO

T0 DUAL " PL"

RED - BLU

DECODER BOARD

"VIBRASPONDER"
DRIVER
Q803
M9570

AMPLIFIER
0804
M3570

TRANSISTOR DETAIL

E 8 C

DETECTOR
Q805
M9570

GROUND

§ W

OL- CEPS - 28533-0

OUTPUT SWITCH
Q806

M 9570

NOISE SWITCH
Q8o

_|cBo7

I50mvAcC

=
-OWF ysmyac 5.8y

c803
It

—t—
| -033uF

0.22uF T

(4
4

4
9.6
95
4 VA
i;; REI3

75mVvAC
0.77v
o.rzrv |

RB(1 R8I2 27K
32k 10K

1.45VAC

1.2v
.068uF oy

oy
9.6v 3.5v

Jagv(iz?““‘j

R85 R8{6 RBIT
4.7k 100k 680

9.6V

R824
an |sev

RG22
2.2k

3

"VIBRASPONDER" o
REED [
DETAIL

)

o

£
3

TO DUAL "PL"
DECODER_BOARD

R823
33

LCRBOZ

Model TLN4294B-SP2
““Private-Line’’ Decoder

Schematic Diagram and Board Detail
Motorola No. PEPS-28440
3/28/79-PHI

DEPS-28534-0

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

ELECTRICAL PARTS LIST
IMPORTANT
USE ONLY THE FOLLOWING MOTOROLA

PART NUMBERS WHEN ORDERING
REPLACEMENT PARTS

TLN4294A and

TLN4294B '"Private-Line” Decoder

PL-863-H

Cc801
C802
C803
C804
C805
C806
C807
C808
C809
c810
C811
c812
C813
C814
Cc815
c816
c817
C818

CR801
CR802

L80!
L.802
L803

Q801 thru805

Q806

Q807

R80!
R802
R803
R804
R805
R806
R807
R808
R809
R8 10
R811
R812
R813
R814
R815
R816
R817
R818
R819
R820
R821
R&22
RAZ23
R824
R825

21D82187B38
8D82905G32
8D82905G08
21-82187B39
8D83813H06
8D82905G04
8D82905G01
8D82905G04
8D82905G04
8D82905G02
8D92095G04
23D83214C02
8D82905G31
8D82905G08
8D82905G02
8D82905G30
8D82905G 30
21-83406D51

48C83654H01
48C83654H01

24C84003A01
24 C84003A01
24C84003A01

48R869642
or 48R869570
48R869643
or 4BR869571
48RB69642
or 48R869570

65128689
65128687
6-124A63
65129225
65129225
65131527
65129709
65129667
65131527
65129709
65129667
65129225
6-124A66
65129431
65129669
6S124A97
65129984
65129753
65129669
65124A97
65131527
65129804
65124A13
65129225
65128689

CAPACITOR, fixed: uF *10%;
50 V; unless otherwise stated

270 pF

0.22

.033; 100V
470 pF; 500 V
0.1; 100 V
,068; 100V
.01

.068; 100 V
.068; 100 V

. 022

. 068; 100 V
15 £20%; 25 V
0. 15

.033; 100V

. 022

0.1

0.1

3 pF #0.25 pF 500 V
SEMICONDUCTOR DEVICE,
diode: (SEE NOTE I)
silicon

silicon

CQIL, RF: choke
6 H
6 H
6 H
TRANSISTCR: (SEE NOTE )
NPN; M9642
NPN; M9570
PNP; M9643
PNP; M9571

NPN; M9642
NPN; M9570

RESISTOR, fixed: %5%; 1/4 W;
unless otherwise stated
2, 2K £10%
6. 8K £10%
3.9K

10K £10%
10K +10%
47K

470

22K

47K

470

22K

10K +10%
5.1K

180

4. 7K

100K

680

100 £10%
4.7K

100k

47K

2,2K

33

10k, +10%
2,2K =10%

NON-REFER

ENCED ITEMS

42-84116B01

3-139506

5-84500B03
42-84284B01

CLAMP & SOCKET ASSY.
("Vibrasponder")

SCREW, tapping; 4-40 x 5/16"
2 used

EYELET, special: 2 used
RETAINER; 2 used




REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TCN1112A-SP12 Control Head (12-Freq.)

PL-3652.0

CR1101

DS1101

DS1102

J1101

J1102

J1103

J1104

R1101
R1102
R1104
R1105
R1106
R1107

51101

51102
S1103

48-83461E45

65-83554G0!
65-83554G01

6-488090
6-6291
6-5581
18-84584A02
18-84584A02
6-6373

40-84622B02

40-84301C02

40-84149C01

40-84149C03

DIODE:
dual; Zener type; nom. 25 V

LAMP, incandescent: miniature

wedge base:
12 V; 0,19 A; type No. 161

12 v; 0,19 A type No. 161

CONNECTOR, receptacle:
c/o (20) 29-84547B01 TER-
MINALS, pin: male
c/o (20} 29-84547B01 TER-
MINALS, pin: male
c/o (5) 29-84547B01 TER-
MINALS., pin: male
c/o (2) 29-84547B01 TER-
MINALS, pin: male

RESISTOR:

fixed: 56 +10%: 2 W

fixed: 560 107 ; 1/2 W
fixed: 3.3k +£10%; 1/2 W
variable: 25k +30%; 1/4 W
variable: 25k +307; /4 W
fixed: 150 £10°; 1/2 W

SWITCH;

slide: dpst: does not include
29-10134A48 [.UG, connector:
female: 4 required

momentary slide: spst

rotary; 4-position: non-shorting
adjustable limiting stop

rotary; 12 position: non-shorting

NON-REFERENCFEFD [TEM

TLN4369B

PRINTFD CIRCUIT BOARD
ASSEFNMBLY: includes
29-84547R01 TERMINAL.
contact: male; 47 rea'd.
42-84962C01 RFTAINFR,
connector: 2 req'd,

TCNI112A-SP12 Control Head (12-Freq) PL-3657-A

CODE MOTOROLA

NUMBER PART NO. DFSCRIPTION

1 3-136756 SCREW, tapping: 10-16 x 5/8"
plain hex flanged head; does not
inctud 4-7652 LOCKWASHFR:
No. 10 external

2 49-84901C01 DISC, trunnion bracket mount-
ing: "breakawav’' type

3 42-84903C01 COLLAR, trunnion bracket
mounting

4 3-115727 LOCKSCRFW, machine:; 10-32 x
1/2"" plain hex head

5 7-84809B01 BRACKFET, trunnion,
double unit

[ 75-84628B01 FRONT COVFR, housing
("bumper')

7 3-136903 SCREW, tapping: 6-20 x 5/1« "
"Phillips ' flat head

8 1-80712B88 TOP COVER ASSFMBILY,
housing: includes items coded b,
7, 9, 2%, 29, 31 (multi-freq,
models)

or 1 -80757R b5 TOP COVFR ASSFAMBILY.
housing: inctudes items coded o,
7, 9, 28, 29 and 31 isingle-Ireq
models)

Q PRISM, optical (SFE NOT I

10 3-129075 ILOCKSCRFEW, 4-40x 1/4"

" Phillips™' binder head with
lockwasher

11 TLN4369B PLATFD CIRCUIT BOARD
ASSENBLY: includ es contact
terminals

12 2-136272 NUT., machine; 3/8-32 x 1/2°
hex

13 4-8210 WASHFR. metallic: 0,39 x
0.562 " x 0, 10"

14 30-84001C02 KNOB, control (volume &
squelchy

15 3-84540B01 SCRFW, machine; shoulder type
{trunnion-mount)

16 3-84548B01 SCREW, machine: v-32 x 1/2"

Phillips ' round head: "captive"
type

17 3-136138 LOCKSCREW, machine; t-32 x
3/8" "Phillips"” hex head

18 36-84001C01 KNODP, control: (freq. selector)
(requires use of item coded 19)

19 36-84006C01 DISC, switch position indicator
(used with item coded 18)

20 45-84004C01 ACTUATOR, switch

21 15-84Q920R01 HOUSING, {(bottom section)

22 7-84005C01 BRACKFT {chassis)

23 1-80712R89 SWITCH ASSEMBLY; (slide
switch); includes wires, contact
terminals and mounting screws

24 3-135084 LOCKSCRFW, tapping: 4-40 x
5/16" "'Phillips fillister head

25 42-84067C01 RETAINFER, connector

26 9-84627B01 LAMPHOILDFR

27, 28 PRISM, optical ISEF NOTE)

29 PRISM, optical; includes RED
LENS (SEF NOTE)

30 13-84000C01 BEZFEL (Single-frequency)

0rl13-84000C02| BEZEL (Multi-frequency)

31 33-84038C01 MARKFER STRIP (VOLUME,
SQUFI.CH)

32 38-84357C01 PLUG, SNAP-IN (Single-freq.)

33 42-84962C01 RETAINER, connector

NON-CODED ITEM

54-84111D01

MOUNTING TEMPLATE

NOTE: Items coded 9, 27, 28 and 29 are not individually replace-

able. For field-replacement, order item No. 8 (TOP
COVER ASSEMBLY).

SN03 AMND
ASSOCIATEC 4 LEALS
ARE INCLUDES N
4 FREQIENCY
MCDELS ONLY

FBEPS—6941-B

Sy | O

"EXTENDER"
SWITCH
s1102
OFF 11103
MICROPHONE
CONNEC TOR

GRAPHICS
Ds1101

S1101
(SHOWN IN ON POSITION)

BLK-WHT

1101 MATES

voLJuME

XMIT
051102

= COMPONENT SIDE

SOLDER SIDE

OL- DEPS-18829-A

TO MIC

TO SPKR

= |
GRAPHICS —-— = .
DSH01 R1101 T ' d—yi—v| !
= 56 ‘4_{ < j—‘t—°| | )
DS1102 (3 XMIT OFF '\K(s:m | y
e ca
CRHO1
o - = Q—T—LT—1>|4
Jo3 :i_bzz
|
2
a e
< |‘J.—1'>H
6 < |l| o 16
gmqoa | |
T 33k ‘ oo
2 | - 1rR1405 [ » 20
"< @ ; 25k RI106 25k | o
° SQUELCH] I
= RI102 $RIIO7 L VoLuwg] | SQUELC r H > 21
560 [ 150 3 L e | \ 7
= OFF l | >
DN LA “EXTENDER" SN s
my | ) SWITCH N T
Ju-
ZG' o - . a
‘ cl " e
- it o
J1104 [
' _U» 15
e
o020
4o 18
} [ 16
15
f I > 17
Hool
Ho 12
%LH’? BLK-VIOLET[-I 9
BLK-GRAY | | . oy
WHT-RED } T' - 8
l WHT-QRG | | o 15
CONTROL g 7% 27 D
WHT-VIOLET: | |
HEAD No 51403 o <o Be :
TCMH4ZA-SPI2 o BLK-BRN @ X b "
BLK-RED | 4 |22
' BLK-QRG | I,lo
T BLK-YEL

DEPS-{8828-A

BLK-GRN

FREQ

[
BLK-BLU | | 4 o 14
v |
I
THESE 8 LEADS | | |

ARE USEDIN 12 - - -~
UENCY MODELS

TO RADIO
MATES WITH
PHOI (BLK)

TO RADIO
MATES WITH
P1102 (BLU)
MULTI- FREQ
ONLY

CONTROL HEAD
MODEL TCN1112A-SP12

FUNCTION

This control head generally performs the same function
as the control head described in the basic radio set in-
struction manual. It has been modified to bring the
XMIT light lead out separately at J1101-22 instead of
tying it to the PTT bus. This allows the repeater logic
circuits to light the indicator when the radio is keyed in
the repeat mode.

68P81042E76-O
3/28/79-PHI

CONTROL BOARD/REPEATER CONTROL MODULE



REPEATER CONTROL MODULE ~ M/CROPHONEAUDIOMUTING
SYMBO[T PART NO. SYMBOL PART NO.
MODEL QLN1917B In receive only or in repeat operation PTT switch tran- a7 15805542 NPN; type MI64Z : INTEGRATED CIRCUIT
sistors Q3 and Q4 are normally off. Transistors QS5 is Q8 48-869648 NPN; type M9648 (SEE NOTE) . 11CROPHONE
on, reverse biasing CR1. The gate of microphone audio 8‘1’0 :2'2232‘5‘; PN CZI?ZtM?::SM‘)sz Ul,2,3 51-84320A70 | type LM3900 AUDIO GATE
- . . - -eltect; e
mute transistor is there for at A- and Q1 is off. When Q11 48-869642 NPN; type M9642 REG 0e4v | > 11CROPHONE RES 8.4v
he h . Ptyp VOLTAGE REGULA TOR: lk. AUDID AMPLIFIER 1
the handset PTT button is pressed, Q3 and Q4 turn on, , VRI 48-82256C38 | Zener type: 9.1V L. VN1
turni ff OS5. Th f Ol hieh and RESISTOR, fixed: 5%; 1/4 W; : 3%0 o Tison s
urning off QS. e gate of QI goes high an : (NOTE &) LR w77 18OPF 3%
microphone audio iS ated thI'OU h Ql to [h unless otherwise stated et l+ ?.zx o 220K 20K o YooK 560 ca o e i i
. . . .g g € R1 6-124A37 330 NOTE: For optimum performance, diodes, transistors, and MIC ML J2-12 PN m !:i He N 8 . S — £ TO EXCITER
microphone audio amplifier. R2 6-124A51 1.2k integrated circuits must be ordered by Motorola part > Toor -0 w7y @
Qi 22 REG 8.4Y | —p a1 4 o.¢
R3 6-124A81 22k numbers. Ms652 R136 1= 220K (NOTE 21 M9643
In dupl . . R4,7 6-124B06 220k . ok SIK S, NOTES:
n uplex Operatlon ECG gate Qlo 1S normally on. RS 6-124A73 10k § % - g - MIC LOW I g— ‘EEK ‘—L —-““4-‘7 3 a- 1. UNLESS INDICATEDO‘NEHWISE,ALLRESISTOREVIAI:.UES
When the handset PTT button closes, Q4 turns on and R6 6-124A85 33k H i . 3 O : o ™ ® o AN s AND AL CAPACTGR VALUES AR
RS 6-124A97 100k 2 £, 2o T 2 §>3233 8 e —>3 RIS REG 8.4V N
pullS the gate Of QIO lOW through CRl? ECG gate QIO R9, 10 6-124A 43 560 N ; § E SE 2 :5: E'né g % g ; ; gi (-;J ; Egg . PTT SNITCHREG oy -1K M36 42 1 2. i:;xffi:yﬁu‘;ﬁ 981;;,_ 1S APPLIED AT PIN 14
therefore shuts off. If the transmitter is keyed by PTT Rl 6-124A73 10k e . 8 SEgziiEziop % g3 3:izosalgs 3 o8BS - |, ] S —
: z 9 2 Sz c S578 & @f=gE g © 2 e 2 g 3Rk iml g ¥ 3 22 MONIT R RECEIVER.
from the optional ‘“‘Systems 90’ ECG Modulator R12 6-124A67 5. bk i ¢ 9. B % iihe BooErr E 2 , 1 £:c3fg .8 & FE g o m s 03 ne ™ Tox e comoin e oo
1f1 g g & s W o 8 FeFr ¢ o o o s 23 ¢ E =y oK .
FUNCTION Preamplifier board, CR12 prevents the repeater control s eioaass | e RN e D EEEL L i il T e masas [ | e 4T
. . . . . - B Q4 TO J1-8.18
module PTT switch circuits from being activated. R16, 17 6-124A73 10k -I- LI Rz T2 @0) rmosae NowsEn w o
i ' 5.6K 10K —|
NOISE CANCELLING AMPLIFIER Therefore, ECG gate Q10 remains on. The ECG R18 17-83122D09) 22 #10%; 3 W v & o . s & m | oo | oo |
telemetry signal passes through Q10, and the 2;‘1’-20 Z-:gii 181236 ggl.(?k £1%; 1/8 W | & k| couTRa, 140 N [ 3 £Cs x| SoLE CONTROL | BUAL CoRTROL
. . e 3 H 3 : s - : B ! Q1o
Noise cancelling amplifiers UIA and U3D reduce the microphone audio amplifier to the exciter audio input. R22 6-124B10 330k l MODULATOR PREAFP, 4120 g————NOTE § N onsa . 5 pooss oz o s Ane REVERSED T
noise level on the auxiliary receiver and main receiver ) i;i 2-;;:33; ?g‘gk PTT FROM RADID St-10 g4 i - + e & REREMOVED N OUAL CONTROL SYSTEMS
monitor audio signals. The noise on the audio high lead In repeater operation the gate of Q10 is pulled low by R2S 6-124B10 130k et AT s2-2 g\ oo &9
and the audio shield are in phase and are both referenc- the repeater set-up line through CR14. Therefore, Q10 R26 6-10621D64 | 56.2k £1%; 1/8 W . T o o e
ed to chassis ground. The noise signals are cancelled by remains off at all times. R27 :-:gz;\f"“ 100k 1 178w e e RGN T 1
. . . . . . R2 - D L2k £1%; '
applying the audio high and audio shield to opposite- R29 6-124499 L2on | 400HZ RECEIVE NOTCH FILTER
polarity inputs of UIA and U3D. Amplification of the p— R30 6-10621D36 28,7k £1%; 1/8 W REG 8.4V 1

- . . . - e NCE MOTOROLA .

monitor audio signal from the main receiver auxiliary SYMBOL AR RO, DESCRIPTION ﬁ;; 2-12212\13389 ;gik *1%; 1/8 W ] P o P
i ili - NO1SE-CANCELL ING 102K 180K
audio board and the squelch gate board of the auxiliary PARTS LIST R33 6-124A 82 24k 15E-CanceL e -
receiver is not impaired, since the monitor audio signal R34 6-124A73 10k &35 R27 R
is referenced to the audio shield QLN1917B Repeater Control Module PL-4458-A R3S 6-124A93 68K . naK 190K s ez
: ' 16 ie .

CAPACITOR, fixed: uF £20%; e olo6a1036 | 28T £1%: 1/8 W RS - A P I S B I I B LS e

20 V; unless otherwise stated - : o IN RADIO A [ |uia 5 EELLIP u1B 4| s 1o} 20.7K T | v e raz |
1400 Hz RECEIVE NOTCH FILTER c1 23-84538G04 | 15 R39 6-124A97 100k T e T s T o, o T el ae 120 2], LTV

c2 23-83214G17 | 3.3 +20%; 15 V R40 6-10621D36 | 28,7k x1%; 1/8 W (roTE 2) nze -

The receive notch filter is a two-section active filter that c3 23-84538G01 [ 1.0; 35 V e Z'i‘z’x;?” Lok £1%; 1/8 W wo e v ” woex N "

. N - J2=17 TE
provides about 35 dB of attenuation at 1400 Hz when g‘; :g'ziggggg‘; :50' v R43 6-10621D51 |  41.2k £1%; 1/8 W o s o av [ - —le v
FLTR switch S1 on the control panel is depressed. Each P 23.82783826 | 1.0 £10%; 35 V R45 6-124B0% 180k B s BN S o 1 . 1o s AwiOTOTOR

. . . . ’ - ' - . €C B4V .
section of the filter consists of two operational cs8, 9 21-84426B40 | 2500 pF 45%; 500 V i:‘; Z }3:};‘522 ;3‘“( . RS s al B REG 84v >
amplifiers, with appropriate feedback, and a combining c1o 23-84538G01 | 1.0; 35V "1z -9k w2 swr o
. e o . . C1t,12 21-850994 3000 pF; 500 V NoTE 28,76 FeaK 13.6v A+ 2 —»—Q i 5 J1-7  NOT USED
operational amplifier that amplifies the filter section o R49 6-124A73 10k X COMPONENT I5 MOUNTED ON o
N . . N C13, C41 21-82372C05 0.2 +80-20%; 25 V R50 6-125C23 82 £10%: 1/2 W SOLDER SIDE OF THE BOARD [ 24
output. The receive notch filter is disabled by Q11 Cl4,15 23-84538G01 | 1.0; 35V Ra1 e 1zaca L5o HO",,/' L w MUTED HONITOR o NN W -3 oS st j} T
. e - CH D R73 oK FLTR e
through R34, R78 and is bypassed by Q6 when auxiliary g:‘; zggz;g;géé i?{ R52 6-124B08 270k oot 3y 8 et I 5/ w0047 . —
receiver monitor audio filtering is not needed. i o R53 6-124B06 220k Nor Usco 214 e sl Al 3 = FRon 50 | sepeareR ser-e
Ccl8 21-82372C05 0.2 +80-20%; 25 V (5 FILTER ° CRLS
’ R54 6-124A83 27k 1o 287K 3K O] erio o J1-10 [ TO RADIO
c19 23-82783B07 | 33: 25V 3 ,. BYPASS DRIVER [Ei* >
FILTER BYPASS cz0 21-861462 15 pF +10%; N150 g:z 2';::’:22 fim‘ 083 : s
cal, 22 23-84538G01 | 1.0;25V R57 6-126C13 33 410%; 1 W aev A Re2 ) o— L " e |10 e oneorr
. . . ' . ca3 23-82783B26 | 1.0 £10%; 35 V RSS : 6o 124A41 o o 2 %3 xﬂ: - > IN RADIO
Filter bypass Q6 is an audio gate that routes auxiliary c24 8-82905G26 L0047 £10%; 100 V RE9, 60 6124489 :_“( NP L L sa-u
receiver monitor audio around the receive notch filter as 27 21863147 150 oF £5%: 500 V R61 6-124A45 680 - wi_ 10 ; e T dsers
: . 4 - ; ——0 - = phy o> J2-10
long as FLTR switch S1 remains undepressed. Filter C28 thru 32 | 21861462 1 p; £10% N150 R62 6-126C23 82 £10% et oo [ oo oo N
bypass driver Q7 is kept on by regulated +9.4 volts C33,34 21-82610C09 | 120 pF +10% Res el b eron o in o | s2-22 @ l S - ' - e
: i i - ; ) y AUDIO i L— 28 N
through R54; regulate(z+9f.4 voltshls applied thr(ﬁ;gh 23035,36.38.39. 21-863147 150 pF 5%; 500 V R65 6-125C¢31 180 £10%; 1/2 W REG 8.4y | —> BUFFER cre ) IS
- . 66 - R5% R6 1 b DS2
Q7 to Q6 gate. Audio from the noise-cancelling c37 23-82783B26 | 1.0 £10%; 35 V nor ?812;255007 T s o . A8
amplifier output then passes through Q6 to U2B. c101 23-84538G08 | 2.2 £20%; 20 V R6S 6124789 ppt o1 o e o e > 13,6V A D Mt s
DIODE: (SEE NOTE) R69, 70 6-124B06 220k wiee 12710 > b oo @ gg 7 + 3 5 o 71719 NoT UseD
When FLTR switch S1 is depressed a low through CR7 CR1 48-83654H01 | silicon R71 6-124A73 10k e ypwa meo L M3k 43 )
. A N CR2,3,4,5 48-82420C0!) silicon R72.73 6-10621D36 28. Tk £1%: 1/8 W ATOR 150PF N > & J2-138 glér:ég IE :LAJ;;OAUDID
turns off Q7 and A- is applied to the gate of Q6. Filter CR 48-82466H13 | silicon : . o; VOLTAGE REGUL 3
e . . 6 ¢ ) R74 6-124A85 33k N e bl . ] RS s cre e o st
bypass Q6 turns off, and auxiliary receiver monitor CR7 48-83654HOL | silicen R75 6-124B08 270Kk ' S T (g_;)oa s » rsrrrrras b
audio from the noise-cancelling amplifier output must CRB thru 12 | 48-82166H13 | silicon R76 6-124A93 68k . 5o 19648 10
. . CR13, 14 48-83654H01 | silicon R77 6-124B06 220k s 1.
pass through the 1400 Hz receive notch filter. CR15, 16 48-82466H13 | silicon R78 6. 124A75 Ton (e Juz Lo ey leen
CR17 48-83654HO01 | silicon R79. 80 6124873 Lon SR = 1~ 3 &
68P81042E77-0 LAMP, assembly: R81 6-1 ‘ o
N DSl, 2,3 65-84047E01 | 80 mA; 14 V encapsulated -124A49 1k
3/28/79- PHI R82 6-124A73 10k
TRANSISTOR: (SEE NOTE) xl:gi oA o i
Q1 48-869652 field-effect; type M9652 R136 o 12449 o k S e
02,3 48-869643 PNP; type M9643 - awITCH et —
Q4,5 48-869642 NPN; type M9642 — SOLDER SDE . BO-EEPS-21244-0
Qb 48-869652 field-effect; type M9652 g; 3 :g'gizgzg?é i PD:E ‘}}je SHOWN FROM SOLDER SIDE COMPONENT SIDE  BD-EEPS-21245.0
, - pole slide




AUDIO/TELEMETRY MULTIPLEX MODULE

1. DESCRIPTION
1.1 INTRODUCTION

This module mounts in a ““Micor’’ ““‘Systems®90”’
enclosure replacing the repeater control module and is
an integral part of the EMS duplex/repeater mobile
radio system. It provides for simultaneous voice audio
and medical telemetry transmission (multiplex) by per-
forming the following functions:

* Repeater enabling — closing the RPT switch sets up
the radio set to repeat when the proper rf signal and
PL tone are received.

¢ Emergency repeater enabling — closing both the RTP
and ROAM switches enables the radio set to repeat
any received signal, whether or not it has the proper
PL tone.

* Audio Filtering — closing the MUX switch inserts a
1400 Hz, 13 dB transmit notch filter in the mobile mic
audio path to eliminate voice audio that falls in the
telemetry signal’s frequency spectrum. The closing of
the MUX switch also inserts a 1400 Hz, 35 dB receive
notch filter into the receiver audio signal path to at-
tenuate received telemetry signals. This effectively
removes telemetry from the audio signal monitored at
the local vehicle receiver(s). The repeated telemetry
transmission is unaffected.

® Monitor audio combining (Q1505A systems only) —
combines the monitor audio from the auxiliary
receiver with the monitor audio from the main
receiver.

1.2 MICROPHONE AUDIO MUTING

1.2.1 1In receive only or in repeat operation PTT
switch transistors Q3 and Q4 are normally off.

MOTOROLA INC.

Communications Division

3/22/77-PHI

MODEL QLN1918B

Transistor QS5 is on, reverse biasing CR1. The gate of
microphone audio mute transistor Q1 is therefore at A-
and Q1 is off. When the handset PTT button is pressed,
Q3 and Q4 turn on, turning off QS. The gate of Q1 goes
high and microphone audio is gated through Q1 to the
microphone audio amplifier,

1.2.2 ECG gate Q10 is normally on. If MUX is not

selected, when the handset PTT button closes,
Q4 turns on and pulls the gate of Q10 low through R304
and CRI13. ECG gate Q10 therefore shuts off and
prevents passage of ECG telemetry signals. If MUX is
selected, Q7 turns off which in turn brings the cathode
of CR17 high and prevents handset PTT from muting
the ECG signal in the multiplex mode. In either of the
above operating conditions, if the transmitter is keyed
by some means other than handset PTT (i.e., ECG or
REPEAT PTT) CRI12 prevents the audio/telemetry
multiplex module PTT switch circuits from being ac-
tivated. The ECG telemetry signal passes thru Q10, the
ECG lowpass filter, and transmit audio combining
amplifier U3A and is routed via the cable kit to the ex-
citer audio input. The ECG lowpass filter removes an-
noying second and third harmonic components of the
ECG signal.

1.2.3 In repeater operation the gate of Q10 is pulled
low by the repeater set-up line through CR14.
Therefore, Q10 remains off at all times.

1.3 1400 Hz TRANSMIT NOTCH FILTER

The purpose of the transmit notch filter is to
remove voice audio frequency components that would
interfere with the telemetry signal while in the multiplex
mode. The notch filter is a two-section active filter that
provides about 13 dB of attenuation at 1400 Hz
(£ 250 Hz) when MUX switch S1 on the control panel is
depressed.

senrvice publications
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When S1 is depressed, the following results — Q7
turns off and Q11 turns on which applies a low to the
gate of filter bypass gate Q101 (via CR102). This low
turns Q101 off and therefore only mic audio that passes
through the 1400 Hz transmit notch filter is transmitted.

Each section of the notch filter consists of three
operational amplifiers with appropriate feedback.
Either notched audio or bypassed audio is then applied
to U3A. The MUX switch also activates the receive
notch (described later).

NOTE
With the MUX switch activated, the
mobile operator can talk to the base unit
and, simultaneously, medical telemetry,
signals can be transmitted. If the system is
“Duplex Multiplex’’ the doctor at the
hospital can talk back to the paramedic
via the mobile repeater without interfer-
ing with the repeated ECG signal which
the doctor is monitoring.

In some unique situations such as very poor
quieting, operation in the MUX mode may result in
weakly received audio at the base unit. In such cases,
releasing the MUX switch will increase ECG signal
deviation to approximately 4 kHz and will allow
microphone PTT to interrupt ECG transmission and
provide normal 5 kHz deviation for voice messages.

1.4 NOISE CANCELLING AMPLIFIER

Noise cancelling amplifiers U1 A and U2D reduce
the noise level on the auxiliary receiver (if a Q1505A is
used) and main receiver monitor audio signals. The
noise on the audio high lead and the audio shield are in
phase and are both referenced to chassis ground. The
noise signals are cancelled by applying the audio high
and audio shield to opposite-polarity inputs of Ul A and
U3D. Amplification of the monitor audio signal from
the main receiver auxiliary audio board and the squelch
gate board of the auxiliary receiver is not impaired,
since the monitor audio signal is referenced to the audio
shield.

1.5 1400 Hz RECEIVE NOTCH FILTER

The receive notch filter is a two-section active filter
that provides about 35 dB of attenuation at 1400 Hz
when MUX switch S1 on the control panel is depressed.
Each section of the filter consists of two operational
amplifiers, with appropriate feedback and a combining
operational amplifier that amplifies the filter section
output. The receive notch filter operates continuously,
but is bypassed by Q6 when receiver monitor audio
filtering is not needed. When S1 is depressed, the
following results — Q7 turns off and Q11 turns on
which applies a low to the gate of filter bypass gate Q6
(via R49). This low at gate Q6 turns it off and therefore
the receiver monitor audio from the noise-cancelling

2

amplifier output must pass through the 1400 Hz receive
notch filter.

2. INSTALLATION
2.1 INTRODUCTION

Installation consists of simply connecting plugs to
the two jacks at the module’s housing and then making
two level set adjustments.

2.2 ECGLEVEL ADJUST

This adjustment is required only when the
Motorola Model QLN1919B ECG Mobile Modulator
Preamplifier Module is used with the audio/telemetry
multiplex module.

Step 1. Connect an rf wattmeter to the radio set anten-
na terminal. Terminate the wattmeter in a 50-ohm dum-
my load.

Step 2. Connect a deviation meter to the radio set.
Step 3. Turn on the radio set and also turn on the
ECG module, This will automatically key the transmit-
ter.

Step 4. Press the MUX pushbutton in. Do not depress
the RPT or handset PTT switch.

Step 5. Adjust R67 on the audio/telemetry module to
obtain + 2 kHz transmitter modulation deviation,

2.3 MOBILE MICROPHONE ADJUST

Step 1. Connect an rf wattmeter to the radio set anten-
na terminal. Terminate the wattmeter in a 50-ohm load.

Step 2. Connect a deviation meter to the radio set.
Step 3. Turn on the radio set.

Step 4. Inject a 600 mV, 2 kHz tone at J2-12 on the
audio/telemetry module.

Step 5. Press the MUX pushbutton in, and activate
handset PTT.

Step 6. Adjust R110 on the audio/telemetry module
to obtain +2 kHz transmitter modulation deviation.

3. OPERATION
3.1 INTRODUCTION

These operating instructions describe operation of
the audio/telemetry module in a ‘‘Micor”’
“Systems®90’’ duplex/repeater radio set. The
audio/telemetry module includes the MUX, RPT, and
ROAM switches.



3.2 RECEPTION

Step 1. Set the control head ON-OFF switch to the
ON position. The receiver operates continuously while
the radio is turned on.

Step 2. Select the desired radio channel.

Step 3. Remove the handset from its hang-up box.

The receiver now operates with carrier squelch. All
signals on the selected channel can be heard.

Step4. Turn the SQUELCH control fully
counterclockwise. Adjust the control head VOLUME
control for a comfortable listening level.

Step 5. Turn the control head SQUELCH control
clockwise until the speaker noise just stops.

Step 6. Replace the handset on its hang-up box. The
receiver now operates with ‘“‘Private-Line”’ tone coded
squelch. Only signals from your radio system can un-
squelch the receiver.

3.3 TRANSMISSION - DUPLEX OPERATION

Step 1. Select the desired radio channel.
Step 2. Remove the handset from its hang-up box.
Monitor the channel for activity.

Step 3. If the radio channel is not in use, hold down
the PTT button on the handset handle and speak slowly
and distinctly into the handset microphone.

NOTE
In duplex operation it is not necessary to
release the PTT button to receive a reply.
The receiver operates at all times.

3.4 REPEATER OPERATION

Step 1. Set the control head controls as described in
the procedure entitled ‘“TO RECEIVE”’.

Step 2. Depress the RPT button on the control head.
The RPT indicator brilliance increases and the radio set
is now enabled to re-transmit any received radio signal
that contains the proper ‘‘Private-Line’’ tone fre-
quency. All radio signals on the selected channel are
monitored in the radio set speaker, but only those
signals with the proper ‘‘Private-Line’’ tones are able to
activate the repeater transmitter. The control head

transmit indicator iight runs on whenever the transmit-
ter is ‘‘on the air’’.

NOTE
The radio set handset can be used to
transmit message while the radio set is in
the repeater mode. If the repeater is ac-
tivated during your voice transmission,
the two messages are transmitted
simultaneously.

Step 3. To return to normal duplex (non-repeat)
operation, press the control head RPT button and allow
it to return to the *‘out’’ position. The RPT indicator is
then dimly illuminated.

3.5 ROAM EMERGENCY REPEAT OPERATION

Step 1. Set the control head operating controls as
described under ‘“TO RECEIVE”’.

Step 2. Depress the RPT and ROAM control head
pushbuttons. The RPT and ROAM indicators are then
brightly lit. The radio set operates as described under
REPEATER OPERATION, except that all received
radio signals are repeated, whether or not they contain a
PL tone.

3.6 ECGTELEMETRY FILTERING

If the repeater is used to repeat ECG telemetry
tones from a portable radio, these tones, like all other
repeated messages, are monitored at the radio set
speaker. To reduce the level of the monitored ECG
telemetry tones, depress the control head MUX
pushbutton. The MUX indicator is then brightly lit. The
repeated ECG telemetry transmission is not impaired in
any way and voice messages can still be monitored.

3.7 MULTIPLEX OPERATION

Step 1. Set the control head controls as described in
the procedure entitled ‘‘TO RECEIVE’’.

Step 2. Connect the Motorola Model QLN1919B
ECG Mobile Modulator Preamplifier Module to the
control head and turn it on. This automatically keys the
transmitter.

Step 3. Depress the MUX pushbutton in. The MUX
indicator brilliance will increase. When the microphone
PTT is activated, the 1400 Hz portion of voice audio
will be removed which prevents voice audio from in-
terfering with telemetry transmissions.

AUDIO/TELEMETRY (MULTIPLEX) MODULE
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MATES WITH ORG CONNECTOR MATES WITH VIO CONNECTOR

i
1 |

QLNI1918B Audio/Telemetry Multiplex Module
Circuit Board Detail
Motorola No. PEPS-23770-O

SHOWN FROM SOLDER SIDE
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RENCE MOTOROLA DESCRIPTION
ON RE:VEMBOL PART NO
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- . . 5,1 - -
1400HZ TRANSMIT NOTCH FILTER — CAPACITOR, fixed tzg%, i:,' 6-124A73 Hzn-( sw g:ig 6-124A97 10015<k % 1/8 W
T - unless otherwise state R18 17-83122Dz9 ;!8. i a1%; 1/8 W R131 6-10621D71 f?bk ;
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REPEAT AUDIO PROCESSING (RAP) MODULE

1. INTRODUCTION

The RAP module processes main receiver repeat
audio. First, it allows audio to pass, only when the main
receiver is unsquelched and repeat mode is selected. Se-
cond, it amplifies and allows adjustment of main
receiver repeat audio to the same level as auxiliary
receiver repeat audio. Finally, it removes any PL tone
that might accompany main receiver repeat audio so
that the PL tone is not retransmiited (repeated).

The QLN2042A RAP Module is made up of a
QLN7208A RAP Board, a QLN7209A Escutcheon and
Hardware Kit and a QKN8352A Cable Kit.

2. CIRCUIT DESCRIPTION

2.1 Refer to the schematic diagram at the end of this

section for the following discussion. Emitter
follower audio from the main receiver is applied to the
module at J1-16 and routed to noise-cancelling
amplifier Ul A. This amplifier balances out noise picked

MOTOROLA INC.

Communications Division

7/14/78-PHI

MODEL QLN2042A

up on the cable run between the radio set and the RAP
module and provides 6 dB signal gain.

2.2 The audio routed through the module is controlled

by audio gate Q2. The gate passes audio (is enabl-
ed) when the receiver squelch logic circuitry in the main
receiver provides a high (229.5 volts) at the base of gate
driver Q3 (repeat audio enable).

2.3 Repeat level adjust control R14 balances the level

of the main receiver repeat audio to match that of
the auxiliary receiver repeat audio. The PL filter net-
work, (which consists of C9, C10, C11, C20, L1, and
[.2) removes the PL signal from the received audio
signal.

2.4 The final stage on the RAP module U1B performs

two functions: de-emphasis and amplification.
De-emphasis reduces the high frequency components of
the audio signal (for correct repeat audio frequency
response) and amplification (30 dB) ensures sufficient
drive to modulate the repeater transmitter.

service puLlications
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REFERENCE
SYMBOL

MOTOROLA
PART NGO,

DESCRIPTION

PARTS LIST

QI.N2042A Repeat Audic Processing Module

PL-4573-C

CAPACITORS, fixed, uf: 10%
unless otherwise stated

Ccl,C2 23-82783B31 47; 20%; 20 V

Cc3 8-83813H01 .0068; 100 V

C4 thru 8 23-84538G01 1. 0; 220%; 35 V

C9 8-82905G08 .033; 50V

Cc1l0 8-82905G02 .022;: 50V

Cll 8-82905G30 0.1; 50V

Cc1l2 23-84538G01 1, 0; £20%; 35 V

Cl3 21-84494B11 200 pF; *5%; 500 V

Cl4 23-84538G04 15; £20%; 20 V

[Of B3 8§-83813H01 .0068; 100 V

Cc16,17, 18 21-82610C01 40 pF; +5%; 200 V

C1lg 21-824288B28 .002; 200V

C20 8-82905G30 0.1; 50V

cz21,22,23 21-863147 150 pF; 500 V
DIODE: (SEE NOTE)

CR1 48_-82256C38 zener:; 9.1 V
COILS, audio

i.l,2 24-84003A02 choke, 6 H
TRANSISTORS; (SEE NOTE)

21 48-869648 NPN; type M9648

Q2 48-869652 FET; type M9652

Q3 48-869642 NPN; type M9642
R ESISTORS, fixed: #5%;: 1/4 W
unless otherwise stated

R1 6-126C13 33; +109%

R2 6-124A41 470

R3 6-124A67 5. 6k

R4,5 6-10621D23 21k; =1%; 1/8 W

Ré6 6-124A57 2.2k

R7,8 6-124A89 47k

R9 6-124A88 43k

R10,11 $-10621D23 21k: £1%; 1/8 W

R12 6-124A88 43k

R13 6-124B 18 680k

R14 18-83083G 10 var. 10k

R15 6-124A73 10k

R 16 6-124A61 3. 3k

rR17, 18 6-124A79 181k

R19 6-124A99 120k

R20,21 6-124A73 10k
INTEGRATED CIRCUIT: (SEE
NOTE)

Ul 51-84320A27 type M2027

NOTE:

For optimum performance, diodes, transistors, and integrated
circuits must be ordered by Motorola part numbers,
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ECG MOBILE

PREAMPLIFIER-MODULATOR MODULE

MODEL QLN1919C

1. APPLICATION

1.1 The ECG Preamplifier-Modulator Module is an

optional part of the Motorola Emergency Medical
Service Radio System. This system is a special adapta-
tion of standard two-way radio and medical monitoring
equipment for pre-hospital care of heart patients.
Basically, it continuously transmits the in-transit pa-
tient’s electrocardiogram (ECG) rhythm strip ahead to
the hospital coronary monitoring equipment. A car-
diologist may then radio appropriate directions back to
ambulance technicians and make advance preparations
for reception of the patient at the hospital.

1.2 The Model QLNI1919C ECG Preamplifier-

Modulator adapts a mobile radio for ECG
telemetry applications. The ECG unit is supplied with
power from the vehicle battery and produces an ECG
modulated audio frequency signal which is connected to
the microphone input of the radio.

1.3 The QLNI1919C includes a ECG Adapter Box

which provides an interface to the patient monitor
cable. The box mounts near the control group and has a
three-wire shielded cable which connects to J102 on the
ECG Preamplifier Module. J1 on the adapter box ac-
cepts the standard 6-pin patient monitor cable. J2 on the
adapter box is a TT jack and accepts the older style pa-
tient monitor cable. This jack can also be used as a low
level output for connection of a patient monitoring
oscilloscope.

1.4 Model QLN7478AA ECG Adapter Box is supplied

with earlier model QLN1919C ECG Modules. This
adapter is wired for an ECG LEAD 1. Model
QLN7478B ECG Adapter Box supplied with later model
QLNI1919C ECG Modules is wired for ECG LEAD II.
This makes the modulator compatible with the newer
cardioscopes wired for ECG LEAD II and allows the
cardiologist to take advantage of the increased

MOTOROLA INC.

Communications Division

3/28/79-PHI

diagnostic capability of LEAD II monitoring. The
QLN7478B is easily identified by the LEAD II legend
screened on the front of the box between the two con-
nectors.

CAUTION
Failure to properly connect the ECG
Adapter (i.e. LEAD I to LEAD I or
LEAD II to LEAD II} will result in ECG
artifact. Also, precaution should be taken
to prevent the patient from making con-
tact with the ECG ground.

2. DESCRIPTION
2.1 GENERAL

2.1.1 The QLN1919C Preamplifier-Modulator

Module consists of a Model QLN5680B
Escuthcheon & Hardware Kit, a Model QLN7113B
Modulator-Preamplifier Circuit Board, a Model
QKN8128A Cable Kit, and a QLN7478AA ECG
Adapter Box. The module mounts in a standard
“Systems 90’ accessory housing in the upper card posi-
tion only.

2.1.2 The QLN1919C Module has an ECG input jack,

a CAlLibrate switch button, an LD CHK (lead
check) switch button, and an ON switch button. ON
and LD CHK buttons have panel lights which indicates
the ‘““on’’ condition. If the ON button is not depressed,
the ECG unit is off. The associated radio may then be
used for normal two-way communications. With the
ON button depressed the ECG circuit is on, and when
properly connected, the mobile radio transmitter is
keyed for continuous operation. The CALibration con-
trol is a push-on/push-off switch. With the ON button
depressed and the CAL button on, a calibration signal is
present at the output for use in initial adjustment of the

senRvice puLlications
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hospital monitoring equipment. The momentary LD
CHK button can then be pressed and held allowing ¢com-
parison at the hospital of patient contact impedance to
the signal previously sent using the standard CALibra-
tion resistor.

2.2 ECGMODULATOR-PREAMPLIFIER
CIRCUIT BOARD

2.2.1 The ECG modulator-preamplifier circuit board

includes a modulator circuit, and ON function
switch, and a calibrated on/off switch. In the ON posi-
tion, patient-attached electrodes may be connected
through the ECG input jack to the modulator. The
modulator converts the ECG signal to an audio signal
which is transmitted directly to the hospital. In the OFF
position, the modulator is off and the radio operates in-
dependently or as a repeater station to receive and
retransmit the ECG signal from a portable ECG
transmitter. Each switch position is.indicated on the
control head panel by a lighted switch button.

2.2.2 The ECG modulator-preamplifier circuit board

includes a calibration circuit and a push-
on/push- off switch, With the CAL switch on and LD
CHK not depressed, the circuit generates a 1-millivolt
squarewave signal which may be used at the hospital for
adjustment of equipment. With the switch on, and ECG
input signal connected at the ECG input jack, and LD
CHK pressed, the squarewave signal is superimposed on
the ECG audio signal and the squarewave amplitude is
an indication of the impedance of patient-connected
electrodes.

3. INSTALLATION

The ECG Modulator-Preamplifier Module comes
either as a factory equipment option, completely
prewired, or as a field installed add on to an existing
“Micor’’ radio set. The ECG Modulator-Preamplifier
Module circuit card is installed in the accessory housing,
either alone or in combination with other radio ac-
cessories. The installation instructions provided here are
for the ECG Modulator preamplifier used as the only
accessory. For instructions pertaining to multiple in-
stallations, refer to the installation instructions supplied
with the housing assembly.

3.1 FIELD INSTALLED OPTION
To add the ECG Module in a negative ground
system, refer to the schematic diagram and proceed as

follows:

Step 1. Slide the circuit card completely in the housing
assembly in either position.

Step 2. Install the rear housing cover and secure with
two captive screws,

2

Step 3. Disconnect the black connector (P1101) from
the control head.

Step 4. Use the contact removal tool to remove two
wires, with pins attached, from P1101 as follows:

a. Yellow wire from position 1.
b. Black-violet wire from position 9.

NOTE
Steps 5 and 6 are not applicabl¢ when the
wires extend as least five inches beyond
the sleeving on the multiconductor cable.

Step 5. Remove the ““S”’ clamp from the end of the
multiconductor cable and move the strain relief back
about five inches.

W "‘gﬁ < -‘ “j
Step 6. Cut appro;umately flVC inches of sleevmg off
the cable. Avoid Ct‘ﬁtmg the 1nstﬂatron of any wires.

. 2

Step 7. Insert the pins and wires that were removed
from P1101 into the green connector P3 as follows:

a. Yellow wire into position 1.
b. Black-violet wire into position 10.

Step 8. Insert the pins and wires connected from P3
into P1101 as follows:

a. Yellow wire into position 1.
b. Black-violet wire into position 9.

Step 9. Reconnect P1101 to the control head and con-
nect P3 to the 22-pin receptacle (P3) on the rear of the
circuit card.

Step 10. Disconnect the orange connector (P1) from ,
the Repeater Control Module.

Step 11. Insert the pins and wires connected from P3
into P1 as follows:

a. Black-orange wire into position 20.
b. Brown wire into position 9.

Step 12. Reconnect P1 to the repeater control module
22-pin receptacle (J1) on the rear of the circuit card.

Step 13. Remove the escutcheon backing and attach
escutcheon to the housing assembly front panel.

3.2 FACTORY WIRED OPTION

When the ECG Modulator-Preamplifier Module
option is purchased as part of a radio system the wiring
changes will have been completed. The individual
system components are shipped with all interconnecting
cables attached, to permit a thorough system check out
before unpacking. To install the radio system proceed as
follows:



Step 1. Install the radio and cabling as directed in the
radio installation instructions.

Step 2. Install the trunnion bracket and housing
assembly as instructed.

Step 3. Connect the black and blue connector to the
control head.

Step 4. Connect the green connector (P3) to the ECG
Modulator-Preamplifier jack (J3).

Step 5. Connect the orange and violet connectors (P1)
and (P2) to the Repeater Control Module jacks (J1) and
J2).

Step 6. Insert the handset plug (P1103) into the con-
trol head microphone jack (J1103).

Step 7. Connect the speaker plug (P1104) into the con-
trol head speaker jack (J1104).

3.3 ECG ADAPTER BOX

The ECG adapter box should be mounted at a con-
venient location near the ECG control group.

Step 1. Select the desired location and make sure the
cable from the adapter is long enough to reach 1102 on
the pre-amplifier module.

Step 2. Using the adapter box as a template mark the
location of the required screw holes.

Step 3. Drill the holes and mount the adapter box us-
ing the two screws provided.

Step 4. Connect the cable from the adapter box to
J102 at the rear of the preamplifier module.

3.4 INTERNAL SWITCH CONTACTS

If a particular installation requires the use of inter-
nal switch contacts in the ECG Modulator Preamplifier
Module, contact a Motorola Field Technical Represen-
tative or other technically qualified personnel.

4. OPERATION

Step 1. Place the associated radio in operation and
check for the desired operating frequency.

Step 2. When a clear channel has been determined,
depress the ON and CAL switches (indicators will be
brightly illuminated) and allow sufficient time for initial
adjustment of the receiver and monitoring equipment at
the hospital.

NOTE
Transmitter is ‘‘on the air’’ when the ON
button is depressed.

Step 3. Attach the patient electrodes and insert the
plug in the ECG input jack. Press and hold the momen-
tary LD CHK button.

NOTE

When the cable is connected at the ECG
input jack and the LD CHK button press-
ed, the signal level at the receiver end will
indicate the electrode contact impedance
(greater signal indicates poorer contact).
If the signal after connection does not in-
crease to more than two times the level
before connection at the ECG jack, the
electrode and cable connection will be
judged adequate.

Step 4. When the reception and electrode contact have
been verified, depress the CAL switch a second time (in-
dicator dimly illuminated) to remove the calibration
signal.

Step 5. With the ECG cable connected and the ECG
indicator illuminated (ECG switch depressed) the ECG
signal is connected into the transmitter and the transmit-
ter is keved for normal continuous operation until
disabled by depressing the ON button a second time (in-
dicator dimly illuminated).

5. PREAMPLIFIER MODULATOR CIRCUIT
DESCRIPTION
(Refer to schematic diagram)

Circuit connections betwen the ECG input jack J102
and the first differential amplifier Q1 constitute a
limiter circuit to by pass any large voltage surge and
provide rf filtering. This protection circuit is required
because the patient-connected electrodes may pick up
shock voltages from defibrillator equipment used for
patient treatment. Voltage surges of this magnitude
could damage the differential amplifiers.

The dual FET transistor Q1 is connected as a dif-
ferential amplifier. CR4 is a constant-current diode and
is used to allow enough current to low for a stable
dynamic bias while maintaining a very low ac im-
pedance. Q1 is ac coupled to Q2. Q2 operates in essen-
tially the same way as Ql with transistor Q3 and its
associated circuitry acting as the constant current
source. Each stage provides a gain of 10 for a total gain
of 100.

Q4 and Q7 form a free-running multivibrator cir-
cuit tuned to 1.4 kHz. Q5 and Q6 serve, as the constant
current sources which supply the charging current for
the frequency determinging capacitors C19 and C17.
Voltage variations at the bases of Q5 and Q6 modulate
these current sources for an effective frequency modula-
tion of the oscillator. The FET transistor Q8 is a source
follower for output isolation. Q11 is used for matching
into the lower impedance of the mobile transmitter.

ECG MOBILE PREAMPLIFIER-MODULATOR MODULE



Q9 and Q10 form a free-running multivibrator with
a frequency of approximately 1 Hz. The relay KI is
switched on and off at this rate. When the relay is clos-
ed, a signal of 46 millivolts is developed across the 100-
ohm resistor R7. When the CAL switch is depressed,
one millivolt of this signal appears across the input
voltage divider consisting of the two 10,000-ohm
resistors (R2 and R4) and the 23,200-ohm resistor (R3).
The resulting signal is the 1.4 kHz audio sub-carrier
modulated by a I-millivolt squarewave with a 1 Hz rate.
This is the basic calibration signal which may be used
for initial adjustment of the ECG monitoring equip-
ment at the hospital.

When an ECG jack is connected at J102 and the LD
CHK buttonis pressed, the skin contact and interelec-
trode resistance replaces resistor R3. If this resistance is
close to 23,200-ohms, the signal amplitude will be ap-
proximately 1 millivolt. If the signal amplitude remains
within a range of 0.5 to 2 times the 1 millivolt standard,
it may be assumed that the electrode connections are
satisfactory.

6. ECGPREAMPLIFIER-MODULATOR
TROUBLESHOOTING PROCEDURE

6.1 TRANSMITTED SIGNAL NOT RECEIVED

Problem in Transmitter or at receiver location.
Troubleshoot transmitter.

6.2 RECEIVER TONE IS POOR OR ABSENT

6.2.1 Problem is in preamplifier-modulator. Make the
following checks:

Check Test Point Correct Indication
(1) Sub-Carrier Feedthrough C21 1.4 kHz + 100 Hz distorted
Freq. squarewave @ 1-2 Vrms
(2) Supply Feedthrough C1  12-14 Vdc
Voltage
(3) Regulated Feedthrough C12 8.65-9 Vdc

Voltage

6.2.2 If voltages are proper and signal is present at
correct frequency but low level, check Q8, Ql11,
and associated circuitry.

6.2.3 If subcarrier frequency is not within tolerance or
no signal is present, problem is in voltage-controlled
oscillator.

Correct Indication

6.0 =0.2 V dc, and within 0.1
volts between pins

Check Test Point
DC Voltage Q2,pins6 &2

6.2.4 If voltages are correct, problem is in Q4, 5, 6, 7,

or associated circuitry. If voltages are incorrect,
problem is in Q2, 3, or associated circuitry. Add the
voltage readings at the two pins. If the sum is within the
range of 11.5t0 12.5 V and, two readings differ by more
than 0.1 volt, problem is in Q2. If dc voltage at Q2, pins
3 & 7 is not zero, Q2 is bad.

6.3 TONE IS RECEIVED BUT ECG SIGNAL IS
POOR

6.3.1 Problemisin QI and assoicated circuitry.

Check Test Point Correct Indication
(1) Voltage Ql,pins3&7 0Vdc
Voltage Ql,pins2&6 6.0 +0.5 V dc and within 0.1
volts between pins
(3) Voltage Across CR4 3-4Vdc
(in circuit)

(4) Current  {If Through CR4 (With4 volts across diode)
Step 3 does not (Lift one lead)
check)

(5) Introduce QIl,pins2&6
0.2 Vrms from

an audio

Oscillator at

about 50 Hz at

either side of 11

with the other

side grounded

(6 CR2,3,5,6 Ql,pins2&6
(Introduce) 0.2

Vrms signal to

either J1 input

with other input

0.4-0.6 Vrms (Readings at
two points must agree within
0.05 Vrms)

Sine wave for 0.2 Vrms input.
Waveform should limit
symetrically as input voltage
is increased to 0.5 volts.
Repeat with inputs reversed.

grounded

(7) Introduce a QIl,pins2&6 Less than 0.02 volt at either
0.2 Vrms signat pin.

at both sides of

J1.

NOTE
Any readings at Q2 are invalid without
reducing the level, since Q2 will limit with
this Iarge signal. Normal inputs is in the
order of 1 millivolt.

6.4 RECEIVE ECG SIGNAL OK BUT
CALIBRATION SIGM .. ABSENT OR POOR

Problem is in calibration oscillator Q9, 10. Check
relay contacts. The relay switches with an audible click
when circuit is operating.
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REFERENCE
SYMBOL

MOTOROLA
PART NO

DESCRIPTION

PARTS LIST

QLN1919C ECG Mobile Preamplificr-Modulator Module

Cl
Cl

Cc2
C3
C4, C5

C6-C8
c9, Cl10
Cll, C12

Cl3, Cl+4
C15
Cle
Ct7
C18
C19
C21

Cc22
Cc23
Cc24
C25
C26, C27
Cc28
C29
C30
C32

CR1
CR2, CR3
CR4
CR5-CR13

DS101,102,103

J101

J102

K1

21KB21474
21RKR21474

23D82397D19
21KB8ul430
21K821474

2Z1IKB61436
8D84326A24
21K821474

21K861436

21 DE&400BHOL
21D82877B31
21D82213 E08
21D82877B31
21D82213 EO08
21KB821474

21K861436
23D82397D17
l21K861436
23D82397D17
21KB61436
21C82372C03
23D82077C18
8D82905G03
8D82905G 42

48D82256C38
48C82363 EO5
48D82685J01
48C82363E05

65C84047E01

28C84269C01.

80D84229H0!

24D82723HO1
25C83124C01
24D82723H01

148R869708
4BR869570
48R869571
48R869570
48R869651
MBR869570.
MBRB69642

6S124A43
6S124A73
6D83175C32
bS124A73
KS185B22
D82672B77
K D83175C36
KS185B46
KD83175C57
K183175C86
FS185B46

FD83175C36

CAPACITOR, fixed: pF +10%
50 V unless stated .

470 £20%; 500 V ceramic feed-
thru

2.2 uF %409,-20%; 10 V

100; 75 V N750

470 £20%; 500 V ceramic feed-
thru .
100; 75 V N750

0.0261 +2%

470 £20%; 500 V ceramic feed-

thru

100; 75 V N750

0.01 uF; YSF .
50 :
.001 uF £5%; 100 V

50

.001 uF #5%; 100 V

470 +20%; 500 V ceramic feed-
thru

100; 75 V N750 B

15 uF +£20%; 20 V

100; 75 V N750 .

15 uF %£20%; 20 V

100; 75 V N750 *

0.1 uF #80%-207; 25V
600-107+150%; 25 V
0,047 uF

0. 33 uF

SEMICONDUCTOR DEVICE:
diode (SEE NOTE)

Zener 9,1 V .
silicon

silicon, constant current
silicon

LAMP

10 V; includes HQUSING

CONNECTOR:

male; consiste of 20 single high
& low contacts: 10 high,
28C84269C01 10 low,
28C84269C02

male; consists of 5 single high
& low contacts; 2 high
28C84269C01, 3 low
28C84269C02
RELAY:

1 form ""C", coil res 940 ~ *10%

.

CHOKE .

choke, RF; 1,2 uH
Filter, 35 mH; 12 ohms
choke, RF; 1.2 uH

TRANSISTOR: (SEE NOTE)

dual N-Channel FET; type M9708
NPN; type M9570

PNP; type M9571

NPN; type M9570

N-Channel FET; type M9651
NPN; type M9570

NPN; type M9642

RESISTOR, fixed: ohms 5%
1/4 W unless stated

560

10k

23.2k #£1%; 1/8 W metal film
10k

1 Meg; 1/8 W

100 #1%; 1/8 W metal film
25,5k *1%; metal film

10 Meg. £10%; 1/8 W

46, 4k +1%; metal film
6,04k £1%; metal film

10 Meg. +10%; 1/8 W

PL-5786-0

REFERENCE MOTOROL A DESCRIPTION
SYMBOL PART NO.
R17 0S185A77 15k; 1/8 W
R18, RI19 0[D83175C5+4 41, 2k; 1%; 1/4 W
R20 6S185A77 15k: 1/8 W
RrR21 - nS1I85C18 1.5 Meg, £10%; 1/8 W
R22 - 6S124A73 10k
R23 6S124A49 1k
‘R24 6©S185A483 27k; 1/8 W
R25 6HS185A91 Sok; 1/8 W
R26 Factory Sclected Valae
R27 0S10021C35 3.32k, 17; 1/8 W
R29 ©S5125C31 180 £10%,; 1/2 W
R30 6£5125C23 82 £107%; 1/2 W
R31 uS124A65 4.7k 2107
R32,R33 6S124A73 10k
R34 65124449 1k
R35, R36 ' Factory Selected Value
R37 6S125C31 180 +10%; 1/2 W
R38, R39 65125C23 82 +£107; 1/2 W
SWITCH:
S101 40D84324C02 dpdt
5102, 103 40D84324C10 4 pdt, locking pushbutton

NON-REFERENCED ITEMS

25.5k *1%; metal film

84D82527L01
26C82636J01
26C82637301
14-82348C01
38C84321C01
38C84321C02
25119409
35131157

64B05332A0]1
35125347

32B82639J01
357178

1257002
457666
7B82635J01
13E84319C59
14C84556B03

BOARD, Circuit

SHIELD, Bottom

SHIELD, Top

INSULATOR, Shield
PUSHBUTTON, Grey (2 req'd)
PUSHBUTTON, Orange

NUT, Hex 0-80 x 5/32(2 req'd)
SCREW, Mach 0-80 x 3/16

(2 req d)

NUT, Plate (2 req d)

SCREW, Tpg. 2-56 x 3/16

(6 req d)

GASKET

SCREW, Mach, 6-32 x5/16
(2 req d)

NUT, Hex 6-32 (2 reg d)
WASHER, ext, lock (2req’d)
BRACKET, Cap
ESCUTCHEON

GRN HOQUSING CONNECTOR

NOTE: For optimum performance, diodes, transistors, and
integrated circuits must be ordered by Motorola part
numbers,




