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SPECIFICATIONS

NOTICE!
Repairs to this equipment should be made only by an authorized service technician or facility designated by the supplier.
Any repairs, alterations, or substitution of recommended parts made by the user to this equipment not approved by the
manufacturer could void the user's authority to operate the equipment in addition to the manufacturer's warranty.

NOTICE!
The software contained in this device is copyrighted by M/A-COM Private Radio Systems, Inc. Unpublished rights are
reserved under the copyright laws of the United States.

This manual is published by M/A-COM Private Radio Systems, Inc., without any warranty. Improvements and changes to
this manual necessitated by typographical errors, inaccuracies of current information, or improvements to programs and/or
equipment, may be made by M/A-COM Private Radio Systems, Inc., at any time and without notice. Such changes will be
incorporated into new editions of this manual. No part of this manual may be reproduced or transmitted in any form or by
any means, electronic or mechanical, including photocopying and recording, for any purpose, without the express written
permission of M/A-COM Private Radio Systems, Inc.

EDACS is a registered trademark, and Aegis, ProVoice, MDX, JAGUAR, and Orion are trademarks of M/A-COM Private
Radio Systems, Inc.

Copyright© 2001-2002, M/A-COM Private Radio Systems, Inc. All rights reserved.
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SPECIFICATIONS

1 SPECIFICATIONS

This information is intended primarily for service technician use. Refer to the appropriate
Specification Sheet for complete specifications.

Power Input 13.8 Vdc £10%
Current

No PA Load 100 mA

3 Watts @ 4 Ohms 560 mA (typical)
Output Voltage 9.9 Vdc (typical)
Audio Output (4 Ohm Load) 3.46 Vrms (3 watts)

4.0 Vrms (4 watts)

Audio Distortion (3 watts) 5% (maximum)
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DESCRIPTION

2 DESCRIPTION

Remote Interface Board 19D902931G1 is used to interface a mobile radio unit (MVS™, TMX™,
MTD™, Orion™ or JAGUAR™) with:

e DC Remote Control Board 19A704686P3
e Tone Remote Control Board 19A704686P4
e EDACS® Tone Remote Control Board 19A704686P8&

The DC or Tone Remote Control Board allows for use of a Remote Control Console with the Desktop
Station.

There is a choice of 2-wire or 4-wire interface to the consoles for transmit, receive and intercom
audio.
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CIRCUIT ANALYSIS

3.1

3.2

CIRCUIT ANALYSIS

The Remote Interface Board (19D902931G1) provides the electrical interface between the mobile
radio unit and the DC or Tone Remote Control Board.

SW DESK MIC HI (mic audio) is routed through bilateral switches for control to the Remote Control
Board and MIC HI in the mobile radio unit. VOL/SQ HI audio or SW SPKR HI audio is selectable by
jumpers on the Remote Interface Board. The Remote Interface Board routes mic audio from the
Remote Control Board to MIC HI and SW SPKR HIL

Conversely, remote console mic audio from the phone line is buffered by the Remote Interface Board
and sent to the Remote Control Board, which then gates the audio to the radio transmitter or to the
station speaker.

AUDIO PATH FROM DESK MIC TO REMOTE INTERFACE BOARD

Audio from the desk mic enters the Remote Interface Board at P204-1 as SW DESK MIC HI, and at
intercom mic (mic) level potentiometer R323 (Schematic Diagram 19D902933, Sh. 1). Potentiometer
R323 adjusts the level of the intercom mic signal going to bilateral switch U304-1.

Bilateral switch U304-1 controls the connection of the SW DESK MIC HI to pre-emphasis amplifier
U302-1. The logic on the Interface Board applies 0Vdc to control U304-1, Pin 13 to keep the mic-to-
line normally muted, but switches this control voltage to +10Vdc to unmute the mic-to-line for the
following conditions:

e Desktop mic PTT keyed and REMOTE switch ON
e INTERCOM switch ON, desktop mic PTT keyed and REMOTE switch OFF
e INTERCOM switch ON, desktop mic PTT keyed and receiver muted

When the SW DESK MIC HI signal is gated through switch U304-1, it goes through amplifier U302-
1 and output through J302-9 as RX AUD (audio) where connection is made to the Remote Control
Board. Since the audio circuitry on the Remote Control Board has built in de-emphasis, amplifier
U302-1 includes audio pre-emphasis. The switching logic for controlling bilateral switch U304-1 at
Pin 13 and the mute status of this audio path is shown in Figure 1.

AUDIO PATH FROM THE DESK TOP MIC TO THE RADIO
TRANSMITTER

Audio from the desktop mic enters the Remote Interface Board at P204-1 as SW DESK MIC HI.
Bilateral switch U304-2 controls the passage of the SW DESK MIC HI line from the Interconnect
Board to MIC HI at P204-2. Normally, the logic on the Interface Board grounds U304-2, Pin 5 to
keep the switch open, preventing desktop mic audio from passing. It also switches to +10Vdc, closing
the switch and passing the audio when the desktop mic is keyed and the INTERCOM switch is OFF.

Combining amplifier U305-2 amplifies the audio and passes it as MIC HI to the Interconnect Board
through P204-2.

The mic audio from the telephone line is controlled by the volume control on the Desktop Station and
summed by audio PA U303. For mobile receive audio, plug J303 jumper P303 across Pins 2 and 3.
This routes the signal to combining amplifier U305-1, where it is amplified and sent through J301-4
VOLUME HI to VOLUME potentiometer R1 on the desktop control panel. This potentiometer
provides level control for both the remote console mic audio and audio from the radio PA. The signal
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CIRCUIT ANALYSIS

is then returned to the Remote Interface Board at J301-5 VOLUME WIPER and amplified by
Desktop Station 3-Watt Audio PA U303.

The output of audio amplifier U303-4 exits the Interface Board through P204-8 as STATION SPKR
HI. There is no switching control logic for this path.

Q305 -
DESK MIC PTT L H H = DESK MIC PTT KEYED AND H = PASS AUDIO
» N\ H REMOTE SWITCH ON
J205-5 L = DESK MIC PTT U310-2 H U304-1
KEYED U309-4 )/ U311-2
REMOTE OFF SW H
J301-3 H = REMOTE SWITCH ON H
-
H = DESK MIC AUDIO TO
AUDIO MUTE Q203 U309-1 U309-2 LINE ACTIVE (INTERCOM
L H L | ust04 L SWITCH ON, DESK MIC
o o KEYED, & REMOTE SWITCH
P205-8 | OFF OR RECEIVER MUTED).
L = RECEIVER MUTED
L <
L H = INTERCOM SWITCH OFF
TS OR DESK MIC PTT NOT
INTERCOM ON SW L U314
o 4?_>_’ KEYED OR AUDIO MUTED

J301-2

L = INTERCOM SWITCH ON AND REMOTE SWITCH ON.

3.3

Figure 1: Logic for Controlling the Desktop Mic to Remote Speaker Path

MOBILE RECEIVE AUDIO PATH FROM THE RADIO PA TO THE
REMOTE INTERFACE BOARD

The audio signal from the radio PA enters the Remote Interface Board at P204-7. For the mobile
receive audio path, jumper P303 is connected across J303, Pins 2 and 3. This routes the receive audio
signal to Field Effect Transistor (FET) switch Q302. The gate is controlled by logic on the Remote
Interface Board. FET Q302 is normally OFF with 0Vdc applied, but is switched ON by +5Vdc to
pass the receive audio when the receiver is active and the REMOTE switch on the control panel is
ON.

The receive audio is switched through Q302 is to amplifier U302-1. The amplified output of U302-1
is output to J302-9 as RX AUDIO to the Remote Board. Since the audio circuitry in the Remote
Board has built-in de-emphasis, amplifier U302-1 includes audio pre-emphasis.

The audio path from the radio to the remote console speaker is set up with the REMOTE switch ON
and is completed only when the radio is unsquelched.

The desktop mic PTT controls audio gating for radio transmission, unless the INTERCOM switch is
ON. In intercom mode, the transmitter is not keyed. The switching control logic for controlling this
path is shown in Figure 2.
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CIRCUIT ANALYSIS

3.4

3.5

AUDIO PATH FROM THE REMOTE INTERFACE BOARD TO THE
RADIO TRANSMITTER

The remote console mic audio signal from the telephone line comes through the Remote Control
Board to J302-1, MIC AUDIO on the Remote Interface Board. The audio is gated by bilateral switch
U304-3, which is controlled by logic on the Interface Board. The control signal is applied to U304-3,
Pin 6. This gate is normally muted (the switch is open) with 0Vdc. The control voltage is switched to
+10Vdc to unmute (the switch is closed) the gate when the remote mic PTT is keyed, the desktop mic
PTT is unkeyed and REMOTE switch is ON.

The output of the switch is applied to combining amplifier U305-2. The amplified output of U305-2
is passed as MIC HI to the Interconnect Board through P204-2. The REMOTE switch controls gating
for MIC HI. The REMOTE switch must be ON. The desktop mic has priority over the remote console
mic for radio transmission. The switching control logic for controlling this path is shown in Figure 3.

AUDIO PATH FROM THE REMOTE INTERFACE BOARD TO THE
STATION SPEAKER

The remote console mic audio from the telephone line enters the Remote Interface Board through
J302-1 as MIC AUDIO. The INTERCOM LEVEL FROM REMOTE potentiometer R325
independently adjusts the signal level.

_ Q305 U310-4 H = AUDIO PASS
DESK MIC PTT L \_H
O > H
J204-5 L = DESK MIC uU304-3
PTT KEYED
H =DESK MIC PTT KEYED &
0 INTERCOM SWITCH ON H INTERCOM SWITCH OFF
J301-2 H = INTERCOM SWITCH OFF

Figure 2: Logic for Controlling the Audio Path of Audio From the Radio to the Remote Control Board

(Pulled low when cathode of
D309 switched to L)

H = AUDIO PASS

o(REMOTE) PTT L H

H
J204-4 U310-4 >

/ U304-3

H=REMOTE PTT
KEYED, REMOTE
SWITCH ON, & DESK
MIC PTT UNKEYED

D309

o REMOTE OFF SW
J301-3 H = REMOTE SWITCH ON
Q305

o DESK MIC PTT H
P204-5

H =DESK MIC PTT UNKEYED

Figure 3: Logic for Controlling the Desktop Mic to Remote Speaker Audio Path
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CIRCUIT ANALYSIS

3.6

Audio is gated by bilateral switch U304-4 and controlled by logic on the Interface Board. The gate is
normally ON (the gate is open, the switch is closed, audio is passing) with +10Vdc applied. Control is
through U304-4, Pin 12. This control voltage is switched to 0Vdc to mute (the gate is closed, the
switch is open, audio is not passing) the gate when:

o the receiver is active
or
o the desktop mic audio to remote line is active

The second condition is a restatement of the gating conditions for the desktop mic to remote speaker
path previously listed.

The audio signal is amplified by combining amplifier U305-1 and passed through J301-4, VOLUME
HI to VOLUME potentiometer R1 on the desktop control panel. Potentiometer R1 controls the level
for both the remote mic audio and audio from the radio PA when jumper P304 is connected for
mobile receive audio. Audio returns to the Remote Interface Board at J301-5, VOLUME WIPER and
is amplified by Desktop Station 3-Watt audio PA U303. STATION SPKR HI audio from U303 leaves
the Interface Board through P204-8.

The audio is normally unmuted when connecting the remote console mic to the station speaker,
except when the receiver is active or the "desk mic to line path" is active without muting undesirable
feedback between the desktop mic and speaker is possible. The switching control logic for this path is
shown in Figure 4.

PATH FOR NON-PROCESSED AUDIO FROM THE RADIO VOL SQ HI
LINE TO REMOTE INTERFACE BOARD FOR VOL SQ HI

Unprocessed audio from the radio is received by the Remote Interface Board as VOL SQ HI at P205-
9. The VOL SQ HI signal is then passed to FET switch Q301. The gate of Q301 is controlled by logic
on the Remote Interface Board. This gate is normally OFF (the FET is not conducting, the gate is
closed, the switch is open, audio is not passing, the line is muted) with 0Vdc applied. The gate (Q301)
is switched ON when the receiver is active and the REMOTE switch in ON. This condition applies an
RX AUDIO MUTE (barred)' signal from U310-1, Pin 3 (Schematic Diagram 19D902933, Sh. 2) to
the gate input of Q301. The gate of Q301 goes high.

The VOL SQ HI audio signal is applied to amplifier U301-1 where it is processed with de-emphasis
in the U301-1 amplifier stage and 300 Hz high-pass filtering Channel Guard filter U301-2. For
unprocessed "mobile receive audio" jumper P303 is connected across Pins 1 and 2 of J303.

A second FET switch (Q302) in the path is in the same state as Q301 and similarly controlled, with
the same conditions for switching. It controls the "Radio PA to Station Speaker Path."

When the audio signal is passed through FET switch Q302, it is applied to amplifier U320-1 and
output as RX AUDIO at J302-9. Connector J302-9 provides a connection to the Remote Control
Board and to the remote console speaker. Since the audio circuitry on the Remote Interface Board
contains de-emphasis, amplifier U302-1 includes audio pre-emphasis. The path from the radio to the
remote speaker is set up with the REMOTE switch ON and is completed only when the radio receiver
is unsquelched. The switching control logic for this path is shown in Figure 5.

" A barred condition means the condition must be in a low state (0) to be true. In this case, the audio is normally muted.

LBI-39048C



CIRCUIT ANALYSIS

3.7

3.8

3.9

3.10

PROCESSED AUDIO FROM THE RADIO AUDIO TO THE STATION
SPEAKER

The audio signal from the radio enters the Remote Interface Board at P204-7 as SW SPKR HI. For
VOL SQ HI radios, jumper P304 is connected across Pins 1 and 2 of J304. This routes the receiver
audio-to-audio PA U303. The radio volume control buttons adjust the receiver volume. The switching
logic for this path is shown in Figure 6.

RUS PATH

The Receiver UnSquelch (RUS) signal is generated on the Remote Interface Board, and output to the
Remote Control Board through J302-12 as HI (logical 1). A RUS signal is passed to the Remote
Board when either the "Rx Audio to Line" path or the "Station Mic to Line" path is active. The
conditions are met for:

¢ REMOTE switch ON
or

e INTERCOM switch ON

RUS is generated by transistor Q308 when a low from either the radio VOL SQ HI line or the radio
audio PA line is applied to the base. This turns Q308 off, causing a HI to be routed to the Remote
Control Board through J302-12 to the remote console speaker. The logic is shown in Figure 7.

CHANNEL GUARD DISABLE PATH

The Channel Guard Disable (CGD) signal enters the Remote Interface Board at J302-11 as a logical
low. When Channel Guard is disabled in the radio, all audio transmissions on the receive frequency
are heard.

Jumpers P305 must be connected across J305, Pins 1 and 2 when the CGD signal is used. In EDACS
tone remote applications, the CGD signal is not used. Reposition jumper P305 across J305, Pins 2 and
3.

The low CGD signal received at J302-11 is inverted by transistor Q309. This signal is now under
control of the REMOTE switch, allowing it to be overridden. With the REMOTE switch OFF, diode
D308 pulls the signal low at the base of inverter transistor Q304. Transistor Q304 provides a HI
signal to P205-10, enabling Channel Guard. Depending on the input to Q304, Q304 enables or
disables the CGD signal.

PTT PATH

The PTT signal enters the Remote Interface Board at J302-4 as a low to key the radio transmitter.
After two inversions through transistors Q307 and Q306, the PTT signal is output to the Remote
Interconnect Board through P204-6, as a logical low to key the radio.
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CIRCUIT ANALYSIS

Q303
o AUDIOMUTE __ H]N_ L
L
P205.8  H=RXACITVE | U310-3
U304-4
U309-3 LOW TO MUTE
o HINL L HIGH TO PASS
I
112 H = DESK MIC
AUDO TOLINE  (SEE DESK MIC TO STATION SPEAKER PATH)

ACTIVE

Figure 4: Logic for Controlling the Remote Console Mic to Station Speaker Path

SE— aso3 U309-1
ADUIO MUTE " . Y
O o
P205-8 H = RX ACITVE RX AUDIO MUTE
Q301
— FET AUDIO GATES
REMOTE OFF SW Y
© Q302
J301-3 H = REMOTE SWITCH ON

HIGH TO PASS FOR RX ACTIVE
& REMOTE SWITCH ON

Figure S: Logic for Controlling Radio VOL SQ HI to Remote Speaker Path

ADUIO MUTE H L H
O e
P205-8 H=RXACITVE , RXAUDIO MUTE
U310-1 Q302

HIGH TO PASS FOR RX ACTIVE
H

REMOTE OFF SW & REMOTE SWITCH ON

J301-3 H = REMOTE SWITCH ON

Figure 6: Logic for Controlling the Radio PA to Remote Speaker Path
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CIRCUIT ANALYSIS

RECEIVE UNSQUELCH (RUS) GOES H TO PASS
EITHER RECEIVE AUDIO OR DESK MIC AUDIO TO LINE +10V
ON REMOTE BOARD

us RUS

P204-11 O R p—0 J302-12
] H TO PASS RECEIVE AUDIO TO
@H_[ LINE WHEN RECEIVE ACTIVE HIGH TO PASS
— AND REMOTE SW ON
H| AUDIO
U309-5

D - > L Q308

U311-2

H TO PASS AUDIO FROM
DESK MIC TO REMOTE LINE

Figure 7: Logic for Controlling the Generation of the RUS Signal
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JUMPER SETTINGS

4 JUMPER SETTINGS

The “Rev D” Remote Interface Board (19D902931) is fully compatible with earlier revisions when
J308 and J309 are appropriately jumpered. The jumpering is shown in the following tables. Earlier
MTD and MVS radios should jumper J308 and J309 according to the MDX application.

4.1 MDX DC REMOTE CONTROL

JUMPER | FUNCTION PLUG
J303 Rx Audio Source 2-3
J304 Volume Pot Choice 2-3
J305 Remote CG Dis Hardware 1-2
J306 Mic Audio Only On Remote PTT 2-3
J307 Remote PTT Hardware 1-2
J308 Radio Speaker Load 1-2
J309 Spkr Lo Choice 1-2

4.2 MDX DC/TONE REMOTE CONTROL

JUMPER | FUNCTION PLUG
J303 Rx Audio Source 2-3
J304 Volume Pot Choice 2-3
J305 Remote CG Dis Hardware 1-2
J306 Mic Audio Only On Remote PTT 2-3
J307 Remote PTT Hardware 1-2
J308 Radio Speaker Load 1-2
J309 Spkr Lo Choice 1-2

4.3 MDX EDACS REMOTE CONTROL

JUMPER | FUNCTION PLUG
J303 Rx Audio Source 2-3
J304 Volume Pot Choice 2-3
J305 Remote CG Dis Hardware 2-3
J306 Mic Audio Only On Remote PTT 2-3
J307 Remote PTT Hardware 1-2
J308 Radio Speaker Load 1-2
J309 Spkr Lo Choice 1-2
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JUMPER SETTINGS

4.4 JAGUAR/ORION DC REMOTE CONTROL

JUMPER | FUNCTION PLUG
J303 Rx Audio Source 2-3
J304 Volume Pot Choice 3-3
J305 Remote CG Dis Hardware 1-2
J306 Mic Audio Only On Remote PTT 2-3
J307 Remote PTT Hardware 1-2
J308 Radio Speaker Load 2-3
J309 Spkr Lo Choice 2-3
4.5 JAGUAR/ORION TONE REMOTE CONTROL
JUMPER | FUNCTION PLUG
J303 Rx Audio Source 2-3
J304 Volume Pot Choice 2-3
J305 Remote CG Dis Hardware 1-2
J306 Mic Audio Only On Remote PTT 2-3
J307 Remote PTT Hardware 2-3
J308 Radio Speaker Load 2-3
J309 Spkr Lo Choice 2-3
4.6 JAGUAR/ORION EDACS REMOTE CONTROL
JUMPER | FUNCTION PLUG
J303 Rx Audio Source 2-3
J304 Volume Pot Choice 2-3
J305 Remote CG Dis Hardware 2-3
J306 Mic Audio Only On Remote PTT 2-3
J307 Remote PTT Hardware 2-3
J308 Radio Speaker Load 2-3
J309 Spkr Lo Choice 2-3

LBI-39048C
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REPLACEABLE PARTS

5

REPLACEABLE PARTS

Replaceable assemblies can be ordered through M/A-COM Service Parts. Component items listed in
the following list and identified with M/A-COM part numbers are available through M/A-COM
Service Parts. All other components are for reference only and are considered common parts. These
items can usually be obtained from your local electronic parts distributor.

To order, call or fax our on-line ordering system:

North America:
Fax:
International:
Fax:
Symbols Part No. Description
CAPACITORS
Electrolytic: 2.2 yF £20%,
C301 19A704879P8 50 VDCW.
Ceramic: 100 pF 5%, 50
C302 19A702061P61 VDCW, temp coef 0+50
PPM.
Ceramic: 2200 pF+10%, 50
C303 19A702052P7 VDCW
Polyester: .068 puF +5%, 50
C304 T644ACP368J VDCW.
C305 and Polyester: .033 pF +5%, 50
C306 T644ACP333J VDCW.
Polyester: .068 puF +5%, 50
C307 T644ACP368J VDCW.
C309 and Polyester: .033 pF +5%, 50
c310 T644ACP333J VDCW.
Polyester: .033 pF +20%, 35
C311 19A701534P4 VDCW.
Electrolytic: 2.2 yF+20%, 50
C312 19A704879P8 VDCW.
Ceramic: 0.01uF £10%, 50
C313 19A702052P14 VDCW.
Ceramic: 100 pF 5%, 50
C314 19A702061P61 VDCW, temp coef 0+50
PPM.
Ceramic: 0.1 yF £10%, 50
C315 19A702052P26 VDCW.
Electrolytic: 470 pyF -10% to
C316 19A7001225P11 +75%. 16 VDCW.
Ceramic: 0.1 yF £10%, 50
C317 19A702052P26 VDCW.
Electrolytic: 470 pyF -10% to
C318 19A7001225P11 +75%. 16 VDCW.
Tantalum: 10 yF £20%, 16
C319 19A701534P7 VDCW.
Ceramic: 0.1 yF £10%, 50
C320 19A702052P26 VDCW.
Ceramic: 100 pF £5%, 50
C321 19A702061P61 VDCW, temp coef 0+50
PPM.
Ceramic: 12 pF 5%, 50
C322 19A702061P17 VDCW, temp coef 0 + 30
PPM.
c323 19A702052P122 Ceramic: 0.047 5%, 50

VDCW.

800-368-3277
434-385-2234
434-385-2400
434-385-2234

H8301

Symbols Part No. Description

Electrolytic: 2.2 yF £20%,
C324 19A70879P8 50 VDCW.

Ceramic: 100 pF £5%, 50
C325thru | 19a702061P61 | VDCW, temp coef 0450
C327

PPM.

Tantalum: 10 yF £20%, 16
C328 19A701534P7 VDCW.

Ceramic: 100 pF £5%, 50
C329 19A702061P61 VDCW, temp coef 0£50

PPM.

Electrolytic: 2.2 yF £20%,
C330 19A70879P8 50 VDCOW.

Ceramic: 100 pF 5%, 50
C331and | 19a702061P61 | VDCW, temp coef 0450
C332

PPM.

Electrolytic: 2.2 yF £20%,
C333 19A70879P8 50 VDCW.
C334 and 19A702061P61 Ceramic: 100 pF +5%, 50
C335 VDCW, temp coef 0£50

PPM.

Ceramic: 0.01uF £10%, 50
C336 19A702052P14 VDCW.
C350 thru Ceramic: 0.1 yF £10%, 50
C352 19A702052P26 VDCW.

Ceramic: 100 pF £5%, 50
C353and | 192702061P61 | VDCW, temp coef 0450
C354

PPM.

Tantalum: 220 pF, -10 +5-
C355 19A703314P2 %. 10 VDOW.

Polyester: .033 pF £20%, 35
C356 19A701534P4 VDCW.
D301 thru Silicon: 2 Diodes in Series;
D307 19A700053P2 | Ginv'to BAV9O.

Silicon: 2 Diodes in Series,
ngg and | 194700053P3 Common Cathode; sim to

MBAV70L.
D310 10A703561p2 | Silicon: Fast Recovery (2

diodes in series).

Silicon: 2 Diodes in Series,
D311 19A700053P3 Common Cathode; sim to

HEAT SINK

19A702917P7

MBAV70L.

Transistor: sim to
Thermalloy Cat 6030B-TT.

14
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REPLACEABLE PARTS

Symbols Description Symbols Part No. Description
R332 19B801251P155 Metal film: 15k Ohms +5%,
J301thru | 40ns0308p11 | POSE: Gold Plated, 10 mm 1/10 watt.
e . 0,
J309 length. R333 19B801251P682 q/}?gj]w!? 6.8k Ohms 5%,
P204 and Connector: sim to Molex 22- Metal film: 33k Ohms +5%,
P205 19A704779P11 17.9122. R334 19B801251P333 1/10 watt.
Connector: Shorting R335 19B801251P561 Metal film: 560 Ohms +5%,
Eggg thru | 19a702104P2 | Jumper, Gold Plated 1/10 watt.
(Housing Color: White). R336 19B801251P562 Metal film: 5.6k Ohms +5%,
TRANSISTORS 1/10 watt.
Metal film: 150k Ohms 5%,
o052 | 19A134137P7 | N-type, Field effect. R337 19B801251P154 | 40N ’
i - si Metal film: 100k Ohms 5%,
gg?g thru | 4 9a700023P2 ZQES&NPN- sim to R338 19B801251P104 | 470" °
R339 198801251P470 | /5t fim: 47 Ohms £5%,
R301and | ,oga01051pa73 | Metal film: 47k Ohms £5%, watl. ,
R302 1/10 watt. R340 198801251P104 | '/5f2 fim: 100k Ohms £5%,
Metal film: 330k Ohms +5% :
R303 19B801251P334 : .
1/10 watt. R341 198801251P102 | ota fim: Tk Ohms 5%,
Metal film: 8250 Ohms 1% :
R304 19A702931P289 : e
200 VDCW, 1/8 watt R342 198801251P470 | /5f2 fim: 47 Ohms £5%,
Metal film: 21.5k Ohms ’
R305 19A702931P333 | 1o, 500 VDCW. 1/8 watt R343and | ,onaiiocqpogs | Metal film: 220k Ohms 5%,
- : R344 1/10 watt.
R306 19B801251P561 Metal film: 560 Ohms +5%, j .
1/10 watt. R345 198801251P223 | otal fim: 22k Ohms 5%,
Metal film: 22k Ohms +5% )
R307 19B801251P223 : - 9
1/10 watt. R346 198801251P103 | otal fim: 10k Ohms 5%,
Metal film: 27k Ohms +5%, )
R308 19B801251P273 | /40 watt ° Metal film: 237 Ohms +1%,
: R350 19B801251P137 | S00/DoW. 1/8 watt
R309 REP608442/5 Chip: 15 Ohms, 1 watt. Votal fim: 1620 Vé? 1
. 0, etal im: ms +1%,
R310 thru 19B800607P222 Metal film: 2.2 Ohms +5%, R351 19B801251P221 200 VDCW, 1/8 watt.
R314 1/8 watt. lotal fi: 937 Ot £1%
. 0, etal 1im: ms 1%,
R315 198801251P153 | /1Al fim: 19k Ohms 5%, R352 19B801251P137 | 500 vDCW, 1/8 watt.
. 0 Metal film: 750 Ohms +1%,
R316 198800607P222 | jotal fim: 2.2 Ohms 5%, R353 19B801251P185 | 500 vDCW, 1/8 watt.
. 0 Metal film: 10k Ohms 5%,
R317 19B801251P102 I:/}gtsvlaﬂltm 1k Ohms 5%, R354 19B801251P103 | /-~
. R355 and Metal film: 100k Ohms +5%
R318 and Metal film: 2.2 Ohms +5%, ’
R319 19B800607P222 1/8 watt. o R356 19B801251P104 1/10 watt.
Metal film: 220 Ohms +5%, R357 thru Metal film: 47k Ohms £5%,
R320 19B800607P221 | )2 ° R359 19B801251P473 | /10 watt.
Metal film: 10 Ohms 5%, R360 and Metal film: 10k Ohms £5%,
R321 19B800607P100 | )2 ° R361 19B801251P103 | /10 watt.
Metal film: 10k Ohms +5%, R362 and Metal film: 100k Ohms +5%,
R322 19B801251P103 | /-~ ° R363 19B801251P104 | /10 watt.
R323 thru Variable: 10k 25%, 100 Metal film: 47k Ohms +5%,
R325 19B800779P10 VDCW, .3 watt, ° R364 19B801251P473 1/10 watt.
Metal film: 8.2k Ohms 5%, R365 and Metal film: 10k Ohms £5%,
R326 19B801251P823 | /-~ ° R366 19B801251P103 | /10 watt.
im: 0 Metal film: 47k Ohms +5%,
R327 198801251P562 | i@ fim: 5.6k Ohms +5%, R367 198801251P473 [ o2 i b
Metal film: 22k Ohms +5%, R368 and Metal film: 100k Ohms +5%,
R328 19B801251P223 | /-~ ° R369 19B801251P104 | 4 /10 watt.
im: [ Metal film: 10k Ohms +5%,
R329 198801251P563 | ota fim: 50k Ohms 5%, R370 198801251P103 [ )t b
Metal film: 330 Ohms +5%, R371 and Metal film: 47k Ohms £5%,
R330 19B801251P331 | /-~ ° R372 19B801251P473 | /10 watt.
Metal film: 3.3k Ohms 5%, R373 and Metal film: 100k Ohms +5%,
R331 19B801251P332 | 1/10 watt. R374 19B801251P104 | 1/10 watt.
LBI-39048C 15



REPLACEABLE PARTS

U301 and

RESISTOR NETWORK

19A704885P8

Custom: 9 pins, 0.125 watt.

INTEGRATED CIRCUITS

Linear: Dual Operational

VR301

Symbols Part No. Description Symbols Part No. Description

Eg;g and | 498801251P102 ':’}gt\"j‘v';t'im Tk Ohms +5%, U309 19A700176P2 E(i)%igaJB'fex Buffer; sim to
Egg? and | 198801251P391 ':’}gtjv';t'im 390 Ohms 5%, U310 19A700029P47 gfti;?':si%“;d 420'5';’1“’59t and
Eggi thru 1 19B801251P473 ':’}%awgz? 47k Ohms £5%, U311 19A700029P46 giagti;‘f": Quad, -Input OR

REYUA20310/1

VARISTOR

Chip: Metal Oxide Varistor
(Transient voltage
Suppressor).

U302 19A700086P4 | Ampiifiers; sim to 458 MISCELLANEOUS
U303 19A701830P1 {'(;”TESL g‘ggi; Amplifier; sim 19A702364P306 'B":\fgf”,\‘f:cl\;%‘fvégagz
Va0 | 19a700020pas | DA Bleteral Suih; sim oAT00034P4 | Nut. hex: o M » 05 WM.
U305 19A700086P4 /I_\ir%‘?)?i;;e?;usailrnotzegtsi%hal 19A00033P5 ',;l‘c’fk?)"f’aSher' external tooth:
U307 19A701999P1 ';I'r’;efg :L\,(Aogtf%e_ Regulator;

5.1 Production Changes

Changes in the equipment to improve or to simplify circuits are identified by a "Revision Letter,”
which is stamped on the unit after the unit number. The revision stamped on the unit includes all
previous revisions. Refer to the Parts List for descriptions of parts affected by these revisions.

REV. A: To change volume control range, add time delay and jumpers to accommodate the keypad
option.

Added capacitor C311.

Added Jacks J306 and J307.

Added plugs P306 and P307.

Added transistor Q310

Added resistors R324 and R342 through R345.

REV. B: To equalize transmit audio between disk top mic mike and the remote unit.

Changed resistor R333. Resistor R333 was 19B801251P473, 47k Ohms.

REV. C: To replace parts no longer available.

Changed transistors Q301 and Q302. Transistor Q301 and Q302 were 19A700060P4.

REV. D: To make Remote Interface Board 19D902931G1 compatible with Orion Mobile Radios.

Added J308 and J309.

Added P308 and P309.

Added capacitor C356.

Added voltage regulator VR301.

Added resistor R346.

Changed resistor R309. Resistor R309 was 19B800607P2R2, 2.2 Ohms, 1/8 w.
Deleted resistors R310 thru R314.

Resistors R310 thru R314 were 19B800607P2R2, 2.2 Ohms, 1/8 w.
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IC DATA

6 IC DATA

U301, U302 and U305
DUAL OPERATIONAL AMPLIFIER
19A700086P4 (4558)

N/
OUTPUTA | 1 8 | Vee
INPUTA () | 2 ] 7 | ouTPUTB
INPUTA (+) | 3 E 6 [INPUTB ()

5 | INPUT B (+)

U303
AUDIO AMPLIFIER
19A701830P1 (TDA2003)

1 SUPPLY VOLTAGE
1 OuTPUT
1 GROUND (TAB)

1 INVERTING INPUT
1 NON-INVERTING INPUT

= N W A~ O

PIN IDENTIFICATION
5
1
4
2
3

U304

=)

|

CONTROL (CT)3 | 6

Vss E

L

14 | Vob

13 | CONTROL (CT) 1

12 | CONTROL (CT) 4

BILATERAL SWITCH
19A700029P44 (4066B)

U307

VOLTAGE REGULATOR
19A701999P1 (LM317T)

~

ST
O [
J—

LBI-39048C
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IC DATA

U308
VOLTAGE REGULATOR
19A701999P4 (LM317LZ)

|

BOTTOM VIEW

Pin Identification
Pin1 Adjust
Pin2  Output

Pin3 Input

U309
HEX BUFFER
19A700176P2 (4069UB)

1IN| 1 } 14 (Vbp
10UT| 2 13 (6 IN

N

8 N
= Z
I w

> 2

) )

o -

bt z

-

i j
30UT| s

QUAD Z-INES}IHOAND GATE
19A700029P47 (4081B)

E 14 | Vss

o 2

- o

o g

o @3
GND E 3

U311
QUAD 2-INPUT OR GATE
19A700029P46

14 |Vcc

13

1

10

%
5

[-] [o] [-] [e] [~] [-]

=] L] [=] 2] &) L=

GND| 7

18
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OUTLINE DIAGRAM

LEAD IDENTIFICATION

LEAD IDENTIFICATION

LEAD IDENTIFICATION

FOR U308 FOR 0303- -
FoR OR 0303-Q310 FOR Q301-0302 LEAD IDENTIFICATION
) FLAT FLAT FOR R323, R324.& R325
b b@ (©)
N A A @
IN-LINE IN-LINE IN-LINE
TOP VEW TOP VIEW TOP VIEW TOP VIEW
NOTE:CASE SHAPE IS DETERMINING NOTE:CASE SHAPE IS DETERMINNG NOTE:CASE SHAPE IS DETERMINING
FACTOR FOR LEAD IDENTIFICATION FACTOR FOR LEAD IDENTIFICATION FACTOR FOR LEAD IDENTIFICATION
T ~
3n 1 3 1
1_j30sipos pefPie 2z 1 o %
2 R320 -
P204 @ 20
R31Y £
o) Q an = 08
\ 2 Sl
O 1 O - 4569 g =0
308 % 0B o R352 O
a5 ) (oo ) oo P ==l
355 S 8. O
N R31S R 3
307/p307( @0k ) G306 J(G10) =<8 o L R o] B A 0304
oo o 030 B
s DXt i) A g oo B& g
a €+ uo1 o ° 8 C) Bie 5w OF = =3 g
|o SR | B Rt I 0307 g5 o o
2 - D310 g30700 (323 R328R329 R%Z C%i
A o J304/P304 | & o R B3 S O ]
i@ @ Fy 5 5 mEBE & 4
1o | 302 - = 0306 [= B Razs
e Doaoa =) o R301 2 WS e
a , 30001 03 3 © R383 a %4 oS
a -4 o
iy B & e N S
25 1 o L = . = 03 & omsR O Qopp 20
2 = 79 2 m i
o 1 > N ® o 5 IR %3..50% B oEgs2 &
1 ‘dg‘ @ 20 CIR351 R376 O RIYy xe=e =
I 1301 0309 - 0305 ~ 0362 0 R338 (335 (331 2
] gl o o B EE
M |o 9 — O ¥ oo o = RIT2 Aoy o =
d2 1y &b U305 1306/P306 o' 0 8% &G e
= 8 Q< r P35 ~\ Rae2 R ey OB
oc
a 0304 O @) N B0 o 5.5 &
8 @ O - ; 2% 2RI 3 R% o)

LEAD IDENTIFICATION
FOR D301-D31
3

2 1

VIEW FROM SOLDER SIDE

J301-1 THRU J301-8

J302-1 THRU J302-12
4308-1 THRU J308-3
J309-1 THRU S309-3

FRONTSIDE VIEW

/N

@ NOTES
1. SOLDER ALL ELECTRICAL CONNECTIONS.
2. COMPONENT LEADS TO PROTRUDE 2 MAX
BELOW SOLDER SIDE OF BAORD.
AMARK APPLICABLE GROUP AND REVISION PER
19A700154P1 1.6 HIGH .COLOR BLACK
FOR LATEST REVISION SEE
REVISION LETTER INDEX 19C852060

FOR INITIAL TESTS JUMPERS ARE TO BE ON P303-1 & 2 AND P304-2 & 3.
FOR MVS INSTALL JUMPERS ON P303 AND P304 PINS-1& 2
FOR TMX AND MTD INSTALL JUMPERS ON P303 AND P304 PINS-2 & 3

AINSTALL P305, P306, AND P307 JUMPERS
ON J305. J306. AND J307 PINS 1 AND 2,
MOVE JUMPER TO PINS 2 AND 3 FOR PST TONE
REMOTE APPLICATION.

AINSTALL P307 AND P308 JUMPERS ON J307 AND J308
PINS 2 AND 3.

AINDICATES FRONT OF COMPONENT AUTO-INSERTION

MACHINES.

8. PIN 1 OF RN301 IDENTIFIED BY DOT. COLOR STRIPE,
VENDORS LOGO, OR NOTCH.

9. THE FOLLOWING DEVICES ARE ELECTROSTATIC SENSITIVE
DEVICES REQUIRING SPECIAL CARE PER 19A701294:
U304, U309, U310, AND U3N.

ITEM 11 TO BE BETWEEN U303 AND HEATSINK

BACKSIDE VIEW

REMOTE INTERFACE BOARD
19D902931G1

(19D902931, Rev. 7)

LBI-39048C
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SCHEMATIC DIAGRAM

AMPLIFIER
REEMPHASIS

02.1
TH P

U30i.1 AMPLIFIER
WITH DEEMPHASIS

P25 VG NORWRLY TO IUTE G301 & G302 ﬂ EHHIHE(HWP—P)
4SVIC PASSES RX AUIO TO LINE HEN 2 R (GA P
TO INTERCONNECT BD £ ACTIVE. A ROTE ST o
N -
@ |3 ) J302
P205.9 = s
- s (240 PP
Fon IR | | e, segf - TO REMOTE BD
R38 » RIze 22K SBK ne HIC AUD
—AAA—t Q23 cazs | J302 2
CONTIMET ON - VX B M| leo,.r:[; l___; NIC Lo
SHEET 2 m‘o_nu'r':o- INTERCOM ggz3 2 I
Wl pma | MIC LEVEL 1&¢ 3 - =
'AINIO GATE NORMALLY FUTED (OVIC).
G | T e g e
U3alz k U302.2 300 HZ HIGH PASS CG TONE FILTER Pate AT 15 LINE HOTE O] INTRCH 54 ON, :-cnxcmm ) REWTE SH OFF TRE|
{B1.2 PN INTRON S W, ESK NIC P17 KEVED, M0 RX AUTED. e &
S | e am
N0 NORMALLY TO HUTE ALDIO GATE. caes | Ta02_to
r %&' +1OVIC PASSES DESK NIC AUDIO TO TX ADIO 100pF — L0
all v WHEN TESK WIC PTT KEYED AND INTRCH SH OFF I
1 Ly o 10V +10V =
Pin3 s (ESHY P-P) 11 os.2 ] (?mﬁ) ™
an T | F0\_4 S o 486 g @l |s .
R4 -
m 5 .l a5 raz ¢ | &% > - ; e
v -—T-__,}& ‘?"T;é; HgTE P = 15K SVIX IRy ﬁmuur 5 NOTES
P204 TS A\TaPERE P23 & P30k
T0 INTERCONNECT BD e EX3 PG 243 FoR NOBILS MADSS AT
2.
a0 eme wie | el e Am@“#ﬁ'??mmm
Paoa.2 T l sz FING 213 FOR ETACS TONE REMOTE.
NIC HI o - (85 P-P) vR301) - A\LIE WYES IN 1 ) FoR
e Lo P22 14v EDACS 10N REVOTE ONLY
PEGA.4
HIC LO =
P2o4.?
SN SR HI -
P2M4.8 AIDIO GATE NORWELY ON (+1OVDC)
STATION 5PKR H — I WTES IO FRON LIKE W
g S U303 3W AUDIO PA - 1301
P204.19 $R308 — FOR 3N 00T —
STATION SR LD T 15 104 [ o o TO CONTROL PANEL
L =1 2 3] oWt ! )
R|B|R BBE e > py’
Pane.12 - . . 10K S 2uF
| O Rae [z v a x INTERCOM LEVEL Y ; :
N 324 i_ 1 FROM REMOTE .|
1o0pF
CONTINUED ON il = 'E!F&rm“m’rt o =
ST 2 ) 2105 PIX 10
mf .mgl HW] gy
nE2 1300 2 it '
1
Paes n& | BELLE P38 ,:T: fg‘é

19096283161 D — =
TP WE (2.2 P-P)
FOR 3M QT i

REMOTE INTERFACE BOARD
19D902931G1

(19D902933, Sh. 1, Rev. 10)
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SCHEMATIC DIAGRAM

+5VDC BIAS TO AUDIO CIRCUTTRY

5]  trozeo Tam 15V OVIC NORMALLY TO MJIE ALDIO GATE.
a7 +10VDC PASSES DESK NIC AUDIO 70 LINE WHEN:
TTe03 TESK MIC FTT KEYED AND REMOTE SH ON
. ar Lo 8.8 ¥ 5.2 VIC -]
P205 o INTROH SH O, DESK HIC FTT KEYED, AND REMOTE SH OFF
€350 SR 5 Tt INTRCH SH ON, C PTT KEYED, MUTED.
TO INTERCONNECT BD | L o | 2 T Taz ESK A \ o R e A 1302
CONTIMED FRON - - = 4 TO REMOTE BD
M\_i > Ras CONTINAD Frow
13.8 vIC jmzo oL TTLINE i 2 3T Taw N’fli
P2¢s. 1 (304.1 PIN 13 ’
a- -
302 3
. | P82 —+— |
= = Jaee 4
P2¢5. - — 5
o BB Fiv
P205, 4 | 7S
POl - 10V REG
. 1362 6
Pags,5 WIC NORMALLY TO MUTE ALDID GATE. ol ——
PTT (FROM RENOTE) - +1OVIC MSSES X ALDIO T0 e Hew: w7 ‘ A
A\ e oo Py | ot - 5 | SPARE {HANDGHARE) /\
P205.7 RX AUDIO MUTE
A P () ot b s
P265.B - 1o
“ATE ATE -
1
+s VIC X ACTIVE a8 rae_11
8 VIC RX AT mty |, S 5|t DISABLE (SEC IET)
e ol i N
(HOHITCH) | s 11 +1VIC NORWALLY ALDITO GATE ON, ?
EWTE O 3 OVIC WUTES AUDIO FROM LINE WHEN:|
P20s.12 ACTIVE
mnm:és:cm) > - IES( MIC AUDIO TO LINE ACTIVE.
J301
TO CONTROL PANEL
CONTINUED FRON
[x1ov [ +10v ] M,\\!EEII
@04 ov_INTERCON nn
BB, R 10V GFF
ppés Syl Taet_y
< > [
P04 T LT N
TO INTERCONNECT BD Y —
CONTINIED FROM RI78 1K 1013
SHEET | W " | REWOTE OFF SH
P/\’\_\_ = == G354
100pF 100pF
= ’ 10V REMOTE ON
2045 OV REWOTE OFF
TESK NIT PIT| -
P204.6
PIT -
R 130t 7
"' | PosR LED
— OVIC NORNALLY TO MUTE AUDIO GATE. 30 1301 B
ms +10VIC PABSES DFSK XIC AUDIO TO TX AUDIO > | SPAE
HHEN DESK MIC PTT KEYED AMD INTRCH SM OFF.
~Q WIC 10 1X AUTE
70 SHEET 1
/ (3042 PIN 5

REMOTE INTERFACE BOARD
19D902931G1

(19D902933, Sh. 2, Rev. 10)
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