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Communications
Sector

DC REMOTE CONTROL BOARDS

MODEL TRNS5191A (2-WIRE)
MODEL TRN5192A (4-WIRE)

1. INTRODUCTION

This section describes the features and capabilities
of the 2-wire and 4-wire dc remote control boards. The
front panel controls and indicators associated with this
board are shown on Figure 1. The dc remote control
board performs four main functions as follows:

e Translates dc line currents into logic levels which are
used to control station operation.

e Provides amplification for transmit audio inbound
from the wireline before it is applied to the station
control board.

e Provides filtering and amplification for received au-
dio before it is routed outbound to the remote control
console via the wireline.

e Allows local channel selection in servicing or repair
situations.

One other feature associated with this module is the IIN-
TERCOM switch §902. This switch allows intercom ca-
pability between a service technician at the station and
the remote control console operator. The use of the in-
tercom is described in the Operaticn section of this man-
ual.

2. DESCRIPTION
2.1 GENERAL

The dc remote board is available in two models.
The first is a I-receiver, 2-wire version (standard) and

the other is a I-receiver, 4-wire version (optional). The
4-wire option permits full duplex operation with the
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console. For a repeater (RT) station that is not to be
wireline controlled, this board can be omitted.

2.2 FUNCTIONS
2.2.1 Line Current Detection

The polarity and magnitude of the control cur-
rents on the wireline are detected by opto-isolators
U901-U904 as shown on the schematic diagram located
at the end of this section. The optimum values of these
control currents are plus and minus 2.5, 5.5 and
12.5 mA, but the detectors are capable of detecting cur-
rents as low as 2 mA, 4.5 mA, and 10 mA respectively.
The function initiated by each current is defined by soft-
ware associated with the station control board rather
than by hardware. This affords greater system flexibility
by allowing choices to be made in the definition (or
definitions) for each current. Table 1 can be used as an
aid in understanding the operation of the command
(CMD) lines which the d¢ remote board uses to com-
municate with the station control board. A “HI” in-
dicates that the particular bit is active ( + 5 V).

Table 1. DC Line Current Truth Table
Current P804-6 P804-7 P804-8 P804-9
{mA) CMD3 CMD 2 CMD 1 CMD4g
125 0 H . H H L
+5.5 L H H L
+2:5 L L H L
O (nulb) L L L L
=245 L L L H
—=5.5 L H L H
~12.5 H H L H

NOTES:
I.H= +5V;L =0V ]
2. Current Detectors Enabled (ADIS = H)

2.2.2 Transmit Audio Amplification

As shown on the schematic diagram, incoming
line audio is coupled through transformer T901 and is

then applied to the first of two op-amp stages. The
amplified output is routed to the station control board
via W401 and P804-5.

2.2.3 Receive Audio Amplification and Filtering

Received audio enters the board at P804-4 and is
routed to the line amplifier chain which consists of
U906B, U907B, U907C, Q906, and Q907 (see the
schematic diagram). The first amplifier also provides
filtering which causes the audio response to roll off at
approximately 40 dB per decade at frequencies above
3400 Hz. The audio is then routed to the wireline either
via T901 in 2-wire systems or via T902 in 4-wire systems.

2.2.4 Local Control

When the ACC DIS (access disable) switch S801
on the station control module front panel is actuated,
the ADIS line at P804-10 goes low. This disables the
current detectors to prevent the remote control console
from accessing the station. When this occurs, the
CHANNEL switch (S901) on the dc remote board is
allowed to control the command lines leading to the sta-
tion control board as shown on the schematic diagram.
This switch can be very useful as a diagnostic tool. Each
switch position 1 through 4 (as shown in Table 2) has the
effect of changing the station to the corresponding
channel (1 through 4) as defined by the program in the
station control board personality prom.

Table 2. Channel Switch Truth Table

5901 P804-6 P804-7 P804-8 P804-9
Position CMDB 3 CMD 2 CMD 1 CMD 8
1 L L L H
2 L L H L
3 L H L L
4 H L L L
NOTES:

1. H= +5V;LL =0V
2. Current Detectors Disabled (ADIS = L)




2 BENCH TEST OF DC AEMOTE CONTROL BOARD,

Al TEST EQUIPMENT REQUIRED FOR BENCH YESTING

- DCCURRENT GENERATOR OR REMOTE CONTROL CONSOLE

~  AUDIO OSCILLATOR

- AC&OC VOLTMETER

- OHM METER

—  MODEL TANB471A WIRELINE INTERFACE BOARD

- MODEL TKNB305A WIRELINE INTERFACE CABLE

~ 4138V SUPPLY

~ 49,6V SUPPLY

~  +5VSUPPLY

TESTING SET UP:

1. CONNECT THE +13.8 V SUPPLY TO PBO4 -1 AND CONNECT ITS
GROUND TO PB04-2 (OR TO TEST PINS SCREENED A+ & A.G.,
RESPECTIVELY}.

2 CONNECT THE +9,6 V SUPPLY TO PB04~3 AND iTS GROUND TO
PB04--2 {OR TO TEST PINS SCREENED +9.6 V & A.G.. RESPECTIVELY)

3. CONNECT ONE END OF LINE INTERFAGE CABLE TO PBO4 ON
DC REMOTE BOARD AND CON'ECT OTHER END TO J1602 ON
LINE INTERFACE BOARD

B
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PATH GQOD.
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ON REMOTE CONTROL
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XMIT AUDIO
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8OARD

CAUTION
DURING THE FOLLOWING
PROCEDURE, APTT
MAY OCCUR. KEEP
AWAY FROM ANTENNA,

TS REMOTE
CONTROL BOARD
ON BENCH

Y

DISCONNECT LINE

ATTACH DC GENERATOR
TO PROPER LINE TERMINAL
MONITOR U054

AND 12 WITH DC
VOLTMETER.

APPLY 5.6 MA
TO LINE
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APPLY +125 MA
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TS REMOTE
CONTROL BOARD
ON BENCH

BOTH UQ05-12
HI AND THE +DET
LED LIT (ON)

TS REMOTE
CONTROL 80ARD
ON BENCH

Y ABBREVIATIONS USED IN THE CHARY

I MEASUREMENTS ARE DC, UNLESS OTHERWISE STATED.

SIGNAL PATH s TROUBLESHOOTING
LT = LESS THAN

DONE GT = GREATER THAN
EGT =  EQUAL TO OR GREATER THAN
ELT = EQUAL TO OR LESS THAN
usei-5 = PIN & OF U901
coL = COLLECTOR {OF TRANSISTOR)
LG = LOGIC GND
AG = AUDIO GND

SAULT
™ = TEST POINT {ON THE BOARD)

TS STATION
CONTROL BOARD

CONNECT DC CURRENT GENERATOR OR REMOTE CONTROL
CONSOLE TO LINE 1 ON LINE INTERFACE BOARD.

OBSERVE PROPER POLARITY.

CONNECT THE +5 V SUPPLY TO TEST PIN SCREENED +5 V.
ATTACH GROUND LEAD TO TEST PIN SCREENED L.G. (LOGIC
GROUND).

CONNECT JUMPER WIRE FROM +5 V TEST PIN YO P804-10 TO
PROVIDE AN ACCESS ENABLE SIGNAL TO THE DC REMOTE
CONTROL BOARD UNDER TESY.

PERFOAM THE FOLLOWING TS PROCEDURE TO DETERMINE
TS CHART STARTING POINTS.
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DETECTORS

INOPERATIVE
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CONNECTIONS AND CABLE
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BOARD

BV
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NOTES:
1.

A} TEST EQUIPMENT REQUIRED FOR BENCH TESTING:
- DC CURRENT GENERATOR OR REMOTE CONTROL CONSOLE
~  AUDIO OSCILLATOR
~ AC&OC VOLTMETER
INITIAL PROBLEM ISOLATION: -~ OHMMETER
- MODEL TRNS471A WIRELINE INTERFACE BOARD
Al TEST EQUIPMENT REQUIRED FOR IN--STATION TESTING — MODEL TKNS305A WIRE LINE INTERFACE CABLE
~ DC CURRENT GENERATOR OR REMOTE CONTROL CONSOLE T NasvsupeLy
~  RF SIGNAL GENERATOR 496 VSUPPLY
~  DCVOLTMETER - +5 VY SUPPLY
- METER
8l Acn:i:'/g;me:; “ACC DIS"” POSITION B TESTING SET P
- 1. CONNECT THE +13.8 V SUPPLY TO PBO4—1 AND CONNECT ITS
€)' ATTACH AC VOLTMETER ACROSS LINE 1 (FOR 2-WIRE STATIONS) OR GROUND TO PB04—2 (OR TO TEST PINS SCREENED A+ & A.G
LINE 2 (FOR 4—WIRE STATIONSI, RESPECTIVELY). '
O e eIV FREQUENCY. 2. CONNECT THE +9,6 V SUPPLY TO PB04-3 AND ITS GROUND 70
- WITH 13 KHZ DEVIATION P804-2 (OR TO TEST PINS SCREENED +0.6 V & A.G., RESPECTIVELY).
E)  ACTIVATE $802 TO "PL DIS" POSITION.

m

TAOUBLESHOOTING PREREQUISITES: 2 8

PERFORM THE FOLLOWING PROCEDURE.

OBSERVE
METER
READING

ENCH TEST OF DC REMOTE CONTRQL BOARD,

3. CONNECT ONE END OF LINE INTERFACE CABLE TO PBO4 ON
DC REMOTE BOARD AND CON“'ECT OTHER END TO J1602 ON
LINE INTERFACE BOARD.

ACVE AUDIO

PATH GOOD.
MONITOR TP-TXA

ON REMOTE CONTROL
BOARD.

is
IT THE
PROPER LEVEL

OBSERVABLE
INDICATION

MONITOR TP-2 PERFORM LEVEL

ON STATION CONTROL SETTING

BOARD FOR ANY PROCEDURES OBSERVABLE
INDICATION INDICATION

XMIT AUDIO
PATH GOOD
ON REMOTE
BOARD

ANY
YES J T$ REMOTE

OBSERVABLE CONTROL BOARD
INDICATION ON BENCH

NO

MONITOR TP-3

ON STATION CONTROL
BOARD FOR ANY
INDICATION

OBSERVABLE
INDICATION

TS STATION
CONTROL BOARD

TS RECEIVER

CAUTION
DURING THE FOLLOWING
PROCEDURE, APTT
MAY OCCUR. KEEP
AWAY FROM ANTENNA,

DISCONNECT LINE.

ATTACH DC GENERATOR
TO PROPER LINE TERMINAL.
MONITOR U205-4

AND 12 WITH DC
VOLTMEYER.

APPLY ~5.5 MA
TO LINE
TEAMINALS

APPLY +125 MA
TO LINE
TERMINALS

SOTH US54
Hi AND THE —DET
LED LIT [ON)

TS REMOTE
CONTROL BOARD
ON BENCH

B8OTH U906--12
Hi AND THE +DET
LED LIT {ON)

TS REMOTE
CONTROL BOARD
ON BENCH

l

= ALTERNATE SIGNAL PATH

= TEST TO BE DONE

= DECISION

= SOURCE OF FAULT

SYMBOLS AND ABBREVIATIONS USED IN THE CHART
ALL VOLTAGE MEASUREMENTS ARE DC, UNLESS OTHERWISE STATED.

s = TROUBLESHOOTING

LT = LESS THAN

GT = GREATER THAN

EGT = EQUAL TO OR GREATER THAN
ELT “ EQUAL TO OR LESS THAN
Ug01-5 = PINSOF U0t

cot = COLLECTOR {OF TRANSISTOR)
LG = LOGIC GND

AG = AUDIO GND

TR = TEST POINT (ON THE BOARD)

TS STATION
CONTROL BOARD

CONNECT DC CURRENT GENERATOR OR REMOTE CONTROL
CONSQLE TO LINE 1 ON LINE INTERFACE BOARD.

OBSERVE PROPER POLARITY,

CONNECT THE +8 V SUPPLY TO TEST PIN SCREENED +5 v,
ATTACH GAOUND LEAD TO TEST PIN SCREENED L.G. (LOGIC
GROUND)

CONNECT JUMPER WIRE FROM +5 V TEST PIN TO PB04-10 TO
PROVIDE AN ACCESS ENABLE SIGNAL TO THE DC REMOTE
CONTROL BOARD UNDER TEST,

PERFORM THE FOLLOWING TS PROCEDURE TO DETERMINE
TS CHART STARTING POINTS.
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y
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ON LINE 1
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OR OSCILLOSCOPE IS
FLOATING FOR FOL—
LOWING MEASUREMENT

GT37V
ACROSS RS06
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GT2MA NO

CHECK CURRENT SOURCE
CONNECTIONS AND CABLE
FROM LINE INTERFACE BOARD

ON LINE

BE SURE VOLTMETER
OR OSCILLOSCOPE 1S
FLOATING FOR FOL--
LOWING MEASUREMENT

GT

0.7 V ACROSS

RE06
?

NO

FOLLOWING VOLTAGE
MEASUREMENTS MUST
BE REFERENCED TO
L.G. TEST POINT

CHECK CURRENT SOURCE
CONNECTIONS AND CABLE
FROM LINE INTERFACE
BOARD

BV
AT US05-6

REPLACE
U902

REPLACE
CR0t
& CR904

PERFORM INITIAL
PROBLEM ISQLATION
REPLACE TEST PROCEDURE
U905

REPLACE
Q904

+25MA
DETECTOR
oK

REPLACE

D5802

v

CHECK CURRENT SOURCE
m] CONNECTIONS AND CABLE
FROM LINE INTERFACE
BOARD

BE SURE VOLTMETER
OR OSCILLOSCOPE IS
FLOATING FOR FOL-
LOWING MEASUREMENT

FOLLOWING VOLTAGE
MEASUREMENTS MUST
BE REFERENCED TO
L.G. TESY POINT

REPLACE
ug0t

REPLACE
usos

PERFORM INITIAL
PROBLEM ISOLATION
TEST PROCEDURE

~DET
e ég\‘ REPLACE
0903
~25MA
DETECTOR REPLACE | gy
oK 08801
WA MA o CHECK CURRENT SOURGE
CONNECTIONS AND CABLE
R GREATER ON b P FROM LINE INTERFACE
, BOARD
ves
\ 4
BE SURE VOLTMETER
OR OSCILLOSCOPE 1S
FLOATING FOR FOLLOW--
ING MEASUREMENTS
ot
16 v AcRoss N\, O
906
REPLACE
VR902
APPROX
7V ACROSS REPLACE
B9t Qs02 EEPS-3t
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DC REMOTE CONTROL BOARD
TROUBLESHOOTING CHART

CHECK CONTINUITY

PLACE CHANNEL
FROM ANODE TO

CAT! 5y SWITCH 5901 TO
0.2V ACROSS REPLACE ATHODE OF CRI02; REPLACE POSITION 4
REPLACE COMMON 15 CATHODE AT U905
Q902 EMITTER TO 1903 U905
Q02
coL.
7
5
FOLLOWING VOLTAGE 'S THERE e ATO;:, R
REPLAC! 5901
MEASUREMENTS MUST CONTINUITY cR902 or
BE REFERENCED TO
L.G. TEST POINT a5V AT REPLACE
APPROX, 0903 COL. Q903
REPLACE
1V ACROSS U904-1 Usod
AND U904-2
REPLACE By
LA
CRY03 AT:zm_L 2,
REPLACE o -3
CHANNEL SWITCH REPLACE .
U903 OPERATIVE P
IN POSITION 1 03901
FOLLOWING VOLTAGE
MEASUREMENTS MUST
BE REFERENCED TO
L.G, TEST POINT ggnaréic;;owe R
PLACE CHANNEL " 5V
SWITCH 5901
sV H@ TQ POSITION 2 AT US05—2
REPLACE
AT U052 05
DISCONNECT JUMPER BETWEEN ‘
REPLACE 46V TEST PIN AND PB04—10. v
Voo CONNECT JUMPER BETWEEN
PB04.-10 AND GROUND (LG.). g
{ACCESS DISABLE JUMPER
05V AT No P FERLACE < :;c’:NONPEELRSAWTE‘?
12.5MA 8901-2 ssat IN ALL POSITIONS
DETECTOR )
oK FOLLOWING VOLTAGE
MEASUREMENTS MUST Yes @‘._‘,_’
W5V 8E REFERENCED TO
REPLACE : F————P L.G. TEST POINT
AT UB05-12 ot
BIEEONNEST ™
CURRENT
GENERATOR
FAOM BOARD
A
55 MA CONNECT AUDIO OSCILLATOF
DETECTOR THE LINE 1 TERMINALS (TERM
CHECK CONTINUITY 1 AND 3) BOARD, ON THE LINI
o FROM U021 TO BOARD, TERMINAL 1 1S SCREI
Ug02--2; COMMON COMPONENT SIDE OF THE 801
1S UB02-2. 5V OSCILLATOR FOR 0.8 V AMS &
AT U905-6 REPLACE
Y uos
ov INTERMITTENT
67 CHECK CURRENT SOURCE AT U905-9 CONNECTION iN
10 MA ON No CONNECTIONS AND AND U905-11 ACCESS DISABLE
LINE 1 CABLE FROM LINE JUMPER
) INTERFACE BOARD \S THERE
CONTINUITY 8;‘;2“‘“
YES
REPLACE
Q904
¥ SIGNAL
Biswf VOOLT:;:;?R +5V DC AVAILABLE ACROS
PP vaitrates s AT L9018 AND REPLACE T901 -1 AND 4
FLOATING FOR FOL— o
LOWING MEASUREMENTS CHECK CONTINUITY Use1 10
FROM ANODE TO
CATHODE OF CR804;
COMMON (S CATHODE CHANNEL SWITCH
OPERATIVE gg;é;cs »
IN POSITION 2
FOLLOWING VOLTA
MEASUREMENTS M,
8E REFERENCED TO
REPLACE A.G. TEST POINT
'S THERE REPLACE Q905 PLACE CHANNEL
CONTINUITY Jiain SWITCH $901 TO
POSITION 3 -
SIGNAL
PLACE CHANNEL AVAILABLE AT
REPLACE SWITCH 5901 TO o0n 12
VRZO1 REPLACE POSITION 1 -
CR9O ?
<
@ » )
CHECK THAT LT
[CURRENT GENERATOR 0.5V AT NO REPLACE
1S DISCONNECTED 5901 SIGNAL
PLACE 59011
asor FROM BOARD ) » AVAILABLE AT
»
Uge7-1
Yes
CHECK CONTINUITY
FROM USD1-1 TO
U901 -2; COMMON
IS UBO1-2
LT
ozv . SIGNAL
ACROSS 090) g;g‘ucs Zgg;—“c AVAILABLE AT
EMITTER TO TXA TP
coL? N
IS THERE AEPLACE
L.
CONTINUITY Jibad

TRANSMIT {IN BOUN
AUDIO PATH IS
OPERATIVE ON
REMOTE CONTROL
BOARD,

CHANNEL SWITCH
OPERATIVE
IN POSITION 3
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0.2 V ACROSS
0902 EMITTER TO

REPLACE
Q02

APPROX.
REPLACE
1V ACROSS U904~1 Ug04
AND U804 -2
FOLLOWING VOLTAGE
MEASUHEMENTS MUST
BE REFERENCED TO
LG, TEST POINT
AEPLACE
usod

+BV

NO
AT UB05-12 REpLACE

ug0s
55MA
DETECTOR
oK
6T CHECK CURRENT SOURCE
10 MA ON No CONNECTIONS AND
LINE 1 CABLE FROM LINE
) INTERFACE BOARD
YES

BE SURE VOLTMETER
OR OSCILLOSCOPE 1S
FLOATING FOR FOL-
LOWING MEASUREMENTS

REPLACE
VR901

REPLACE
asot

02v
ACROSS Q801
EMITTER TO
coL?

REPLACE
0901

FOLLOWING VOLTAGE
MEASUREMENTS MUST
8E REFERENCED TO
LG. TEST POINY

REPLACE
Ueo3

5V
AT UB05-2

125 MA
DETECTOR
oK

>

DISCONNECT
CURRENT

GENERATOR
FROM BOARD

CHECK CONTINUITY
FAGOM US02~-1 TO
U902--2; COMMON
1S Ue02-2.

REPLACE
uso3

REPLACE
Ug0s

CHECK CONTINUITY
FROM ANODE TO
CATHODE OF CR802;
COMMON IS CATHODE

IS THERE NO
CONTINUITY
)

YES

\ 4

REPLACE
CR903

CONNECT POWER
TO BOARD

REPLACE
CRY02

IS THERE
CONTINUITY

CHECK CONTINUITY
FROM ANODE TO
CATHODE OF CRS04;
COMMON 1S CATHODE

DISCONNECT JUMPER BETWEEN
+5 V TEST PIN AND P804-10,
CONNECT JUMPER BETWEEN
PBO4-10 AND GROUND (L.G.}
{ACCESS DISABLE JUMPER)

REPLACE
U802

IS THERE
CONTINUITY

REPLACE
CR901

O—»

CHECK THAT

S DISCONNECTED
FROM BOARD

CURRENT GENERATOR

CHECK CONTINUITY
FROM U901-1 TO
U901~2; COMMON
IS U012

REPLACE
CRA04

1S THERE
CONTINUITY

REPLACE
ug0t

FOLLOWING VOLTAGE
MEASUREMENTS MUST
BE REFERENCED TO
L.G. TEST POINT

av
AT US05-9
AND U905--11

+5VDC
AT US01-8 AND
Ug01--10

PLACE CHANNEL
SWITCH $901 TO
POSITION 1

INTERMITTENT
CONNECTION IN
ACCESS DISABLE
JUMPER

REPLACE
usos

AEPLACE
Q908

g
y

REPLACE
5801

+5V
AT U905-4
?
YES

REPLACE
U805

LY

05V AT REPLACE
0903 COL %03
CHANNEL SWITCH REPLACE D
OPERATIVE DS901 v
N POSITION 1
PLACE CHANNEL
SWITCH 5901
TO POSITION 2
A
3
LT
05V AT ~o REPLACE 4
$901 -2 8901
?
YES
Y
AEPLACE
AT U056 Ug0s
REPLACE
Q904
CHANNEL SWITGH REPLACE P
OPERATIVE 05802 =
IN POSITION 2

PLACE CHANNEL
SWITCH 5801 TO
POSITION 3

BV
AT U905--12

CHANNEL SWITCH
OPERATIVE
IN POSITION 3

NO

REPLACE
U905

A 4

PLACE CHANNEL
SWITCH 5801 TO
POSITION 4

BV
AT 59011

REPLACE
L1908

CHANNEL SWITCH
$301 OPERATIVE
IN ALL POSITIONS

)

CONNECT AUDIO OSCILLATOR TO

THE LINE | TERMINALS (TERMINALS

t AND 3) BOARD. ON THE LINE INTERFACE
BOARD. TERMINAL 1 1S SCREENED ON THE
COMPONENT SIDE OF THE BOARD. ADJUST
OSCILLATOR FOR 0.8 V RMS @ 1000 HZ.

SIGNAL

AVAILABLE ACROSS
T901-1 AND -4

INTERFACE

DISCONNECTED OR INTER--
MITTENT CABLE CON—
NECTION FROM LINE

BOARD

FOLLOWING VOLTAGE
MEASUREMENTS MUST
BE REFERENCED YO
A.G. TEST POINT

T801--12
?

SIGNAL
AVAILABLE AT

INTERMITTENT OR
FAULTY T801;
REPLACE T901

SIGNAL

use7-1

SIGNAL

TXA TP
?

AVAILABLE AT

AVAILABLE AT

48V

AT U073

48V
AT U806--3

AEPLACE
uso?

REPLACE US06,

REPLACE
Us08

€900, OR UBOT /

BOARD.

TRANSMIT (IN BOUND}
AUDIO PATH IS
OPERATIVE ON
REMOTE CONTROL

v
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DC REMOTE CONTROL BOARDS

S DC REMOTE CONTROL BOARD
e | TROUBLESHOOTING CHART

REQUISITES ON
THIS CHART

7
FOLLOWING VOLTAGE
MEASUREMENTS MUST
BE REFERENCED

TG AG TEST POINT

IF MODEL TRNSTIOTA 2-WIRE DC REMOTE CONTROL BOARD 1S
BEING TESTED, CONNECT A 800 OHM (DR 800 OHM.-SYSTEM
LINE IMPEDANCE RESISTOR ACROSS TERMINALS 1 & 3 ON THE
LINE INTERFACE BOARD. (TERMINAL 1 1S SCREENED ON THE
COMPONENT SIDE OF THE BOARD.} {F MODEL TRNS192A
4-WIRE DC REMOTE CONTROL BOARD IS BEING TESTED,
CONNECT A 600 OHM {OR 900 OHM-SYSTEM LINE IMPEDANCE)
RESISTOR ACROSS TERMINALS 4 & 6 ON THE LINE

INTERFACE BOARD,

A

CONNECT AUDIO
OSCILLATOR TO PEO4--4

SET LEVEL FOR 340 MV RMS
@1000 HZ,

SIGNAL

AVAHLABLE AT
PROA-4

NO REPLACE

1806

POTENTIOMETER R§24
ROTATED FULL COW
ORINTERMITTENT,
REPLACE RO24

SIGNAL U801
AVAILABLE AND JU202 IY\;?)‘J‘};[;\ILD
o S - e ACROSS T901 -1 I
SIGNAL INSTALLED J802

AND TS0Y -4

REPLACE
ugo7

AVAILABLE AT
Q806 BASE

PLACE SHORY
CIRCUHT ACROSS
€908

SIGNAL At
AVAILABLE AT YES

0806 EMITTER

REPLACE
use?

AVAILABLE AT
Q907 BASE

SIGNAL
AVAILABLE NO POSSIBLE INTER-
ACROSS 19011 o MITTENT PINS ON

T801; REPLACE T901

ANG TG01 -4

REPLACE 3
YES
Q806 SIGNAL
— S AVAILABLE AT REPLACE
0607 EMITTER 0906 A v
_— SIGNAL JUMPE RS SIGNAL
POSSIBLE INTERMIT AVAILABLE PLACE SHORT 01 AND 16502 AVAILABLE
e TENT PING ON T802; i ACROSS T802-1 AND CIRCUIT ACROSS NSTALLED ACROSS TY02-1 AND eer{ A WIRE LINE EEPS.-35644.-0
REPLACE T802. T902-4 €910 STALL 19024 T (SHEET 3 OF 3}
- - )

YES
Al
AREMOVE
JUSOT AND
JUso2 2

RECEIVE {QUTBOUNDY ALIDIO
B PATH IS OPERATIVE ON
AEMOTE CONTROL BOARD 5
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ACCESS DISABLE

L INE ¢

LINE AUDIO

DC REMOTE CONTROL BOARDS

BLOCK DIAGRAM

68P8I063E62

CR901-4, CR 05,6901,
usot, Usoe U903 ,VRS01 BUFFERS
5 >
— R > o 3
~2.5MA CR907, 0902, US05F
B CURRENT U904, VR902
DETECTOR
BRIDGE 55 MA D,c &> CMD 2
DETECTOR
USO5B
4
5502 [+ DETECT ]
+DET OR+2.5MA Deo CMD 1
U 9054
> > >0 s
ueosc 05501 @ ~ DETECT
-DET OR - 2.5 MA Dc N cMD &
o USO5E
HANNEL
] f B
T $304 o
Uso5D
& © ‘r—» ------- BE/TRC
R935 c & INTERCOM
AMPLIFIER~ AMPLIFIER - Y; 6902 5 oFF
T901 ATTENUATOR LOW-PASS FILTER
s ,
;? > D > {:\/\ TX AUDIO
AUDIO 8 : ¢ u907A US07 D
DC CONTROL i
; JUSG3,4 IMPEDANCE
i MATCHING JUMPERS
_L_ LEGEND:
_"——' AUDIO SIGNAL FLOW
—Pp——  CONTROL SIGNAL FLOW
& & 4B EITHER WAY,
NOT S/MULY;.NEDUS
NUELTY fusoz | TRn 51924 rs02 |
4- WIRE APPLICATIONS ONLY ’ N
LOW - PASS FILTER | § ! I
!
LINE DRIVER | i |
H
R LINE LEV , | : AUDIO LINE 2
Uso6 8 S > I § ! |
R924 | : >
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DC REMOTE CONTROL BOARDS
CIRCUIT BOARD DETAILS AND PARTS LISTS

parts list

TRN5191A 2-Wire DC Remote Control Board

68PB1063E62

1-20-88

TRN5192A 4-Wire DC Remote Control Board PL-8145-A
REFERENCE  MOTOROLA REFERENCE  MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION

capacitor, fixed: uF +5%;50V: voltage regulator: (see note)

uniess otherwise stated VRO01 48-82256C56 Zener; 8.8V
€900 23-11019A20 10 £20%;25V VR902 48-82256C61 Zener; 5.8V
9801, 902 8-11017A17 0.1 VRS03, 904 48-82022N05 suppressor, transient
€803 8-11017A15 056
C904 8-11017A08 .01 cable, assembly:
€905, 906 21-11014H32 20 pF; 100V W401 30-83139N02 26-conductor; flat; 1.5" used (Remote P . % . e -
€907 23-11018A20 10 + 20%; 25V Controly; includes ref. item P804 and PCB & e ¢ e ¢ e & & & &
C9808 21-11021G07 .01 +100-0% header
gg?g ggggzgggg gg f }gz“' ggg:l/(TRNSXQZA) note: For optimum performance, diodes, transistors, and integrated circuits must

R 2% o
co13 81101717 01 be ordered by Motorola part numbers. C\QIQO
Cat4 7-11017A11 022 il
C915 21-11022F58 470 pF
C916 23-11019A20 10, 100V
c917 23-11019A46 100 +20%; 25V TRN5183A DC Remote Escutcheon
c918 21:11021G07 01 + 100-0% TRN5200A Blank Escutcheon PL-8238-0
C919 21-11021E05 220 pF £ 10% REFERENCE MOTOROLA
Cg21 8-11017A17 0.1 SYMBOL PART NO. DESCRIPTION
11019A 10 £20%;25V
8355 311181?“@3 91pF ° 13-83115N01 BEZEL, dc remote (TRN5183A}
13-83115N02 BEZEL, blank (TRN5200A}

diode: (see note) 36-83144N01 KNOB, channel, dc remote (TRN5193A)
CRY01 thru 904 48-82466H18 silicon
CR905, 306, 907 48-11034A01 siticon

DS901, 902

4901

P804

Q901,902
Q903, 904, 905
Q908, 907

R901, 902
RO03, 904
RO05
RO06
R907
R908
R909
R910
R911
R912
R813,814
RO15,816
RO17
R918
R919
R920
R921
R922
R923
R924
R925
R926
R927
R928,929
R930, 931
R932
R833
RG34
RG35
R936
R937
R938
R938
R940
RO41
RG42
RO43

S801
S$902
1801

T902

U801 thru 804
Us05
Ug06

48-82445C30

9-84206N01

48-869643
48-869642
48869787

6-11008A65
6-11009A79
6-11009A88
6-124C41
6-10621C03
6-11009A93
6-11009A89
6-11009A41
6-83175C98
6-11009A93
6-11009A31
6-11009A77
6-11009A49
6-11009A88
6-11009A84
6-11009A52
6-11009A96
6-11009A71
6-11009A88
18-83686N05
6-11009A49
6-11009A85
6-11009A73
6-11009A89
6-11008A23
6-11009A82
6-11009A55
6-11009A88
18-83686N06
6-11009A62
6-11008A55
6-11009A49
6-11009A77
6-11009A01
6-11009A76
6-11009A73
6-11009A89

40-83658N01
40-83685N07
25-83036L01

25-83036L.01

51-83629M75
51-83627M92
51-82848M17

light emitting diode: (see note)
yellow

connector, receptacie:
6-contact; female

connector, plug:
26-contact; p/o W401

transistor: (see note)
PNP; type M9643
NPN; type M9642
NPN; type M9787

resistor, fixed: £ 5%; 1/4 W:
unless otherwise stated
4.7k

18k

47k

470 = 10; carbon composition
1210 = 1%; 118W

68k

47k

470

22k = 1%

68k

180

15k

1k

47k

30k

1.3k

91k

8.2k

20k

variable; 5k (line level)
1k

33k

10k

47k

82

3.6k

1.8k

43k

variable; 250k (transmit tevel)
3.6k (TRN5192A)

1.8k (TRN5192A)

1k

15k

10

13k

10k

47k

switch:
2-pole, 4-position
spdt

transformer:

pri: leads 1to 2 & 3to 4;res. 25 chms
sec: leads 7t0 9 & 11t0 12; res. 250 ohms
pri:leads 1to 2 & 310 4;res. 25 ohms
sec: leads 7to 9 & 11to 12; res. 250 ohms
(TRN5192A)

integrated circuit: (see note)
opto-isoiator

hex Schmitt inverter

dual opamplifier

J904
{~LINE 2{+)
2-N.C.
3-LINE 2(~)
4~ LINE {{+)

S ~N.C.
6-LINE i(~)

&

5

@

O W40t (FLAT CONDUCTOR)

STRIPE—

WNRE




4901
1~LINE 2(+)
2-N.C.
3-LINE 2(-)
4~ LINE {{+)
5-N.C.
6~ LINE t{~)

{+9.6V]

e

@85 9 ¢

. B 8 @ ; @8 e & e e e 9
D W401 (FLAT CONDUCTOR) SHOWN FROM COMPONENT SIDE
COMPONENT SIDE BD-EEPS-37427-0
TRANSISTOR DETALL SOLDER SIDE BD-EEPS-37428-0
OL~EEPS-37429-0
Q901, 902 Q903 THRU Q907
CBE CBE
TOP VIEW

TOP VIEW




MUST BE CARBON COMPOSITION TYPE T
ASSURE RELIABILITY IF SUBJECTED
TO WIRELINE SURGES INDUCED BY

VRS04

MCALLY 160 mV AMS
70 OBM ON LINE

LIGHTNING.
+5V
3
RA06 R908 P/O
CR205 Q90! 88K OV=0FT i U905F2 ;B_Oﬁ
huy B 6
T us03 |5
—_— 3 12.6maA
1=
2 Cgé)sgs LINE
4 058 u9058
VRSO g )
88V Qv=DET 13 o 12 I .
+5V +5V
Y >
R909 5.5mA
47K ROI2 bt Rota
CR907 9902 68K LINE P
b ta €§ 7/ DS902
o1 1 ugo4 s YDETECT
R
2.2K ¢ — (e R9I6 Q904
1% i Lcsm USO5A 15K M9642
NOTE 5 2 QV=DET 5 6
4 0t T £ 8
|\ VRoo2 L——— 5y
% )sev
#2.5mA
OR*DET 389(133
LINE
! // DS 901
~DETECT
303 RS04 RIS 903
e e USO5E 15K 39642
oy ov-per 3 4
+5v J gut B 9
m 2.5mA
OR -DET
5901 LINE
Bis b1
4 [3
g Q905 CHANNEL
15K R943 M9642 INTERCOM
o 5902 y———P— 12
OFF
» 5
AN
TRN 5192A T P/0
ONLY o
} (2 T902 | R
\ iI§ ik
A S e I
NOTE 2 | s | ’
— b > |
. | | c910
R936 R937 | 2.2
VR903 ‘ 3.6K 18K i ‘
ALLY 160 mV BMS JU90B A+ ' 3 N.C. 2
0 DBM ON LINE = l e e l
1
! ! JU905 8 :
i
i o
NOTE 2 | . . l
7 > H | L g T P 3
\ AN

EEPS-35172-A

CMD 3

CMD 2

REFER TO DC
- LINE CURRENT
TRUTH TABLE

CMD ¢

INTERCOM

TX AUDIO

/ : 210+ 90 mv RMS

LINE 2 +

: REFER TO LINE

CONNECTION CHART.
TYPICAL QUTPUT IS,
0.77 V RMS OR 0 OBM.

<

LINE 2~

DC REMOTE CONTROL BOARDS

DC REMOTE CONTROL BOARDS
SCHEMATIC DIAGRAM

INTERCONNECT DETAILS
STATION CONTROL 0C REMOTE
MODULE CONTROL BOARD DC REMOTE LINE
J804 {Pgoa HEADER CONTROL BOARD INTERFACE BOARD
. ™ | J9O1 | PYOL Pi602 | y1602
2 2 1 6
3 3 2 5
4 a 3 4
s 5 s s
o \/\‘
) 5 2
Mg T =)
23 23 6 \_ 1
24 2a W01
25 25 i b
26 26
waot
CONNECTOR DETAILS
REMOTE
CONTROL
0 I z sack
- - o~ o 2 {
o W oW W AUDIO GND oo A+
z [S] z Z © z 4 3
-z 44 z J LINE AUDIO oo +9.6v
6] 5| 4] 31 2 § 6 5
cMD 3 oo TX AUDIO
7
CMD ¢ 816 0 CMD 2
— 10 9
[8/e/e/0 /o]0 /e/e]e /e /a0 ADIS 2 °o CMD @
o ' 19 e
INTERCOM oo BT / TRC
14 13
o0
16 15
oo
REMOTE 18 17
LINE JACK NC oo NC
20 1, o|te
22 2
oo
241 oL23
LOGIC GND 2610 of28 +5V
I
] P8O4
J901 (PIN VIEW)
(FRONT VIEW)
LEGEND:
7 CHASSIS GROUND
EITHER WAY,
4P~ o7 smulTAneous
B AUDIC SIGNAL FLOW
e CONTROL SIGNAL FLOW
{} THEORY NOTE
L AUDIO  GROUND
{7 LOGIC GROUND
—§-B— FOIL JUMPER LOCATION 1-20-88 68P81063E62



ADIS

SPARE

LINE {~

R

REFER TO LINE CONNECTION
CHART & DC LINE CURRENT
TRUTH TABLE. TYPICAL OUTPUT
15 0.77 vV AMS OR 0 DEM.
TYPICAL INPUT IS 13.8mV RMS
7O 776mV RMS OR - 35 DBM

Fo 0 08M.

LINE t +

LINE AUDIO

2SN

340+ 100mV RMS

+9.6V

AUDIO GROUND

LOGIC GROUND

MUST BE CARBON COMPOSITION TYPE T
ASSURE RELIABILITY IF SUBJECTED
TOWIRELINE SURGES INDUCED BY

LIGHTNING.
45V
RI06 Y oro
R905 Q90! R(:?BOKB USOSF PBOG
47K CR90S OV=DET 1 2 /
4 « B 6
i U903 {5
R907
12.5mA
120 Yy = @“——]6 oer
1% 2 €903 LINE
NOTE 4 2 ;g 056 9058
VRIO0$
QD 88V OV=DET 3 a 12 N .
+5Y v
y > s
RY09 . 5mA
47k R912 her R9I4
CROOT Q902 68K LINE 180
/7 ps902
& G | wos Js
RO
DIRECTION ON RI16
22K — (s Q904
BOT
HLINES 1% . Y = <<y 7 co0s U054 K M9642
NOTE 5 OvV=DET & 6
< 4 -0 pt b—1 8
A )YR902 Q +5v
o U905C 5.8V
P804 +2.5mA R9I3
N 9 8 OR -DET 180
10 P hul LINE
// DS 901
13 | N.C TX AUDIO —DETECT
R903 R904
e AMPLIFIER~ ATTENUATOR B K 8K o5E R9IS Q903
XMIT LEVEL A o2 15K Mo642
A+ R935 4 4
A TX AUDIO +5v +5V ovoer 3l o .
P10 ] 250K AMPLIFIER l P
4901 4 CR906 &
— RO10 RO38 2.6mA
TS0! 470 cot9 1 OF —DET
4 2 RO18 1K
& 4> I )% $90t LINE "
47K 220PF 49050 1S 2o
| ~53% R923 4 6
| 2 20K 1 10 RS Q905 [CHANNEL] 3 c [Tx4]
M - 15K TXA
L R943 M9642
[ ¥ = Lgoos usora L4 B2 B [nTERCOM]
¥ 30PF 42V Bk 40 sso2 ¥ ' 2
S R934 3
] oy Uo7 2
5 . 12 OFF
N.C Cg%?::; Vg P——%
2 Uso!
[ 2 ¢ 480, <
R933 $R932
| At 3UBK FaeK
§ v
[He 8 0 > 5
i T Jus03 v
10 AW
o e L LA § yeon, <
N4
o Ro21 WIRE LINE FILTER
P804 9K i e
L 93 gow | rozo c9is TRN 51924 _] er0
4 » i i€ ONLY 3901
0.1 560PF | S
380 mv BMS 12 T902 ]
-
6 1@ P §
- LINE DRIVERS I |
Vg 7 R917 1Sz
USoes Z v 1K cozt [
. 5], R924 2 R925 NOTE 2
9.6V )l . 9
5K 3h 1K ? L & | > | €910
[F5:&v) oA Q906 . 9
Ms787 VRSO3 R936 RO37 ! z2
T R94! I 3,6K 1.8K |
3 P TYPICALLY 160 mV AMS JUS06 A+ 1 N.C.
_1.C908 v FOR 0 DBM ON LINE. = ] b s e l
4.6, T o B |
+l.c900 +9.6V R93I ‘ ! Jueos 8 3|l
T :[ 0 82 !
2 =8 | i ‘
| of
'y =
T NOTE 2 | ; o l
2 — P > | >
*ocote Q907 + |
L.G. T 0 M9787 N
T VR904
28 TYPICALLY 160 mV RMS L
v FOR 0 DBM ON LINE. -
R930 EEPS-35172-
19 S-35172~A
A+
A =
. |#3sv_ Rgao
10
o~ *Leorz  Lcow
Pioo T o

CMD 3

CMD 2

CMD 1

CM0 @

BE/TRC

INTERCOM

TX AUDIO

L,

LINE 2+

LINE 2~



NOTES:

-

Unless otherwise specified, resistor values are in ohms and capacitor values
are in microfarads.

2. Foil jumpers (see LEGEND and Circuit Board Detail) are located adjacent to the
P804 header on the component side of the pc board. These jumpers are cut to
field-convert to 4-Wire DC Remote Control Board to a 2-Wire board. Refer to
JUMPER TABLE for additional conversion requirements.

3. Transformers (T901 and T902) and opto-isolators (U901-U904) provide an
isotating “barrier’” between the remote control line(s) and the station, as shown
by the white line on the component side legend of the PCB.

4. Voltage drop across R907 is approximately 10V dc during 12.5 mA detect.

5. Volitage drop across R811is 7 V during 5.5 mA detect.

Line Connection Chart
Application Linet Line2
J901-4(+),-6(—) J901-1(+),-3(~)
2-Wire inbound Tx Audio, DC Not Used
Control Currents, & Out-
bound Line Audio
4-Wire inbound Tx Audio, & DC  Outbound Line Audio
Controi Current
Jumper Table
Remote Wire Line Jumper Designation
Options Jugot Juso2 JUg03 Juso4 JUsos JU9os
2-Wire {600 ohms) in In In In Out Out
2-Wire (900 ohms) in in In Out Out Out
4-Wire* (600 chms) Out Out In In in In
4-Wire* (900 ohms) Out Out In Out In Out
* SEENOTE2
Integrated Circuit Data Chart
Ref. +5.V +9.6V LogicGnd  Audio Gnd
Desig. (Pin) {Pim) {Pin} {Pin) Description
U901 Reter to the schematic diagram for connections opto-isolator
U902 Refer to the schematic diagram for connections opto-isolator
U903 Refer to the schematic diagram for connections opto-isolator
U904 Refer to the schematic diagram for connections opto-isolator
Ug0s 14 - 7 - hex schmitt {inv)
ugsoe - 8 - 4 dual opamp
Uo7 - 4 - LB quad op amp
DC Line Current Truth Table
Current P804-6 P804.7 P804-8 P804-9
(mA CMD3 CMD2 CMD1 CMD O
+12.5 H H H L
+ 55 L H H L
+ 25 L L H L
O(NULL) L L L L
~-2.5 L L L H
-55 L H L H
-125 H H L H

Notes:

1. H= +5V;L =0V

2. Current detectors Enabled (ADIS = H)

Channel Switch Truth Table

S901 P8048 P804-7 P804-8 P804-9
Position CMD3 CMD2 CMD 1 CMD O

1 L L L H

2 L L H L

3 L H L L

4 H L L L

Notes:

1. H= 4+5ViL=0V o
2. Current detectors Disabled (ADIS™ = L)

LINE |-

LN

REFER TO LINE CONNECTION
CHART & OC LINE CURRENT
TRUTH TABLE. TYPICAL GUTPUT
1S: 0.77V AMS OR 0 OBM.
TYPICAL INPUT IS: 13.6mV RMS
70 775mV AMS QR -35 DBM

T0 0 08M.

LINE 1 +

LINE AUDIO

>

340 + 100mY RMS

+9.6V

AUDIO GROUND

LOGIC GROUND

A+

MUST BE CARBON COMPOSITION TYPE TO
ASSURE RELIABILITY IF SUBJECTED
TOWIRELINE SURGES INDUCED BY
LIGHTNING.

RS06

+5V
v
R908
R905 Q904 68K
47K1 CR90S
4 | ——
1 use3 |5
R9O7

1210 y —

@ :
1%
2 €303

NOTE 4

100

R909
47K 0902 R912
CRO7 g 68K
CURRENT FLOWS IN -
Q EITHER RO i U204 5q
DIRECTION ON
2.2K — L]
BOTH LINES. 9 !” <&
1% — 1
NGTE S 2 €804
) .ot
:; L\ vRo02 1 1;
P/O % )ssv
aoa Ug05¢C .
\ 3 8
o B ~
13 | N.C. TX AuDIO R9O3 R904
e AMPLIFIER- ATTENUATOR 18K 18K
XMIT LEVEL
At ross XMIT LEVEL] g
p TX AUDIO +5V +5V
P/O 250K AMPLIFIER J
490t X crR906 o
R910 R938 !
T901 ' 270 K co19
P 4 2 Row ) 590!
6 K« N 3% A bis
220PF 20
| ;;%g%(é R923 49050 4 6
R939
| 2 N 20K 1 10 o Q905 CHANNEL 30—
= 15K R943 M9642
Vg £ 4 R922 13
| L co0s u907A > 47 N
SFEOPF | 4 32V 82K 4
31U Lo R934 3 |, vao7o >3
— pevam 42y
5 IN.C €909 L | >—_—’2
22 T I U901 'e g
2 ’ 3 <4 BN <
RY33 $RO32
| At 2Bk 338K
3 | U904
X
i T U903
10
Y SRR ) E ooz, 4
NNAL
o R921 WIRE LINE FILTER P
PEO4 91K
€33 got | R92O cats TRN 51924
Dy Ak 1 ONLY
d 30K 1.3K 5
o! coia S60PF 380 mV AMS l
BN 380 mV RMS
T o2z s
= y = poos LINE DRIVERS i
8 lugoes > v 1
514 i R924 bo X! Rg28 10 'NOTE'Z
+9.6V X 3 1K ' > !
X Ll
4 0903 + '
M9787 R936 R93
VR903 I 3.6 18K
3 TYPICALLY 160 mV RMS JUS06
q4.2v FOR 0 DBM ON LINE 1 I SO0
Vg h !
€900 +9.6V R931 I 1 due
I 10 82 1
2 L 1 :
NOTE 2 }
25 ! > ¢> |
Q207 +
Ma787
VR904 S
26 TYPICALLY 160 mV RMS L
FOR O DBM ON LINE. -
v
W
A+
A
, [V R930
0,
L "Lcorr oo
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