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SECTION | (such as an S-550 EDACS), which is mounted on a bracket
TABLE OF CONTENTS (CONT'D attached to the rear of the front panel.
( ) SYSTEM DESCRIPTION
POWER-ON RESET BOARD OUTLINE DIAGRAM . . . . . . . . . .. . . . . . 22
REGULATOR BOARD OUTLINE DIAGRAM . . . . . . . . . e e 22
INTRODUCTION Blank Panel
SERIAL INTERFACE BOARD OUTLINE DIAGRAM . . . . . . . . . . it 23
DISPLAY BOARD OUTLINE DIAGRAM . . . . . . . e e e e e 23 The Enhanced Digital Access Communications System Power Monitor Unit
(EDACS) Test and Alarm Unit (TAU) is an optional unit at the
REGULATOR BOARD SCHEMATIC DIAGRAM . . . . . . . . . e 24 site which performs three functions for the EDACS system:
HEAT SINK ASSEMBLY DIAGRAM . . . . . . . e e e s e e s e e 241 . Remote channel monitoring and testing of EDACS]
ALARM/CONTROL INTERFACE BOARD SCHEMATICDIAGRAM . . . . . . .. .. ... ... 25 stations. Local Telephone
LOGIC BOARD SCHEMATIC DIAGRAM . . . . . . . e e e e e 28 * Remote reporting of inputs from user-supplied alarm Interconnect
sensors.
DISPLAY BOARD SCHEMATIC DIAGRAM . . . . . . . e e e e e e 31 GETC
e R | of rel hich - li Dowlink GET
TAU INTERCONNECTION DIAGRAM . . . . . o oo 3 pemote control of relays which operate user-supplief _
: Redundant Dowlink GETC
TAU ASSEMBLY DIAGRAM . . . . . e
Two functional units make up the TAU: the Alarm and Blank Panel
SERIAL INTERFACE BOARD SCHEMATIC DIAGRAM . . . . . . . . . . .. i 39 Control Unit (ACU) and the Test Unit (TU). The ACU reports
alar_m and status in_put information for cor_1tro| (_)f user-sup_plie ] Controller (Computer)
LIST OF FIGURES AND TABLES devices, while testing of the EDACS stations is accomplished
| by the TU. The TAU is directed by the Site Controller. A block
FIGURE 1-TESTAND ALARMUNIT . . . . . . . e e e e e e e e e 4 diagram of the TAU and Site Controller interconnections i Blank Panel
FIGURE 2 - TYPICAL TAU RACK INSTALLATION . . . . . . . oo 2 shown in Figure 1.
FIGURE 3 - ACUDISPLAY . . . . . e e e e e s s e s e A
FIGURE 4 - TYPICALALARM INPUTCIRCUIT . . . . . . . . s e e e e 5 Alarm and Control Unit Tezt
TABLE 1 - CONTROL OUTPUT CONNECTIONS TOJ3 . . . . . . . . . o it 5 TEST AND ALARM UNIT (TAL) Azll:rm
TABLE 2 - ALARM INPUT CONNECTIONS TOJ4ANDJ5 . . . . . . . . . . i 6 ALARM CONTROL TEST UNIT Unit
FIGURE 5 - TYPICAL ALARM/CONTROL HOOKUPS . . . . . . . oo 7 HHITACEy aw .
Test Unit
TABLE3-TUAUX STATES . . . . . . . e e e e s s s s B
TABLE 4 - AAND B SELECT LINE STATES . . . . . . . . . e e e e e e e 8 RS.292¢ Modem/Watch Dog
TABLE 5 - MICROPROCESSOR SIGNALLINES . . . . . . . . . . e 9
Blank Panel
FIGURE 6 - LOGIC BOARD FUNCTIONAL DIAGRAM . . . . . . . . . . . o . . 9 RS-232C SITE CONTROLLER
{11/73)
TABLE 6 - ADDRESSES AND CONTROLLED CIRCUITS . . . . . . . . . .. i 10 13.8 Vdc Power Supply
TABLE 7 - ACU TEST/CHECKOUT PROCEDURE . . . . . . . . . . . . . . i 12
Blank Panel
TABLE 8 - CONTROL OUTPUT CONNECTIONS TO J3 .« « « « v o oee e 14 Bla - Pa el
; } ; ank Pane
TABLE 9 - ALARM INPUT CONNECTIONS TOJAAND J5 .« « o o oot 14 Figure 1 - Test and Alarm Unit
TABLE 10 - TU TEST/CHECKOUT PROCEDURE . . .« « « « t oo e e e e iy Uninterruptible
Power Suppl
GENERAL DESCRIPTION PPy
This manual is published tricsson Inc, without any warranty, improvements and changes to this manual necessitated by  \ost of the modules making up the TAU are located in &
typographical error, inaccuracies of current information, or improvements to programs and/or equipment, may be made 9y.inch equipment rack. A typical rack installation is shown i
Ericsson Inc, at any time and without notice. Such changes will be incorporated into new editions of this manual. No paitigyre 2. Mounted on the front panel of the TAU is the Display _ _ _
of this manual may be reproduced or transmitted in any form or by any means, electronic or mechanical, includingssembly, consisting of a polycarbonate display panel, metal Figure 2 - Typical TAU Rack Installation

photocopying and recording, for any purpose, without the express written permisEioossbn Inc. panel frame, Display Board, and associated hardware. The
front panel is swung down to gain access to the Control Unit
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When a second swing-down assembly is lowered, accegSONTROL UNIT
is gained to the Serial Interface Board and the Logic Board.

Access is also gained to the Regulator Board which is mounted \ypen the mobile radio is used in the user-call mode or

in a shielded enclosure on the inside of the rear housing of thermal voice operation, instead of as a test unit, the Control
TAU. The Alarm/Control Interface Board, Heat Sink Assembly, jnit and microphone are used. The Control Unit connects to

and the Rear Bulkhead Panel are all accessible from the re@g serial Interface Board, which provides the required signals

of the TAU. The TU is a mobile radio (such as a RANGRynq power between the mobile radio and the Control Unit.
EDACS) which is mounted on a shelf.

REGULATOR BOARD (A7) AND HEAT SINK

ALARM/CONTROL INTERFACE BOARD ASSEMBLY (AS8)

(A1)

) i Regulated +10 and +5 \olts is provided by the Regulator

Interfacing between the ACU Logic Board and the usergoarq, The Regulator Board obtains power from the EDACS
supplied alarms and sensors at the site, is performed by thgyiion power supply (nominally 13.8 Vdc), and performs the
Alarm/Control Interface Board. This board is mounted at th‘?equired voltage regulation and filtering. Only the +5 volt
supply is used in EDACS applications. Heat sink assembly A8

provides the required surface area for dissipating the heat

rear of the ACU card cage.

DISPLAY ASSEMBLY (A12) produced by pass transistors Q1 and Q2.

The Display Assembly is located on the front of the TAU.REAR BULKHEAD PANEL
A Display Panel, Panel Frame, Display Board, and associated

hardware make up this assembly. The Display Board is the A Rear Bulkhead Panel is provided for connecting power
active part of the assembly used to present indications i the TAU, and connecting serial links between the Site Con-

response to commands from the Logic Board. trollers and the ACU and TU.

LOGIC BOARD (A4) POWER-ON RESET BOARD (A10)

The Logic Board controls the operation of the ACU func-

The Power-On Reset Board (A10) is a plug-in module that

tions within the TAU. It contains an 8032 mMicroprocessoreonnects to the Alarm/Control Interface Board (A1) via J2-13
which communicates with the Site Controller over an RS-232G,
link and controls ACU circuitry. Also contained on the board;,e magnetic latching relays on A1 when power is applied to

are the interface, addressing, and memory circuitry required e TAU. The function is performed by holding MR (Master
support the microprocessor.

ru 18. This board prevents voltage transients from toggling

Reset) at ground potential for approximately 200 to 400 ms
after power is applied, to allow the power source to stabilize.

CONTROL CHANNEL MONITORING * The working channel transmits the drop-channel

message after two seconds of no transmit activity

Monitoring of the control channel at the EDACS site is on channel.

a primary function of the TAU. When the TU is performing

this function it is in the monitor state. The TU is normally in .
the monitor state whenever it is not performing another task.
When in the monitor state, the Site Controller issues com-
mands which tell the TU the channel number of the control
channel. The Site Controller then directs the mobile radio to
tune to the control channel and monitor the messages being
transmitted. Control channel monitoring consists of the fol-
lowing:

The TU receives the drop channel message, returns
to the monitor state, and resumes control channel
monitoring.

The TU keeps track of the progress of the Test Call,
and sends the results when it exits the test-call state.

ACU OPERATION

* Obtaining sync on the control channel.

* Monitoring the outbound control channel for cor-
rectly received messages.

The ACU samples and debounces its alarm inputs and
reports changes to the site controller. Additionally, the ACU
will set or reset any combination of its eight relays upon
command of the site controller. The ACU contains a serial
Eterface board (also used by the TU) and a Control Unit

*  \erifying the site ID.

When the TU detects a control channel fault, it sends
message to the Site Controller indicating the type of faul
which has occurred. At the Site Controller, the faults ar
logged and the appropriate action is taken. When the Site
Controller decides to bring up a new control channel, ALARM REPORTING
command is issued to the TU giving the number of the new
control channel. The TU then attempts to obtain sync on the
new control channel, and if successful, begins monitorin
the new channel.

used exclusively by the TU). Alarm and relay status are
resented on the front display panel.

Alarm reporting is one of the functions of the ACU.
g.Jser-suppIied alarm sensing devices may be connected to J4
and J5 on the Alarm/Control Interface Board.

Each of the 32 alarm inputs is continually sampled and
debounced, and changes are reported immediately to the site
controller through the status message. The status message is
glso sent anytime the ACU is polled by the site controller.

TEST CALL

When the MOBTX command is issued from the Site
Controller, the TU performs the Test Call. The Test Call test
the control channel and the working channel in a simulated
mobile-originated, channel-request sequence. It also chech%”
the high-speed and low-speed data transmitted over ”}8”

There are three alarm masks provided by the site con-
er. These masks define the reporting of the alarms as
OoWs:

SERIAL INTERFACE BOARD (A13)

Interfacing between the ACU Logic Board and the Site CONTROL OF THE TAU
Controller, and between the TU and the Site Controller, is
provided by the Serial Interface Board. This board provides

board. Site Controller. The TU is responsible for switching between
the master and backup serial link for both the TU and the ACU.
When the TAU is not in service, it may be controlled locally.
MOBILE RADIO

A mobile radio (such as a RANGR EDACS), with special
firmware, performs all the Test Unit functions. Interfacing
between the mobile radio and the Site Controller or the Control
Unit, is handled by the Serial Interface Board.

TEST UNIT OPERATION

forms the test call function and control-channel monitoring.

Operation of the TAU is normally controlled by the Site
level conversion between the Site Controller RS-232C levelgontroller over a 19.2 kilobaud serial data link. Each function
and the open-collector or TTL levels used by the ACU and TUof the TAU (ACU and TU) has its own serial link with the Site
Switching of the TU between the Site Controller and thecontroller, and is controlled and operated separately. In addi-
Control Unit (such as an S-550 EDACS is also handled by thigon, each function has a separate serial link with the backup

This section describes Test Unit Operation. The TU per-

working channel. The major steps in the sequence are:

Site Controller directs the TU to request a channel
assignment.

The TU goes to the control channel, acquires sync,
and requests an individual call.

As directed by the Site Controller, the control chan-
nel transmits the assigned working channel.

The TU receives the channel assignment, goes to
the working channel, and monitors the high speed
data for a channel confirmation.

The TU sends the high-speed key message followed
by the low-speed data.

The working channel detects the messages from the
TU, and transmits low speed data.

The TU switches to receive and correctly detects the
low-speed data.

Enable/disable - A 32-bit mask. A one in any posi-
tion represents an alarm which the ACU should
monitor. Only changes in state of enabled alarms
will be reported to the site controller.

Active high/low - A 32-bit mask. A one in any
position represents an active-high alarm input, and
a zero in any position represents an active-low
alarm input.

Major/Minor alarm - A 32-bit mask. A one in any
position represents a major alarm input, and a zero
in any position represents an minor alarm input.
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All disabled alarms are set to inactive and held therdNT PWR FAIL
until the alarm is enabled by the site controller. Any changes
in state of a disabled alarm are not reported by the ACU.
Also, any active high/low or major/minor designation areCHN PWR FAIL
ignored for disabled alarms.
GETC FAIL

CONTROL OUTPUT RELAYS

Operating the control output relays is the other main

CHANNEL SETTINGS

Antenna power failure detected
by the PMU.

Channel power failure detected.
GETC logic failure detected.

Indicates GETC switch settings
are incorrect.

function of the ACU. The control outputs provide relay INTERCONNECT FAIL Interconnect system failure de-

contact which may be connected to user-supplied devices at
the EDACS site. The relays are under remote control from

the Site Controller and are set or reset when the SET RIBACKUP LINK FAIL

LAYS message is sent by the site controller. The relay states
are returned to the Site Controller through the status mes-
sage.

tected.

Indicates failure of backup serial
or frame sync link.

System status information is given to the ACU in the
system status byte each time the site controller is contacted.

The output relays are magnetic latching so that powelf the ACU has not received a message after a specified time
loss will not cause them to change state. Output relays aneterval, the ACU will turn off the MAIN CNTRL ACTIVE
activated by commands from the Site Controller. The currerdnd the BACKUP CNTRL ACTIVE indicators.

state of both the alarm inputs and control outputs can be
determined at any time by executing the appropriate com-

The eight SYS STATUS indicators display the internal

mand at the System Manger. The ACU also compares thstatus of the ACU and are continuously updated. Status
current state of the relays to their desired state. If the stateiisformation is displayed as follows:

incorrect, an error is displayed on the ACU display panel.
MAJOR ALARM

DIAGNOSTIC SELF TESTS MINOR ALARM

) _ ACU ERROR
Both the ACU and the TU perform diagnostic self tests

after a reset. If a problem is detected, the ACU or TU willRgLAY ERROR
send a message to the Site Controller, which will log the

problem and take the appropriate action. Since the TAU is a

multifunction device, a fault may only partially disable theRgapyY

TAU. Only the function affected will be disabled by the Site

Controller.

POLLED
DISPLAY ASSEMBLY

The ACU Display assembly (Figure 3) shows the statu
of 32 alarm inputs (ALARM INPUTS), eight relays (CON- NOT READY
TROL OUT), system information (SYS STATUS), and ACU
status (ALARM UNIT STATUS). When an enabled alarm is
active, the corresponding alarm state indicator is lit. The
CONTROL OUT indicators are turned on when the relay is
set (closed). Information from the site controller is displayed
by the SYS STATUS indicators as follows:

MAIN CNTRL ACTIVE Indicates the main site controller
is active.

BACKUP CNTRL
ACTIVE

Indicates the backup site control-
ler is active.

Indicates a major alarm is active.
Indicates a minor alarm is active.
Logic error detected.

Indicates current relay states do
not match designated states.

Indicates ACU has received in-
itial alarm masks and relay set-
tings from the site controller.

Indicates the ACU has received a
poll message from the site con-
troller.

Lit after ACU power-up or reset.
Remains on until the ACU re-
ceives initial alarm masks and re-
lay settings from the site
controller.

This ACU status information is also sent to the site
controller in the status byte of the status message.

USER CALL OPERATING

INSTRUCTIONS

The mobile radio and Control Unit in the TU may be used
to make calls similar to a normal EDACS mobile. Before a user
call can be initiated, the TU must be in the user-call state.

PLACING A USER CALL

To make a user call:

a.

C.

position.

Wait for the S-550 EDACS Control Unit display is a

to illuminate.

Place the Serial Interface board switch in the SERV

Proceed with normal mobile operation.

NOTE

If there is no PTT activity for several minutg
the TU will remove power from the Contrqg

=

d. Return the microphone to the microphone bracket.

e. Return the slide switch on the Serial Interface
Board to the NORM position.

SECTION I

INSTALLATION INSTRUCTIONS

INSTALLATION OF UNIT
INTO RACK

Installation of the TAU assembly into the equipment rack

1.

s follows:

Mount the TAU in the cabinet. Figure 2 shows the
standard location. (Use of standard locations for equip-
ment assures that supplied cables will reach their de-
sired connections.)

Connect a 19D903880P101 cable between Port 27 on

Unit. the back of the Site Controller computer and J2 on the
rear bulkhead panel of the Alarm and Control Unit.
- + + + N

(ALARM INPUTS)( ALARM INPUTS) CONTROL OUT) SYS STATUS )

(o EBIUIC EDIIC c1 )||(e  mam cwtRL acvE )

(o EBIIC A18) C c2 )| (o Backup cntRL acTRE )

(o a3 )| (e A19) (o cs )| (e ANT PWR FAIL )]

(o s )| (o A20 ) C ca )|[Ce CHN PWR FAIL )]

(o as )| (e A21) C s ) |[Ce GETC FAIL !

(o s )| (e A22) (o co )[[(e  cHamneL sernGs )

(o a7 )||(e A23 ) C c7 )||(®  mreRcomnEcT FaL )

(e as )| [(e a2 ) (o cs )|l(® BackuP LmkFAL )

(o s )||(e A25 ) N 2 /

(s || =)  ALARM UNIT STATUS )

(o a1 )| (o 827 )| (o MAJOR ALARM ) (o READY )]

(o a12) || (o a28 ) |[ (o MINOR ALARM ) (o POLLED )]

(o m3) || (e A29 ) (o ACU ERROR ) (o )]

(o a1a ) || (e 430 ) \(: RELAY ERROR ) (o NOT READY )]

(o a15 ) || (o 831)

Q n1ﬁ)/ \(o n32)/ GENERAL ) ELECTRIC

 t + + |

Figure 3 - ACU Display
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3. Connect a 19D903880P101 cable between Port 28 qPUT CONNECTIONS

the back of the Site Controller computer and J1 on the
rear bulkhead panel of the Alarm and Control Unit.

4. Connect a 19D903880P101 cable between Port 27 on
the back of the backup Site Controller computer (if
used) and J4 on the rear bulkhead panel of the Alarm
and Control Unit.

5. Connect a 19D903880P101 cable between Port 28 on
the back of the backup Site Controller computer (if
used) and J3 on the rear bulkhead panel of the Alar
and Control Unit.

NOTE

When the LED is active (conducting) the ACU will reqad
the input as a logic 0.

A typical circuit of an alarm input is shown in Figure 4.

Il other inputs are identical. A jumper plug located on the
AU backplane is available for each input to alter the circuit

configuration. When the jumper is between pins 1 and 2, as
6. Connect P5 of existing 19A149357G2 power cable t hown, the TAU provides 13.8 Vdc from its internal source to

J5 on the rear bulkhead panel of the Alarm and Contr

|'1e anode of the LED in the optocoupler. A user-supplied

Unit contact closure between the cathode (C) and ground (G) input
' pins turns on the LED.

7. Connect #8 red and #8 black wires of 19D901864G2

control/power cable to F801B on the 13.8 Vdc station
power supply.

CONNECTION OF USER
EQUIPMENT TO ALARM/
CONTROL INTERFACE

GENERAL PROVISIONS

The ACU provides eight control outputs and 32 alarmn
inputs for use with user-supplied control and alarm-sensing
devices. The outputs are SPDT contacts of magnetic latchingg
relays, controlled by commands from the Site Controller.

Alarm inputs are optically coupled for isolation, and ar¢
configured for use with a variety of sensing devices. Alarrm
status information presented to the inputs, is transmitted to the
Site Controller for display at the System Manger. The ACU
may be programmed to interpret the alarms as major or ming

=

JUMPER
22K 1
+13.8VDC —M'—)z]
2

1K %
S
2470 2

—

TO INPUT LOGIC |

—
< -'D T + (+VOLTS)
LED C {CATHODE)
OPTOCOUPLER
J=_——( G (GROUND)
J4OR J5

The ACU may also be programmed to interpret either the
(logic 1) or the off (logic 0) state of an input as indicating an
alarm condition. The status of the alarm inputs and control
outputs is displayed on the front of the TAU.

Connections are made via 50-pin connectors on the rear

Figure 4 - Typical Alarm Input Circuit

The input may also be driven from an external voltage or

bulkhead of the TAU. The connectors will accept standar§urrent source applied between the + and C leads. When the
25-pair, telephone cable. Typically, a telephone cable will p&ED is driven from an external source, the current applied to

brought out to a punch-block where connections to user-suH—?e
plied devices are made. The connections for this arrangemeéht
are shown in Tables 1 and 2. The telephone cables and punch

blocks are not provided with the TAU.

LED must not exceed 32 mA. This condition will be met
a. The jumper is between pins 2 and 3, and the voltage
between + and C is less than or equal to 16 Vdc.

OR

b. The jumper is removed, and the voltage between + and
C is less than or equal to 48 Vdc.

Table 1 - Control Output Connections to J3

WIRE
JACK COLOR
PIN BASE- BLOCK OUTPUT
J3 TRACE PIN NO. FUNCTION
26 W-BL 11 1 NO
1 BL-W 21 1 C NOTES:
27 W-O 31 1 NC
2 o-W 42 2 NO 1. TABLE SHOWS CONNECTIONS
28 W-G 52 2 C FOR A 50 POSITION TYPE 66
3 G-w 62 2 NC PUNCH BLOCK CONNECTED VIA
29 W-BR 73 3 NO A STANDARD 25 PAIR CONNEC-
4 BR-W 83 3 C TORIZED CABLE.
30 W-SL 93 3 NC
5 SL-W 104 4 NO 2. *REQUIRES JUMPER BETWEEN
31 R-BL 114 4 C J38-1 AND J38-2 ON THE ALARM/
6 BL-R 124 4 NC CONTROL INTERFACE BOARD.
32 R-O 135 5 NO
7 O-R 145 5 C 3. *REQUIRES JUMPER BETWEEN
33 R-G 155 5 NC J39-1 AND J39-2 ON THE ALARM/
8 G-R 166 6 NO CONTROL INTERFACE BOARD.
34 R-BR 176 6 C
9 BR-R 186 6 NC
35 R-SL 197 7 NO
10 SL-R 207 7 C
36 BK-BL 217 7 NC
11 BL-BK 228 8 NO
37 BK-O 238 8 C
12 0-BK 24 8 NC
38 BK-G 25 +5V*
13 G-BK 26 +5V*
39 BK-BR 27 LOG GND
14 BR-BK 28 LOG GND
40 BK-SL 29 PWR GND
15 SL-BK 30 PWR GND
41 Y-BL 31 +13.8V**
16 BL-Y 32 +13.8V**
42 Y-O 33
17 o-Y 34
43 Y-G 35
18 G-Y 36
44 Y-BR 37
19 BR-Y 38
45 Y-SL 39
20 SL-Y 40
46 V-BL 41
21 BL-V 42
47 V-O 43
22 o-v 44
48 V-G 45
23 G-V 46
49 V-BR 47
24 BR-V 48
50 V-SL 49
25 SL-V 50
BL=BLUE O=ORANGE G=GREEN BR=BROWN SL=SLATE
W=WHITE R=RED BK=BLACK Y=YELLOW  V=VIOLET
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Table 2 - Control Input Connections to J4 and J5

WIRE
JACK COLOR ALARM
PIN BASE- BLOCK NO.
J4/35 TRACE PIN J4 J5 FUNCTION
26 W-BL 1 1 17 +
1 BL-W 2 1 17 C NOTES:
27 W-O 2 1 17 G
2 o-W 4 2 18 + 1. TABLE SHOWS CONNECTIONS
28 W-G 5 2 18 C FOR A 50 POSITION TYPE 66
3 G-w 6 2 18 G PUNCH BLOCK CONNECTED VIA
29 W-BR 7 3 19 + STANDARD 25 PAIR CONNEC-
4 BR-W 8 3 19 C TORIZED CABLE.
30 W-SL 9 3 19 G
5 SL-W 10 4 20 + 2. EOR J4:
31 R-BL 11 4 20 C REQUIRES JUMPER BETWEEN
6 BL-R 12 4 20 G J40-1 AND J40-2 ON THE ALARM/
32 R-O 13 5 21 + CONTROL INTERFACE BOARD.
7 O-R 14 5 21 C
33 R-G 15 5 21 G EFOR J5
8 G-R 16 6 22 + REQUIRES JUMPER BETWEEN
34 R-BR 17 6 22 C J41-1 AND J41-2 ON THE ALARM/
9 BR-R 18 6 22 G CONTROL INTERFACE BOARD.
35 R-SL 19 7 23 +
10 SL-R 20 7 23 C
36 BK-BL 21 7 23 G
11 BL-BK 22 8 24 +
37 BK-O 23 8 24 C
12 O-BK 24 8 24 G
38 BK-G 25 9 25 +
13 G-BK 26 9 25 C
39 BK-BR 27 9 25 G
14 BR-BK 28 10 26 +
40 BK-SL 29 10 26 C
15 SL-BK 30 10 26 G
41 Y-BL 31 11 27 +
16 BL-Y 32 11 27 C
42 Y-O 33 11 27 G
17 o-Y 34 12 28 +
43 Y-G 35 12 28 C
18 G-Y 36 12 28 G
44 Y-BR 37 13 29 +
19 BR-Y 38 13 29 C
45 Y-SL 39 13 29 G
20 SL-Y 40 14 30 +
46 V-BL 41 14 30 C
21 BL-V 42 14 30 G
47 V-O 43 15 31 +
22 o-v 44 15 31 C
48 V-G 45 15 31 G
23 G-V 46 16 32 +
49 V-BR 47 16 32 C
24 BR-V 48 16 32 G
50 V-SL 49 G
25 SL-V 50 +13.8Vv*
BL=BLUE O=ORANGE G=GREEN BR=BROWN SL=SLATE
W=WHITE R=RED BK=BLACK Y=YELLOW  V=VIOLET

The minimum LED current necessary to activate the opto-
coupler is typically about 7 mA (10 mA maximum). Thus the
voltage ranges for these two cases are about 5 to 16 Vdc with
the jumper in, and 15 to 48 Vdc with the jumper removed.

PROGRAMMING

Control of the relay outputs and the interpretation of alarm
ﬁinputs is determined by data stored in the data tables in the Site
gontroller. This data is down loaded to the ACU when the ACU
Is placed in service. The information field for each type of data
is called a mask. The reported alarm condition is compared

Connections to the user-supplied devices must be configvith these alarm tables to determine what action should be
ured to maintain the isolation of the TAU. This will insure taken.
adequate noise immunity and protection from voltage surges.
When the internal 13.8 Vdc supply is used to drive the LED,
the user-supplied contact closure must be isolated from the uddUTPUT CONTROL
equipment. A relay with contacts that do not connect to the
user's equipment is normally adequate. When the user An eight-bitdata field, called the output mask (OUTMSK)
equipment provides the current to the LED, the optocouple?ontl’ob the relays. Each bit in the mask controls one output
provides isolation, and connections should only be made t&lay. The least significant bit (LSB) controls relay output
pins labeled + and C. number one, second LSB controls relay two, etc. When a bit in
the mask is set to one, the corresponding relay is set (hormally
open contacts will close). When a bit in this mask is set to zero,
the corresponding relay is reset (normally open contacts will
open).

Current through the LED should drop to zero in the o
state for reliable operation. It is recommended that the LED o
condition be an open circuit.

NOTE

Never make a direct connection between the ground or
power circuits in user-supplied equipment and the TAU

power terminals. ALARM INTERPRETATION

The interpretation of the alarm inputs is controlled by

. . . three, 32-bit masks. In each mask, the least-significant bit
Typical connections between alarm inputs and User-sURsorresponds to alarm input number one.

plied devices is shown in Figure 5.

» Enable/disable - A 32-bit mask. A one in any position
represents an alarm which the ACU should monitor.
Only changes in state of enabled alarms will be re-
ported to the site controller.

OUTPUT CONNECTIONS

Connections to the control outputs must also maintain
isolation between the TAU and user-supplied devices. The
output relays provide isolation between their contacts and the
TAU. Internal TAU power may be used to drive the load only
when the load input circuit provides isolation (e.g., TAU power
may be used with a control output to operate a relay). System
power is available on the control output connector, however,
the total current drawn from this source must not exceed one
ampere. When the load power is derived from the load, the only
connection to the TAU should be the relay contacts.

Active high/low - A 32-bit mask. A one in any position
represents an active-high alarm input, and a zero in
any position represents an active-low alarm input.

Major/Minor alarm - A 32-bit mask. A one in any
position represents a major alarm input, and a zero in
any position represents an minor alarm input.

SECTION I
ALARM/CONTROL
INTERFACE BOARD

The ACU relay contacts are capable of switching resistive
loads of up to one ampere. The user must provide protection
for the contacts when reactive loads are to be switched. Induc-
tive loads, such as a relay, should have a suppression diode
across the coil. Typical connections of control outputs is shown

in Figure 5. INTRODUCTION

NOTE

The Alarm/Control Interface board is used by the ACU
Never make a direct connection between the ground or function of the TAU. This board provides the interface between
power circuits in user-supplied equipment and the TAU  the ACU logic and the various user-supplied alarm and control
power terminals. devices.
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Figure 5 - Typical Alarm/Control Hookups
ALARM INPUT PROCESSING cases, when the LED in Q1 lights, the associated transistor

turns on. This produces a logic 0 at output pin 5 of the opto-

There are 32 optically-isolated alarm input circuits, eactfOUPIer.
identical. Each input circuit may be configured with a jumper
to accept either a relay-contact closure, low-voltage (5-16 Vdc) NOTE
drive, or a high-voltage (15-48 Vdc) drive.

o o o Electrical isolation must be maintained between fhe
Consider input circuit OC1 on the schematic diagram. The | TAU and user-supplied equipment.

circuit consists of resistors R1, R17, and R33; diode D1,
optocoupler Q1; and shunt P6. If P6 is connected between J6-
and J6-2 as shown, a relay contact from external equipment can
be connected between J4-1 and J4-27. Closure of this contact
will activate the circuit consisting of R1, P6, R33, and Q1, The ACU microprocessor determines the status of the
causing Q1 to conduct. various alarm inputs by looking at bus DBO thru DB7. The 32
alarm inputs are present at the input of octal, tri-state drivers
If P6 is connected between J6-2 and J6-3, a dc voltage céd8, U9, U5, and U6) on bus OC1 thru OC32 (optocoupler 1
be applied between J4-26 and J4-1 to activate Q1. Resistor R#8ough 32). When eight of the alarm inputs are to be sampled,
will limit the LED (Q1) current to permit operation in the 5-16 the proper control work is written to decoder U10. The decoded
Vdc range. When P6 is removed entirely, R17 is added to thmutput determines which of the bus drivers is enabled and
circuit. The additional resistance will allow the circuit to bewhich of the alarm states are placed on the data bus. The DBO
drive from voltages in the 15-48 Vdc range. In all of the above

thru DB7 data lines are connected to the Logic Boargrovides an LED indication of alarm inputs, control outputs,

through connector J1. and ACU and EDACS system status. The LEDs used are
located on the Display Board, which is mounted directly
behind the Display panel. There is a small window in the

CONTROL OUTPUT PROCESSING Display Panel in front of each LED so that the status of the
LED may be seen from the front of the TAU.

Eight DPDT latching relays (K1 thru K8) are used as
alarm outputs to control user-supplied equipment. Each re- OPERATION
lay has a set and reset coil which determines the state of the
relay contacts. One set of relay contacts is used to present
alarm status to user-supplied equipment through connect J3, The Display Board interprets commands from the mi-
the other set of relay contacts reports the relay state back ¢ooprocessor (on the ACU Logic Board) and turns on the
the microprocessor. The state of the relays (K1 thru K8) iappropriate indicator. There are 56 available LED indicators
input to tri-state drive U6, and output to the data bus (DB@H1 thru H56) for displaying status information. The LEDs
thru DB7) when selected by U10. The check on relay statuare configured in groups of eight, each tied to the output of
is desirable for several reasons: a D flip-flop (U1 thru U5, U11, and U12). The microproces-
sor control bus (C1 thru C4) is tied to the input of decoder
a. Itis proof that the relay does in fact change stateg15.
when commanded to do so by the microprocessor.
When status information is to be displayed, the micro-
b. Under certain circumstances, the system may "forprocessor places a command word on the data bus (DBO thru
get" the existing status of the relays, such as after @B7) indicating which of the indicators is to be turned on.
system reset or maintenance. A read of relay status control work (C1 thru C4) is written by the microprocessor
after normal operation has resumed will quickly tellto decoder U15. The decoder enables the proper display
whether or not the relays are in the desired statelip-flop where the display information is latched.
They can then be changed as necessary.
Data to be displayed may come from user-supplied
When a relay is to be set, the microprocessor places tleguipment connected to the Alarm/Control Interface Board
proper command data on the data bus (DBO thru DB7) anar it may come via the serial data link, or be generated inside
writes the proper control word (C1 thru C4) to decoder U10the ACU itself. During system reset, MR (master reset) goes
This allows the SET flip-flop (U3) to latch the set relay low resetting all flip-flops and turning off all LEDs on the
pattern. The data is clocked out of U3 and turns on thBisplay Board. After normal operation has resumed, the
corresponding transistors in U1 (an octal Darlington array)microprocessor will set the LEDs to their proper states.
which energize the set coil of the proper relay.

After the relay has changed states (latched), the com- SECTION V
mand word on the data bus is changed and the relay is no
longer kept in its energized state. The process for placing the SERIAL INTERFACE BOARD
relay in the reset state is the same except that reset flip-flop
U4 is selected by decoder U10.

INTRODUCTION

Whenever the microprocessor is reset, master reset MR

goes low, resetting flip-flops U3 and U4. This deenergizes

the set/reset coils of all relays and is designed to protect thl.eU
relays during system reset and start-up.

The Serial Interface Board is used by both the ACU and
functions of the TAU. The main function of the Serial

Interface Board is to provide serial links between the ACU
logic board and the master (or backup) Site Controller, and

between the TU and the master (or backup) Site Controller.
SECTION IV This board also allows the TU to interface to the Control
TAU DISPLAY ASSEMBLY Unit, so it may be operated as a regular EDACS mobile. The

Serial Interface Board receives 13.8 Vdc from the external
power supply, and distributes the power to other boards and

INTRODUCTION assemblies in the TAU.

The Display Assembly, located on the front panel of the
TAU, consists of the Display Panel, the Panel Frame, the
Display Board, and associated hardware. The Display Panel
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is enabled and ACU RXD receives serial data from the
backup Site Controller.

POWER CONNECTIONS

Power (13.8 Vdc) is received from the external power
supply via the Rear Bulkhead Panel. The Serial Interfacd U SERIAL LINK
Board then distributes the power to the Regulator Board, the ) ) ) _
Display Assembly, and the Alarm/Control Interface Board. ~ The TU TXD is the transmit serial data line from the
Power is also supplied to the TU mobile and to the Contrghicroprocessor on the TU mobile, while TU RXD is the
Unit. A 2 amp fuse in the mobile and Control Unit line receive serial data line for the TU. Multiplexer U6 controls
provides protection against high currents, while allowing théhe serial data link connections for the TU. The TU may
ACU functions to still operate. communicate with the master Site Controller, the backup

Site Controller or the Control Head.

The TU TXD enters the Serial Interface Board via J2-9,
passes through buffer USA, and goes to Y OUT (IN) of U6.
Outputs Y2 and Y3 (U6) are cconnected together and to U2C

The Serial Interface Board receives four independemand U2D for level translation. The output of U2C goes to
serial communications links on connector J6. Two links arg6-8 for receive serial data from the TU to the master Site
from the master Site Controller, while the other two links areController, while the output of U2D goes to J6-14, for
from the backup Site Controller. Each link consists of aeceive serial data for the backup Site Controller. Again, both
transmit, receive, and ground line. the master and backup Site Controllers receive the serial data

from the TU.

The Serial Interface Board provides the necessary level
translations required between the RS-232C levels used by Serial data transmitted from the master Site Controller
the Site Controllers and the open-collector or TTL leveldor the TU enter the Serial Interface Board via J6-7, pass
used by the ACU and TU. Chip U2 is the RS-232C linethrough U3C for level conversion and go to X2 of U6.
driver, while chip U3 is the RS-232C line receiver. Timer UlTransmitted serial data from the backup Site Controller enter
is operated as a dc voltage inverter to provide -10 Vdc fovia J6-13, pass through U3D for level conversion, and go to
chip U2. X3 of U6. The X OUT of U6 passes through buffer USF to
TU RXD (J2-8).

SERIAL LINK

ACU SERIAL LINK Again, TU AUX selects between the master and backup

Site Controllers. After passing through U4A, the signal goes
The ACU TXD is the transmit serial data line from theto the A SELECT pin of U6. The inputs and outputs enabled
microprocessor on the ACU Logic Board, while ACU RXD by TU AUX are given in Table 3. The state of TU AUX is
is the receive serial data line. The ACU TXD line enters theontrolled by the TU.
Serial Interface Board on J5-8, and the signal is routed to
both U2A and U2B for level conversion. From U2A the
signal goes to J6-5, which is the receive data line to the
master Site Controller for the ACU. From U2B the signal
goes to J6-11, which is the receive data line to the backup
Site Controller for the ACU. Signals from the ACU are  The Serial Interface Board also allows the TU to be
received by both the master and backup Site Controllers. operated as a regular EDACS mobile. Serial transmit data
from the Control Unit, CTL HD TXD, enter the Serial
Serial data transmitted from the master Site Controllefnterface Board on J1-4, pass through buffer U5B, and go to
for the ACU enter via J6-4, and go to U3A for level converboth X1 and X0 of the multiplexer U6. Outputs Y1 and YO
sion. Transmitted serial data from the backup Site Controlle®f U6 are coupled together, pass through buffer USE, and go
for the ACU enter via J6-10 and go to U3B. The outputs front0 J1-5, the receive serial data for the Control Unit (CTL HD
U3A and U3B are connected together, and go to ACU RXIRXD).
on pin J5-9. Either U3A or U3B is enabled at any given time
by the TU AUX line from the mobile.

CONTROL UNIT INTERFACE

The TU SER RQST line from the TU enters via J2-4.
The signal then passes through buffer USC to the B SELECT

The TU AUX line enters the Serial Interface Board onpin of U6. When B SELECT is high, the Site Controller serial
J2-6, and then splits to go to inverting buffers U4A and U4cdata lines are connected to the TU. When B SELECT is low,
The output of U4A passes through inverting buffer U4B tothe control unit serial data lines are connected to the TU
the enable pin of U3A. The output of U4C goes to the enabldable 4). However, when B SELECT is low, TU AUX is still
pin of U3B. When TU AUX is at a high logic level, U3A is able to select between the master or backup Site Controller
enabled and ACU RXD receives serial data from the mastéer the ACU.
Site Controller. When TU AUX is at a low logic level, U3B

The TU SER RQST also enables power to be provided tmicroprocessor (U1) accepts commands from the Site Control-
the Control Unit. After the signal passes through buffer USCler, issues instructions to other ACU circuitry, and sends an
it also passes through inverting buffer U4D to the base dadcknowledgment signal back to the site controller. If a particu-
transistor Q1. When TU SER RQST is low, the output olar command requires certain data, the microprocessor collects
inverting buffer U4D is high, and Q1 is turned on. This allowsthe required data, makes necessary decisions based on the
current to flow through the coil of relay K1, and the normallyresults, and sends a response back to the Site Controller.
open contacts will close, providing 13.8 Vdc at J1-2 (SW
A+/CTL HD PWR). When TU SER RQST is high, the output The Logic Board consists of an 8032 microprocessor,
of U4D is low and Q1 is turned off. The relay then returns tesupport circuitry for the 8032, and circuitry required to inter-
its normally open state. Diode D4 discharges any capacitanéace the 8032 with the following boards and/or assemblies for
from relay K1. the TAU:

When the DPDT slide switch on the Serial Interface Board *  Serial Interface Board
is placed in the CTL HD position, 13.8 Vdc is connected to
IGN A+ on J2-7, which connects to the TU. This allows the TU
to operate as a EDACS mobile. The TU will then cause TU SER ¢
RQST to go low.

Alarm/Control Interface Board

Display Assembly

Logic Board operation is most conveniently described by
The speaker on the Serial Interface Board receives itgsing the segments above as a guideline. Refer to Figure 6 and
signals from the mobile via J2-10 and 11. the schematic diagrams.

SECTION VI LOGIC BOARD CIRCUIT ANALYSIS

DESCRIPTION 8032 MICROPROCESSOR
The 8032 microprocessor contains:
The Logic Board directs and coordinates the operation of

the ACU function of the TAU. During normal operation, the a. 256 bytes of internal RAM.

Table 3 - TU Aux States

TU AUX STATE INPUT ENABLED OUTPUT ENABLED
High X2-MASTER TXD Y2-MASTER & BACKUP RXD
Low X3-BACKUP TXD Y-3 MASTER & BACKUP RXD

Table 4-A And B Select Line States

B SELECT A SELECT INPUT ENABLED OUTPUT ENABLED

STATE STATE

Low Low X0-CTL HD TXD YO-CTL HD RXD

Low High X1-CTL HD TXD Y1-CTL HD RXD

High Low X2-MASTER TXD Y2-MASTER & BACKUP RXD
High High X3-BACKUP TXD Y3-MASTER & BACKUP RXD
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b. 321/0O lines, each of which can be dynamically config- f. On-chip oscillator and clock circuits.
ured to serve as an output or input. Some can addition-
ally generate secondary functions such as RD, WR, etc. A description of the microprocessor signal lines used in

this application is given in Table 5.

c. Three counter/timers which can be made to operate in
numerous modes.

MICROPROCESSOR SUPPORT CIRCUITRY

d. A six-source, two-priority-level interrupt system with

nesting capability.

e. A serial I/O port for multiprocessor communications,

The support circuitry consists of the following:

Address latch

I/O expansion, or UART operation. «  Program and Data Memory

Table 5 - Microprocessor Signal Lines

data

SIGNAL DESCRIPTION

NAME

P00-PO7  An eight-bit port used for low-order addressing and data bus.

ALE Address-Latch Enable output used to latch the low-order address byte from PO7-P00 into an external latch.

P20-P27 High-order address byte.

PSEN The Program Store Enable output is made active during access to program memory. Allows separiion of
data and program memory. The 8032 can address up to 64K of program memory and up to 64K
memory. This dual-address structure simplifies address decoding.

RD Read strobe used to place data from data memory (including memory-mapped 1/0O) onto the microprog¢essor
data bus (P07-P00).

WR Write strobe used to latch data from the microprocessor into data memory (including memory-mapped 1/0).

RESET Resets the microprocessor.

TO Configured as an output line, TO generates a periodic pulse to keep the watchdog timer alive.

RXD Serial data input line which accepts 19.2 kilobaud, asynchronous data from the Serial Interface Board.

TXD A 19.2 kilobaud, asynchronous serial output line from the microprocessor to the Serial Interface Boalrd.

P11 Configured as an input line connected to S2-SW?2 (not used).

P12 An input line connected to S2-SW3 (not used).

XTL

1&2 Connections for the 11.52 MHz crystal.

EA In this application EA is permanently tied low.
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* Bus Transceiver
 Address Decoder

 Watchdog Timer

Address Latch

When the 8032 reads RAM at 0100 Hex a similar
process occurs, except that PSEN remains inactive and RD
goes low. This enables the RAM at that address, while the
corresponding EPROM remains disabled.

The Logic board data memory consists of U4, a 2K x 8
bit RAM (at 0000-07FF Hex), and various memory-mapped
I/0 devices.

Port 0 (PO7-P00) of the 8032 is time multiplexed, per- .
mitting it to generate the low-order address byte and to senlBUS Transceiver
as the data bus. Octal latch U2, clocked by the ALE signal,
latches the low-order address byte onto the microprocessor Octal bus transceiver U6 is enabled by address bit A15.

bus.

Program And Data Memory

The direction of the bus transceiver is controlled by RD.
When A15 is high (at address

8000 Hex and above) the Microprocessor Data Bus is
connected to the AP Data Bus. The AP Data Bus is used to

The 8032 microprocessor uses a dual-addressing strugommunicate with the:

ture. By using separate read strobes for program memory and
for data memory (PSEN is used for program memory and

» Display Board interface circuitry

RD for data memory), a dual address map from 0000-FFFF «  Alarm/Control Interface Board interface circuitry

Hex is created.

For example, if the 8032 executes a program instructioAddress Decoder
read at 0100 Hex the following occurs:

When the microprocessor reads from or writes to exter-

a. The low-order address byte appears on PO7-P00 agd) qata memory or memory-mapped I/0, the proper address

is latched onto the address bus by U2.

b. The high-order address byte appears on P27-P2|9‘S

which is part of the address bus.

c. PSEN goes low enabling the output of the address

EPROM to the data bus.

d. The microprocessor reads the data.

is placed on the address bus. A RD or WR strobe is then
sued to enable the data transfer between the microproces-
or and the addressed device. The Address Decoder accepts
the appropriate address bits and insures that the device
addressed is activated when the RD or WR strobe is asserted.

e circuits controlled by the Address Decoder and their
addresses are listed in Table 6.

Table 6 - Addresses And Controlled Circuits

HEXADECIMAL READ/WRITE

ADDRESS STATUS FUNCTION

A800 Write Load A/C Interface Board data latch U9.

A801 Write Load A/C Interface Board control latch U8.

A802 Write Load Display Board control latch U11.

A803 Write Load Display Board data latch U12.

A800 Read Enable A/C Data bus to microprocessor via U10.

The Address DeCO(_jer colnsists of U7 (dual_l-of-4 deCOd,e'INTERFACE CIRCUITRY
and U20E. A decoder is active, when the logical AND of its
two enable inputs (EA1 and EA2 for side A; EB1 and EB2 for
side B) produces a logic one. For example, when the micr&Serig| Interface Board
processor loads U9 with a data byte, a write to address A800
Hex (binary 1010 1000 0000 0000) is issued. Since A15 equal . .
one, the bus transceiver is enabled and data can be transferred WNen LOCAL-REMOTE switch 52-SW1 is closed, the
from the microprocessor to U9. Since AL3 equals one, EAL ari?9iC Board is placed in the remote mode. Serial information
EBL are both active, but since EA2 and EB2 are inactive, thed" then pass between the Site Controller and the Logic Board,
decoders are disabled. Note that U7-13 (AQ) and U7-3 (A1) aré@ the Serial Interface Board.

both low. Because Al and AO are both low, the QAO output of . .
U7 will follow WR low. Pin U9-11 is the clock input to an octal . Serial data (LRXD) from the Serial Interface Board, enters

e : o he Logic Board via J3-8 and passes through NAND gates
latch (rising edge trigger), which is connected to QAO. Whet . ; .
WR again goes high, QA and U9-11 follow, latching the dat§18A and U18B to RXD pin 10 of the microprocessor. Serial

into the latch as desired. In the previous example, A11 was s gta from the microprocessor passes from TXD pin 11 to the

to one keeping RAM U4 disabled, preventing a bus-contentior¢'ia! Interface Board via J3-7.

problem.
User RS-232C Terminal (Future Option)

Watchdog Timer

As a future option in the local mode (S2-SW1 open), a
3user-supplied RS-232 terminal can be connected via J4 to

A watchdog timer and reset circuit is formed around D - .
08, and U17 'gl]'he circuit allows external and manual micro(_:heck out the ACU. Serial data from the terminal enters the

P - : ic Board via J4-2. Data then passes through inverting
processor-reset capability. An astable multivibrator is formei‘Oglc .
from a 555 timer (U17). If allowed to run freely, a square wav evel-shifter Q1 and NAND gates U18C and U18B, to the RXD

having a period of about 1.5 seconds on output pin U17-3 Rin of the microprocessor. Data to be sent to the terminal

generated. This pin is connected to RESET pin 9 of the micrgfiginates at the microprocessor TXD pin. Data then passes
processor. During the 1.5 second period, the voltage on U17-5r°gghl inverting level shifter Q2 and connector J4-3 to the

and U17-6 is varying between 3.33 volts and 1.67 volts. If thierminal.

voltage at pins 2 and 6 is held above 3.33 volts, U17-3 will

remain low and the microprocessor will not reset. If pins 2 an

6 are pulled below 1.67 volts, U17-3 goes high and the micrcﬂ-he Control Interface Board
processor will reset.

The Alarm/Control Interface Board interface circuitry

During normal operation, the microprocessor pulses its T@onsists of control latch U8, tri-state data latch U9, and bus
pin periodically. The pulse passes through C22 and turns ghiver U10, each of which can be selected via the Address
transistor Q3 charging capacitor C21. The pulsing keeps tHeecoder. Transfer of data to and from the Alarm/Control Board
voltage at pins 2 and 6 above 3.33 volts, keeping the micrds accomplished by writing the appropriate control information
processor out of reset. If the microprocessor malfunctions, tigto control latch U8. The data written into the latch has the
pulsing of TO will stop and U17 will start. When U17-3 goesfollowing significance:
high, the microprocessor is reset. Since U17 is free runnin
after a short time U17-3 will go low again, removing the reset
from the microprocessor. If the microprocessor is reinitialized, BITS FUNCTION
TO will again pulse, keeping the microprocessor reset.

0-2 Select the particular device on the Alarm
The watchdog circuit also has the following capabilities: Control Board to be accessed.
and U17-6 is pulled below 1.67 volts, resetting th
MICTOprocessar. 7 Places the data in U9 onto the Alarim

Control data bus.

b. Watchdog-Timer Disable - Placing a jumper betweenm
J9-1 and J9-2 will cause the voltage at pins 2 and 6 to
stay above 3.33 volts, disabling the watchdog timer.
The circuit will still respond to external and manual
resets. This disabling feature is intended as an aid in
servicing and should never be used during normal op-
eration.

10
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following procedure can be used:

be performed as follows:

To read data from the Alarm/Control Interface Board, the

SECTION Vi
REGULATOR BOARD

a. Execute awrite to A801 Hex to activate bus transceiver
U6 and load control latch U8. Set the data to be loaded
as follows; bits 0-2 as required, bit 3 to 1, and bit 7 to
0. At the conclusion of the write, alarm/status informa-
tion from the Alarm/Control Interface Board will be
present on the Alarm/Control data bus DB7-DBO.

INTRODUCTION

The Regulator Board (A7) consists of three separate regu-
lators: a 16 Vdc pass regulator (U3), a 10 Vdc switching
b. Execute a read to A800 Hex to activate U6 and bugegulator (U1), and a 5 Vdc pass regulator. In EDACS applica-

driver U10. The alarm/status information on thetions, only the 5 Vdc output is required to power the logic

Alarm/Control data bus then passes through U10 to theircuits; the 16Vdc and 10Vdc outputs are not used. The

AP data bus, and through U6 to the MicroprocessoEDACS station power supply provides 13.8Vdc (nominal) for

Data Bus. the source voltage to the Regulator Board.

A typical write to the Alarm/Control Interface Board can

16 VDC PASS REGULATOR

a. Execute a write to AB0OO Hex to activate bus driver U6 ) .
and load tri-state data latch U9. The data latched into, AN adjustable three-terminal voltage regulator (U3) pro-
U9 will be the actual data sent to Alarm/Control Inter-V'deS 16 Vdc at 100 mA from a 24 Vdc source. When the 13.8

face Board. Vdc source is used, the output is abogt 11.8 vdc. The inpgt to
the IC is connected to the +13.8 Vdc line through current-lim-

b. Execute a write to AB01 Hex to activate U6 and load!ing resistor R16 and pin 3 of J1. Diode D1 is a 39-volt
control latch U8. Set data bits 0-2 as required, bit 3 t&fansient protector connected between the circuit side of R16

1, and bit 7 to 1 (to place the contents of U9 onto th&nd ground. This diode shgnts any high-voltage spikes that may
Alarm/Control data bus). appear on the +13.8 Vdc line.

fashion as in step b, except bit 3 = 0 in this case. Thi& iINPut accidentally shorts to ground. This prevents damage to
' e IC due to back-bias overvoltage. Capacitors C16, C17, C20,

and C23 act as filter and bypass capacitors. Resistors R21 and
R22 adjust the output voltage of the IC according to the
following formula:

c. Execute a second write to A801 Hex in exactly the samg Diode D4 discharges any capacitance on the output of U3

latches the data into the selected device on th
Alarm/Control Board, completing the data transfer.

Display-Assembly

Voue 1.25(1 +R1/R2)

The Display-Assembly interface circuitry consists of con-

Pulse-width modulator U1 varies the conduction cycle
of Q1 and Q2 to maintain a constant output voltage, inde-
pendent of load and input voltage variations. When either

transistor is on, power is drawn from the +13.8 Vdc line and  The ACU functions of the TAU are controlled by the
supplied to the load through L2 at +10 Vdc. During conduct ogic Board. Primary functions are to report the state of the
tion, the voltage at J4-5 is approximately 13.8 Vdc, D3 i®32 alarm inputs to the Site Controller and to set or reset the
reverse biased, and C12 is charging. When the transiste[ght control relay outputs upon command from the Site
turns off, inductor L2 supplies back emf causing the voltag€ontroller. The secondary functions of the ACU are to dis-
at J4-5 to go negative. Diode D3 will start conducting ancplay the status of the alarm inputs and control outputs on the
the load current will flow through D3 and L2. The voltage atfront display panel of the TAU, as well as display the ACU
J4-5 is smoothed by the filtering and bypassing componentgatus and site equipment status.

L2, C12, L3, C13, C18, and C21 to give a clean +10 Vdc

output.

ACU

TESTING

The conduction cycle is controlled by Ul. The pulse
width depends on the voltage level at the input to the PWM
error amp (U1-1). Output voltage is sampled at voltage The ACU functions of the TAU are tested by the follow-
divider R7 and R3. Pulse-width modulator U1 will changeing actions.
the pulse width (changing the conduction time of Q1 and Q2)
to keep the voltage on pin 1 equal to the reference voltage
on pin 2. The voltage on pin 2 is set to 2.5 Vdc by voltage
divider R1 and R2. A +5 Vdc on-chip voltage regulator at pin
16 feeds the voltage divider. The frequency of the pulse .
width modulator is set by C5 and R4. Components R6, R8,
and C24 are used to phase-compensate and stabilize the
feedback control system.

The power-up sequence of the ACU is verified and
status response is sent to master Site Controller
serial link.

An external digital controller (see equipment list)
sends an ACU DIAGNOSTIC command message
to the ACU over master Site Controller serial link.

» The ACU will perform a series of tests on the front
panel LEDs. These LEDs are observed for correct
indications.

5 VDC PASS REGULATOR

« The ACU will set and reset the relays, and their

An adjustable three-terminal voltage regulator IC, control outputs are monitored.

mounted on an external heat sink assembly (A8), is used to
provide 5 Vdc AT 1.3A from the +10 Vdc supply. The input

of the regulator is connected to +10 Vdc through J3-3.
Capacitors C14, C15, C19, and C22 are used to filter and
bypass. Resistors R29 and R18 set the regulator output
voltage according to the formula: Vout (1 + R18/R19).

The ACU will monitor the alarm inputs, and contact

closures are applied to the alarm inputs. The ACU
will turn on an alarm LED when its corresponding

alarm input optocoupler is conducting.

trol latch U11 and data latch U12, each of which is selected by MESSAGE INTERPRETATION
the Address Decoder. Since data is only written to (and never
read from) the Display Assembly, operation is simpler than the

Alarm/Control Board interface, though the two cases are quite  Regulator U1 is a regulating pulse-width modulator
similar. (PWM) IC. This PWM, along with power Darlington transis-
_ ) ) tors Q1 and Q2 are used to provide regulated +10 Vdc at three
A typical data write to the Display Assembly can be doneymps. This power is available at J2-1 thru 4 and J3-3 (for the
as follows: 5-volt regulator).

10 VDC SWITCHING REGULATOR
SECTION VilI

TEST AND CHECKOUT

When interpreting ACU response messages, all bytes of
the message must match the expected response. If any byte
does not match, it is interpreted as a test failure.

SCOPE
FRONT PANEL LEDS

a. Execute awrite to AB03 Hex to load data latch U12 with

The emitters of transistors Q1 and Q2 are supplied +13.8
the data to be transferred to the board.

Vdc through filtering and bypassing components C11, L1,

. C10, C3, C1, and C25. Transient suppression is provided by
b. Execute a write AB02 Hex to load control latch U11p1 and R16, and overload shutdown by SCR D6.

with the correct control data (bits 0-2 set as required,

This section describes how to checkout and test the TAU.
Test procedures are divided up into ACU and TU portions of
the TAU. These test procedures are provided as an aid
troubleshooting and as a checkout to verify proper operatio
after a repair is made.

. Follow the FRONT PANEL INDICATOR TEST ex-
wained in Table 7.

but 3 set to 1, bits 4-7 set to any state). The on and off times of Q1 and Q2 are controlled by PWM

] ] U1 through base resistors R9 and R10. Base pull-up resistors
c. Execute a write to AB02 Hex as in step b, except bit ®11 and R12 ensure that the transistors are cut off when drive

= 0. This latches the data into the selected devicgs removed. Both transistors (Q1 and Q2) are driven 180
completing the data transfer. degrees out of phase.

11
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DIGITAL CONTROLLER &
COMMUNICATIONS PROTOCOL

In order to test the TAU, a device must be used that can

TEST SETUP

Before testing the ACU, the following setups must be
made:

send and receive hexadecimal command strings at RS-232C 1

levels. A digital controller (such as a protocol analyzer) or a

computer with software that allows generation and interpre-

tation of the command strings may be used. The term "digital
controller" is used throughout this manual to refer to any

device capable of sending and receiving the required hexa-
decimal codes.

The Hex command string (shown as hex command in
the procedure) must be entered. Communications protocol is
as follows:

Interface type  RS-232C
Data rate 19.2K baud
Data format 1 start bit, 8 data bits, 1 stop bit
MESSAGE FORMAT
FRAME START | MESSAGE START | DATABYTES | PARITY BYTE
BYTE(AA) BYTE

The parity byte is determined by taking the inverse of
the exclusive-OR of the message start byte with all the data
bytes.

TEST PROCEDURES
EQUIPMENT REQUIRED
QUANTITY EQUIPMENT TYPE

1 HP 6286A (or equivalent) DC Supply
with current limit

1 Triplett VOM Model 630-PL type 5 (or
equivalent)

1 HP 4953A or 4951 C Protocol Analyzer,
computer with software to allow genera-
tion and reception of hexadecimal com-
mand strings equivalent digital
controller

2 50-Pin, type 66 punch block or equiva-
lent

10.

11.

Set S2-1 on the Logic Board to the closed (on)
position.

Jumper pins 1 and 2 for J6 thru J37 on the
Alarm/Control Board.

Connect the 16 contact closures for alarms 1 thru 16
to J4 on the Alarm/Control Interface Board.

Connect the 16 contact closures for alarms 17 thru 32
to J5 on the Alarm/Control Interface Board.

Open all connections to the alarm inputs.

Monitor continuity for the relay control outputs at J3
on the Alarm/Control Interface Board.

Connect the digital controller to J1 on the Rear Bulk-
head panel as follows:

TXD pin on digital controller to J1-3
RXD pin on digital controller to J1-2
GND pin on digital controller to J1-7.

Connect the power supply minus (-) lead to J5-1 on
the Rear Bulkhead panel.

Connect the power supply positive (+) lead to J5-2
on the Rear Bulkhead panel.

Turn on power supply and adjust to +13.8 Vdc.

Turn off power supply and proceed with test proce-
dure in Table 7.

Table 7 - ACU Test/Checkout Procedure

STEP

PROCEDURE TEST/MEASUREMENT

POINT

OBSERVATION

NOTE
Diagnostics my be exited at any time by giving the RESET (AA 81 01 7F) command.

CURRENT CHECK

1.

Turn on power supply J5-2 Current less than 2 amps

VOLTAGE CHECK

2.

Monitor voltage at Rear Bulkhead con- J2-4 +3.0to +5.5 Vdc

nector using voltmeter. J2-5 +13.8 Vdct20%
J2-6 +3.0 to +5.5 Vdc
J2-7 -0.5to +0.8 vVdc
J2-8 +3.0to +5.5 dc
J2-9 +3.0to +5.5 Vdc
J2-12 -0.5to +0.8 Vdc

REGULATOR BOARD CHECK

3.

+3.0 to +5.5 Vdc
+3.0to +5.5 Vdc

Monitor voltage at rear bulkhead connecd2-4
tor using voltmeter. J2-6

+3.0to +5.5 Vdc
+3.0 to +5.5 Vdc

Set power supply to +11.0 Vdc and monij2-4
tor voltage using voltmeter. J2-6

+3.0to +5.5 Vdc
+3.0to +5.5 Vdc

Set power supply to +16.0 Vdc and monij2-4
tor voltage using voltmeter. J2-6

Return power supply to +13.8 Vdc

Turn off the power supply.

ACU RESET AND INITIALIZATION

8.

Turn on the power supply. Verify status response message <AA 81 (
00 00 00 XX 08 YY> to digital controller.
Where XX is the state of the relays on
power-up (any value), and YY is the parity

byte.

12
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STEP PROCEDURE TEST/MEASUREMENT

POINT

OBSERVATION

9. Issue the RESET command <AA 81 01
7F> through the digital controller.

Verify that all front panel indicators are lit.
After 2 or 3 seconds, all indicators should
turn off and the NOT READY indicator
will light. Verify the ACU gives the status
response message <AA 81 00 00 00 00 XX
08 YY>. Where XX is the state of the re-
lays on power-up (any value), and YY is
the parity byte.

STEP

PROCEDURE

TEST/MEASUREMENT

POINT

OBSERVATION

CAUTION

Any equipment connected to the relay outputs will be affected by the relay test.

FRONT PANEL INDICATOR TEST

10. Issue the DIAGNOSTICS command
<AA 8679> through the digital control-
ler.

a. \Verify each indicator is turned on/off
(in approximately 2-second intervals)
in the following order:

Al thru A16

A17 thru A32

C1 thru C8

MAIN CNTRL ACTIVE thru
BACKUP LINK FAIL
MAJOR ALARM thru
RELAY ERROR

READY thru NOT READY

b. Verify that the following groups of
eight indicators are turned on/off. Al
thru A8

A9 thru A16

A17 thru A24

A25 thru A32

C1 thru C8

MAIN CNTRL ACTIVE thru
BACKUP LINKFAIL
MAJOR ALARM thru

NOT READY

dete

cts a relay in the wrong state.

NOTE

Each relay will be activated for approximately 2 seconds. The RELAY ERROR indicator will light if the|AQU

RELAY TEST
(ALARM OUTPUT)

11.

Connect a punch block to J3 as ex-
plained in Table 8 or make connec-
tions directly to J3. Measure relay
resistance between NO and C.
Open resistance should be >15
ohms, and closed resistance should
be <15 ohms.

o

Verify that relay 2 is closed and
the rest are open. Verify that CON-
TROL OUT C2 is lit.

Verify that relay 1 is closed and
the rest are open. Verify that CON-
TROL OUT C1 s lit.

Verify that relay 3 is closed and
the rest are open. Verify that CON-
TROL OUT C3is lit.

Verify that relay 4 is closed and
the rest are open. Verify that CON-
TROL OUT C4 is lit.

Verify that relay 5 is closed and
the rest are open. Verify that CON-
TROL OUT C5 is lit.

Verify that relay 6 is closed and
the rest are open. Verify that CON-
TROL OUT C6 is lit.

Verify that relay 7 is closed and
the rest are open. Verify that CON-
TROL OUT C7 is lit.

Verify that relay 8 is closed and
the rest are open. Verify that CON-
TROL OUT C8 is lit.

Verify that all relays are open. Ver-
ify that all CONTROL OUT C1
thru C8 are off.

13
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STEP PROCEDURE TEST/MEASUREMENT OBSERVATION STEP PROCEDURE TEST/MEASUREMENT OBSERVATION
POINT POINT
ALARM INPUTS TEST 27. Remove jumper for alarm 15 and jumper Verify that only alarm indicator A16 is lit.
NOTE J4-49 and J4-24 for alarm 16.

A punch block as described in Table 9 maybe used to make connections to the alarm inputs.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Jumper J4-1 and J4-27 are alarm 1.

Remove jumper for alarm 1 and
jumper J4-28 and J4-3 for alarm 2.

Remove jumper for alarm 2 and
jumper J4-4 and J4-30 for alarm 3.

Remove jumper for alarm 3 and
jumper J4-31 and J4-6 for alarm 4.

Remove jumper for alarm 4 and
jumper J4-7 and J4-33 for alarm 5.

Remove jumper for alarm 5 and
jumper J4-34 and J4-9 for alarm 6.

Remove jumper for alarm 6 and
jumper J4-10 and J4-36 for alarm 7.

Remove jumper for alarm 7 and
jumper J4-37 and J4-12 for alarm 8.

Remove jumper for alarm 8 and
jumper J4-13 and J4-39 for alarm 9.

Remove jumper for alarm 9 and

jumper J4-40 and J4-15 for alarm 10.

Remove jumper for alarm 10 and

jumper J4-16 and J4-42 for alarm 11.

Remove jumper for alarm 11 and

jumper J4-43 and J4-18 for alarm 12.

Remove jumper for alarm 12 and

jumper J4-19 and J4-45 for alarm 13.

Remove jumper for alarm 13 and

jumper J4-46 and J4-21 for alarm 14.

Remove jumper for alarm 14 and

jumper J4-22 and J4-48 for alarm 15.

Verify that only indicator Al is lit.

Verify that only alarm indicator A2 is
lit.

Verify that only alarm indicator A3 is
lit.

Verify that only alarm indicator A4 is
lit.

Verify that only alarm indicator A5 is
lit.

Verify that only alarm indicator A6 is
lit.

Verify that only alarm indicator A7 is
lit.

Verify that only alarm indicator A8 is
lit.

Verify that only alarm indicator A9 is
lit.

Verify that only alarm indicator A10 is
lit.

Verify that only alarm indicator A11 is
lit.

Verify that only alarm indicator A12 is
lit.

Verify that only alarm indicator A13 is
lit.

Verify that only alarm indicator A14 is
lit.

Verify that only alarm indicator A15 is
lit.

28. Remove jumper for alarm 16 and jumper
J5-1 and J5-27 for alarm 17.

29. Remove jumper for alarm 17 and jumper
J5-28 and J5-3 for alarm 18.

30. Remove jumper for alarm 18 and jumper
J5-4 and J5-30 for alarm 19.

31. Remove jumper for alarm 19 and jumper
J5-31 and J5-6 for alarm 20.

32.  Remove jumper for alarm 20 and jumper
J5-7 and J5-33 for alarm 21.

33.  Remove jumper for alarm 21 and jumper
J5-34 and J5-9 for alarm 22.

34. Remove jumper for alarm 22 and jumper
J5-10 and J5-36 for alarm 23.

35. Remove jumper for alarm 23 and jumper
J5-37 and J5-12 for alarm 24.

36. Remove jumper for alarm 24 and jumper
J5-13 and J5-39 for alarm 25.

37. Remove jumper for alarm 25 and jumper
J5-40 and J5-15 for alarm 26.

38. Remove jumper for alarm 26 and jumper
J5-16 and J5-42 for alarm 27.

39. Remove jumper for alarm 27 and jumper
J5-43 and J5-18 for alarm 28.

40. Remove jumper for alarm 28 and jumper
J5-19 and J5-45 for alarm 29.

41. Remove jumper for alarm 29 and jumper
J5-46 and J5-21 for alarm 30.

42. Remove jumper for alarm 30 and jumper
J5-22 and J5-48 for alarm 31.

43. Remove jumper for alarm 31 and jumper
J5-49 and J5-24 for alarm 32.

44. Remove jumper for alarm 32.

Verify that only alarm indicator A17 is lit.

Verify that only alarm indicator A18 is lit.

Verify that only alarm indicator A19 is lit.

Verify that only alarm indicator A20 is lit.

Verify that only alarm indicator A21 is lit.

Verify that only alarm indicator A22 is lit.

Verify that only alarm indicator A23 is lit.

Verify that only alarm indicator A24 is lit.

Verify that only alarm indicator A25 is lit.

Verify that only alarm indicator A26 is lit.

Verify that only alarm indicator A27 is lit.

Verify that only alarm indicator A28 is lit.

Verify that only alarm indicator A29 is lit.

Verify that only alarm indicator A30 is lit.

Verify that only alarm indicator A31 is lit.

Verify that only alarm indicator A32 is lit.

Verify that all indicators are off.
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TEST/MEASUREMENT OBSERVATION

POINT

STEP PROCEDURE

Table 8 - Control Output Connections To J3

45.  When testing is complete, issue RESET
command <AA 81 01 7F> through the
digital controller.

BACKUP SERIAL LINK CHECK

46. Disconnect the digital controller cable
from rear bulkhead connector J1 (master
serial link) and move to J3 (backup se-
rial line).

47. Apply 0 V to J1-6 on the Mobile Inter-
face Connector Board on the Rear Bulk-
head Panel.

48. Issue the RESET command <AA 8101
TF>

Verify the ACU gives the status response
<AA 81 00 00 00 00 XX 08 YY> through
the digital controller. Where XX is the
state of the relays on power-up (any value),
and YY is the parity byte.

WIRE
JACK COLOR
PIN BASE- BLOCK OUTPUT
J4/35 TRACE PIN NO. FUNCTION
26 W-BL 1 1 NO
1 BL-W 2 1 C NOTES:
27 W-0O 3 1 NC
2 o-w 4 2 NO 1. TABLE SHOWS CONNECTIONS
28 W-G 5 2 C FOR A 50 POSITION TYPE 66
3 G-W 6 2 NC PUNCHBLOCK CONNECTED VIA
29 W-BR 7 3 NO A STANDARD 25 PAIR CONNEC-
4 BR-W 8 3 C TORIZED CABLE.
30 W-SL 9 3 NC
5 SL-W 10 4 NO 2. *REQUIRES JUMPER BETWEEN
31 R-BL 11 4 C J38-1 AND J38-2 ON THE ALARM/
6 BL-R 12 4 NC CONTROL INTERFACE BOARD.
32 R-O 13 5 NO
7 O-R 14 5 C 3. **REQUIRES JUMPER BETWEEN
33 R-G 15 5 NC J39-1 AND J39-2 ON THE ALARM/
8 G-R 166 6 NO CONTROL INTERFACE BOARD.
34 R-BR 176 6 C
9 BR-R 186 6 NC
35 R-SL 197 7 NO
10 SL-R 207 7 C
36 BK-BL 217 7 NC
11 BL-BK 228 8 NO
37 BK-O 238 8 C
12 O-BK 24 8 NC
38 BK-G 25 +5V*
13 G-BK 26 +5V*
39 BK-BR 27 LOGGND
14 BR-BK 28 LOG GND
40 BK-SL 29 PWRGND
15 SL-BK 30 PWRGND
41 Y-BL 31 +13.8 V**
16 BL-Y 32 +13.8 V**
42 Y-O 33
17 o-Y 34
43 Y-G 35
18 G-Y 36
44 Y-BR 37
19 BR-Y 38
45 Y-SL 39
20 SL-Y 40
46 V-BL 41
21 BL-V 42
47 V-O 43
22 o-v 44
48 V-G 45
23 G-V 46
49 V-BR 47
24 BR-V 48
50 V-SL 49
25 SL-V 50
BL=BLUE O=ORANGE G=GREEN BR=BROWN SL=SLATE
W=WHITE R=RED BK=BLACK Y=YELLOW  V=VIOLET
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Table 9 - Alarm Input Connections to J4 and J5

WIRE
JACK COLOR ALARM
PIN BASE- BLOCK NO.
J4/35 TRACE PIN J4 J5 FUNCTION
26 W-BL 1 1 17 +
1 BL-W 2 1 17 C NOTES:
27 W-O 3 1 17 G
2 o-w 4 2 18 + 1. TABLE SHOWS CONNECTIONS
28 W-G 5 2 18 C FOR A 50 POSITION TYPE 66
3 G-W 6 2 18 G PUNCH BLOCK CONNECTED VIA
29 W-BR 7 3 19 + STANDARD 25 PAIR CONNEC-
4 BR-W 8 3 19 C TORIZED CABLE.
30 W-SL 9 3 19 G
5 SL-W 10 4 20 + 2. FOR J4:
31 R-BL 11 4 20 C REQUIRES JUMPER BETWEEN
6 BL-R 12 4 20 G J40-1 AND J40-2 ON THE ALARM/
32 R-O 13 5 21 + CONTROL INTERFACE BOARD.
7 O-R 14 5 21 C
33 R-G 15 5 21 G FOR J5
8 G-R 16 6 22 + REQUIRES JUMPER BETWEEN
34 R-BR 17 6 22 C J41-1 AND J41-2 ON THE ALARM/
9 BR-R 18 6 22 G CONTROL INTERFACE BOARD.
35 R-SL 19 7 23 +
10 SL-R 20 7 23 C
36 BK-BL 21 7 23 G
11 BL-BK 22 8 24 +
37 BK-O 23 8 24 C
12 O-BK 24 8 24 G
38 BK-G 25 9 25 +
13 G-BK 26 9 25 C
39 BK-BR 27 9 25 G
14 BR-BK 28 10 26 +
40 BK-SL 29 10 26 C
15 SL-BK 30 10 26 G
41 Y-BL 31 11 27 +
16 BL-Y 32 11 27 C
42 Y-O 33 11 27 G
17 o-Y 34 12 28 +
43 Y-G 35 12 28 C
18 G-Y 36 12 28 G
44 Y-BR 37 13 29 +
19 BR-Y 38 13 29 C
45 Y-SL 39 13 29 G
20 SL-Y 40 14 30 +
46 V-BL 41 14 30 C
21 BL-V 42 14 30 G
47 V-O 43 15 31 +
22 o-v 44 15 31 C
48 V-G 45 15 31 G
23 G-V 46 16 32 +
49 V-BR 47 16 32 C
24 BR-V 48 16 32 G
50 V-SL 49 G
25 SL-V 50 +13.8V*
BL=BLUE O=ORANGE G=GREEN BR=BROWN SL=SLATE
W=WHITE R=RED BK=BLACK Y=YELLOW  V=VIOLET

TU The Hex command string (shown AS hex command in the
procedure) must be entered. Communications protocol is as
follows:

The TU is tested in two stages. First the mobile radio

(which is part of the TU) is tested as a standard mobile radio. Interface type = RS-232C
Once proper operation of the radio has been determined, the
TU interface circuits are tested. Data rate 19.2K baud

Test the mobile radio by removing the personality EPROM
and replacing it with a standard mobile radio personality
EPROM. Then test the radio using its standard test procedure.
Refer to the applicable mobile radio Maintenance Manual for
details on replacing the EPROM and test procedure.

Data format 1 start bit, 8 data bits, 1 stop bit

MESSAGE FORMAT

FRAME START | MESSAGE START
BYTE(AA) BYTE

DATABYTES PARITY BYTE

GENERAL REQUIREMENTS
The parity byte is determined by taking the inverse of the
The TU functions of the TAU are controlled by the Systemexclusive-OR of the message start byte with all the data bytes.
Board in the mobile radio. The primary function of the TU is
to monitor the signalling on the control channel and report
failures to the Site Controller. A secondary function of the TUEQUIPMENT REQUIRED
is to permit the mobile radio, when operated in the user-call

state, to be operated as a standard mobile radio. QUANTITY EQUIPMENT TYPE
The TU functions of the TAU are tested by the following 1 MASTR® Il Station Power Supply

actions: (19D430272G2), or equivalent

« Thedigital controller sends command messages to the
TU over the master Site Controller to the TU serial
communications link.

Triplett VOM Model 630-PL type 5 (or
equivalent)

HP 4953A or 4951C Protocol Analyzer,
computer with software to allow genera-
tion and reception of hexadecimal com-
mand strings equivalent digital controller

 The TU sends response messages to the digital con- 1
troller over the same link. These response messages
must be monitored and interpreted.

 The TU is placed in its user-call state, and a mobile
call is placed and received.
TEST SETUP

MESSAGE INTERPRETATION

Before TU tests are performed, the mobile radio must have
the proper software installed, and the radio must be completely

When interpreting TU response messages, all bytes of thfanctional. Refer to the mobile radio Maintenance Manual for
message must match the expected response. If any byte deesnplete test procedures and maintenance information.

not match, it is interpreted as a test failure.

1. Attach connector P1 of the mobile power and control
cable to J1 (if RANGR EDACS) of the mobile radio.
Connect P2 to J1 of the mobile interface connector
board, located on the rear bulkhead panel.

DIGITAL CONTROLLER &
COMMUNICATIONS PROTOCOL

2. Connect an antenna to the mobile radio.

In order to test the TAU, a device must be used that can
send and receive hexadecimal command strings at RS-232C
levels. A digital controller (such as a protocol analyzer) or a
computer with software that allows generation and interpreta-
tion of the command strings maybe used. The term "digital
controller" is used throughout this manual to refer to any device
capable of sending and receiving the required hexadecimal
codes.

Connect the TXA+ lead of the mobile power and con-
nector cable to the positive (+) terminal of the power
supply. Connect the TX A- lead of the cable to the
minus (-) terminal of the power supply.

Place switch S1 on the Serial Interface Board in the
NORM (open) position.

16
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5. Connect the digital controller to J2 on the rear bulkhead 6. Connect the minus lead of the power supply to J5-1 on
the rear bulkhead panel. plus lead of the power supply

panel as follows:
to J5-2 on the rear bulkhead panel.

TXD pin of digital controller to J2-3

RXD pin of digital controller to J2-2 7. Perform the TU test procedure in Table 10.

GND pin of digital controller to J2-7

Table 10 - TU Test/Checkout Procedure

TEST/MEASUREMENT
POINT

STEP PROCEDURE

OBSERVATION

STEP PROCEDURE TEST/MEASUREMENT OBSERVATION
POINT

CURRENT CHECK

1. Turn on power supply.

2. Monitor voltage using VOM. J2-7 Verify 0 Vdc

USER-CALL STATE (CONTINUED)

9. Press the PTT button on the TU ra-
dio, and wait for the beep and busy
indicator to light.

10. Release the PTT button.

11. Press the PTT button on the trunked
radio, and wait for the beep and
busy indicator to light.

12. Release the PTT button.

13. Place S1 on Serial Interface Board
in the NORM (open) position.

Audio should be heard from the
trunked radio.

Audio should be heard from the TU ra-
dio (Serial Interface Board speaker).

a. Verify that the Control Unit dis-
plays are off.

b. Verify the TU gives a status re-
sponse of <AA 91 82 00 EC>.

POWER-UP AND INITIALIZATION

3. Issue the RESET command <AA FD
02> through the digital controller.

4, Issue the STATUS REQUEST command
<AA 07 F8> through the digital control-
ler.

5. Issue the status request command <AA
07 F8> through the digital controller.

Verify TU gives status response of <AA 91
8000 EE>.

Verify TU gives status response of <AA 91
81 00 EF>.

Verify TU gives status response of <AA 91
82 00 EC>.

USER-CALL STATE

CONTROL CHANNEL MONITORING

14. Issue the MONITOR command
<AA 08 XX 01 00 00 00 00 00 YY>
through the digital controller. Where
XX is the control channel for the
test system, and YY is the parity
byte.

15. Press RESET button on control-
channel GETC.

Verify the TU gives the fail response:

AA

94

XX is 20, 40, or 80

ZZ is control channel number
YY is parity

NOTE SC STEERING
This test requires the use of the EDACS system and one other trunked radio. The TU and trunked radio must be fanfigured 16. Issue the SC STEERING command

for the system used for the test.

6. Turn on the trunked radio, and select the
proper System and Group.

7. Place S1 on Serial Interface Board in the
SERV (closed) position.

8. Select the proper System and Group on
the S-550 EDACS Control Unit

a. \Verify TU gives status response of AA
91 90 00 F4.

b. Verify the Control Unit is on and the
SYSTEM and GROUP displays are lit.

<AA 0201 FC> with the backup
Site Controller selected.

17. Move the digital controller from J2
(Master serial link) to J4 (Backup se-
rial link) on the rear bulkhead panel.

18. Issue the status request command
<AA 07 F8> through the digital con-
troller.

19. Issue the RESET COMMAND <AA
FD 02> through the digital control-
ler or turn power off to exit test.

Verify the TU gives the status re-
sponse <AA 91 C2 AC>.
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LBI-31939 PARTS LIST

PST TEST/ALARM UNI
POWER ON RESET BOARD
PARTS LIST SYMBOL GE PART NO. DESCRIPTION 19D901365G2 19C851501G1
ISSUE 2 ISSUE 3
SERIAL INTERFACE BOARD uz 184116704F1 Linear/Digital: QUAD DTL LINE DRIVER-
19090184851 u3 198116704P2 Linear/Digital: §UAD DTL LINE RECEIV.
ISSUE L U4 124116180P75 Pigital: HEX BUFFER INVERTER (OPEN COLLECTOR). SYMBUL GE PART Nu DESCRIPTIUN SYMBUL GE PnRT NU DESCRIPTIUN
U5 1847000475417 Digital: LOW POWER SCBOTTKY HEX BUFFRR. - .
u6 194700029P37 MOB, Digital: Differemtial 4-Channel
Multiplexer. AL 19090133163 ALARM/CONTROL INTERFACE BOARD
—— == -= == — CAPACITORS — — — = = — = — —
SYMBOL | GE PART NO. DESCRIPTION
__________ SOCKETS — — — — — = — — = Aq 19090133063 LOGIC BOARD, <l 194703314P10 Electralytic: 10 wF -10+50% tal, 50 VBCW; aim
to Panasonic L$ Series.
XK1 5481595P7 Relay: 10 contaots; sim to Allied Control A7 19090103561 REGULATOR BOARD.
_ 30054-4.
__________ SPEAKERS — — — — — a8 19880113261 fEAT SINK ASSEMBLY. e e m —— —— DTODEE — ——— == — = —
E1 18580145761 Speaker. oo - - MISCELLANEQUS — — — — = = = == a10 19065150161 POWER-ON RESET BOARD, 01 18A700025PL2 Bilicon, gener: 400 W max; sim to BZXS5-C13,
__________ CAPACITORS - — — — — — - — — 194116688P1 Fuse clip: sim to Littelfuse, Ine. 10207L. all 19C85114163 BULEHEAN PAWEL. Dz 198702015P1 Silicon; sim ko IN458A.
o1 19470153488 Tamtatum: 22 uF +30%, 16 VDCW. 5491595F9 %::;n::th ;f;ing; gim to Allied Control 30040-E. Al2 19CE51341G2 TEST ALARM ONIT DTSPLAY.
. | ms | iovscizess1 | sewrar ryvEmEses moren | o | === == — - PLUGE — ——— —— — — - -
cz T445CPILOK Polyester: .010 uF +10%, 56 YDCW. r3 19020184861 SBRIAL INTERFACE BOARD.
Pl 19A115659F6 Connector, printed wiring: § contacts rated B 5
c3 T644ACPRL0K Polyester: .00I0 uPf +10%, SO VDCW. CARLES _ amps; aim to Molex 09-52-3061.
ca 19470153478 Tantalum: 22 uF +30%, 16 VDCW.
él;ru W 19050191561 Harpess, 0 | ________ — TRANSISTORS — — — — — = — —
a1 19a700022P1 Silicom, PNP: sim ta T 2N
c7 TE44ACPI10K Polyester: .010 uwF +10%, 50 VICW. — —— = == — — HISCELLANEQUS — — — — — — — — 1com. 8 o Type 2N3806.
[+F] 19A700023P2 Silicom, NPN: si 0 .
cs 12AT01534P8 Tantalum: 22 uF +20%, 16 VDCW. 19090104281 Support. (Used with relesse latch). e ilicon, sim to 3904
f;} TE44ACP3L0K Palyester: .010 uF +10%, 50 VDCK. 19B801028P1 Binge. 3
taru
c11 19A703359F1 Support. (Used with All}, e — - - — — _ FESISTORS — — — — — — — — -
___________ PIODES = = = — = == = = = 15BA010392G1 Cover, regulator, R1 H212CRP422C Deposited cacbon: 0.22M obms + or -5%, 1/4 w.
D1 18470002851 Silicon, fest recovery:; fwd current 75 md, 75 158801061P1 Relesse lateh. (Used with Allj. r2 H212CRE310C Deposited carbon: 10K ohms + or - 5%, L/d w.
thru PIV; sim %o Type 1N4I1d48. .
o 19RB01061P1 Release latch knob, (Secures main beard), R3 HZ12CRE34TC Deposited catbon: 47K ohms + or -5%, 1/4 w.
B4 T324ADP1041 Reetifier, silicon; general purpose. 19R801051P4 Release latch knob. (USed with All). R4 AZ12CRPI27C Deposited carbor: 27K ohms + or -5, 1/4 w.
FDSES - e oo 40356648 Hut, self lacking. A5 H2120RP14TC Deposited carbon: 470 otms + or ~5%, 1/4 w.
198201074305 Tap screw, Phillips POZIDRIV: No. 6-32 x 5/16.
F1 19ATU1881P26 Cartridge, quick blow: 2 amps.; sim to Bussmann {Used with a7).
46€2.
5490407211 Grommet, (Uzed with A7),
___________ JACES = = — — = = = ===~ 19Aa116773P205 Screw, thd. forming: Ho. m4.2-1.4 x 10,
s Display) .
1 194116659P107 Comnector, printed wiring: B contacts rated at & {Secuces Displey)
amps; sim to Molex 08-60-1081. 19314878071 Nameplate.
Jz 194116659P111 Connector, printed wiring: 12 contacts raled at )
5 amps; sim to Moles 08-60-1121. 19A116435671 Cable clip.
a3 194116659P100 Connector, printed wiring: 2 contacts rated @ & 1acs5108762 Housing.,
H te Wol 09-80- L.
amps; sim to Molex 09-60-1021 19085109763 Doac.
J5 194116658P108 Connector, printed wiring: 9 contacts rated at &
amps; sim to Molex 09-60-1081.
Jé 194116659p114 Connector, printed wiring: 15 contwcis rated € 5
amps; sim to Molex 09-80-1151.
——————————— RELAYS = = — — = == = ===
E1 19¢300957P2 Enclosed: 1B5 ohms +10% coil res, 12 v 1.5 w, &
form C contacts; sim to allied Coptrol Ti154X-316.
———— —- - == TRANSISTORS — — — — — -——--
Q1 194702503P2 silicon, NPN.
—_————— - - RESISTORS — — — — — — - — = =
R1 H212CRP210C Depesited carbon: 1K ohms +5%, 1/4 w.
R2 H212CRPIZRC Deposited carbon; 93K ohme +5%, 1/4 w.
R2 H212CRP3100 Deposited carbon: 10K obms +5%, 1/4 w.
thru
Ri0
Rl H212CRP227C Deposited carbon: 2.7K ohms +5%. 1/4 w.
-——— —— = SWITCHES — — — — = - = — = -~
81 198702244P1 Slide switch: DPDT, contact rating 1 md & 10
VDC; sim to Alps S8302200.
- — — — - - — - INTEGRATED CIRCUTTS— — — — — - — —
UL 19A701865P1 Linear, 555 TIWER.
ED BY PRODUCTICON CHANGES. COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.
* COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES. COMPONENTS ADDED, DELETED OR CHANG A
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PARTS LIST

LBI-31939

PARTS LIST

LOGIC BOARD
19D901330G3

ISSUE 1

SYMBOL | GE PART NO. DESCRIPTION
—————————— CAPACITORS = — — — = — — = — —

c1 TB44ACP310E Polyester: 010 ufF +10%, 50 VDCW.

thru

c13

C16 18ATOLE34PS Tantalum: 47 wF +20%, 6.3 VDCW.

ci7 168A701624P118 Ceramic, dise: 30 pF +5%, 500 VDCW, temp coef

thra N8O PRM +30.

cz20

cz21 19A701534P7 Tantalum: 10 uF *20%, 16 VDCW.

c22 TE44ACPS10K Polyester: .010 uF +10%, 50 VDCW.

ca3 19A701534P9 Tantalum: 47 uP 120%, 6.3 VDCW.

cZ24 T644ACP3I10K Polyester: -010 uF :10%, 50 VDCW.
——————————— DIQDES — — = — = — — = = —

D1 18A700028P1 8iliecon, fast recovery: fwd ecurrent 5 mA, 75

thro PIV, sim to Type 1N4148.

D4
——————————— JACKS — — — == —— == —

J4 19P209727P17 Power receptacle: 25 contacts, sim to amp
205738-2.
—————————— TRANSISTORS— — — — — — — — — —

Q1 18A700023P2 Siliecon, NPN: sim to 2N3804.

Q2 18A700022P2 Silicon, PNP: sim to 2N3906.

and

Q3

Q4 18ATO00Z3FP2 8ilieon, NPN: sim to 2N3904.

and

43

Q6 194115300P2 8ilicon, FBN; sim to Type 2N3053.

Q7 194700022F2 Silicon, PNP: sim to 2N3906.

[=2:] 194700023F2 Silicon, NPN: sim to 3N3604.
—————————— RESISTORS — — — = — — — = — —

m1 H212CRP310C Deposited carbon: 10K ohos #5%, 1/4 w.

5

R3 H212CRP322C Deposited carbon: 22K ohms +5%, 1/4 w.

e

RS H212CRP247C Deposited carbon: 4.7K ohms +5%, 1/4 w.

RE H212CRP127C Deposited carbon: 27¢ omms +5%, 1/4 w=.

R7 H212CRP222C Deposited earbon: 2.ZX ohms 15%, 1/4 w.

n8 19A701537P1 Composition: LOM +G%, 260 VDCW, 1/4 w.

iy

R10 H212CRPE210C Deposited carbon: 1K ohms +5%, 1/4 w.

R11 H212CRP310C Deposited carbon: 10K ohms 15%, 1/4 w.

R12 AZ1ZCRP339C Deposited carbon: 39K ohms +5%, 1/4 w.

R1Z H212CRP323C Deposited carbon: 22K ohms +5%, 1/4 w.

R14 H212CRP410C Deposited carhon: 0C.1M obms +5%, 1/4 w.

RIS AZ212CRP222C Deposited carbon: 2.2K ohms +5%, 1/4 w.

RIB 18A701630P1 S Netwerk: 10K ohms +2% each @ 50 VDC; sim to
Bourns 4306ROL01-1C3.

R17 H212CRP247C Deposited earbon: 4.7K ohms +5%, 1/4 w.

ais

* COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.

SYMBOL | GE PART NO. DESCRIPTION
R12 H2120RP222C Deposited carbon: 2.2K ohms +5%, 1/4 w.
R20 H212CRPOIOC Deposited carbon: 10 ohms +5%, 1/4 w. xpe? 19AT00156P3 Integrated circuit: 28 contacts; sim to AMP
640362P3.
R21 H212CRP147C Deposited carbon: 1470 ohms #5%, 1/4 w.
RZ2 H212CRP233C Deposited carbon: 33K ohms 5%, 1/4w. | L e CRYSTALS ————— —— ===
R2Z3 B212CRF127C Deposited carbon: 270 ohms +5%, 1/4 w. 1 19470251165 Quartiz, 11.520000 WHz.
RZ5 H2Z12CRP233C Deposited carbov: 3.3K obms +5%, 1/4 w. Yz 19470251167 Quartz: 2.457600 MHz.
R26 F212CRF222C Deposited carben: 2.2K ohws 5%, 1/4 w.
F 1 e e N e MISCHLLANEOUS = = = = = — — = =
R30
19470324802 Contact, electrical. (Used with TP1-TP13, J1,
I3, & J8)
__________ SWITCHES = == === ===~ 19ATO1785P2 Contact, electrical; sim to Molex 08~50-0404.
81 1047013241 Pugh: contacts rated 1 mA at 10 volts; sim to (Uscd with J2, J5-J8).
TEE/Schadown 210091, 19470359701 Spacer. (Supports board). (Quantity 5).
sz 19BR00010P Push, 4 stations, contacts rated 25 md at 24 VDC; 198209727010 Serevlack: female, oim to Amp B0S-817-1. (Used
gim to CTS 206-4. with Ja).
e m = — - INTEGRATED CIRCUITS — — — = — — = 19B208727P13 Connector, plug. (Used with J4).
18470133274 Insulats her: . i .
u1 19470371471 Wicrocomputer: [MOS, 8-BIT. m o, washer: aylon. (Used with Q)
u 19A700037P415 Digital: (OCTAL TRANSPARENT. LATCH TRI-STATE).
u3 19AT04436C5 Integrated Circult.
U3 19A705307G1 PROM Kit.
[i7:3 194702834P1 READ/WRITE MEMORY, sim to Hitachl EM6116LPI-4.
U5 19A704309P1 Tnterface, TR: o&im to Intel IDBZ51A.
us 19ATO0037RI0% Digital: (OCTAL BUS TRANSCEIVER).
U7 19AT00037P363 Digital: (DUAL 3-LINE-TO-1-LINE
DECODER /DEMULTIPLEEER) .
Us 19A700037P411 Digltal: DF-F WITH CLEAR.
Jii:] 1947000370416 Digital: (OCTAL DF-F TRI-STATE).
¢10 19A700087P408 Digital: (OCTAL TRI-STATE DRIVER).
s 1947000370411 Digital: DF-F WITH CLEAR.
aand
U1z
U13 184700037P370 Digital: (FULLY SYNCHRONOUS 4-BIT COUNTER}.
U4 1847000370335 Digital: DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOP WITH PRESENT & CLEAR.
15 19A700029F23 Digital: 12 STAGE BINARY RIFPLE COUNTER.
and
T16
117 194701865P1 Linear, 555 TIMER.
U8 12A70003TP301 Digital: QUAD 2-INPUT POSITIVE-NAND GATE;
T4LS00.
vlg 18A700037P210 Digital: TTL, LOW POWER SCHOTTKY, NOR GATE.
U0 194703995P1 Digital: HEX UNBUFFERED INVERTER.
D21 194700037P313 Digital: HEX SCHMITT-TRIGGER INVERTER.
1323 19A700037P305 Digital: HEX INVERTERS.
vz3 184700037P307 Digital: QUAD 2-INPUT POSITIVE-AND GATE.
nz4 194700037P322 Digital: QUAD 2-INPUT POSITIVE-OR GATE.
U25 194700037F313 Digital: HEX BCHMITT-TRIGGER INVERTER.
u2s 19A700037P335 Digital: DUAL D-TYPE POSITIVE~EDCE-TRIGGERED
FLIP-FLOF WITH PRESENT & CLEAR.
va7 19A704585G3 Programmable Memory.
——————————— CABLES — — = = — — — = — —
w1 19A700184P1 Jumper.
thru
w9
——————————— SOCKETS — — — — = — — = = —
Xyl 18A7TO0LIREPS Socket, integrated circuit: 40 contacts; sim to
Augat 340-AG3SD.
U3 1894700156P3 Integrated ciremit: 28 contacts; sim to AMP
640362P3.
XU5 194700156P3 Integrated circuit: 28 contacls; sim to AKP

640362F3.

PARTS LIST

REGULATOR BOARD
(A7 MOBILE - A7 STATION)

19D901039G1
ISSUE 4

SYMBOL | GE PART NO. DESCRIPTION
—————————— CAPACITORS = — = — — — — — — =

c1 1%A700233P7 Ceramic: 1000 pF +20%, 50 VDCW.

c3 19A702250P113 Polyester: .1 uf +10%, 50 VDCW.

C4 1947031534P5 Tantalum: 2.2 uP +20%, 35 VDCW.

C5 TE44ACT310K Polyester: <010 uF #10%, 50 ¥DCW.

&

c7 18A701325P5 Blectrolytic: 680 uF, -10+50%, 35 VDCW.

ca 19A702250P113 Polyester: .1 uF +10%, 80 YDCW.

c10 19B800BS58PL Electrolytic: 4700 uF - J0+30%, 35 VDCW.

c11 18BR0O358P2 Electrolytic: 1000 uF - 10+30%, 50 VDCW.

a3

c13 19B800858PL Electrolytic: 4700 uF - 10+30%, 35 VDCW.

€i4 194702350P113 Polyester: .1 uF +10%, 50 VDCR.

€15 19A701534P5 Tantalum: 2.2 uF +20%, 35 VDCW.

C18 1B8AT)R250P113 Polyester: .1 uF +10%, 50 VDCW.

c17 18A7Q1534R5 Tantalum: 2.2 uF +20%, 35 VICK,

cig 18A702250P113 Polyester: .1 uF +10%, 50 VDCW.

thru =

€20

[3} 18AT00233P7 Ceramic: 1000 pF +20%, 50 VDCW.

thry

c23

€24 19A701534P6 Tantzlum: 4.7 uF +20%, 35 VDOW.
——————————— DIODES - - — —— — — — — — -

o1 19470358BF5 Zener: sim to ING28BA.

b 184703638P3 Reclifier, fast recovery: sim to MRS2Z.

B

P4 T324ADP1041 Rectifier, silicon; general purpose.

D5 10A116783P2 Biliecom: s&im to MATSE.
———————————— JACKS = = = = = = — = = = — =

J1 10A118659P180 Printed wire: 3 contacts rated @ 5 amps, gin to
Molex 09-88-203F.

Ja 18A116659P1656 Printed wire. 12 coniacts rated @5 amps., sim to
Molex 09-88~2121

J3 1941188597101 Connector, printed wiring: 3 contacts rated at 5
ampe; sim to Molex 09-60-1031.

J4 18A703248P2 Contact, electrical. (Quantity 4).
——————————— COILS - ———=————-—~

L1 198801134G1 Coil.

12 1958011 34G2 Coil.

L3 L9BR01134G1 Ceil.
—————————— TRANSISTORS - - — ——— — — — -

Qt 154143972P1 Silicon, PNP; sim to Motorolla MJ90O0.

o
——————————— RESISTORS = = = = = = — = = = =

RL 18AY01250P265 Metal film: 4.8K ohms +1%, 1/4 w.

thru -

R3

R4 19A701250P261 Vetal film: 4.22K ohms +1%, 1/4 w.

E6 N212CRP415C Deposited carbon: 0.15K ohms +5%, 1/4 w.

* COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.
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PARTS LIST

SYMBOL | GE PART NO. DESCRIPTION

R7 L9A701250P317 Metal film: 14.7K ohms +1%, 250 VDCW, 1/4 w.

RS H212CRP147C Deposited carbon: 470 ohms +5%, 1/4 w.

22} 18A700111P65 Composition: 1.2K ohms 5%, 2 w.

=and

Ri0

R1l AZ12CRP127C Deposited carbon: 270 ohms +5%, 1/4 w.

znd

R1Z

R15 5493035953 Wirewound: 18 ohms +5%, 5 w.

R16 5493035P11 wirewound: O-1 ohm +10%, 7 w.

k13 180701 350P189 Metal film: 835 obms #1%h, 250 VDCF, 1/4 w.

Rig 12A701250F141 Metal film: 261 chms +1%, 250 VDC, 1/4 w.

R20 5193035P14 Wirewound: ©.l1 ohm +10%, 7 w.

B21 1947012600249 Metal film: 3.16K ohms +1%, 1/4 w.

R22 19A701250P141 Metal filwm: 261 ohms #1%, 250 VDC, 1/4 w.
———————— INTEGRATED CIRCUITS - - - - - - -

b 19A703102P) VOLTAGE REGULATOR, sim to Silicon General SG2524.

3 18470198971 Lizear, Positive Voltage Regulatar; sim to
LM317T.
————————— MISCELLANEOUS - - - - - - - - -

19B801061P2 Releasze latch.

19B801061P5
18B232801P2
19B801133G1

4029574P1

198703632P1
13A700068P1

1894700115P3

Release lateh knob.

Support. (MWounts U3).
Beat sink- (Used with @l and Q2).

Insulator, plate: aluminum. (Used with {1 and
QZ).

Insulator, bushing. (Used with Q1 and Q2.

Insulator, bushing. (Used with U3).

Insulator, plate. (Used with U3).

PARTS LIST

HEAT SINK ASSEMELY, AS

ALARM/ CONTROL INTERFACE BOARD

SYMBOL

GE PART NO.

DESCRIPTION

19B801132G1 19D90133163
ISSUE 2
ISSUE 2
SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART ND. DESCRIPTION
—————————— CAPACITORS — — — — — — — — — —
———————————— PLUGS — == — — = == — - - -
cl 19A701534P6 Tantalum: 4.7 uF + or -20%, 35 VDCW.
B3 Connector. Tneludes:
€2 18A701534P9 Tantalum: 47 uF + or -30%, 6.2 VDCW.
19A118859P16 Bhell.
<3 I18AT02250F113 Polyester: 0.1 uF + or -1D0%, 50 VDCW.
194116781 P4 Contact, clectrical: wire range No. 52-26 A¥G; Ehzu
sim to Welex 08-50-0107. (Quantity 3). cin
———————— INTEGRATED CIRCUITS = = = = — = = ——————— - - - DODE§— = — = — — — — = - =
vl 194134768P1 Linear. 3 AMP POSITIVE REGULATOR. Di T324ADP1041 Rectifier, silicon; general purpose.
thry
D2
————————— MISCELLANEQUS = = = = = = = = —
184703624G1 Yeat simx. L JACKS — — — — — — — — — — =
4029974P1 Insulator, plate: aluminum. J1 19B203727F24 Plug, power: 17 conktacts, sim to AMP 205714-1.
184134260P1 Insulator cover. Jz 19a70L785P2 Coftact, electrical: sim to Molex -08-50-0404.
19A115222P3 Washer, shield.
: J3 19BBO0SISR3 Rectangular: 50 position; sim to Amp 55211%-1,
4036835P8 Solderless terminal. {Located at Ul-1, U1-2). thea
4036634P1 Contact, elecirical. Quantity 2).
{ v 2 76 19a70224802 Contact, electrical.
thru
J43
——————————— RELAYS — — = = — — — = = - =
Kl 19B20%4B7F1 Enclosed: 134 ohms + ¢r - L0%, 13.6 ¥DC
thru nominal, 2 form C contact; sim to Allied Centrol
K8 TI51-X-24.
——————————— PLUGS — — — = — — — — = = =
Ph 19a702104P1 Regeptacle: 2 position, shorting, rated at 3
theu amps; sim to Berg 65474-002Z.
P33
—————————— TRANSISTORS — — = — — — — — = =
[e13 L9ATO1766P1 Coupler, pptoelectrenic,
thru
Q32
—————————— RESISTORS = — — — — — — — = =
R1 19A700106P71 Compasition: 2.2% ohms + or ~5%, I/4 w.
thru
R1l€&
Ri? 19A700112P63 Composition: IK ohms + or -~ 5%, 1 w,
thru
R3IZ
R33 13R7001L3PS5 Composition: 470 ohms + or - 5%, 1/2 w,
thru
R4B
Rg? 1SA700106P7L Composition: 2.2K ohms + or -3%, 174 w.
thru
RE4
RGB 15470011263 Composirian: 1K ohms 4+ or — 5%, 1 w.
thru
RO
R31 19n700113P55 Composition: 470 ohms + or - 5%, 1/2 w.
thru
R9%
RG7 19A701630P5 5 Metwork: L1GOR ohms + ar - 2% each @ 50 vDe;
Lhru sim to Bourns 4310R-101-104.
RIOL
R102 H212CRP210C Teposited catbon: 1K ohms + or -5%, 1/4 .,
————————— INTEGRATED CIRCUITS — — — — — — — —
Ll]_d 1981346932 Interfece: eim to ULN-2802A.
an
uz
ik} 183700037p411 Digital: DP-F WITH CLEAR.
and
]
* COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.

us
thcu
us

REL
thru
XK8

L9A700037P408

19a700Q37P358

18C851320p3

12880124071
1%BAG0S08PL54
18C35132085

13B209727P10

19B209727F1)

Digital: (OCTAL TRI-STATE DRIVER) .

Digital: TTL, LOW POWER SCHOTTRY, DECODER
DEMULTIPLEXER,

—————————— SOCKEI§ — — — — — — — — — = —
2 Fole PWB Socket.

————————— MISCELLANEOUS — — — — = — — — —
Support.

Rivet, tubulat.

Socket, relay: aim to T-00102. (Used with K1=EB).

Screwlock: female, sim to Amp 205-817-1. (Daed

with J1).

Bushing, standoff. (Psed with J1}.

* COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION

CHANGES.
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PARTS LIST

OUTLINE DIAGRAM

LBI-31939

DISPLAY ASSEMBLY

19C851341G1
ISSUE 3
SYMBOL | GE PART NO. DESCRIPTION
DISPLAY BOARD
19D801320G1
———————————— CAPACITORS — — - -
Cc1 19A701534P7 Tantalum: 10 wF +20%, 16 VDCW.
€z 19A700121P6 Ceramic: 0.1 uF #+20%, 50 VDCW,
thru
cs
<7 18A701534P6 Tantalum: 4.7 uP $+20%, 35 VDCW.
c8 19A700121P8 Ceramic: 0.1 uP +20%, 50 VDCW.
thru
cig
————————————— DIODES - - ——--—=--=---
):3% 18A134354P5 Diode, opteelectreonic: red; sim to Hew. Packard
thru 5082-46!
H14
H18 18A134354P5 Diode, optoelectremic: 7red; sim to Hew. Packard
thru 5082-4683.
H32
H33 19A134354P4 Piode, optoelectronic: Green; sin to Hew
thru Packard 5082-4992.
H40
n41 19A134354P8 Diede, optoelsctronic: yellow; sim to Hew.
thru Peckard 5082-4592.
H56
————————————— JACES —— ——---------
J1 124701785P2 Contact, electrical; sim to Molex -08-50-0404.
(Quantity 16).
———————————— RESISTORS —— ——-————---
R1 1947G0113P73 Composition: 2.7K ohms +5%, 1/2 w.
thru
R56
—————————— INTEGRATED CIRCUITS - - — —--——-
it 1947000377411 Digital: DF-F WITH CLEAR.
thru
us
ve 19A134693pP2 Interface: gim to ULN-2803A.
thru
v10
ULl 19A700037P411 bigital: DF=-F WITH CLEAR.
and
U1z
uis 19A134693p2 Interface: sim to ULN-ZB03A.
and
u1d
U13 19A700037P358 Digital: TTL, LOW POWER SCHOTTKY, DECODER
DEMULTIPLERER.
—————————— MISCELLANBOUS — - — — - - — - - -
NBOP13010J2 Machine screw, pan head., (Secures Diaplay Board
& Panel)
N402P7J2 ¥asher, plain: No. 6. (Secures Display Board &
Panel).
19A701235P15 Spacer.
18D901319pP1 Display panel frame.
19C851322P1 Display panel,

29
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4 ROLL OVER HEARSIDE SEEDETAILD
p (8 PLACES) A
(19D901331, Sh. 2, Rev. 2)
(19D705359, Sh. 1, Rev. 0)
PRESS IN PERPINDICULAR
14 TO BOARD WITHIN 2 DEG.
2 RER) PER 19A703248P2
ﬁn;/,/
COUPONENT NOTES:
74
— / 5 1. SOLDER ALL ELECTRICAL CONNECTIONS.
AL MOUNTING FOR 76 - J41 2. COMPONENT LEADS TO PROTRUDE 1.6 MAX.
1
= 6 BELOW SOLDER SIDE OF BOARD.
INDICATES FRONT OF COMPONENT AUTQ INSERTION
MACHINES.
7B PRESS IN PERPINDICULAR
- J1(REF) TO BOARD WITHIN 2 DEG.
15 . ) /4\ BOARD ERROR CORRECTION HOLES.
¥
DETAIL B
COMPONENT KAIXKA - K8IXKS
SECTIONA - A SIDE 15
73
h O

MOUNTING FOR J2

ALARM/CONTROL INTERFACE BOARD
19D901331G3
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OUTLINE DIAGRAM
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(19D901329, Sh. 1, Rev. 4)
(19A704066, Sh 1, Rev. 3)

LOGIC BOARD
19D901330G3

LEAD IDEHTIFICATION
FOR O1-Q5, Q7 & Of

FLAT
c  E

4

B
IH - LINE
TOP VIEW

HOTE: CASE SHAPE I5 DETERMIHING
FACTOR FOR LEAD IDENTIFICATIOHN.

LEAD IDEHTIFICATION

FOR Qb
B
C
TRIAHGULAR
TOP VIEW

HOTE: LEAD ARRAHGEMENT 15 DETERMING
FACTOR FOR LEAD IDEHTIFICATIOHN.

[ 10 o+
@

(19C851503, Rev. 0)
(19A704861, Sh. 1, Rev. 0)

POWER-ON RESET BOARD
19C851501G1
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REGULATOR BOARD
19D901039G1

(19D901040, Sh. 1, Rev. 2)

(19A703354, Sh. 1, Rev. 4)

c1

[~ 10UF

Q3

MODEL NO.

REV LETTER

PL19C8518016G1

LEAD IDENTIFICATION
FORQ1 - Q3

FLAT

c  E

IN-LINE

TOP VIEW

NOTE: CASE SHAPE IS DETERMINING

FACTOR FOR LEAD IDENTIFICATION.

P1-18

NOTES:

1. ALL RESISTORS ARE 1/4 WATT UNLESS
OTHERWISE SPECIFIED. RESISTOR VALUES
IN JU UNLESS FOLLOWED BY MULTIPLIER
K ORM. CAPACITOR VALUES INF UNLESS
FOLLOWED BY MULTIPLIER U, NORP.

P113

¢ P147

(198801395, Sh. 1, Rev. 0)
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HF1
(19A704042, Sh. 1, Rev. 0) D;U

o

(19D901849, Sh. 1, Rev. 0)
(19A705098, Sh. 1, Rev. 0)

LEAD IDENTIFICATION
FOR 01

/ FLAT B
\@/E @\
C
IN-LINE TRIANGULAR
TOP VIEW
MNOTE: LEAD ARRANGEMENT, AND NOT

CASE SHAPE, IS DETERMINING
FACTOR FOR LEAD IDENTIFICATION.

E

DISPLAY BOARD
19D901320G1

SERIAL INTERFACE BOARD
19D901848G1
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LBI-31939

I | I
D2
o 41 5 3 |, | |
2 15 ®| ARRE
T8 i )
= | sy
01
R12
770 R20
J1 01 J2 A
] HL3 M i His L2 e L 7 L3 e —
%ﬁi YELLOW  BLACK @Qz YELLOW  BLACK YELLOW  BLACK z
W Fy + + +10¥DC
+ Pyl + + Ri1 3 c12 R7 = =M 3
=T 30V —c = o113 am 5 T 1000u 147K s == 0.4u s
= & Gt | == oo T 770 001u 13
T RY R10 = & 3
3 r3
o 12K [] 1.2K [] 164K T 0.001u 5 12
W w 6 1
2 7| S crouno 14 2 PLACES
GROUND
{ \ J:_ o 2 PLACES
— 9
: 4
12 13 D4 P3
CA CB 1 10 \
ERR +
1 ,
3 aly wo, s
osc out P—oN.C. $—YIN ouT| 12
ADJ
o "I'___I ND SPEA EB_RT cr 1 == - OMIT L' WASHER [
P 8 o1 |14 [ 7 ?S? . 13 RED N(2) 13 5
L 16 oy L 2 | 2 p{ORANGE | 13y 1 | 2PLACES
- 0.4u R21 2.2u €23 — 1 | 1 WHITE | 5014
R4 [] 0.01u 316K o0 l _L +| wE @ |
4.22K -
c19 c15 0 26 RIS ==cCu4 | A8 -TAU SECTION A A
u%% 0w [ 22y 825 0.1u A11-RCU
: “T T | PL19BB01132

@ NOTES:

1. SOLDER ALL ELECTRICAL CONNECTIONS.
ALL RESISTORS ARE 1/4 WATT UNLESS OTHERWISE SPECIFIED.
RESISTOR VALUES IN €1 UNLESS FLOWWED BY MULTIPLIER k OR M.
CAPACITOR VALUES IN F UNLESS FOLLOWED BY MULTIPLIER ,i,n OR p. 2. SOLDERITEM 10 TO U1-1 & 2.
INDUCTANCE VALUES IN H UNLESS FOLLOWED BY MULTIPLIER m OR ..

CONNECTIONS CHART
MODEL T:tIJS. N T:Ev LETTER FROM| TERM | WIRE [ TO | TERM
PL19D901039G1 U1-1 |TEM 10[{SF22-W |P3-1 [ITEM 8
U1i-3 |ITEM 6 [SF22-O0 (p3-2 [ITEM 8
U1-2 ITEM 10/ SF22-R |P3-3 [ITEM 8

(19D901176, Rev. 2)
(198801132, Rev. 2)

REGULATOR BOARD HEAT SINK ASSEMBLY
19D901039G1 19B801132G1
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2.2k 2.2k 2.2k 2.9k 2.2k 2.9k 2.2k 2.2k 2.2k 2.2k 2.2k 2.2k 2.2k 2.2k 2.9k 2.2k
250 250 250 250 250 250 250 25w 250 25W 25w 250 250 25W 250 250
LA P2 A A P A A A A px A A P® A A A P36 P S )
J22 A 123 A 24 A~ 25 A~ I A~ a7 ~ N 36 o~ a Fy
1Tz 3 1Tz 3 1Tz 3 1T2 3 1Tz 3 1Tz 3 3 1Tz 3 1Tz 3
RE5 R66 R67 R68 R6Y RY0 RTY RE0
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1w w w w w w w W
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AW e S e S 1 S oo S [og SW oo S o SW oo
1 2 1 2 1 2 1 2 1 2 1 2 1 2
17 ++ o8 ++| om0 ++ o +4 |02 o3 032
4 5 4 5 4 5 4 5 4 5 4 5 4 5
oct? oc1s oc1s oc oc22 ocH OCI2 pC7-0C32
S_SH2 S
r1 R2 R3 R4 RS RE RY RS R9 R10 R11 R12 R13 R14 R15 R16
2.2k 2.2k 2.2k 2.2k 2.2k 2.2k 2.2k 2.2k 2.2k 2.2k 2.2k 2.2k 2.2k 2.2k 2.2k 2.2k
25w 25w 25w 25w 5w 35w 35w 35w 25w 25w 25w 25w . . 5w 5w
A A P KA Pr KAA Po A P11 KA P2 KA P3 LA P4 KA P15 LA P16 LA P KA Pig KA P19 KA P KA P
J& ~ J7 ~ J8 S Ja A . M2 ) M3 E g M4 g M5 g MEB -~ J A
1Tz 3 1Tz 3 1Tz 3 1Tz 3 1Tz 3 1Tz 3 1Tz 3 1Tz 3 1Tz 3 1Tz 3
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PWR AND GHD COHHECTIONS
REV. “5V VCC [+24 WCC [LOG GHD | PWR GHD
NOTE: MODEL NO. - LETTER DEVICE| PIHHO | PHHO | PHHO | PIMHO
A\ RELAYS ARE SHOWH IH RESET POSITION. o ponyiGs HAt—5 10 5 .
[U10 16 3

RESISTOR. VALUES IN /M UNLESS FOLLOWED BY MULTIPLIER k OR M.
CAPACITOR VALUES IH F UHLESS FOLLOWED BY MULTIPLIER o, n OR p.
INDUCTAHCE VALUES IN H UHLESS FOLLOWED BY MULTIPLIER m OR .

ALARM/CONTROL INTERFACE BOARD
19D901331G3

(19D901976, Sh. 1, Rev. 1)
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ALARM/CONTROL INTERFACE BOARD
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SCHEMATIC DIAGRAM LBI-31939
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SCHEMATIC DIAGRAM

5V J2-14

w5y 3¢ J_m J_Cz lcs J_m _L;s _L;a _L:T _Lcs —ch —I—mo —Lc11 —Lc12 —I—c13 —I—c14 —I—c:15 —I—c1s c24 Y

+5\é:\|;ﬂz %» I.om 1’.01;.1 T.om T.om 1’.01;.1 1’.01;.1 1’.011.1 1’.011.1 1’.01;.1 1’.01;.1 1’.011.1 1’.0114 1’.011.1 "l'.om 1’.01;4 1’.01;4 T.om

AD CLK 3122

7|

W o4 [TERRD
cP 9 shz /
uts gqle
SET a1z a3}s
/TR
Shz/
. J42 RO
RXD > \sHz_/
%5 43
eND 20
LTXD <537 &
LOCAL 3312 P02
SH.Z
LRXD 38 \SH2 /
sCLK 532 /E\
GND <35 SWi 5 1 T
GND 53 SW2_6 o~ 2 PN
J5-4 JSW3 70/ 3 Pz -2H2
GND 4 e Pz \SH2 /
= |sw4 8 4 \Shn2_/
s2
HKsW IN <22 . (P13
SHZ/
sPARE <1 - =]~
J3411 M1z 13 14" 157 ris
SPARE <=1 | I:l] [l] |
E : N
SD N+ <351 [
SDIN- 52
SDOUT+ J55
SDOUT- 86
SD OUT+ 31
. J32
SD OUT- 32 |
SD IN+ J3-3
SDIN- 34 |
RST ¢3-10 RET
GND 215 \_SHz /
SPARE ¢2:16
sPARE 217
SPARE <218 LOGIC BOARD
LOWGND <814 19D901330G3
gy JE:18

(19D901363, Sh. 1, Rev. 5)

PWR & GND CONNECTIONS
VCC (+5 GND +
pevice | “BR {27 | pin No. pevice | Y§i oY)
u 40 20 U16 16
uz 20 10 17 8 1
03 28 14 018023 14 7
U4 21 12 [TE 14 7
us 26 4 Uzs 14 7
U6 20 10 UzZ6 14 7
u7 16 ] Xuz7 28 14
us-1z 20 10
13 16 8
14 14 7
15 16 8
SPARE GATES
INFUT | QUTPUT
DEVICE | pNNO. | PINNO.
u19
Uz 13 24
uzz 1513 2612
uz3 4.5.9.10 6.5
12,13 11
1] 121213 | 311
UZB

JUMPER CONFIGURATION FOR 27128127256

* U2F NOT USED IN GROUP 3

u3 Uo7 JUMPER | JUMPERS JUMPERS
W12 VIANANG WBANS

ONE 16K | CE=GND

27128 Ald = VCC wi W5 w9
ONE 32K | CE=GHD

27246 Ald = AB14 w2 W3 w9
Two 16K | CE= AB14 CF = AB14

27128 A14=VCC | Al4=VCC Wi W3 wo
Two 32K | CE= AB15 | CE= AB1S

27256 Al4=AB14 | A14 - ABU w2 w4 W9
ONEG4K | CE=GND

27512 Al4 = AB14 w2 W5 wa

ALL RESISTORS ARE 1/2 WATT UNLESS OTHERWISE SPECIFIED.
RESISTOR WALUES IN f1 UNLESS FOLLOWED BY MULTIPLIER k OR M.

CAPACITOR WVALUES IN F UNLESS FOLLOWED BY MULTIPLIER u, n OR p.
INDUCTANCE VALUES IN H UNLESS FOLLOWED BY MULTIPLIER m OR y.

MODEL NO. REV LETTER
PL19D501330G1 ol
PL19D2902330G3
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pogf3s 4n4 13 12 4 a4 8l 0 he EY N 18] . aa aa 14444 6 a4 | N ’
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= T F N AT D7 D ar 1w _TAT 9 17 D4 5 ‘M
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LBI-31939 SCHEMATIC DIAGRAM

P 1 7
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SCHEMATIC DIAGRAM LBI-31939

LOGIC INTERFACE

cso | 11 cs1 |1 s3] 11 (RED)
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UIF uzF 3 b u12F B r—1 |
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3 8
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ml oz d o alo CLK CLK usA CLK U104 Hag et
— uza 1212 oo_3lof .lele Do 3fof . lel2 o181 ]
02| 3 e—— 10F & el 1 il 1 Bl 1 N
| 4 DECODER :{/ﬂ'ss‘;]ﬂ R50
— 115 U106 2.7k
D4 | 5 e4— o M _4]|D als M 4|D als M 4]D als 17 T
os | s o] M5 a1 u3B 3 V4B 3 UsB 3 o~ [ 1
1 113 ¥ (T52)
D6 | 7 A e u10c Sk
2 —|12 Dz 7|o als 02 7|D als 02 7)o als 16 :
o7 | 8 —— B | ea— usc 3 4C 3 usC 3 i [ ]
c1| 9 e s i TS
c2 | 10 &l B y100 Haz gﬁ‘
Py i Pl 03 s|pf ..lals D3 8|D[,.n]e]9 p3_alo[ lals 15
c3 | M 6 1 1 rl
ca | 12 Eﬁ i _ :{/(Jss;u as3
MR | 13 04 13]0[" a2 04 13[0[" el D4 3|0l ali2 ”1" @
5 5 5
B R IS SRS SR S SRS SRS SR L Vi
“ c2 c3 s 6 c8 C“'__C"‘ D5 140 "Jalis D5 1a|n[ a5 s 1a|ololis [ 43 21k
0 o] e n1u—r 0] o] e ew] ew] usF G uar o usk 5 oA —1 |
GHD | 15 n &/ (C0B) & (CS6) &/ (TS6) R55
P H39 119G g © HES
atu v 06 17 o[~ Tals S 6 17|l els D6 17| D[ e ]@]16 12
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H40 UgH Uton © HSE nee
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3 8 8
PWR AND GROUND CONNECTIONS R /J/{COS) " &{/{CSB) " ‘{/(TS&}
PWR (+5v) PWR (+24V) 11 1 T1
DEVICE GROUND _ PIN NO. PIN HO.
U1.2,3,4,5,11,12 10 20
U6.7,6,9,10,13,14 9 10
14 ] 16
LED DESIGNATIONS
MODEL NO. REV. LETTER FUNCTION LED'S USED
ALL RESISTORS ARE 1/2 WATT UNLESS OTHERWISE SPECIFIED. PL19090 132061 ALARM INPUT (132)] H1 H32
RESISTOR VALUES IN 0 UNLESS FOLLOWED BY MULTIPLIER k OR M. CONTROL OUT (1.8)| H33-H0
INDUCTANCE VALIIES IN H UNLESS FOLLOWED BY MULTIPLIER m OR 5. CSCSTATUS | WA1.iig
m .
u TAU STATUS HA9-H56 DISPLAY BOARD
(19D901362, Sh. 1, Rev. 2) 19D901320G1

31



LBI-31939

+ +
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L ___/7._3 _/.___3 __7____‘*1 ____R___\. ) __
e / g "/ S
(5) — ._/ by et -—\ \ —! (19
7

NOTE:
1. ASM ITEMS 7 & 8 TO THIS SIDE
OF ITEMS AS SHOWN UP (SMM)
FROM EDGE OF ITEM 5.
ﬁ STAKE SCREW, THEN TIGHTEN %ggi,ﬁé%észEMBLY
WITHOUT DAMAGING ITEM 3 OR 10.

(19C851341, Rev. 4)
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INTERCONNECTION DIAGRAM
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INTERCONNECTION DIAGRAM
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VIEW AT "D"

@ NOTES:

& APPLY LUBRICATION TO FOLLOWING CONNECTORS PER
PROCESS PG4-EA122P1.

A1-J2, J6-J41
A2-J1

A3-J1,J3, J4

Ad-J1,J2, J3, J5-J9

A5-J1-J8

AB-J1-J4, (J5-J20 INDIVIDUAL PINS)

2. ATTENUATOR KIT {ITEM 27) TO BE PACKAGED AND SHIPPED
WITH T.A.U. ASSEMBLY.
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EXCEPT AS SHOWN SAME AS PART 1
NOTES:
1. APPLY LUBRICATION TO FOLLOWING

CONNECTORS PER PROCESS P6A-EA122P1.

A1-J2, J6-J41
Ad-J2, J3, U6, JT
A12-1
A13-J1,J2, J5, J6
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