LBI-38210B

SERVICE SECTION
FOR
EDACS 900 MHz GETC SHELF
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INTRODUCTION 10. Connect the Backup Serial Link cable (from Failsoft Distri-

bution Panel) to connector J102 at the back of the GETC

This manual contains the information required for testing and ~ Shelf Assembly.
servicing the General Electric Trunking Card (GETC) station
shelf. Included are adjustment and trouble shooting procedures, STATUS INDICATION
GETC shelf Interconnection Diagram, Outline and Schematic
Diagrams, and Parts List for the GETC logic board and the There are seven LED indicators on the front of the GETC shelf
Regulator Assembly. that indicate the status of the panel. The LEDs indicate whether

the repeater is operating as a control channel, idle voice channel

The adjustments cover the GETC shelf. Service informatioff active voice channel. In addition, the GETC is capable of
includes four areas of GETC test: off-site test (bench lab stanfi€tection ROM failure, RAM failure, synthesizer lock error, oran
alone test), on-site test (limited test with minimum equipment iiRF power amplifier failure. If any of these faults are detected, the

a station), station test (testin a station), and trunking test (test wigF 1 ¢ Wil automatically notify the site controller (if present),
a mobile or portable acquiring the station). take the station off-line, and begin flashing a combination of LEDs

on the front panel to indicate the exact failure. The operation and
description of the front panel status indicators is shown in Figure

INSTALLATION 1

The GETC is installed in a station cabinet. A slide mount ADJUSTMENTS
supports the GETC shelf assembly, and also allows for easy access

during setup and servicing. The GETC Logic card assembly may adjustments in this section are necessary when the GETC
be removed from the Shelf Assembly by disconnecting the coRpe|f js installed in a station. The adjustments properly configure
necting cables and removing the card assembly from the shelt GETC (DIP switches and jumpers), balance the telephone line,

slide. Installation of the GETC shelf assembly in a station is ag,q set high speed, low speed, and audio modulation
follows: ' ' '

DIP SWITCHES
1. Mount the GETC Shelf Assembly in the desired rack posi-
tion, using the hardware provided. Extend the shelf to the There are three dual-in-line (DIP) switches on the GETC logic
servicing position. board that must be configured for the proper transmitter fre-
guency, desired channel number, and default mode for trunking
2. Connect the harness assembly (19C320811) plug P26 aperation. It is also possible to invoke test mode operation with
GETC Logic card connector J6. the DIP switches.

3. Connect the hamess assembly (19C320811) plug P27 $8lecting Channel Number
GETC Logic card connector J7.

Switches S3-1 through S3-5 configure the GETC with the
Connect the harness assembly (19C320811) plug P10 @Bannel number. Allowable channel numbers range from 1(0001
GETC Logic card connector J10. binary) to 20 (10100 binary) for control and working channels.
Channel numbers 0, 21 thru 25, and 27-30 are reserved, and
5. Connect the harness assembly (19C320811) plug P19 @8annel number 31 (11111 binary) is used in the terminal test
GETC Logic card connector J19. mode. Switch S3-5 is the most significant bit (MSB), and S3-1
is the least-significant bit (LSB) of the GETC channel number.
6. Connect the harness assembly (19C336863) plug P8 A¢s0. a logic 0 is defined as a closed (on) switch setting, and a
GETC Logic card connector J8. logic 1 is defined as an open (off) switch setting. Table 1 lists the
allowable channel numbers and their binary equivalents.

7. Connect the harness assembly (19C336863) plug P19 to )
GETC Logic card connector J19. Selecting RF Transmit Frequency

The RF transmit frequency is set by S1-1 thru S1-7 and S2-1
thru S2-4. These eleven bits encode the transmitter and receiver

9. Ifasite controller is present, connect the Site Controller cabfeeguency, in the range from 935 to 940 MHz(TX) and 896 to 901

(from RS-232 Distribution Panel to connector J100 at th#Hz(RX), ata 12.5 kHz channel spacing. At power up, reset, or
back of the GETC Shelf Assembly. out-of-lock condition of the synthesizer, the GETC will attempt

to load the transmit frequency code to the synthesizer. The
allowable transmit frequencies and their corresponding switch
settings are listed in Appendix A.

8. Slide the GETC shelf back into the cabinet.

Copyright© December 1988, General Electric Company

FRONT PANEL LED STATUS
DESCRIPTION

L1 L2 L3 L4 L5 L6 L7

) O ® O 0 ¢ ® CONTROL CHANNEL

& O ® O 9] O ® IDLE VOICE CHANNEL

] O @ O C L O ACTIVE VOICE CHANNEL

%) O ® ® o @® O SYNTHESIZER FAILURE

& O ® O o @ @] SYNTHESIZER RECOVERING

& O ® O 9 O] @) PA FAILURE

O @) (@) O () ® @ POWER UP RAM / ROM FAILURE

| (LB, L7, BLINK TOGETHER)
®=0ON ® = QUICK FLASHING, OFF (REPEATED)
o = OFF @ = BLINKING ON, OFF, ON, OFF
7 — : L11S OFF IF SITE CONTROLLER IS ACTIVE.
L1 1S ONIF IN FAILSOFT MODE.

Figure 1 - Front Panel Status Indicators

Selecting Default Failsoft Operation NOTE

A manual reset or power-up is required to insjre
that the DIP switch settings have been read and actiyated
after any switch change.

Default failsoft operation is defined by S3-8. Setting S3 tg
open on a control channel will force failsoft operation at thq
nextreset. This switch is set open only if the system is operatirjg
without a site controller.

JUMPER CONFIGURATION
Selecting Trunking Mode

_ _ . The jumpers on the GETC logic board are configured for
In failsoft mode, S3-7 controls the trunking mode. SettingeEDACS 900 applications. Table 2 describes the functions of

S3-7 open will select transmission trunked operation for athe jumpers. Other jumper configurations enable the GETC to
group dispatch calls. With S3-7 closed, calls are processed wisa used in other applications and functions.
a 5 second hang time on the voice channel.

SERVICE AND TEST
Selecting Test Mode
This section describes four test procedures that are used to

S3-6 open selects test mode. Two test mode types agt the GETC. These include the off site test, the on site test,
available: DIP switch mode and interactive terminal mode. Alihe station test, and the Trunking test.

station alignment and checks can be done using DIP switch test
mode. Terminal mode is selected by setting S3-1 through S3-6 The off site test is used to test the GETC in a laboratory
all open and is used for testing the GETC board on the bencll,ironment or under bench test. On site testing is used to

DIP switch test mode is selected by setting S3-1 though S3¢8st the GETC at the site location using a limited set of tools
for the appropriate test and then resetting the GETC shelf. TB@ equipment. Station testing is used to test the GETC in a

DIP switch tests are used to align the station data and audigytion and to perform adjustments. The Trunking test is used
levels. The available test settings are shown in Table 4. to test the GETC as part of a functional system.
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Figure 2 - GETC DIP Switch Definition

TERMINAL CONNECTION

An ASCIl terminal or computer with terminal emulation
program and RS-232 port is used to communicate with the GET

Table 2 - Jumper Setup & Functions

JUMPER

GE-NET TRUNKING

FUNCTION

C

in the test mode of operation. The terminal should be configured P11

for a 2400 baud link, odd parity, full duplex, and uppercas
characters. Figure 3 shows a sample connection cable. Termi

and GETC pin assignments are listed in Table 3.

Table 1 - GETC Channel Number Settings

CHANNEL |SWITCH SETTINGS COMMENTS
NUMBER S3-1 THRU S3-6
0 000000 RESERVED
1 100000 CONTROL OR WORKING
2 010000 CONTROL OR WORKING
3 110000 CONTROL OR WORKING
4 001000 CONTROL OR WORKING
5 101000 CONTROL OR WORKING
6 011000 CONTROL OR WORKING
7 111000 CONTROL OR WORKING
8 000100 CONTROL OR WORKING
9 100100 CONTROL OR WORKING
10 010100 CONTROL OR WORKING
11 110100 CONTROL OR WORKING
12 001100 CONTROL OR WORKING
13 101100 CONTROL OR WORKING
14 011100 CONTROL OR WORKING
15 111100 CONTROL OR WORKING
16 000010 CONTROL OR WORKING
17 100010 CONTROL OR WORKING
18 010010 CONTROL OR WORKING
19 110010 CONTROL OR WORKING
20 001010 CONTROL OR WORKING
21 101010 RESERVED
22 011010 RESERVED
23 111010 RESERVED
24 000110 RESERVED
25 100110 RESERVED
26 010110 DOWNLINK
27 110110 RESERVED
28 001110 RESERVED
29 101110 RESERVED
30 011110 RESERVED
31 111111 TEST MODE (TERMINAL)

e P12
nal

P13

P14
P15
P16
P17
P18
P20
P21
P22
P24
P25
P26
P28
P29
P30
P30
P44

P45
P46
P47
P48
P50
P51
P52
P53
52

P53
P54
P55
P60
P61
P62

P63
P64
P65
P66
P67

P68
P69
P70
P71

J11-1&2

J12-1&2

J13-1&2

J14-1& 2
J15-1& 2
J16-1& 2
J17-1& 2
J18-1& 2
J20-1&2
J21-1&2
J22-2& 3
J24-1&2
J25-1&2
J26-1& 2
J28-1&2
J29-1&2
J30-2&3
J30-4 &5
J44-1 & 2

J45-2 &3
J46-1 &2
J47-1&2
J48-1&2
J50-1&2
J51-1&2
J52-1&2
J53-1&2
J52-1&2
J53-1&2
J54-1&2
J55-1&2
J60-1 &2
J61-2&3
J62-2& 3

1&2
1&2
1&2
1&2
Omit

J68-1& 2
J69-1& 2
J70-1& 2
J71-1&2

Receive data from 9600 baud Modem
board

Clear to send from 9600 baud Modem
board

Route backup serial link tx output to
backup serial link rx input

Master site controller path selection er
Site controller path selection enable
Backup serial link selection enable
Low-speed data encode path enable
Low-speed data decode path enable
Combined ptt from station disable
High-speed, data-acquisition rate cont
4800 Hz tone notch filter (disable)
Backup serial link selection enable
Low-speed data encode path enable
Lock-detect input path enable

Sync line input path enable

No function

Enable clock drive to

microcomputer for CMOS configuratiol

Selects Al4 for 27C256 and 27C512
EPROM

Selects 6064 RAM

INTO for voter concentrator
Backup serial link select

Backup serial link select

Tone control for voted system
Morse code ID attenuator enable
TXD polarity select

RXD polarity select

TXD polarity select

RXD polarity select

Enables control input to U15-A
Enables WALSH bit 1

Enables high-speed data path
Selects A15 for 27C512 EPROM U2

Selects proper clock frequency for U4
obtain 4800 Baud data rate.

Sets TX data filter for 4800 baud
Sets TX data filter for 4800 baud
Sets TX data filter for 4800 baud
Sets TX data filter for 4800 baud

Receive telephone line termination
(not used)

Enables delayed PTT

Enables COMB PTT IN

Enables COMB PTT IN

Configures telephone line modem RTS

able

n
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Table 3 - GETC and RS-232C Pin Assignments 4. Verify the presence of the following voltages:
SIGNAL GETC LOGIC BD|  GETC SHELF TERMINAL EIA MONITOR POINT VOLTAGE CHECK IF MISSING
FROM PIN NUMBER PIN NUMBER RS-232C D-TYPE OR INCORRECT
GETC CONNECTOR PIN

NUMBER TP110 +5.0+/-0.25 Regulator board
TP111 +5.0+/-0.25 Regulator board
TXD J8-1 (MASTER) | J100-3 (MASTER) PIN 3 TP108 12.04/1.2 -12-volt power supply
TXD J19-1 (BACKUP) | J101-3 (BACKUP) PIN 3 TP109 +12.0+/12 +12-volt power supply
RXD J8-2 (MASTER) | J100-2 (MASTER) PIN 2 MICROCOMPUTER CLOCK TEST
RXD J19-2 (BACKUP) | J101-2 (BACKUP) PIN 2 . .
Equipment Required
GND J8-3 (MASTER) | J100-1 (MASTER) PIN 7
*  Frequency Counter
GND J19-3 (BACKUP) | J101-1 (BACKUP) PIN 7
Test Procedure

used during a GETC test procedure. Characters that are typedyerify the microcomputer clock frequency  is 11.0592 MHz

. . ) ~ 1. Connect frequency counter to J30-3.
This connection cable may be used any time the terminal is

from the keyboard are followed by RETURN(ENTER). A key, 500 Hz.
press on the keyboard (such as ESC, TAB, or RETURN) is
indicated by the key name enclosed in square brackets [KE¥rr_gTE TEST
Control functions are indicated by CTRL - (CON-
TROL CHARACTER), such as CTRL-Z to indicate the Z is

PRESS].
pressed while holding down the CTRL key.

brackets <VARIABLE DATA>. Variable data depends on you

not include brackets) and follow by a return if required.

POWER SUPPLY TEST (Bench Test)

1.

. The off site test is used to test the GETC in a laboratory
X If variable Qata OEnvironment or under bench test. This section outlines the testing
commands are to be entered, they will be enclosed in angleihe GETC as a stand alone unit outside of the station. However,

g e - lthese same tests can be done with the unit installed in the station
particular application or test. Type the appropriate response ((Qnnectors J6, J7, J8, and J19 are disconnected from the GETC

board during the tests.

Equipment Required

Connect power supply to GETC connector J10 (pin 1is +13.8
V and pin 2 is ground).

The equipment necessary for the off site test includes:

HP-6286A (or equivalent) DC power supply with current

Turn on the power supply and verify the current drawn doe]s
not exceed 700 mA (1.2 A with modem board installed). If

limit.

current is exceeded, check power supply circuitry beforg

Tektronix-468 (or equivalent) digital storage scope.

proceeding.

Connect a frequency counter or oscilloscope to TP104 ard
verify the presence of the 4800 Hz clock.

missing, check modem U4 and associated circuitry.

If the clock is

HP-3312A (or equivalent) Function Generator.

4. Fluke-1920A (or equivalent) Frequency Counter.

GETC 1 TXD R
MASTER OR RXD
BACKUP COMM 2
PORT GND
3 7
6 PIN DB 25
MOLEX

RS-232C TO ASCII TERMINAL

OR COMPUTER WITH TERMINAL

3 PROGRAM

Figure 3 - Terminal-To-GETC Connection Cable

8.

Preliminary Setup
1.

2.

Data Technology Model 30 digital Multimeter or equiva-EPROM Test

lent.

Triplett Model 630-PL Type 5 VOM or equivalent.

ASCII Terminal or Computer with terminal connection
program.

HP-334A (or equivalent) Distortion Analyzer.

Set switches S3-1 thru S3-6 to their off (open) positions

Connect the terminal or computer to the GETC mastej.
communication link (J8). Refer to Table 3 for GETC and
RS-232C pin assignments.

Execute the command CHK O-FFFF. Verify the terminal
response of "CHECKSUM=00".

RAM Test

Execute the command <TMX OOO-1FFF> to check U4.
Verify the terminal response of "SIX PATTERNS TO CHECK
oK".

Reset Circuit Test

Lower the input power to 6 volts.

Raise the input power to 9 volts. Verify the GETC wel-
come message to the terminal.

Watchdog Timer Test

Configure jumpers as shown in Table 2 if not already sét
up. 1.

Move jumpers from J46-1&2 to J46-2&3 and from J51-
1&2 to J51-2&3. 2

Serial Link Test
. Jnput Buff d Port Test
Apply power to the GETC (or press RESET switch S4 i ADLL ELMer and -on 1es

=

power is already applied). The terminal will display the 4
SIMON welcome message. If the welcome message does
not appear, check the following: 2

*  Check terminal hookup

3.
e Check for +5 volts at U14-4 (SITE RX EN)

4.
e Check reset circuitry

5.

* Check for serial data on the TX and RX lines

Execute the <BCL> command (backup communications.
link) on the terminal. Press [RETURN] and verify that
terminal communication on the master link is inoperative.

7.
Move the terminal from the master (J8) to the backup link
(J19). Press [RETURN] and verify that terminal commu-
nication on the backup link is operative by executing the 8.
command.

Execute the <MCL> command (master communications?-
link) on the terminal. Press [RETURN] and verify that
terminal communication on the backup link is inoperative10.

Move the terminal from the backup (J19) to the master (J8)
link. Press [RETURN] and verify that terminal communi- 11.
cation on the master link is operative by executing the
command.

Execute the command <WAT> to verify Watchdog Timer
(U4).

Verify the GETC response of the welcome message to the
terminal after 5 seconds.

Move jumper P20 from J20-1&2 to J20-2&3.
Move jumper P26 from J26-1&2 to J26-2&3.
Move jumper P28 from J28-1&2 to J28-2&3.
Move jumper P12 from J12-1&2 to J12-2&3.
Connect J7-7, J7-9, J7-11, J7-13, and J3-25C to ground.

Execute the command <POR1>, and verify the terminal
response of 10101010.

Execute the command <POR3>, and verify the terminal
response of XX01XXXX, where X is any state.

Remove the ground from J7-7, J7-9, J7-11, J7-13, and
J3-25C.

Connect J7-6, J7-8, J7-10, J7-12, and J7-14 to ground.

Execute the command <POR1>, and verify the terminal
response of 01010101.

Execute the command <POR3>, and verify the terminal
response of XX10XXXX, where X is any state.
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12. Remove the ground from J7-6, J7-8, J7-10, J7-12 ar@utput Latch and Buffer Test

13.

14.

15.

16.

J7-14.

Move jumper P20 from J20-2&3 to J20-1&2.
Move jumper P26 from J26-2&3 to J26-1&2.
Move jumper P28 from J28-2&3 to J28-1&2.

Move jumper P12 from J12-2&3 to J12-1&2.

High Speed Data Test

1.

2.

Jumper J7-2 to J7-4.
Execute the command <MDS 0>.

Execute the command <BER DE-00=10>, and verify th
terminal response of:

"RECEIVE ERROR COUNT=0000 RECEIVE CHECK-
SUM=00188123"

which continually updates every 20 seconds.

Enter CTRL-Z or [ESC] to end the test.
jumper from J7-2 and J7-4.

Low-Speed Data Encode/Decode Test

1.

2.

5.

6.

Move jumper on J15 to 2&3.
Place a 10K pullup on J15-1 to 5 volts.
Execute the command <XBY B800=B6>.

Monitor the following points using an oscilloscope.

MONITOR POINT LOGIC LEVEL

U38-2 0
U38-5
U34-10
J19-6
J15-1
U38-15
U38-16
U38-19
Enter CTRL-Z or [ESC].

PORrOROR

Execute the command <XBY B800=49>.

D

open collector points (OC) to
+13.8 volts.

NOTE

NO. STEP TEST LOGIC
POINT LEVEL
1. Move jumper P14 from J14-
1&2 to J14-2&3.
2. Move jumper P24 from J24-
1&2 to J24-2&3.
3. Move jumper P25 from J25-
1&2 to J25-2&3.
4. Move jumper P20 from J20-
1&2 to J20-2&3.
5. Install a 10K resistor from J7-
14 to ground.
6. Install a 10K resistor from the

+ 0.5 volts, and a logic zero is defined as@5 volts.

Unless otherwise specified, a logic one is defined as 13.8

Remove th¢ 8.

Execute the command
<XBY A800=52>.

Execute the command
<XBY B000=42>.

Connect J7-6 to ground.

[
Indicators |:
]

J6-1
J6-2
J6-3
J6-4
J6-5
J6-10
J6-11
J6-12
J6-13
J6-14
J6-15
J6-16
J7-14
J7-15
J7-16
J9-1
J3-25A
J3-13C
H1 (L7)
H2 (L6)
H3 (L5)
H4 (L4)
H5 (L3)
H6 (L2)
H7 (L1)

PFRPORFRPORFRPFPORPREPR

=

<0.5V
<0.5v

>10V
<0.5v

OFF
ON
OFF
ON
ON
OFF
OFF

NOTE

Reset the GETC to terminate this test

NO. STEP TEST LOGIC
POINT LEVEL
10. Execute the command
<XBY B000=B9>.
11. Execute the command
<XBY A800=AD>.
12. Connect J7-6 to ground.
J6-1 0
J6-2 0
J6-3 0
J6-4 1
J6-5 0
J6-10 0
J6-11 1
J6-12 0
J6-13 1
J6-14 0
J6-15 1
J6-16 0
J7-14 >7V
J7-15 >7V
J7-16 1
Jo-1 <-10V
J3-25A >3.5V
J3-13C 0
H1 (L7) ON
|:| H2 (L6) | OFF
H3 (L5) ON
Indicators |:| H4 (L4)| OFF
H5 (L3) OFF
|:| H6(L2) | ON
H7 (L1) ON
13. Execute the command
<XBY A800=00>.
14. Execute the command
<XBY B000=0C>.
Do not connect J7-6 to
ground.
J6-1 1
J6-2 1
J6-3 1
J6-4 1
J6-5 1
J6-10 1
J6-11 1
J6-12 1
J6-13 1
J6-14 1
J6-15 1
J6-16 1
J7-14 >7V
J7-15 >0.5vV
J7-16 1
Jo-1 10v
J3-25A <0.5v
J3-13C 0

NO. STEP TEST LOGIC
POINT LEVEL
H1(L7) | OFF
|:| H2 (L6) | OFF
H3 (L5) | OFF
Indicators |:| H4 (L4) OFF
H5(L3) | OFF
|:| H6 (L2) OFF
H7 (L1) | OFF
NOTE
Reset the GETC to terminate this test
15. Execute the command
<XBY B000=08>.
16. Execute the command
<XBY A800=80>.
Do not connect J7-6 to ground.
J6-1 1
J6-2 0
J6-3 1
J6-4 1
J6-5 1
J6-10 1
J6-11 1
J6-12 1
J6-13 1
J6-14 1
J6-15 1
J6-16 1
J7-14 >7V
J7-15 >7V
J7-16 1
Jo-1 >10V
J3-25A <0.5Vv
J3-13C 0
H1(L7) | OFF
|:| H2 (L6) OFF
H3 (L5) | OFF
Indicators |:| H4 (L4) OFF
H5(L3) | OFF
|:| H6 (L2) | OFF
H7 (L1) | OFF
17. Move jumper P20 from J20-2&3
to J20-1&2.
18. Move jumper P14 from J14-2&3
to J14-1&2.
19. Move jumper P24 from J24-2&3
to J24-1&2.
20. Move jumper P25 from J25-2&3

to J25-1&2.
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7. Monitor the following points using an oscilloscope.

MONITOR POINT LOGIC L EVEL tional by testing both the open and closed positions. 1. Setup S3 for Test (C) as shown in Table 4, and reset the
u38-2 1 4. Take the station "off-line" by setting S3-1 through S3-6to  GETC.
U38-5 0 2. Enter CTRL-Z or [ESC] to end the test. Set S3-1 thru S3-6 the open position and then momentarily pushing the GETC
to open. reset button. 2. Check for a 2400 Hz digital square wave on TP101 (Mo-
U34-10 1
dem TX data).
J19-6 0 High Speed Data Filter Test Power Supply Test
J15-1 1 3. Check for a 2.8 volt peak-to-peak 2400 Hz sine wave at
U38-15 0 1. Monitor J7-4 as the output. 1. Check to see that 13.8 volt power is present to the GETC J7-4 (Modulation port). This level may vary slightly de-
U38-16 1 on J10 (pin 1 is +13.8 V and pin 2 is ground). pending on the the data deviation pot R31.
U38-19 0 2. Execute the command
2. Connect a frequency counter or oscilloscope to TP104 add Inject an on channel RF signal into the receiver modulated
8. Jumper J19-5 to J7-2. <FNT1>. Verify 600 Hz signal on J7-4. vgrify the ﬁreskencedof tP:Je4480d0 Hz clf)(ik.d If. thgtclock is  with a 2400 Hz tone &t 0.5 kHz deviation.
missing, check modem U4 and associated circuitry.
9. Connect an oscilloscope to J19-5. 3. Execute the command <FNT2>. Verify 1200 Hz signal on _ _ 5. Check for a 2400 Hz digital square wave on TP103 (Mo-
J7-4. 3. \Verify the presence of the following voltages: dem RX data).
10. Execute the commands and verify the responses listed below. )
4. Execute the command <FNT3>. Verify that the generated | MONITORPOINT | VOLTAGE | CHECKIF MISSING Test Completion
i i i i OR INCORRECT
COMMAND |FREQUENCY  |AMPLITUDE ON FREQUENCY 2400 Hz signal has apprommately the same amp[ltude as in L Setthe GETC DIP switches back o th ional
ON J19-5(HZ) | J19-5(VP-P) OF SQUARE- steps 3 and 4 and closely approximates a S_an50|d- Typical TP110 +5.0+/-0.25 Regulator board ' . etthe for th switches back to the operational con-
CENTERED AT | WAVE ON J18-1 (H2) gUtPUtt_ level is 1 volt RMS when R31 is adjusted for rated TP111 +5.0+/-0.25|  Regulator board guration for the station.
eviation.
TP108 -12.0 +/ 1.2 -12-vol | . . .
LSH1-1 10 2.0:025 10 TP109 12 OJ; /14 +12V0t pOWET SUPPY 2. Resetthe GETC to put the station back on line. Verify that
. . . -volt power supply . . .
LSH 1-2 100 2.0 0.25 100 Test Completion the station comes back up as either a voice channel or a
LSH 1-3 200 2.0 0.25 200 N . . . Microcomputer & Svstem Clock Test control channel.
LSH 1-4 1000 -32.dB of 2.0 UNDEFINED Reposition all jumpers as shown in Table 2 before placing the : 3
. i i . Slide the GETC back into the stati helf.
tz: z ; 120 1'(;1 2'22 120 GETC back in service. 1. Check for a clock frequency of 11.0592 MHz on J30-3 ana ae the ackinto the station she
’ = J62-1.
LSH 2-3 200 1.000.25 200 ON-SITE TEST STATION TEST AND ADJUSTMENT
LSH 2-4 1000 -32.dB of 1.0 UNDEFINED i _
LSH 3-1 10 3505 10 This test is used to test the GETC at the system site location 2. Check for a 5.5296 MHz clock signal on J62-2&3. The station test is used to test the station and to perform
. using limited tools and equipment. This procedure is a quick . : . repeat audio, high speed data, and low speed data adjustments.
LSH 3-2 100 3305 100 o X . . . 3. Verify a 4800 Hz clock signal is present on TP104. . : . .
LSH 3-3 200 35 05 200 in-circuit functional test of the GETC in the station. DIP switch fy 9 P This section describes the adjustments of the GETC as part of
- test modes are normally used to set up the station data, audio, and Low-speed Data Encode/Decode Test a station.
_ -sp
power levels. However, these can also be used to check basic
i i . Equipment Required
11. Enter CTRL-Z or [ESC] to end the test. S&i::z;tlfensgf the GETC as well. Table 4 shows the available DIP ;o up S3 for Test (B) as shown in Table 4, and reset trupment Require
12. Move jumper P15 back to J15-1&2. iy ¢ Reatired GETC. Make sure the receiver is squelched. The equipment necessary for the station test includes:
guipment Require - i
DIP Switch Test H _ ot _ o 2. Sggcé( for a 25 Hz digital square wave on U38-2 anq. HP-8920A Communications Test Set or equivalent.
e equipment necessary for the on-site test includes: _ _ o
1. Execute the <DSW>command and verify the settings of DIP 3. Checkfor a2 volt peak-to-peak 25 Hz filtered square wave TeKtronix 468 (or equivalent) digital storage scope.

This test continually updates the terminal display at each 3.
DIP switch setting change. Verify all switches are func-

Select the desired test frequency using S1 and S2. Sdiggh-speed Data Encode/Decode Test

Appendix A for frequency codes.

switches, S1, S2, and S3. The terminal display is as showh: Tektronix 468 (or equivalent) digital storage scope.

An open (or OFF) on the DIP switch is displayed as a "1";"

S1

S2

S3

while a closed (or ON) is displayed a "0".

2. Triplett Model 630-PL Type 5 VOM or equivalent.

Preliminary Setup

1. Make sure station power is on and all jumpers are set accord- ¢
ing to Table 2.

2. Slide the GETC shelf out to gain access to the DIP switches
located near the front panel.

at J19-5 (Subaudible data encode port). See Figure 5 fgr
expected output. '

Inject an on channel RF signal into the receiver modulate%
with a 150 Hz tone at 0.2 kHz deviation. 5

Check for a 150 Hz digital square wave on J18-1&2
(Subaudible RX data). 6

7.

HP-3312A (or equivalent) Function Generator.
Fluke-1920A (or equivalent) Frequency Counter.

Data Technology Model 30 (or equivalent) digital Mul-
timeter.

Triplett Model 630-PL Type 5 (or equivalent) VOM.

HP-334A (or equivalent) Distortion Analyzer
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The GETC can be DIP switch programmed to enter simple
test mode operation. In this mode, single test function con®.
mands can be executed without need of a video terminal.
Entering any of the test functions will load the synthesizer
with the channel setting from DIP switches S1, S2 and then
execute a function selected with DIP switches S3-1 through
S3-6. Each test function is invoked by setting DIP switches
S3-1 through S3-6 to the desired test function and then
resetting the GETC. Table 4 lists the available tests.

Setup

Connect the test equipment to the station unit as shown in
Figure 4. Select the desired test frequency using DIP switches
S1 and S2 located on the GETC shelf (see Appendix A). The
remaining DIP switch settings must be selected for each test. A
logic "1’ corresponds to an 'OPEN’ switch while a logic ‘0’ is
selected by the 'CLOSED’ position.

Table 4 - DIP Switch Test Configuration

TEST S3-1 S3-6 FUNCTIONS PERFORMED
(A) 000001 K%}/ transmitter and enable repeat
audio path.
(B) 100001 Key transmitter, enable repeat audio
path and send continuous 25 Hz data.
© 010001 Key transmitter, enable high speed
data path and send continuous
2400 Hz tone.
(D) 110001 Key transmitter, enable high speeq
data path and send continuous random
high speed data.
(E) 001001 Conventional mode, key transmitter
and enable repeat audio when carrjer
is present.
101001 UNDEFINED
011111 UNDEFINED

Low Frequency Adjustment

1. Remove all signals from the receiver input and make sure
the squelch is fully muted.

2. Set up DIP switches for test "A" and reset GETC.

3. Connect function generator (5 Hz square wave, 3 V peak)
to exciter module J902 pin 2.

4. Set R83 (TONE DATA ADJ.) on the exciter module fully

clockwise for maximum subaudible data deviation.

View the demodulated 5 Hz square wave on a HP8920A
communications test set with its output connected to a DC
coupled oscilloscope. The HP8920A should be configured
as an FM demodulator with settings as follows: filter-1 <20
Hz HPF, filter-2 3 kHz LPF, de-emphasis off, scope to
input. Detailed instructions for the HP8920A follow:

A Apply power. This configures the instrument with its
default settings. DO NOT PRESS THE BASE KEY
AT ANY TIME. THIS WILL CHANGE THE DE-
FAULT SETTINGS AND AFFECT TEST CON-
FIGURATIONL!.

B Press thelX key. This configures the analyzer for
transmitter tests and displays T TEST screen.

Turn the CURSOR CONTROL knob until the cursor
is positioned next to thdune Mode selections
(Auto/Manual). Pressing the knob toggles between
choices by underlining the preferred mode. Select
Manual Auto/Manual).

D Inasimilar manner, move the cursor toltipt Port
position and sele®F in.

E Move the cursor to theF Anal In position and press
the knob; a menu will be displayed. Move the cursor
to FM Demod and select it BY pressing the knob
again.

F In a similar manner, séflter 1 to <20 Hz HPF and
Filter 2 to 3 kHz LPF.

Toggle theDe-emphasissetting taOff.
H Set theDetectorto Pk+-Max.

I Move the cursor to thEo Screenmenu and seleét-
ANL . The display will change to ti¢- ANALYZER
screen.

J Move to theScope Toselection and select Input.

Move the cursor to th&o Screenmenu and sele&F
ANL . The display will change to tiRF ANALYZER
screen.

L Move the cursor to th@une Freq position. Press the
knob to highlight the frequency then pressIMER
SET button. Enter 500Hz using the numerical key pad
and theHz button.

M This completes the entry of the test configuration. The
configuration can now be saved for recall by pressing
SHIFT thenSAVE, and selecting an option from the
Savemenu or by using the numerical key pad. To use
the numerical key pad, enter one or more digits fol-
lowed by theENTER key.

N This completes the setup of the HP-8920A.

®

6. Adjust R78 (DATA SYN ADJ) on the exciter module until 2.
the best square wave (5 Hz) is obtained.

7. Remove function generator from the exciter module J902 pid:
2. Set up DIP switches for test "B" and reset the GETC.

8. Adjust R83 (TONE DATA ADJ) on the exciter module for
0.5+ 0.05 kHz deviation. 4

High Speed 4800 Baud Data Adjustment

Inject a 1 kHz tone at 1.5 kHz deviation into the receiver input
and set the squelch for 10 dB SINAD opening level.

Raise the RF input level to -50 dBm and verify the repeated
tone is 1000 Hz at 1:60.1 kHz deviation at the transmitter
output.

Remove the signal input and verify that the station unkeys.
Insert the signal input and verify that the station keys.

TRUNKING TEST

1. Set up DIP switches for test "C" and reset the GETC.

2. Adjust R31 on the GETC shelf assembly to obtairr D3
kHz deviation. Verify the generated 2400 Hz tone nearl
approximates a sine wave.

3. Set up DIP switches for test "D" and reset the GETC.

4. Verify the 4800 baud EYE pattern is generated and that the
output is between 1.4 kHz andt 1.7 kHz deviation. See
Figure 6 for typical EYE pattern.

Repeat Audio Adjustment 1.

1. Set up DIP switches for test "A" and reset the GETC.

2. Inject an on channel carrier (-50 dBm) with a 1 kHz tone @
+ 1.5 kHz deviation.

3. Check the audio level at the Volume Squelch HI signal on the
audio board output located inside the receiver/exciter doos.
Adjust R608 on the audio board if necessary to obtain 1 volt
RMS + 50 mV at the output. 4.

4. Adjust R60 (REPEAT AUDIO) on the control shelf assembly
fully clockwise in order to overdrive the modulator and cause
the exciter limiter to become active. 5.

o

Adjust R71 (VOICE LVL ADJ) on the Exciter assembly to
produce between 1.9 and 2.0 kHz deviation measured by the
service monitor. 6.

6. Readjust R60 (REPEAT AUDIO) on the control shelf to
achievet 1.5 kHz deviation.

7. Raise the input deviation te 2.5 kHz. Verify the output
deviation does not exceetl2.0 kHz. 8

Repeater Operation

1. Set up DIP switches for test "E" and reset the GETC.

The trunking test is used to test the GETC as part of a
functional system.

%guipment Required

» Single-channel trunked system (control channel and
working channel).

e Trunked mobiles or portables.

Test Procedure

Set the mobile or portable and the site controller to the
frequencies and channel numbers used for the control and
working channels.

Configure the control and working channels for transmission
trunked operation and forced select failsoft operation (S3-7
and S3-8 open).

Key the mobile or portable on a standard group call.

Verify the mobile/portable unit keys once on the control
channel and then keys a second time followed by open voice
communication.

Disconnect drive to the RF PA on the control channel. Verify
L6 begins flashing and the other channel becomes control
(see Figure 1).

Reconnect the PA drive on the station being tested. Verify L6
stops flashing within 30 seconds and the station becomes a
working channel.

Repeat steps (4), (5), and (6).
Set the DIP switches as needed to achieve normal system

operation before resetting the GETC to put it back in full
service.
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Figure 5 - 25 Hz Squarewave (Typical)
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Figure 4 - Station Test Setup

Figure 6 - Typical EYE Pattern
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TX(MHZ) S1,1-7 S2,1-4 TX(MHZ) S1,1-7 S2,1-4 TX(MHZ) S1,1-7 S2,1-4
935.0125 1000000 0000 935.5125 1001010 0000 936.0125 1000101 0000
935.0250 0100000 0000 935.5250 0101010 0000 936.0250 0100101 0000
935.0375 1100000 0000 935.5375 1101010 0000 936.0375 1100101 0000
935.0500 0010000 0000 935.5500 0011010 0000 936.0500 0010101 0000
935.0625 1010000 0000 935.5625 1011010 0000 936.0625 1010101 0000
935.0750 0110000 0000 935.5750 0111010 0000 936.0750 0110101 0000
935.0875 1110000 0000 935.5875 1111010 0000 936.0875 1110101 0000
935.1000 0001000 0000 935.6000 0000110 0000 936.1000 0001101 0000
935.1125 1001000 0000 935.6125 1000110 0000 936.1125 1001101 0000
935.1250 0101000 0000 935.6250 0100110 0000 936.1250 0101101 0000
935.1375 1101000 0000 935.6375 1100110 0000 936.1375 1101101 0000
935.1500 0011000 0000 935.6500 0010110 0000 936.1500 0011101 0000
935.1625 1011000 0000 935.6625 1010110 0000 936.1625 1011101 0000
935.1750 0111000 0000 935.6750 0110110 0000 936.1750 0111101 0000
935.1875 1111000 0000 935.6875 1110110 0000 936.1875 1111101 0000
935.2000 0000100 0000 935.7000 0001110 0000 936.2000 0000011 0000
935.2125 1000100 0000 935.7125 1001110 0000 936.2125 1000011 0000
935.2250 0100100 0000 935.7250 0101110 0000 936.2250 0100011 0000
935.2375 1100100 0000 935.7375 1101110 0000 936.2375 1100011 0000
935.2500 0010100 0000 935.7500 0011110 0000 936.2500 0010011 0000
935.2625 1010100 0000 935.7625 1011110 0000 936.2625 1010011 0000
935.2750 0110100 0000 935.7750 0111110 0000 936.2750 0110011 0000
935.2875 1110100 0000 935.7875 1111110 0000 936.2875 1110011 0000
935.3000 0001100 0000 935.8000 0000001 0000 936.3000 0001011 0000
935.3125 1001100 0000 935.8125 1000001 0000 936.3125 1001011 0000
935.3250 0101100 0000 935.8250 0100001 0000 936.3250 0101011 0000
935.3375 1101100 0000 935.8375 1100001 0000 936.3375 1101011 0000
935.3500 0011100 0000 935.8500 0010001 0000 936.3500 0011011 0000
935.3625 1011100 0000 935.8625 1010001 0000 936.3625 1011011 0000
935.3750 0111100 0000 935.8750 0110001 0000 936.3750 0111011 0000
935.3875 1111100 0000 935.8875 1110001 0000 936.3875 1111011 0000
935.4000 0000010 0000 935.9000 0001001 0000 936.4000 0000111 0000
935.4125 1000010 0000 935.9125 1001001 0000 936.4125 1000111 0000
935.4250 0100010 0000 935.9250 0101001 0000 936.4250 0100111 0000
935.4375 1100010 0000 935.9375 1101001 0000 936.4375 1100111 0000
935.4500 0010010 0000 935.9500 0011001 0000 936.4500 0010111 0000
935.4625 1010010 0000 935.9625 1011001 0000 936.4625 1010111 0000
935.4750 0110010 0000 935.9750 0111001 0000 936.4750 0110111 0000
935.4875 1110010 0000 935.9875 1111001 0000 936.4875 1110111 0000
935.5000 0001010 0000 936.0000 0000101 0000 936.5000 0001111 0000

0 = CLOSED or ON

1 = OPEN or OFF

TX(MHZ) S1,1-7 S2,1-4 TX(MHZ) S1,1-7 S2,1-4 TX(MHZ) S1,1-7 S2,1-4
936.5125 1001111 0000 937.0125 1000010 1000 937.5125 1001001 1000
936.5250 0101111 0000 937.0250 0100010 1000 937.5250 0101001 1000
936.5375 1101111 0000 937.0375 1100010 1000 937.5375 1101001 1000
936.5500 0011111 0000 937.0500 0010010 1000 937.5500 0011001 1000
936.5625 1011111 0000 937.0625 1010010 1000 937.5625 1011001 1000
936.5750 0111111 0000 937.0750 0110010 1000 937.5750 0111001 1000
936.5875 1111111 0000 937.0875 1110010 1000 937.5875 1111001 1000
936.6000 0000000 1000 937.1000 0001010 1000 937.6000 0000101 1000
936.6125 1000000 1000 937.1125 1001010 1000 937.6125 1000101 1000
936.6250 0100000 1000 937.1250 0101010 1000 937.6250 0100101 1000
936.6375 1100000 1000 937.1375 1101010 1000 937.6375 1100101 1000
936.6500 0010000 1000 937.1500 0011010 1000 937.6500 0010101 1000
936.6625 1010000 1000 937.1625 1011010 1000 937.6625 1010101 1000
936.6750 0110000 1000 937.1750 0111010 1000 937.6750 0110101 1000
936.6875 1110000 1000 937.1875 1111010 1000 937.6875 1110101 1000
936.7000 0001000 1000 937.2000 0000110 1000 937.7000 0001101 1000
936.7125 1001000 1000 937.2125 1000110 1000 937.7125 1001101 1000
936.7250 0101000 1000 937.2250 0100110 1000 937.7250 0101101 1000
936.7375 1101000 1000 937.2375 1100110 1000 937.7375 1101101 1000
936.7500 0011000 1000 937.2500 0010110 1000 937.7500 0011101 1000
936.7625 1011000 1000 937.2625 1010110 1000 937.7625 1011101 1000
936.7750 0111000 1000 937.2750 0110110 1000 937.7750 0111101 1000
936.7875 1111000 1000 937.2875 1110110 1000 937.7875 1111101 1000
936.8000 0000100 1000 937.3000 0001110 1000 937.8000 0000011 1000
936.8125 1000100 1000 937.3125 1001110 1000 937.8125 1000011 1000
936.8250 0100100 1000 937.3250 0101110 1000 937.8250 0100011 1000
936.8375 1100100 1000 937.3375 1101110 1000 937.8375 1100011 1000
936.8500 0010100 1000 937.3500 0011110 1000 937.8500 0010011 1000
936.8625 1010100 1000 937.3625 1011110 1000 937.8625 1010011 1000
936.8750 0110100 1000 937.3750 0111110 1000 937.8750 0110011 1000
936.8875 1110100 1000 937.3875 1111110 1000 937.8875 1110011 1000
936.9000 0001100 1000 937.4000 0000001 1000 937.9000 0001011 1000
936.9125 1001100 1000 937.4125 1000001 1000 937.9125 1001011 1000
936.9250 0101100 1000 937.4250 0100001 1000 937.9250 0101011 1000
936.9375 1101100 1000 937.4375 1100001 1000 937.9375 1101011 1000
936.9500 0011100 1000 937.4500 0010001 1000 937.9500 0011011 1000
936.9625 1011100 1000 937.4625 1010001 1000 937.9625 1011011 1000
936.9750 0111100 1000 937.4750 0110001 1000 937.9750 0111011 1000
936.9875 1111100 1000 937.4875 1110001 1000 937.9875 1111011 1000
937.0000 0000010 1000 937.5000 0001001 1000 938.0000 0000111 1000

0 = CLOSED or ON

1 = OPEN or OFF
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TX(MHZ) ~ SL17 S214 | TX(MHZ) S1,1-7 S2,1-4 TX(MHZ)  S117 S21-4 TX(MHZ) S1,1-7 S2,1-4 TX(MHZ) S1,1-7 S2,1-4 TX(MHZ) S1,1-7 S2,1-4
938.0125 1000111 1000 | 9385125 1001100 0100 939.0125 1000001 0100 939.5125 1001011 0100 939.6750 0110111 0100 939.8375 1100000 1100
938.0250 0100111 1000 |  938.5250 0101100 0100 939.0250 0100001 0100 939.5250 0101011 0100 939.6875 1110111 0100 939.8500 0010000 1100
938.0375 1100111 1000 |  938.5375 1101100 0100 939.0375 1100001 0100 939.5375 1101011 0100 939.7000 0001111 0100 939.8625 1010000 1100
938.0500 0010111 1000 |  938.5500 0011100 0100 939.0500 0010001 0100 939.5500 0011011 0100 939.7125 1001111 0100 939.8750 0110000 1100
938.0625 1010111 1000 |  938.5625 1011100 0100 939.0625 1010001 0100 939.5625 1011011 0100 939.7250 0101111 0100 939.8875 1110000 1100
938.0750 0110111 1000 |  938.5750 0111100 0100 939.0750 0110001 0100 939.5750 0111011 0100 939.7375 1101111 0100 939.9000 0001000 1100
938.0875 1110111 1000 |  938.5875 1111100 0100 939.0875 1110001 0100 939.5875 1111011 0100 939.7500 0011111 0100 939.9125 1001000 1100
938.1000 0001111 1000 |  938.6000 0000010 0100 939.1000 0001001 0100 939.6000 0000111 0100 939.7625 1011111 0100 939.9250 0101000 1100
938.1125 1001111 1000 |  938.6125 1000010 0100 939.1125 1001001 0100 939.6125 1000111 0100 939.7750 0111111 0100 939.9375 1101000 1100
938.1250 0101111 1000 |  938.6250 0100010 0100 939.1250 0101001 0100 939.6250 0100111 0100 939.7875 1111111 0100 939.9500 0011000 1100
938.1375 1101111 1000 |  938.6375 1100010 0100 939.1375 1101001 0100 939.6375 1100111 0100 939.8000 0000000 1100 939.9625 1011000 1100
938.1500 0011111 1000 |  938.6500 0010010 0100 939.1500 0011001 0100 939.6500 0010111 0100 939.8125 1000000 1100 939.9750 0111000 1100
938.1625 1011111 1000 |  938.6625 1010010 0100 939.1625 1011001 0100 939.6625 1010111 0100 939.8250 0100000 1100 939.9875 1111000 1100
938.1750 0111111 1000 |  938.6750 0110010 0100 939.1750 0111001 0100 0 = CLOSED or ON 1 = OPEN or OFF

938.1875 1111111 1000 |  938.6875 1110010 0100 939.1875 1111001 0100

938.2000 0000000 0100 |  938.7000 0001010 0100 939.2000 0000101 0100

938.2125 1000000 0100 |  938.7125 1001010 0100 939.2125 1000101 0100

938.2250 0100000 0100 |  938.7250 0101010 0100 939.2250 0100101 0100

938.2375 1100000 0100 |  938.7375 1101010 0100 939.2375 1100101 0100

938.2500 0010000 0100 |  938.7500 0011010 0100 939.2500 0010101 0100

938.2625 1010000 0100 |  938.7625 1011010 0100 939.2625 1010101 0100

938.2750 0110000 0100 |  938.7750 0111010 0100 939.2750 0110101 0100

938.2875 1110000 0100 |  938.7875 1111010 0100 939.2875 1110101 0100

938.3000 0001000 0100 |  938.8000 0000110 0100 939.3000 0001101 0100

938.3125 1001000 0100 |  938.8125 1000110 0100 939.3125 1001101 0100

938.3250 0101000 0100 |  938.8250 0100110 0100 939.3250 0101101 0100

938.3375 1101000 0100 |  938.8375 1100110 0100 939.3375 1101101 0100

938.3500 0011000 0100 |  938.8500 0010110 0100 939.3500 0011101 0100

938.3625 1011000 0100 |  938.8625 1010110 0100 939.3625 1011101 0100

938.3750 0111000 0100 |  938.8750 0110110 0100 939.3750 0111101 0100

938.3875 1111000 0100 |  938.8875 1110110 0100 939.3875 1111101 0100

938.4000 0000100 0100 |  938.9000 0001110 0100 939.4000 0000011 0100

938.4125 1000100 0100 |  938.9125 1001110 0100 939.4125 1000011 0100

938.4250 0100100 0100 |  938.9250 0101110 0100 939.4250 0100011 0100

938.4375 1100100 0100 |  938.9375 1101110 0100 939.4375 1100011 0100

938.4500 0010100 0100 |  938.9500 0011110 0100 939.4500 0010011 0100

938.5625 1010100 0100 |  938.9625 1011110 0100 939.4625 1010011 0100

938.4750 0110100 0100 |  938.9750 0111110 0100 939.4750 0110011 0100

938.4875 1110100 0100 |  938.9875 1111110 0100 939.4875 1110011 0100

938.5000 0001100 0100 |  939.0000 0000001 0100 939.5000 0001011 0100

0 = CLOSED or ON

1 = OPEN or OFF
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PARTS LIST

LBI-38210

GETC SHELF ASSEMBLY
19D901868G3
(EDACS 900 APPLICATIONS)
ISSUE 1
SYMBOL PART NO. DESCRIPTION
GETC LOGIC BOARD
13p902104<1
————————— - CAFBUITGRE - - - - - - -
cl 18R701624F11E Cetamic’ 27 pE A53%, 00 WDW, temp coef
and HED +30 PRM(OC.
c2
cl 148702200F111 Polyester: (47 uF +10%, G0 YDCW.
[+ L[8aT01534F3 Tantalum: 0.47 uF 120%, 35 YOCW.
4] TEHAACPTATD Palyesbec: (0047 wF +5%, 20 VOCH.
(4] TE4AACPZI0D Pulyeslec: QLD oF 5%, 50 VDCH.
g TELLACETIDD Polyssimc: _DOLD uF #S%, 30 VDCH
an TEL4ATPIION Palyastar: _010 uF 45%, 50 WHe_
¢1n 1%ATR1S34R1S Tantalum: 4T uf +30%, 10 VROW.
¢ll 15ATO1RT4PH Tantalum: 22 uf +20%, 16 VDM,
thew
<132
cl4 T644ACPI10F Polyestec: 010 uF +10%, 50 VDOW.
thra
CI6
c29 TATO1534PFT Tantalum: 10 uF +20%, 16 vD<H,
<30 TE44RCPII0T Poiymater JORQ uF £5%, 50 VDCW,
Ehru
o34
235 19AT01534P7 Tantalum: 10 uP +20%, 15 VDo,
€16 19A701534F8 Tactalum: 47 uF 4204, 6.3 VDCW.
car TA44RCP3IL0T Bolyedler: .010 uF k5%, 50 VOCH.
thru
cAl
C43 TEA4RCPZ4TT Poclyaster: 0047 uF £5%, 50 UDOW.
Ehru
1]
.03 1970153487 Tantalum: 10 uR £20&, 16 VIR,
LI TELARTBILOE Tolymmtar: .00 uF 104, 50 UNEW.
04g 19K701534P7 Tantalum: 10 uf +20%, 16 VM.
231 15R701534P7 Tantalum: 10 uf +20%, 16 YD,
52 TE44ATEILOR Polyester: .G10 uF +10%, 50 YDCW.
c53 18RTOL534FT Tantalum: 10 uF #70%, 16 VRO,
che S496287P16 Tantalum: 100 uF 420%, 30 VIOW! sim Lg
Bprague Trpe 1540,
055 13ATO1534R7 Taptalum: 0,22 ub £20%, 30 YDOH.
(513 I9ATO15T4PY Tantalum: L up $20%, 35 WLCH.
57 13ATOL1GRI4EE Taptalum: 22 uF 320%, LB VDCH.
[s:1:) IBATOLLRZ4EE Taptalum: 4.7 ufF £20%, 35-9DCW.
(%) IBATOLLI4PE Taptalum: 22 wF #10%, 16 vDCW.
(41 IBATO16I4PE Tantalum: 4.7 ufF t20%, 35 wnoW
06l 18AT01634F8 Tantalum: 22 ufF A10%, 16 VDM,
and
(443
315 19AT0L634¥4 Tantalum: 4.7 uF #20%, 35 VDOW.
o64 19AT01034F8 Tantalum: 22 uF Ae0%, 1B YDOW.
CEI ¥ 5489626TELS Tantalum: LO0 uF £20%, 20 vDOW; 3im to
Fpiagus Trpe 1500,
CEE 18ATO3314F4 Electrolytic: 47 uF =l0+50%, 16 WDCW! sam ta
thta Eanagcnic LE Seriee.
CE3
cTo TELARCEI10FE Pulpester: .CLD wF +10%, 30 VDCH.
thru
83
cd TELARTRPIATT Polpestar: (0047 uF #5%, 30 VDCH.
oAb TE44RCPI1OT Polyestes: .OLD uF +5%, S50 VOCH.
oFE TEABCEILOT Polyusles: 0010 uF £5%, 50 WLRCW.

SYMBOL PART NO. DESCRIPTION

o8l TaE4ACFI L0 Polyester: 010 ukF £5%, 50 vDOW.

CsE 138701534P10 Tantatum: 47 uF 708, 16 YW

o8 * 152T01534P7 Tankalom. 10 uf £70%, 16 UDOW.

a0 & | Ted4RcPIIOK Friymstar: 010 uF 1L0%, 50 VDCW.

thEL

Mol T
7777777777 - DIODES - - - - - - - - - -

03 19RIOB0ZERL Silicon: 15 ma, TE Pav; sim Lo 1M4ldd.

thru

D

0% LSRID0OZETY Silicon, zener: 400 oW mex; aim to BEX3S-CI¥T.

D1a 19020B0I0E2 Silicon: =im to LN&VHEA.

thrn

D13

T1d LYRIDDU2EPL silicon: ‘tb WA, Yb PIV; mim to 1M4148.

theu

17

[2E] 19A700078F1 Silican: 75 mh, T5 FTV: sim ta 1N4148.

thru

771

[ LEPRL LT Silicnn: Oemaral Burpase Rectitiar: &im ko

and IR40G4.

iy

24 L8A700023F1 silicon: 75 mh, T5 PLY; sim to 1N414e.

thew

Jiitd

eyl T324ADF1041 Bilicon: General Purpesc Rectifier; aim to

thru LH4004 .

2T

D3E L4a700028P1 Zilicon: 75 mk, 75 PIV; sim to 1N4148.

A7 * 13AT060ESET Silicen. cener: 400 wW max: sim Bo BEKIS-C0IYE.

Dig * 158700928P1 Eilizon: 75 mA, TS PRIV nim tn JNA148.
———————————— LEDS - - - - - - - - - -

H1 167B301TRROOZ Light Bmitting Bicde:  Red; sim to 9B 22L-7.

Ehru

H7
e e oo JAGES - - - - - - -+ - - -

13 ¢ 19A30513101 Cannecter: b4 contacts; =im Eo Burndr Ca
REIGERIIRIA0IZY

16 13RT04352P1 46 Sonnecter, prinkted wirm, teo park: 16 conEacts;

and aim tos Dupnnt Barg 32-1z-2164.

T

a3 13AT04RTZP1 36 Connecter, printed wirs, twe part: & contacés]

and stm ko Dupant Berg 72 122064,

%

a1 1321165557173 Printed wire, two pirt: 4 contacts, sim to Holex
049-75-1041.

a1l L¥a703243812 roat:  Geld Elated., L3 mm length,

thru

a8

418 L9AID4852P1 36 farmector, prinked wire, hwa part: & senbasks)
zim Lo Dupapt Berg 22-13-2084,

a0 190703748F12 Pusi: Culd Blated, 1% mem length_

thru

an

a2 L9ATO3Z43F12 Post: Gald Plafed, 15 mm lengkh.

thru

J26

a7 1927042525136 connector. printed wire, twe parts & comtacte;
sim to Dupont Brro-22-12-206G4,

J28 LFAI03248R12 Post: Gold Blated, 13 mm length.

and

J28

4D L3A703242P12 Poat:  rGold Plated, 13 mm lcength.

Jak 158702248P12 Post: Goid Flated. L3 mm length.

J45 F 15R703248P37 Foct!  tald Plated. 13 mm length.

thru

A4E

149 19RTD4TIORSR Cnnneetar, prinked wiring? 10 contacts) sim to
Molex 23-18-2103.

Js0 1#RT03248712 Fost: Gold rlated, 13 mu length.

thru

ass

160 & 18ATN2246012 Fost: fold Flated, 13 mo length.

thru

73

FCOMPONEMTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

SYMBOL PART NO. DESCRIPTION
---------- TRRWSIETORE - - - - = - - - -
o 15R700023P2 Silicon, NPN:  aim to 2H3S04.
thru
s
Iy LIATO2505T2 silicen, Nem.
0z 19BF000RIF2 sitimem, KEM:D sim oto 21ER04,
thru
olo
@il L331000z2rd Silimon, BHP:  sim to 2834906,
o1z 19AL1E3TERL silicsn, enE.
913 LoarOnns ATt silisum, KER: sim to BO-201,
o4 19470007 3F2 Silicen, KPR aim to ZRIS04,
and
15
216 19A702503F2 gilieon, REN
17 13TQO0Z7F7 Silican, PNP:  xim to 283206,
018 13AT0ONZ5E2 Siligan, WPN: =im En 7N3904
- - - RESISTORS - - - - - - - - - -

Rl 13BR00754F106 Variable: 5K ohme $20%, 1/2 w.
BX 13E2007B4PLOS Variakle: 17 ahme 220%, .5 w.
RE HIL2CRPILICC beposited carbon: EOK -ohms +5%. 1/4 w.
L
L 19aT01E30F2 Hetwork: % resistors rated 10K ohms 17%,
::d 50 VDOV oim be Boupns 43i0R-101-103
RlO EX12CRES10C Ueposited carbon: 1M ohma +5%, 1/4 w.
R12 15a701537F1 composition: L10M chmo +5%, 1/4 w.
R13 13AT012150P446 Metal Film: 294K ohm +1%. 174 w.
RLd H2LICRFI22C bepcaited carbon: IZE ohms 5%, 1/4 w.
RLE 19AT01E3TEL Composition: 10M chms +£5%, L/4 w.
Rle H212¢RPI1GE Drposited carbon: 10K ohme +5%, 14 w.
R17 L2AT0150P273 Hetal film: 5.6R chtd £1%, 174 W
RlB HZ120RP1I4TE Depesibed carbont 470 ohma 5%, 174 w.
18 1%AT01750P301 Hetat fiim: 10K ohtma +1%. 1/4 w.
R20 HZ12CRE2100 Depoaited carbon: 10K omhe 5%, 174 u
and
R21
R22 15a70153TPL Compezition: 10M chme +5%, 174 w.
R25 HZLZCREP24TC Depaaited carbon: 47K ohme +5%, 174 w.
e
R27 19A701I50PIEY Metal £ilm: 5.11K ohms £1%, 1/d w
R2p 137019500701 ‘Hatal Eilm: 1K ohms 1%, 174 w.
R29 LIAT01250P32? Mntal Eilm: 16.5K chms £1%, 1/4 w.
RI0 19A701250P210 Metal film: 1240 chms 11%. 1/4 w.
Rl 15B235025P8 Cariable: 10K olms, $10%, 173 =
R3z H21ZCRELLOC Depopited carbon: 1M ohma +5R, 174 w.
Raz H21ZCRE239C Depopited carkon: 39K chme 5%, 1/4 w,
R36 19%701750P1T6 Metal film: 604 chms t1%, 1/4 w.
R3E HIL12CRPLEDC Bepeagited carbon: 220 ohme 5%, 174 w.
Rl8 1¥AT01610F2 Network: 9 remietore rated 10K ohmz #7%,
and S0 VDCW: sim to Bourns £31DR-101-103.
R4D
R4l H21zCRFZIOC Pepepited carbon: 1K ohme #5%, 174 W,
R4z H2l2eRP2220 Deposited carbon: 2.2% ohma E5%, 174 w.
R43 HP12CRP210C Cepncited carbon: 1K chms £5%, 174 w.
w44 HILICREILOS Depogited carbon: 10K ohme 5%, 174 w,
thru
R33
RE4 HEI2CRPIS GG pepeeited cathon: D60 ohms +5%, 154 w.
moy
RAO K HEZ12CRPAL 20 Deposited ecarbon: 12K ohme £5%, 174 w.
RE1 HAIICRPILOC Deposited varbon 1ox ohms 5%, 1/4 w.
FE2 X EZIICRRLATC Depoeited carkon 474 ohmz 5%, 174 =.
R&1 B21ZCRPALIOC Depbaited cavkon 10F. ohmz £5%. Lfd =,

SYMBOL PART NHO. DESCRIPTION
HEQ * H21FCEFI10C Depogited carhon: 16 ohme +3%, 174 w.
RE? H2L2CREZ4TC fieposilad cacbun: 4. TE ohms #5%, Efd w
REE HIL2CHRPI1GG Dopeaibed gychyn! 18K ohme #5%, L7d w.
b 15A70L250F 528 Metal Eilw ED.BK ohms #1%, 174 w.
RO LERIQLZ50P S35 Metal Cilw: 2.7 ohms 25%, L/4 w.
R7L LEATO1Z50F3RE Mctal Eilm: ?1.5K ohow #1%, 174 w.
RiZ Loatnl2s0prisd metal Eilm 737K vhap *1%, 1/4 w.
by k) Lratnlzserags Matal Eitm:  TLi.5K ohmz 21%. 174 w.
Ei4 LOATOLZHREFYL matal Eilm: 6. 6K ohmz *1%. 174 w.
RS LBATO1REUPIZE Metal Eiim: L7.%K ohme #1%, 1/4¢ w.
BYE LOATOlZ50P3EE Metal Eilm: 71.5K ohmz 1%, Lf4 w.
Ri¥ LHATO1250PI82 Hetal Eilm: 69.2K ohma #1%, 1/4 w.
L LeRVD1250PEd3 Hetal Eilm: 71.5K ohma #1%. 1/4 w.
w79 LeAI01250P350 Metal €ilm:  22.4X ohms 1%, 174 w.
Raa R212CRP310C Dapmseltad carhaon: 10K ohma 154, 174 w.
thru
®E3
Rad HE1PORFIBIE Depenited cavhan:  B2R ohms 45%, 174 w.
R&5 HZ1ZCRPILEG Deposited cathon: 18R ohma +3%, L1f4 W,
R&E LBaAT0126GPI28 Matal Film: &0.6K chms #1%, 174 w.
E&T A5ATOLZEOFILE Hetal film: 2.7 ohma 5%, 1/4 o,
B&E LART0LZG0r B3 etal Eilm: 71.5R ohms £1%, 174 w.
BES 13AT0L250FEES etal Eilm: 732K ohma +1%, 174 w.
Ran 19A701250F2E3 Metal £ilms 71,5F ohma #£1%, Lf4 .
R91 19A701258F291 Metai Eilm: 86, 6K ohms 1%, 174 w.
RA2 1SATGL258R0L0 Hetal Film: 17.BK ohme 1%, 1/4 w.
LEk] 19ATGL25REIED Hetal Eilm:  71.5F ohme 41%, I/d w
Raa L9ATRLZM0P3E2 MeRA)l TElm:  69.8K ohme +1%, L[/t w.
R4S 18A7G1750P3083 Mebal $ilm:  T1.5E ohme #1%, L/4 w
Rog 1BA70LZ50PI50 HMetal Eilm:  37.4F ohme 41%, L[/4 u.
Ra7 HZ1Z2CRP3ILOE Depoaibnd sarben: ohma 5%, 1/4 w.
Rob
LEL HZL2CRPHMTE Depasited earnen: 47F ohme 459, 174 w
RLO00 HZLICRP4LOT Deposdited earbon: 100Kohme +5%, 174 w
RLOL HZLICRPIGAC Depopited carben: FEBR ohme $5%, T/4 w.
RlO3 HZL2CREILOC Depoaited carbon: 10K ohme +5%, 1/4¢ w.
thru
R10%
R10E LBATO1Z500224 Metal £ilm: 1740 ohm 1%, E/d w.
RLO? JOATI.2SAPILD Mutal Eidm: 13K ohma 1%, 174 w.
w108 1GRTO12SEFADL Metal Eilm:  LOOK ohma £1&, 1/4 w.
105 19ATO1Z50F3IAL Nhetal Eilm:  Z6.1R chms 1%, 174 w.
R1l0 19BA00TA4PI06 Variablm: SK ohmx $20%. 1/2 W,
R1L1 18AT01Z2S0OF7I54 Mmtal Eilm: 1740 ohm £13. 1748 w._
w1l 15R70] 50T Mmtal bilm: 13K ohms $1%, 1/4 w.
&11] 19ATRLZSOF40T Mntal Eilm: LOOF ohma t1%, 174 w.
Rl114 18A701L250F4T Mmtal Eilm: 26.1K uhmz ®1%. 1/4 .
RL1E LAHO0ATLELO6 Variablw: 5K chms 1704, 172 w_
FL1E 18AT61L250B201 Matal Film: LR ohms 418, 174 w.
F117 HELICREALOE Deposikmd carben: 10K chme 5%, T/4 w.
and
RL1d
w119 H2L2CRP210C TepnEitad carhon: 1K ahms A%k, 174 w.
R128 B2LZORPLILC Papn=ibmd cacbon: 330 chms 35%, 174 w
Rlzl 19R7016M0F2 Wetwnrk: § resistors rated LOR ohms 2%

50 VDOW: =mim to Bowens 4310R-10L-103.

R111 H21T0RPI 00 Daposited capbenr LR ohme $3%, Lf9 w.
thtu
R1ZE
176G 19AT00113F6S Compe=itien: L% ohme +9%, 172 w.
R12T RIIPEIVI CempoRitien: 510 ohme 158, LfZ W.
R17E ISRI0N1Y3IPLE Cromparitiont 15 ahsn 15%, 172 w.




LBI-38210

PARTS LIST

SYMBOL PART NO. DESCRIPTION
R1Z9 TTATOLZS0PA2Y Melal lilm: 3PIR nhms #1%, 1 @,
RLl2d l4r?ncosopaa Wirgwound: 1 ohm 210%, & w,
E131 LFRIOLIFE0PE] Metiol Eilm: 10K obma +1%, Lf4 w.
R132 LSRTOIZE0PREE Aeial Eilm: 4. ¥S5E obkms P&, LS4 w.
R133 H2122RP3100 bepraitsd carbon: LUK ohma fb%, 174 w
R34 R212CRFEI0C Deposited cazhon: 3. 9K ohms +xd, Lf4 w.
R13E B21ZCRPIIDC Pepezitad carbons 0B chme +5%, 174 w
R134 5493035F Witewound: 1 ohm £5%, a w.
R137 HZ12CREP3L0E pepesitad carbon: LUE chma 15%, 174 w
R13B H:12CRFIL5C Deposibed ratkon: 15K chme 5%, LS9 W,
R13§ HX12CREILOE Vepesiked sarkom: 10K ohma 3%, 174 w.
%
Eldi LIBSQOPE4PLOS ¥ariakle: 10F chme 320%, 1/7 w.
Eld42 H212CRPE220 DepoBEited cacrbon: ZZH ohms 15%, 174 =,
B143% 19a701537F] Somposltion: 10M ahms 35%. 1/4 w,
Rl44 H212CRE3470C Cepanited carbon: 47K ohms +5%, 174 w.
R145 H2I2CRF2LDC Tepasitrd carhon! 10K ohma 5%, 174 w.
Ri4E WZ12CRP222C0 Urpasibed cathon: 2,26 chma 35%, 174 w.
R147 W21ZORPIGEED Deposited <arben: BBR ol 15%. 174 w.
R342 + | wirzemealon Deposited cerbon: 10F ahms 15%, 174 w,
R14% 19RAIQ0L4E] Tumper .
R1SD * | FZ12ORPI) DG beposited carbon: 12K olus (58, 174 a.
Lhra
R15Z *
k153 * W2IRCRP2IA0 Deposited carbon: 3.9 ohms 15%, 31/4 w.
T e e m e e = - - - ZRATEHEE - - - - - - -
51 19RBOOQLIED Tual-Inline-Packhage: & Cicewiks; aim to
thru ATE PUG-A,
53
54 19RTOLIZ4RY Puphbutten: =zim Lo IEE/Schadown 210091,
- - - - - - - - - TRAMSFDRMERS - - - - - -
Tl 19A703E58P1 Audte Prequencyt  sim ko Nove Hagnetics
and 55T7-06-0001.
T2
————— - - -~ INTEGERTED CTIRCUITE - - - - - - -
L 13RT0IRETRL Ligital: Migrpcomputer; aim o FEOC32.
[k 19AT0RE90GE Ligital: 54K EFRUM; 2im to 270512, [(Proorammeds].
u3 1970555021 blgital: K x 8 KAM; 3im to MCMEQGAP- 12.
U4 I8R704T2TR2 Digikal! CMOS Modem.
us 15RTOFATAIFZ Vigital: Octal Daka Lateh: s3im te 74HOSTS.
us 14R703471FH Digital: oQOgtal Tri-State Transeeiver! sim ta
14ROz .
u? 15R703471F1 Digital: Ockal Tri-State Buffer; aim to 74RCH44.
thru
ugs
ulo 1970002 1R353 Digital: Duyal 2 line to 1 line
Decedar/Damultivlesar! sim to T4LE1SE.
uil 19ATOD}TEEL Ihigital; CMDS Hex Ttvarting Fuffer/Converter;
thru sim ta {0450R.
[Ah )
o1 19ALLE704FL Digital: OQuad Line Driv sim to 14BE.
uls 19A7 0002936 Tigital: CMOS Triple 2 ¢hannel Multipleae:r
ULE 19AT0492 3R] Linear: Qued Op Ampl sim to HC3D0 3P
i) 19R1F4TE4EZ Linear: Dual ¥elidge Camparator; sim to LHA9IN.
(k-3 1PATOD0TELY Linear: Ousl Op RmEl sim to 4556,
uis LIATQ4T2TER rigital: GCMDS ¥adem.
o2 13ATC4530011 vigitel: oOctal Data Frip-Flnp; sim to 7484273,
By
vz 1oATEF43201 Digital: CMOS Quad 2-inpnt BOH Gate: sim Lo
TAHED T
(2] 19A11614007s Tigital: Hem fpen Collecior Tnwesler) sim ko
thou 14D,
[£21
7 19811670402 Tigital: (mad Tine Receiver; sim la 14E0.

SYMBOL PART NO. DESCRIPTION
ulk 13B21BFOATL Tigital:i Guad Line briver; simotu 1688
1] TBRINOSTARY Digital. CHOS Hex Tuverting BufBer/Convereer!
nim tn 494908,
uie 15bY04B32P] Linear: Qund Up Anp; 3im Lo MC3303F.
LN LUBL34V64PL Linmar: Dual Yoltage Comparalor: sim.ta LMISIN
ua LRI DABEATL Linear: Quad Gp Anp; aim Lo MCI303P.
U
WE4 12ATUDNEYT Bk Digital: rMGE triple I channel Hulliplexer
(k) LURIO4BEIT Tinrar: (uad Up amgp: sim tu MC3IZ0ER.
[Ek1:] JURFO4EHOFLL Digital: woctal pata Flip-Flap! sim to TA4ACIIS,
Uiy LOALB4YLERD SinmAcs  -12 yolt Regulator: aim io uATI17U.
ud 1581347 17F2 Litimar: 12 Wolt Hegulator: sim Lo METS170M.
LHN 19RYIGDITRIZS Digital: pual Data Filp-Flop; sim ko T4L#74A,
R TN SOCKETS - - - - - — - - - -
ol 14RFO0LGEPS Iplegrated cirruifs 40 contachts! sim to Augat
$40-BEIUD.
iy 15h 70015615 Inlegcaled circuit: 26 centacts, sim to ANE
thiu S403E203.
Xud
EIE) 1470015602 Inlegrated circuit: 22 contacte: sinm Lo BMF
[ELETTSN
A035 14a7001EEplS Inteqeated cireuit: § popiticena; aim Lo Bucndy
DILR EE-10E.
.- - coo- - - ERYERALE - - - - - - - - -
T1 13A707511G15 Quartz: 11.039200 MAZ.
- - - - LOGIZ EOARD MISCELLAWEQUE - - - - -
U39 angd 40 Mounting Haxtdware:
5 HAUZFI6BE Washer: Plat.
T Nanps00oee Fackine screw! pan haad, ateel.
E H4DAYLLIBE Lutkwazher; inkmrnal: He, 4.
E 714122502 He=xr nut: No. 4-40
13 L3aTO2AL7F] Heat Sink.
[} 19AT03248R1E Fozkt: &old Flated, 12 mm pength.
11 19A134521F1 Lens, rwd. [Used with HX - H7).
17 15813452104 Support. (Used witk M1 - E7T}.
14 14E232901P32 Support/Heat fink, {Uaed with g1z and QL3).
Az REGULATOR ASBEMOLY
19C3IBR1602
—————————— RESLSTORS - - - - * - - - - -
®L 5493035PL Hircwonnd: b ohma :5%, 3 watt: sim to
and Hamiltou Hall Type ER-5H.
R
- v s o= = o« - - TERMINAL BORRDS - - - - - . . -
TRT TTTIEOPELL Fhen: 5 Lerminals.
and
TR
———————— 1RFEGRATED CIRCUTTE - - - - - - -
oL 1IMLI47178 Lingzr: 5 Volt Regululoc; sim to METROSOT,
=
e, CAELEE - - - [
WY 15E234 08802 Cable fyzenbly, (lncludes TL),
= - - - HEGULATOR RSSEMBLY WIRCELLINEDDIS - - - - °
2 19ED 349030 Heat Sink Aszenbly.
3 038930FT Clip.  {EBecures KL, R2)
7 4152587 Hex nut: Ro. 4 40,
a NA04F11RG Lockwasher; inlecnal: Nn. 4.
k] KEAPONNSRE Machine sccew: pan head, skae)

SYMBOL

PART NO.

DESCRIPTION

LUCEs155 361
1ucd51587sl
19ALL5594F2
194115204F1

19BE 500481

- - - - - SHELF ASSEMELY MIZCRLLANEOUS
Trzy Rzsembly.

EhelE.

Hrommet

Greaan,

Ground Lable.

PRODUCTION GHAHGI!

Uheargeain th i L “Ricwision |atrar”,
wtilch & starmgad abier e modml murrber o fe ok Te m.s.unmmpwm Unes umiLinnsiudées 80 pu evieous
mpigiqng. Rk |o the Part Ustor the descriptions: o parts atiected by these n

REV. A - GERC Loal¢ BOARD 19DR02304G1
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