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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 and GE-NET 908" active voice channel. In addition, the GETC is capable of
station. Service information includes four areas of GETC tesgetection ROM failure, RAM failure, synthesizer lock error, or an
off-site test (bench lab stand-alone test), on-site test (limited te3f POWer amplifier failure. If any of these faults are detected, the
with minimum equipment in a station), station test (test in ETC will automatically notify the site controller (if present),

station), and trunking test (test with a mobile or portable acquirinigke the station off-line, and begin flashing a combination of
the station). LCEDs on the front panel to indicate the exact failure. The operation

and description of the front panel status indicators is shown in

INSTALLATION Figure 1.

The GETC is installed in a GE-NET station cabinet. A slide ADJUSTMENTS
mount supports the GETC shelf assembly, and also allows for agjystments in this section are necessary when the GETC
easy access during setup and servicing. The GETC Logic caiffelf is installed in a station. The adjustments properly configure
assembly may be removed from the Shelf Assembly by discofe GETC (DIP switches and jumpers), balance the telephone line,

necting the connecting cables and removing the card assemilyy set high speed, low speed, and audio modulation.
from the shelf slide. Installation of the GETC shelf assembly in

a station is as follows: DIP SWITCHES

1. Mount the GETC Shelf Assembly in the desired rack posi- There are three dual-in-line (DIP) switches on the GETC logic
tion, using the hardware provided. Extend the shelf to theoard that must be configured for the proper transmitter fre-
servicing position. quency, desired channel number, and default mode for trunking

operation. It is also possible to invoke test mode operation with

2. Connect the harness assembly (19C320811) plug P26 tle DIP switches.
GETC Logic card connector J6. )
Selecting Channel Number
3. Connect the harness assembly (19C320811) plug P27 to . .
GETC Logic card connector J7. Switches S3-1 through S3-5 configure the GETC with the
channel number. Allowable channel numbers range from 1(0001
4. Connect the harness assembly (19C320811) plug P10 Riary) to 20 (10100 binary) for control and working channels.
GETC Logic card connector J10. Channel numbers 0, 21 thru 25, and 27-30 are reserved, and
channel number 31 (11111 binary) is used in the terminal test
GETC Logic card connector J19. is the least-significant bit (LSB) of the GETC channel number.
Also, a logic O is defined as a closed (on) switch setting, and a
GETC Logic card connector J8. allowable channel numbers and their binary equivalents.
7. Connect the hamess assembly (19C336863) plug P19 $&lecting RE Transmit Frequency
GETC Logic card connector J19. . .
The RF transmit frequency is set by S1-1 thru S1-7 and S2-1
8. Slide the GETC shelf back into the cabinet. thru S2-4. These eleven bits encode the transmitter and receiver
frequency, in the range from 935 to 940 MHz(TX) and 896 to 901
9. Ifasite controlleris present, connect the Site Controller cabMHz(RX), at a 12.5 kHz channel spacing. At power up, reset, or

(from RS-232 Distribution Panel to connector J100 at th@ut-of-lock condition of the synthesizer, the GETC will attempt
back of the GETC Shelf Assembly. to load the transmit frequency code to the synthesizer. The

allowable transmit frequencies and their corresponding switch
settings are listed in Appendix A.

Copyright© December 1988, General Electric Company
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FRONT PANEL LED STATUS
DESCRIPTION
L1 L2 L3 L4 L5 Ls L7
%) O ] 0] 0O [ ® CONTROL CHANNEL
& O ¢ O QO O ® IDLE VOICE CHANNEL
] O L] O C L | O ACTIVE VOICE CHANNEL
] O @ ® @ @ 0 SYNTHESIZER FAILURE
7] O ® O O @ O SYNTHESIZER RECOVERING
1] O ® O O @ QO PA FAILURE
O @) O '®) 0 ® @ POWER UP RAM/ROM FAILURE
| (L6, L7, BLINK TOGETHER)
e=ON @ = QUICK FLASHING, OFF (REPEATED)
o - OFF @ = BLINKING ON, OFF, ON, OFF
@ — : L1 1S OFF IF SITE CONTROLLER IS ACTIVE.
L1 IS ON IF IN FAILSOFT MODE

Figure 1 - Front Panel Status Indicators

Selecting Default Failsoft Operation

NOTE
A manual reset or power-up is required to inspre
that the DIP switch settings have been read and actiyate
L after any switch change.

Default failsoft operation is defined by S3-8. Setting S3 tq
open on a control channel will force failsoft operation at thq
next reset. This switch is set open only if the system i
operating 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. SettingsE-NET 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 wije 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. Allhe 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 bencl,yironment or under bench test. On site testing is used to
DIP switch test mode is selected by setting S3-1 though S3i&s; the GETC at the site location using a limited set of tools
for the appropriate test and then resetting the GETC shelf. The equipment. Station testing is used to test the GETC in a

DIP switch tests are used to align the station data and audigyiion and to perform adjustments. The Trunking testis 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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TERMINAL CONNECTION Table 2 - Jumper Setup & Functions
a w An ASCII terminal or computer with terminal emulation | JUMPER GE-NET TRUNKING FUNCTION
W El 8 program and RS-232 port is used to communicate with the GETE :
§ = = in the test mode of operation. The terminal should be configured P11 J11-1&2 bRefje'Ve data from 9600 baud Modem
28& for a 2400 baud link, odd parity, full duplex, and uppercase fotas Oc?r 4 rom 9600 baud Mod
X220 characters. Figure 3 shows a sample connection cable. Terminal ; boa?gr to send from aud Modem
[ - . -
% - = O g and GETC pin assignments are hsted in Table 3 P13 J13-1&2 Route backup serial link tx output to
m E W= - backup serial link rx input
= t @ w 8 W ﬁ Table 1 - GETC Channel Number Settings P14 J14-1 &2 Master site controller path selection enable
E o g g = 3 o P15 J15-1 &2 Site controller path selection enable
(] 3 E g P‘E % E CHANNEL |SWITCH SETTINGS COMM ENTS P16 J16-1 &2 Backup serial link selection enable
E E =4 E E 2 f NUMBER S3-1 THRU S3-6 P17 J17-1& 2 Low-speed data encode path enable
g I T 0o % ﬁ P18 J18-1 &2 Low-speed data decode path enable
- - o~ OF 0 000000 RESERVED P20 J20-1&2 Combined ptt from station disable
5‘ _I 1 100000 CONTROL OR WORKING P21 J21-1&2 High-speed, data-acquisition rate control
f_ L] E-— 2 010000 CONTROL OR WORKING P22 J22-2&3 4800 Hz tone notch filter (disable)
Il . :_ - 3 110000 CONTROL OR WORKING P24 J24-1 & 2 Backup serial link selection enable
g {',",' w P 4 001000 CONTROL OR WORKING P25 J25-1&2 Low-speed data encode path enable
g _Zﬁ o 2 § o @ :}_ r_‘: |L ﬁf o 5 101000 CONTROL OR WORKING P26 J26-1&2 Lock-detect input path enable
< 2 h £ = 2" ) eru 3 2 6 011000 CONTROL OR WORKING P28 J28-1&2 Sync line input path enable
E d o § - g o II' “zJ ot et E 7 111000 CONTROL OR WORKING P29 129-1& 2 No function
] I 5 | w ol . l::] % *‘E‘ 8 000100 CONTROL OR WORKING P30 J30-2&3 Enable clock drive to
: - = &l w g = a A 9 100100 CONTROL OR WORKING P30 J30-4 &5 microcomputer for CMOS configuratior
Q E 5 : T - o ::] Foa w = 10 010100 CONTROL OR WORKING P44 J44-18& 2 Selects A14 for 27C256 and 27C512
a =z 28 ko o ; Q_| ) ED 8 = 11 110100 CONTROL OR WORKING EPROM
a. - \n on
W ﬁ L32n2 @ O~ : az <= & 12 001100 CONTROL OR WORKING P45 345283 Selects 6064 RAM
% !E TrT I '6 E a I E g g é E 13 101100 CONTROL OR WORKING P46 J46-1 & 2 INTO for voter concentrator
g o E E E = % | g a % 0 z ) 14 011100 CONTROL OR WORKING P47 JA7-1&2 Backup serial link select
T ﬂ 5 ;'5 E g g 3 ] I 'E' cI 2 E—E 15 111100 CONTROL OR WORKING P48 J48-1& 2 Backup serial link select
0 | < LS e = = 16 000010 CONTROL OR WORKING P50 J50-1& 2 T I f d
™~ S a Z = Q== &1 - one control for voted system
f o % ! E ﬁ : I g g ('? 7 100010 CONTROL OR WORKING P51 J51-1&2 Morse code ID attenuator enable
> ul o [ T = | xaIg8zZ=2 ™ 18 010010 CONTROL OR WORKING P52 J52-18&2 TXD polarity select
~ 0 5 g e 5 5| EEelEC v 10 110010 CONTROL OR WORKING Ps3 |  J531&2 | RXD polarity select
- % o~ E = | ’1- | En 52 J52-1&2 TXD polarity select
It o = hl | P 21 101010 RESERVED P53 J53-1&2 RXD polarity select
- a w [} | meecca 22 011010 RESERVED _
1) - =< —-Ooooo0 P54 J54-1&2 Enables control input to U15-A
g0 — o LA [ ] —fOOO0 — 23 111010 RESERVED ,
= i P55 J55-1&2 Endés WALSH bit 1
= E -1 rocona 2 000110 RESERVED P60 J60-1& 2 Enables high d data path
= 5K ror-ora 25 100110 RESERVED - ”T‘ eshig f‘Spee ata pa
ﬂ O % 5 26 010110 DOWNLINK P61 J61-2 & 3 Selects A15 for 27C512 EPROM U2
o fa] z+ 27 110110 RESERVED P62 J62-2 &3 Stelgczzggoger gl(()jcl: fre(zuency for U4
ul g u B 28 001110 RESERVED evtain a.u ata rate.
Z o[ P—r—3 ™23 P63 182 Sets TX data filter for 4800 baud
= O = z [a Bl 29 101110 RESERVED _
- = ~ I:] W ¢ P64 1&2 Sets TX data filter for 4800 baud
T = o 30 011110 RESERVED )
O e e P65 1&2 Sets TX data filter for 4800 baud
] o |:! 31 111111 TEST MODE (TERMINAL) )
- (=] o P66 1&2 Sets TX data filter for 4800 baud
9 0 E ™ w [T z P67 Omit Receive telephone line termination
= o
o - E - I:] o (not used)
W o0 n P68 J68-1& 2 Enables delayed PTT
o « i )
O Y9 ~ = P69 J69-1 & 2 Enables COMB PTT IN
| T
g - o :I P70 J70-1&2 Enables COMB PTT IN
w ",2 :: %——;_—E___I P71 J71-1&2 Configures telephone line modem RTS
= 0 * [
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Table 3 - GETC and RS-232C Pin Assignments 4. \ferify the presence of the following voltages: 5. Data Technology Model 30 digital Multimeter or equiva-EPROM Test
lent.
SIGNAL GETCLOGIC BDl  GETC SHELF ERMINAL EIA MONITOR POINT | VOLTAGE CHECK IF MISSING _ _ Execute t"he command CHK" O-FFH-. \Verify the terminal
FROM PIN NUMBER PIN NUMBER RS-232C D-TYPE OR INCORRECT 6. Triplett Model 630-PL Type 5 VOM or equivalent. response of "CHECKSUM=00".
GETC CONNECTOR PIN TP110 5.04/-0.25 R lator board
NUMBER +5.0+/-0. egulator boar ; ; ; .~ RAM Test
TP111 +5.04+/-0.25 Regulator board 7. ASCII Terminal or Computer with terminal connection
XD J8-1 (MASTER) | J100-3 (MASTER) PIN3 TP108 -12.0+/ 1.2 -12-volt peer supply program. Execute the command <TMX OOO-1FFF> to check U4.
XD 3191 (BACKUP) | J101-2 (BACKUP) PIN 3 TP109 +12.0 +/ 1.2 +12-volt peer supply 8. HP-334A (or equivalent) Distortion Analyzer. \(geany the terminal response of "SIX PATTERNS TO CHECK
RXD J8-2 (MASTER) J100-2 (MASTER) PIN 2 MICROCOMPUTER CLOCK TEST -
Preliminary Setup Reset Circuit Test
RXD J19-2 (BACKUP) J101-2 (BACKUP) PIN 2 Equipment Required
1. Set switches S3-1 thru S3-6 to their off (open) positions. i
GND J8-3 (MASTER) J100-1 (MASTER) PIN 7 ( P ) P 1. Lowerthe IﬂpUt power to 6 volts.
* Frequency Counter .
GND J19-3 (BACKUP) | J101-1 (BACKUP) PIN 7 a y 2. Connect the terminal or computer to the GETC mastef  Raise the input power to 9 volts. Verify the GETC wel-
Test Procedure communication link (J8). Refer to Table 3 for GETC and  come message to the terminal.

RS-232C pin assignments.

Watchdog Timer Test

1. Connect frequency counter to J30-3. ] ) ) )
Configure jumpers as shown in Table 2 if not already sét

This connection cable may be used any time the terminal is 3.

used during a GETC test procedure. Characters that are typed/erify the microcomputer clock frequency  is 11.0592 MHz up. 1. Execute the command <WAT> to verify Watchdog Timer
from the keyboard are followed by RETURN(ENTER). Akey, 500 Hz. (U4).

press on the keyboard (such as ESC, TAB, or RETURN) is 4. Move jumpers from J46-1&2 to J46-2&3 and from J51-

indicated by the key name enclosed in square brackets [KE¥Fr_gTE TEST 1&2 to J51-2&3. 2. Verify the GETC response of the welcome message to the

PRESS]. Control functions are indicated by CTRL - (CON-
TROL CHARACTER), such as CTRL-Z to indicate the Z is
pressed while holding down the CTRL key. If variable data o,

Serial Link Test terminal after 5 seconds.

The off site test is used to test the GETC in a laboratory

nvironment or under bench test. This section outlines the testing Input Buffer and Port Test

i i 1. Apply power to the GETC (or press RESET switch S4 it
commands are to be entered, they will be enclosed in angigine GETC as a stand alone unit outside of the station. However, oF)v?/e)/rFi)s already applied) (Thg terminal will display the _
brackets <VARIABLE DATA>. Variable data depends on Yourihace same tests can be done with the unit installed in the station  © Y applied). play the 1 - Move jumper P20 from J20-1&2 to J20-2&3.
i icati - _ SIMON welcome message. If the welcome message does
particular application or test. Type the appropriate response (§Q.onnectors J6, 7, J8, and J19 are disconnected from the GETC 1t 2t an” ehock the following: _
not include brackets) and follow by a return if required. board during the tests. ppear, 9: 2. Move jumper P26 from J26-1&2 to J26-2&3.
*  Check terminal hooku
POWER SUPPLY TEST (Bench Test) Equipment Required P 3. Move jumper P28 from J28-182 to J28-283.
S *  Check for +5 volts at U14-4 (SITE RX EN)
1. Connect power supply to GETC connector J10 (pin 1is +13.8 . . . :
P The equipment necessary for the off site test includes: o 4. Move jumper P12 from J12-1&2 to J12-2&3.
V and pin 2 is ground). auip i «  Check reset circuitry Jump
2. Turn on the power supply and verify the current drawn doejs IIi-|n::[6286A (or equivalent) DC power supply with current «  Check for serial data on the TX and RX lines 5. Connect J7-7, J7-9, J7-11, J7-13, and J3-25C to ground.
not exceed 700 mA (1.2 A with modem board installed). If :
current is exceeded( check power supply circuitry be)for 2. Execute the <BCL> command (backup communications. Execute the command <POR1>, and verify the terminal
proceeding. ' S Tektronix-468 (or equivalent) digital storage scope. link) on the terminal. Press [RETURN] and verify that response of 10101010.
terminal communication on the master link is inoperative.
3. Connect a frequency counter or oscilloscope to TP104 ad HP-3312A (or equivalent) Function Generator. 7. Execute the command <POR3>, and verify the terminal
verify the presence of the 4800 Hz clock. If the clock is _ 3. Move the terminal from the master (J8) to the backup link  response of XX01XXXX, where X is any state.
missing, check modem U4 and associated circuitry. 4. Fluke-1920A (or equivalent) Frequency Counter. (J19). Press [RETURN] and verify that terminal commu-
nication on the backup link is operative by executing the 8. Remove the ground from J7-7, J7-9, J7-11, J7-13, and
command. J3-25C.
4. Execute the <MCL> command (master communication®. Connect J7-6, J7-8, J7-10, J7-12, and J7-14 to ground.
GETC | THD 2 RS-R32C TO ASCH TERMINAL link) on the terminal. Press [RETURN] and verify that
D Contt » RxD ) OR COMEPOTER WITH TERMINAL terminal communication on the backup link is inoperative10. Execute the command <POR1>, and verify the terminal
FORT GND response of 01010101.
3 7 5. Move the terminal from the backup (J19) to the master (J8)
?A}J'T_ng DB-25 link. Press [RETURN] and verify that terminal commu-11. Execute the command <POR3>, and verify the terminal
nication on the master link is operative by executing the  response of XX10XXXX, where X is any state.
command.

Figure 3 - Terminal-To-GETC Connection Cable
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12. Remove the ground from J7-6, J7-8, J7-10, J7-12 ar@utput Latch and Buffer Test NO. STEP TEST LOGIC NO. STEP TEST LOGIC
J7-14. NO. STEP TEST LOGIC POINT LEVEL POINT LEVEL
_ POINT LEVEL H1 (L7 OFF
13. Move jumper P20 from J20-2&3 to J20-1&2. 10.  Execute the command (L7)
1. Move jumper P14 from J14- <XBY B000=B9>. |:| H2 (L6) OFF
. 1&2 to J14-2&3. H3(L5) | OFF
14. Move jumper P26 from J26-2&3 to J26-1&2. 11, Execute the command Indicators |:| Ha(La) | OFF
2. Move jumper P24 from J24- <XBY A800=AD>. H5 (L3) OFF
; 1&2 to J24-2&3. |:|
15. Move jumper P28 from J28-2&3 to J28-1&2. 12, Connect J7-6 to ground. H6 (L2) | OFF
_ H7 (L1) | OFF
3. Move jumper P25 from J25- 361 0 NOTE
16. Move jumper P12 from J12-2&3 to J12-1&2. 1&2 to J25-2&3. oo 0 Reset the GETC to terminate this test
. 4. Move jumper P20 from J20- J6-3 0
High Speed Data Test 18&2 t0 J20-28&3. J6-4 1 15. Execute the command
_ J6-5 0 <XBY B000=08>.
1. Jumper J7-2 to J7-4. 5. Install a 10K resistor from J7- J36-10 0
14 to ground. J6-11 1 16. Execute the command
2. Execute the command <MDS 0>. i J6-12 0 <XBY AB00=80>.
6. Install a 10K re5|§tor from the 16-13 1 Do not connect J7-6 to ground.
open collector points (OC) to 36-14 0
3. Execute the command <BER DE-00=10>, and verify the +13.8 volts. 1615 1 J6-1 1
terminal response of: NOTE 36-16 0 J6-2 0
Unless otherwise specified, a logic one is defined as 13.8 J7-14 >7V jg-i i
RECEIVE ERROR COUNT=0000 RECEIVE CHECK- + 0.5 volts, and a logic zero is defined as @5 volts. J7-15 >7v J6-5 1
SUM=00188123" J7-16 1
J9-1 <-10V J6-10 !
. . 7. Execute the command J6-11 1
which continually updates every 20 seconds. <XBY ABDO=52>. jgigg >365V 36-12 1
H1 (L7 ON J6-13 !
4. Enter CTRL-Z or [ESC] to end the test. Remove th¢ 8.  Execute the command (L7) 1614 1
jumper from J7-2 and J7-4. <XBY B000=42>. |:| E; Etg; 8;': J6-15 1
. J6-16 1
9. Connect J7-6 to ground.
Low-Speed Data Encode/Decode Test 9 Indicators |:| H":34((LL3‘;) OOFFFF 37-14 >7V
J6-1 1 |:| H6 (L2) | ON J7-15 >7V
1. Move jumper on J15 to 2&3. J6-2 1 H7(L1) | ON J7-16 1
J6-3 1 J9-1 >10V
J6-4 0 13.  Execute the command 13-25A <0.5V
- - XBY A800=00>. i )
2. Place a 10K pullup on J15-1 to 5 volts. 365 1 < 800=00> 13-13C 0
J6-10 1 14.  Execute the command H1 (L7) OFF
3. Execute the command <XBY B800=B6>. J6-11 0 <XBY B0O00O=0C>. |:| H2 (L6) | OFF
J6-12 1 Do not connect J7-6 to H3 (L5) OFF
4. Monitor the following points using an oscilloscope. J6-13 0 ground. Indicators |:| Ha(L4) | OFF
J6-14 1 H5(L3) | OFF
J6-15 1 J6-1 1 |:| H6 (L2) OFF
MONITOR POINT LOGIC LEVEL 16-16 1 J6-2 1 H7 (L1) | OFF
u3s-2 0 J7-14 <0.5V J6-3 1
2 J6-4 1
U38-5 1 j; 12 <065V o5 1 17.  Move jumper P20 from J20-28&3
J19-6 1 J3-25A | <0.5V J6-11 1 18. Move jumper P14 from J14-2&3
J15-1 0 J313C | 1 jgg 1 to J14-182.
H1(L7) | OFF -
U38-15 1 I:] H2 (L6) ON J6-14 1 19.  Move jumper P24 from J24-2&3
U38-16 0 H3 (L5) OFF J6-15 1 to J24-1&2.
- J6-16 1
5 E Cl:J':I'gFSQng ESC 1 Indicators [] HH54((L|;;) (;)NN J7-14 >7V 20. Move jumper P25 from J25-2&3
. Enter -Z or . .
[ ] [] H6 (L2) OFF J7-15 >0.5V to J25-1&2.
H7 (L1 OFF J7-16 1
6. Execute the command <XBY B800=49>. Y J9-1 10V
NOTE J3-25A <0.5V
Reset the GETC to terminate this test J3-13C 0
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7.

Monitor the following points using an oscilloscope.

This test continually updates the terminal displagaath
DIP switch setting change. Verify all switches are func-

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

Appendix A for frequency codes.

MONITOR POINT LOGIC LEVEL 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
119-6 0 dem TX data).
i 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.
U3s-19 0 2. Execute the command
2. Connecta 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. verify the presence of the 4800 Hz clock. Ifthe clockis  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
COMMAND |FREQUENCY | AMPLITUDE ON FREQUENCY 2400 Hz signal has approximately the same amplitude as in OR INCORRECT L Setthe GETC DIP suitches back to th -
ON J19-5(HZ) | J19-5(vP-P) OF SQUARE- steps 3 and 4 and closely approximates a s_|nu30|d. Typical TP110 +5.04/-0.25 Regulator board S et tl e s_thc es back to the operational con-
CENTERED AT | WAVE ON J18-1 (HZ) output level is 1 volt RMS when R31 is adjusted for rated TP111 +5.0+/-0.25|  Regulator board figuration for the station.
deviation.
TP108 -12.0+ 1.2 -12-vol | . . ,
LSH 1-1 10 2.0:0.25 10 TP109 12 0++ /1 R 12V° t power supply 2. Resetthe GETC to put the station back on line. Verify that
. . . -volt power supply . . .
LSH 1-2 100 2.6:0.25 100 Test Completion the station comes back up as either a voice channel or a
LSH 1-3 200 2.6-0.25 200 N . _ . Microcomputer & Svstem Clock Test control channel.
LSH 1-4 1000 -32dB of 2.0 UNDEFINED Reposition all jumpers as shown in Table 2 before placing the _ i .
LSH 21 10 1.0:0.25 10 GETC backiin service. 1. Checkfor a clock frequency of 11.0592 MHz on J30-3 ang -+ Slide the GETC backiinto the station shelf.
LSH 2-2 100 1.0 0.25 100 J62-1.
LSH 2-3 200 1.0:0.25 200 ON-SITE TEST STATION TEST AND ADJUSTMENT
LSH2-4 1000 -32dBof 1.0 UNDEFINED : : . . 2. Check for a 5.5296 MHz clock signal on J62-2&3. , . :
LSH31 10 3505 10 This test is used to test the GETC at the system site location g The station test is used to test the station and to_perform
LSH 3-2 100 3505 100 using limited tools and equipment. This procedure is a quick 3. Verify a 4800 Hz clock sianal is present on TP104 repeat au_dlo, hlgh_speed data_, and low speed data adjustments.
LSH 3.3 200 3505 200 in-circuit functional test of the GETC in the station. DIP switch ' ity z 'gnatis p ' This section describes the adjustments of the GETC as part of
o i i tation.
test modes are normally used to set up the station data, audio, and Low-speed Data Encode/Decode Test a statio

power levels. However, these can also be used to check basic
operation of the GETC as well. Table 4 shows the available DIP 1
switch tests. '

. Equipment Required
Set up S3 for Test (B) as shown in Table 4, and reset tnt,9 . d

GETC. Make sure the receiver is squelched.

11. Enter CTRL-Z or [ESC] to end the test.

12. Move jumper P15 back to J15-1&2. The equipment necessary for the station test includes:

Equipment Required 2. Check for a 25 Hz digital square wave on U38-2 an

U385 (1 Cushman CE-51A communications monitor or equivalent.

DIP Switch Test . . .
The equipment necessary for the on-site test includes:

1. Execute the <DSW> command and verify the settings of DIP ) . . 3.
switches, S1, S2, and S3. The terminal display is as showh: Tektronix 468 (or equivalent) digital storage scope.

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

Check for a 2 volt peak-to-peak 25 Hz filtered square wav2e' Tektronix 468 (or equivalent) digital storage scope.

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

expected outpt. HP-3312A (or equivalent) Function Generator.

Inject an on channel RF signal into the receiver modulateAa Fluke-1920A (or equivalent) Frequency Counter.

s3 Preliminary Setup with a 150 Hz tone at 0.2 kHz deviation. .

An open (or OFF) on the DIP switch is displayed as a 11 iwgl':g _T_;[)elestzanon poweris on and all jumpers are set accord- g

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

S1 S2

Data Technology Model 30 (or equivalent) digital Mul-

Check for a 150 Hz digital square wave on J18-1&2 timeter.

(Subaudible RX data). 6. Triplett Model 630-PL Type 5 (or equivalent) VOM.

2. Slide the GETC shelf out to gain access to the DIP switches

located near the front panel. 7. HP-334A (or equivalent) Distortion Analyzer
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The GETC can be DIP switch programmed to enter simpl6.  Adjust R83 (TONE DATA ADJ) on the Exciter module for
test mode operation. In this mode, single test function com- 0.5+ 0.05 kHz deviation.
mands can be executed without need of a video terminal. POWER
Entering any of the test functions will load the synthesizeHigh Speed 4800 Baud Data Adjustment METER
with the channel setting from DIP switches S1, S2 and then SPECTRUM
execute a function selected with DIP switches S3-1 through. Set up DIP switches for test "C" and reset the GETC. ANALYZER
S3-6. Each test function is invoked by setting DIP switches
S3-1 through S3-6 to the desired test function and thep. Adjust R31 on the GETC shelf assembly to obtaint1.5 ESEL%EON
resetting the GETC. Table 4 lists the available tests. 0.1 kHz deviation. Verify the generated 2400 Hz tone
nearly approximates a sine wave. 7\
Setup
3. Set up DIP switches for test "D" and reset the GETC. (LOW
Connect the test equipment to the station unit as shown in 'é%ii)
Figure 4. Select the desired test frequency using DIP switchds Verify the 4800 baud EYE pattern is generated and that the
S1 and S2 located on the GETC shelf (see Appendix A). The output is between 1.4 kHz ang- 1.7 kHz deviation. See MASTER OSCILLATOR
remaining DIP switch settings must be selected for each test. A Figure 6 for typical EYE pattern.
logic "1’ corresponds to an 'OPEN' switch while a logic ‘0’ is
selected by the 'CLOSED' position. Repeat Audio Adjustment
Table 4 - DIP Switch Test Configuration 1. Set up DIP switches for test "A" and reset the GETC. Bsu\:!_ oUT ;Egézﬁssxgé
TEST S3-1 S3-6 FUNCTIONS PERFORMED 2. Inject an on channel carrier (-50 dBm) with a 1 kHz tone (COAX)
(A) 000001 K%}/ transmitter and enable repeat @ + 1.5 kHz deviation.
audio path.
®) 100001 Key transmitter, enable repeat audio 3. Check t_he audio level at the Vol_um_e Squelch HI signal on
path and send continuous 25 Hz data. the audio board output located inside the receiver/exciter
door. Adjust R608 on the audio board if necessary to
(©) 010001 Key transmitter, enable high speeg obtain 1 volt RMSt 50 mV at the output. \ AUDIO
data path and send continuous ANALYZER
2400 Hz tone. 4. Adjust R60 (REPEAT AUDIO) on the control shelf assem- A
. . bly fully clockwise in order to overdrive the modulator and
© 10001 daia égﬂsgnﬁg%réﬁg %B'neu?\'ug&?%%%om cause the exciter limiter to become active. GETC LiLALILALELE LY Sszn‘:\gfg WITH
rioh speed daia 5. Adjust R71 (VOICE LVL ADJ) he Exci bl égng%ATOR ©O00000 !
. just on the Exciter assembly
(E) 001001 Conventional mode, key transmitter to produce between 1.9 and 2.0 kHz deviation measured %l ggg:fgg \,ASLHL?;ES
and enable repeat audio when carrjer by the service monitor. {l954) MIC CONTROL
is present. by Tm SHELF ADJUST POT
101001 UNDEFINED 6. Rea_ldjust R60 (REPE_AT_ AUDIO) on the control shelf to
011111 UNDEFINED achievet 1.5 kHz deviation. :E%%rvhllziﬁn?’ZT
. 7. Raise the input deviation t0 2.5 kHz. Verify the output N-CONNECTOR PA
Low Frequency Adjustment deviation does not exceeel2.0 kHz. TRANSMITTER E.II:::)LOSS COoAX)
1. Remove all signals from the receiver input and make sugs, ; ouTPUT \
' ; epeater Operation RECEIVER/ RF SIGNAL
the squelch is fully muted. \ EXGITER DOOR GENERATOR
) 1. Setup DIP switches for test "E" and reset the GETC. | b NLN N o ]
2. Set up DIP switches for test "B" and reset the GETC.
3. Set R83 (TONE DATA ADJ.) on the exciter module fully > i'r?:)i‘ita? : ggﬁﬁgli32éhsfg'ffodﬁé'iﬁ'Elgtgptgﬁirﬁgﬁi'vvﬁr
clockwise for maximum subaudible data deviation. ' 24V POWER SUPPLY
) ) ., 3. Raise the RF input level to -50 dBm and verify the repeated
4. AdjustR78 (DATASYM ADJ) on the exciter module until 44 is 1000 Hz at 1:60.1 kHz deviation at the transmitter
the best square wave (25 Hz) is obtained on the service output.
monitor. This should correspond to a minimum deviation

reading. See Figure 5 for typical waveform. 4. Remove the signal input and verify that the station unkeys. Figure 4 - Station Test Setup
Insert the signal input and verify that the station keys.
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Figure 5 - 25 Hz Squarewave (Typical)

X XXX

Figure 6 - Typical EYE Pattern

TRUNKING TEST

3.
The trunking test is used to test the GETC as part of a

functional system. 4.

Equipment Required

1.

. Sinil_e-channel trunked system (control channel andg
working channel). :

*  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 ar}d
working channels. '

Configure the control and working channels for transmis®-
sion 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.




APPENDIX A

GETC FREQUENCY SELECTION
SWITCH SETTINGS
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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 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 936.5125 1001111 0000 937.0125 1000010 1000 937.5125 1001001 1000
935.0250 0100000 0000 935.5250 0101010 0000 936.0250 0100101 0000 936.5250 0101111 0000 937.0250 0100010 1000 937.5250 0101001 1000
935.0375 1100000 0000 935.5375 1101010 0000 936.0375 1100101 0000 936.5375 1101111 0000 937.0375 1100010 1000 937.5375 1101001 1000
935.0500 0010000 0000 935.5500 0011010 0000 936.0500 0010101 0000 936.5500 0011111 0000 937.0500 0010010 1000 937.5500 0011001 1000
935.0625 1010000 0000 935.5625 1011010 0000 936.0625 1010101 0000 936.5625 1011111 0000 937.0625 1010010 1000 937.5625 1011001 1000
935.0750 0110000 0000 935.5750 0111010 0000 936.0750 0110101 0000 936.5750 0111111 0000 937.0750 0110010 1000 937.5750 0111001 1000
935.0875 1110000 0000 935.5875 1111010 0000 936.0875 1110101 0000 936.5875 1111111 0000 937.0875 1110010 1000 937.5875 1111001 1000
935.1000 0001000 0000 935.6000 0000110 0000 936.1000 0001101 0000 936.6000 0000000 1000 937.1000 0001010 1000 937.6000 0000101 1000
935.1125 1001000 0000 935.6125 1000110 0000 936.1125 1001101 0000 936.6125 1000000 1000 937.1125 1001010 1000 937.6125 1000101 1000
935.1250 0101000 0000 935.6250 0100110 0000 936.1250 0101101 0000 936.6250 0100000 1000 937.1250 0101010 1000 937.6250 0100101 1000
935.1375 1101000 0000 935.6375 1100110 0000 936.1375 1101101 0000 936.6375 1100000 1000 937.1375 1101010 1000 937.6375 1100101 1000
935.1500 0011000 0000 935.6500 0010110 0000 936.1500 0011101 0000 936.6500 0010000 1000 937.1500 0011010 1000 937.6500 0010101 1000
935.1625 1011000 0000 935.6625 1010110 0000 936.1625 1011101 0000 936.6625 1010000 1000 937.1625 1011010 1000 937.6625 1010101 1000
935.1750 0111000 0000 935.6750 0110110 0000 936.1750 0111101 0000 936.6750 0110000 1000 937.1750 0111010 1000 937.6750 0110101 1000
935.1875 1111000 0000 935.6875 1110110 0000 936.1875 1111101 0000 936.6875 1110000 1000 937.1875 1111010 1000 937.6875 1110101 1000
935.2000 0000100 0000 935.7000 0001110 0000 936.2000 0000011 0000 936.7000 0001000 1000 937.2000 0000110 1000 937.7000 0001101 1000
935.2125 1000100 0000 935.7125 1001110 0000 936.2125 1000011 0000 936.7125 1001000 1000 937.2125 1000110 1000 937.7125 1001101 1000
935.2250 0100100 0000 935.7250 0101110 0000 936.2250 0100011 0000 936.7250 0101000 1000 937.2250 0100110 1000 937.7250 0101101 1000
935.2375 1100100 0000 935.7375 1101110 0000 936.2375 1100011 0000 936.7375 1101000 1000 937.2375 1100110 1000 937.7375 1101101 1000
935.2500 0010100 0000 935.7500 0011110 0000 936.2500 0010011 0000 936.7500 0011000 1000 937.2500 0010110 1000 937.7500 0011101 1000
935.2625 1010100 0000 935.7625 1011110 0000 936.2625 1010011 0000 936.7625 1011000 1000 937.2625 1010110 1000 937.7625 1011101 1000
935.2750 0110100 0000 935.7750 0111110 0000 936.2750 0110011 0000 936.7750 0111000 1000 937.2750 0110110 1000 937.7750 0111101 1000
935.2875 1110100 0000 935.7875 1111110 0000 936.2875 1110011 0000 936.7875 1111000 1000 937.2875 1110110 1000 937.7875 1111101 1000
935.3000 0001100 0000 935.8000 0000001 0000 936.3000 0001011 0000 936.8000 0000100 1000 937.3000 0001110 1000 937.8000 0000011 1000
935.3125 1001100 0000 935.8125 1000001 0000 936.3125 1001011 0000 936.8125 1000100 1000 937.3125 1001110 1000 937.8125 1000011 1000
935.3250 0101100 0000 935.8250 0100001 0000 936.3250 0101011 0000 936.8250 0100100 1000 937.3250 0101110 1000 937.8250 0100011 1000
935.3375 1101100 0000 935.8375 1100001 0000 936.3375 1101011 0000 936.8375 1100100 1000 937.3375 1101110 1000 937.8375 1100011 1000
935.3500 0011100 0000 935.8500 0010001 0000 936.3500 0011011 0000 936.8500 0010100 1000 937.3500 0011110 1000 937.8500 0010011 1000
935.3625 1011100 0000 935.8625 1010001 0000 936.3625 1011011 0000 936.8625 1010100 1000 937.3625 1011110 1000 937.8625 1010011 1000
935.3750 0111100 0000 935.8750 0110001 0000 936.3750 0111011 0000 936.8750 0110100 1000 937.3750 0111110 1000 937.8750 0110011 1000
935.3875 1111100 0000 935.8875 1110001 0000 936.3875 1111011 0000 936.8875 1110100 1000 937.3875 1111110 1000 937.8875 1110011 1000
935.4000 0000010 0000 935.9000 0001001 0000 936.4000 0000111 0000 936.9000 0001100 1000 937.4000 0000001 1000 937.9000 0001011 1000
935.4125 1000010 0000 935.9125 1001001 0000 936.4125 1000111 0000 936.9125 1001100 1000 937.4125 1000001 1000 937.9125 1001011 1000
935.4250 0100010 0000 935.9250 0101001 0000 936.4250 0100111 0000 936.9250 0101100 1000 937.4250 0100001 1000 937.9250 0101011 1000
935.4375 1100010 0000 935.9375 1101001 0000 936.4375 1100111 0000 936.9375 1101100 1000 937.4375 1100001 1000 937.9375 1101011 1000
935.4500 0010010 0000 935.9500 0011001 0000 936.4500 0010111 0000 936.9500 0011100 1000 937.4500 0010001 1000 937.9500 0011011 1000
935.4625 1010010 0000 935.9625 1011001 0000 936.4625 1010111 0000 936.9625 1011100 1000 937.4625 1010001 1000 937.9625 1011011 1000
935.4750 0110010 0000 935.9750 0111001 0000 936.4750 0110111 0000 936.9750 0111100 1000 937.4750 0110001 1000 937.9750 0111011 1000
935.4875 1110010 0000 935.9875 1111001 0000 936.4875 1110111 0000 936.9875 1111100 1000 937.4875 1110001 1000 937.9875 1111011 1000
935.5000 0001010 _0000 936.0000 0000101 0000 936.5000 0001111 0000 937.0000 0000010 _1000 937.5000 0001001 1000 938.0000 0000111 1000
0 = CLOSED or ON 1 = OPEN or OFF 0 = CLOSED or ON 1 = OPEN or OFF

A-1
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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 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 938.5125 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

A-2
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PARTS LIST

LBI-38210

GETC BHELF ASEEMELY
13030106863
{CE-NET 900 AFFLICATIONS}

ISs0E 1

SYMBOL | GE PART ND. DESCRIPTION
GETC LOGIC BOARD
1apB021044L
————————— - CAFBLITOME - - - - - - -
ol 18A701624F11E Catamic’ 27 pE 5%, 500 WD, tomp coed
and HED +30 PEM/UC.
o2
k3 14A702260F111 Folyester: 047 uF +10%, R0 VDCH.
o5 LHATO1534F3 Tantalum: .47 uF 120%, 35 VOOW.
CE TEEAACFTATI Pulyesbec: _QOD47 uF t3%, 30 VOOW.
cy TE44ACFFI0D Fulyeslec: .CLD uF t%, 90 VDOH.
[ TEH4ACETI0D Pulyesiec:! _0OLD uF t5%, 30 VDCOH.
1] TEHE4ACPEI0N Palyaster: .G1D uF +5%, 50 ¥HoH.
=) 1%LTR1S34R1S Tantalum: 4T uf 20k, 10 VDOW.
€1l L5ATO15T4P8 Tantalum: 22 uf +20%, 16 VDOM,
thru
<1t
clé THL4ACFI10K Folyester: 010 uF +10%, 50 VDCH,
thru
=]
229 THATO1S54RT Tantalum: 10 uf +20%, 16 whom,
230 TELAATPII0T Boiymoter L0R0 P £5%, 50 UDE,
Ehru
234
q35 1URPO1534P7 Tantalum: 10 uP £70%, 15 VBCW,
£i8 19470153490 Tantalum: 47 uF 420%, 6.3 VDCH.
o1t TEHRCPIL0T Polyester: .0DL0 wF kSh, 50 VOCH.
Ehru
cdl
cd3 TEA4RCPZ4TT Folymster: .0D47 uF §5%, 50 VDOW.
khru
cu
k7 1970153487 Tantalum: 10 uf $20%, 16 VDOR.
L] TEA4ATPILOK Toiymatar: _0OLO uf #1049, 50 ¢NOW.
4% 19K701534P7 Tantalum: 10 of +20%, 16 VIHW.
251 1BR701534R7 Tantalum: 10 uf +20%, 16 VDM,
52 TEAAACZPILOK Polyester: LCG10 uF +10%, 50 VDCH.
[LE] 14AT0153407 Tantzlum: 16 oF 470%, 16 VICW
cha S48942ETP16 Tantalum: 100 uF 420%, 30 VIOW: sim Lo
Hpragua Trpe 1040,
255 13RTU1534EY Tamtalum:= 0,23 up +20%, 30 VOUH.
13 IBATO1RI4P4 Tantalum: 1 uy #20%, 35 WLCH.
057 19ATO1634P8 Tantalum: 22 uF 320%, L6 VDCH.
51 IDATOLLI4EE Tantalum: 4.7 ufF i20%, 35 -VDOW.
[hE] IDATOL1034EE Tantalim: 22 wF 220%, 1B VDOW,
oED IBATO1D34FE Tantalum: 4.7 ufF 120%, 35 VOOH.
0Bl 15AT0LEI4PH Tantalum: Z2 uF 110%, 16 YDW.
and
(433
(%) 19AT015634E6 Tantalum: 4.7 uf £20%, 35 WDOW.
CB4 19R701034F8 Tantalum: 22 uF 120%, 1B VDOW.
L1 54962ETELE Tantalum: LOG uF £20%, 20 vDOW: aim to
FpLague Type 1500,
CEA AHATO33LARA Electrolytle: 47 uF «l0+50%, 16 YDCW! sim ta
thtu Panascnic LE Beriee.
CES
cTn TE{4RCPI1GE Pulpester: G0 wF £10%. 50 UDCH.
thtu
o83
LY ] TEAARCR2ATT Polpestsr: 0047 uF #5%, 30 UDCH.
513 TE44ARCEA1AT Polyestez! .0L0D uF +5%, 50 YPOH.
i1 TE41ACPELOT PFolyusles: 0010 uF £5%, 59 VEGW.

FCOMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

SYMBOL | GE PART NO. DESCRIPTION

ot TGA+ACTALLD Polyester: .0L0 uF +5%, 50 vDOW.

11 15AT01594E15 Tantaium: 47 uF +70%, 16 YROW.

ELI 152TN1534P7 Tantalum: 10 uR £70%, 16 UDCW.

o s | redeaemaion Priymstar: .00 oF +10%, 50 VOOW.

theu

[l
----------- ULODES - - - - = = - - - -

o2 1RTOB02ERL silizon: 75 mA, 75 PiV; mim bo 1u4149,

thru

oE

D3 LSRI0002ErE Siligon, zener: 400 oW max; aim to BIX55-C2¥7.

30 15TP0ROACE2 silicon: a=im to LNataBA.

thru

013

D14 LUBTLOL2YPL silicon: ¥% mA, ¥b PIV; eim to 1W4138.

thru

n?

rs 13a700073P1 Biltonn! F5 mA, 75 PIW! #4m ta IN4T48.

theu

ital

ey TATAROFI 041 Giltcon: General Purpose Rectitier: sim to

and FLTT LY

JiEE)

o24 1347000231 gilicon' 75 md, T5 PI¥; 3dim to LH4148,

theu

D25

D2 T324RDPLO4L Bilicon! Ueneral Purposc Rectifier; aim to

thru 1X4004.

Das

D3E 13a700622P1 gilicon: 75 mk, 75 PIV; sim to 1N4l4a.

a7 * 15AT00RISET Zilicon. peomer: 400 w max: sim ko BEXSS-QSYE.

D2e = 13AT00072P1 Sllizom: 75 mh, 75 PTV) nim tn JN4748,
———————————— LERS - - - - - - - - - -

H1 162B3IOLIRNOOZ Light Bmitting Piede.. Red; sim to @B 220-%.

Ehru

K7
s - - e - - - - JACES - - - - - - - - - - -

I3 ¥ 15ATRELALEL Connectar; b4 contacts; =zim to Burndr Cat.
RPIGEBIZRIR0IZY

16 10ATO4352R] 46 Gonametar, printed wire, tws park: 16 conBacks;

and aim to Dupont Berg 22-1z2-%l64,

17

hE] 158TO4RSZE13R Connector, printed wirm, tws part: 6 contacts;

and Eim b5 Tupsnt Barg 2 122068,

a%

1o 132116655P172 Frinted wire, two park: 4 contacts, sim tc Molex
03-75-1041,

a1l 19a703249p12 Bost! Geld Elated, 13 mm lomgth,

thew

J1&

J1% 13A704852F135 formector. prinked wire, bwa patt: 6 comtacks:
mim to Dupant Berg 2z-13-2084,

0 190703248012 Pustt Culd Plaled, 13 nm length.

thew

222

J24 19A703243PL2 Posl! cold Fl;\t:ed. 13 mm lengbh.

thru

328

az7 19aTod452PL38 Connector. printed wire, two part: 6 contacte;
sim to Dupent Brrg-22-12-20064.

28 158703243012 Post: tiald Plated, 13 mm lengkh,

wad

J24

40 15A703242P12 Fost: Rold Blated, 13 mm lengkh.

J44 15a703243P12 Poot: Geid Plated, 13 mm length.

J45 * 15AT03 24317 tald Blated. 13 mm length.

thru

q4R

J49 159AT04TTORSS Anmneotar, prinked wiring: 10 contacta; aim te
Molex 2:-18-2103 !

Jso 19RTOA24ERL2 post: Gold Flated, 13 mm length

thru

355

JéD * 15AT0A24E6R1Z Pogt: Gold Flated, 13 mm leagth.

thru

s

SYMBOL | GE PART NO. DESCRIPTION
---------- TRANZIETCORE - - - - = = - - =
27 19ATC0D23P2 Silicon, NEA aim to 2H3%04.
thru
e
i L9AVO25D50Y Eilicon, mem.
[ 19870002 302 Bilicen, NEM: sim to ZHISDY,
thru
pig
211 13370002202 Silicen, BHE: aim to 2HM0E,
Pz 19ALLE3TEFL gilicen, FRE,
913 19A700054rL Silicon, NER: aim to BO-201,
04 19A7OCOR3IF? Slllcqn, NPR: 3im o 2H3504.
and
P15
6 19A702503F2 Eilicon, MEN.
217 19A7Q0027P2 Silican, PNP! giin te IN3Q0E.
nis 19370002387 Silican, HPN: =im tn JNI904.
- - - - - - RESISTORS - - - - - - - - - -

Rl 1%BRAOTELPTIOR Wariable: 5K ohme 320%, 1/2 wW.-
i 19B2007R4P10S variahle: 1E chme $30%, .5 W,
®E A212CRE3L0C Leposited carbon: 10K ohms £5%. 1/4 w.
and
B
wE 1870163072 Hetwork: % resistors rated 10K ohms 2%,
::u 50 VDCH: mim to Bowine 43i0R=101-103
Rl H212CREE10G Depoaited carbon: 1M ohma +5%, 1/4 %,
R12 154701537P1 Compoaition: LOM chma +5%, 174
RL3 13AT81250P446 Metal Eilm: 294K obhm +1%, 1/4 w.
BLd H2LICAPIQIE Depoaited arbom: 226 ohme £5%, 1/% w,
ALS 19AT0153TRL Compoaition: 10M chms +5%, 1/4 w-
Al H212CRPII0E Drposited cathon! LOK Ohmy +5%, 174
A7 LYATOFIS0RIT Repal Films 5.6K ohms £1%. 1/4 W,
®18 H2L2CREI4TE Oeposited carbon? 470 ohms +5%. 1/d w
19 19ATO1250PI01 Wmtal fiim:  LOK ohms :l%. 1/4 o
R20 H2L2CRP3 10 beposited carbom: 10K ohme +5%. 1/4 w
and :
R21
RIF 134701537F1 Compeaition: 10M chms :5%, 1/4 w.
225 HZLZCRRI4TE Depasited carbon: 47K ohms x5%, 174 w.
and
H2é
R27 1oATOL250P2EY Metal filmi 511K ohms £1%, 1ié w.
R28 137017508201 Watal Eilm: 1K ohma $1%, 174 w.
RI9 13A701750P327 Katal film: L6.5% chms £1%. 1/4 w.
EEE] 13A701750P210 Metal Eilm: 1240 chms $1%, 1/4 w
RI1 19B235025P8 Variakln: JOK alms, $10%, [/2 w
R32 H21Z0RFEL0C Depoaited carbon: 1M ohma £5%, 179 w.
a1z H2120RP23%C Deposited cathon: 3.3 ohms 158, L/4 w,
R36 13K701750B174 Matal Eilm: 504 ohme xl%; [/4 w
R38 H212CRPL2ZC Depoaited varhon: 2200 ohme +5%, 174 w.
Rag 158701630P2 Wetwork: 9 Temiptors rated 10R ahms 33%,
and 50 VOrM: Afm o Beaess A310R-101-103.
R40
R41 H212CRFZLOC Deposited carbon: 1K ohms £5%, 1/4 w.
w2 H2l2cRP223C oeposited carhon:  1.2% ohme 5%, 1/4 w.
w3 n2120RP210T Deposited carbon: IR ohms 5%, L4 w.
w4 H2L20RPILOT Deposited caThom: AR ohme £5%, 1/4 w,
iy
A54 H2120RFISAE Deposited cathon: 560 ohms £5%, 1/4
w5
w60 ¥ | mzlicRP3lc peposited earbom: 126 chme £5%, 1/4 w,
61 HZL2GREILOC Deposited carbon: 10K ohms +5%, 1/4 w.
R62 * | EZ120RE14TC Derpsited carken: 470 ohme +5%, 174 @,
RED #2120RPAL0C Depbslted cachon: 1K ohms +5%, 1/4 w.

SYMBOL GE PART NO. DESCRIPTION
HE4 * H21ZCRPEIOS Deposited carkhon: 16 chme +5%, 1/4 w.
RET HELZCHPE4TT fepesiled carlun: 4. TE ubmes +5%, E/4 w.
REE H212CRFI1EC Uepoaiicd carbuni 18K ohms #5%, LF4 w.
REY 15R701250P38E Hetal Eilw: ED_EBK ohms #1%. 174 w.
RO 18nIQ1Z50P358 Meial Cilw: 7.7 vhme #5%, L/4 w. N
RTL LERATOLZ50L3RE Metal €ilim: 715K whms «1%, 174 .
Rl 1587012300394 netal Eilmi 73.7K ohme «1%, 1/4 w.
Et3 LRTO1Z50FIRE Matal Eitm! 7TL.5K ohms #1%. 1/4 w.
R4 LEATOLZSOFEYL matal Eilm: EG.EK =hmz 1%, LS4 w.
Rib LERTO1E5UPIEE Hatal Eiim: 17.8K =hms 1%, LS+ w.
R1E LEATQLZS0LPIEE metal Eilm: TL.5K obma 21%, L4 w.
R1T 1HATOL250P3E2 Matal Eilm: 63.2K ohma #1%, 1/4 w.
R1E LuRyU1250P3a3 Hatal film: 71.5k chma #1%, 1/d w.
LEL] 1847012500350 Metal £4lm:  22.4K ohma 1k, 174 w.
a0 H21ZCRFI100 peporited cathom: 10K ohma 5%, 164 w.
thru
LTEY
Rad HP1PORFIEIT Deposited cavhan: B2K ahme 454, 174 u_
R&5 H21ZCRPILRS Deposited cathon: 18R ahma 3%, 1/4 w.
R&E 13a701250P328 Hetal film: éD-EK ahms #1%, 1/4 w.
E&T JSRTOLZSOFISE metal film: 2.7 ohma £5%, 1/4 w.
HEE 1RRTOLZSORIBE Metal fifm: 71.5K ohms 1%, 14 w.
wES 1SAT0L2G0OF2EL Metal Film: 73.2K ohme £1%, 1/4 w.
R30 18AT701256F2E3 Metal-f#ilm: 71.5K ohma &l%, L/4 w.
E91 18A701250F291 Metai Films BE,6F ohms 1%, L/4 .
RA2 15ATGL250R320 Hetal Film: 17.BK ohme 1%, 1/4 w.
R93 19aTC1250E2EY Hetal kilm: 71.5K ohma 41%, 1/4 w.
R4 19A701250P3032 Waka) Film: &3.EF ohme 41%, I/4 w.
R45 15RTGLISOE3ET Metal film:  71.5% ghma +1%, /4 w.
RaE 19A701230F350 Hetal Bilm:  J7.4K ohme #1%, I/4 w.
R97 H212CRP3ILO0C DepoAibet carbon: ohma 5%, 14 w.
wob
R99 HI12CREI4TY Drpasited carbent 47onme s5h, 174 w
RLOD H2Z12CRP4LOC Depodited ¢athon: 100Kohms +5%, T/4 w.
RLOL H212CREIGAC Depopited carben: 68K ohme A5%, T/d w
rlOY r21IcRE3LOD Deponited carbon: 10K chme +5%, T/4 w.
thiw
R10&
R1OE 1SRTOLZSOPRIA Hetal £ilm: 1740 ohm £1%, 1/4 w.
RLO7 19RTO.ZSGRILT Metal Eilm: 13K ohma ti%, 1/4 w.
®R.08 19R701750F40L Hetsl [ilm: 100K ohma £1%. 1/4 w.
RIb% 198701 250F3AT Betal film: ZE_ IR ohma 1%, 174 w_
E1l0 19BBgOTA4PION Fariabla: 5K ohms $20%, 1/2 w.
RELL1l 18RZO1Z25OF274 Matal Eilm: 1740 ohm £1%, L1{4 W,
®1L2 15R701ZEOEM P Matal Eilm: 13F chms £1%. L/& w.
R&L11] 18R701.250PADT Mutal Eidlm: 100K ohta t1%. 1fd w_
Rll4 10RTCLZEOFI4T Mmtal Eilm: PE.1K whma #1%, 1/4 #.
RL1E 15HAONTALELDE Yariable: 5K ochms 1204, 1/2 .
RL1E 18ATRLASQEE0L Matal Film: 1F obmx 41%, 1/4 w.
®117 H2W2CRPALOS Dapositmd carbon: 10K ohme $5%, 1/4 w.
and
®l1d
R11% E2I120RE2Z10E Tepnpited carhon: 1K ohms 15%, 174 w.
Rlzh B21ZCRPLIIC Dapnsibmd cacbon: 330 chms PEE, L/4 w.
R1Z} 19RT016I0FE Natunrk: 9 rmsistors cated LOF ohms 42%

50 ¥DOW; =im to Hourns 43LDR-LOL-103.

R171 H?1I0REF1 0 Deposited cacbon: LR ohme $3%, L4 w.
thru
RIS
R1I6 192700113P63 Compasition: 1K ohme +5%, 1f7 @,
A1PT 3RITPE1L Coampenitien: 510 ohme $5%, Lfz W,
H1ZE ISRIDO1Y3APLE Compasttiont 15 ahmn 25h, 1/2 w.
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PARTS LIST

LBI-38210

SYMBOL GE PART NO. DESCRIPTION

R129 1FATOLL50P434 Melal lilm: FPIE nhms #1%, 1 w.

R120 A%RTOCOS0PL3 Wirgwound: 1 ohm 110%, & w.

R131 1FRTOLES0PERL Hetal Eilm: 10K ohma +1%, 1/4 w.

R132 1oBT01250PREE Hotal £ilm: 4. ¥5K obme FL%, 164 w

R15% H21ECRPI10C Lepeaited carbon: 10K chma 5%, 174 w.

B134 H212CRFI39C Deposited carkon: 3.7K ohma +uh, 174 w.

R135 B21ECRPIIDC Pepoaitad carbon: 0K ohme +5%, 1/4 w.

R136 5493035F2 wWiteweund: 1 ohm #5%, u w.

R13Y H212CRPI10C bepesitad carbon: LPE chma 15%, 174 w.

Rl H212CRF3I150 Drepasibed carken: 15K chme 5%, L/4 W.

Rl3% HIL2CRPILONE Peposited sarben: 10K ohms +5%, 1/4 w.

and

R14f

Rld4l LIESQ)TBAPLOS variakle: 10K ohme 220%, 1/% w.

El42 H2l2¢RP3220 Depoeited carban: 22K obms 154, 1/4 w,

JAR S ) 19aTulisatel Compoaition: 10M ahms +5%. 174 w,

R144¢ H212ZCRF3470C Depanited carheh: 47K phms +5%, 1/4 w.

R145 H212CRF2L0C Depasited carben: 10K ohms £5%, 1/4 w.

RiME HZ12CRPIZ2C Trpassbod catkon: 2,26 chma £5%, 174 w.

RLAT A2120RPIGRE Deposited carben: BBR ol 15%, 1/4 wo

R34z * | wrrzemealon Deposited carbon: 10% ahms 15%, 1/4 w,

R14% 18RI 4E] Jumper .,

RLSD % | AZL2ORPI)SG broesited carbon: 12K ohus $5%, 144 w.

Lhra

R15Z %

Rls3 % | A2izCRPR3A0 Deposited carbom: 2.0R vhnm 15%, 274 w.
Tomororom o= s = - - - BWITCHEE - - - - - - -

51 19REOOQ1DED Dual-Inllne~Package: 2 Cicowibts; sim to

thru arE POG-8,

a3

S4 19RT1Z24PY1 Pushbutten: zdm fo IEE/Schedown 210091,

- - - - - - - - - TRAMSPDRMERS - - - - - -

Tl 1927 03E56PL Audte Progquencyt sim bo Nove Hagoebics

and S5T7-06~000L.

T2
————— - - - INTEGRRTER CTIRCVITE - - - - - - -

1 LIATQIEETRL Cigital: Mierpcomputer; aim to FEOC3R.

0z 1aAT055956GE Cigital: 64K EFRUM; 2im to 270512, [Progyammed).

93 19n705558FL Dlgitgl: BK x 9 KAM; aim tp MCMEQEAP- 12

U4 18R704T727P2 Digital: CHOS Modem,

us 18RTOIATLFE Digital: Ootal Daka Lateh: &im o 74HA373.

-] L42703471F8 Digital: ©etel Tri-State Transcelver! sim ta
148CE4G.

m 15h703471PL Digital: Ockal Tri-fiate Buffer; aim to 74HCE44.

b

ulo Laatoguaiesss Digital: Dual 2 lire to 1 liae
Decedac/Damelt(tleser! sim to T4LS1SSR.

ull LIATODITERL Migital: CMDS Hex Ttvarting Fuféer/Converter;

thru sim ta 40450F.

[h )

u1d L9A116T04FL Migital: OQuad Line Driwer! sim to 14B6.

uLs LIAT0QUZIPE Tigital: OMOE Trigle ? ¢hannel Multipleser

ulg 19AT08823¢1 Linear: Qued Op Amp! nim to KC3I03F.

w1t Lan]34TE4PZ Lipeer: Dual ¥eliMge Comparator; sim to LHA9IW

Uid 13ATO0086L9 Linear: ODusl Of Amp! sim to 4556,

uls LIATQ4T2TER pigital:  CMDS Madem

3] 13704380811 rigitel: oOetal Data Tiip-Flnp: sim to 7480273,

ot

w2 19ATR 348301 Digital: CMOS Quad 2-Input MOH Gate: sim Lo
EUTLEN

U] 18A1161400%E Tigital: Hem fpen Collecicr Tnwerler: sin ko

thru TADE .

75

37 14411670402 Bigita): Qmad Tine Receiver; sim La 14EB9.

SYMBOL | GE PART NO. DESCRIPTION
uzk 13821670401 Ttgital: Quad Line Uriver; sim tu 1638
1] TBRINOSTARY Digital. CHOS Hex Tuverting BufBer/Convereer!
nimotn 400908,
uie 15bY04B32P] Linear: Qund Up Anp; 3im Lo MC3303F.
usl JUENETRYF 3 linmar: Dupl Voltage Compavelor: szim.bo LMISAN.
ua LRI DABEATL Linear: Quad Gp Anp; aim Lo MCI303P.
U
LT 10AT000 24T 26 Digltal: (MG& Triple 2 Chammel Hulliplexer
uET LUBIO4BEIP Tinmar:  Quad Up AT sim tu MO3I0SE.
[PE1] 1URJO4FHOFLL Digital: waotal Pata Flip-Flap! sim to TdWEI73,
Uiy LOALB4YLERD LiweAT: 12 yolt Regulator: sim o wARTA17U.
u4o 15813471772 Litiear: 12 Wolt Hegulator: =im Le METE17QM.
LY 1BRYIGDITRIZS Digital: pueal Data Filp-Flop; sim ko T4L374R,
R TN SOCKETS - - - - - — - - - -
ol 14RFO0L5EFS Iplegrated cirruifs 40 contacis! sim to Augat
40-RBEIUD.
Wy 15RT00L56F3 Inlegealed circuit: 28 centacta; eim to ANE
thiu S40AE2C0A.
KUt
FIE] 19A7001GEES Inlegrated cirouit: 28 cootspte; sim Lo BMP
G403B2FA.
an3s 1ua?00liepls Inteqeated cirenit: § positicena; asim Lo Bucndy
DILR RE-108.
- - - - UR¥STALS - - - - - - - - -
T1 19A702511G15 Quartz: 11.05%200 MAz
- - - - LOGIY BOARD MISCELLAWEQUE - - - - -
039 and 140 Mounting Hxrdware:
5 HAUZPI5BE Hasher: Plat.
3 NBDPIDOGEE Hackine screw! pan haad, steel.
E H4DAYLLIBE Luckwasher; dnkmrnal: He, 4.
El 714122502 H=x nut: WNo. 4-47
13 L¥ATOZALTIFY Heat Sink.
£ 13AT0324BE1E Fosk: Gold Flatad, 13 mm Iength.
11 L19A134521F1 Lens, cwd. [Oeed wikh H: - H7).
17 15813452108 Support. (Usmd with M1 - ET}.
14 19m23290167 Bupport/Heat fink, {Uaed with gl and QL3).
LH REGULATOR AS2EMALY
19ca3BR1662
---------- RESLETORS - - - - - - ~ - - -
Rl 5493035FL Hircwonnd: b ohma £5%, 3 wati; sim to
and Hamiltou Hall Trpe HR-5H.
R
————————— TERMINAL BORRDS - - - ~ - - - -
TRT TT75E00ELL Flen: 5 Lapminals.
and
TR
-------- 1NTEGRATED CIRCUTTS - - - - - - -
oL 1IMLI4TITRY Linear: 5 volt Regulaloc; sim to MOCTRED3CT,
Eig
R CABLES - - .-
Hi 1SE234888GE Cable Auzewhly., (includes FL).
- - - - EBGULATOR RESEMELY WIREFLLINEOUS - - - - -
2 19EFIAI0IE) Hrat Sink Assenbly.
3 AR3BO30FT Clip.  {Bevures KL, RZ}
7 A1725P7 Hex mut: Ro. 4 40,
a KAOAP1 1R Lockwasher; inlecnal: Ho. 4.
9 NEIPANNSRE Machine sccew! pan head, skael

SYMBOL

GE PART NO.

DESCRIPTION

LUCEL155 331
10286158761
19ALL5534P2
19A116204F]
149BE30043FP1

- - - - - SHELF ARSEMELY WM1SCFRLLANEOUS
Tray Rasembly.

shelE.

Hrommet

Grrase,

Ground Dable.

PAQDUCTION CHANGES

el g e i e ¥ IP ML MR T DENCITENE= at 16 Simpliy circits arc idartiiod by “Preision Lattar,

ater thm modml murrber o e mik e meision sbnpecs oo De unilinsdes il pedoos.

nedgigns. Acke o the Parte Ust 1or the descriptions of parts afiected by thees redaiens.

which i stargad
EEV. A
REV. B
REv.
REV. D
REV. E
REEY. |

ale 04351
To updule bosrd for ¥8T and simulcast aperatian, made
the foilowing changms near QLG6: Added D37, 5.6 welk
genee dlede,  a2dded k143 and changed R&7 lrom 220 te
470 ahmz. Alna aodded varipus interconmetione to the
Luard needed for PAT and simulcast operalicu.

GEIC LOGLC EKoARR lARS0210401
Ton imprave craet aperation, added ©%9% jn pacabllel
wuith 84 RESET switch ans R19.  Alsu wapduled v voting

Trne Board intercaonnections on schematie,

QETC L.OGTE DORRD_:SDYPLLLSGL
Added puil-up R1E] £n the Resal liue [cow 47 pin 3 to

the 13.R supply. Alsc edded u37-v Lullor Ly Lhe
Volumef Bquelah High inpul ai I7 piu .

GETZ Lo ROARD 1 ORA0FI0450

o vpdate board for aimuleast  operalipu.  eliminate
EFL in Tnuecler Sopply ciceoeif,  and  improhe BET
wavefaym, mace the following chamges:  Added T2 and
274; delabad pin 2 nl T3, J45 wud 088, changed KEd to

1K nhmn? changed C54 and C65 to 100 wp;  added E1SD,
R152 and RiISY; and added D3O

LOGIC EQRER  1%DA021 0460

Ta  stakilite low epeed data eoccde and devode
Eilters, added @100 and €101 (.0l oF capaciters) at

HA0-10 and N33 D respectively,

O I BOARD  19Daddl0daEl

Tu liprove inkound dsks sigeslling ehaoged RO sl ULE
pin & trem 1.5F  ohms  (HZLYCRPZLECY to 12K chns
(B21icRPS10C) .
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WIRING DIAGRAM LBI-38210
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