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NOTE

RADIO FREQUENCY INTERFERENCE

This equipment halseen testedndfound to complywith the limitsfor a Class B digitatievice,pursuant to Part 15 of
the FCC Rules. These limits are designed to provide reasonable prosggtiost harmful interference in a residentjal
installation. This equipment generatasesand can radiate radfcequency energgnd, if not installed and used in
accordance with the instructionmay causéarmful interference to radio communications. Howeteere is no
guarantee that interference will not occur in a particular installation. If this equiploesmtausbarmful interference
to radio or television reception, which can be determined by turning the equipment off and on, the user is encopuraged to
try to correct the interference by one or more of the following measures:

* Reorient or relocate the receivirantenna (i.e., the antenrfar radio or televisiorthat is "receiving” the
interference).

* Increase the separation between the equipment and receiver experiencing the interference.

» Connect the equipment into an outlet on a circuit different from the equipment receiving the interference.

\NARMNGiI

No one should be permitted to handle any portion of the equipment that is supplied with high voltage; or to connect any
external apparatus to the units while the units are supplied with power. KEEP AWAY FROM LIVE CIRCUITS.

High-level RF energy in the transmitter Power Amplifier asserobdhcause RF burns. KEERNVAY FROM THESE
CIRCUITS WHEN THE TRANSMITTER IS ENERGIZED!

NOTICE!

This manual covers Ericsson and General Electric products manufactured and sold by Ericsson Inc.

NOTICE!

Repairs to this equipment should be madé by anauthorized servicéechnician or facility designated lige supplier.
Any repairs, alterations or substitution of recommended parts made by the disisr équipment noapproved by the
manufacturer could void the user's authority to operate the equipment in addition to the manufacturer's warranty.

NOTICE!

The software contained in this device is copyrighted by Ericsson Inc. Unpublished rights are reserved under the fopyright
laws of the United States.

This manual igpublished byEricsson Inc, without any warranty. Improvemergadchanges to this manuakcessitated

by typographical errors, inaccuracies of current information, or improvements to programs and/or eqoipyneetmade

by Ericsson Inc., at any timeandwithout notice. Such changes will be incorporated into new editiotissomanual. No

part of this manuaiay be reproduced tmansmitted in any form or by any means, electronic or mechanical, including
photocopying and recording, for any purpose, without the express written permisSiarssbn Inc

EDACS and MASTR are registered trademarks, and GETC, FailSoft, Aegis, and Guardog are trademarks of Ericsson Inc.

Copyright] July 1993, Ericsson GE Mobile Communications Inc.
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LBI-38894

ITEM
INPUT VOLTAGE
CURRENT DRAIN
Without 9600 baud modem
With 9600 baud modem
OPERATING TEMPERATURE
DIMENSIONS (H x W)

DATA TRANSMISSION

High Speed 9600+1 bps (EDACS Wideband)
480041 bps (EDACS Narrow band)
Low Speed 150+1 bps
COMMUNICATION INTERFACE
Site Controller (Trunked)
Protocol RS-232C
Data Format 1 start bit, 1 stop bit, and 8 data bits
Data Rate 19.2 kilobaud
Back-up Serial Link (Failsoft)
Data Levels 0 to 13.8 Vdc swing (nominal)
Data Format 1 start bit, 1 stop bit, and 8/9 data bits
Data Rate 19.2 kilobaud

SPECIFICATIONS*

SPECIFICATION

+13.8 £20% Vdc

900 mA (typical), 1.5 A (maximum)
1.5 A (typical), 2 A (maximum)
-22°F to + 140°F (-30°C to + 60°C)

1.75x 19 inches (4.5 x 48.3 cm)

*  These specificationare intendedor useduring servicing. Refer tothe appropriate Specification Shéat the

complete Specification.

IDENTIFICATION

To properly identifythe board|ocatethe “PL” number
silk-screened on the logic boartlook for the designation
(as showrbelow) onthe left side ofthe logic boardtoward
the front of the GETC shelf, arjdst belowthe three DIP
switches.

PL19D904266G1 REV A

INTRODUCTION

This manual contains maintenance asdrvicing
information forthe EricssorGE Trunking Card (GETC)
Shelf Assembly 19D901868Gand G4. Currently all
production models othe shelf consist of thellowing
subassemblies:

®  Shelfo 19C851587G1 L |

* Logic Board (Al)............. 19D904266G1 or G4 Revision Letter
* Regulator Assembly (A2).......... 19C336816G2 Grow Number

e TurboBoard............cccoeeinnnnnns 19D903536G1 Assemby Part Number

Use the Assembly Part Number to determine the
applicable maintenangaanual. ARevision Letter stamped
on the board indicates an improvement or production
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change. Refer tothe Production Change sectifjacated
after the Parts Listjor a description ofhe changes and LBI-38822
affected parts.

NOTE LBI-38895

GETCs with the“MODIFIED FOR EUROPEAN
OPERATION”" label have been modified to lhe LBI-38896
European Technical Standards Institute (ETSI)

compliant for adjacenthannelpower requirements
Refer tothe Modifications section dhis manual for LBI-38954
technical details.

LBI-38985
OPTIONS

Depending on the application, the GET@ay be | B|-38986
equipped with one or more of thillowing optional
boards:

«  Rockwell Modem Board................ 10A705178  -BI-38987

e GETCLSDFIlter.....coooccvvvivnnn 19C852138P1
e EDACS Voter Interface Board...... 19D438719 LBI-38988

¢ Digital Voice Voting Tone Board...19C336900

In addition to optional boards, the GETi@ay be LBI-38989
equipped with different or modified interface cables.
Consult the applicatiorLBlI whenevemaintenance is
performed on the GETC. LBI-39004

RELATED PUBLICATIONS SRN-1002

The GETC isused in several applications, which
broadly includes voting, Enhanced Digital Access
CommunicationsSystems (EDACS ), Aegis, and Digital SRN-1010
Voice. In each of these applicatiotte same GETC is
used, however, the Logic Board operates differently because
of different jumper configurations, interfacing hardwatre,SRN'1024
and software. Refer to the appropriate techmitahual for
additional information on each application.

SRN-1060
LBI-33031 - Rockwell Modem 19A705178 (Model
R96FT)
SRN-1061
LBI-31981 - Digital Voice Voting Tone Board
Maintenance Manual
SRN-1062
LBI-38462 - EDACS Voter Interface Board
Maintenance Manual
TQ-3357

- Turbo Board (GETQe) Maintenance
Manual

- EDACS Terminal-Switch Interface Node
(TSIN) GETC Configuration Manual

- EDACS Site Downlink and CEC/IMC
Uplink Configuration Manual

- EDACS Voter Digital Receiver and
Selector GETC Configuration Manual

- EDACS Site Controller Maintenance
Manual

- GETC Conventional Network Interface
(CNI) Configuration Manual

- EDACS Single Channel Autonomous
Trunking (SCAT) GETC and Downlink
GETC Configuration Manual

- EDACS Station GETC Configuration
Manual

- EDACS Test Unit and Alarm Interface
(TUAI) GETC Configuration Manual

- EDACS Guardog Installation and
Operation Manual

- Software Release Notes for GEIRC
Software, 19A149256G( )

- Software Release Notes for GETC Turbo
Board Software (344A4414G1 only)

- Software Release Notes for GETC 900
MHz Software, 19A705595G( )

- Software Release Notes for GEIRC
Software, 349A9607G()

- Software Release Notes for Link Software,
344A4895G1 (or later ) and Link Turbo
Software 350A1121G4 (or later).

- Software Release Notes for GETC Turbo
Board Software (344A4414G2 or later)

- GETC Shelf Programming Manual
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DESCRIPTION application (refer to the configuration manutr the
specific application).
The GETC is essentially grocessor board with audio
filtering and specialized 1/0 capability. Because othis
flexibility in design, the GETC can be integrated imany ROCKWELL MODEM BOARD

applications. The 9600 BaudRockwell Modem Board, 19A705178,

The Logic Board, Regulator Board, Turbo Board, andis used inthe GETC shelf to generate a fast-train,
Modemare mounted on a trandenclosed in a slide-out synchronous, serial data stream suitafole transmission
shelf as shown in Figure 1. The GETC Shelf is a one-raci@ver audio (phonenes or microwave.The data stream is
unit assembly (1.75-inches x 19-incheghich is mounted Sent to a full-duplex, four-wire, dedicated 3002 grade
in a standard 19-inch wide equipment cabinet. telephone line.

The GETC Logic Board uses Metal-Oxide Varistors  Receive and transmit Phone Line Data lines
(MOV’s) for lightning protection onall RS-232C inputs (J6-6,7,8,9,) are two balanced pairs carrying Modem data to
and outputs. However, maximum lightningprotection is and from the station where the data éembined with
achieved when the GETC is grounded to the calsiagh-  Station(voice) audioandrouted to theRemoteLine input
ground using the GETC Lightning-Protection Circuitry @nd Line output.

Grounding Kit 344A4500 and the Cabinet Grounding Strap
Kit 344A4730. Specific details forinstalling these
grounding kits ardound in the Modifications section of
this manual.

In addition to the GETC provided transformer isolation
and conditioning, thenodem provides automatic adaptive
signal equalization allowing normal operation using input
signal levels from -40 dBm to O dBm.The Rockwell
Modem demodulatethe input signal and the resulting data
FRONT PANEL INDICATORS is transferred using a serial interfdmtweernthe Rockwell
Modem and GETC. Thehysical connections for the

The seven frontpanel LED indicators (Llthru L7) interface are at J3C-22, J11-1, J11-2, and U19-19.
display the state of operation of the GETC. The

interpretation of the indicators depends on #stem

A2 - Regulator Assembly J10 J8 J6

J19

Al-GETC
Logic Board

R
Rockwell /

Modem

Figure 1 - Basic GETC Shelf Assembly (Turbo Board not shown)
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DESCRIPTION

The modemsenses a receivesignal by initiating a GETC COMMUNICATION LINKS

training state upon detecting an increase in the input signal

level. The modem begins processing data at the end of the The following are communicatiomodes available to

training state if the input signal is stilbovethe nominal
-40 dBm receiving threshold value. Otherwise, rtiaem
returns to an idle mode at the end of the traisitage if the
input signal is below the nominal receiving threshold value.

The duration of the modem'draining state is
determined through GETC control signals at the time of
power up. Resetting the GETC (pressing S4) or cycling the
GETC Shelf's operatingrower initializes the Rockwell
Modem for proper operation.

INTERFACE POINTS

There are ten connectors on the GETC bamet for
interface connections. These connectors are identified in

Table 1.
Table 1 - Interface Connections

Connector Interface Connection

J3 9600 baud (Rockwell Modem)
interface

J27 Regulator board interface
J49 Voting board interface
J10 13.8 Vdc power connection
J9 External modem interface
J8 Site Controller interface
J7 RF station interface
J6 RF station interface
J19 Site Controller interface
XU3 Turbo Board Interface

(1)

(2)

(3)

(4)

(5)

the GETC:

The GETC can communicate with otlusvices
such as the Site Controller, IMGand RF
station. Communication occurs primarily
through anRS-232C serial interface normally
operating at 19.2 kilobaud.

The GETC can communicate with other
GETCs, in the Failsoft mode of operation, over a
backup serialink (BSL). The linkuses 0-13.8
Vdc levelsand operates at 19.2 kilobawhd is
ordinarily used in a bus configuration.

A timing signal called the Fram8ync Line
(FSL) helps arbitratéhe use ofthe BSL serial
bus inthe Voter configuration. ThESL is also
used for timing purposes. In the Station
configuration, FSLsignals use 0-13 Vdkevels
to produce a periodic negative going pulse.

A 9600/4800 baud full-duplex, synchronous
communication interface over an RF channel.

A 9600 baud phone line omicrowave
communication interface through Bockwell
modem.

NOTE

GETC interface functiongary from application to
applicationand between EDACS systemssing a
MASTR Il or MASTR lll repeaters. Therefore,
is necessary to refer tothe application
configuration manualfor detailsregarding the
specific hardware andsoftware configuration of
the GETC.

wn
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CIRCUIT ANALYSIS RES OUTIline (U4-3) isthelogical-OR ofthe RES INline
and the internalvatchdog-timer pulse (if not serviced by
Theory of operation for each circuit caadsembly and  microcomputer U1).
module used in GETC shelf is describedthe following
paragraphs. Refer tothe schematic diagram 19D904198
and block diagram (Figure 4).

The reset oufRES OUT) ofthe modem is sent to the
microcomputetand othetogic devices orthe GETClogic
board. When the RESET button is released,lekel on
Ul7-5 returns to +3.2volts after C99 charges. The
GETC LOGIC BOARD comparator output (U17-&urns off, allowing thebase of
Q2 to be pulledhigh (to 0.8volt) as C5 chargesThe time
constant set up by R2ihd C5yesults in a 140 millisecond
turn-on delay forQ2. After the reset pulse is gone, the

.. microcomputer restarts operation from program counter
Reset Circuitry address 0.

The GETC Logic boardontains a Power-oManual A reset may occur automaticallyttie microcomputer
reset forinitializing the programmedodeand hardware f4jis to servicethe watchdog timer in modebw. This
devices orthe board. The reset circuit (Figurecnsists  yreset will occur ifthe microcomputer missessarvice for a
driver Q2, and associated circuitry. four-second period (P62 on J62 pins 2 & 3).

The logic board containall GETCfunctions except
the power supply.

A reset may also be generated byexternaldevice,
i i 58vde such as the Guardog option. The externadevice resets
R %RZO %Rm R17 the GETC by applying a logiow onJ7-3, which is diode-
v , e by SRS coupled (D3) tothe comparator. The reset circiien
;_.%_‘ I > e operates similar tthat described forthe RESETswitch
Q2 1 Iy C99 | %Rl&a (Active Lo) (84)
oA » T ofl sa ’
cs YL RESET
L Clock Circuitry

Theclock drive forthe GETC logic board originates in
Figure 2 - Reset Circuit modem U19. Thelock oscillator consists of crystal Y1,
modem U19,and associated circuitry (see Figure 3). A
built-in oscillator circuit within the modemuns at11.059
1. During power-on. MHz as determined by crystal YIThe CLK 1 line (U19-
14) provides cloclsignals to both microcomputer (U1) and
RF data modem (U4).

A GETC reset may be initiated in one of four ways:

2. By manually pressing S4.
3. By the watchdog timer in U4,

4. By an external device. "

During power-on, the comparat®&17B compares the xra
+5.0 Vdc line with a referencéevel to generate a reset to w A Aem
the GETC logic board. v F

A reference level o2.7 Vdc is set up opin 6 of the e e
comparator by Zener diode D9. After power-up,dteady- 3, 2| 4 52 o
state level ompin 5 isset to 3.2/0lts bythe resistor divider [ Yre =
(R17andR19). The output of comparatbil7B is pulled UaL-A
up through resistor R20. Normally, Q2 isamd thebase-

emitter junction clamps U17-7 to +0.8 Vdc.

When the RESET button S4 is pressedy-5 goes to
ground and theomparator output (U17-goes to zero (0)
volts (nominal logic 0)turning transistor Q2off. The
collector of Q2 is pulled high by R21, sending a pulse to the
reset input(RES IN) ofthe modem (U4-25). Thmodem

Figure 3 - Clock Circuit

11
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+13.8V

INPUT

INPUT BUS

[¢— CAS
'« RUSIN
[¢— LSD RX
BUFFERS |¢—— REP PTT
[€— LOCPTT

< REM PTT
ld—— SYNC

D (data) BUS

A (address) BUS

U1 us uz2 U3
EPROM RAM
AD — N | LATCH ::: N (SOFTWARE)<:_ (RW - Memory) /I_
0-7 ::: 1/ V . 70-r . N
TURBO
uP L N u10 BOARD
J DUAL 2-4
U6 DE-MUX |[—» wr
OCTAL —» RD
BUS §
:|> DR|VER<3 T
8A1% BD (buffered data) BUS
, S1]]U8 S2 [ ]U9 S3 [ ] U7
T | B 1B /I\I__ 1B /IN:
CLOCK DLIlU DL|U DL{U
I L] F I L] F I L] F
PLIF PLIF PE
L | E L | E | | E
SWL]| R SWL]| R SWL] R
HSD
A2 —— +5V (RM) VOL/Sq Hi—Pt
(37-2) DETECTOR
REGULATOR | +5V (LOGIC)
OSCILLATOR/ 1oy - POWER/MANUAL
INVERTER 2V G7-3) RESET

Figure 4A - Simplified GETC Block Diagram
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PTT
—— SYN DATA —»

F—— SYNLDEN —»p

v

uz20

OUTPUT | o
) aten —
L REMPTT —»
| SITE CNTL RX EN >
—— RTS —>
u21
—— RESPMD —»
OUTPUT
> —— RPT INHIBIT ——
D BUS LATCH
—— RUSOUT —»
ABUS U38 [~ WALSHBIT1 —» | SD ENCODE 150 b
Ps
LN LATCH [~ WALSHBIT 2—p FILTER > 1 sDTX

Four wire
) —> telephone
ROCKWELL line input

WR :: U19 |— txpata —» MODEM
RD
MODEM [€— RXDATA —
BD BUS — TXcLock —®
ABUS-CS—P > INT1 (U1)
CLOCK (U1, U4) U18-B

Four wire

= telephone

CLOCK line output
l e T

u4
BD BUS
MODEM HSD 9600 BAUD HSD
—— TXDATA —P >
> FILTER (MODULATION)

\—V RES OUT

(RESET PULSE TO
U1, U19, U20, U21, & U38)

Figure 4B - Simplified GETC Block Diagram
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For 9600 baud operation, a jumper P62 is placed on

J62 pins 1 & 2. Thiprovides an 11.059 MHz clockgnal

to drive the RF modem (U4-16). When J62 pins 2 & 3 ar

jumpered, the divide-by-twaounter (U41-A) uses the
output from U19 to generate a 5.5296 MHz clockhis
clock signal is required to drive the RF moddk) for

Resistors Rland R2 areised to lowerthe voltage
across the regulators, reducithgpir dissipation. Terminal
strips TBland TB2 serve as interconnect points for the

farness (Wl)that mates into the GETC logidoard

(P1/327).
Regulator U2 is th@ower source fothe GETClogic

4800 baud operation. Placing jumper P72 on J72 pins 1 Board devices, while Ul ithe power source fothe 9600

2 selectghe internabscillator, on J72 pins 2 & 3 is for
slaving to an external oscillator.

Jumper Configuration

There areseveral jumpers on the GETC lodioard
used for configuringhe GETCfor different applications.
For the proper jumper settings always refer to the
Software Release Notes coveritite specific application
and software version.

NOTE
Jumper settings contained in this manual are
bench test and alignment onlfRefer to applicable
SRN for operational jumper configuration.

for

Switch Settings

There are three eight-position DHwitches (Slthru
S3) located orthe GETC logic board. Thesavitches are
used to configurehe GETCfor different applications.
Refer to the Software Release Notes fdahe specific
application when setting the DIP switches.
contained in this manual are for test and alignment only.

NOTE
DIP switch settings contained this manual are|
for testand alignmenonly. Refer to applicable
SRN for operational DIP switch configuration.

Power Supplies And Reqgulators

The GETCreceivesdts primarypower fromthe station
power supply(13.8 voltnominal) through connector J10-1.
Regulated +5.0 volts, +12xblts and the -12.@0lts are
derived from this source.

baud modem board. Ripple filtering fohe +5.0volt
regulators is provided on the GETC logic board by
capacitors C4thru C49 and C51 thru C53. Diodes D22
andD23 provide back-bias protection thre +5volt power
regulators.

TP125

P1/327-4 R136 J10-1
f >— +13.8 Vdc
TB2-1

C66-C69
T

U2

IN GND j

R2 out =
50 5W 3

O TP111

I

+5V

I

|||—|

Setlind$pe oscillator-inverter circuitry.

Figure 5 - 5 Volt Regulator Circuit

Regulated +12.@&nd -12.0volts are generated using
Thessources supply
power to the analog circuitndRS-232C drivedevices on
the GETCLogic Board, as well athe 9600 bau@Rockwell
Modem.

The oscillator-inverter circuit, shown in Figure 6,
obtains a 9600 Hz (or 4800 Hz if P62 is on pins J62-2 & 3)
squarewaveinput frommodem U4-27, which is sent to the
base oftransistor Q14. Transistor Q14 translates the TTL
squarewave to a 0 td 3.8 volt squarevave. Transistor Q8
and Q9provide additional buffering to drive QEhdQ10,
respectively. Transistor Q1Jland Q10 drive Ql12and Q13
to obtain a push-pull, high-level drive output.
CapacitorC56and diode D28are used to quicklyturn off
Q13. The output at theollectors of transistors Q12 and
Q13 is a highdrive 9600 Hz (4800 Hz if P62 is on @i62-

Generation of the regulated +5.0 volts is accomplishe@ & 3) squarewave which swings from 0 to 13.8olts.

through the RegulatoAssembly (19C336816G2).This

assembly (Figure 5) gets 13.8-vethation power through

connector J27-4. Regulated +%0lts isreturned to the
GETC logic boarddevicesthrough J27-6.Regulated +5.0
volts used to powethe 9600 bau&ockwell Modem is
returned at connector J27-1.

Capacitors C57thru C60 and diodes D31thru D34
comprise a negative voltage doubler, whitiaintains a
nominal value of -23 volts tathe input of the negative
voltage regulator U39. Capacitors C&2d C63, andiodes
D29 and D30 comprise a positive voltage doubler, which
maintains a nominalalue of +25volts tothe input of the

14
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positive voltage regulator U40. Resistor R128 is used as282 link. Thisprovides a remotdata interface.Modem

current limiting resistor to reduce tlase temperature of
regulator U40.

The two voltageregulator,U39 and U40, reduce the
input voltage to obtain a regulated -12.0 volmd a

U4 providesthe high-speed datncode tahe transmitter
in the station, asvell asthe high-speed datiecode from
the station receiver.

Configuration of the GETC is partly determined by the

regulated +12.0 volts, respectively. Capacitors C61 ansettings of switches Sthru S3. The microcomputer reads

C64 provide additional ripple filtering othe -12.0 and
+12.0 volt lines.

Logic
The GETC Logic board providehe station control

and interfacing in theystem. The maicontroller on the
GETC shelf is the microcomput@dl) found onthe GETC

these settings through octaliffers U7thru U9. Resistor
packs R8, R9, and R39 are pull-ups for the switch lines.

The microcomputeraccesseslata to or from RAM
(U3), modem U19, modem U4énd octal buffers Uthru
U9, through octal transceivé#6. Transceiver U6 connects
switchesand RAM to the BD (buffereddata) bus. Data
going to or from th?ROM, and octal registers U20, U21,

logic board. The microcomputer obtains its instructiongand U38 is handled by the D (data) bus.

from the program stored iRROM U2. The upper eight
address lines of the microcompufgtl) go directly to the
PROM, while the lower address linegre latched into
register U5. The output of U5 supplies tbwer eight
address lines to theROM. The microcomputeccesses
the data from the®?ROM using the control linePSEN
(Program Store Enable) on U2-22. An exteRAM (U3)
holds dataandtables. The address lines to tR&AM are
identical to that of PROM U2.

Microcomputer Ul accessethe modenm(U19) to
interface to the 9600 badodem board or 9600 baud RS-

Programmemory is selected bthe PSEN(-strobe
(U1-29). Address Latch Enable (ALE) addresses the
devices orthe A (addresshus bylatching thelower eight
bits of the address throud¥b. The upper eight bits of the
address are sewdlirectly to thedevices. The two-to-four
demux/decoder (U10) is used to dectide upper address
lines (Allthru A13). When gated by RD(-) or WR(-), the
demux/decoder enablébe desiredievice totransmit or
receivedata. Thedevices ornthe microcomputebus are
addressed according to Table 2.

TP108

|+_.a
——

(4800 or
9800 Hz)

o2

L3 u3s
—¢ —ldi— 2y Be—(Cv)
l REG
033 LI
w > ce0 l == cp1
TP109
0
u4d
+12v (+12V)
REG

Y E 1
:E54 Icss lc:ioa 1:CIO4

D34

[of:1:}

Figure 6 - Oscillator/Inverter Regulated+12 V Power Supply Circuit
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Low-Speed Data Encode Filter

The low-speed-data encode filter (Figure 7)
comprised of U30, U32A, U32xnd associated circuitry.

This filter is alow-frequency response filter consisting of a
two-stage gyrator sectionThe filter isused to smooth out

the transitions of data which is impressed uponwbiee
audio. Low-speeddata is a 150 bit per second data stre

generated by the microcomputeand used to produce

subaudible data on the voice audio.

Low-speeddata is generated by the microcomputer
Walsh bit 1 and 2 on octal registdB8 (pins 2 and 5). For
low-speeddata, two Walsh bits arescaledand summed
through the analog switcfu34C) tothe input of thdow-
speed-data encode filteiThe LSD Tx output otthe filter
leaves the GETC logic board on J19-&hd goes to
transmitter where the filtered data is added to \tbiee
audio. The audio (plusw-speediata) combinatiocomes
back to the GETC logic board, where the analnd digital
paths are controlled by the microcomputer throagkitch
U15A. The frequency response dhe low-speed-data
encode filter is shown in Figure 9.

Table 2 - Device Addresses

Is DEVICE HEXADECIMAL
ADDRESS
U3 0000 - 1FFF
am U4 Al170 - A172
u7 B800
on us B0O0O
U9 A800
ul19 AOFO - AOF2
u20 A800
uz21 B0O0O
u38 B800
9600 baud modem AlE7

Low-Speed Data Decode Filter

Thelow-speed-data-decode voice-reject filter shown in
Figure 8 is comprised of U33, U32B, U328dassociated
circuitry. This filter is alow-frequency response filter,
consisting of a two-stage gyrator sectiorhe filter isused
to rejectthe voice audio and obtain thelow-speeddata or
subaudible signaling.

WALSH BIT 1*
HL15 HL16
(@] (@]
R84
5| U3a-C U32-A U32-D
_O\O 4 E?? 2 1 Ro1 12 14
- o AN\ @
—o
R129
| 1
WALSH BIT 2* U30. U30.
A&B C&D
* FOR LOW SPEED DATA THE FILTER FILTER
TWO WALSH BITS ARE LOGICALLY J_ J_
IDENTICAL AT ALL TIMES. — o
(WALSH BITS MAY ALSO BE USED TO GENERATE CHANNEL GUARD)

Figure 7 - Low-Speed Data Encode Filter
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HL13 HL14
0 0
uU37-C U32-B U32-C
10 8 (4:.29 6 7 R74 10 8 Re2
T2 D a— 1} AVAAA Q5
U34-C
& Slower
Time Constant 1
Y~ 18
U33- U33- 5
D&A c&B
FILTER FILTER
- Ul - U11-C
2 6
Input BUS, line 11
N
Figure 8 - Low-Speed Data Decode Filter
10

AMPLITUDE (Db)

10

294.29

578.57

862.86 1147.1
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1431.4 1715.7

2000

Figure 9 - Low-Speed Data Encode/Decode Filter Response
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enters the GETC logic board at J7-Phis signal is sent to
the data limiter (U17A). The microcomputer controls the
acquisition rate of the high-speed-data detector through
switch U15C. Alow acquisition rate is set when the
microcomputer brings U21-16w, similarly a high on
U21-16, setshe rate high. Aow on U21-16 causeshagh

The low-speeddata goes to alimiter consisting of on U15-9.

U31A and associated circuitry. Analog switchi34B Low acquisition rate isised ifthe GETC logichoard

switchesthe low-speeddata acquisition time constafiom aslocked into mobile/oortable transmissions.  Thigh
a higher rate to a slower rate. The output at U31-1 is a da?a P ) 9

L . acquisition rate isused if the GETC is looking for
waveformswinging from -12 volts to about 1 voltThis mobile/portable transmissions. Speeding up the acquisition
waveform is converted to BIL waveform byQ5, andsent P - 9P g up d

to buffer U11-7and then to thenicroprocessor. The rate is achieved by allowing the bias level on U17A to adapt
microcomputer software decodgse Iow—speeddata.l The quickly to t.he DC biadevel onthe incomingvOL/SQ HI
frequency response diie low-speed-data decodéter is received signal.

shown in Figure 9.

The station received (demodulated) audio, VOL/SQ HI
is routed to the GETC logic boatdrough connector J7-2.
The VOL/SQ HI audio is sent tthe voice-rejecffilter, via
U37C, where thevoice audio (300-3000 Hz) is attenuated
leaving only the low-speed or subaudible data at U32-8.

Baud Modem Board And Telephone Line
High-Speed-Data Filter Interface

The high-speed-data filter (Figure 10) is comprised of "€ GETC interfaces to the 9600 ba&bckwell
U16 andassociated circuitry. High-speddta is a 9600 or Modem Boardhrough connector J3. Addreaad control
4800 bit per seconddata stream generated by the of the 9600 bau_d modem boardager the Abus (lower
microcomputer through the RF data modem (U4). seven address lineghe BD busand Phone Modem U19.
The microcomputer addresses fReckwell Modem Board
to set the modem board timing for external clock, and sends

NOTE data to theRockwell Modem BoardhroughU19. When
o data is to be sent, the microcomputer sends a request to
The componentalues shown in Figure lére for send (RTS)and waits for a clear to send (CTS) from the

standard GETCs. For GETCsnodified for modem board. Th&TSline is sent to the modeimoard

European operation, refer to thlodifications from latch U21-2, and is an active-low TTL signal.
section of this manual.

The CTS signaback tothe microcomputer is read on
The four sections of U16 serve dise transmit filter Y21-15,and is aractive-lowsignal from the modem board.

and buffer/driver/ Integrated circuit/16A is a voltage 1N€ telephone line transformers Bhd T2couple the
follower, and U16B and U16C provide the Bessel four-wire telephone line to the Rockwell Modem Board.

(constant-phase) filtering of the high-speed data. High Transformer Tlreceivesdata from the telephone line
speeddata is driven into switchy15A-12 by U16D. (In  and couplesthe data to the modem board at J3A-32. A
MIl and Mlle systems, audio fronthe TX synthesizer- yojtage follower (U18A) drivegshe data to thenodem
eXCiter boal‘d iS femto J7-5andr0uted to U15A'13) The board. Resistor R1 iS used to adm te'ephone |inEVe|
MODCNTL signal, controlled by the microprocessor, o the proper modem reference lev&he referencéevel is

switches U15A, enabling or disablinge HSD (or audio) (.16voltsrms atU18-1. Diodes D1@ndD11 areused for
sent to the TX modulator. surge protection.

Variable resistor R31 is used to te¢ high-speed data Transformer T2 transmits data from the modevard
deviation in the stationThis is theonly deviation control to the telephone line. The serial transmit databisined
on the GETC logic board. Theoice andlow-speeddata  from J3C-32, and sent td18B for coupling to the

deviation is set on the SyntheSizer-eXCiter board at th@lephone line. Resistor R2used to adjusjhe telephone

station transmitter. line level to the proper transmieference level. The
) reference level is usually 0.¥%®lts rms (0dBm) across J6-
High-Speed Data Detector 8 and J6-9 (balanced). Diodes Dd2d D13 areused for

The high-speed-data detector is comprisedJbd7A surge protection.

andassociated circuitry.The receivedinput (VOL/SQ HI)

18
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JE3-2  JE3-1 JE5-2  JES-1
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Figure 10 - High Speed Data Filter
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Figure 11 - Typical High-Speed Data Filter Response
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INTERFACE

STATION CONTROL INTERFACE

The following lines are available to the GETC for

interface to a trunked station:

J6-1 DELAY PTT

J6-10 DET DIS

J6-11 SYNTH DATA

J6-12 SYNTH CLK

J6-13 SYNTH LCK DET

J6-15 SYNTH LD EN

J6-5 1950 DIS

J7-13 PA FAIL

J7-15 RUS OUT

J7-2  VOL\SQ HI

J7-4 MOD OUT
(EXT HSD)

J19-5 CG HI (EXT LSD)

Keys the station transmitter.

Routes HSD and enables or
disables LSD.

Synthesizer-exciter data line
(Mll/1le only).

Synthesizer-exciter clock line
(Mll/1le only).

Synthesizer-exciter lock detect
indicator (Mll/lle only).

Synthesizer-exciter load
enable pulse line (Mll/lle

only).

For EDACS Voting System to
enable or disable the 1950 Hz
Tone (squelch tone).

RF power amplifier failure
sensing line.

Mutes or unmutes receiver
audio.

Unfiltered receiver audio
including 9600 baud High
Speed Data (HSD), voice, and
150 bps Low Speed Data
(HSD).

Filtered HSD or Digital Voice
to be transmitted.

Low Speed Data to be
transmitted along with voice.

Svynthesizer-Exciter Board Interface

The GETC logic board loads theansmit (800 MHz

applications)and transmit/receive (900 MHz applications)
frequency informationinto the station synthesizer(s)

(Mil/lle only). The SYNTH DATA (J6-11), SYNTH CLK

(J6-12), SYNTH LD EN (J6-15)and SYNTH LCK DET
(J6-13) signals are used. The microcomputer loads the
frequency cod@nto the synthesizer-exciter boardpstwer-

up, reset, or whenever aunt-of-lockindication is obtained
from the synthesizer-exciter board. Tiequency code is
generated by the microcomputeased upothe settings of

the DIP switches or Personality Programming on the GETC
logic board.

A 32-bit pattern consisting of @ference number (R),
the synthesizerdivide-by-N counter value(N), the
synthesizer divide-by-A counter vald®), and acontrol
bit, make up thdrequency code. A single 32-bit load is
made to the transmit synthesizer in 8@Blz applications.
For 900 MHz applications, a 64-bit load is made (32 bits
for transmit and 32 bits for receive).

The sequence ofntering data into the synthesizer-
exciter board is showbelow. This sequence is repeated
once forthe transmitter andnce forthe receiver in 900
MHz applications.

MSB LSB

R VALUE | NVALUE | AVALUE | CONTROL

(14 BITS) | (10BITS) | (7BITS) | (1BIT)

Data Load To Synthesizer-Exciter

The clock, data, andload enable lines (for MIl and
Mille only) are initialized tdogic 0 at octal registed20.
The data is presented d&J20-16 (bit 6). Afterabout 40
microseconds, the data tisen changed toeflectthe next
data bit of the synthesizer load. After 32/64 bits Hasen
clockedinto the synthesizer-exciter, the load enable line
changes states for a 20 millisecond peradj then returns
to its previous state_ock detect is checked at U13-2. If
lock is not achievedihen the GETC attempts teload the
synthesizer-exciter board until a lock-detect is established.

The dataclock, andload enable lines are inverted as
they leavethe GETC andecome SYNTHDATA (J6-11),
SYNTH CLK (J6-12),and SYNTH LD EN (J6-15). The
open-collector drivers othe GETC (U23A-2U23B-4, and
U23F-12) drivethe SYNTH DATA, SYNTH CLOCK, and
SYNTH LD EN lines to the synthesizer-exciter boameer
a bus which includes a pull-up to 7.6 volihie SYNTH
LCK DET (J6-13)line is a high(low for 900 MHz) for a
positive lock-detect indicatioT.his signal arrives dt/13-3
which inverts the logidevel sothat the microcomputer
detects a lock-detect indication by a logic 0 (1 for 900
MHz) on U13-2.
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Receiver Synthesizer is unlocked 200 mS, the station

) ) grounds this line indicating a fault status to the GETC.
The microcomputer on the GETC logic board controls
The 1950 DISABLE OUT (RPT INHIBIT) line (J6-

a MASTR Il, lle, or lll station operation using the
5) is only used in an EDACS voting system. In a voting

following control and interface lines:
system, wherthis line is high (+5vdc) it mutesthe 1950
The SYNTH DATA, SYNTH CLK, SYNTH LD EN Hz tone (squelch tone) which is on the Line output in the

andSYNTH LCK DET lines enable the microcomputer t0 gpsence of a cleamice, workingchannel call. The 1950
load thefrequency code tdhe synthesizer-excitéroard

(Milor lle only). calls such as AEGIS or Voice Guard.

_ The DELAY PTT line (J6-1) enables the  The REM PTT line (37-9) is grounded when the
microcomputer tdurn on thestation transmitter by pulling - giationdecodes 2175 Hz Secur-it tone on the Line input.
J6-1 low (logichigh onU20-19). The station transmitter is Thjg signal alerts the GETC to the presence of a call from a
turned on to 90% of full power in less than 10 milliseconds e moete source (CEC/IMC) for the duration of the 2175 hold

Station Control Interface

Hz tone will howeveryremain active during digital voice

The RUS OUT line (J7-15) disables theoice audio
from the transmitter (O volts on J7-15 or logic hight1 -
6). The line is grounded when Hig@peedData is being
transmitted, no "on channel" carrier is benegeived, or in
the absence of receiveldow SpeedData. Thisstops the
receiver from routing audio (vol/sq) the transmitter and
the Line output (usinRUS_MUTEandSTOP RUS_PTT).
This signal is gatediirectly back tothe station from Sys
RUSOut but the GETC can contritl In MASTR 1l (lle)
systemsthe MODULATION line is the direct FM signal
from the GETC to the synthesizer-exciter board.

The VOL/SQ HI input line (J7-2) carries unfiltered
receiver audio.This includes 960BAUD data,Voice and
Low SpeedData. Once in the GETGhis signal isrouted
to the RF Datavlodem U4 where it detects HigBpeed
Data and to the LovBpeedData DecodeFilter where it
separates the audio from thew Speeddata. The High
speed data received can be control signaling or digiteé
(encrypted or not).Low speeddata indicates valid channel
activity.

The LSD TX line (J19-5) routes thkow Speed Data
to the transmittefor transmission along withoice (from
the receiver or the Line input)Low speeddatagoesinto
the station and through the channel guardgmt to the
transmitter. TheLow speeddata from the GETC is
transmitted toaccompany voice as andicator of valid
channel activity or to pass on priority scan information.

The PA FAIL line (J7-13) is normallyigh when the
RF transmitter ikeyed. Low power output or toanuch
reflected power will causthe line to gdow. The line is
always low when the transmitter is off.

TheRUS IN line (J7-14) is set high (+5 Vdc) when the

receiver unsquelched by an "on channedltrier. It is
reporting carrieractivity. It is low when the receiver is
squelched.

The REPEAT PTT (J7-7) line ishigh (+5Vdc) when
the MASTR Ill Receiver Synthesizer is lockedVhen the

tone

The DELAY PTT line (J6-1) is pulledow when the
GETC wants to key the station for any reason

The REM PTT line (J6-16) is connected to the same
line as theSystem Module’s REMPTT switch. When the
GETC grounds this line, the stati@xecutes a Rem PTT
which is a higherpriority than theDelayed PTT (EXT
PTT). This will route audidrom the Line inputand will
key the station if it is not already transmitting.

The DETECT DISABLE line (J6-10) is connected to
the Modulation Control lindU25D-9) for MIll EDACS.
This line is high (+5vdc) when High SpeeBata is being
routed to the transmittgseeEXT HSD) and Low Speed
Data is disabled. Whethis line is high, the transmitter
EXT HSD isset forcing theSystem Module to use High
SpeedData regardless of the state of the EDAgGStem.
When this line is grounded, HigbpeedData is not routed
and Low Speed Data is enabled.

The EXT HSD (J7-4) is the HigtSpeedData sent to
the transmitter. Alow MODCNTL signal (U25D-8)
switches U15A(pin 12 to 14) routing filtered Higlspeed
Data. This audio is not filtered atl in theMASTR III.
The HighSpeedData can be higlspeed controsignaling
or digital voice (encrypted or not).

SITE CONTROLLER INTERFACE

The GETC useshe following lines to communicate
with the Site Controller:
SITECNTRLTX 1 RS-232C transmit line to the
master site controller.

SITE CNTRLRX 1 RS-232C receive line from the

master site controller.

SITECNTRLTX 2 RS-232C transmit line to the

backup site controller.
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SITE CNTRL RX 2 RS-232C receive line from the

Table 3 - Decoding Scheme

backup site controller.
LOGIC LEVEL SIGNAL

The GETC communicates with the Site Controller U202 | Usg.12 U20.15 TO PATH
(both the masteand the.bac.kup Site Controllerghrough (11/73-1) (11/73-2)| (FAILSOFTEN)| Y155 | SEL ECTED
the RS-232C communication ports (see Table 3). T
characteristics of the communication link are given below: o 1 0 u27Cc-8 glasteTISite

ontroller

TYPE RS-232C 1 0 0 U27D-11 | Backup Site

Baud rate 19.2 kilobaud Controller

Start bit 1 X X 1 U29A-2 Eﬁﬁkup Serial

Stop bit 1

Data bits 8 control line U15-10 is groundedthe pathselected is the

backup serial link.
Parity None
Data Type Binary GETC INTERFACE

The GETC communicates to the masaerd backup
Site Controllers throughy14B, U27C, U28Band U27D.
The serial transmit data (TXDyom the microcomputer
(U1-11) is sent tahe RS-232C drivergU14B and U28B).
The TX output (U14B-6) tadhe primary controlleleaves
the logic board at J8-land theoutput to thebackup
controller (U28-6) leavethe board at J19-1. The serial

receivedata from the master Site Controller, enters thésYNC

logic board at J8-2and goes tothe RS-232C receiver
(U27C-10). The seriateceivedata from thebackup Site
Controller, enters the logic board at J18+# goes to the
RS-232C receiver (U27D-13)The output of the master
Site Controller receiver (U27C-8) is OR-tied with the
output of thebackup Site Controller receiver (U27-11).
This common output is sent to the analog swidh5B-1).
The output of the analog switgd15B-15) is sent to the
receivedata input(RXD) of the microcomputefU1-10).
The other input to the analog switchdsrived from the
backup serialink, and sent tdJ15-2. The microcomputer
selects which path to route over to the RXD input (U1-10).

The decoding schemesed bythe microcomputer to
select the seriglath to beouted to théRXD input (U1-10)
is given in Table 3.

A high onU20-2 will turn on theopen-collector driver
(U25-12) and pull thecontrol line (U27-9) to ground,
disabling the output line (U27-8). A logiigh onU38-12
will turn on theopen-collectortransistor (Q15)and pull

the control line (U27-12) to ground, disabling output line

The GETC useshe following lines to communicate
with other GETC'’s during Failsoft operation:

BACKUP TX LINK Backup serial link, transmit

output.

BACKUP RX LINK Backup serial link, received input.

Provides working channel-to-
control channel data
synchronization in trunked
stations.

Failsoft mode of operation is selected by the
microcomputer (via analog switd15B) bygrounding the
control line U15-10. This happens by setting U20-15 high.

Communication between GETCalong the Backup
Serial Link (BSL) takesthe place through J8-#nd J8-6.
The characteristics of the communicatibnk are given
below:

U27-11. If either of the control lines, U27-9 or U27-12, are

left floating, the appropriatélevice driver output will be
enabled.

The signal atJ20-15 is inverted byhe open-collector
driver (U23D) and sent to analogwitch U15B. If the

Level 0 t013.8 volts (nominal)
Mark/Space 13.8 volts (mark)/0 volts (space)
Baud rate 19.2 kilobaud

Start bit 1

Stop bit 1

Data bits 8/9

Parity None

Data type Binary
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meet the criteria of the application.

PERSONALITY PROGRAMMING

A personality is simply a computer file generated
(created) by the user. The compuikr (or personality) is
downloaded intothe GETC and contains data thel
direct certain operating characteristics of the GETC unit® Programming Software (TQ-3357).
This allows each GETC to be programmed as required to

Personality includes system configuratiaformation such
as channel frequencies, call parameters, operatioges,
and identification information.

The

Personality Programmimgocess storedata in a

non-volatile region of memory.The Lightning GETC's
non-volatile memory consists of an EEPRQMtalled in
the XU35 socket. For applicationssing the Turbo Board,
Personality data is stored in the Turbo Boartukdtery
backed memory instead dhe Lightning GETC's U35
EEPROM.

The

following equipment is required when

programming the GETC'’s Personality:

IBM
with

PC/XT/AT/286/386/486 or anyrue compatible
MS-DOS version3.3 or later, and having the

following minimum configuration:

1.

TwoDisk Drives, a singléoppy with fixed (hard)
disk drive system.

640K Internal RAM.

One Serial Port.

4. One Parallel Port for connection to minter
(optional, but recommended).

® Serial Programming Cable (TQ-3360).

The GETC's® Printer (optional, but recommended).

The PC reads the Personality information from the
computer file onthe PC anderially transfers the
Personality information through aRS-232 cable to the
GETC. The TQ-3360RS-232 cable, is connected between
the computeand GETCconnector J100 or J104 depending
on the software version and the GETC configuration.

COMPUTER HOOK-UP

Follow the instructions in the TQ-3357 Programming
Manual to set up and install the programmsodtware into
the personal computer. The GETC PC Programming
Software communicates witthe GETC through a serial
port on the computer.

Connect the TQ-3360 programmingble between the
PC's COM1 or COM2 connectand the GETGShelf J100.
Use a DB-25 to DB-@dapter if required. Essentially, this
configuration connects the PC to J8 of the GETC through
cable TQ-3360 and harness 19C336863G1.

If the GETC is equipped with a Turbo Boadd you
are using TQ-3357 version 4 (or later), we recommend

Software Disk
TQ-3357 V4 or later

TQ-3360

J100

) Dip Switches S1-S3
\/ P

Switch S4
— EEREARE
OoUoggod

Lightning GETC /

-~ s s s

GETC Shelf 19D901868G3

\
|
|
|
|
|
|
|
|

Figure 12 - System Hook-Up Using J100
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programming the Personality through J104. The TQ-3357

version 4 enablegou toupload the GETC's Personality,
without changing the DIP switch settingsyd upgrade the
Turbo Board'’s software.

Programming a Personality Through J100

Use the following procedures wheprogramming the
GETC Personality through J10®Refer to TQ-3357 for
specific programming details.

1. One end of the serial programmingble (TQ-3360)
should be connected to the computer. The other end
the serialcable connects tthe GETC Shelf connector

J100, see Figure 12.
2. Set the GETC DIRBwitches S1, S2and S3Jor the
programmingmode as shown in Figure 13. DIP

switches S1-Sarelocatednear the front of the GETC
Shelf, see Figure 12.

s1 s2
10RB0GER | |BAEEORGE
Jgoooogny Jooooon

OPEN OPEN

S3
ABHAOHAD
00B00BO0

OPEN

d Front of GETC

Figure 13 - DIP Switch Settings

Legend: C = Closed O =Open

3. Resethe GETC by either applyingower or pressing
the GETC RESET switch Sdgcated justbelow the
DIP switches. Sekigure 12. Resetting the GETC, in

4.

combination with the DIP switch settings, places the
GETC into the Personality Programming mode.

Verify that front panel LEDs L3, L4and L5 are ON,
as shown in Table 4. This indicates the GET&é&ly
for programming.

Table 4 - Indicators in Programming Mode

LED Indicators | L1 |L2 |L3 |L4 |L5 |L6 |L7
ProgrammingMode O | O | e | @ | @ | O | O
£

' Legend: [ =oFF @ =oN [J=FLASHING

5.

Proceed with the
described in TQ-3357.

Personality programming as

NOTE
When programming CNI or SCAT stations, al
LEDs are off.

Programming a Personality Through J104

1.

One end of the serial programmingble (TQ-3360)
should be connected to the computer. The other end
of the serial cable connects tadhe GETCShelf
connector J104. See Figure 14.

Software Disk
TQ3357 V4 or later

0]
f
\
\
TQ-3357 |
To ‘
=’ COM Port |
= = ‘
—
\
\

TQ-3360
J103 J104

Harness

[fe o e Je] ]
ooooog

GETC Logic Board/

——

\
|
|
|
|
|
|
|
|

GETC Shelf 19D901868G3

Figure 14 - System Hook-Up Using J104
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2. Move Switch S2 on the Turbdoard tothe front
placing the GETC into the Personality Programming

mode. See Figure 14.

3. Verify thatfront panel LEDs L6and L7 are flashing,
as shown in Table 5. This indicates the GET&é&ly

for programming.

Table 5 - Indicators in Programming Mode

LED Indicators | L1 (L2 |L3 |L4 |L5 |L6 |L7

ProgrammingMode O | O | O | O (O | O] O

Legend: [ =oFF @ =oN [J=FLASHING

4. Proceed with the Personality programming as
described in TQ-3357.

NOTE
LEDs only flash whenGETC has 349A9607G4
(station) or 344A4895G4 (link) software installed.
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MAINTENANCE

The Maintenance Sectiomprovides procedures for
maintaining the GETC andfor the removal and3

reinstallation of defective subassemblies.

SUBASSEMBLY REMOVAL AND
REPLACEMENT

The following procedures provide step-by-step

instructions for the removaind reinstallation o6EETC

subassemblies.
CAUTION

Observe precautions
for handling

’ \ ELECTROSTATIC
m SENSITIVE DEVICES
WARNING i

Before attempting toremove any subassembl
disconnect all power from the GETC.

Turbo Board

This procedure details the steger removing and
installing the Turbo Board. Additional maintenance
information regarding the Turbo Boamssembly may be

found in LBI-38822.

Remove:

1. Disconnect the ribbocable fromthe GETCLogic
Board XU3 socket.

2. Disconnect the Turbo Board harness (19C337712)

from the Turbo Board connectors J2 and J3.

3. Removehe Turbo Board guard (secured by three flat

head screws).

4. Removethe three threaded inserts and thve pan
headscrews securinghe board. The boarday now

be removed from the GETC.

Install:
1. Reinstall the Turbo Board using thfllowing

procedure. Refer tothe Installation Diagram

(19D438125) in LBI-38822 for parts identification.

2. Align the Turbo Board holesverthe threaded spacers

(orient the Turbo Board so connectorsald J3 are
toward the rear of the GETC Shelf).

Secureghe Turbo Board by installintgvo (2) pan head
screws (item #6andtwo (2) lock washers (item #7)
through the boardnd into the threaded inselteated
near the front of the GETC Shelf (near S1 and Y1).

4. Install three threaded inserts (item #3) through the

board into theemaining spacers. These will beed
to mount the guard.

5. Install the guard (item #1) using three (3) flat head
screws (item #4).

6. Plug the ribborcable from J1 othe Turbo Board into
the XU3 socket on the GETC Logic Board.

7. Connect plugs Pand P3 on th&urbo Board Harness
(19C337712G1) to the Turbo Board Xnd J3
connectors, respectively.

8. Reprogram the Turbo Boaathd GETCPersonality as
required.

Rockwell Modem

This procedure details the steger removing and
reinstalling the Rockwell Modem.

Remove:
1. Remove the Turbo Board if installed.

Removethe four screws securinthe modem. If the
GETC has a Turbo Boartcemove twahreaded inserts
and two screws.

3. Slide the modem out dfbogic Board connector J3 and
lift out of GETC.

Install:

1. Insert the Rockwell Modem into J3 on the GHIdgjic
Board and align the mountingoles overthe GETC
shelf standoffs.

Isolate the modem bynstalling the eight (8)fiber
washers (4035306P25). Insert four washHerveen
the boardand the GETGhelf mounting standoffs and
place four washers on top thie modem boardver the
mounting holes.
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NOTE 2. Securghe assemblyusing the three #6 nuts ahmtk
Ensure the modem is insulated from its mounting washers.
standoffs usingthe eight 4035306P25 washers. 3. Plug thePower Supply Cable A2W1Hato the GETC
F_our_washers mount on top of the modem'’s printed Logic Board connector A1J27.
circuit board and four washers mount on the
e e Totera s S| Logic Board, A1

This procedure details the steger removing and
reinstalling the GETC Logic Board, Al.
3. Secure the modem by installing two scréwsugh the

washers and modem board into the standoffs located dRemove:

the end opposite J3. 1. Disconnect the cables fraime Logic Board connectors

4. On the connector side (J3) of the modem, install the J19, J6, J7, J8, J9, J10, and J27.
two (2) threaded inserts when also installing Tuebo

Remove the Turbo Board if installed.
Board or two screws to complette modem

installation. 3. Remove the Rockwell Modem if installed.
5. Install the Turbo Board if previously removed. 4. Disconnect the cable from J49 if installed.
5. Removeaheelevenpan headrews securinthe Logic

Power Supply, A2 Board to the GETC shelf.

~ This procedure details the steger removing and g The Logic Board may now be removed from the shelf.
reinstalling the GETC Power Supply, A2.

Install:

1. Mount theLogic Board inthe GETC shelf as shown in
1. Unplug thePower Supply cable A2W1P1 from the Assembly Diagram 19D901868G3.
GETC Logic Board connector A1J27.

Remove:

) 2. Securethe board to the shelf using thakeven
2. Removethe Power Supplymounting hardware (nut mounting screws.

and lockwasher) securing the Power Supply tcstiedf
(3 places).

3. Lift the Power Supply out of the GETC.

Reconnect the cable to J49 if applicable.
Install the Rockwell Modem if removed.

Install the Turbo Board if removed.
Install:

o o~ w

) Reconnecthe cables tothe Logic Board connectors
1. Mount thePower Supply in the GETC shelf sisown J19, J6, J7, J8, J9. J10, and J27.

in Assembly Diagram 19D901868G3.
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CAUTION

Observe precautions
for handling

ELECTROSTATIC
SENSITIVE DEVICES

)
L

GETC TESTING

The test procedurassethe SIMON Test program and
simulate the operation of a GETC configufed use in an
EDACS Station.

Test Equipment Required

The equipmennecessary fothe test is listedbelow.
This is a list ofsuggested equipment only. Substitutions
may be made as necessary.

meansyou may use equipmetiat performs an equivalent L Configur_e .the terrpinal for the following
function as required in the test. For example ftbguency communication protocol:
counter substituted for a Fluke-1920A need only cover the Baud Rate 2400 baud
required frequencyange angrovidethe proper resolution Data Bi 7
for the test - it doesot need to be equivalent to the 1920A ata Bits
in all aspects. Stop Bits 1
1. DC Power Supplwith current limiting,HP-6286A (or Parity Odd
equivalent), capable of producing 13.8 Vdc @ 2A. Characters Uppercase
2 Digital Multimeter, DataTechnology Model 30 (or Data Transfer  Full Duplex
equivalent) with 20 Vdc range. . . .
2. Fabricate a Terminal (PC) to GETC cable if necessary.
3. Oscilloscope, Tektronix-465 (or equivalent) medium ie{)Tlréal and GETC pin assignments disted in
bandwidth, non-storage. able o.
4. Frequency Counter, Fluke-1920A (or equivalent) NOTE
installed betweenthe Logic Boardand J100thru
5. Function Generator, HP-3312A (or equivalent), | J103, thenusethe TQ-3360 PC Programming
6. Distortion Analyzer, HP-334A (or equivalent). Fabricate a cable with 25-pin DB-25(M) connector
(similar to AMP # 205207) on one erahd a 6-pin
7. Triplett Model 630-PL Type 5 (or equivalent) AC Volt- connector (similar tdlolex 22-01-2065-P(F)) on the
Ohm Meter. other end as shown in Figure 15.
i i This fabricated cable (or TQ-3360) must be installed
8. ASCIl Terminal or Personal Computer (PC) with 5.y time the terminal communicates with the GETC
terminal emulation program. and connects betweethe Terminal's output port and
. ) J8 or J19 (J100 or J101) as directed by tbst
9. Interconnecting Cable (PC to GET(ee Terminal

Connection, step 2, for fabrication details).

Equivalent test equipment

10. SIMON Test PROM, 349A9607G2 (see Software
Requirements for details).
11. Miscellaneous materials:

Jumpers 19A702104P2, 2-pin. Normally supplied
as part of 344A3450G9 Hardware Kit.

Capacitor, coupling, 1QF.

Resistor, 100 ohm, 5 watt.

Resistor, 680 ohm, 1/4 watt.

Resistor, 10K ohm, 1/4 watt (2 required).

Terminal Connection

The GETC Test Procedure uses an ASCII terminal or a
PC, running a terminal emulation progranctmnmunicate
with the GETC. Thédollowing steps set uphe terminal
and provide instructions for connectirige terminal to the
GETC.

procedure.
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GETC Master (38) | ; ™D )

or Backup (J19)

Com Port

RS-232 to ASCII

RxD Terminal or Computer

GND with Terminal Program

3

6-Pin Molex

7

DB-25

Figure 15 - Terminal-to-GETC Connection Cable

Table 6 - GETC and RS-232C Pin Assignments

TERMINAL EIA
RS-232C
SIGNAL | GETC LOGIC GETC SHELF D-TYPE
FROM | BD PIN NUMBER PIN NUMBER CONNECTOR
GETC | (Using fabricated | (Using TQ-3360 PG p\\ NUMBER
cable) Programer cable)
TXD J8-1 (MASTER) J100-3 (MASTER PIN 3
TXD J19-1 (BACKUP) | J101-3 (BACKUP PIN 3
RXD J8-2 (MASTER) J100-2 (MASTER PIN 2
RXD J19-2 (BACKUP) | J101-2 (BACKUP PIN 2
GND J8-3 (MASTER) J100-1 (MASTER PIN 7
GND J19-3 (BACKUP) | J101-1 (BACKUP PIN 7

Software Requirements

The test proceduredescribed inthis manual require
firmware (EPROM U2)that includes theSIMON Test
code. The following PROMS contain theSIMON Test
code:

19A705595GXX EDACS 900 MHz
19A149256G16 PST (EDACS and BASIC
(or later) EDACS)

349A9607G2 (or PST (EDACS and BASIC
later) EDACS)

If the PROMinstalled in the GETQloesnot contain

SIMON, the PROM will have to behanged to one of those

listed above.

Although the PROM's listed above contain SI&ON
program, not allersions areapable of performing all of
the tests listed. Therefore, it is recommentied only the
349A9607G2 or later versions be used.

Using SIMON

To use SIMON properly, please obsetkie following
conventions:

» Characters that aryped fromthe keyboard are
followed by RETURN (ENTER).

* A key press on thé&eyboard (such a&BSC, TAB,
or RETURN) isindicated in thigorocedure by the

key name enclosed in square brackets [KEY
PRESS].

e Control functions are indicated b TRL -
<CONTROL CHARACTER>, such as CTRL-Z to
indicate the Z is pressed while holdidgwn the
CTRL key.

« |f variable data or commands are to be entered,

they will be enclosed inangle brackets
<VARIABLE DATA> or <COMMAND>.
Variable data depends on the particular

application or test.Typethe appropriateesponse
(do not include bracket$dllowed by pressing the
RETURN key, if required.

Test Preparation

reconfiguring the jumpersnd DIP switches.

Before starting tests, prepare the GETC by

When the

DIP switchesare set to the Termin&IMON settings, the
GETC will automatically invoke SIMON.

1.

Make a record ddll current jumpetocationsand DIP
switch settings.

Reconfigurethe jumpers to the test configuration as
shown in Table 7.

The location of the jumpersay be found bysing the
Logic Board layoutliagram in Figure 16. Thifsgure
also providesthe locations of test points refered to
throughout the Test and Alignment section.

Set the DIBwitches S1-8, S2-&ndS3-1 thruS3-6 to
the OPEN (logical 1) position as shown below:

S1 S2 S3

55555555

18R8RAAE
goooudn
"

PE!

55555555

S TRGHEL
g U

55555555

1004 39A4

PE!

5.

6.

All other switches should be ithe OFF (logical 0)
position.

On the GETC Logic Board, adjust R1, RRdR141 to
mid-position.

Verify the correct PROM is installed in XU2.

Disconnect cables from #ru J8 andl19andconnect
the Terminal (or PC) output port to the GETGgic
Board Master Communication Link (MCL) at J8. If
using the TQ-3360 cable, disconneables from J100
thru J103 and connect the PC to J100.
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Table 7- Jumpers For Test Configuration

Initial
Jumper Test
Position | Positio FUNCTION
n

pP11* 1&2 Receive data from 9600 baud modem
board.

p12* 1&2 Clear to send from 9600 baud modem
board.

P13 1&2 BSL Tx output to BSL Rx input.

P14 1&2 Master site controller path selection
enable.

P15 1&2 Backup site controller path selection
enable.

P16 1&2 BSL selection enable.

P17 1&2 LSD encode path enable.

P18 1&2 LSD decode path enable.

P20 OMIT

P21 1&2 Enable high-speed data acquisition rate
control, HSACQ.

P24 182 BSL selection (Failsoft) enable.

P25 1&2 LSD encode path enable.

P26 1&2 Lock-detect path enable.

P28 1&2 Sync line input path enable.

P29 1&2 Enable site controller RxD, J8-4.

P44 182 Use for 256K or 512K EPROM.

P46 1&2 INTO for voter concentrator.

P47 1&2 | BSL select.

P48 1&2 BSL select.

P50 1&2 | Enable tone control for voted system

P51 1&2 Morse code ID enable.

P52 2&3 | TxD polarity select.

P53 1&2 RxD polarity select.

P54 1&2 | Enable MODCNTL local control.

P55 OMIT

P60 1&2 Enables HSD path.

P61 2&3 | Use for 512K EPROM.

P62 1&2 Selects 11.059 MHz clock Freg. for 960
baud data, 5.5296 MHz for 4800 baud
data.

P63 OMIT ON for Narrow HSD Filter, OMIT for
Wide HSD Filter.

P64 OMIT Same as P63.

P65 OMIT Same as P63.

P66 OMIT Same as P63.

P67 1&2 Receive telephone line termination.

P68 1&2 | Selects Local (on)/Remote (off) control of
station PTT.

P69 1&2 | Enables COMB PTT IN.

P71 1&2 | Enables telephone modem RTS control.

P72 1&2 Selects internal oscillator.

P73 2&3 | Enables NOR gate U22B for PST appl.

P74 2&3 | Selects CAS input to microprocessor.

Legend: LSD =Low Speed Data BSL = Backup Serial Link

RxD = Receive Data HSD = High Speed Data
MSL = Main Serial Link TxD = Transmit Data
* = For Rockwell Modem communications

POWER SUPPLY TEST

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

2. Turn on thepower supplandverify the current drawn
does not exceed 1.0A (2.0A with modem board
installed). If current isexceeded, check for shorts
before proceeding.

3. Connect a frequency counter or oscilloscope to TP104
and verify the presence of the 9600 Elpck. If the
clock is missing, check modem Uénd associated
circuitry.

4. Measure théollowing regulated power supply voltages
with respect to ground (J10-2):

Monitor

Point Voltage Check if missing/incorrect

TP110 +5.0#0.25V Regulator Board (A2)

TP111 +5.0#0.25V Regulator Board (A2)

TP108 -12.0+1.2V -12 Volt Regulator (U39)

TP109 +12.0+1.2V +12 Volt Regulator (U40)

5. Move jumper P62 to J62 pins and 3. Using an
oscilloscope or frequency countegrify the presence
of the 4800 Hzclock on TP104. Ifthe clock is
missing, check modem U4 and U41.

6. Move P62 back to J62 pins 1 and 2.

LOGIC BOARD TEST

the GETC when it is installed in a station.

These tests may be used to benchthesGETC ottest
If the tests are

performed while the GETC is in a station, connectors J6
thru J8 and J19 must be disconnected.

Serial Link Test

1.

Apply power tahe GETC (or press RESET switch S4
if power is already applied)The terminal willdisplay
the SIMON welcome message. Ithe welcome
message does not appear check the following:

»  Check terminal hookup to J8 (J100).

» Be sure DIP switches (S1 - S3) are set correctly.
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» Check for +5 volts at U14-4 (SITE RX EN).

Microprocessor Oscillator Test

» Check for proper operation of the reset circuitry,
* Check for seriatlata on the TX and RX lingsee
Site Controller Interface) 2.

2. Execute the <BCL> command (backup
communications link) on the terminal. Press

Connect the frequency counter to J62 pin 1.

Verify the microcomputeclock frequency is 11.0592
MHz +500 Hz.

Reset Circuit (U17) Test

[RETURN] and verify terminal communication to the
master link isinoperative (i.e. no SIMONwvelcome 1
message). '

3. Movethe terminal connection from the masiek J8
(J100) to the backup link J19 (J101). Pi&RETURN]
andverify the terminal communication on thackup
link is operative. The terminal willdisplay the

SIMON welcome message. 3
4. Execute the <MCL> command (mastgr
communications link) on the terminal. Press '

[RETURN] andverify terminal communication to the
backup link is inoperative.

5. Move the terminal connection from thmackup link
J19 (J101) to the mastdink J8 (J100). Press
[RETURN] andverify the terminal communication on

Lower the power supply input voltage to +6 volts.

Slowly increase th&oltageuntil the GETC resets and
sends theSIMON welcome message tbhe terminal.
The power supply voltage should be between +6 and
+9 volts.

Return the power supply input voltage to +13.8 volts.
Pressaandrelease RESET switch SA/erify the GETC
resetsand sends the SIMON welcome message to the

terminal.

Momentarily ground J7-3. Verify the GETC resets and
sends the SIMON welcome message to the terminal.

Watchdoqg Timer (U4) Test

the master link i@perative. The terminal willisplay

the SIMON welcome message. 1

Modulation Setting Test

Executethe command <WAT> tweerify watchdog
timer (U4) time out.

2. Verify the GETC sends t8IMON welcome message

1. Execute the command <XBY BO000=10>. This to the terminal after a two (2) second delay.

connects the HigBpeedData Filter's output from U16
to J7-4 through U15-A. Transmit and Receive Data Test
2. Execute the command <FNT3>. The modem generates This test verifies the operation of the 96Gfhud
a 4800 Hz signal at U4-21. modem (U4)and theHigh SpeedData (HSD) Filter. The
9600 baud data is generated -21 and sent through
3. Connect an oscilloscope to J7-4. Adjust R31 for adSD Filter U16.
scope indication of 1 Vppl10%.

1. Executghe commancXBY B000=10>. This causes

4. Enter CTRL-Z or [ESC] to end the test. switch U15-A to route any transmitted data to J7-4.

Connect a jumper from J7-2 to J7-Zhis routes the
transmit data to the receive data port.

RAM (U3) Test 2.

1. Executethe command <TMX 0000-1FFFF> tbheck

us. 3. Executethe command <MDS 0>. This command

selectsthe RF moden{U4) for the BitError Rate

2. Verify the terminal response of: (BER) command.

SIX PATTERNS CHECK OK
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Execute the command <BER DE-00=1>.

This

5.

command transmits data and simultaneously checks for
data being received.

5. After 10 seconds, Verify the terminal response of:
ERROR COUNT = 0000 RECEIVE

CHECKSUM = 00027C11

NOTE

The test will continually output data in Hecond
intervals. Filtered data may be observed at J7-4

6. To end the test, press CTRL-Z or [ESC].

7. Remove the jumper between J7-2 and J7-4.

Octal Latch (U38) Output Test

This test verifieghe ability of the Octal Latci{U38) to
change states when directed.

1. Move the jumper P15 to J15 pins 2 and 3.

2. Connect a 10K ohm pull-up resistoetween+13.8 V
(TP125) and J15-1.

3. Execute the command <XBY B800=B6>.

4. Verify the logiclevels atthe following pointsusing an

oscilloscope or DC Voltmeter.

LOGIC LEVEL

LO=<05V
MONITOR HIl =>4V, unless
POINT otherwise noted FUNCTION
J15-1 LO 11/73-2 select
J19-6 HI(> 13.0 V) SYNC
U34-10 LO LS ACQ
U38-15 HI EEPROM power
U38-16 LO EEPROM clock
uU38-19 HI not used
uU38-2 LO Walsh bit 1
uU38-5 HI Walsh bit 2

Enter CTRL-Z or [ESC].

6. Execute the command <XBY B800=49>.

7. Verify the logiclevels atthe following pointsusing an
oscilloscope or DC Voltmeter.

LOGIC LEVEL

LO=<0.5V
MONITOR Hl =>4V, unless
POINT otherwise noted FUNCTION
J15-1 HI (>13.0V) | 11/73-2 select
J19-6 LO SYNC
U34-10 HI (>10.0V) | LS ACQ
U38-15 LO EEPROM power
U38-16 HI EEPROM clock
uU38-19 LO not used
U38-2 HI Walsh bit 1
U38-5 LO Walsh bit 2

8. Removepull-up resistor from J15-Jand move the
jumper P15 back to J15 pins 1 and 2.

9. Resetthe GETC by pressing S4. The GETC should
send the SIMON welcome message to the terminal.

10. After receiving thewelcome message, execute the
<BCL> command to selethe backup communication
link.

11. Movethe terminal connection from J8 (J100) to J19
(J101).

12. Executghe <MCL> command teeturn to the master
communication link.

13. The"MCL" command characters should be ehcoed on
the screen. If necho occurs, ensure jumper P15 is on
J15 pins 1 and 2.

14. Movethe terminal connection from J19 (J101) to J8

(3100).
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Low Speed Handshaking Test 5. Connect an oscilloscope to J1&id verify the square

] ] wave has alow level value<0.5 V and a higHevel
This test checkshe operation of theow Speed Data value >4.5 V.

Encode Filter (steps &nd 2) and théow Speed Data
Decode Filter (steps 3 thru 8). 6. Enter CTRL-Z or [ESC] to terminate the test.

1. Connect an oscilloscope and a voltmeter to J19-5. 7 Repeat steps 5 and 6 for the following commands:

2. Executethe command$or each case listeoelow and <LSH 1-2>
verify the output amplitudand symmetry. Enter <LSH 1-3>
CTRL-Z or [ESC] after verifyingthe parameters of
each case. 8. Disconnect thescilloscopeand remove jumper from
J19-5 to J7-2.
Amplitude .
Frequency (Vrms), unless DIP Switch Test
Case| Command  (Hz) otherwise noted This testverifiesthe operation of the DIBwitches and
their associated buffers - S1/U8, S2/U9, and S3/U7.
1 LSH 1-1 10 0.99 to 1.00

1. Executethe command <DSW>. The terminaill

2 LSH 1-2 100 0.80t0 1.00 displaythe current DIP switckialues (OPEN = 1 and

CLOSED = 0) as shown below:

3 LSH 1-3 200 0.44 to 0.54
00000001 00000001 11111100
4 LSH 1-4 1000 >32 dB below 1 81 8 1 8
value measured i S1 S2 S3
case 2

2. Check the open and closed position of each switch. An

5 LSH 2-1 10 0.380 to 0.415 OPEN on the DIP switch idisplayed as "1", while a
CLOSED is displayed as a "0".

6 LSH 2-2 100 0.307 to 0.370 ) . o
This test continually updates the termimisplay at

7 LSH 2-3 200 0.16 to 0.20 each DIP switch setting change.

o | snza | 10m | d waow]  Reum D svices suo szess s
value measured i pen position (show W) to inv :
case 6 S1 S2 S3

GAREREED | | HREEEMEEL

9 | LsH31 | 10 1.04101.20 8080060 | | 80800604 | |EEEHEE0E

10 LSH 3-2 100 0.9210 1.18

5. Enter CTRL-Z or [ESC] to end the test.
11 LSH 3-3 200 0.511t0 0.63 .. ) )
Baud Divide by 2 Circuit (U41)

12 LSH3-4 | 1000 >32 dB  below This test checkthe divide bytwo function of U41 for
value measured il applications requiring 4800 baud RF modem data.
case 10

1. MoveP62 to J62 pins and 3. Thigoutes the 5.5925
MHz clock signal output of the divide biwo circuit

3. Connect a jumper from J19-5 to J7-2. Disconnect the
Jump (U41) to the RF modem U4-16.

oscilloscope and voltmeter.

2 Install jumpers on J63 pins 1 andJB4 pins land 2,

4. Execute the <LSH 1-1> command. . .
xecu J65 pins 1 and 2, and J66 pins 1 and 2.
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3. Executethe command<XBY B000 = 10>. This
connects the Higlspeed Data Filter's output (U16) to Table 8 - Narrow HSD Filter Response
J7-4 through U15-A.

Frequency (Hz) Response (dB)
3. Executethe command <FNT3>. Thmauses the
modem to generate a 2400 Hz signal at U4-21. 10 0+1
4. Connect an oscilloscope to J&ddverify the presence 500 0 (reference)

of a 2400 Hz signal.

5. Connect a Distortion Analyzer to J&addmeasure the 1500 0+l
distortion of 2400 Hz signal. The distortion must be 3000 041
less than 10%. e
6. Enter CTRL-Z or [ESC] to end the test. 3500 -3+l
7. Move P62 back to J6@ins 1 and 2(Do not remove 10,000 <-20
jumpers P63 thru P66 at this time.)
. 7. Varythe inputfrequency whilemonitoring the output
HSD Filter (U16) Freqguency Response Test level. Verify the frequency response foe Wide HSD
and Wide High Speed Data (HSD) Filters. reference at 1.0 Vrms input).
Table 9 - Wide HSD Filter Response
NOTE
GETCs with the‘MODIFIED FOR EURQPEAN Frequency (Hz) Response (dB)
OPERATION" label have been modified to be
European Technical Standards Institute (ETSI)
: e . 10 0+1
compliant. Refer tothe Modifications section of
this manualfor the ETSIHSD Filter Frequency 1000 0 (reference)
Response test procedure.
3000 0+1
1. Execute the command<XBY B000=10>. This 6000 2+1
connects the filter output to J7-4 through switétb-
A. 7000 -3+1
2. Connect the function generator, through a [ 20,000 <-20
capacitor, to TP114 on the GETC logic board.

3. Adjust the function generatéor a 1000 Hz1.0 Vrms 8. Disconnect test equipment.
signal at TP114.

Phone Modem (U19) Test
4. Connect a distortion analyzer or AC voltmeter to J7-4.

This test verifieshe operation of the Phomeodem

5. Varythe inputfrequency whilemonitoring the output (U19) by looping the transmit data to the receive data port.

level. Verify the frequency response fahe Narrow he i ) q
HSD Filter is within the limits listed in Table 8 (1000 1- Move the jumper P11to J11 pins 2 and 3.
Hz reference at 1.0 Vrms input). )
2. Install a jumper from J9-3 to J9-4.
6. Removehe jumpers from J6thru J66 to select Wide ,
HSD filtering. 3. Executethe command <MDS 1>This selects the
phone modem for the BER command.
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6.

7.

Execute the command <BER DE-00=1>. This
command causethe modem tdransmit data and

10. Verify the logic state at the locations listed below:

simultaneously verify the same data is being received.

Verify the terminal response of:

ERROR COUNT = 0000 RECEIVE CHECKSUM
00027C11

NOTE
The test will continually output data in Hecond

intervals. The datdrain may be observed at
TP105 and TP107.

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

Move the jumper P11 back to J11 pins 1 and 2.

Remove the jumper from J9-3 to J9-4.

Output Latch And Buffer Test (U20 &U21)

This testverifies the ability of the output latches and

buffers (U20 and U21) to change states and checks the frg
panel LED’s for proper indications.

1.

2.

Move jumper P14 to J14 pins 2 and 3.

Move jumper P24 to J24 pins 2 and 3.

Move jumper P25 to J25 pins 2 and 3.

Remove jumper P20.

Install a 10K ohm resistor from J7-14 to ground

Connect another 10K ohm resistoetweenthe test
probe and +13.8 volts (TP125)

NOTE
All outputs, except as noted, are open collector and

must be pulled up to +13.8 before theywill go
high.

Test Point| Logic Level Remarks

J6-1 HI

J6-2 HI

J6-3 Hi

J6-4 LO No pull-up required

J6-5 HI

J6-10 HI

J6-11 LO No pull-up required

J6-12 HI

J6-13 LO No pull-up required
LO<05V

J6-14 HI

nt

J6-15 LO

J6-16 HI

J7-14 LO Use 10K resistor to GNO
LO<05V

J7-15 LO No pull-up required
LO<05V

J7-16 LO

Jo-1 HI No pull-up required
HI>10V

J3A-25 LO No pull-up required
LO<05V

J3C-13 HI No pull-up required

HI>35V

Execute the command <XBY A800 = 52>.
Execute the command <XBY B0O00 = 42>.

Connect J7-6 to ground.

11. Verify front panel LED’s

shown below:

L3, L4,and L6 are ON as
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L1 L2 | L3 | L4 | L5 |L6| L7 Test Point|  Logic Level Remarks
(H7)| (H6)| (H5) | (H4) | (H3)| (H2)| (H1)
HI>7V
LED Indicators| [ O ° ° O ° O J7-16 HI
Legend:[] =OFF ® =0ON []=FLASHING .
Jo-1 LO No pull-up required
12. Execute the command <XBY BOOO = B9>. LO<-10V
13. Execute the command <XBY A800 = AD>. J3A-25 | HI No pull-up required
HI >35V
NOTE J3C-13 LO No pull-up required

Ground.

Ensure jumper is still connectégtween J7-6 ang

14. Verify the logic state at the locations listed below:

LO<05V

15. Verify front panel LED’s L1, L2, L5and L7 are ON
as shown below:

L1 | L2 | L3 | L4 | LS| L6 | L7

Test Point Logic Level Remarks (H7)| (H6)| (H5)| (H4)| (H3)| (H2)| (H1)
J6-1 LO
LED Indicators | e ° o 0O e O e
J6-2 LO
Legend:[J = OFF ® =0ON [J = FLASHING
J6-3 Lo 16. Execute the command <XBY A800 = 00>.
J6-4 HI No pull-up required
NOTE
J6-5 LO Echoes will not occur during this command.
J6-10 LO
36-11 HI No pull-up required 17. Execute the command <XBY B00OO = 0C>.
16-12 LO 18. Remove the jumper between J7-6 and ground.
) 19. Verify the logic state at the following locations:
J6-13 HI No pull-up required
HI>35V
16-14 LO Test Point Logic Level Remarks
J6-15 HI J6-1 HI
J6-16 LO J6-2 HI
J7-14 HI Use 10K resistor to GNIO J6-3 HI
HI>7V .
J6-4 HI No pull-up required
J7-15 HI No pull-up required 16-5 Hi
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Test Point Logic Level Remarks Test Point| Logic Level Remarks
J6-10 HI J6-3 HI
J6-11 HI No pull-up required J6-4 HI No pull-up required
J6-12 HI J6-5 HI
J6-13 HI No pull-up required J6-10 HI
HI>35V
J6-11 HI No pull-up required
J6-14 HI
J6-12 HI
J6-15 HI
J6-13 HI No pull-up required
J6-16 HI HI>35V
J7-14 HI Use 10K resistor to GNIO J6-14 HI
HI>7V
J6-15 HI
J7-15 LO No pull-up required
LO<05V J6-16 HI
J7-16 HI J7-14 HI Use 10K resistor to GNO
HI>7V
Jo-1 HI No pull-up required
HI>10V J7-15 HI No pull-up required
HI>7V
J3A-25 LO No pull-up required
LO<05V J7-16 HI
J3C-13 LO No pull-up required Jo-1 HI No pull-up required
LO<05V HI>10V
. , J3A-25 LO No pull-up required
20. Verify all front panel LED’s (L1 thru L7) are OFF. LO < 0.5V
. < =80>. .
21. Execute the command <XBY A800 = 80 J3C-13 LO No pull-up required

22. Execute the command <XBY B000 = 08>.

23. Verify the logic state at the following locations:

LO<05V

Test Point Logic Level Remarks
J6-1 LO
J6-2 LO

24. Verify all front panel LED’s (L1 thru L7) are OFF.

25. Movejumper P14 from J14 pins&hd 3 toJ14 pins 1

and 2.

26. Movejumper P24 from J24 pins&hd 3 toJ24 pins 1

and 2.

27. Movejumper P25 from J25 pins&nhd 3 toJ25 pins 1

and 2.
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28. Press S4 and reset GETC. 13. Install jumper P20 on J20 pins 1 and 2.

Input Buffer And Port Pins Test 14. Remove jumper from P9-5 to P9-1.

1. Move the following jumpers: 15. Remove the grounds from J7-6, J7-8, J7-10, and J7-12.
* P2610J26 pins 2and 3 Comparator Test (U31-B)

* P2810J28pins2and 3 This test checks the operation of thadjustable
P12 to J12 pins 2 and 3. comparator used to sense external DC inputs on J7-10.

2. Connect a jumper from J9-5 to J9-1 (RTSto CTS). 1. Move P74 to J74 pins and 2 ancensure R141 is
adjusted to its midrange position.

3. Execute command <XBY B000=08>This pulls-up _
J7-14 and applies an RS-232 HI to J9-5. 2. Apply alogic +5 Vdc (TP111) to J7-10.

4. Ground J7-7, J7-9, J7-11, and J7-13. 3. Execute the command <PORAandverify the terminal
response of:

5. Execute the command <POR4ndverify the terminal

response of; XXX1 XXXX
1010 1010 4. Remove the 5 volts and connect J7-10 to ground.
6. Execute the command <POR&rdverify the terminal 5. Execute the command <PORardverify the terminal
response of: response of:
XX01 XXXX XXXO XXXX

(X=DON'T CARE)
6. Removethe ground connection from J7-&@d move
7. Removethe ground connection to J7-7, J7-9, J7-11, P74toJ74 pins 2 and 3.
and J7-13.
Transmit Clock Test

8. Executethe commar&BY B000=01>. This pulls-
up J7-14 and applies an RS-232 LO to J9-5. 1. Connect an oscilloscopmdfrequency counter to J3C-
16 and observe a 9600 Hz square wave.
9. Ground J7-6, J7-8, J7-10, J7-12 and J7-14.
2. The squaravave frequencyghould be 9600 Hz1 Hz
10. Execute the command <PORA4ndverify the terminal (104.17ps period).
response of;
3. Verify the squarevave'sminimum amplitude is 0 Vdc
0101 0101 and maximum amplitude is greater than 4.2 Vdc.

11. Execute the command <POR&xdverify the terminal  Eg| & BSL Drive Test
response of:

1. Connect a 100 ohm 5 watt resisbatweenthe +13.8
XX10 XXXX vdc (TP125) and J19-6.

12. Move the following jumpers: 2. Execute the command <XBY B800 = 08>.

e P26toJ26 pinsland?2
. 3. Measure the voltage at J19-6, voltage must behess
» P2810J28 pins 1 and 2 0.8 Vdc.

e Pl1l2toJ12pins 1 and 2.
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10.

11.

12.

13.

14,

15.

Executehe commancXBY B800 = 00>andremove 3.
the 100 ohm resistor.

4.
Connect a 10K ohm resistoetween J19-&nd ground
(TP124).

5.
Measure theoltage at J19-6, voltage must be greater
than 11.0 Vdc.

6.
Remove the 10K resistor.

RemoveP24 and connect a 100 ohm 5 watt resistor
between the +13.8 Vdc (TP125) and J8-5. 7.

Execute the command <XBY A800 = 20>.

Executehe comman&kPOR3 = ED>echoes will not
occur).

Measure theoltage at J8-5, voltage must be I¢isan
0.8 Vdc.

Resetthe GETC either by depressing S4 or by
momentarily grounding J7-3.

Removehe 100 ohm resist@nd connect a 10K ohm
resistor from ground (TP124) to J8-4. 9.

Measure thevoltage at J8-5, voltage must be greaterig.

than 11.0 Vdc.

Remove the 10 K resistand installP24 on J24 pins 1
and 2.

1.

ROCKWELL MODEM TEST

This testverifiesthe operation of thRockwell modem 2.
by looping transmit data to theeceivedata port. |If a
Rockwell modem isiot installed, skip this tesindproceed
to the next test. 3

NOTE

Rockwell modem boardhust be installed fothis 4,

test.
1. Ensure P11 in installed on J11 pins 1 and 2. S
2. Connect a jumper between Jéitd J6-8 on the GETC

Logic Board.

Connect a jumper between J6-7 and J6-9.

Connect a 680 ohm resistbetween J6-8&nd J6-9.
This loads the transformer.

Adjust R1 (PH RX ADJand R2(PH TX ADJ) to
midrange.

Executethe command <TIM19>. Thisetsthe time
delay from RTS tobeginning of data to 250
milliseconds.

Executethe command <MDS 1>. This command
selects the Rockwell modem for the BER command.

Execute the command <BER DE-00=1>, aedfy the
terminal response of:

ERROR COUNT = 0000 RECEIVE CHECKSUM =
00027C11

NOTE
The first responsenay be inerror. The testuns
continually outputting data in 10 second intervals.

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

Remove the 680-ohm resistordjumpers on J6-6hru
J6-9.

TEST COMPLETION

Remove power from the GETC.

Restore the  jumpers to the correct operational
configuration recorded in step 1 in the Test Preparation
section.

Set the DIPswitches tothe operational configuration
for the station.

Install the correct operating firmwa(EPROM) if the
firmware was changed for the SIMON test.

Return the GETC to the GETC shelf. Make sure all
required plugs Péthru P8 andP19 areproperly
connected to Jéhru J8 andJ19, respectively, at the
rear of thelogic board or system cables connected to
J100 thru J102.
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TROUBLESHOOTING 4. Verify the GETC’'s personality igroperly
programmed fothe specific application.Refer to
The hardwareised inthe GETC isextremely reliable, the configuration manualnd thesoftware release
making component failure the unlikelgause of most notes.

problems. The most commortauses of problems are

programming errors and interface connections. 5. Verify the Turbo Board is properly configured if

applicable.

6. If you suspectthat the GETC hasailed, replace

ON SITE TROUBLESHOOTING the GETC with a knowngood unit properly

Use the following guidelines when troubleshooting a configured for this application.
GETC on site: 7. If the replacement GET@esolvesthe problem,
1. Verify the condition of front panel LEDs. fome bench check thdefectiveunit using theTest and
applications these indicators will actually indicate Alignment procedures contained in this manual.
the cause othe failure oridentify communication
problems.

IN CASE OF DIFFICULTY

If you are unable toesolve a problem toyour
satisfactionthencontact the Ericsson Technical Assistance

Center (TAC) at 1-800-528-7711 (outsitSA, 804-528-
3. Verify that all cablesare properly connected and 7711).

secure. Refer tahe applicable configuration
manual.

2. If available, usethe activity logging feature to
isolate activity whichmight be contributing to the
problem.
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MODIFICATIONS

u32-C
As a result of the diversification of the GETC, the vee ToCasa138m1
. R . 7 H2 H1 10
maintenance technician is apt to encounter a number = N out i

different variations of this unit. Ha Hs

K E— VAT
*SV " ore) sV 12v (BLUE)

GND

The modifications presented in thsiectionaresome of NL

the more common modifications which may be encountered 1
in a basic GETC.However, itwill be necessary to refer to -
the configuration manual fahe specific GETC application

in order to identify any unique modificatiorend the Figure 17 - LSD Filter 19C852138P1
required interface cabling and harnesses. The following steps summarizthe LSD Filter Board
installation:
GETC LSD FILTER, 19C852138P1 1. Resistor R79 and capacitor C34 were removed.
D inti 2. Capacitors C18ndC21 were bent over so thepuld
€scription not interfere with the board’s installation.

The GETCLSD Filter is a four-pole elliptic filter with
a nominal bandwidth of 50 Hand alower frequency peak
ripple response of the filter centered at 75 HZhis
centering at a nominal 75 Hz is controlled byamboard
clock (9100 Hz). Ithe filter is installed in aystemusing 4. The wiresvere connected betweéme LSD Board and
test radiostheir personality EPROMs (19A705272) must  the Logic Board at the following points:
be Group 6 or higher.

The LSD Filter Board was mounted dhe Logic
Board by using a stand-ofind longerscrew at the
mounting location above J17.

e LSD Board| COLOR LOGIC BOARD
Specifications
H1 (OUT) | White R79 - end toward front g

Temperature Range.......... 0OCto70C shelf.
Supply Voltage................... +%dc to -12 Vdc H2 (IN) Red R68 - end toward front o
Input Audio Level............... 0 dBm shelf.
Output Audio Level............ 5.5 dBmt4 dBm at 75 Hz H3 (+5V) | Orange | D27 - anode side.
Frequency Response........ 25 Hand below <-30 dB H4 (GND) | Violet R81 - end towardrear of
(Ref. 0 dB at 75 Hz) 300 Hz to 4,000 Hz <-30dB shelf.

105 Hz +3 dB : .

250 Hz <25 dB H5 (-12 V) | Blue C13 - negative side.
Installation Filter Testin

This filter board contains test pads and alignment holes

of a couple of componentsiounting the.SD Filter Board, to allow for easytest fixture design. Figure 1$hows the

and tacking the wires to the designated points on the GET'EIJomlnal frequen_cy response fcbh|'s board. A quick anq
Logic Board. easy way to verify the filter board’s frequency response is to

use an audio spectrum analyzer such &ealett Packard

Basically, the filter, shown in Figure 17 replaces theHP3580A which contains itswn audiotracking generator
filter built around U33 (refer to Figure 8). to apply tothe audio input of the filter boardBesides
power suppliesthis is theonly piece of test equipment
heeded. TheHP3850A can display a reference filter
board’s frequency response plot besittesUUT response
display for visual comparison.

The installation of th& SD filter requireghe removal

Refer to the drawings in the back of this manual for th
LSD Filter Board’s schematic and outline diagram.
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LBI-38894 MODIFICATIONS
Adjust the function generatéor a 1000 Hz1.0 Vrms
0 signal at TP114.
20 Connect a distortion analyzer or AC voltmeter to J7-4.
. / N
10 dB/div. N Vary the inputfrequency whilemonitoring the output
-40 level. Verify the frequency response fahe Narrow
™~ HSD Filter is within the limits listed in the tableelow
60 (1000 Hz reference at 1.0 Vrms input).
Table 10 - Narrow HSD Filter (ETSI)
15Hz  75Hz 215 Hz Frequency (Hz) Response (dB)
20 Hz/div.
10 0+1
Figure 18 - LSD Filter Response
500 0 (reference)
OPTION SXMKA3L - ETSI GETC (HSD Filter 1500
+
Mod. 350A1127G1) : 0+1
o 2,500 2+
Description 2l
In order to be in compliance with the European 3,000 -3+1
Technical Standards Institute (ETSI) requirements for
adjacent channepower requirements, it is necessary to 8,000 <-20
change thefrequency response dhe Narrowand Wide

High Speed (HSD) Filters.
Specificallythe capacitors Cthru C9,C96, andC97,

and resistors R28thru R30 are replaced with the
components listed in the Parts List sectiorthi$¢ manual

for Option SXMK3L.

ETSI HSD Filter (U16) Frequency Response
Test

This testverifiesthe frequency response tife Narrow

and Wide HSD Filters installed by optiorBXMK3L for
ETSI compliance.

NOTE
This procedure replaces the procedure titld8D
Filter (U16) FrequencyResponse Test” in the
Service and Test section of this manual.

1. Execute the command<XBY B000=10>. This
connects the filter output to J7-4 through switétb-
A.

2. Connect the function generator, through a |i®

capacitor, to TP114 on the GETC logic board.

Removethe jumpers from J6thru J66 to select Wide
HSD filtering.

Vary the inputfrequency whilemonitoring the output
level. Verify the frequency response floe Wide HSD

Filter is within the limits listed in the tablbelow

(1000 Hz reference at 1.0 Vrms input).

Table 11 - Wide HSD Filter (ETSI)

Frequency (Hz) Response (dB)
10 01
1,000 0 (reference)
2,500 01
4,000 -2+1
4,500 -3+1
12,000 <-20

Disconnect test equipment.
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GUARDOG AUTOMATIC RESET Refer to LBI-39004 for complete details arstalling

) the Guardog system and operation of the Reset Unit.
The EDACS Guarddg option allows users to

automatically or remotely reset an EDACS repeater via the

Station GETC. Automatic resetting is accomplished whetMICROPROCESSOR RYT 121 6060.
the ResetUnit sensesthe GETC hagnabled Failsoft. GETCs using the 349A9607Gdoftware (or later)

\;\lﬁ?c?;aggllse?;t gcfenzjblrigt;etol:‘;?xégmt Initiates  an require a faster microprocessoi.his additionalspeed is
' provided by the DallaSpeedIt fp 80C320 microprocessor
Remoteresetting is accomplished when tResetUnit  (RYT 121 6060/A). The processor is factorinstalled in
decodes individual reset commands from a DTMF GETC 19D904868G4.

telephone connected to the site. For 19D904868G3 GETCs being upgraded to

349A9607G4  software, the microprocessor Ul

(19A705557P1) must be replaced with tRYT 121
GETC'’s with this option can be identified by thfiset ~6060/A microprocessor. This modification is only

Turbo GETC Bracket (19C337711P1) with four connectorsapplicable to GETC's used irhe following product

Two of the connectors (J1Gghd J104) arefor the Turbo  applications:

option and two (J3 and J4) arefor the AutomaticReset

Installation

option. OPTION DESCRIPTION
The installationmodifiesthe GETC by installing the _
Automatic Reset cable 19B803258PThe following steps XXMD3D, XXMD3E | MASTR lIl/lle Stations
summarize theable’sinstallation which is diagrammed in | xxpT1B MASTR ll/lle Auxiliary
Figure 19: Receivers
o XXCP1H Simulcast Control Point
12 yde 138 Vdc© 3 GETCs
visp RS a6 Cran <P STRB1H 900 MHz Stations
E P J30r34 SXMD3J MASTR Il Stations
-:EB‘:_—l J19-3 25> GETC Reset .
L croung SRCP7E MASTR Il Auxiliary
124 ———4>>— FailSoft Status Recelve rs
u20 uU23-D _:’__3»_
> 1 - NOTE
190904266 The_ faster re_:placement microprocessor shou_ld not
be installed in CNI, SCAT, or Uplink - Downlin}

GETCs. This processor and  theoperating
software in these applicationgre  currently

Figure 19 - GETC to Guardog Interface Diagram ; .
incompatible.

1. Thetwo 4-pin connector blocksre mounted in the
GETC Turbo bracket at J3 and J4.

Installation
2. Jumpers from J16 and J24 are removed. ] ) )
Use the following procedure wheninstalling the
3. Thecable’sB-pin p|Ug (Wlth thediode mounted on the rep|acement microprocessor in U1l.

side) is plugged onto J24. The plugis 1(anode of

diode) mates with J24 pin 1. CAUTION

4. The cable’s 4-pin plug is plugged onto J16. The plug’s
pin 1, 2, and 3 mate witld16's pin 1, 2 and 3
respectively.

’ for handling
5. The cable’s red wire is inserted into J7-3 (RES IN). ‘ : b \ ELECTROSTATIC

6. The cable’s black wire is inserted into J19-3 (GND). SENSITIVE DEVICES

Observe precautions
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MODIFICATIONS

LIGHTNING PROTECTION GROUNDING

GETC Lightning-Protection Grounding Kit (344A4500) is
installed. This kit is normally installed at the factory for all
GETC applications.

process:

1.

4. Remove U1 (19A705557P1).

5. Install thenew faster microprocessor (RYT 121

6. Checkout GETC performance according totess

1. Remove power from GETC. 2.
2. Slide GETC shelf into service position.

3. Verify CMOS Modems Ué&ndU19 are EGE part

number 19A704727P4 (manufactured by Texa%
Instruments). The faster microprocessmy not '
work properly with earlier versions of the modem.

The solderlessterminal end of thewires is then
attached to the GETQogic Board using thelock
washersand machinscrew as shown in Figure 20. A
clinch nut isalready mounted to the solder side of the
board.

6060/A) into theXU1l socket. This processor is
similar to the DallaSpeedIuP (80C320).

procedure in LBI-38894.

Maximum lightning protection is achieved when the

The following procedure summarizete installation

The wiresare theouted out of the shelf as shown in
Figure 21.
Lay wires alongside harness 19C320811 (198802410 on
MASTR 1) over spiral wrap so that the harness clamps are
around these wires, also.
)
S
;/'////
’/ I.’
. 41
‘ _,_,/""’ J_f/
+ +~ O +
-+ (b'ﬁ.. Bolt Solderless T
Terminal to board
Modem W +
GETC Board

Two wires (black 16 AWG hookupire, 2-feet long)
are prepared as follows:

a. The wiresare stripped and tinned 1/2-inch on one
end and 1-inch on the other end.

b. A solderless terminal (19B209260P1), bent
approximately 30 degrees so it will cletre board
mounting screw, is attached tbe end strippetack
1/2-inch on each wire as shown in Figure 20.

Split Bolt
Machine Screw Solderless Terminal (34 10’\-‘-06091]\\ e
{MBOF13004B6) (19B2009260P1)
Lock Washer ». a
(N404P1386) —— Bend solderless terminal g 2
1 ‘_/— Up to approne. 30 degree angle T4
GETC =G ™, toclear GETC board mounting screw
== Pilitalimtibiliiual
Board \ =4
t % Side View of
A | | Spiit Bot
£ B 33 -
Clinch __/ _.% i E
Mut i i i Ll 1]
$ 3 ;3 Cabinat
: i 7 Earlh-Ground
3 I V Bus Wire
E IS -5
d ?

Figure 20 - Lightning-Protection Kit Installation Detail

4.

Figure 21 - Lightning-Protection Kit Cabinet
Installation

When the shelf is installed in the raclsethe split
bolts to attach the wires’ end stripped 1-inch to the
cabinet earth-groundhus wire(part of the Cabinet
Grounding Strap Kit 344A4730) as shown in the split
bolt side view in Figure 20.

NOTE
In order to beeffective, the Cabinet Grounding
Strap must be strapped to the building and/or earth
ground.
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8-BIT MICROPROCESSOR - U1
19A705557P1 (P80C32)

FUNCTION DIAGRAM

PD.O, PO.T P20, P2 T

Tartocft 7 a3 Vee
T2EXIP11 ]2 ssProo ——————— ijijntt —IEETH“————— —————

PL2ds 38 [3PO.1 vee, '

P1.3]4 a7 [3Po.2 ¥z 1

PlL4C]s 36 | ro3 r{ |

PL5 6 s Po.s

P 7 M Pos ' 4_] :

P17 C]8 33|P06 | RAM L —

RSTC] 9 zfaror | I
P3.0¢ RxD 10 3 FEA | iL |
P11 TXD N 30 ALE I I
P3.2 1 INTD (12 29[ PSEN | I
P3.3¢ INT1 13 pai me 12PN : |

P2.4! TOC]14 27HP26 it PROCRAM ] A |
P35 TIC]B P25 I Aoerran N |
P36 wR]6 25p2.4 i
Fa.rLR0 E 17 24 :P2-3 l b |PCEIN ZCOMT 0! TCOM I
XTaL 2 Cls p] ] R I [Teoon JEED-DI: o] I
XTAL 1 19 22 P21 17 |z | e [rcers] -® |
Vss CJ20 21EaP20 | B LR P m I
: pumsfggxsn“m PROGRAM ]
FUNCTION DIAGRAM — = I
prpel LT [ !
“E"'i" ch'll?nm E% [N i
RST-—ar gy I
|
* j
' [
| Fﬂ I
L [
XTRA 1_XTR12 e P
(M
PLO, PLT P30, P3.T
i
MICROCOMPUTER ABBREVIATIONS
PORT: PART OF THE I/0 SECTION OF A PROGESSOR PROG: PROGRAMMABLE 1/0 STROBE
P2 :
P12 | MEANS PORT 1BIT2 PSEN: EP)I?_?EESHSJE&E&\I’ABLE USUALLY USED WiTH
P1-2
RST:  RESET PROGRAM COUNTER T0 0 88: ?LI%%LEA?“TEP USED FOR SINGLE STEPPING A
TXD:  TRANSMIT DATA (SERIAL) Vss: CIRCUIT GROUND POTENTIAL
INTG:  INTERRUPT 0 Vee:  +? VOLTS POWER SUPPLY DURING OPERATION
T0:  INTERRUPT INPUT USUALLY USED FOR TESTING PROGRAMMING, & VERIFICATION
WR:  WRITE DATA TO EXTERNAL MEMORY VP:  STANDBY POWER TO INTERNAL RAM
RD;  READ DATA FROM AN EXTERNAL MEMORY CS:  CHIP SELECT-EMABLES INPUTS & QUTPUTS
XTAL: GRYSTAL INPUT TO INTERNAL OSCILLATOR CE:  CHIP ENABLE-ENABLES THE CHIP
EA:  ENABLE DOE:  OUTPUT ENABLE-ENABLES THE OUTPUTS
ALE:  ADDRESS LATCH ENABLE OUTPUT USED FOR Vpp:  SUPPLY VOLTAGE DURING PROGRAMMING
LATGHING PGM: PROGRAMMING-USED FOR PROGRAMMING
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IC DATA

U1l - 8-BIT MICROPROCESSOR

RYT 121 6060/A (80C320)

o . |
p1.0 01 40 B vee H
P11 02 39 [ P0.0/AD.0 = &
P12 43 38 3 po.1/AD1 £ L [ anssmen | :
P13 4 37 P P0.2/AD2 2 J :
p14 5 36 A po 3/AD3 * = K= - | mwrees ] [ swumee: | e
p15 e 35 [ po.4/AD4 g i £
P16 7 34 [ po5/AD5 g ] v [ stack pomren| B
P17 s 33 1 P0.6/AD6 = I I
rRsT o 32 A po.7/aD7 T
P3.0/RXD0 & 10 313 EA L ADOAESS B
P3.1/TXxD0 K11 30 P ALE ]
P3.2/INTO 12 29 F PSEN - H Py
P3.2/iINT1 13 28 P27 g Z) EE
P3.4/T0 & 14 27 P26 Ef — o i
p3.5T1 15 26 H p2s g Sk § bl it . g
P3.6/R 516 25 H p2.4 e K== e 2 3
P3.7/RD CJ17 24 A P2.3 EY — — H g
XTAL2 18 23H P2.2 ) @
XTAL1 (19 22 P p2.1 = POWER COMTHOL RLG. WATCHDOG REG. T
Ground H20 21 F p2.o ook '_1—|
T - ) _.@ml_’_. (T':":J‘ ._[ Ve POWER MOMITOR
v ' v 4 4 [ [)
U3 - DIGITAL 8K X8 RAM
19A705558P12
PIN ASSIGNMENT BLOCK DIAGARAM
L1 R b1 1\'_|:|: LSB...A5 _D_
nazll 2 i IW i _[:
AIE ! 6 :ez P Yo
aslf] ¢ 25 [ja8 _{§
e
sils 14 [lag A2 ROW MEMORY ARRAY s
umls 13 flann . S—— SELECT/ (256 ROWS
= A8 L& |neconen 256 CLUMNS)
a7 221§ o _[:
a2l s 21 fara
af]s 2 17 Al _{t
aof] 10 13 [Joa? MSB....MQ—E
pao (] 11 18 [10as T T
g 12 17 1vas DQO —-ﬁ— INPUT
paz{ 11 16 [1oos S DATA SENSE AMP j
vss 14 15 {1pa3 Da7 ?— CONTROL COLUMM SELECT/
CECODER
PIN NAMES _
E1
AD-ATDL . o seeisme s Address
W Wirite Enable E2 - LSB AQ A1 A2 A1 A4 M5B
ElET o mmee ue s Chip Enable - A
[« J Qutput Enable w \[J
DQo-0Q7. ... Data lnput/Cutput 6
Moo s ws & +5 V Power Supply
A Ground
MC. .. ... ... No Connection
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INDENT

LOCATER —|

[ T - - T R - R S NPT
A rararir e

— =
jury

¢

é

TOP VIEW

A& e
rm

] 28
] 27
] 26
] 25
] 24
] 23
] 22
] 21
] 20
] 19
] 18
] 17
IRG
] 15

PIN
NAME

RE

EN
RESOUT
ADO
ADL
AD2
AD3
AD4
ADS
AD6
AD7
ALE
V5SS
LUKl
VCD
XTALL
KTALZ
CLK2
DATALN
SAT/ G
TXDAT
RCVCLK/Q2
RCVDAT/QO
INT
RES(N
s
CLK3/4
WR

28 PACK
PIN

—
SWESN NS W -

o
L 1S =

14

—
o,

16
17
18
19
20
21
22
23
24
25
26
27
28

MODEM - U4/U19
19A704727P4

DESCRIPT

READ ENABLE (A
CHIP ENABLE (A
RESET QUTPUT (
BI-DIRECT IONAL
BI-DIRECTIONAL
BI-DIRECTIUNAL
BI-DIRECTLUNAL
BI-DIRECTIONAL
BI-DIRECT [ONAL
BI-DIRECT IONAL
BI-DIRECTIONAL

10N

CTIVE LOW)
CTLVE LOW)
ACTIVE HIGH)
ADURESS/DATA
ADDRESS/DATA
ADDRESS/DATA
ADDRESS/DATA
ADDRESS/DATA
ADDRESS/DATA
ADDRESS/DATA
ADDRESS/DATA

BUS
BUS
BUS
BUS
BUS
BUS
BUS
BLS

ADDRESS LATCH ENABLE (ACTIVE HIGH)

GROUNL

BUFFERED OSCILLATOR QUTPUT

POWER SUPPLY

USCILLATOR [NPUT

OSCILLATOR OUTPUT

640 KHZ QUTPUT

RECEIVED DATA INPUT

RECEIVED SAT INPUTJG1 EN. HC138 (ACT. HI}
TRANSMIT DATA QUTPUT

RECOVERED CLOCK QUTPUT Q2 CUTPUT FOR HC138
RECOVERED DATA OUTPUTjQO QUTPUT FOR HC138
INTERRUPT REQUEST (ACTIVE LOW 0.0.)

RESET INPUT {ACTIVE HIGH)

CHIP SELECT {ACTIVE LOW)

TRANSMIT CLOCK QUTPUT/CLK1/6 OUTPUT

WRITE ENABLE (ACTIVE LOW)

BLOCK DIAGRAM

Do

D1

D2

JDQ

pa 2

D5 14

7
DE

18

D7

Qo

=]
Q2

Q3

12 o4

15

as
[Fl5}
o7

16

19

Latch Enable "4"’

Output Enable 1

Pin 20 = ¥ecc
Pin 10 = GND

OCTAL DATA LATCH - U5
19A703471P2 (74HC373)

PIN ASSIGNMENT

Output Enable [}
ao [}
po [}
D1 {]
o1 ]
Q2
D2 |
D3 ]
a3 |

GND ] Latch Enable

FUNCTION TABLE

Dutput Latch
Enable Enable D DOutput
L H H H
L H L L
L L X no
change
H X X 2

X = don't care
2 = high impedance
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DATA

U6 - OCTAL TRI-STATE TRANSCEIVER
19A703471P8 (74HC245)

LOGIC DIAGRAM (POSITION LOGIC)

PIN ASSIGNMENT
ENB OUT,G
DIRECTION [[1® ~ 20[] vcc (2)
”” | 1 us)
A102 19[] OUTPUT ENABLE - BI
A23 181 B1 AE U
(4} ) he
A3 l]4 17{1B2 A3 — ] 08) s
A4lls 16 [1B3 A4
I5) by
A5 06 15[1 B4 a5 _(6) o 1G]
| L ] (14} FUNCTION TABLE
ABOl7 14[1B5 e BS CONTROL INFUTS
ap—tll > SUTENT OPERATION
INGIE: 13[1B6 [ 2 LUl ENARLE pRECTION
Aslls 12[187 a7-d8l 1 2 S I -G A
BT
GND [ 10 11 ] B8 - (9] rC Y| [ 5 H Di\;:};!ﬂ;\ﬂ?gl;&gUBFRUM
" | Bl a | (] B8 H ®x  |BusSES |SOLATOR
(HIGH IMPEDANCE STATE}
PIN 10 = GND X=DOICT: CARE
PIN 20= Vec
U7/U8/U9 - OCTAL TRI-STATE BUFFER
19A703471P1 (74HC244)
Voo 26 11 244 1v2z 2A3 1¥3 2AZ  1¥a 2A1 E 1A 1Y E 24 2y
1] o o} 1} o o
o 1 1 g 1 1
1 a z 1 o z
1 1 Z 1 1 z

1G 1Al 2¥4 1A2 2Y3 1A3 272 1Ad 271 GHD

Z = HIGH IMPEDANCE

U10 - DUAL 2-TO-1 DECODER/DEMULTIPLEXER

19A700037P363 (74LS155)

SELECT
DATA STROBE INPUT OUTELITS
Voo c2 G2 A 2¥3 22 Y1 Yo
|1B |15 |14 |13 |12 |11 |1|] |9
G2C2 |
gi B B A A
E :
'_Iﬁ] T1 BB A A I

i
|B

1 2 ]3 4 5 | 7 Is
DATA STROBE SELECT1Y3  1¥2 1Yl 1v¥D, GND
c1 G1 INFE"UT OUTPLUTS

2-Line-to-4-Line Decoder
or 1-Line-to-4-Line Demultiplexer

Inputs Qutputs
Sepect |Strebe | Data
B A Gi 1 1Yo 11 Y2 1Y32
X X H X H H H H
L L L H L H H H
L H L H H L H H
H L L H H H L H
H H L H H H H L
X X X L H H H H
Inputs Qutputs
Select | Strabe | Data
B A G2 G2 2Y0 2¥1  2v:  2Y3
X X H X H H H H
L L L L L H H H
L H L L H L H H
H L L L H H L H
H H L L H H H L
X X X H H H H H
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U11/U12/U13/U29
HEX INVERTING BUFFER/CONVERTER
19A700176P1 (4049UB

U15/U34
CMOS TRIPLE 2 CHANNEL
MULTIPLEXER
19A700029P38 (4053

OUT/IN IN/OUT CONTROL
—— —— i ehubuiy
Voo b a ay  ax

OO

)

0200202020200
by bx oy c ox  INH VEE Va8
TISuT . WT/IN N/UT

INPUT “ON” CHANNELS
INH|C [ B | A c b a
1 x | x| x NONE [NONE |[NONE
)] 0 0 0 CcX BX AX
1] 0 0 1 CX BX AY
o (0|1 0 CX BY AX
)] 0 1 1 CX BY AY
1] 1 a 0 cY BX AX
o |1 0|1 CY BX AY
0 {1 110 cY BY AX
1] 1 1 1 cY BY AY

U16/U30/U32/U33/U37
QUAD OPERATIONAL AMPLIFIER
19A704883P1 (MC3303P)

PIN CONNECTIONS

out1 [1]

2
14 9 INPUTS

M TG

D Vee [4]

&)
R L LT
L:J it g INPUTS s

2

a

~ El ouUT 4
E}@J Q{j
Al
2 ::l:> <:‘ El INPUTS
E| 3

ouT 2 E

(TOP VIEW)
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IC DATA

Ul7/u3l
DUAL VOLTAGE COMPARATOR
19A134764P2 (LM393N)

PIN LOCATER [PIN 1)

‘;\I ﬁ I (11 fINDENT [OFTIONAL])

TOP VIEW @
b .:‘n
5 8
OUTPUT 1 [I 8 | Vec
INPUT 1 () E 7 | outPuT 2
TOP
VIEW
INPUT 1 (4] E 6 | INPUT 2 (-]
GROUND E 5 | INPUT 2 (4]

uils
DUAL OPERATIONAL AMPLIFIER
19A700086P4 (4558)

\_/
OUTPUT A E 8| vece
INPUT A{-) |2 7 | ouTPUTB
INPUTA(+) |3 & | INPUTB (")
VEE | 4 @ 5| INPUTB (+)

U20/U21/U38
CMOS OCTAL DATA FLIP-FLOP
19A704380P11 (74HC273)

Vec g bg D7y @y Qg Dbg Dg Qg CLK

CL Q1 D Dz Q2 Q3 D3 Dy

INPUTS QUTPUTS
CLEAR |CLOCK | P Q
B X X o
1 1 1
1 o ' §

1 o X Qo
X = DON'T CARE Qg - Q BEFORE

u22
CMOS QUAD 2-INPUT NOR GATE
19A703483P1 (74HC02)

PIN ASSIGNMENT

LOGIC DIAGRAM g . l4flvee
alll 2 13[1v4
BI[]3 i2[l B4
a2 | vzl 4 nflas
;Do—n LEYE lefivs
B1
B2[|e o [les
5 GND[|7 8 llA3
A2 4
Y2
g2-b
Y= A+B
8 FUNCTION DIAGRAM
A3 {0
532 Y3 INPUTS ouTPUT
A [ Y
ag— s L L “
N Y4 L H L
Ba— H L L
H H | 8
PIN 14z Vco
PIN 7= GND
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U23/U24/U25/U26
HEX OPEN COLLECTOR INVERTER
19A116180P75 (74086)

PIN

2 5 8
LOCATER IJl-LI il I?—LI :EH P :1[\ = 8
<
BOTTOM VIEW 50 "; 0 o8

R TETATETETLT

413121110 9 8 o | ;C 510

u27
QUAD LINE RECEIVER
19A116704P2 (1489

Response
Control C

py
Input 4 E E Vee

-
Resp 2 13] Input D
Control A E ‘ j

R
owput s A F 12] Control D
Input B E EOutput D
Response

Input C
Control B 5 E npu
Output B E B

Ground E

L | Ch

E Output ¢

u14/u28
QUAD LINE DRIVER
19A116704P1 (1488

1413 12 11 10 9 8
Ju Ju o oo n

u42

QUAD 2-INPUT NAND GATE

19A700029P7)

D TOP VIEW ’”:’Ef” \ 1312 11193 g 5— .
11,- -g ~,_3r 1{ -,ér E ‘]7{' ElcquCAIToR —\3\. TOP VIEW ::}IO
TIITTEY oo
12—
2o—| o—0o 3 Eg:DD—OH ,3_}”
4 —L—'—O 7 YoD=FIN 14
58:[: ® Vi ——— 014 Vss=pIN 7
138:D)—O 8 V- - O
U39 u40
-12 VOLT REGULATOR 12 VOLT REGULATOR
19A134718P2 (A7912U 19A134717P2 (MC7812CT,
@ 4
123
I INPUT
1. COMMON 2. COMMON
2. OUTPUT 3. 0UTPUT
3. INPUT 4_TAB COMMCN
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LBI-38894 IC DATA
U35
EEPROM
19A704724P3 (MC3303P)
PIN CONFIGURATION FUNCTION DIAGRAM
Aol {8) oo —
A |: {4) Vgg — START CYCLE HV GENERATION
\ TIMING B CONTROL
2 3
E {5) 50A l Sg#\‘;!';f l
vss [ Logie ¥
CONTROL
LoGIC
b—— SLAVE ADDRESS |—p DEC EEPROM
{6} sCL el 34/64x64
I LoaDy NG
{3 Az 3 ORD
{2} A, COUNTER |
{1y AO I
I Ag—»TQ Vgg RIW
2 AND 3A AND A ADDRESS INPUTS
4 Vgs PIN
S SDA SERWAL DATA }12c ; [Pout |,
6 SCL SERIAL CLOCK BUS s LAcR |
7 TEST INPUT— TO Vgg
8 Ve
U4l
DUAL DATA FLIP-FLOP
19A700037P335 (74LS74A)
Vecc ClLAZ D2 CLX2 PR2 Q2 @2
inpuls Qutputs 14 13 12 11 10 9 8
PR CLR CLK D Q a
L H X X | H L é
H L X X L H _ PR
L L X X H* H* > CLK O (] Q
H H } H i L > CLK _
H H { L L H D on a or ©
H H L X Q0 Q0 ?
Notes: QG = the lavel of 1 betore |he indicated
input condilions were established. -
*This cantiguration is nanstabie; thal is, it will not 1 2 3 4 s 6 | 7
persizt when prasat and clear inputs return 1o CLR 1 D1 CLX1 PRI ot ot GND

their inactive (high) level,
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LY
GETC SHELF ASSEMB SYMBOL PART DESCRIPTION
19D901868G3 NUMBER
19D901868G4
c64 19A701534P8 Tantalum: 22 uF +20%, 16 VDCW.
C65 5496267P20 Tantalum: 47 uF + 20%, 35 VDCW;
SYMBOL PART DESCRIPTION sim to Sprague Type 150D.
NUMBER c66 19A703314P4 Electrolytic: 47 uF -10+50% tol, 16
thru VDCW; sim to Panasonic LS Series.
---------- ASSEMBLIES ------- C69
- 0
AL GETC LOGIC BOARD gg T644ACP310K | Polyester: .010 puF £10%, 50 VDCW.
19D904266G1 (Used in G3) co3
04266G4 (Used in G4
1909 ( ) co4* T644ACP247J Polyester: .0047 {F +5%, 50 VDCW.
__________ CAPACITORS ------ C95* T644ACP310J Polyester: .010 pF +5%, 50 VDCW.
- C96* T644ACP210J Polyester: .0010 {F +5%, 50 VDCW.
c1 19A701624P118 | Ceramic: 27 pF 5%, 500 VDCW, co7* T644ACP310J Polyester: .010 yF 5%, 50 VDCW.
"’(‘:”Zd temp coef N80 +30 PPM/*C. co8 19A701534P19 | Tantalum: 47 pF +20%, 16 VDCW.
* . 0,
c3 19A702250P111 | Polyester: .047 UF +10%, 50 VDCW. €99 19A701534P8 1 Tantalum: 22 uF +20%, 16 VDCW.
- 0
cs 19A701534P3 Tantalum: 0.47 L £ 20%, 35 VDCW. €100 T644ACP310K | Polyester: .010 puF +10%, 50 VDCW.
C103 5496267P20 Tantalum: 47 uF + 20%, 35 VDCW;
* .
c6 T644ACP247] Polyester: .0047 {F +5%, 50 VDCW. and sim to Sprague Type 150D,
lorid T644ACP310J Polyester: .010 UF +5%, 50 VDCW. C104
cs* T644ACP210J Polyester: .0010 yF +5%,50vbcw. | |} | | -----e----- DIODES ---------
Co* T644ACP310J Polyester: .010 pF 5%, 50 VDCW. D3 19A700028P1 Silicon: 75 mA, 75 PIV; sim to
C10 19A701534P19 | Tantalum: 47 pF +20%, 16 VDCW. thru 1N4148.
D8
c11 19A701534P8 Tantalum: 22 uF +20%, 16 VDCW. N )
thru D9 19A700025P2 Silicon, zener: 400 MW max; sim to
c13 BZX55-C2V7.
cl4 T644ACP310K | Polyester: .010 uF £10%, 50 VDCW. D10 19J706030P2 Silicon: sim to IN4736A.
thru thru
C26 D13
c29 19A701534P7 Tantalum: 10 pF +20%, 16 VDCW. Dhl4 19A700028P1 f"\'l'ﬁZS 75 mA, 75 PIV; sim to
thru .
C30 T644ACP310J Polyester: .010 yF 5%, 50 VDCW. D17
thru
C34 D19 19A700028P1 Silicon: 75 mA, 75 PIV; sim to
thru 1N4148.
c35 19A701534P7 Tantalum: 10 uF +20%, 16 VDCW. D21
C36 19A701534P9 Tantalum: 47 pF £20%, 6.3 VDCW. D22 T324ADP1041 | Silicon: Rectifier; sim to 1N4004.
c37 T644ACP310J Polyester: .010 yF 5%, 50 VDCW. and
thru D23
Cc41 D24 19A700028P1 Silicon: 75 mA, 75 PIV; sim to
c47 19A701534P7 Tantalum: 10 uF +20%, 16 VDCW. thru 1N4148.
D28
c48 T644ACP310K | Polyester: .010 puF +10%, 50 VDCW. B o
D29 T324ADP1041 Silicon: Rectifier; sim to 1N4004.
c49 19A701534P7 Tantalum: 10 uF +20%, 16 VDCW. thru
cs1 19A701534P7 Tantalum: 10 uF +20%, 16 VDCW. D35
C52 T644ACP310K Polyester: .010 pF +10%, 50 VDCW. D36 19A700028P1 Silicon: 75 mA, 75 PIV; sim to
1N4148.
C53 19A701534P7 Tantalum: 10 uF +20%, 16 VDCW. - _
D37 19A700025P7 Silicon, zener: 400 mW max; sim to
Cb54 5496267P20 Tantalum: 47 lJF + 20%, 35 VDCW; BZX55-C5V6.
sim to Sprague Type 150D. LEDS
C55 19A701534P2 Tantalum: 0.22 pF +20%, 35 VDCW.
c56 10A701534P4 | Tantalum: 1 pF + 20%, 35 VDCW. t;'rlu 16283011P0002 'z-'szr]tzEm't“”g Diode: Red; sim to GE
c57 19A701534P8 Tantalum: 22 uF +20%, 16 VDCW. H7
C58 19A701534P6 Tantalum: 4.7 uF +20%,35vocw. | | | | —oo... JACKS - ===~
c59 19A701534P8 | Tantalum: 22 uF +20%, 16 VDCW. 13 19A705181P1 Connector: 64 contacts; sim to
C60 19A701534P6 Tantalum: 4.7 uF +20%, 35 VDCW. Burndx Cat. RP196B32R1G02Z1.
C61 19A701534P8 Tantalum: 22 pF +20%, 16 VDCW. J6 19A704852P146 | Connector, header: 16-pin, right-
and and angle mount; sim to Molex 22-12-
c62 J7 2164.
C63 19A701534P6 Tantalum: 4.7 uF +20%, 35 VDCW. J8 19A704852P136 | Connector, printed wire, two part: 6
and contacts; sim to Dupont Berg 22-12-
* COMPONENTS ADDED, DELETED, OR CHANGED BY PRODUCTION J9 2064.
CHANGES J10 19A116659P173 | Printed wire, two part: 4 contacts, sim

to Molex 09-75-1041.
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SYMBOL PART DESCRIPTION SYMBOL PART DESCRIPTION
NUMBER NUMBER
J11 19A703248P12 Post: Gold Plated, 13 mm length. P71 19A702104P2 Connector: Shorting Jumper, Gold
thru thru Plated. (Housing Color: White).
J18 P74
J19 19A704852P136 | Connector, printed wire, twopart: 6 | | |} | ---------- TRANSISTORS - - - - - -
contacts; sim to Dupont Berg 22-12- - .
2064, Q2 19A700023P2 Silicon, NPN: sim to 2N3904.
thri
J20 19A703248P12 Post: Gold Plated, 13 mm length. Qby
and
21 Q7 19A702503P2 Silicon, NPN: sim to 2N4401.
J24 19A703248P12 Post: Gold Plated, 13 mm length. Q8 19A700023P2 Silicon, NPN: sim to 2N3904.
thru thru
J26 Q10
J27 19A704852P136 | Connector, printed wire, two part: 6 Q11 19A700022P2 Silicon, PNP: sim to 2N3906.
contacts; sim to Dupont Berg 22-12- Q12 19A116375P1 Silicon, PNP.
2064. Q13 19A700054P1 Silicon, NPN, 60 w; sim to BD-201.
iﬁg 19A703248P12 Post: Gold Plated, 13 mm length. Q14 19A700023P2 Silicon, NPN: sim to 2N3904.
J29 and
Q15
J40 19A703248P12 Post: Gold Plated, 13 mm length. 016 19A702503P2 Silicon, NPN: sim to 2N4401.
J44 19A703248P12 Post: Gold Plated, 13 mm length. 017 19A700022P2 Silicon, PNP: sim to 2N3906.
jf’rﬁ 19A703248P12 | Post: Gold Plated, 13 mm length. Q18 19A700023P2 silicon, NPN: sim to 2N3904.
g 0 g-------- RESISTORS - - - -- - - -
Ja9 19A704779P59 | Connector, printed wiring: 10 R1 19B800784P106 | Variable: 5K ohms +20%, 1/2 w.
contacts; sim to Molex 22-18-2103. .
R2 19B800784P105 | Variable: 1K ohms +20%, 350
{]hSO 19A703248P12 Post: Gold Plated, 13 mm length. VDCW, .5 w.
ru
55 R6 H212CRP310C Deposited carbon: 10K ohms +5%,
and 1/4 w.
J60 19A703248P12 Post: Gold Plated, 13 mm length. R7
thru
69 R8 19A701630P2 Resistor, network: 9 resistors rated
and 10K ohms +2%, 50 VDCW; sim to
{]hYl 19A703248P12 Post: Gold Plated, 13 mm Iength. R9 Bourns 4310R-101-103.
ru
174 R10 H212CRP510C Deposited carbon: 1M ohms +5%,
1/4 w.
---------- INDUCTORS - - - - - - - .
_ R12 19A701537P1 Composition: 10M ohms +5%, 1/4 w.
. R13 19A701250P446 | Metal film: 294K ohm * 1%, 250
trl;l 19A704921P1 Coil VDCW, 1/4 w.
ru
L3 R14 H212CRP322C Deposited carbon: 22K ohms +5%,
1/4 w.
----------- PLUGS ---------- .
R15 19A701537P1 Composition: 10M ohms +5%, 1/4 w.
P11 19A702104P2 Connector: Shorting Jumper, Gold R16 H212CRP310C | Deposited carbon: 10K ohms +5%,
thru Plated. (Housing Color: White).
P18 1/4 w.
. R17 19A701250P273 | Metal film: 5.6K ohms +1%, 250
P21 19A702104P2 Connector: S_hortmg Jumpgr, Gold VDCW, 1/4 w
Plated. (Housing Color: White). )
i R18 H212CRP147C Deposited carbon: 470 ohms +5%,
P24 19A702104P2 Connector: Shorting Jumper, Gold U4 w.
thru Plated. (Housing Color: White). )
P26 R19 19A701250P301 Metal film: 10K ohms + 1%, 1/4 w.
P28 19A702104P2 | Connector: Shorting Jumper, Gold R20 H212CRP310C | Deposited carbon: 10K ohms +5%,
and Plated. (Housing Color: White). and 4 w.
P29 R21
P44 19A702104P2 | Connector: Shorting Jumper, Gold R22 19A701537P1 | Composition: 10M ohms +5%, 1/4 w.
Plated. (Housing Color: White). R25 H212CRP347C Deposited carbon: 47K ohms +5%,
P46 19A702104P2 Connector: Shorting Jumper, Gold and 4 w.
thru Plated. (Housing Color: White). R26
P48 R27 19A701250P269 Metal film: 5.11K ohms +1%, 1/4 w.
P50 19A702104P2 Connector: Shorting Jumper, Gold R28 19A701250P201 | Metal film: 1K ohms +1%, 250
thru Plated. (Housing Color: White). VDCW, 1/4 w.
P54 R29 19A701250P322 | Metal film: 16.5K ohms £1%, 250
P60 19A702104P2 Connector: Shorting Jumper, Gold VDCW, 1/4 w.
g‘é; Plated. (Housing Color: White). R30 19A701250P210 | Metal film: 1240 ohms +1%, 250
VDCW, 1/4 w
P67 19A702104P2 Connector: Shorting Jumper, Gold : . +100
thru Plated. (Housing Color: White). R31 19B235029P8 Variable: 10K ohms, +10%, 1/2 w.
P69 R32 H212CRP510C Deposited carbon: 1M ohms +5%,

1/4 w.
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SYMBOL PART DESCRIPTION SYMBOL PART DESCRIPTION
NUMBER NUMBER
R33 H212CRP239C Deposited carbon: 3.9K ohms +5%, R94 19A701250P382 Metal film: 69.8K ohms +1%, 1/4 w.
14 w. R95 19A701250P383 | Metal film: 71.5K ohms 1%, 1/4 w.
R36 19A701250P176 | Metal film: 604 ohms 1%, 1/4 w. R96 19A701250P350 | Metal film: 32.4K ohms 1%, 1/4 w.
R38 H212CRP122C | Deposited carbon: 220 ohms +5%, R97 H212CRP310C | Deposited carbon: 10K ohms +5%,
14 w. and 1/4 w.
R39 19A701630P2 Resistor, network: 9 resistors rated R98
and 10K ohms £2%, 50 VDCW; sim to R99 H212CRP347C | Deposited carbon: 47K ohms 5%,
R40 Bourns 4310R-101-103, Law
R41 H212CRP210C | Deposited carbon: 1K ohms 5%, R100 H212CRP410C | Deposited carbon: 100K ohms 5%,
1/4 w. Ud w
R42 H212CRP222C | Deposited carbon: 2.2K ohms 5%, R101 H212CRP368C | Deposited carbon: 68K ohms 5%
1/4 w. vaw !
R43 H212CRP210C | Deposited carbon: 1K ohms 5%, R103 H212CRP310C | Deposited carbon: 10K ohms +5%,
14 w. thru 1/4 w.
R44 H212CRP310C Deposited carbon: 10K ohms +5%, R105
thru V4 w. R116 19A701250P201 | Metal film: 1K ohms +1%, 250
R53 VDCW, 1/4 w.
R54 H212CRP156C | Deposited carbon: 560 ohms +5%, R117 H212CRP310C | Deposited carbon: 10K ohms 5%
thru 1/4 w. and vaw ’
RS9 R118
R60 H212CRP312C | Deposited carbon: 12K ohms 5%, R119 H212CRP210C | Deposited carbon: 1K ohms 5%
1/4 w. vaw '
R61 H212CRP310C | Deposited carbon: 10K ohms 5%, R120 H212CRP133C | Deposited carbon: 330 ohms 5%
1/4 w. vaw '
R62 H212CRP147C Deposited carbon: 470 ohms 5%, R121 19A701630P2 Resistor, network: 9 resistors rated
14 w. 10K ohms +2%, 50 VDCW: sim to
R63 H212CRP310C Deposited carbon: 10K ohms +5%, Bourns 4310R-101-103.
14 w. R123 H212CRP210C | Deposited carbon: 1K ohms +5%,
R64 H212CRP210C Deposited carbon: 1K ohms +5%, thru 1/4 w.
Udw, R125
R67 H212CRP247C Deposited carbon: 4.7K ohms +5%, R126 19A700113P63 Composition: 1K ohms + 5%, 1/2 w.
14 w. R127 3R77P511J Composition: 510 ohms 5%, 1/2 w.
R68 H212CRP318C | Deposited carbon: 18K ohms 5%, R128 19A700113P19 | Composition: 15 ohms + 5%, 1/2 w.
1/4 w. '
. R129 19A701250P434 | Metal film: 221 K ohms +19%, 250
R69 19A701250P388 | Metal film: 80.6K ohms + 1%, 250 VDOW. 1w
VDCW, 1/4 w. Sl
070 10A701250P358 | Metal fim: 2.7 o £6%. /4w R130 19A700050P13 | Wirewound: 1 ohms + 10%, 2 w.
- = ‘ R131 19A701250P301 | Metal film: 10K ohms + 1%, 1/4 w.
R71 19A701250P383 | Metal film: 71.5K ohms 1%, 1/4 w. :
. R132 19A701250P266 | Metal film: 4.75K ohms 1%, 1/4 w.
R72 19A701250P384 | Metal film: 73.2K ohms 1%, 1/4 w. _
§ R133 H212CRP310C Deposited carbon: 10K ohms +5%,
R73 19A701250P383 | Metal film: 71.5K ohms 1%, 1/4 w. Law
R74 19A701250P391 | Metal film: 86.6K ohms 1%, 1/4 w. R134 H212CRP210C | Deposited carbon: 1K ohms +5%
R75 19A701250P325 | Metal film: 17.8K ohms 1%, 1/4 w. Udw,
R76 19A701250P383 Metal film: 71.5K ohms +1%, 1/4 w. R135 H212CRP310C Deposited carbon: 10K ohms +5%,
R77 19A701250P382 | Metal film: 69.8K ohms +1%, 1/4 w. V4 w.
R78 19A701250P383 | Metal film: 71.5K ohms 1%, 1/4 w. R136 5493035P2 Wirewound: 1 ohm 5%, 5 w.
R79 19A701250P350 | Metal film: 32.4K ohms 1%, 1/4 w. R137 H212CRP310C lD/ipv:S'ted carbon: 10K ohms 5%,
::38 H212CRP310C lD/ip\zsited carbon: 10K ohms 5%, R138 H212CRP315C Deposited carbon: 15K ohms +5%,
R83 1/4 w.
R84 H212CRP382C Deposited carbon: 82K ohms +5%, R139 H212CRP310C Deposited carbon: 10K ohms +5%,
Ud w. and 1/4 w.
_ . R140
R85 H212CRP318C lD,ipvgs'tEd carbon: 18K ohms +5%, R141 19B800784P108 | Variable: 10K ohms £20%, 1/2 w.
R86 19A701250P388 | Metal film: 80.6K ohms + 1%, 250 R142 H212CRP322C | Deposited carbon: 22K ohms £5%,
VDCW, 1/4 w. V4 w.
R87 19A701250P358 Metal film: 2.7 ohms 5%, 1/4 w. R143 19A701537P1 Composition: 10M ohms 5%, 1/4 w.
R8s 19A701250P383 | Metal film: 71.5K ohms 1%, 1/4 w. R144 H212CRP347C lD/ipv:S'ted carbon: 47K ohms 5%,
R89 19A701250P384 | Metal film: 73.2K ohms 1%, 1/4 w. 145 L2 12CRPA10C Depo'site S carbon: 10K ofms 5%
: +5%,
R90 19A701250P383 | Metal film: 71.5K ohms 1%, 1/4 w. Uaw.
R91 19A701250P391 Metal film: 86.6K ohms +1%, 1/4 w. R146 19A701250P176 Metal film: 604 ohms +1%, 1/4 w.
R92 19A701250P325 Metal film: 17.8K ohms +1%, 1/4 w. R147 H212CRP368C Deposited carbon: 68K ohms +5%,
R93 19A701250P383 | Metal film: 71.5K ohms 1%, 1/4 w. 14 w.
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SYMBOL PART DESCRIPTION SYMBOL PART DESCRIPTION
NUMBER NUMBER
R148 H212CRP310C Deposited carbon: 10K ohms +5%, u20 19A704380P11 Digital: CMOS Octal Data Flip-Flop;
1/4 w. and sim to 74HC273.
R149 19A700184P1 Jumper. u21
R151 H212CRP312C | Deposited carbon: 12K ohms +5%, uz2 19A703483P1 | Digital: CMOS Quad 2-Input NOR
Gate; sim to 74HCO02.
and 1/4 w.
R152 u23 19A116180P75 Digital: Hex Open Collector Inverter;
R153 H212CRP239C | Deposited carbon: 3.9K ohms +5%, thru sim to 7406.
U4 w. U2
R154 H212CRP110C Deposited carbon: 100 ohms +5%, u27 19A116704P2 Digital: Quad Line Receiver; sim to
thru 1/4 w. 1489.
R161 u28 19A116704P1 Digital: Quad Line Driver; sim to
R163 H212CRP110C | Deposited carbon: 100 ohms 5%, 1488.
and 1/4 w. u29 19A700176P1 Digital: Hex Inverting
R164 Buffer/Converter; sim to 4049UB.
R168 H212CRP310C Deposited carbon: 10K ohms +5%, U30 19A704883P1 Linear: Quad Op Amp; sim to
and 1/4 w. MC3303P.
R169 u31 19A134764P2 Linear: Dual Voltage Comparator;
---------- VARISTORS - ------- sim to LM393N.
RV1 19A705677P3 Arrester, Electrical Surge (MOV us2 19A704883P1 Linear: Quad Op Amp; sim to
thru Varistor): Sim to Harris V39ZT1 and MC3303P.
RV13 (marked 3921). uss3
___________ SWITCHES - - - - - - - u34 19A700029P38 Digital: CMOS Triple 2 Channel
R Multiplexer.
) o u3s 19A704724P3 Digital, EEPROM:
S1 19B800010P2 Dual-Inline-Package: 8 Circuits; sim . .
thru to CTS 206-8. u37 19A704883P1 Linear: Quad Op Amp; sim to
s3 MC3303P.
s4 19A701324P1 | Push-Button: sim to IEE/Schadown uss 19A704380P11 | Digital: CMOS Octal Data Flip-Flop;
210091. sim to 74HC273.
________ TRANSFORMERS - - - - U39 19A134718P2 LX];egalr:zdlz Volt Regulator; sim to
u .
T1 19A703656P1 Audio Frequency: sim to Nova ) . -
and Magnetics 5577-06-0001. u40 19A134717P2 Linear: 12 Volt Regulator: sim to
T2 MC7812CT.
_____ INTEGRATED CIRCUITS - - - - u41 19A700037P335 | Digital: Dual Data Flip-Flop; sim to
T4LST74A.
U1l 19A705557P1 Digital: 8-Bit Microcomputer; sim to ua2 19A700029P7 Digital: QUAD 2-INPUT NAND
P80C32 (Used in G1). GATE.
Ul RYT 121 6060/A | Digital: 8-Bit Microcomputer; simto | | |} | -o._._._..__._. SOCKETS --------
P80C320 (used in G4). B
u3 19A705558P1 Digital: 8K x 8 RAM; sim to . . .
MCM6064P-12. XUl 19A700156P5 Socket, IC: 40 Pins, Tin Plated.
U4 19A704727P4 Integrated Circuit, Modem. i(erJj 19A700156P3 Socket, IC: 28 Pins, Tin Plated.
uUs 19A703471P2 Digital: Octal Data Latch; sim to XU4
74HC373. . "
o ) ) XU19 19A700156P3 Socket, IC: 28 Pins, Tin Plated.
U6 19A703471P8 Digital: Octal Tri-State Transceiver; . . .
sim to 74HC245. XU35 19A700156P15 Socket, IC: 8 Pins, Tin Plated.
u7 19A703471P1 Digital: Octal Tri-State Buffer;smwo | | | |- CRYSTALS -------
thru T4HC244. -
u9 %! 19A702511G15 | Quartz: 11.059200 MHz.
u10 19A700037P363 D|g|taI:_ Dual 2»t_o—1 Decoder/ | } 1 A ______. MISCELLANEOUS - - - - - - -
Demultiplexer; sim to 74LS155.
U1l 19A700176P1 Digital: Hex Inverting N402P35B6 Washer, Flat.
thru Buffer/Converter; sim to 4049UB. 19A703248P12 Post: Gold Plated, 13 mm length.
13 N80P9005B6 Machine screw, pan head, steel, No.
u14 19A116704P1 Digital: Quad Line Driver; sim to 4-40 UNC x 5/16".
148_8' ) 8 N404P11B6 Lockwasher, internal tooth: No. 4.
uU15 19A700029P38 Dlglt_al. CMOS Triple 2 Channel 7141225p2 Nut, Hex: 4-40,
Multiplexer.
u16 19A704883P1 | Linear: Quad Op Amp; sim to 1 19A134521P1 | Lens, red. (XMIT).
MC3303P. 12 19A134521P6 Lens.
u17 19A134764P2 Linear: Dual Voltage Comparator; 13 19A702917P7 Heat Sink, Transistor: Sim to
sim to LM393N. Thermalloy Cat 6030B-TT.
u18 19A700086P4 Linear: Dual Op Amp; sim to 4558. 14 19B232901P2 Support.
U19 19A704727P4 Integrated Circuit, Modem. 18 19A116837P3 Nut, Clinch.
19 19A700068P1 Insulator, bushing.
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GETC LSD FILTER
SYMBOL PART DESCRIPTION
NUMBER 19C852138P1, Rev. 1
A2 REGULATOR ASSEMBLY SYMBOL PART DESCRIPTION
19C336816G2 NUMBER
--------- RESISTORS - -------- fee-e-----CAPACITORS ------
R1 5493035P1 Wirewound: 5 ohms +5%, 5 watt; sim .
"g‘g to Hamilton Hall Type HR-5W. c1 19A705205P2 Tantalum: 1 pF + 20%, 16 VDCW.
and
—————— TERMINAL BOARDS - - - - - - Cc2
TB1 7775500P11 Phen: 5 terminals. ;‘13(" 19A702052P114 | Ceramic: .01 uF +5%, 50 VDCW.
and c5
TB2
- 0
_____ INTEGRATED CIRCUITS - - - c4 19A700010P5 Ceramic: 560 pF + 5%, 35 VDCW.
- 1t  1tr o f---eae--- RESISTORS - ---- - - -
ul 19A134717P1 Linear: 5 Volt Regulator; sim to R1 19A702931P301 | Metal Film: 10.0K, 1%, 1/8w.
and MC7805CT. and
U2 R2
R3 19A702931P389 Metal Film: 82.5K 1%, 1/8w.
MISCELLANFE)ORUS PARTS R4 19A702931P301 Metal Film: 10.0K, 1%, 1/8w.
_ 0
19D901868G3, G4 R5 19A702931P377 Metal Film: 61.9K, 1%, 1/8w.
R6 19A702931P325 Metal Film: 17.8K, 1%, 1/8w.
2 19C851553G1 Tray. R7 19A702931P310 | Metal Film: 12.4K, 1%, 1/8w.
3 19C851587G1 Shelf Assembly. R8 19A702931P452 | Metal Film: 340K, 1%, 1/8w.
7 19A115594P2 Grommet. R9 19A702931P314 Metal Film: 13.7K, 1%, 1/8w.
9 19A115204P1 Grease. R10 19A702931P373 Metal Film: 56.2K, 1%, 1/8w.
14 19B235048P1 Ground cable. R11 19A702931P301 Metal Film: 10.0K, 1%, 1/8w.
15 19B201109P1 Rivet, Blind R12 19A702931P432 Metal Film: 210K, 1%, 1/8w.
18 19B235310P5 Nameplate, Blank. R13 19A702931P301 | Metal Film: 10.0K, 1%, 1/8w.
R14 19A702931P339 Metal Film: 24.9K, 1%, 1/8w.
PRODUCTION CHANGES R15 19A702931P201 | Metal Film: 1.0K, 1%, 1/8w.
Changes in the equipmentto improve performance or to simplify circuiteatédied by R16 19A702931P412 | Metal Film: 130K, 1%. 1/8w.
a “Revision Letter,which is stamped aft¢he model number of the uniThe revision - ' ’0
stamped on the unit includes all previous revisions. Refer to the ParfsrLitite R17 19A801251P1 Metal Film: 0 ohms, 1%, 1/8w.
descriptions of the parts affected by these revisions. | |} .. INTEGRATED CIRCUITS - - - -
REV.A - GETC LOGIC BOARD 19D904266G1 U1 LTC1059CS IC, Switched Cap Filter.
To improve the High Speed Filter respofeseuse with Simulcast Systems, ‘i?g
the filter capacitors C6 thru C9 and C94 thru C97 were changed as follows]
U3 19A704971P4 Linear: -5 Volt Regulator; sim to
C6 Changed from T644ACP268J (.0Q68 to T644ACP247J (.004F). MC79LO5ACD.
C7&C9 Changed from T644ACP315D15 UF) to T644ACP310J U4 19A701865P101 |_Linear: Timer; sim to NESSS.
(.010pF).
C8 Changed from T644ACP215J (.0QIF) to T644ACP210J (.004(F).
C94 Changed from T644ACP222J (.0Q) to T644ACP247J (.004F).
C95 & C97 Changedrom T644ACP247).0047 uF) to T644ACP310J
(.010pF).
€96 Changed from 19A700233P5 (470 pF) to T644ACP210J (10910
REV.B - GETC LOGIC BOARD 19D904266G1

To lenghten the reset pulé®m 70 ms to >140 ms whehe GETC is
powered up:

€99 Changed from 19A701534P7 (1) to 19A701534P8 (22F).
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PARTS LIST

OPTION SXMK3L - GETC ETSI MODIFICATION

GETC LIGHTNING-PROTECTION CIRCUITRY
GROUNDING KIT

KIT
350A1127G1, Rev. 1
SYMBOL PART DESCRIPTION
NUMBER

---------- CAPACITORS ------
c6 T644ACP310J Polyester: .010 uF +5%, 50 VDCW.
c7 T644ACP322] Polyester: .022 uF +5%, 50 VDCW.
cs T644ACP215J Polyester: .0015 pF +5%, 50 VDCW.
c9 T644ACP315J Polyester: .015 uF +5%, 50 VDCW.
c96 19A700233P6 Ceramic: 680 pF +20%, 50 VDCW.
c97 T644ACP268J Polyester: .0068 UF +5%, 50 VDCW.

---------- RESISTORS - - - - - - - -
R28 19A701250P205 | Metal Film: 1.10K, 1%, 1/4w.
R29 19A701250P305 | Metal Film: 11.0K 1%, 1/4w.
R30 19A701250P229 | Metal Film: 1.96K, 1%, 1/4w.

344A4500G1
SYMBOL PART DESCRIPTION
NUMBER
2 N80P13004B6 Screw, Machine (qty 2).
3 19B209260P1 Solderless Terminal (gty 2).
4 N404P13B6 Lock Washer (qty 4).
5 19A116850P10 Wire, Stranded; 16AWG Black (qty 2
@ 2 ft each).
6 344A4060P1 Connector; Split Bolt (gty 2).
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ST22-BK ul-2 TB1-2
ST22-BK TB1-2 TB2-2 GROUND
ST22-BK u2-2 TB2-2
W1-BK W1P1-3 TB1-2
ST22-R U1-3 TB1-3
W1-R W1P1-1 TB1-3 +5V R.M.
ST22-W u2-1 TB2-4
R2 TB2-1 TB2-4 +5V INPUT
W1-W W1P1-5 TB2-4
ST22-BR u2-3 TB2-3
W1-BR W1P1-6 TB2-3 +5V
W1-0O W1P1-4 TB2-1 +13.8V
REGULATOR ASEMBLY

19C336816G2

(19C336816, Rev. 6)
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