Maintenance Manual t 0 | Electronics /
LBI-31665G B / M/A-CW

The Future of Mohile Radio

—'

.- _ - '.

. ~UJ
Module AEGI SV G-9600
» for MASTR® Il & Ill Stations, Controllers,
ClU, DVIU & Auxiliary Receivers

M/A-COM Wireless Systems

3315 Old Forest Road
tyco

/ Lynchburg, Virginia 24501
e — (Outside USA, 434-385-2400) Toll Free 800-528-7711
Electronics /

www.macom-wireless.com Printed in U.S.A.



LBI-31665G

TABLE OF CONTENTS

g

DESCRIPTION . . . . . e e e e e e e

SPECIFICATIONS . . . . e e
FED-STD-1027 . . . . .

DESAIlgorithm . . . .

Cryptographic Key . . . . . . . .
Keyfill Loaders . . . . . . . o

OPERATION . . . . o e
FS-1027 Endorsed Modules . . . . . . . . . . e

Non-FS-1027 Endorsed Modules . . . . . . . . . . e
CIRCUIT ANALY SIS . . . e e e

FIELD MODIFICATION KIT SPK-9026 . . . . . . . . e e e e e e

MAINTENANCE . . . . e e
Set-Up And Adjustments . . . . . . . . .. e e e e

DataPolarity . . . . . . . e e
Disassembly Procedure . . . . . . . . . . e e e

AEGISIVG-9600 MAINTENANCE . . . . . . o o o e e e e e e
Level ONeMaintenanCe . . . . . . . . o vt e e e e e e e

0 NN O OO OO0 Ol h W WW W W W WwN =

Level TWOMaNtENANCE . . . . . . o o e e e e e e e e e e e

NOTICE!

Repairs to this equipment should be made only by an authorized service technician or facility designated by the supplier. Any
repairs, alterations or substitution of recommended parts made by the user to this equipment not approved 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The software contained in this deviceis copyrighted by M/A-COM Private Radio Systems, Inc. Unpublished rights are reserved
under the copyright laws of the United States.

This manual is published by M/A-COM Private Radio Systems, Inc., without any warranty. |mprovements and changes to this
manual necessitated by typographical errors, inaccuracies of current information, or improvements to programs and/or equipment,
may be made by M/A-COM Private Radio Systems, Inc., a any time and without notice. Such changes will be incorporated into
new editions of this manual. No part of this manual may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, for any purpose, without the expresswritten permission of M/A-COM Private
Radio Systems, Inc.

Copyright © 1986-2002, M/A-COM Private Radio Systems, Inc. All rights reserved.

MECHANICAL PARTS BREAKDOWN

SCHEMATIC AND OUTLINE DIAGRAMS

SERVICE SHEET

PARTSLIST

TABLE OF CONTENTS- CONTINUED

TROUBLESHOOTING PROCEDURE . . ... ... ..
FUNCTIONAL BLOCK DIAGRAM . . ... ... ...

FS-1027 Endorsed AEGIS/VG Units . . . . . .. ..
Non-1027 Endorsed AEGIS/VG Units . . . . . . ..

AndogBoard . ... ... ... ... L
LogicBoard . . ... ... .. .. ... ... ...

Remote Mode SelectCable . . . . . .. ... .. ..

AnadlogBoard . . ... ... ... ..........
Mechanical Breakdown . . . .. ... ........
Remote Mode SelectCable . . . . . ... ... ...
LogicBoard . . .. ... .... ... .......

PRODUCTION CHANGES . . ... ... ........

DESCRIPTION

AEGIS/Voice Guard module AEGIS/VG-9600isadigital
speech encryption/decryption system used with MASTR 11 &
Il stations, MASTR Controllers, Receiver Voting systems
and the Console Interface Unit (CIU). The AEGIS/Voice
Guard (AEGIS/VG) module provides the digital encryp-
tion/decryption with no reduction in the radio range.

The AEGIS/VG-9600 module permits the operator to
switch between the CLEAR (not encrypted) or DIGITAL
(encrypted) mode when transmitting. The module automat-
ically switches to the correct mode when receiving.

The AEGIS/V G module may beusedin either end-to- end
AEGIS/Voice Guard stations, auxiliary receivers, the CIU,
and in Encrypt/Decrypt (E/D) station applications.

End-to-end encryption consists of encrypted (DIGITAL)
audio from aremote control location through telephone lines,
microwave link or other communications link to the remote
or remote/repeater station, and then to a personal or mobile
radio.

In E/D voting systems, encrypted audio from a personal
radio or mobileunit isapplied to the auxiliary receiver, where
it is decrypted and applied to the Voting Selector as a clear
audio signal.

In E/D station applications, unencrypted (clear) audiois
applied to the E/D station whereit is encrypted and transmit-
ted. Voice encryption is provided only over the RF path.

The AEGIS/V G-9600 module is available in two differ-
ent versions. The two versions are:

*  FS-1027 endorsed includes DES algorithm and
the required security provisions defined by Fed
Std 1027.

¢ Non-FS-1027 endorsed includes DES algorithm
without the security requirements of FS-1027.

The model number, the Part Number, description and
application for each of the AEGIS/VG module is shown in
Tablel.
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Cryptographic

Encryption Technique:

Key Permutations:

System

Guarded Mode Performance:

Speech Digitization:

Automatic Clear/Digital Switching:

Signalling:

Programming:
Personalization

Cryptographic

Electrical
Key Storage:
RAM Keep-Alive Current:

Power Requirement:

Mechanical

Height:

Width:

Depth:

Weight (with mounting bracket)
Environmental

Temperature Range:

Altitude:

Shock:

Vibration:

SPECIFICATIONS

DES 64-hit output Feedback Mode.
7.2 X 10 user selected usi ng Key Variable L oader

Assured acquisition at 12 dB SINAD (SINAD measured in
clear mode).

9600 baud Sub-Band Coding.

Automatically accepts clear or digital signals based on pres-
ence of digital sync data.

Digital Continual Signalling in digital mode. Thirty-two Out-
side Addresses available in some applications.

Externally programmable using Universal Radio Programmer
TQ-2310.

Externaly programmable using Key Variable Loader
19A148910P3

30-second power interruption allowed.
12 mA Maximum

+10.8 to +16 Vdc, 200 mA nominal during quiescent state,
500 mA nominal during DIGITAL TX or RX.

51.6 mm (2.03in.)
175mm (6.9in.)
206 mm (8.11in.)
9.5kg (4.31b.)

-30°C to +60°C (-22°F to +140°F)
5 km (16,500 ft.)

EIA

EIA, USFS

Figure 1 - Operating Controls (FS-1027 Endor sed)

AEGISVG-9600-PR AND
AEGI SV G-9600-PRW

The AEGIS/VG-9600-PR and AEGIS/VG-9600-PRW
Voice Guard modules are utilized in EDACS Console Interface
Unit (CIU) applications and the AEGIS/VG-9600-DR and
AEGIS/VG-9600-DRW modules utilized in Digital Voicelnter-
face Unit (DVIU) applications. The DVIU modules are Aegis
compatible and they are therefore referred to as “Aegis Mod-
ules’.

AegisModulesVG-9600-DR and VG-9600-DRW are simi-
lar to the Voice Guard Modul e described in this manual with the
following exceptions:

Analog Board Changes

* Rev. A thru G units: resistors R8, R15 and R16 are
changed.

* Rev. H or later units: resistors R8, R15, R16 and R2 are
changed, and capacitor C42 is removed.

L ogic Board Changes

e EPROM integrated circuit U2 is changed.
e DSPintegrated circuit U10 is changed.

e personality programming is changed and EEPROM inte-
grated circuit U12 re-labeled (See Table 6).

e transistor Q9 is removed and replaced with a jumper
(between collector and emitter holes).

AEGISVG-9600-AR AND
AEGI SVG-9600-ARW

The AEGIS/VG-9600-AR and AEGIS/VG-9600-ARW
Modulesare utilizedin MASTR |11 station applications. These
modules are Aegis compatible and they aretherefore referred to
as"AegisModules'.

AegisModulesV G-9600-AR and VG-9600-ARW are simi-
lar to the Voice Guard M odul e described in this manual with the
following exceptions:

L ogic Board Changes

e EPROM integrated circuit U2 is changed.

e personality programming is changed and EEPROM inte-
grated circuit U12 re-labeled (See Table 6).

e transistor Q9 is removed and replaced with a jumper
(between collector and emitter holes).
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TABLE 1- AEGISVG MODULE CONFIGURATION

MODEL NUMBER PART NUMBER DESCRIPTION APPLICATION
AEGIS/VG-9600-C 19A148909P2 DES, FS-1027 endorsed MASTR Controller
AEGIS/VG-9600-CW 19A148909P12 DES, Non-FS-1027 endorsed MASTR Controller
AEGIS/VG-9600-SR 19A148909P16 DES, FS-1027 endorsed MASTR Il E/D Station/
Console Interface Unit
AEGIS/VG-9600-SRW 19A148909P14 DES, Non-FS-1027 endorsed MASTR Il E/D Station/
Console Interface Unit
AEGIS/VG-9600-SW 19A148909P15 DES, Non-FS-1027 endorsed Auxilliary Receiver
AEGIS/VG-9600-PR 19A148909P30 DES, FS-1027 endorsed EDACSCIU (VG)
AEGIS/VG-9600-PRW 19A148909P31 DES, Non-FS-1027 EDACSCIU (VG)
AEGIS/VG-9600-DR 19A148909P40 DES, FS-1027 endorsed EDACSDVIU (Aegis)
AEGIS/VG-9600-DRW 19A148909P41 DES, Non-FS-1027 EDACSDVIU (Aegis)
AEGIS/VG-9600-AR 19A148909P60 DES, FS-1027 endorsed (pending as MASTR Il E/D Station (Aegis)
of August 1994)
AEGIS/VG-9600-ARW 19A148909P61 DES, Non-FS-1027 MASTR |1l E/D Station (Aegis)

FED-STD-1027

FS-1027 endorsed Aegis/V G equipment means equipment
that encrypts, decryptsor storesthe cryptographic key meetsthe
requirements of Federal Standard FS-1027 including use of the
DES agorithm, and provides the required physical and el ectri-
cal security. The physical security consists of pickproof key-
locks for mode control and for enabling cryptographic key
loading on the unit. The electrical security provides added
methods for safeguarding the loaded cryptographic key.

DESALGORITHM

The Data Encryption Standard (DES) algorithm uses a
64-bit binary number (56 bits plus 8 hits of parity) as acrypto-
graphic code or key. There are 7.2 X 1016 possible keys. This
electronic key is used for encryption and decryption of the
digitized voice data being transmitted, and precludes unauthor-
ized monitoring of voice communications.

A Cryptographic Keyfill Loader (19A148910P3) is avail-
able for programming the cryptographic key into the
AEGIS/Voice Guard unit.

CRYPTOGRAPHIC KEY

The term "cryptographic key" refers to an electronic code
inserted through the Key Loader Jack on the front of the
AEGIS/VG module.

If no valid cryptographic key has been loaded into the
AEGIS/VG modulewhen an encrypted messageisreceived, the
radio will remain muted. The "no key" condition will be indi-
cated in an attempt to transmit in the DIGITAL mode. Any
attempt to transmit in the DIGITAL mode without a valid
cryptographic key will cause atwo-tone alert to be heard at the
speaker, and the transmission will be inhibited.

NOTE

To complete communications path in the DIGITAL mode,
the cryptographic key must be the same in both the
transmitting and receiving units.

KEYFILL LOADERS

Cryptographic Key Loader, 19A 148910P3, (Option VV4025)
isasmall, handheld calculator- type keyboard display unit that
permits easy entry, storage and transfer of the cryptographic
keyword (key). The Keyloader connects into the Key Loader
Jack located on the front of the AEGIS/VG module through a
coil-cord cable.

In FS-1027 endorsed AEGIS/VG modules, a mechanical
key must beinserted into the FILL/L OCK switch and theswitch
set in the FILL position before the cryptographic keys can be
loaded into the AEGIS/V G module. After the key isloaded into
the AEGIS/V G module, the FILL/LOCK switch is placed back
into the LOCK position, after which the mechanical key and the
Key Loader cable are removed.

In non-FS-1027 endorsed AEGIS/VG modules, simply
inserting the cable from the Key L oader into the Key Loader
jack enablesthekeyloading circuitinthe AEGIS/V G module.
The cable is disconnected after the key isloaded.

Complete operating instructions for the key loader are
contained in LBI-31541.

The Aegis’V G moduleiscontained in ametal housing. A
metal frame assembly provides mounting support for the
logic and anal og printed boards, and thefront panel. Thefront
panel contains al operating controls. All external system
connections are made to four connectors at the rear of the
AEGIS/VG module.

OPERATION

Two different operating procedures are required for the
AEGIS/VG modules. One procedure is for operating the
FS-1027 endorsed AEGIS/V G modul es, and onefor the non-
FS-1027 endorsed AEGIS/VG modules (see Table 1).

FS-1027 ENDORSED MODULES

All controls and indicators, to operate the AEGISIVG
unit, are conveniently located on the front panel. These con-
trols consist of the Mode Select switch, a Zeroization push-
button switch, FILL/LOCK switch and the DIGITAL RX
indicator (see Figurel).

M ode Select Switch

This three-position key switch determines the operating
mode of the AEGIS/V G unit. The operator must have posses-
sion of the key to this switch. The three positions are as
follows:

1 CLEAR TX: All transmissions are made in the "clear"
(unencrypted) mode. This mode is characterized by a
short single warning tone heard in the operator’'s
speaker preceding each transmission to remind the
operator that the transmission is in the clear and may
be monitored. Received messages may be either clear
ordigital. ADIGITAL RX (receive) indicator will light,
when received messages are digital. Clear messages
including normal Channel Guard operation, are re-
ceived ason a standard radio.

2. OFF: The AEGIS/VG function is inoperative and the
radio operates normally in the clear voice mode, for
both transmit and receive. Each timethe PTT switchis
operated, ashort 2-tonewarning toneindicating aclear
transmission is sounded to indicate a CLEAR (unen-
crypted) transmission. If an encrypted message is re-
ceived, the receiver will remain muted. However, if

Channel Guard is disabled, anoise similar to that of
an unsguel ched receiver will be heard.

3. DIGITAL TX: All transmissionsare encrypted and no
warning tone is sounded. The receiver operates as
described under CLEAR TX. Both clear and encrypted
messages will be received.

Zeroization Pushbutton

The zeroization (key dump) pushbutton enables the op-
erator to immediately erase the cryptographic key. The key
must be re-loaded to resume encrypted communications.
After zeroization, communications are possible only in the
CLEAR voice mode with the Mode Select switch "OFF", or
in"CLEAR TX".

FILL/L OCK Switch

The FILL/LOCK switch must be in the "FILL" position
to allow acryptographic key to beloaded intothe AEGIS/VG
unit. The radio will be inoperative until this switch is placed
inthe"LOCK" position after cryptographic key loading. The
FILL/LOCK key is not normally in the possession of the
operator since it is only used for loading the cryptographic
key, and for physical removal of the AEGIS/VG module.

To start sending or receiving messages:

1. Insert the key in the mode select switch and select the
desired operating mode:

CLEAR TX (Clear transmission, clear or digital re-
ceive).

OFF (Clear transmit, clear receive).

DIGITAL TX (Guarded transmit, clear or digital re-
ceive).

NOTE
The key may beremoved in any position desired.

2. Operation is now similar to operating a standard, non-
AEGIS/VG equipped radio. Monitor the channel to
insureit’s not in use before transmitting.

NON-FS-1027 ENDORSED
AEGISVG MODULES

The non-FS-1027 endorsed AEGIS/V G module has only
one operating control: a CLEAR or DIGITAL mode switch
on the front panel selects the mode for transmitting only.
When receiving, the DIGITAL or CLEAR mode is automat-
ically selected regardless of the mode switch position.
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Figure 2 - VGE Module Block Diagram

CIRCUIT ANALYSIS

The AEGIS/VG unit contains two printed wiring boards:
an Analog Board and aDigital Logic board.

The Analog Board consistsof aCODEC integrated circuit
(IC), audio filtering, transmit data filtering, receive data fil-
tering, analog signal switching, CODEC timing, 1/O buffer-
ing and power supply and voltage regulation circuitry. The
CODEC IC provides "anti-aliasing" filtering, analog to digi-
tal (A/D) and digital to analog (D/A) conversion and output
reconstruction filtering.

The Digital Logic Board consists of a control microproc-
essor, adigital signal processing (DSP), IC for speech band-
width compression, a DATA ENCRYPTION STANDARD
(DES) IC for encryption/decryption, a modem IC for NRZ
(Non-return to zero) data transmission and reception, a key
RAM to store the cryptographic key and, input and output
logic circuits.

A block diagram of the AEGIS/VG module is shown in
Figure 2.

In the transmit mode, the AEGIS/VG circuitry converts
the analog voice to a digital bit stream. Then a bandwidth
compression is performed using a sub-band coding a gorithm
programmed into aDigital Signal Processor. Thisreducesthe
digital voice data rate from about 46 kb/s to about 9.2 kb/s.
Thisbit stream of dataisthen encrypted and synchronization
and overhead bits are added to form a 9600 baud data signal.
This signal is then filtered and passed on to the radio trans-
mitter modulator circuit.

When the AEGIS/VG moduleisin the receive mode, the
process is reversed. Synchronization and overhead bits are
removed from the incoming 9600 baud signal. The signal is
decrypted, a bandwidth expansion is performed, and the

CODEC converts the digital bit stream to an analog signa
which is passed on to the receive audio circuit.

Refer to the Functional Diagram listed in the Table of
Contents.

When operating in the encrypted mode, the function of
multi-tone Channel Guard encode/decode in the clear mode
can be duplicated by using eight unencrypted bits in the
recurring synchronization header (see Figures 3 and 4).

These eight bits comprise the Outside Address(es) (OA).
They are assigned on an individual channel basis when pro-
grammed into the AEGIS/VG module EEPROM using the
TQ2310 Programmer, and the AEGIS/VOICE GUARD
EPROM Kit, TQ2344. The OA can be used for selective unit
or group calling, or selective repeater activation.

POWER SUPPLY AND VOLTAGE
REGULATION

The logic power supply of +5 voltsis provided by two
regulatorssupplied by theradio switched B+. Analog -5 volts,
required by the CODEC and associated analog circuitry, is
derived from a switching inverter powered by the radio
switched B+ followed by a-5 volt regulator. Analog +8 volts
that is required by some of the analog circuitry, is provided
from the radio switch B+ by a separate regulator.

CONTROL MICROCOMPUTER

Control microprocessor Ul controlsthe dataflow between
the DSPIC (U10), the DESIC (U9) and the Modem IC (U6).
It also providesinterfacing to the key variable loader and the
Key RAM (U11). Inaddition, the control processor monitors
AEGIS/VG andradio control tones(e.g. PTT, Digital/Clear...
etc.) to determine the proper mode of operation.

PREAMBLE:

DOTTING | 5 JOAISN] @  ====== S |0OA| SN

Fg4

gb| Iv |ss

----- gb| v | 55

Fgd

37

SYNC SEQUENCE: 12 REPEATS
OF SYNC, QUTSIDE ADDR, SYNC #

TX TURN - ON,
MODEM BIT SYNC

INITIALIZATION VECTOR AND
SELECTIWVE SIGNALLING, FADE PROTECTED
{9 REPEATS )

VG FRAME

Figure 3 - Preamble Format

VG FRAMES:

ENCRYPTED SBC VOICE DATA S |OA| IV |55

ENCRYPTED DATA

PREAMBLE

¥G FRAME ~ 225 MSEC

¥G FRAME

Figure 4 - Frame Header For mat

DIGITAL SIGNAL PROCESSOR

The digital signal processor (U10) receives A/D converted
datafrom CODEC IC U4-A. It is programmed with a proprie-
tary Sub-Band Coder bandwidth compression algorithm, which
reduces the digitized voice data rate from 46.4 kb/s to 9244
bits-per-second. The Sub-Band Coder compressed voice datais
then passed to the control processor through the 8-bit wide
parallel databus.

A/D AND D/A CONVERSION

The transmitting in the DIGITAL mode, the microphone
signal isfiltered by Ul -A, then applied to CODEC U4-A. The
CODEC providesinput anti-aliasing filtering, A/D conversion,
D/A conversion and output reconstruction filtering. On transmit,
the A/D converter provides an 8-bit u-law companded repre-
sentation of the input waveform every 172.4 usec. This 8-bit
sample is shifted serialy into the SI port of the DSPIC, U9.

DESIC

U9 isthe DESIC. The control processor is programmed to
implement the 64-bit output feedback mode (OFB) of U9. This
is done by using the DES chip as an Electronic Code Book
(ECB) DES device and loading the input with an initialization
vector, feeding the output back to the input and XOR’ing the
results with the data to be encrypted.

DESIC TIMING

In order to interface U9 to control microprocessor Ul, some
additional timing circuitry isrequired. The RD, /WR and ALE
signal lines of Ul are gated to provide a continuous clock to the
E and 2XE clock inputs of the DES (U9). IC's UI9 and U7
provide this function.

KEY RAM

Key RAMUIL isa COMS, 2K X8, static RAM. The key is
transferred from the key loader through the control processor to
the Key RAM. In addition, the initial Initialization Vector (1V)
is stored in the key RAM and maintained through normal radio
power-off timesin the same manner the key(s) are maintained.
Precautions are also provided to insure that intermediate key
locations in the processor RAM are properly zeroized.

Thekey(s) and IV are scrambled and stored inimage RAM
locations to assure data integrity.

RAM KEEP-ALIVE CIRCUITRY

Power for Key RAM U1 1 on the logic board is supplied
from two different sources. The RAM Vccisnormally supplied
through diode D30to P6-8 (RAM Vcc) ontheLogic Board. The
Keep-Alive 3- voltsis supplied through diode D20.

In the event of power failure, the Keep-Alive supply main-
tains the Key RAM memory.
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An interruption in the station supply voltage allows the
Keep-Alive 3-volts through D20 to be applied to the Logic
Board RAM Vcc input to retain the Key RAM memory.

ZEROIZE CIRCUITRY

The zeroize (key dump) circuitry is required for FS-1027
endorsed AEGIS/VG modules only. The RAM Vcc goes
through two switches on the Analog Board before being applied
to the Logic Board. One of these switchesisthe cover interlock
switch. When the AEGI S/Voice Guard unit islocked onitsbase,
thisswitch isdepressed, alowing power to the RAM. If the unit
is moved on its base, this switch will open. When it is open,
RAM Vcc isisolated from the power source and connected to
ground. Thisimmediately dumps the cryptographic keys.

The second switch is the zeroization switch that is recessed
inthe AEGIS/VOICE GUARD front panel to prevent accidental
operation. One pole of the switch normally connects the RAM
to Vcc. When the switch is depressed, the RAM isdisconnected
from Vcc and connected to ground. This insures erasure of the

cryptographic keys.

The second pol e of the switch resetsthe AEGI S/Voice Guard
unit. Part of the reset process is to zeroize al working key
locations within the control processor. Reset also zeroizes the
DES IC, U9. The RAM zeroize switch will make the
AEGIS/Voice Guard unit unable to transmit or receive digital
transmissions.

Pressing the zeroize button does not do any physical damage
to the AEGI S/Voice Guard unit.

However, since the microprocessor operation has been ran-
domly interrupted by zeroizing the cryptographic keys, the
AEGIS/Voice Guard unit may not work even in the CLEAR
mode after zeroization until the radio has been momentarily
turned OFF and then turned back ON.

MODEM IC

Thediscriminator output is presented to the limiter circuitry
composed of U3A and associated components. The non-invert-
ing comparator input uses the low-pass filtered data stream,
which is an estimate of the average DC level of the received
signal. The discriminator output (VOL/8W HI) is then com-
pared to thisvoltage to produce the 0 to 5 volt NRZ (non-return
to zero) data stream which isinput to modem U6.

Modem U6 contains a digital Phase-Locked 1oop, which
provides bit sync on the incoming 9600 b/sec data. The modem
also containsahardware correl ator circuit which can be enabled
to look for the 11-bit Barker code sequence (11100010010)
which is used to establish frame synchronization. Upon recep-
tion of the 11-bit Barker code, the modem IC interrupts the

control processor. The control processor then reads succeeding
bytes of received data from the modem over the data bus.

TIMING AND CLOCK GENERATION

The required clocks for control microprocessor Ul and mo-
dem UG are derived by a crystal oscillator, running at 7.3728
MHz. The DSP and CODEC are provided an input from an 8.0
MHz crystal oscillator, located on the Analog Board. Timing
and control signalsfor the CODEC IC are derived from the 8.0
MHz clock using U6 and U7A IC.

ANALOG SIGNAL GATES

Analog switches are used to route various signals. Analog
switch US5A switches the receive CLEAR/DIGITAL signals.
Switch U5B isthe TX DIGITAL dataenable switched, and U5C
isthe aert tone generator switch.

/0 EXPANDERS AND BUFFERS

The control processor’s data bus in connected to two input
port IC's (U1 3 and Ul 6) and two output port IC's (U14 and
U15). IC U13 buffers the mode switch and frequency select
lines. U16 buffersthe multiple key select inputs. Power switch-
ing, alert tones and radio controls are outputs buffered by U14
and U15.

TRANSMIT DATAFILTER

TheTX datafilter iscomposed of U2A (sectionsa, b and d).
It filtersthe sharp transitions of the NRZ logic level datastream
to reduce the occupied RF frequency spectrum of the transmit-
ted data. Jumper PI4A permits the use of a second stage of
filtering in some test configurations.

ALERT TONE GENERATION

Alert tones are generated by software and outputted aslogic
level squarewaves and applied to the Analog Board on P6-7.
The signal is applied to a voltage divider consisting of R8 1,
R37 and R28. PI 7 allows R8 1 to be bypassed to increase the
alert for applications requiring a higher level tone.

PREAMBLE FORMAT

At the start of transmission (PTT), a preamble consisting
of dotting, repeated sync, 1V and addressing information is
sent before voice encryption begins. The preamble provides
ahigh probability of correct reception of sync, 1V and outside
address (see Figure 3).

FRAME HEADER

Theencrypted voice dataframe header isshown expanded
in Figure 4. Information is provided at the beginning of a
frame to insure maintenance of data and cryptographic sync
and to allow late entry into a conversation during DIGITAL
receive. Following the 112 bits of the AEGIS/VG frame
header are 2040 bits of encrypted SBC voice data. The

AEGIS/VG frame header is then repeated with anew IV.

END OF MESSAGE (EOM)

In order to signal the end of a transmission an inverted
sync-plus-a dotting sequence is transmitted for about 50
msecs. This allows for a long fade in the signal and till
ensures that the receiver decodes the EOM correctly.

FIELD MODIFICATION KIT
SPK-9206

An upgrade kit is available that includes the necessary
parts and instructions to convert an AEGIS/VG-9600-PR
(19A 148909P30) or AEGIS/VG-9600-PRW
(19A148909P31) AEGIS/Voice Guard Module to an
AEGIS/VG-9600-DR or AEGIS/VG-9600-DRW Aegis
Module, respectively. Thiskit, part number SPK-9206, can
be ordered from Ericsson Service Parts. Converting any
other DES Voice Guard Module to a DES DVIU Aegis
Module will require jumper/plug changes per Table 2.

Table 2 - Analog Board Jumper-Plug Chart

POSITION 1-2 POSITION 2-3 MASTR MASTR 1l & 111 AUXILIARY
CONTROLLER |E/D STATION & RECEIVER
Clu
P10 FLAT RX AUDIO PRE-EMPHASIZED RX
AUDIO 1-2 1-2 2-3
Ml LOW LVL RX HIGH LVL RX AUDIO
AUDIO 2-3 2-3 1-2
P13 REMOTE MOBILE
CONTROLLER 1-2 2-3 2-3
P14 1STAGETX 2STAGETX
DATA FILTER DATA FILTER 1-2 1-2 1-2
P15 CONTROL CONTROL OUTPUTS
OUTPUTSTO TO CONTROL A-
GROUND 1-2 1-2 1-2
P17 HIGH LVL LOW LVL
ALERT TONE ALERT TONE 1-2 1-2 2-3
P18 HIGH GAIN LOW GAIN
MIC INPUT MIC INPUT 1-2 2-3 2-3
P9 60B/OCTAVE 12 dB/OCTAVE
PRE-EMPHASIS PRE-EMPHASIS 2-3 2-3 2-3
P20 NO MIC BIAS MIC BIAS 1-2 1-2 2-3
P21 UNSWITCHED SWITCHED
TX DATA TX DATA 1-2 1-2 2-3
P22 UNSW A+ UNSW A+
NOT REGULATED REGULATED TO 3.9V 1-2 1-2 2-32
P23 RX DATA FROM TX DATA FROM
DVGAUD HI DVGRX AUDIO 1-2 2-3 1-2
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MAINTENANCE

This section contains maintenance and troubleshooting
information required to servicethe AEGI S/V G-9600 modul e.
Included in this section are the Set-Up and AEGIS/V G mod-
ule Configuration Procedures, Disassembly Procedures and
two levels of troubleshooting for the AEGIS/VG module.
This section aso includes Mechanical Layout Diagrams,
Outline and Schematic Diagrams, and Parts Lists for the
AEGIS/VG module.

The Set-Up and Adjustment procedureincludes an intro-
duction to the test program called SIMON (SImple MONi-
tor). Instructions for using SIMON for the AEGIS/V G mod-
ule are contained in LBI-31550.

SET-UPAND ADJUSTMENTS

AEGIS/Voice Guard modules must be configured for
either controller or station applications by positioning jump-
erson the AEGIS/VG analog board as shown in Table 2.

I'n addition, the module must al so be configured for either
FS-1027 endorsed or non-FS1027 endorsed operation (Table
2), and for front panel mode select or remote mode select
(Table 4).

Logic Board jumpers are shown in Table 5.

NOTE

The letter "W" in the model number suffix denotes a
non-FS-1027 configuration. Model numbers without
the letter "W" denote a FS-1027 endorsed configura:
tion (see Table 3).

The letter "R" in the model number suffix denotes
Remote CLEAR/DIGITAL mode selection (see Table
4).

Adjustments

Severa adjustments are normally required in the initial
system set-up. The adjustments may include theradio devia-
tion adjustment, transmitter digital deviation and local re-
ceive audio level adjustments. In addition, the receiver IF
stages may require re-alignment for optimum AEGIS/VG
performance. Refer to the applicable Combination manual for
the required procedures.

NOTE

When using a AEGIS/VG-9600 SR or SRW in
con junction with a Console Interface Unit (CIU), the
analog board strapping is correct as defined for SR or
SRW. However, the default personality PROM
programming should be changed to be asfollows

. WhenaTQ23I0 programmer asksfor TypeS, Ror
C; answer: C

2. When the TQ2310 programmer asks for Options,
set the options as follows:

Clear TX Alert Y System Failure Alam Y Tx
Attack Delay- 20 msec
Addnl Data Delay 50 msec

3. When the TQ2310 programmer asks Channels;
level the default value as set by the TQ23I0 for
type. The default valuesfor channel | and 2 are:

Tx and Rx 0A-55 (hex)
Tx Datalnverted - Y
Rx DataInverted - Y

DATA POLARITY

The data polarity is selected so as to satisfy the criteria
that a data ‘O’ is a decreasing (or lower) transmitted RF
frequency and adata‘ 1’ isanincreasing (or higher) transmit-
ted RF frequency. Atlogiclevel, adata‘0 isanominal zero
voltswhile adata ‘1’ isanominal +5 volts. Different trans-
mitters and receivers may or may not invert the data as it
passes through. Since AEGIS/VG datais NRZ (hon- return
to zero), it cannot be inverted and retain it’soriginal informa-
tion content. The datainversion characteristicsof the 138-174
MHz and 406-512 MHz MASTR |l AEGIS/VG stations are
shown in Figure 5.

138-174 MHz:
Transmitter=no inversion
Receiver=inverted
406-512 MHz:
Transmitter=no inversion
Receiver=inverted

Figure5 - Transmit and receive data polarity

Table 3 - FS-1027/Non-FS-1027 Configuration

CONFIGURATION)

POSITION 1-2 POSITION 2-3 NON-FS-1027 FS-1027
("W" SUFFIX) NO "W" SUFFIX
P24 KEYLOAD ENABLED KEYLOAD ENABLED 2-3 1-2
WI/FILL/LOCK W/LOADER JACK
SWITCH
P16 ANTI-TAMPER SWITCH J16-1 TO J16-2 P16 (From Anti-Tamper
Switched)
Table 4 - Remote M ode Selection
FUNCTION "R" SUFFIX (E/D STATION NO "R" SUFFIX (ALL OTHER

CONFIGURATION)

REMOTE MODE SELECTION

DISCONNECT FROM PANEL
SELECTOR SWITCH CABLE FROM
J9 ON LOGIC BOARD THEN
CONNECT CABLE 19B234849GI TO
J250ON ANALOG BOARD AND J9ON

CONNECT CABLE FROM FRONT
PANEL MODE SELECTOR SWITCH
TO J9 ON LOGIC BOARD. J25 ON
ANALOG BOARD IS OPEN.

LOGIC BOARD
Table5 - Logic Board Jumper Chart
LOGIC BOARD JACKS STANDARD CONNECTIONS EXCEPTIONS
JIUP11 J11/P11 connected. (HI to H2 connected in| Jumper-plug removed when using 8751
(HI & H2) earlier boards). SIMON EPROM.
H3, H4 & H5 Jumper-plug connected from H4 to H5. Jumper-plug may be removed for field test.
(H3 not used).
H6, H7 & H8 Jumper-plug connected from H7 to H8 when| Jumper-plug connected from H6 to H7 if using
using standard 2764 EPROM. 2732 EPROM.
H9, H10 & H11 Jumper-plug connected from H9 to HII. H10| Jumper-plug may be removed for field test.
not used.
H15 & H16 Open. (H15 and H16 not used). Jumper-plug may be connected for testing
RAM Vcc.
H18 & HI9 Jumper-plug connected from H18 to HI9. Jumper-plug may be removed for field test.
H21 & H22 Jumper-plug connected for single key. Removing jumper-plug will produce Key
Loader ERROR 1. Key will not load
DISASSEMBLY PROCEDURE 2. Removethetwo #8-32 x 1/2 inch washerhead screwsand

The Disassembly Procedure providesinstructions for gain-

lock washers securing the AEGI S/V G modul eto the shel f

ing access to the logic and analog boards for servicing and

removal, if required. (Refer to the Applicable Mechanical Parte

Breakdown listed in the Table of Contents).

To remove the AEGIS/VG module from the station shelf

mounting bracket:

1. Unplug the connectors from the rear of the AEGISIVG 2.

module.

mounting bracket.

To remove the AEGIS/VG cover:

1 Remove the two pan-head screws located on each side

of the cover, and the flat-head screw located at the back

of the top cover.

While holding the AEGIS/V G Unit, push on the back of

the AEGIS/V G chassis and dlide the chassis forward and
out of the cover.
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PERSONALITY PROGRAMMING

In the AEGIS/VG-9600, personality information is stored in EEPROM U12. This information can be reprogrammed with an IBM PC compatible computer
using programming software TQ-3334, RDI and cable TQ-3330, and cable TQ-3345. See TQ-3334 Chapter 4 for specific programming operations. The
AEGIS/VG-9600 may also bereprogrammed with the TQ-2310 Universal Radio Programmer (with TQ-2344 PROM). Table 6 listsfactory programmed personality

datafor al AEGIS/VG-9600 modules covered by this maintenance manual.

Table 6 - AEGIS/VG9600 Per sonality Programming Data

Channels 29 - 32

**  Settings on the left side of "/" are for station (non-ClU) applications. Settings on the right side of "/" are for CIU applications.
Tx Data Polarity in station (non-ClU) applications are set to No (not inverted).

*** EDACS trunked systems do not use Outside Address (OA) selective signalling techniques; however, the hex values listed in this
table are necessary for proper operation.

77 No (inverted)

MODULE AEGIS/\oice Guard Modules Aegis Modules
AEGIS/VG-9600-C AEGIS/VG-9600-SR | AEGIS/VG-9600-PR | AEGIS/VG-9600-DR | AEGIS/VG-9600-AR
(19A148909P2) (19A148909P16) (19A148909P30) (19A148909P40) (19A148909P60)
and AEGIS/VG-9600-SW and and and and
AEGIS/VG-9600-CW (19A148909P15) AEGIS/VG-9600-SRW |AEGIS/VG-9600-DRW |AEGIS/VG-9600-DRW |AEGIS/VG-9600-ARW
PARAMETER (19A148909P12) (19A148909P31) (19A148909P41) (19A148909P61)
(19A148909P14)
EEPROM U12 344A3000P20 344A3000P10 344A3000P30/P50 344A3000P41 344A3000P240 344A3000P230
Identification
Type Console Mobile Mobile/Console* Console Console Console
*
AEGISIVG AEGISVG AEGISIVG AEGISVG AEGISIVG AEGISVG AEGISIVG
Option AME AME
Clear Tx Alert Enabled Enabled Enabled Enabled Enabled Enabled
System Failure Enabled Enabled Enabled Enabled Enabled Enabled
Alarm
Tx Attack Delay 175 milliseconds 10 milliseconds 10 mg/20 ms** 10 milliseconds 10 milliseconds 10 milliseconds
Additional Data 250 milliseconds 30 milliseconds 30 ms/50 ms** 0 milliseconds 0 milliseconds 0 milliseconds
Delay
Tx OA (Chan. 1) 55 (hex) * 55 (hex) 3F (hex)*** 3F (hex)*** 3F (hex)
Tx OA (Chan. 2) 55 (hex) * 55 (hex) FF (hex)*** FF (hex)*** FF (hex)
Tx OA 55 (hex) * 55 (hex) 55 (hex)*** 55 (hex)*** 55 (hex)
(Chan. 3-32)
Rx OA 55 (hex) * 55 (hex) 55 (hex)*** 55 (hex)*** 55 (hex)
(Chan. 1-32)
Tx Inversion Yes (inverted) * Yes (inverted)** Yes (inverted) Yes (inverted) Yes (inverted)
(Data Polarity)
Rx Inversion Yes (inverted) * Yes (inverted) Yes (inverted) Yes (inverted) Yes (inverted)
(Data Polarity)
*  Tx and Rx Outside Addresses and Data Polarities for AEGIS/V G-9600-SW (19A 148909P15:
Channels1-22 = 55 Yes (inverted)
Channel 23 = 77 No (not inverted)
Channel 24 = 55 No (not inverted)
Channel 25 = AA  Yes (inverted)
Channels26 - 27 = 77 No (not inverted)
Channel 28 = AC  Yes(inverted)

To remove the Logic Board:

l. Remove the chassis from the cover.

2. Remove the 11 pan-head screws securing the board to
the chassis, and the two 4-40 nuts securing the back 4.
supporting plate to the chassis assembly. These are lo-
cated on the outside edges of the heatsink. NOTE: There
are two screw sizes used to securethe board (4- 40x 1/4

and 4-40 x 7/16). Remember the sizes and locations for

reassembly.

Unplug connector from JO.

Unplug optiona rotary or toggle switch connectors if

installed.

5. Removethefiveflat head screwslocated on the side of
the chassis assembly.

6. The Logic Board and attached metal shield can now
be lifted free of the chassis assembly. Be careful not to
damage connectors when removing and replacing
Logic Board.

To remove the Analog Board from mounting frame:

1. Remove L ogic Board. The Analog board isnow acces-
sible for servicing.

2. Remove the AEGIS/VG front panel by removing the
four 4-40 nuts from the panel studs.

3. Remove the six 4-40 x 1/4 pan-head screws from the
bottom of the Analog Board. Remove the Analog
Board.

4, Unsolder the ground wire between the rear of the
Anaog Board and the mounting board.

5. Removethe Analog Board.

AEGIS/VG-9600 MAINTENANCE

Two levels of maintenance and troubleshooting are pro-
vided for servicing the AEGIS/VG module. The first level
usesaSY MPTOM/CAUSE tableinvolving functional opera-
tion and response. Also, some voltage and waveform checks
are provided on the Schematic Diagrams for the Analog and
Logic Boards.

These checks will result in a complete functional system
checkout, and a fairly complete checkout of the Analog
Board. This will also permit isolation of a problem to a
particular printed wire board for board substitution.

The second level of maintenancerequiresan AEGIS/VG-
9600 service kit that includes a PROM containing a test
program called SIMON, for SImple MONitor. The kit also
containsan adapter for connecting an RS-232, 2400 baud data
terminal to the suspect AEGIS/VG unit. After afew simple
checks are made to the Logic Board of the AEGIS/VG unit,
the test PROM can be plugged into the Logic Board in place
of the AEGIS/V G operating program residing in the EPROM
(U2). The 2400-baud terminal can now communicate with
SIMON and a number of specific tests can be run to isolate
the problem to a specific area of circuitry, and possibly to a
specific component.

The service kit contains:

I-Microprocessor I9A149173G2 (8751) with SIMON
in residence.

1-PROM 19A149173G1 (27C64) with an expanded
version of SIMON in residence.

I- SIMON level adapter cable I9A149116PI to inter-
connect an RS-232 termina to a Voice Guard unit.

[-Maintenance plug to defeat anti-tamper switch in
FS-1027 endorsed units.

|-Instructions for use of SIMON, LBI-31550.

LEVEL ONE MAINTENANCE

In order to evaluate the functional operation of an
AEGIS/Voice Guard installation, the following sequence of
tests can be performed with the AEGIS/V G unit installed:

l. In FS-1027 endorsed units, place Mode switch on
VOICE GUARD to OFF, and the FILL/LOCK switch
to LOCK. In non-endorsed AEGIS/V G units, placethe
mode switch in the CLEAR position.

2. In all AEGIS/VG units, use another radio or service,
monitor to determine that the unit being examined can
receive aclear transmission direct to it. The DIGITAL
RX light on FSI 027 endorsed AEGIS/V G unitsshould
not light.

3. In FS-1027 endorsed units, pressthe PTT button onthe
unit being examined. Thetransmitter should now beon
theair, and amomentary two tone beep should be heard
in the unit’s speaker at the start of the transmission. It
should be confirmed on a system monitor or another
radio that clear voice modul ation capability exists. Let
up onthe PTT button.

4. In al AEGIS/VG units, place the AEGIS/VG MODE
switch in the CLEAR or CLEAR TX position and
repeat thetest described in Step 3 above. Notethat only
asingle tone alert beep should be heard.

5. In FS| 027 endorsed units, momentarily depress the
KEY DUMPbutton onthefront of the AEGIS/V G unit.
Place the AEGIS/VG MODE switch inthe DIGITAL
or DIGITAL TX position. Depressthe PTT button and
note that arepetitive two tone alarm sequenceis heard
fromthe spesker. (Thisindicatestoall that atransmitter
is being used without a valid cryptographic key.) Let
up onthe PTT button.
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6. InFS-1 027 endorsed unitsonly, leavethe FILL/LOCK
switch in the LOCK position. Connect the KEY
LOADER tothe AEGIS/VG unit and attempt toload a
valid cryptographic key. The resultant display on the
KEY LOADER should be ERROR | . Now, place the
FILL/LOCK switch in the FILL position and repeat
the key load sequence. The response should now be
"GOOD TRANSFER".

InNon-FS-1027 endorsed units, connect the key loader
to the AEGIS/VG unit. Attempt to load a crypto-
graphic key into the AEGIS/VG unit. The resulting
Key Loader display should be "GOOD TRANSFER".
L eavethekey loader connected to the AEGIS/V G unit.

Depressthe PTT button; nothing should happen. Place

the FILL/LOCK switch to the LOCK positionin FS-
027 endorsed units or disconnect the key loader in
non-1027 units. Again depress the PTT button. The
transmitter should now key on and no beep should be
heard from the speaker. It should also be noted that
data modulation (sounds like unsguelched receiver
noise) should be observed on the system monitor.
Also, a companion AEGIS/VG equipped radio with
the same cryptographic key and outside address
should berecovering any modulating signal appliedto
the microphone of the unit being examined and the
DIGITAL RX light on the unit (if present), being
examined should be out while the same light on the
companion AEGIS/Voice Guard unit (if present)
should belit. Release the PTT button.

7. Depress the PTT button on a companion AEGIS/VG
unit having the same cryptographic key and outside
address. Note that the DIGITAL RX indicator islit (if
present), and the AEGIS/VG unit being examined
should bereceiving audio modul ation being applied to
the companion radio.

8. If multiple outside addresses are being empl oyed, con-
firm proper channel tracking by attempting communi-
cation on another channel having a different OA.

At the successful completion of the above sequence of
functiona tests, the AEGIS/V G unit should be considered as
operational. Refer to the SY MPTOM/CAUSE Troubl eshoot-
ing Procedure of common problems that could cause failure
of the above tests.

If substituting a known good AEGIS/VG unit into an
installation being examined still resultsin either no digital or
clear modulation with the other being present, the CIU,
Controller AEGIS/VG Interface module or the GETC or
AEGIS/VG repeater shelf should be considered as the most
probable failed item.

AEGISVG Failure

Should the failure be determined to be the AEGIS/VG

unit, the following preliminary checks can be performed.

10.

Remove the AEGIS/VG unit from its base mounting
plate or bracket, and remove the three retaining screws
from the sides and top of the case.

Attach the AEGIS/VG unit with cover removed to a
test mobile, or station on a service bench.

In FS-1 027 endorsed units, insert main tenanceplug in
holeintheright side of the AEGIS/V Gunitinamanner
as to hold the anti-tamper microswitch leaf in its de-
pressed position (toward the rear of the unit).

Apply power to thetest system and confirm that Ul-40
and Ull-24 on the Logic Board have +5 volts present.
Depress the PTT and confirm presence of +5 volts on
U9-6. Release the PTT button.

Confirm presence of the following voltages on the
bottom side of the Analog Board:

U4-16 +5 volts
U4-| -5 volts
U3-3 +8 volts

With these voltages all present, then confirm presence
of 7.3728 MHz clock signal at Ul-18 onthelogic board
using an oscilloscope.

Then confirm the presence of 8.00 MHz £100 PPM at
J8-5 on the logic board.

Confirm that the microprocessor RESET line Ul-9is
not stuck in the reset (high) state. This pin should be
low for normal operation.

If thereset lineispulsing high for afew microseconds
approximately every two seconds, or failure of steps4,
6 or 8, would indicate a most probable Logic Board
problem. If thereset lineis continuously held high, or
failure of steps 5 or 7 would indicate a most probable
Anaog Board problem.

Substitution of an otherwise known working Logic
Board or Analog Board into an AEGIS/AEGIS/IVG
unit being examined isavalid board level test after the
above voltages and signals have been checked.

LEVEL TWO MAINTENANCE

Level Two maintenance on afailled AEGIS/VG unit re-

quiresthe use of AEGIS/V G ServiceKit. The examination of
the AEGIS/VG unit should be continued with the test pro-

gram called SIMON (supplied in the Service Kit). In order to
use SIMON (meaning Simple MONitor), an additional 2400
baud RS-232 serial ASCII computer terminal (not supplied in
the Service Kit) is reguired. SIMON Level Adapter Cable
19A 1491 16PI issupplied tointerface from Logic Board connec-
tor JO to provide the RS-232 terminations for the 2400 baud
terminal.

The procedure for setting up for SIMON operation is as
follows:

l. Assure that the supply voltage and signa  tests described
in the level one maintenance section are satisfactory.

2. Remove all power from the unit and replace the
AEGIS/VG PROM U2 with the SIMON test PROM.
Connect thelevel adapter to Logic Board JI0, and connect
the power lead to +5V a H37. Connect the 2400 baud
terminal to the level adapter.

3. Reapply power and continuewith thetest in structionsfor
SIMON supplied in the Service Kit.

4, If SIMON does not run, there is a possibility that the
microprocessor address or data bus may be latched. In
order to troubleshoot this circuitry, remove power and
replace microprocessor Ul with the 8751microprocessor
supplied inthekit and removethejumper between HI and
H2 on the Logic Board. Then proceed with Step 3. The
8751 isa UV PROM version of microprocessor Ul that
hasalimited version of the SIMON programin residence.
(Thisisduetothelimited PROM spaceinthe8751.) Once
the 8751 has successfully verified the address and data
bus condition, operation should be moved back to micro-
processor Ul, and the 27C64 SIMON PROM. Be sure to
re-install the jumper between HI and H2.

5. At completion of the SIMON testing, be sure to replace

the SIMON PROM withthe AEGIS/V G operational code
PROM.

TROUBLESHOOTING PROCEDURE

This troubleshooting procedure provides a series of symp-
toms and checks for tracing the path through a AEGISVG
system. Before starting the procedure, make the following
checks:

l. The regulators are operating properly.
2. Both 8-MHz and 7.37-MHz clocks are running.
3. Reset islow and not watch-dogging.

4, The ALE and PSEN signals out of the processor are
running.

An AEGIS/V G unit has no chance of operating unlessthese
conditions are met. Typically, such units may receive clear, will
not receive private, will not transmit, will not accept akey from
the key loader, and will not give the usual alert and warning
tones. It is and will appear to be dead. Troubleshoot the Logic
Board and the regulators on the Analog Board until these
conditions are met. Remember the TX clock at J5, Pin 7 of the
Logic Board must be running to get -5V.

SYMPTOM 1: REDUCTION IN RANGE
COMPARED TO OTHER UNITS

If the range reduction is in both private and clear, then the
problem is probably in the RF sections of the radio. Check the
radio for the usual power, frequency, sensitivity, and deviation.
Thisis probably not an AEGIS/VG unit problem.

If the reduction in range isin digital mode only, check the
digital transmission by looking at recovered audio of adeviation
monitor. The eye pattern will probably be distorted. The most
common cause of this is for the deviation on the radio,
AEGIS/VG Control Shelf or repeater control shelf to beimprop-
erly adjusted. Refer to the appropriate Alignment Procedure for
instructions.

. If the deviation seems to be adjusted correctly, refer to
SYMPTOM 3 (DOES NOT TRANSMIT DIGITAL).

¢ Check to see that the waveform at receive data J8-Pin 3
of the Logic Board seemsright. If not, refer to the SY MP-
TOM 6 (DOES NOT RECEIVE DIGITAL).

SYMPTOM 2: RADIO DOESNOT KEY

Typically, the transmit light will light on the control head
but the radio will not transmit.

Check to see that J6, Pin 28 on the Logic Board followsthe
Fill key. Theradio will not transmit if it thinksit isin the keyfill
mode.

Check to seethat the PTT (low) isgetting to the AEGIS/IVG
unit on J1, Pin 6 on the Analog Board. This says that the PTT
insignal isgetting to the AEGIS/V G unit. If not, the problem is
in the interconnect cable.

Check to see that the PTT In signal is getting to the Logic
Board on J6, Pin 21. If not,trace the PTT in line through the
Analog Board.

Notethat PTT Inisreally just arequest to key. Theradiois
really keyed through the PTT Out line. Verify that the PTT Out
signal is getting off the Logic Board on J6 Pin 5. If not,
troubleshoot the Logic Board to see if PTT In is being recog-
nized and PTT Out isindeed being generated.
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Check to see if PTT is getting to J2, Pin 14 of the Analog
Board. If not, the signal isnot getting through the Anal og Board.

SYMPTOM 3: RADIO DOESNOT
TRANSMIT DIGITAL

The radio will key, but there is no data modulation. The
radio will probably transmit clear. It is assumed that a key has
been successfully loaded and that the mode select is in the
private position.

There are three main areas to check for when a radio does
not transmit in the private mode. They are:

l. Make suretheradioisin fact in the DIGITAL mode.
2. That datais getting out of the AEGIS/V G unit.
3. That datais getting to the modulator.

The first issue is the easiest. If the radio can receive
DIGITAL, then it is already answered. If it does not receive
DIGITAL, then one should pay attention to what happens when
MIC PTT is pressed. If there is a clear transmission aert tone,
then the mode switch is not connected to the Logic Board (J9).
If connected, then the mode switch must be defective. If there
is atwo tone warning, then the lock switch has the private and
clear Tx lines shorted together. Note that there is a valid key.
Hence the DES and RAM IC’sare working. Thetone should be
noticeably different than the invalid key alarm. If there is
silence, then the AEGIS/V G unit doesin fact seeitself asin the
private mode and should be transmitting data.

The next area to check is the data getting out of the
AEGIS/VG unit. If itisnot, thefirst step would beto seeif data
is getting to the Analog Board. If TTL level datais not present
on J8, Pin | of the Logic Board, then troubleshoot the Logic
Board. The problem will probably be in modem U6 or DSPUI
0. It is a good idea to isolate the pin from the jack with a
toothpick to make sure something on the Analog Board is not
killing the signal so as to make it appear to be a logic board
problem.

Digital data is converted to analog data on the Analog
Board. One should be able to follow the data through the filter
sectionsof U2. TheDClevel should beat 4.5volts. Thereshould
be around 2.5 Vpp of data at the last section of the filter. The
data will appear to have its edges rounded into sine wave like
transitions.

The output of the filter goes to a switch section in U3. It
should go in on Pin 5 and out on Pin 4. The control lineis pin
9 and the controlling signal is Data PTT. Pin 9 of U5 should be
low for DIGITAL transmit. If not, the switch will be open and
no datawill get through. If high, check Q1 and Data PTT.

Data seen at the output of the switch should go to the back
connector. If it does not, one problem could be with the protec-
tion diodes. The DC level should givethisaway. A level of close
to 8V or close to ground indicates one of the diodesis shorted
out.

SYMPTOM 4: RADIO TRANSMITS DATA,
COMPANION RECEIVER SYNCSUP, BUT
THERE ISNO RECOVERED MODULATION

Make sure that the microphone path to the AEGIS/V G unit
isgood and that audio is present at the input to U1C.

If thisis not a problem, then the next step would be to look
at Pin 15 of CODEC U14. This is the output of an internal
operational amplifier. No modulation here indicates a problem
around UIC. If there is audio here, verify the Analog +5 and
especialy -5V supplies. If these are OK, then the problem is
probably internal to the CODEC.

Transmit audio is also looped through DSPUIO and regen-
erated on Pin 2 of the CODEC. The presence of audio herepretty
much verifies the operation of the CODEC and DSP circuits.

SYMPTOM 5: RADIO DOESNOT
TRANSMIT CLEAR

Clear audio requires a 600-ohm microphone or an appro-
priately loaded source. It comesinto the AEGIS/VG unit on J1,
Pin 4 and goes out of the AEGIS/VG unit on J2, Pin 16. Along
the path it goes through amp U2C. This is really a switch
controlled by the Mic Switch line on the Logic Board. Verify
that audio does in fact get through this switch and gets out of
the AEGIS/V G unit. If it doesnot, check U2 or QI3. QI3 should
be turned off for clear audio.

SYMPTOM 6: RADIO DOESNOT RECEIVE
DIGITAL

The first step isto determine if the AEGIS/V G unit thinks
itisinthe DIGITAL mode. If theradio can transmit DIGITAL,
then it is already answered. If it does not transmit DIGITAL,
then one should pay attention to what happens when MIC PTT
ispressed. If PTT ispressed and if thereis aclear transmission
alert tone, then the mode switch is not connected to the Logic
Board (J9). If connected, then the switch must be open. If there
isatwo tone warning, then the mode switch has the private and
clear Tx lines shorted together. Note that thereisavalid key. If
s0, the DES and RAM IC’s are working. The tone should be
noticeably different than the no/invalid key alarm. If thereisnot
tone, then the AEGIS/VG unit does in fact see itself asin the
DIGITAL mode and should be transmitting data.

Receive DIGITAL requires that the receiving radio’s key
and outside address match that of the transmitting radio. It may

be a good idea to verify the EEPROM program. It may not
even hurt to verify that the Logic Board can in fact correctly
read the EEPROM.

VOLUME/SQUELCH High comes onto the interface
board on P, Pin 14. It goes through two protection diodes on
its way to switch U2D. The DC level should be around 4.5
volts. If not, one of these diodes may be questionable. switch
U2D should be on (Pin 12, 9V) so data goesto DV G DATA
HI. There are also protection diodes on the output of this
switch.

Switch U2Cisoff (Pin 6=low) so that the decrypted audio
is separated from the data path. Again, be aware of shorted or
open switches.

The next step isto check the AEGIS/VG unit. TTL level
datashould be on J8, Pin 3 of the Logic Board. There will be
a jitter on the trace that is not too clear on the photograph.
Thisisnormal. The 9600 bit pattern should be apparent. If it
is, then there is probably a problem with the Logic Board.

If it isnot, then the problem isin the Analog Board. The
data coming into J3, Pin 6 should be on the common side of
RI9 and R20. Pin 9 of the comparator should have an attenu-
ated version of the data. Pin 8 should be amost a DC level.
If thereisdataon Pin 8, then thereisaproblemwith C7. Data
on U3, Pin 9 should show up at Pin 14 at TTL levels. If not,
the problem is probably the comparator.

Decrypted audio comesout of Pin 2 of the CODEC (U14)
on the Analog Board. It goes through two or three filter
sections before going through switch USA. This switch
switches the decrypted audio or the clear audio onto the
VOLUME/SQUELCH high line to the control head. It is
controlled by the Rx switch. During private receive, the
control pin of this switch (Pin 10), will below.

If audio is getting out of J,Pin 16, then it will either bea
control head problem or a Deltaradio problem.

SYMPTOM 7: RADIO DOESNOT
RECEIVE CLEAR

Theradiowill normally want toreceive CLEAR. If it does
not, the problem will usually be in the radio. However, there
aresomeitemsinthe AEGIS/V G unit that should be checked.

The Logic Board controlsthe signal Rx Mute. Thiscould
keep aradio quiet if it is stuck in the wrong state.

Gate U2C on theinterface board could also be open. This
will also prevent clear audio from getting to the speaker.

Finally, there are numerous protection diodes along the
various boards on the audio lines. If one of these shorts, the
linewill betied to ground or 8V. Either way, there will not be
any audio getting through the system.

SYMPTOM 8: AEGIS/VOICE GUARD UNIT
DOESNOT ACCEPT AVALID KEY

Therearefour main reasonswhy an AEGIS/V G until will
not accept akey. The first isthat the key-fill microswitch on
FS-1027 endorsed unitsis not functioning or the key fill jack
onnon-FS-1027 unitsisdefective. Aworking AEGIS/V G unit
will givean aert toneif akey fill that isturned off isinserted
into its jack whilein thefill mode. If thereis silence with the
fill lock inthefill position, then the switch is bad or the jack
is defective.

A second reason has to do with the cover interlock
microswitch on FS-1027 endorsed units. It maybe possiblefor
thisto go bad in such away asit may not be closed by putting
theunit on thefame. Without power, the RAM will be useless.
Any keyfill operation will then be bad.

Thirdly, there are many protection diodes on the keyfill
lines. A loss of any of them could cause somelinesto behave
erratically. That result would probably cause atransfer error.

Finaly, an AEGIS/VGE Keyloader is being used to at-
tempt akey transfer into a DES AEGIS/V G unit.

SYMPTOM 9: AEGIS/VOICE GUARD UNIT
DOESNOT RETAIN KEYS

In this situation, an AEGIS/VG unit will accept a key.
However, it will forget that key within 30 seconds of losing
power. The main cause for this is probably the loss of the
Schottky diode (D30). When shorted, it acts like a resistor
thus causing the RAM +5 to follow Vcc to ground quite

rapidly.

Other causes could include the cover interlock mi-
croswitch if present, loss of C2l, loss of D20, and the loss of
D2l.
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FUNCTIONAL BLOCK DIAGRAM
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MECHANICAL PARTS BREAKDOWN

LBI-31665G
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(19C336655, Rev. 0)
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FIG. 1.

AEGI S/Voice GuardModule
Non-FS-1027 Endorsed with DES

(19D438166, Rev. 0)
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LBI-31665G

OUTLINE DIAGRAM

SCHEMATIC DIAGRAM

T
+HCRaH

€

P&

+
+

CODEC - GUARDED RX
(P5-2, P54, P5-3, & P5-5)

| ——
+CS2  4NO 4

SECOND STAGE TX FILTER
(U2-14)

¥
T++++++++++++1JE‘|T5++++++++

P5-2

|

[

+

s +i4

+

|
]

|
u

. EER
+2Z2r

|

TYPICAL RCVD VG DATA
{DVG AUDIO HI)

TRANSMITTING UNIT DATA
MODULATION SET TO 3 KHz DEVATION

J9

[CEeEE
S+

FIRST STAGE FILTER
(U22)

RCVD GUARDED AUDIO
(VOL /SQ HI OUT)

VOLTAGE READINGS ( SHEET 3)

(DC, NOMINAL )

OPERATING MEASUREMENT POINT

CONDITION UZ{B] 5 | US(A)-10 | U5(B1-5 U5 (B)-9
GUARDED RX 25¢ 0.5V 45v [
CLEAR RX 25V 8v 45v 8y
GUARDED TX — 8v — 05V
CLEAR TX 2.5V 8v 4.5 8v

TRANSMITTING UNIT HAD 1 KHz,
300 mV P-P INTO MIC HI

JUMPER . PLUG CHART 2

POSITION POSITION W SUFFIX NON - W SUFFIX
1.2 2.3 NOTE 5 NOTE 5
K /L ENABLED K /L ENABLED 2.3 1.2
PANEL SWITCH | LOADER JACK
ANTI - TAMPER SWITCH NOTE 1 NOTE 2
JUMPER - PLUG CHART 3
NON-R
FUNCTION R SUFFIX SUFFIX
REMOTE MODE SELECTION NOTE 3 NOTE 4

JUMPER- PLUG CHART

LEAD IDENTIFICATION
FOR Q1 THRU Q14

FLAT

c ¥ E
% B

IN - LINE

TOP VIEW

NOTE: LEAD ARRANGEMENT, AND NOT
CASE SHAPE, IS DETERMINING

FACTOR FOR LEAD IDENTIFICATION.

NOTE: CASE SHAPE

Analog Board
19D437979G1

(19D437977, Rev. 5)

LEAD IDENTIFICATION
FOR U110 AND U12

FLAT

INPUT. & OUTPUT

GND

IN- LINE

TOP VIEW
IS DETERMINING

FACTOR FOR LEAD

s c SR,PRAR,DR,CR
POSITION FOR POSITION FOR POSITION FOR CIU &
POSITION 1.2 POSITION 2 -3 DELTA RADIO CONTROLLER MASTR Il E/D STATION
FLAT RX PRE-EMPHASIZED
P10 | aupio RX AUDIO 2-3 1-2 1-2
Low LwvL HIGH LVL
P11 | px aupio RX AUDIO 1-2 2-3 z-3
REMOTE
Pz | Ao LER MOBILE 2.3 1.2 2.3
1 STAGE TX 2 STAGE TX
P14 | paTA FILTER DATA FILTER 1-2 1-2 1-2
LEAD IDENTIFICATION CONTROL OUTPUTS CONTROL OUTPUTS
FOR U1 P15 | Yo Grounp TO GROUND 1-2 A\ 1-2 1-2
FLAT HIGH LVL LOW LVL
outPUT, /  GND P17 | ALERT TONE ALERT TONE 2-3 1-2 1.2
HIGH GAIN LOW GAIN
@ P18 | mic iwpuT MIC INFUT 2-3 1-2 2-3
6dB / OCTAVE 12dB / OCTAVE
INPUT P19 | pRE.EMPHASIS PRE.EMPHASIS 2-3 2-3 2-3
IN - LINE pzo | mo mic Blas MIC BIAS 2.3 1.2 1.2
P21 | UNSWITCHED ?:‘"gﬁ?ﬁ“ 2.3 1.2 1.2
NOTE: LEAD ARRANGEMENT |S DETERMINING UNSW A UNSW A
N .
FACTOR FOR LEAD IDENTIFICATION. P22 NOT REGULATED REGULATED TO 3.9v 7.3 1-2 1.2
RX DATA FROM RX DATA FROM
P23 | bve aup wi DVG_RX_AUDIO 1-2 1-2 2-3
/N MOVE P15 TO POSITION 2 -3 FOR DUAL CONTROL APPLICATIONS.
- ALL RESISTORS ARE 1/4 WATT UNLESS
SIGNAL LEVELS {SHEET 3) NOTE 1....USE JUMPER PLUG TO CONNECT J6-1 TO J16-2 FOR ALL "W" SUFFIX  7icRuiist SPECIFIED AND RESISTOR
P -P, NOMINAL MODEL NUMBER. VALUES IN OHMS UNLESS FOLLOWED BY
WITH 300 oV P-P o 1 KHZ SINUSOID SIGNAL INPUT AT J1.4 NOTE 2....CONNECT ANTI- TAMPER SWITCH VIA P16 TO J16 FOR ALL NON."W" K-1000 OHMS OR MEG-1,000,000 OHMS.

AND UNIT IN GUARDED TX MODE THE FOLLOWING SIGNAL

LEVELS, NOMINAL, SHOULD BE PRESENT.

SUFFIX MODEL NUMBERS.

CAPACITOR VALUES IN PICOFARADS ( EQUAL

MEASUREMENT POINT NOTE 3....CONNECT 3 CIRCUIT CABLE BETWEEN J25 OF ANALOG BOARD AND J9 OF

OPERATING
CONDITION U1(A)-1

U1(B).7 U1(C)-8 U1(0)-14 U415

Anal og Board P8 ON J18-283 | 1000y

P18 ON J18-1&2 —

19D437979G1 b o 2gs |

— 300uv —_— —_—
200uV — 4500V 000V
— — —_ 22v

—_— —_— 4500V —_—

(19D437976, Sh. w, Rev. 7)

LOGIC BOARD. DISCOUNT FRONT PANEL MODE SELECTOR SWITCH CABLE
FROM LOGIC BOARD J9.

LOGIC BOARD J9.

TO MICROMICROFARADS ) UNLESS FOLLOWED
BY UF- MICROFARADS. INDUCTANCE VALUES
IN MICROHENRYS UNLESS FOLLOWED BY
MH- MILLIHENRYS OR H-HENRYS.

(19D437976, Sh. 1, Rev. 14)

NOTE 4....CONNECT CABLE FROM FRONT PANEL MODE SELECTOR SWITCH TO
LEAVE ANALOG BOARD J25 OPEN.

NOTE 5....SUFFIX TO MODEL NUMBER DENOTES NON.FED.SDT. 1027 APPROVED

PACKAGE.
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SCHEMATIC DIAGRAM

LBI-31665G
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7
b e— = P6- 10 o
RES 9 FL8 RES
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FB4 18 FLA1 FB4 SH.4 FILL
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=0
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Analog Board
19D437979G1

(19D437976, Sh. 2, Rev. 7)
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LBI-31665G SCHEMATIC DIAGRAM
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FROM CODEC 8320F -001uF S 22uF
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RX SWITCH
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|3H/C TX DATA FILTER
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RX DATA
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{FL5 ) SH2
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Tx DATA T
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Analog Board
19D437979G1

(19D437976, Sh. 3, Rev. 7)
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SCHEMATIC DIAGRAM

PARTS LIST

LBI-31665G
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Analog Board
19D437979G1

(19D437976, Sh. 4, Rev. 7)

DESCRIPTION

Silicon, fast recovery: bl current 15 mh,75

PARTS LIST
ANALDG BOARD SYMBOL| PART NO.
19D43797G1
[A19 ¢ R300101)
D17 19A700028P1
ISSUE: 8
D18 19A700047P2
SYMBOL| PART NO. DESCRIPTION D19 19A700028P1
and
D20
Al 19C852714G1 CODEC Adapter Assembly.
D21 19A700025F4
""""" CAPACITORS - - = - - = = - - D22 19A700028P1
C1 TG44ACP233J |Polyester: .0033 uF 5%, 50 UDCW, MFG: NISSEI. thru
c2 TG44ACP322) |Polyester: .022 wF 5%, 50 YDCW, MFG: NISSEL. D23
C3 TG44ACP310  |Polyester: .010 uF 5%, 50 UDCW, MFG: NISSEI. D30 19A700047P2
c5 TG44ACP215) |Polyester: .0015 uF 5%, 50 UDCW, MFG: SPRAGUE.
c6 TG44ACP322) |Polyester: .022 uF +5%, 50 UDCW, MFG: NISSEL. L1
c7 19A701534P3  |Tantalum: 0.47 uF +20%, 35 UDCW, MFG: SPRAGUE
cg TE44ACPHO)  |Polyestor: .00L0 wF 5%, 50 UDCW, MFG: NISSEI. ':-3
] TEA4ACP247) |Polyester: .0047 uF 5%, 50 UDCW, MFG: NISSEIL. ::&‘1
[m11] TG44ACP310J |Polyester: .010 uF +5%, 50 VDCW, MFG: NISSEI. FL23
cn TG44ACP210J |Bolyester: .00L0 uF 5%, 50 UDCW, MFG: NISSEI. thra
C12 19A702250P113 |Polyester: 0.1 uF +10%, 50 VDCW, MFG: NISSEI. FL33
and
Ci3
H1 19A703595P2
C14 19A701225P1 Electrolytic: 15 uF -10 +75%, 25 UDCW: MFG:
and Sprague.
[
J 19B234771G1
C1§ 19A701534P7  |Tantalum: 10 uF :20%, 16 YDCW, MFG: SPRRGIE. thru
and J4
Ci17
J9 19J706197P3
cig 19A701534P10  |Tantalum: 10 uF :20%, 25 YDCW, MFG: SPRRGIE. J10 19ATO0072P2
c19 19A701534P7  |Tantalum: 10 uF :20%, 16 YDCW, MFG: SPERGIE. and
and J11
c20 Ji3 19A700072P2
c21 19A701534P8 Tantalum: 22 uF =20%, 16 UDCH. fj'}'Su
c22 19A701534P7  |Tantalum: 10 wF +20%, 16 YDCW, MFG: SPRAGUE.
C23 TG44ACP210J  |Polyester: .00L0 wF +5%, 50 UDCW, MFG: NISSEL. J1B THAZOO0F2P23
Cc24 19ATIE192P14  |Ceramic: 0.1 uF +20%, 50 VDCW: MFG: CENTRALAB. N7 19A700072P2
thru thru
cCH J24
caz 19A700233P2 |Ceramic: 220 pF #10%, 50 UDCW, MFG: GE. J25
and
C33
L1
C34 19A701534P5  |Tantalum: 2.2 uF :20%, 35 UDCW, MFG: SPEAGUE. and TIA700024P15
and
C35 L2
C36 19A701534P7  |Tantalum: 10 uF :20%, 16 YDCW, MFG: SPERGIE. P5
c37 TE44ACP210J  |Polyester: .0010 uF +5%, 50 UDCW, MFG: NISSET. PE
C38 19A700233P7 Ceramic: 1000 pF £20%, 50 VDCH. Pg
and
C39 P10 19A702104F1
and
Cdg 315A6047P225U |Tantalum: 2.2 uF :20%, 35 UDCW, MPG: SPEAGUE. PN
an
c41 P13 19A702104FP1
caz TG44ACP233K | Polyester: .0033 uF +10%, 50 YDCW. thru
[Used in AEGISf¥oice Guard Module). P
........... DIODES = = = = = = = = = = P17 19A702104F1
D1 19A700028P1 $ilicon, fast recovery: fwil current 13 ma, 75 g‘zr;'
thru PIV; MFG: JEDEC.
D11
al 19A700023P1
D12 T9A700047P2 5ilicon, 100 mi¥, continuous dissipation; MFG: thru
He. qio
D13 19A700028P1 $ilicon, fast recovery: fwl current 15 ma, 75 an 19A700022P1
EIV: MFG: JEDEC. a2 19A700022P1
D14 19A700047P2 Silicon, 100 m¥, continuous dissipation; MFG: thru
HE. a4
D15 19A700028P1 Silicon, fast recovery: fwnl current 15 mA, 75
PIV: MEG: JEDEC. R1 19A701250P327
D16 T9A700047P2 5ilicon, 100 mi¥, continuous dissipation; MFG: R2 19A701250P319
Ie.
R2 19A701250P336

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.

PIV: MFG: JEDEC.

§ilicon, 100 m¥, continuous dissipation; MFG:
HP.

§ilicon, fast recovery: bl current 73 mh,75
PIV; MFG: JEDEC.

5ilicon, zener: 400 wH max; MFG: GE

§ilicon, fast recovery: bl current 15 mh, 75
PIV: MFG: JEDEC.

Silicon, 100 m¥, continuous dissipation; MFG:

Filter, MFG: MUPATA ERIE, DSS310-55Y¥271M.
Filter, MFG: MUBATA ERIE‘, DS55310-09Y2T1M.

Filter, MFG: MUBATA ERIE, DSS5310-535Y¥271M.

Optoelectromic: yellow: MFG: HP.

------ TACKS & EECEPTACLES = = - = - =
Connector, MFG: MOLEX

Connector: § contacts; sim to AMP Type 520251-4.

Brinted wire:
MOLEX.

3 contacts rated @ 2.5 amps: MFG:

Brinted wire:
MOLEX.

3 contacts rated @ 2.5 ams: MFG:

Printed wire:
HOLEX.
Brinted wire:
HOLEX.

3 contacts rated @ 2.5 amps: MFG:

3 contacts rated @ 2.5 amps: MFG:

MFG: Molex #22-03-3031

Connector, MFG: MOLEX, 2461-12RK.
Connector, MFG: MOLEX, AX-20187-RA-YA14AARF102.
Connector, MFG: MOLEX, 2461-05AK.

Beceptacle: 2 position, shorting, rated at 3
amps: MEG: AME.

Beceptacle: 2 position, shorting, rated at 3
amps: MEG: AME.

Baceptacle: 2 position, shorting, rated at 3
amps;: MFG: AME.

--------- TEANSISTORS = = = = = = = =
Silicon, NPN: MFG: JEDEC

5ilicon, ENP: MFG: JEDEC
Silicon, NPN: MFG: JEDEC

Metal film: 18.7 ohms 1%, 250 VDCW, 1/4 w.
Metal film: 15.4 ohms 1%, 174 w.
[Used in ¥oice Guard Module].

Metal Film: 23.2 ohms 1%, 174 w.
[Used in AEGIS Module].

15



LBI-31665G

PARTS LIST & PRODUCTION CHANGES

SYMBOL PART NO. DESCRIPTION
SYMBOL PART NO. DESCRIPTION R62 H212CRP139C Deposited carbon: 390 ohms +5%, 1/4 w.
R63 H212CRP110C Deposited carbon: 100 ohms +5%, 1/4 w.
R3 HZ12CRP322C Deposited carbon: 22K ohms +5%, 174 w. R64 H212CRP127C Deposited carbon: 270 ohms 5%, 1/4 w.
R4 HZ212CRP310C Deposited carbon: 10K ohms +5%, 174 w.
thru R65 H212CRP210C Deposited carbon: 1K ohms +5%, 1/4 w.
RE
R66 19A700113P63 ition: 9
R7 19A701250P294 | Matal Eilm: 9.31K ohms :1%, 174 w. Composition: 1K ohms 5%, 1/2 w.
R8 19A701250P307 | Metal Eilm: 11.5K ohms 1%, 1/4 . R67 H212CRP247C Deposited carbon: 4.7K ohms 5%, 1/4 w.
(Used in Yoice Guard Modules) R68 H212CRP156C Deposited carbon: 560 ohms +5%, 1/4 w.
R8 19A701250P303 | Metal Film: 121K ohms 1%, 174 w. )
[Used in AEGIS Modules) R69 19A701250P268 | Metal film: 4.99K ohms +1%, 1/4 w.
R3 19A701250P330 | Metal Film: 20K ohms £1%, 174 w. R70 19A701250P341 | Metal film: 26.1K ohms +1%, 1.4 w.
R10 19A701250P270 Metal film: 5.23K ohms 1%, 174 w. R71 19A701250P301 | Metal film: 10K ohms +1%, 1.4 w.
RN H212CRP315C Deposited carbon: 15K ohms +5%, 1/4 w. »
Riz HZ1ZCRP310C Deposited carbon: 10K ohms 5%, 1/4 w. R72 | 19A700113P57 | Composition: 560 ohms +5%, 1/2 w.
R13 19A701250P409 | Motal film: 121K ohms £1%, 1/4 w. R73 19A700113P55 Composition: 470 ohms +5%, 1/2 w.
R4 19A701250P209 | Metal Film: 1.21K ohms 1%, 174 w. R74 H212CRP222C Deposited carbon: 2.2K ohms +5%, 1/4 w.
R1S H212CRP347C Deposited carbon: 47K ohms 5%, 1/1 w. sg(é
[Used in Voice Guard Modules) .
RIS 19A701250P403 | Metal Film: 105K ohms +1%, 1/4 w. R77 H212CRP110C Deposited carbon: 100 ohms +5%, 1/4 w.
{Used in AEGIS Modules) R78 H212CRP410C Deposited carbon: 0.1M ohms +5%, 1/4 w.
R16 H212CRP410C Deposited carbon: 0.1 ohms 5%, 1/4 w. sgg
Used in Yoice Guard Modul
(Usedin Voice Guard Hodules) R80 | 19A701250P265 | Metal film: 4.6K ohms 1%, 1/4 w.
R16 19AT0250P432 | Metal Eilm: 210K ohms +1%, 174 w. )
(Used in AEGIS Modules) R81 H212CRP422C Deposited carbon: 0.22M ohms +5%, 1/4 w.
RI7 HZ12CRP310C Deposited carbon: 10K ohms 5%, 1/1 w. R82 H212CRP168C Deposited carbon: 680 ohms +5%, 1/4 w.
d
s R83 H212CRP156C | Deposited carbon: 560 ohms +5%, 1/4 w.
Fllg HZ1ZCRP322C Deposited carbon: 22K ohme 5%, 174 w. R84 H212CRP322C Deposited carbon: 22K ohms +5%, 1/4 w.
an
R20 R85 H212CRP310C Deposited carbon: 10K ohms +5%, 1/4 w.
R21 H212CRP310C Deposited carbon: 10K ohms +5%, 1/4 w. R86 H212CRP222C . )
n22 19A701250P318 | Metal Film: 15K ohms 1%, 1/4 w. thru Deposited carbon: 2.2K ohms 5%, 1/4 w.
R23 13A701250P301 Metal Film: 10K olms 1%, 144 w. R90
th "
by R91 19A701250P250 | Metal film: 3240 ohms +1%, 1/4 w.
R26 19AT01250P268 Metal Eilm: 8060 ohms 1%, 250 UDCW, 174 w. R92 H212CRP210C Deposited carbon: 1K ohms +5%, 1/4 w.
R27 19A701250P269 | Matal £ilm: 5.11K ohms 1%, 1/4 w. R93 H212CRP310C Deposited carbon: 10K ohms 5%, 1/4 w.
R28 19A701250P201 | Metal Film: 1K ohms 1%, 250 UDCHW, 1/4 w. and
R29 19A701250P322 | Metal film: 16.5K ohms 1%, 250 VDCW, 1/4 w. R94
R30 19A701250PZ10 | Metal Film: 1240 ohms +1%, 250 VDCW, 1/4 . R95 H212CRP315C Deposited carbon: 15K ohms +5%, 1/4 w.
2%1] 19A701250P310 | Metal Eilm: 12.4K ohms 1%, 1/4 w. R96 19A701250P310 | Metal film: 12.4K ohms +1%, 1/4 w.
R32 19A701250P301 | Metal Film: 10K olms +1%, 1/4w. | (| SWITCHES----s-oeoroeeoeoees
R33 19A701250P281 Metal Eilm: 6.81K ohms 1%, 1/4 w. S1 19B800563P3 Push: DPDT, contacts rated 15 mA at 130 VDC;
and MFG: SCHADOW.
R34 HZ1ZCRP410C Doposited carbon: 0.1M ohme 5%, 154 w. S2
R3I5 HZ12ZCRP310C Deposited carbon: 10K ohms 5%, 1/4w. | (|77 INTEGRATED CIRCUITS---------—-
R36 HZ12CRP422C | Deposited carhon: 0.22 ohms 5%, 1/4 W UL 19A701789P3 |\9|%e-|%tional Amplifier: QUAD-OP-AMP; MFG;
’ ) an X
R37 HZ1ZCRP410C Deposited carbon: 0.1M ohms +5%, 1/4 w. u2
R38 HZ212CRP222C Deposited carbon: 2.2K ohms 5%, 1/4 w. u3 19J706018P2 Linear, QUAD COMPARATOR; MFG: MOTO.
FBj' HZ1ZCRP310C Deposited carhon: 10K olms £5%, 1/4 w. us 19A700029P38 | Digital: TRIPLE 2-CHANNEL MULTIPLEXER.
an
R40 ué 19A703987P13 Digital:MFG: MOTO.
R41 H212CRP215C Deposited carbon: 1.5K ohms +5%, 1/4 w. u7 19A702987P14 Digital: MFG: MOTO.
R42 HZ1ZCRP310C Doposited carbon: 10K ohms 5%, 174 w. L
thru us 19A700029P35 Digital: HEX BUFFER/CONVERTER (NON-
R4S INVERTING). MFG: MOTO.
R46 HZ12ZCRP247C Deposited carbon: 4.7K ohms 5%, 1/4 w. U9 19A703483P4 Digital, hex inverter, MFG: PANASONIC.
R47 Hz1Z2CRPZ10C Deposited carbon: 1K ohms +5%, 174 w. u10 19J706031P2 Linear, MFG: MOTO.
RA8 H212CRP322C Doposited carbon: 22K ohms 5%, 174 w. .
R49 HZ12CRPMTC Deposited carbon: 270 ohms 5%, 174 w. u1i 19A704013P1 Voltage Regulator. (Negative). MFG: MOTO.
R50 HZ12CRP310C Deposited carbon: 10K olms 5%, 174 w. u12 19J706031P1 Linear: POSITIVE VOLTAGE REGULATOR,
plaw i MFG: MOTO.
R51 u13 Oscillator, 8.0 MHz, MFG: CTS, MXO-559A-2.
R52 HZ212CRPZ10C Deposited carbon: 1K ohms +5%, 174 w.
[ 21%] HZ1ZCRP310C Deposited carbon: 10K ohms 5%, 1/4 w. —-MISCELLANEOUS-
R54 H212CRP210C Deposited carhon: 1K ohms +5%, 1/4 w. 19C336648P1 Shield.
R55 HZ1ZCRP310C Deposited carbon: 10K ohms 5%, 174 w. 19C336647P1 Shield.
R56 HZ1ZCRPZ10C Doposited carbon: 1K ohms +5%, 174 w. Standoff: MFG: R.AF. Electronic Hardware,
R57 HZ12CRP310C Deposited carbon: 10K ohms 5%, 1/1 w. Inc., 3045-B-440-S-1-MOD. L = .600.
R58 HZ1ZCRPZ10C Deposited carbon: 1K ohms +5%, 174 w. 19C850640P1 Knob for S1.
R59 HZ212CRP310C Deposited carbon: 10K ohms +5%, 174 w. 19A701699P22 Nameplate for S1.
RE0 HZ1ZCRPZ10C Deposited carbon: 1K ohms +5%, 174 w. .
. 19A121175P44 Insulator plate. (Used with J9).
RE1 HZ212ZCRP110C Deposited carbon: 100 ohms +5%, 174 w.

PRODUCTION CHANGES

Changes in the equipment to improve performance or to smplify circuits
areidentified by a"Revision Letter," which is stamped after the model number
of the unit. The revision stamped on the unit includes all previous revisions.

Refer to the Parts List for descriptions of parts affected by these revisions.

REV. A - ANALOG BOARD 19D437979G1

To make Voice Guard compatible with Type 90, Type 99, DTMF
and emergency GE-STAR when signalling is initiated by other
than microphone PTT. Added C40, C41, R95 and R96. Changed

J25 from avertical type jack to ahorizontal type jack.

J25 was 19A700072P29: Printed wire: 3 contacts rated @ 2.5
amps, MFG: MOLEX.

PARTS LIST

REMOTE MODE SELECT CABLE
ISSUE 119B234849G1

SYMBOL PART NO. DESCRIPTION
19A700041P30 Connector Shell.
19A700041P29 Connector Shell.
19A7000041P25 | Contacts (Quantity 6).
19A115871P30 Black Wire, 24 Ga.
19A115871P22 White Wire, 24 Ga.
19A115871P32 Blue Wire, 24 Ga.

4 - PIN CONNECTOR

CONNECTS TO
J9 ON LOGIC
BOARD

RC5262

PARTS LIST

MECHANICAL PARTS
VOICE GUARD ASSEMBLY

(ASY/R3000100)

SYMBOL PART NO. DESCRIPTION
NOTE: When ordering replacement
parts, all vendor part numbers should be
preceded by: ASY/

R300101 Analog Board Assembly
R300102 Logic Board Assembly
R200064 Plate
R400004 Frame Assembly
R300113 Front Panel Assembly
R300114 Light Diffuser
R200067 Decorative Nameplate (Front)
L1 96-0022-XX Mode Switch AssembIX includes Hardware and
Mechanical Key 19A148909P51) MFG:
L2 96-0023-XX Fill / Lock Switch Assembly (includes
Hardware and Mechanical Keg
19A148909P50) MFG: MEDECO
CT-A67 Flat Notched Cam
R400005 Plastic Beyel
R400006 Plastic Door
S1 E63-00HP-0014- | Micro Switch, MFG: CHERRY
0577
S2 Micro Switch, MFG: CHERRY

E63-00HP-0014-
1248

R200068
R300115
R200069
R400009
R300117
R300118
R300120
N80P5006C6

N404P8C6
N210P5C6
N80P9006C6

N80P9004C6
N80P9007C6

N80P15006C6

N130P1712C

Contact Plate

Plate Backing

Heat Sink Assembly

Cover Assembly

Interlocking Support
Connector Harness Assembly
Nameplate (GE Logo)

Screw, 2-56 x 3/8 large flat head,
Phillips (Quantity 5)

#2 Lock Washer (Quantity 4)
Hex Nut 2-56 (Quantity 4)

Screw, 4-40 x 3/8 large flat head,
Phillips (Quantity 4)

Screw, 4-40 x 1/4 pan head, Phillips
(Quantity 12)

Screw, 4-40 x 7/17 large pan head,
Phillips (Quantity 5)

Screw, 8/32 x 3/8 large pan head,
Phillips (Quantity 2)

Hex Nut 4-40 (Quantity 6)

Screw #10 x 3/4 large slotted head,
sheet metal (Quantity 4)

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

3 -PIN CONNECTOR

= - CONNECTS TO
3 Y =3 J25ON ANALOG
1L \ 12 BoARrD

NOTE:

CONNECTORS ARE NOT KEYED.
CONNECT PIN1 TO PIN 1 ON JACKS.
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OUTLINE DIAGRAM
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SCHEMATIC DIAGRAM

Logic Board
19D437827G1

(19D437980, Rev. 0)
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PARTS LIST & PRODUCTION CHANGES

LBI-31665G

PARTS LIST
LBI-31732
VGE LOGIC BOARD
ISSUE 3
SYMBOL PART NO. DESCRIPTION
--------------- CAPACITORS----=--==-==---
;:n](] 19A700219P44 Ceramic: 27 pF 5%, 100 VDCW.
Cc2
C3 19A116192P14 Ceramic: 0.1 uF +20%, 50 VDCW; MFG: ERIE.
&
C10 19A116192P14 Ceramic: 0.1 uF +20%, 50 VDCW; MFG: ERIE.
&
ca;nl(? 19A703314P10 Electrolytic: 10 uF -10+50%, 50 VDCW.
C17
C16 19A703314P1 Electrolytic: 100 uF -10+50%, 10 VDCW; MFG:
gric; SPRAGUE.
C18 19A116192P14 Ceramic: 0.1uF +20%, 50 VDCW; MFG: ERIE.
&
Cc24 19A116192P14 Ceramic: 0.1uF +20%, 50 VDCW; MFG: ERIE.
&
gﬁg 19A701534P5 Tantalum: 2.2uF +20%, 35 VDCW; MFG: SPRAGUE.
c27
Cc28 19A116192P14 Ceramic: 0.1uF +20%, 50 VDCW; MFG: ERIE.
C30 19A700064P4 Electrolytic: 100 uF, -10+150%, 250 VDCW.
C31 19A700219P64 Ceramic: 100pF +5%.
C100 19A700233P1 Ceramic: 100pF +20%, 50 VDCW.
&
DIODES
D1 19A700028P1 Silicon, fast recovery: fwd current 75mA, 75
%12d PIV; MFG: JEDEC.
D5 19A700025P3 Silicon, zener: 400 mW max; MFG: MEDEC
tﬁr% Diode, LED, Green. MFG: HP.
D9
JACKS
J5 Connector. Sim to: MOLEX 26-11-6125.
J6 Connector. Sim to: MOLEX 26-11-6145.
J8 Connector. Sim to: MOLEX 26-11-6055.
J9 Connector. Sim to: MOLEX 22-05-3041.
J10 19A700072P32 P@E%i(w"e: 6 contacts rated at 2.5 amps; MFG:
PLUGS
P11 19A702104P1 Receptacle: 2 posmon shorting, rated at 3
gllrg amps; MFG: AM
-------------------- RESISTORS-----------mmmmmmooo-
R1 19A701537P1 Composition: 10M ohms +5%, 250 VDCW, 1/4 w.
R2 H212CRP310C Deposited carbon: 10K ohms +5%, 1/4 w.
R2 H212CRP222C Deposited carbon: 2.2K ohms +5%, 1/4 w.
R3 H212CRP068 Deposited carbon: 68 ohms +5%, 1/4 w.
R3 H212CRP410C Deposited carbon: 0.1M ohms +5%, 1/4 w.
R4 H212CRP310C Deposited carbon: 10K ohms +5%, 1/4 w.
R5 H212CRP339C Deposited carbon: 39K ohms +5%, 1/4 w.
R5 H212CRP118 Deposited carbon: 180 ohms +5%, 1/4 w.
R6 H212CRP347C Deposited carbon: 47K ohms +5%, 1/4 w.
tﬁr7u H212CRP310C Deposited carbon: 10K ohms +5%, 1/4 w.
R9

SYMBOL PART NO. DESCRIPTION
R11 H212CRP210C Deposited carbon: 1K ohms +5%, 1/4 w.
F:]lZ H212CRP110C Deposited carbon: 100 ohms +5%, 1/4 w.
thru
R19
R20 5493035P1 Wirewound: 5 ohms +5%, 5 watt; MFG:
HAMILTON HALL.
R22 H212CRP247C Deposited carbon: 4.7K ohms +5%, 1/4 w.
R23 H212CRP210C Deposited carbon: 1K ohms +5%, 1/4 w.
F§]24 H212CRP127C Deposited carbon: 270 ohms +5%, 1/4 w.
thru
R27
R100 19A701630P2 Resistor, network: 9 resistors rated 10K
thru ohms +2%, 50 VDCW; MFG: BOURNS.
R106
--------------------- TRANSISTORS---------=-mnmom
QZI(.j 19A700084P1 Silicon, NPN; MFG: MOTO.
an
Q2
Q4 19A700023P1 Silicon, NPN; MFG: JEDEC.
Q5d 19A700084P1 Silicon, NPN; MFG: MOTO.
an
Q6
Q7 19A700022P1 Silicon, PNP; MFG: JEDEC.
Q8 19A116942P1 Silicon, PNP; MFG: GE.
Q8 19A116942P1 Silicon, PNP\X/Not used in VG-9600-AR and
VG-9600-AR
Q9 19A70023P1 Silicon, NPN. (Used in Voice Guard Modules.)
Q9 19A700023P1 Silicon, NPN; MFG: JEDEC.
------------------ INTEGRATED CIRCUITS------------
Ul 19A704345P1 IC, Microcomp, MFG: INTEL.
Ul 19A703104P1 Micmcomputer' NMOS 8-bit; sim to P8031 AH.
u2 19A148972G7 tal 8K x 8-bit CMOS EPROM; sim to
éPro rammed. Used in VG-9600-C, VG-
600 G 9600-SR, VG-9600-SRW and
u2 19A705868G2 Digital: 8K x 8-bit CMOS EPROM; sim to
2764. %ProgrammedA Used in VG-9600-PR and
VG-9600-PRW.)
u2 344A4513G3 Digital: 8K x 8-bit CMOS EPROM; sim to
2764. Pro rammed. Used in VG-9600-DR
and VG-9600-DRW.)
u2 344A4513G3 Digital: 8K x 8-bit CMOS EPROM; sim to
2764. Pro rammed. Used in VG-9600-AR
and VG-9600-ARW.)
u3 19A703471P2 IC, Digital, MFG: MOTO.
u4 19A704445P1 IC, Digital, MFG: MOTO.
us 19A103483P4 IC, Digital, MFG: PANASONIC.
u6 ROA 110 688/3A | IC, Modem.
u7 19A703483P5 IC, Digital, MFG: RCA.
us 19A703483P11 IC, Digital, MFG: MOTO.
u1o0 19A703984P40 IC, Microprocesssor, MFG: GE.
u10 344A4452P3 Digital S|%nal Processor; sim to 77C25.
(Used in VG-9600-DR and VG-9600- -DRW.)
U1l 19A703952P1 EEPROM (NOT PROGRAMMED)
u12 19A703072P1 EEPROM (NOT PROGRAMMED)
u12 344A3000P10 Di%ital: EEPROM. (Programmed. Used in VG-
9600-SW.)
u12 344A3000P20 Digital: EEPROM. Pro rammed Used in VG-
9600-C and VG-9600
u12 344A3000P30 Digital: EEPROM. (Programmed. Used for
station a Ilcatlons in VG-9600-SR and VG-
9600-SR!
u12 344A3000P50 %nal EEPROM. (Programmed. Used for
%lcatlons in VG-9600-SR and VG
9600
u12 344A3000P41 Digital: EEPROM. (Programmed. Used in VG-
9600-PR and VG-9600-PRW.)
u12 344A3000P240 D|%|tal EEPROM. (Programmed. Used in VG-
600-DR and VG-9600-DRW.)
u12 344A3000P230 Digital: EEPROM. (Programmed. Used in VG-

9600-AR and VG-9600-ARW.)

SYMBOL PART NO. DESCRIPTION
uU13 19A703471P1 Digital: OCTAL TRI-STATE BUFFER, MFG: MOTO.
gnlél 19A704380P11 IC, Digital, MFG: MOTO.
u1s
u16 19A703471P1 Digital: OCTAL TRI-STATE BUFFER, MFG: MOTO.
u17 299A6459P8685 | Linear: POSITIVE VOLTAGE REGULATOR; MFG:
and MOTO.
u1s
SOCKETS:
Xu1 Simto: C.A. CA-40SDL-1T
Xu2 Simto: C.A. CA-28SDL-1T
Xué Simto: C.A. CA-28SDL-1T
XuU9 Simto: C.A. CA-24SDL-1T
XU10 Simto: C.A. CA-28SDL-1T
Xu11 Simto: C.A. CA-24SDL-1T
Xu12 Simto: C.A. CA-18SDL-1T
CRYSTALS
Y1l 19A702511 7.372800.54 MHz, MFG: NDK.

PRODUCTION CHANGES

Changes in the equipment to improve performance or to
simplify circuits are identified by a"Revision Letter," which
is stamped after the model number of the unit. The revision
stamped on the unit includes all previous revisions. Refer to
the Parts List for descriptions of parts affected by these
revisions.

REV. A

REV.B

REV.C

REV.D

REV. E

REV. F

VG-9600 (19A148909P2, P12, P14 and P15)
To improve Voice Guard compatibility with T90, T99, DTMF
and GE-STAR when signalling is initiated by other than a
microphone PTT, added C40, C41, R95 and R96 to the Analog
Board. Also changed J25 to a horizontal jack. Jack J25 was
19A700072P2. Changed firmware EPROM (U2) to
19A148972G2.

VG-9600 (19A148909P2, P12, P14 and P15)

To improve operation, changed microcomputer U1 from an
80C31 (19A704345P1) to an PBO31AH (19A703104P1). Also
changed firmware EPROM (U2) to 19A148972G3.

VG-9600 (19A148909P2, P12,P14, P15 andP16)

To improve RFI characteristics, added 100 pF decoupling
capacitors C111, C114, C115, C120, C121 and C122 to the
Logic Board.

VG-9600 (19A148909P2, P12,P14, P15 andP16)
No change.

VG-9600 (19A148909P2, P12, P14, P15 and P16)
To provide two-frequency operation in CIU applications, up-
dated firmware. New EPROM (U2) is 19A148972G4.

VG-9600 (19A 148909P2, P12, P14, P15 and P16)
Toimprove PSLM hangtime and GE-STAR operation, updated
firmware. New EPROM (U2) is 19A148972G6.

REV. G

REV. H

REV.J

REV. K

REV. L

REV.M

REV. N

REV. O

REV. P

REV. P
REV. Q
REV. M

REV. N
REV.Q
REV.R

VG-9600 (19A148909P2, P12, P14, P15 and P16)
To provide "start data" timer for CIU applications, updated
firmware. New EPROM (U2) is 19A148972G7.

VG-9600 (19A148909P2, P12, P14, P15, P16, P30 andP31)
Toimprove VG intelligibility, the following components were
changed on the Analog Board in the microphone input band-
pass circuit: Resistor R2 was changed from 23.2K to
15.4K ohms and R8 was changed from 20K to 11.5K ohms.
Also, capacitor C42 (0.0033 mF) was added.

VG-9600 (19A148909P30 and P31)
To improve operation of CIU and GE-STAR timers, updated
firmware. New EPROM (U2) to 19A705868G2.

VG-9600 (19A148909P2, P12, P14, P15, P16,P30 andP31)
To improve DES key retention and EDACS CIU operation,
added R97 to all modules and changed EEPROM (U12) in
VG-9600-PR (19A148909P30) and V G-9600-PRW
(19A148909P31) modules to 344A3000P41.

VG-9600 (19A148909P16 and P30)
Changed front panel nameplate.

VG-9600 (19A148909P40 and P41)

Added DVIU Aegis Modules VG-9600-DR and VG-9600-
DRW. Both modules usefirmware EPROM (U2) 344A4513G2
and personality EEPROM (U12) 344A3000P240. In addition,
on the Logic Board, DSP U10 is changed and Q9 is removed
and replaced with ajumper (collector to emitter). Also, on the
Analog Board, C42 isremoved, and R2, R8, R15 and R16 are
changed.

VG-9600 (19A148909P40 and P41)

To improve operation, changed firmware EPROM (U2) to
344A4513G3. Addthefollowing Production Changeinforma-
tion to page 30:

(Not Used)

VG-9600 (19A148909P60 and P61)

Added E/D station Aegis Modules VG-9600-AR and VG-
9600-ARW. Both modules use firmware EPROM (U2)
344A4511G3 and personality EEPROM (U12)
344A3000P230. In addition, on the Logic Board, Q8 is re-
moved and replaced with ajumper (collector to emitter).

V G-9600 (19A 148909P40 thru P43)

V G-9600 (19A 148909P60 thru P63)
VG-9600 (19A 148909P1 thru P33)
Obsolete part for U4 (19A703924P1).
Changed R8 from 10K (19A701250P301)
and R9 from 23.7K (19A701250P337).

VG-9600 (19A148909P1 thru P32)

VG-9600 (19A148909P40 thru P43)

VG-9600 (19A148909P60 thru P63)

To eliminate aclock slip problem U6 was changed to ROA 101
688/3A.
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