SPECIFICATIONS *

Controls Power
Squelch (™M)
Volume (/™)

Mode (/)
Channel (A~,)
Scan

Add

Delete

Indicators Power (Display)
Mode (Display)
Channel (Display)
Scan (Display)

‘ Transmit

Busy
Scan ON
Priority~1 .
Priority~2

*These specifications are intended primarily for the use of the servicemaon. Refer to the appropriate Specification Sheet for the complete specifications.
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1&2 3 4

Product Control Unit . :
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_ DESCRIPTION

.__.The _8-950 C@ntz@lv Unit 4is an
attractive]y styled highly functional
unit, It is enclosed in & two-piece
molded ABS resip housing for durability
and ease of disassembly. The control

unit can be mounted to the dash, hump or

overhead wusing a multi-position metal
bracket. !

The control wunit  contains four
four-layer printed circuit boazrds; one
for the Display/Control beard, one for
the Input/Cutput (I/0) board, one for
Micrecomputer board and one for <the

Backplane Connector board. All external
interconnecting Jacks are at the rear of
the unit.

The Display/@omtrol board and the
Input/Output board are electrically and
mechanically (soldered) connected to form
one composite assembly. Likewise, the
Microcomputer board and the Backplane
Connector board are similarly assembled
in a Tee=-shaped configuration. The two
assemblies are connected electrically by
four circuit board plugs and Jacks.
There are no interconnécting wires in the
control wunit, other than to the power
switch.

A1l controls are front mounted,
push~button type and all indicators are
Light Fmitting Diodes or Seven Segment
Displays, providing long life, low power
consumption and high religbility.

FUNCTIONS

The §-950 Control Unit is a highly
versatile, software-controlled wunit pro-
viding numerous functions and options
including:

Pual Priority Scan

Digital Volume Control
Digital Squelch Control
Type 290 or 89 Encode Tones
GE-~STAR Identification

128 Channels in -
8 Modes of 16 Channels each

or
4 Modes of 32 Chanmpels each

Carrier Control Timer (per mode
basis)

Channel Guard - Tone or Digital*

® @ & & e e

Channel Freguencies
Home Channel Revert
Auxiliary Relay Control

e & & e

#*  These functions are actually performed

in the radio.
the data is held in the control unit.

If you have downloaded,

mmzwsf

PROGRAMMING

The various functioms and option
must be programmed into the S-950 Control
Unit. The TQZ310 Universal Radio
Programmer equipped for the $~950 Control
Unit is reguired. The 8§-950 PROM 13
identified as Tg2329 [includes both
Control and I/0 PROMs (18A148766G3)} anq
the programmer . cable is TQ2322
{19B234413G15). Plug P2 of the program-
ming cable connects' to J2 on top of the
Data 1/0 Module in the TQ2310 programmer
and plug P7 connects to J6 on the back of
the control unit. Refer toc the §-850
Control Unit Programming Instructions
LBI31380 for detailed procedures.

Custom Programming

The control urnit is shipped with
the test program and requires
field progranming. If attached
to the radio it will operate as
a normal control wunit and does
not download any channel infor-
mation.

AOQ -~

The control unit is programmed
for options as ordered,
Scan or encode tones. The con=-
trol wunit operates the radio
using the radio's internal
channel programming (does not
download channel information).
Channel control is set up for
one mode of 18 channels unless
option KA is ordered then it
will be one mode of 32 channels.
Dual Priority 8can is set for
Priority 1 to be front panel
programmable unless a “G" option
is ordered. No tone or GE-~STAR
is provided unless ‘CA' is
crdered. The auxiliary button
will activate a field installed
relay. If an 'E' . option 1is
ordered the auxiliary button
will perform the reguired func-
tion and activate the relay, if
-installed. Variable squelch is
standard,

AL -

The control unit is programmed
for options and channel infor—
mation. The number of modes and
channels is set by channel in-
formation on the worksheet. The
radio is reprogrammed by the
85-850 each time a new mode is
selected (does downloazd). Dual
Priority Scan is set for Prior—
ity 1 to be front panel program-
mable wunless a "G" option is
ordered. No tone or GE-STAR is
provided unless 'CA' is ordered.
The auxiliary button will acti-
vate a field imstalled relay.
If an 'E' option is ordered the
auxiliary buttom will perform
the required function and acti-
vate the relay 1f dinstalled.

A2 -

such as -
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Variable squelch is standard.
Option A2
radios.

This 1s the same as A2, except
that A3 1i¢& wused for DELTA SX
wideband radxoso

INSTALLATION

Refer to the System Interconnection
Diagram 18pg01581 for the - proper
connections - of the: - mobile combination.
Connections to the radioc, the microphone
hookswitch, speaker and external
functions and options are shown.

For external tone, cables must be
connected internally to J5 (decoder) or
to J12 (encoder) and routed out through
~the Backplane Connector board. See
Option Application Diagram 19D801492.

OPERATION

{Refer to Operator's Manual LBI31377)

Power to the S§-850 Control Unit and
to the radic is controlled by the power
(PWR) on/off switch. In is ON -~ out is

CFF. The radic and the contrel unit are
operated by the fromt panel push~button
‘controls.

TO RECEIVE A MESSAGE

1. Turn the radioc and control unit
on by pressing the power switch.
This lights the CHANNEL and MODE
indicators.

2. 8et sguelch by coming off hook
with the microphone and pressing
SQUELCH down switch until noise
is heard. Then press SQUELCH up
switch until noise disappears.

is wused for DELTA -8

NOTE

If Fixed Sqguelch has been
programmed, you cannot set
the sqguelch level. To
check the squelch level,

first push the A "up"
butten then the vV "down"
button. :

3. Set the desired volume level by
pressing VOLUME wup or down
switches. A tone BEEP will be
heard that is proportionzal to
the audio level.

4. If more than one frequency is
available, select the proper
channel by pressing the MODE up
or down switeh and then the
CHANNEL up or down switch.

DESCRIPTION

5. The radio is  now ready %o
receive messages from other
radios in the system. If the
channel digit  fails to light,
the radio failed to downioad.

TO TRANSMIT A MESSAGE

1. If more than one freguency  is
available, select the proper
channel as in step 4 above.

2. Check the CHANNEL BUSY indicator
to make sure the channel is not
being used.

3. Pick up microphone and press
Push~To~Talk (PTT) switch:. the
red Transmit light will turn on.
Speak across the microphone in a

normal volce. Always release
PTT switch when message 1is
completed and l1listen for an
answer.
MAINTENANCE
DISASSEMBLY

1. To gain access to the inside of
the control unit, remove the two
screws, lock washers and nuts
holding the top and bottom.
covers together. Remove the
covers and remove the mounting:
serew nuts from the cover
cavities to prevent loss.

NOTE

It may save time later if
you mark the top and bot-
tom covers on the inside.
Use an indelible marking
pen. The adjustment holes
prevent the covers from
being interchangeable.

Z. Remove the single screw {(center
of board) holding the I1I/0 Board
and Microcomputer Board to-
gether.

3. Carefully separate the I/0 and
Microcomputer boards.

4, To gain access to the Display/
Control board, remove the four
screws and carefully remove the
front panel.

5. Note that the I/0 and Display
boards are soldered together in
a Tee configuration. The same
is true for the Microcomputer
and Back Connector board. Do
not exert undue stress on these
electrical circuit connections.
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REASSEMBLY 2. Place the '"tinned" end of the
. component on the "tinned" pad on

1. After wservicing the boards, "the board and simultaznecusly
carefully connect the YI/0 and touch the component and the pad
Microcomputer beoards together, with & well "tinned" soldering

Pay careful attention to the iron while pressing the compo-

alignment of the connector pins
and sockets. Do not force the
connectors together.

2, Lock the assembly together with
the single screw and lockwasher
{(located in the approximate
center of the boards).

3. Place the assembled boards in
the Dbottom cover. Be sure
~adjustment bhole provides access
to the wvariable resistor under-

neath. Be certain the front and
back boards are in the cover
slots.

4, Place the two mounting screw

auts in the cover cavities.

5. Carefully fit the top cover on.
When properly aligned, fasten
with the two screws and nputs.

REPLACING CHIP CCMPONENTS

Replacement of chip capacitors
should always be done with 2
temperature~controlled sgidering iron,

using a controlled temperature of 700°F

(371°C). However, do NOT touch black
metal  film of the resistors or the
ceramic body of capacitors with the

soldering iron.
NOTE

The metalized end terminations
of the parts may be touched
with the soldering iron without
causing damage.

REMOVING CHIP COMPONENTS

1. Grip the component with tweezers
or needle nose pliers.

2. Alternately heat each end of the
chip ip rapid succession until
solder flows, and then remove
and discard the chip.

solder with a
extractor or

3. HRemove excess
vacuum solder
Solder-wick®,

4, Carefully remove the epoxy adhe-
sive and excess flux to prevent
damage to the printed board.

TO REPLACE CHIP COMPONENTS

1. Using as 1little solder as
possible, "tin" one end of the
component and one of the pads on
the printed wiring board.

nent down on the board.

3. Place the "tinned" soldering
iron on the other end of the
compenent and the pad simult-
aneocusly. Apply solder to the
top of the end of the component
until the solder starts to flow.
Use as little solder as possible
while getting a good Jjeint.

4, After the component has coocled,
remove all flux from the compo-
nent and printed wiring board
area with alcohol.

REMCOVING IC'S

Removing IC's {and all other
soldered~in components) can be easily
accomptished by using a de-soldering tool
such as 2 SOLDAoPULLT® or eguivalent. To
remeove an IC, heat each lead separately
on the solder side and remove the old
solder with the de-scldering tool.

CAUTION

The CMOS Integrated Circuit
devices used in this eguipment
can be destroyed by static dis-~
charges. Before handling one of
these devices, the serviceman
should discharge himself by
touching the case of a Dbench
test imstrument that has a 3-
prong power cord connected to an
outlet with a known good earth
ground. When scldering or de-
soldering a CMOS device, the
soldering iron should also have
a 3-prong power cord connected
to an outlet with a known good

earth ground. A  battery-
operated soldering iron may be
used in place of the regular

soldering iron.

TROUBLESHOOTING
Introduction

Some DELTA~S (narrowband) radios
formerly in use with other contrcl units
must have some modifications made before
they can be used with the S§-950 Control
Unit that has downloading capabilities.
No modifications to the cable are re-
guired if downloading is not used.
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‘this manual.

MAINTENANCE

The STORE and RESET leads in the
control cable must be connected.
Refer to the Interconnection
Niagram 19D433081, Sheet 1 in
(These leads are
already connected in the new
19Dp200447G16, 18 and 20 cables.)

A 68 nf capacitor C726
(18A702052P24) must be connected
from the STORE circuit to ground
in the radio as shown in the
partial schematic below. Con=-
nect between J604-4 and J604-14,
This is REV. G to T/R/S board
18D900840G1, 2. This is also
REV. H to T/R/S Board
19D800775G1 thru G4.

(19D900837, Sh.

The K®ESFET circuit must Dbe
present in the radioc as shown on
Schematic Diagram 15DS000837,
Sheet 2 (in radic manual) and
for UHF on Schematic Diagram
19D900902, Sheet 2.

2, REV.3)

A Schottky dicde D720
(18A700047P2) from AR to RESRET
lead must be in the radio. Con-
nect between U703-5 (cathode)
and U708-10 (anocde) as shown on
Schematic Diagram 19D900837,
Sheet 3. This 1is REV. H to
T/R/S board 19D900840G1, 2,
This is also REV. J to T/R/S
Board 19D900775G1 thru G4.

The second EEPROM (19C851006G1
Not Programmed) for 32 channels
must be present if the DELTA-S,
8X radio is more than 16
channels.

Jumper connector P610 nust be
connected in the radic to allow
the Alert Tone to pass through
to the speaker.

When =2all the above conditions
are met, the Delta-S radio and
the S-850 Control Unit should

function together as a system.

SELF TEST

The tests described in this section
are designed to check out all S§-950
functions. If this series of tests isg
passed and the radioc is operating in a
normal manner, the control wunit may be
assumed to perform its normal functions.
The tests should be of special value in

locating failures and as an aid in
troubleshooting.
Test Requirements

These tests require the following

conditions to be met before starting:
1. The control unit should be cor—
rectly conmected to a working
radio.

2. The control unit/radioc are con-

nected to a 13.8 wvolt supply
capable of powering the trans-—
mitter.

3. All normal microphone, speaker

and hookswitch connections have
been made.

is available
lines and

4. A voltmeter/scope
to monitor control
circuit leads.

5. A 10,000 ohm pull up resistor to
13.8 volts has been connected to
External Relay output J2-8.

€. Control unit is initially turned
OFF . ’

Enter Self Test

1. The control unit must be OFF.
2. The microphone must be ON HOOX.

3. Press SCAN/ADD/DELETE buttons
simultaneously.

4. Turn the control unit ON. The
contrel unit is now in the Self
Test mode.

RAM/ROM/EEPROM Test

All displays will be momentarily
blank while the computer checks
RAM/ROM/EEPROM .

1. If ROM failed the display will

show 1.
2. If RAM failed the display will
show 2.

3. If EEPROM failed the display
will show 3.

4., If =211 tests pass the display
will show O and an alert tone
will sound for 5 seconds.
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LBI31379

CHECKS

'UNIT ON - NO DISPLAYS

- Power source, cables and connections.

J16 in B position

2. 5-Volt and 8-volt regulators and circuits.
Check power on the 1/0 Board.
3. Microcomputer clock - 6 MHz at Ui-18, 18.
4, Program Memory EPROM U2, Personality Memory
EEPROM U4, I/0 Expanders Ui01 and U102,
5. Enter Self Test routine for RAM, ROM and
EEPROM functional check. This does not
check EEPROM Program. Lock for a ZERO in
the mode display. (See Self Test).
INCORRECT DISPLAYS 1. Stuck buttons (feel).
Ne display change or incorrect 2. Display drivers ~ shorted or shorted lines.
‘display when buttons are pushed. U101~13, 14, 15, 16 are multiplexed outputs.
3. Multiplexers.
4. LED's -~ shorted or open.
5. Enter Self Test routine and run Button test.
(See Self Test).
SOME DISPLAYS NOT LIGHTED ‘1. Display drivers U105-U1086.
All tems or ones do not light. 2. Display Switches Q101-Q104.
(6 instead of 16) : Mode - Q101
Channel -~ Q102
No LED's Search -~ Q103
LED's - Q104
SQUELCH LEVELS ‘ LEVEL BINARY INPUTS
P5.0 P5.1 P5.2
Pin 1 23 22 (U102 Cutput)
1 0 0 0 (MIN S8Q)
2 O 0 1
3 O 1 0
4 0 1 1
5 1 0 0
8 1 G 1
7 i 1 G
8 1 1 1 (MAX 8Q)
Pin 9 10 11 (U108 Input)

(Will be inverted)

RADTO WILL WOT UNSQUELCH
ON SOME CHANNELS

1.

2.

3.

On Open channel? Squelched.
Locked Synthesizer.

Radio problem?
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FUNCTIONAL PROBLEMS

MAIN

TENANCE

CHECKS

FRADIO- STAYS -KEYED

1.

PTT shorted - ULl-9, 10 short to A-.

2. Input Multiplexer Ui2.
3. Radio PTT J10~1 from U102
LO = TX, HI = RX
" BUTTONS DON'T WORK 1.  Stuck buttons {feel).
or strange things happen
2. Input Multiplexer Ul2 - button scanning
defective.
3. I/0 Ezxpander U101-13, 14, 15, 18 defective.
U101 through switches through J9-2, 3, 4
to input. Multiplexer U12-13, 14, 15.
Keyboard A reads S103, S108, S109, §iiz.
Keyboard B reads S102, §105, §108, S1ii.
Keyboard C reads 8101, 8104, 5107, §110.
4. Tee joint connections.
iNO RECEIVE AUDIO 1. PA KEY shorted to A-.
If AA KEY is grounded, a bilateral switech in
the radioc is turned off preventing VOL ARM
audic from going through. Check BA KEY
circuit.
2. VOL/SQ HI open or shorted.
Check VOL/SQ HI from radio through bilateral
switch U113, resistor network, multiplexer
U107 to I/0 Ezpander Ul102. Also check VOL
ARM cireuit.
3. Multiplezer Ul07 defective.
See Volume Level.
4, U112 OPAMP defective.
Check U1l12~5 bias for 4 volts.
VOLUME LEVELS LEVEL BINARY INPUTS
P4.0 P4.1 P4.,2 P4.3
Pin 2 3 4 5 (U102 Output)
1 1 1 1 1 (MIN LEVEL)
2 1 1 1 0
3 1 1 1] 1
4 1 1 0 4]
5 1 0 1 1
[5] 1 o] 1 8]
7 1 0 a 1
8 1 0 0 0
9 0 1 1 i
10 4] i 1 0
11 0 1 o] 1
12 0 1 0 0
13 0 0 1 1
14 o] 0 1 0O
i5 0 0 0 1
i6 ] 0 G 0 (MAX LEVEL)
Pin 9 10 11 (U107 Input)

{(Will be inverted)
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CHECKS

‘POWER DOWN MEMORY FAILURE
Radio turned on/offj/on
should retain Mode, Channel,
Volume and Squelch Data.

Defective EEPROM U4~ Enter Self Test (See
Seif Test)

A3 indicates a PROM write failure.

Defective Vecc Switch Q4 ~ Enter Self Test.
Check Vecc control from U102-18 through Ulll
buffer to Vec switch Q4.

Change channel and monitor U4-24 with scope.
Short Q4C-E.

Write line Ul-16 to U4-21 problem check
circuit. Pin Ull-14 should be HI in static
condition. If LO, channel memory will not
work. o B Co s

Address decoder Ul3-U7) or lines defective.

Use TQZ2310 Programmer and try to download.
If successful, check for defective address
decoder Ul3. If unsuccessful, U4 is
probably defective.

TONE FATLURE. - T90/TS88/GE~STAR -

-~ Tone goes to U7-11 and on to MIC HI. U7 is

U4 EEPROM may be 1ncorrect1y programmed .
Use the TQ2310 Programmer to read EEPROM and
get printout.

Transmit Deviation level may be incorrect.
Check setting of R165 on I/0 board.

Defective bilateral tone switch U7. Control
is from U102-17 to J9-5/P9-5 to U7-12. TX

switched by +5 V.

Walsh Function - Check Ui-14 and 15 and
summing resistors to P8~-2/J8-2. Monitor
U1l12~1 and operate Tone Button (S101). If
tones appear they are getting through OPAMP
giiz.- C o N - P

INCORRECT CHANNEL FREQUENCY

U4 EEPROM may be incorrectly programmed.

Read the EEPROM with the TQ2310 Programmer
and get a printout.

If downloading is programmed, check FB1~FB5
lines for open or short. FB1-FB4 are from
1/0 expander U102-13, 14, 15 and 16. Also
check diodes CR112-CR119. FB5 is from Ul-10
and . should be HI for Channel 1-16 and LO for
Channel 17-32,

Check radic for necessary PROMS.

SCAN NOT WORKING

Most Scan problems are related
to Personality PROM data.
Check control ‘unit programming

before beginning equipment tests.

Check hookswitch. No scan or OFF HOOK 1f
unit is so programmed.

Operate SCAN bufton. Seé thaf_Scanzlndicd*
tor turns on and off. .

Check w1th a scope for Advance Change pulse
at Ul-11.. Also check Fast Squelch at Ul2- -5.
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FUNCTIONAL PROBLEMS CHECKS
| SCAN NOT WORKING (CON'T) 4. Check Channel Guard operation. CG input is

|
¢

the RX Mute line through Uill~45 to U12-2,
RX Mute LO indicates incorrect tone. BRX
Mute HI indicates correct toné or not pro-
grammed for tone,

HOME button.

5, Check to see that the radioc synthesizer is
locked.
6. Check to be sure channels are not blank or
open channels.
{LOUD NOISE WHEW COMING OFF 1. Check VOL/SQ HI circuit with scapé= If
PRIORITY (squelch noise) voice is observed after Advance Change
: pulse, the radio is not returning to channel’
fast enocugh.
2. Check for Advance Change pulse from Ul-11 to
the radio (P1-32).
3. Check radio for defective squelch.
ID ERROR when downloading 1. Cheéck that power is on ahd mic/handset is on
from programmer "~ hook. (Gives ID: 0,0). i
Check that all cables are properly con
,negtéd,
The following lines are used in programming:
LATCH (CG DIS. INPUT) (U12-4)
"DATA (FBB) (U1-10)
CU STORE (U11-11)
A..
CU RESET (U1i-9)
CLCCK (ADV. CHNG) (U1-11)
. ID 255, 255
READ BUT NO WRITE with programmeril, Chéck that control unit is hooked to radio
T t and that J2-2 1s grounded. If radio is not
 If programmer can read control connected, J2-2 must be jumpered to unit,
that indicates serial A= (battery negative).
loading routine is working.
2o Check CU STORE through circuit to U7-13.
. Th programmer grounds CU STORE and puts a HI
on pin 13. U7 is turned on and connects
Write line (U1~16) to the EEPROM (U4-21).
If the circuit is open, write failure will
OCCUT.
RADIO DOWNLOAD FAILURE 1. Check radic and control unit programming
. compatibility -~ NB or WB.
Incorrect programming Channel :
capacity exceeded faulty 2. If more than 18 channels are belng program-
circuits or cables. Indicated med, the second EEPROM must be present’ in
by channel display going blank the radio for dcwnloadlng.
and staying blank after power ]
on or mode change. To make 3. Check radio with TQ2310 Programmer to be
control unit active after a certain it can be programmedn
download failure, depress the :
4, If radio is good, check cables, cable modi-

fications and all programming circuits in
the control unit. . -




MAINTENANCE

The test will stop after any failed
condition.

Upon completion of the alert tone
the tests will automatically resume.

Display Test

segment~displays will
411 individual LED's will

All seven
light with 8.
light.

Tone Test/Deviation Set

Press thé AUX button to enter this
test.

Press SCAN/ADD/DELETE to skip this
test and proceed,

This test places the
normal operating mode in all
except Tone/GE-STAR encoding.

radic din g
respects

After entering this mode, go to the
channel /mode on which you want to set
deviation. Initiate a signalling
sequence using the method the radio is
programmed or use (PTT, hookswitch, or
AUX). The radic will transmit the first
tone in the seguence or a 1600 Hz tone if
GE-STAR and hold that tone. Pressing the
AUX button advances to the second tone in
the sequence or, if T-88 or GE-STAR is

present, removes the modulation. If T-99
is present opressing the AUX button a
second time removes modulation and

returns the radic to the mode allowing
you to select a channel.

Once this test mode has been select-
ed, the control unit must be turned off
and back on to resume normal operation.

Switeh Tests

All displays will be off except the
channel display which will indicate the
button depressed. If a button is stuck
closed or pressed for over 5 seconds an
alert tone will sound.

BUTTON CHAN.

PRESSED DISPLAY OTHER ACTION
AUX 1 Ext Relay out low
VOL ©UP 2 Alert tone/mid wvolume
VOL DN 3 Alert tone/low volume
50 UP 4 Ramp SQ. UP

8¢ DN 5 Decrement Squelch Level
MODE UP 8
MODE DN 7

CHN UP 8
CHN DN 9

SCAN 10
ADD i1
DELETE 12

Press SCAN/ADD/DELETE simultaneously
to advance to the next test.

LBI31379

External Inputs

The channel display should show 00

BUTTON CH DISPLAY ACTION

PTT 77 TX LED on,
Radic Keyed,
MIC audioc on

CG DISABLE 66 CG DIS to radio
low

PTT+CG DIS 55 TX LED on,
Radio Keyed, CG
DIS low. Alert
tone to mic
high

GE-STAR 44 Radio reset low

CAS HIGH 33 CAS Light on

FAST SQ HIGH 22

CAS/FAST 32 33/22 are not

SQ HI useful while
connected to a
radio. CAS
light will Dbe
on.

RX MUTE HIGH i1

Fast Squelch may be taken high by
feeding a carrier into the radio. If
more than one action is taken the highest
numbered function will be performed. The
radio reverts tc the idle state after
each input is completed. g

Press SCAN/ADD/DELETE to continue.
Radio Test
(To exit turn power off).

Displays are all off. Checks radio

ID.

ID Failed displays 1
ID Passed, but wrong radio 2
ID Passed, display 0

Press SCAN/ADD/DELETE to continue.

CAUTION

THIS TEST MAY DESTROY THE EEPROM
CONTENTS IF A FAILURE OCCURS
DURING THIS TEST.

Write a 00
Then

Displays are all off.
then ¥FF to PROM location 00,
restore PROM to original contents.

0 Passed

1 Failed
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Press SCAN/ADD/DELETE a second time to

continue. )
self

This completes the test
diagostics. The radio will exit self
test and "hang' until the watchdog timer

causes a2 reset to the operating mode.

channel 1, 2,
the

the radic on
receives on

Operate
4, 8 cand ensure it
appropriate freguency.

_ The control unit is now completely
tested.

CIRCUIT DESCRIPTIORN

Refer ~to the control wunit Block
Diagram RC4956 sand to the 19D601448
Schematic Diagrams for identification of
the vwvarious: e¢ircuits and functicns  as
described in this section.

Shieldipg is used on PWB to elimin-
ate RF Interference.

POWER CIRCUITS

Battery A+ (13.8 VDC
nominal) is applied to Backplane
connector Ji~-11. A~ is applied through
Ji-1, DC power is’ controlled by Power
Switch $113 as shown orn Schematic Diagram
18p901448, Sh. 3. When S113 is closed,
switched A+ is applied back through the
internal power cable to the Backplane
Copnector board and to Tee Junction M to
the Microcomputer Board. The +13.8 volts
is applied to 8~volt limear regulator Uio
and through P10-15/J10~15 to the 170
Board.

+5 Volts

External

The B~volt linear voltage regulator
U9 and S~watt dropping resistor RB2 (on
Backplane Connector board) provide +5 VDC
for main Microcomputer power and for
memory and digital logic circult power.

The +5 VDC (Vee) goes through Tee
junction 15 to the  Microcomputer board.
It is applied through P11-3/J11-3 to the
I1/0 board. Computer controlled (U102)
switched Vec is applied through Jil-1/
Pli-1 to switch Q4. This is used to
energize EEPROM U4 and 1is a power
conservation device.

+8 Volts

The 8-volit linear voltage regulator
U100 and #ilter capacitors €14, Clé (on
Microcomputer board) provide +8 VDC for
the analogue circults on the I/0 board.
The 8 wvolts allows ‘sufficient voltage
swing to preveént audio clipping. The +8
YDC is applied through P10~16/J10-18 to
the 1I/0 board.

MICROCOMPUTER
The Ul microcomputer is an 8031
device having noc real intermal memory

10
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capacity for specific data. Instead a
program memory EPROM UZ and a personality
memory BEPROM U4 are used. The EEPROM
containg all of the personality and
variable data.

An input multiplexer Ul2 is used to
provide additional iuput capacity to Ul.
Fast Sguelch, CAS, RX Mute, PTT, CC
Disable and the keyboard outputs are
brought into the microcomputer through
this multiplexzing gate. Ul=-1, =2 and -3
are the contrel lines  for UL2. Input

data is from Ul2-3 to U1-8.

FAST SQUELCH

OPAMP U8 and asscciated components
make wup the Fast Sguelch circuilt. The
circuit filters  receiver noise and
removes the low freguency components and
rectifies the vesultant signal-. If the
noise level drops below the level set by
R16 and R17, the ecircuit dindicates a
carrier is preqenf by grounding Q1 base.
The circuit is designed to detect carrier
presence within a milliseconds after the
carrier appears. HResistor R25 is used to
set the Fast Sgueleh response level and
is normally set to operate sguelch on a
-15 dBm or stronger signal.

1/0 EXPANDERS

The U101 and U102 1I/0 Expanders
assist the microcomputer in maintaining
functional control and display. - U101
multiplexes the keyboard and the displays
and controls the U105 and U106 display
drivers and Q1i01~Q104 display switches.
The microcomputer controls Ul0l and ULl02
through chip select signals C81 and C8Z.

I/C Expander U102 controls the Vce
Switeh used +to energize EEPROM U4.
Volume level control i1s provided by
Yolume Multiplexer U107 and the associ-
ated network resistors. The volume
control provides 16 steps of 3 dB each
via U113 and R155. The Sguelch Multi-
plexer U107 is driven by U102. U107 and
the associated network resistors pravxde
8 steps of squelch level.

AUDIO GATES & BUFFERS

Bilateral switech U1il3 and buffer
U112 provide gating and buffering of
alert and signalling tones. One section
of U112 provides a low noise bias output

(U112~14) of 4 volts for the other
amplifiers and sudio circuits.
TONES

Tones are generated dnside the

microcomputer as square waves or as 2-bit
Walsh function (depending on freguency).
They are applied through Ul-14 and =15
and scaling resistors R24 and R26 to
summing amplifier U112, The transmit
devigtion level is set by resistor R1&5.
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PARTS LIST PARTS LIST
POWER/CONTROL CABLES LIGHT ASSEMBLY
30 CONDUCTOR SHORT GRD. 19C851339G1
19D900447G16 3 METER
19D900447G18 6 METER ISSUE 1
19D900447G20 9 METER .
ISSUE 1
SYMBOL | GE PART NO. SYMBOL | GE PART NO. DESCRIPTION
Al LIGHT PANEL
___________ PLUGS = = = = = = = = = = = 19C851337G1
P1 Connector. Includes:
~~~~~~~ i= = = = DIODES = = = = = = = = = =
18D900037P1 Shell.
H1 19A703595P3 Optoelectronic: green; sim to Hewlett Packard
19D900015P1 Housing. thru HLMP~1540.
H5
19C850508P1 Cover.
19A701376P1 Contact, electrical rated @ 4 amps; sim to AMP | | | ] L e e e PLUGS ~ = = =~ = = = = « = -~
350657~1. (P1 - 1 thru 17, 22 thru 36).
P7 Connector. Includes:
19A701376P3 Contact, electrical rated @ 35 amps; sim to AMP
350655-1. (P1 - 37, 38).. 19A700041P28 Shell.
194701376P2 Contact, electrical rated @ 4 amps; sim to AMP 194700041P25 Contact; sim to molex 08-50-0114. (Quantity 2).
350656~1. (P1 -~ 18 thru 21). : . .
19B800882P1 Thumbscrew: thd. size M4 x 0.7. (Secures P1 to | |+ | 0 e e e - RESISTORS = = =~ = = = = = —= =
radio).
. Rl 19A700106P51 Composition: 330 ohms +5%, 1/4 w.
19A701312P6 Flatwasher: 1.7 - 1.85 ID. (Used with
thumbscrew). . : R2 19A700106P55 Composition: 470 ohms #5%, 1/4 w.
19A701488P4 Retaining ring. (Contains thumbscrew).
————————— MISCELLANEOUS =~ = = = = = = - ~
19B800513P1 Gasket. (Used with Pl cable clamp).
19D901357P1 Top cover.
19A701077P1 Cable clamp.
19B801244G1 Light diffuser.
18A700031P425 Machine screw, No. M3-0.5 x 25. (Secures P1
cable clamp). 19B232682P4 Pad. (Used with P7 cable).
19A4700034P4 Nut, hex: No. M3 x 0.5MM. (Secures P1 cable 19A4134588P1 Drive screw, pan head: 0~40 x 5/32. (Secures
clamp). . light diffuser and Al).
19A700032P5 Lockwasher, internal tooth: No. 3MM. (Secures
P1 cable clamp).
P2 Confector. Includes:
19B226516G1 Shell.
194116781P5 Contact, electrical: wire range No. 18-24 AWG;
sim to Molex 08~50-0106. (P2 ~ 11, 17 thru 19).
19A116781P6 Contact, -electrical: wire range No. 22-26 AWG;
sim to Molex 08-50-0108. (P2 - 1 thru 5, 6 thru
10, 12 thru 16).
P3 Connector. Includes:
19B226516G2 Shell.
19A116781P6 Contact, electricml: wire range No. 22-26 AVG;
sim to Molex 08-50-0108. (P3 - 1 thru 9, 12 thru
19).
--------- MISCELLANEOUS = = = = = = = = =
19A701460P2 Cable, red; sim to GE S1~57528.
194701460P10. Cable, black. :
19B800619P1 Solderless terminal. (Located on bloack ground
wire).
19B800619P3 Solderless terminal. (Located on red + wire).
19A701507P606 Screw, thd forming: M3.5-1.27 x 9.60.._ (Secures
J1 cover to housing).
19A701507P608 Screw, thd. forming: No. 3.5~1.27 x 12.7. -
(Secures J! connector to housing).
GROUND CABLE KIT
(5-1/2 TO 33 FT MOD)
19A136690G1
19A701460P10 Cable, black. (Approx 33 feet).
19A701376P3 Contact, electrical rated @ 35 amps; sim to AMP
350655-1.
19B800629P3 Solderless terminal.
19A115799P4 Solderless terminal. (Optional terminal for .
cable).
\

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





