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DESCRIPTION

This section contains the informa-
tion required to service the radio. It
includes disassembly procedures, pro-
cedures for replacing transistors,
Integrated Circuits (IC's) and chip com-
ponents. The section also includes
alignment procedures and troubleshooting
information (see Table of Contents).

PROGRAMMING

When programming with the 4EX22A10
Programmer, remove plug P706. Replace
when programming is completed.

Jumper P707, when installed disables
the EEPROM programming function. As
shipped from the factory the jumper is
not installed. In applications where an
§950 control unit without download cap-
ability is used, it is recommended that
jumper P707 be installed to prevent in-
advertent program disruption.

INITIAL ADJUSTMENT

After the radio has been installed
(as described in the Installation
Manual), the following adjustments should
be made by a certified electronics
technician.

TRANSMITTER ADJUSTMENT

The adjustment for the transmitter
includes measuring the forward and re-
flected power and adjusting the antenna
length for optimum ratio, then setting
the transmitter to rated power output.
Next, measure the frequency and modu-
lation and record these measurements for
future reference. For the complete
transmitter adjustment, refer to the
Alignment Procedure (see Table of
Contents).

RECEIVER ADJUSTMENT

The initial adjustment for the re-
ceiver includes tuning the input circuit
to match the antenna. For receiver ad-
justment, refer to the Receiver Alignment
Procedure (see Table of Contents).

MAINTENANCE

PREVENTIVE MAINTENANCE

To ensure high operating efficiency
and to prevent mechanical and electrical
failures from interrupting system opera-
tions, routine checks should be made of
all mechanical and electrical parts at
regular intervals. This preventive main-
tenance should include the checks as
listed in the table of Maintenance
Checks.

GENERAL @B ELECTRIC



LBI-31511

MAINTENANCE

MAINTENANCE CHECKS

INTERVAL

6 As
Months Required

for low impedance.

CONNECTIONS - Ground connections and connections to the X
voltage source should be periodically checked for tightness.
Loose or poor connections to the power source will cause
excessive voltage drops and faulty operation.
connections are not made directly to the battery,
nection from the battery to vehicle chassis must be checked i
A high impedance may cause excessive
voltage drops and alternator noise problems.

When ground
the con-

ELECTRICAL SYSTEM - Check the voltage regulator and alter- X
nator or generator periodically to keep the electrical sys-
tem within safe and economical operating limits.
voltage is indicated when the battery loses water rapidly.
Use of 1 or 2 ounces of water per cell per week is accept-
able for batteries in continuous operation.
will often cause excessive noise or faulty operation.

A weak battery

Over-

MECHANICAL INSPECTION - Since mobile units are subject to con- X
stant shock and vibration, check for loose plugs, nuts, screws
and parts to make sure that nothing is working loose.

ANTENNA - The antenna, antenna base and all contacts should be X
kept clean and free from dirt or corrosion.
or its base should become coated or poorly grounded,
radiation and a weak signal will result.

If the antennas

loss of

ALIGNMENT - The transmitter and receiver meter readings should X
be checked periodically, and the alignment '"touched up'" when

necessary. Refer to applicable Alignment Procedure and Trouble-
shooting Procedure for typical voltage readings.

Normally,

FREQUENCY CHECK - Check transmitter frequency and deviation. X
these checks are made when the unit is first put
into operation, after the first six months and once a year
thereafter.

DISASSEMBLY

EQUIPMENT REQUIRED

1.
2.
3.
4.
5.
6.
7.

Flatblade Screwdriver
Phillips Head Screwdriver
Allen Wrench (5mm)

50 Watt Soldering Iron
Torque Wrench Kit

X-Acto Knife

De-soldering Tool

To gain access to the unit for

servicing:

1. Unlock the radio.

2. Pull down the handle.

3. ©Pull the radio forward and 1lift
radio out of mounting place --
if desired.

4. Pry up the front of top cover

and lift the cover off.

To gain access to the bottom
side, pull the radio all the way
out of the mounting frame and
remove the four mushroom shaped
feet using a 5mm allen wrench.

NOTE

With the top cover removed all
components on the PA and TRS
board

tuning.
synthesizer/exciter covers must
be removed to expose compo-

accessible for
The PA, IF, and

are

nents.

To remove the TRS board:

1. Remove the bottom cover.

2. Remove the nine retaining screws
(Figure 1) securing the circuit
board to the main frame.

3. Remove two retaining screws (B)

securing systems connector J601
to front casting.

Copyvight© September 1985, General Electric Company
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Remove the two brass screws (C)
securing the receiver RF shield
to chassis.

Unsolder the two feed through
capacitor terminals (E) at holes
H13 and H14 on printed wire
pattern.

Turn over the radio and remove
the three retaining screws (D)
(Figure 2) securing the audio
bridge amplifier, U601 and U602,
and the 5 and 9 volt regulators
U701 and U702 to the side of
chassis.

To remove the front end shield,
remove the 20 retaining screws
securing the shield to the back-
plate and remove.

When replacing front end shield
tighten all retaining screws to
1.75 Newton Meters (15.5 inch
pounds) .

NOTE

To
1.

To
1.

To remove the synthesizer
shield, remove the retaining
screws securing the shield to
the backplate.

replace TRS board:

Perform above procedures in
reverse order.

remove the PA board:

Remove the eight retaining screws
(F) from around the edge of the
PA board.

Remove the three retaining screws
(G) securing the PA filter cover
to the main frame.

Remove the two retaining screws
(H) securing the antenna con-
nector to the main frame.

Loosen the retaining screw (J)
securing the pass transistor to
the side of the PA chassis
compartment.

Remove the retaining screws (K)
securing the PA transistors to
the main frame.

Turn the radio over and remove
the nut and washer from the stud
of PA transistor Q1.

Unsolder the two power feed
through capacitors at (L).

Carefully 1ift the PA board up
off the pins extending upward
from the TRS board.

Figure 1 - Disassembly Procedure
Bottom View

Figure 2 - Disassembly Procedure Top View



LBI-31511 MAINTENANCE

NOTE

Note the position of the copper
washer spacer under transistor
Ql. Be sure that this spacer
is in place when replacing the
board.

) To replace the PA board:

1. Perform the above procedures in
reverse order, being careful to
align all interconnecting pins
and sleeves. Be sure the antenna
gasket between the antenna jack
and front casting is positioned
properly.

PA TRANSISTOR REPLACEMENT
WARNING

The RF Power Transistors used
in the transmitter contain
Beryllium Oxide, a TOXIC sub-
stance. If the ceramic or
other encapsulation is opened,
crushed, broken or abraded, the
escaping dust may be hazardous
if inhaled. Use care in re-
placing transistors of this

type.

) To replace the PA RF tran-
sistors:

1. Unsolder one lead at a time with
a 50 watt soldering iron. Use a
scribe or X-acto® knife to hold
the lead away from the printed
circuit board until the solder
cools.

2. Remove retaining screws and lift
out the transistor. Remove any
old solder from the printed
circuit board using a vacuum
tool. Special care should be
taken to prevent damage to the
printed circuit board runs be-
cause part of the matching net-
work is included in the base and
collector runms.

3. Trim the new transistor leads
(if required) to the lead length
of the removed transistor. The
letter "C" on the top of the
transistor also indicates the
collector.

4. Apply a coat of silicon grease
to the transistor mounting sur-
face. Place the transistor in
the mounting hole. Align the
leads as shown on the Outline
Diagram. Then replace the tran-
sistor mounting screws using
moderate torque.

5. Solder the leads to the printed
circuit pattern. Start at the
inner edge of mounting hole and
solder the remaining length of
transistor 1lead to the board.
Use care not to use excessive
heat that causes the printed
wire board runs to 1lift up from
the board. Check for shorts and
solder bridges before applying
power.

CAUTION

Failure to solder the transis-
tor 1leads as directed may
result in the generation of RF
loops that could damage the
transistor or may cause low
power output.

REMOVING IC's

Removing IC's (and most other

soldered-in components) can be easily
accomplished by wusing a vacuum de-
soldering tool. To remove an IC, heat
each lead separately on the solder side
and remove the old solder with the de-
soldering tool.

CAUTION

The CMOS Integrated Circuit
‘ devices used in this equipment
can be destroyed by static
‘%I\ discharges. Before handling
one of these devices, the
serviceman should discharge himself by
touching the case of a bench test
instrument that has a 3-prong power
cord connected to an outlet with a
known good earth ground. When solder-
ing or desoldering 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 solder-
ing iron.

REPLACING CHIP COMPONENTS

Replacement of chip capacitors

should always be done with a temperature-
controlled soldering iron, using a con-
trolled 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.
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TO REMOVE CHIP COMPONENTS
1. Grip the component with tweezers
or needle nose pliers.

2. Alternately heat each end of the
chip in rapid succession until

solder flows, and then remove
and discard the chip.
3. Remove excess solder with a

vacuum solder extractor or

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 little solder as pos-
sible, "tin" one end of the com-
ponent and one of the pads on
the printed wiring board.

2. Place the "tinned" end of the
component on the '"tinned" pad on
the board and simultaneously
touch the component and the pad
with a well '"tinned" soldering
iron while pressing the compo-
nent down on the board.

3. Place the '"tinned" soldering
iron on the other end of the
component and the pad simul-
taneously. 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 joint.

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

TEST AND TROUBLESHOOTING PROCEDURES

Maintenance of the radio is facili-
tated by use of the Self Test and Diag-
nostics routines and servicing techniques
unique to this radio. Typical voltage
readings are provided on the Schematic
Diagram for reference when trouble-
shooting.

SERVICE TIP

When servicing the TRS board,
relocating the Channel Guard
board may be helpful.

CHANNEL GUARD BOARD

BRoth the Channel Guard board and
Channel Guard extender may be removed and
set aside during servicing. While
servicing the radio install P608 to
connect VOL/SQ/HI.

LBI-31511

Microcomputer

When servicing the microcomputer/
synthesizer circuitry it is sometimes
desirable to force the microcomputer into
specific operating modes. Following are
some tips that allow you to initiate
these modes.

° To force the microcomputer to
continually try to reload the
synthesizer. This mode will
enable you to check the serial
data, clock, advance change
pulse and enable signals to the
synthesizer. Grounding the lock
detect line into the microcom-
puter at U703-8.

L) To stop the microcomputer from
running, disable the watchdog
timer by shorting the collector
and emitter of Q714 and ground
the single step line at U705-5.

Microphonics
Synthesized radios tend to be
sensitive to shock and vibration,

creating microphonics. The construction
of the DELTA-S, radio with its die cast
aluminum frame, cast shields, and multi-
ple board mounting screws, provides a
high degree of immunity. When removing
either printed circuit board or the
shields, note the exact location and
position of all mounting hardware
including rubber padding and bracket (if
included).

When servicing the radio be sure
that no solder build-up has occured on
the chassis or shield.

To assure a high degree of resist-
ance to microphonics be sure to replace
exactly, all hardware removed. Be sure
that all mounting screws are properly
torqued and shields in place. Refer to
Mechanical Layout Diagram.

NOTE

Loose or rubbing parts, especi-
ally in the VCO area are parti-
cularly sensitive and can cause
microphonics. Again be certain
all hardware is properly in-
stalled and torqued.

MICROCOMPUTER DIAGNOSTICS

The microcomputer, in addition to
operational programming, contains soft-
ware for self diagnostic routines to aid
in troubleshooting the radio. Since the
radio can not function with a defective
microcomputer, the self diagnostic
routines include internal tests as well
as input/output tests to verify proper
operation. The internal tests include a
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ROM test which verifies that the proper
program 1is stored in the microcomputer
and a RAM test which checks for proper
data transfer to and from all memory
locations. The 1input/output tests
include a test which grounds one pin at a
time on Port 1 and the data bus, and a
test which mirrors the inputs PTT, FB5,
CG DISABLE, ADVANCE CHANGE, and FB4 - FB1
onto the data bus. These tests assure
proper operation of the ports and data
bus, in addition to checking the input/
output instructions of the microcomputer.
When troubleshooting the radio, the diag-
nostic routines should be performed first
before going on to the test procedures
and alignment instructions.

VCO TIPS

The synthesizer has two VCO's or
voltage controlled oscillators. The VCO
frequency 1is directly related to a con-
trol voltage generated by the synthesizer
circuitry and must remain within specifi-
ed limits for the synthesizer to function
properly.

The RX VCO typically will increase
in frequency about 4 MHz when the control
voltage moves from its lower limit to its
upper limit. The TX VCO moves about
6 MHz for the same situation. By tuning
the coil for the TX VCO or the capacitor
in the RX VCO, the same control voltage
frequency spread can be moved up or down
through the full range of radio operating
frequencies.

To maintain the excellent selectiv-
ity and hum and noise performance of the
radio, the frequency range that the VCO's
can be voltage tuned is kept to a
minimum.

This requires that all the available
voltage range be fully utilized. The
alignment procedure, therefore, instructs
the user to accurately set the control
voltage to the upper limit of the voltage
range at the highest frequency channel.

NOTE

Going too high with the voltage
setting at the highest fre-
quency channel may cause prob-
lems over temperature extremes
as the VCO's will drift
slightly. Set the voltage too
low and you may not remain
within the required lower volt-
age limit as you cover the
radio's maximum two frequency
spread.

If the required frequency spread is less
than the maximum two frequency spread

TEST AND TROUBLESHOOTING PROCEDURES

then there are no restrictions on setting
the lowest and highest frequencies within
the required voltage limits.

The minimum tuning requirement of
the VCO's 1is to cover the proper
frequency range. For instance, to cover
150.8 to 174 MHz the VCO must be tunable
such that at 150.8 MHz the control
voltage is at least greater than or equal
to the lower voltage 1limit, and at 174
MHz the voltage must be 1less than the
upper limit. If the control voltage can
be tuned higher than the lower limit at
150.8 MHz, this simply means that you can
program channels below 150.8 until you
finally run into the lower voltage limit.

When tuning the VCO's to a channel
close to 150.8 MHz, the control voltage
may not reach the upper control voltage
limit. This is normal for some radios
and is due to the tolerances on the many
capacitors in the VCO. Even though it
takes very little change _in capacitance
to shift the VCO frequency range a few
megahertz, this variation has been care-
fully compensated for by increased tuning
range for the VCO. Therefore, if you
tune to 150.8 MHz, you may not achieve
the maximum control voltage for all
radios, but you will always be greater
than the lower voltage limit.

Note that the RX & TX VCO's have
totally different tuning adjustment
devices. The TX VCO will tune as any
coil will by reaching a peak voltage
setting at the 150.8 MHz frequency,
assuming that the peak falls within the
control voltage limits of the VCO. The
RX VCO uses a multi-turn trimmer capac-
itor which 1lowers the VCO frequency
linearly with clockwise turns of the
screw—-type slotted piston. Unlike the
coil used in the TX VCO, the trimmer
capacitor does not peak but simply
reaches a maximum setting (lowest
frequency is maximum setting).

The 150.8 MHz receive channel should
have a control voltage greater than the
lower 1limit. The trimmer cap is a very
high quality device which allows the RX
VCO to always have consistent state-of-
the-art noise performance necessary for a
high quality synthesized radio.

TEST EQUIPMENT REQUIRED

] 13.8 VDC supply, 500 mA (unless
being tested in radio)

° DC Voltmeter (Data Tech 30L or
equivalent)

) Oscilloscope (Tektronix 404 or
equivalent)

° 10K resistor, 1/2 watt
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TEST PROCEDURE

NOTE

This procedure assumes the TRS
board is being tested in the
radio. Alternate procedures
for bench test are shown in
parenthesis ().

1. Connect oscilloscopes to J601-18
(SPKR 1) and ground.

2. FEnter the self diagnostic mode
as follows:

e Key microphone while on hook.
(Ground J601-11).

e Apply A+ through a 10K re-
sistor to J604-3.

radio on.
vDC to

e Turn
13.8

(Apply
J601-19) .

ROM AND RAM TESTS

Once power is supplied to the board,
the microcomputer will jump to the self
diagnostic test and immediately begin
execution of the ROM and RAM tests. Upon
completion of the ROM and RAM test (less
than a second) the display, data bus, or
alert tone will indicate if the tests
have been passed, indicated as follows:

ALERT
D3 D2 D1 DO TONE
ROM TEST| O 0 0 0 NONE
FATLED
ROM TEST| O -0 0 1 NONE
PASSED
RAM TEST
FAILED
ROM TEST| O 0 1 0 1 kHz
PASSED
RAM TEST
PASSED

1f the data bus is inaccessable then the
alert tone can be used to indicate if the
tests have passed. If the tests have
passed there will be a 1 kHz tone on SPKR
1 and it will be heard on the speaker if
the board is in a radio. If no alert
tone is present, then either the ROM or
RAM test has failed. If these tests have
failed, the microcomputer function is
defective. Before replacing the micro-
computer, exhaust all other possibili-
ties. Check associated circuits for
shunted or open printed wire runs and
components.

LBI-31511

INPUT/OUTPUT TESTS

If the ROM and RAM tests are com-
pleted satisfactorily, release the PTT
switch and remove A+ from J604-3. Note
that the data bus will still indicate 02
(Hex), however, the 1 kHz tone should no
longer be displayed on the scope or heard
on the speaker.

The I1/0 test grounds one pin at a
time on Port 1 and the data bus and is
stepped through the test sequence by
operating the PTT switch (momentarily
grounding J601-11). Port 1 and the data
bus can be monitored using a voltmeter.
Port 1 consists of pins 27-34 on micro-
computer U705. The data bus includes
pins 12-19 on U705. Refer to schematic
diagram for data bus and port identifi-
cation for U705. For example: P17 =
port 1 bit 7.

1. Momentarily press and release
the PTT switch (J601-11) Port 1
and data bus lines all will go
high.

2. Momentarily press and release
the PTT switch (J601-11). U705-
34 and U705-19 will go low. All
other outputs should be high.

3. Momentarily press and release
the PTT switch (J601-11). U705-
33 and U705-18 will go low. All
other outputs should be high.

4. Momentarily press and release
the PTT switch (J601-11). U705-
17 and U705-33 will go low. All
other outputs should be high.
Note that U705-32 will remain
high. This is because this out-
put switches the radio into the
transmit mode when grounded.

Thus the output is bypassed so
that the radio will never go
into the transmit mode during
self test.

5. Momentarily press and release
the PTT switch (J601-11). U705-
31 and U705-16 will go low. All
other outputs should be high.

6. Momentarily press and release
the PTT switch (J601-11). U705-
30 and U705-15 will go low. All
other outputs should be high.

7. Momentarily press and release
the PTT switch (J601-11). U705~
29 and U705-14 will go low. All
other outputs should be high.

8. Momentarily press and release
the PTT switch (J601-11). U705-
28 and U705-13 will go low. All
other outputs should be high.
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9.

10.

TEST AND TROUBLESHOOTING PROCEDURES

Momentarily press and release
the PTT switch (J601-11). U705-
27 and U705-12 will go low. All
other outputs should be high.

Momentarily press and release
the PTT switch (J601-11). Port
1 outputs will all be set high.

vanc

U705

At this point the program ad-

PTT,
CHANGE,
data

NOTE

es to mirror the outputs
FB5, CG DISBL, ADVANCE
and FB4-FB1 onto the
bus U705-12 through
-19, respectively.

11.

Momentarily apply ground to the
following points while observing
status of the associated data
bus as indicated below. When
ground is applied, the data bus
should go low and then go high
when ground is removed.

Momentarily | Data Momentarily| Data
Ground Bus Ground Bus
J604-1 U705-18 J601~-13 U705-14
J601-10 U705-17 J601-2 U705-13
J604-3 U705-16 J601~-1 U705-12
J601-4 U705-15 J601-11 U705-19

12. Exit the diagnostic routine by
momentarily removing power to
the radio.

TEST FREQUENCIES

If the EE PROM is not custom pro-
grammed to the customers specified per-
sonality (Option AO), then a standard
test program is provided. The EE PROM is
programmed on seven channels including
tone and digital Channel Guard and
carrier control timer. Table 1 in the
Transmitter Alignment Procedure identi-
fies the programmed test frequencies.

ELECTRIC

WORLD TERS e L

MOBILE

TIONS

. VIR 24502 US A

GENERALED ELECTRIC
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PA TROUBLESHOOTING PROCEDURE
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EXCITER When troubleshooting the transmitter check for typical meter readings at the exciter, J101, and the power amplifier, JACK,
J1. Typical readings for the various test positions and test points are given in the following charts.
ANALYSIS
PROBABLE CAUSE NOTE SYMPTOM PROCEDURE S
RF METERING J101 i
Regulated +5 VDC and +9 VDC can be opened by P701 thru P705 to facilitate troubleshooting.
EXCITER READINGS METER READINGS Little or No Key transmitter and check J1-10 Refer to Schematic Diagram and
RF Output (Pos A) for +0.5 V (exciter input). and verify voltage readings.
METERING
TEST| JACK TYPICAL)
Unkey transmitter and check Q105-C Verify +9.0 Volt supply. Check
POS.| J101 |FUNCTION|SCALE|READING HIGH Low POWER AMPL METERING J1 for +9.0 VDC R124 and L117.
PA JACK READINGS
A J101-10 |AMPL-1 0-1 0.2V Q101 Shorted| Q101 Open Check DC voltages on Q101-Q105. If voltages are incorrect,
: R101, 103 R103, R105 Open 80,90 35,40 65, gtlulec;k 1:'11031,1 Llof,thllof, 14112[,1
Open L103 Open and a resistors for eac
Oscillator/Buffer 100 W 50 W 75 W METER READINGS PROBABLE CAUSE stage. Check R106, R110, R114,
Defective R118, R119, and R124.  Check
TEST METERING | FUNCTION TYPICAL TYPICAL TYPICAL Q101-Q105. Replace components
POS. POINT ME. RED | S E REA R ADING H W if defective.
B J101-9 TRIPLER 0-3 0.2v Q102 Defec- Q102 Shorted ! ASU CAL DING EADING RE IGH Lo €
tive R110 Open - 1t-
R107 Open L104, LO5 and A J1-10 | RF DRIVE | 0-1V | 0.5V 0.5V 0.5V Low exciter output.  Realign or g:yt:;“zgmigigr and check for RF gge? Ll Ll aﬁge"gzgﬁ volts
associated cir- repair exciter. voltages are incorrect check
cuits, defective tuning of L205-L208, then check
or improperly B J1-9 CONTROL | 0-15V | 4V 4.5V 7.5V Low exciter output. High exciter output. for +5.8 VDC at cathode of
tuned. VOLTAGE D217. Check R226, R231 ‘and
D217. Replace defective com-
¢ |J101-8 |ampL-3 | 0-1 | 0.5V |Helical coil| Q103 or Q104 de- c J1-8 Tx A+ 0-15v | 12.5V 12.5V 12.5V Excessive voltage drop in power ponent.
REL PWR L114 shorted | fective. Check cable. RF Present - Monitor J1-10 (Pos
ouT or mis-tuned | sistors, capaci- W multimeter and key and
tors around Q103, E J1-6 PA 0-30A | 15A —_— 11A RF output excessively RF output low. unkey the transmitter. Voltage
Q104. Helical CURRENT high. Be sure antenna should increase when the
coils L107, L108 is properly matched transmitter is keyed. If not,
mis-tuned or de- to 50 ohms. check L101, L102, and associ-
fective. D101 and ated components. Also check
associated meter- C106-C108.
ing circuits F J1-5 DRIVER 0-15A 5A 8A 4A 100 Watt PA. Check AlQ5 w. A1Q5 and A1Q6 have
defective. CURRENT at,n Q . e 5111re a:-—h (i:‘xces51ve gain. RF output set too Key transmitter and monitor voltage If voltage does not increase
g‘";“ 50 P operty matehs ow. at J101-9 (Pos B Tripler). Volt- check C116-C118, L104, L105,
ed to ohms . age should increase. and associated components.
40 Watt PA. RFioutpgt 40 Watt PA. Low RF output. Monitor J101-8 (Pos C) and key If voltage does not increase,
gﬁ:er 1: exceis ve. °¢_ transmitter. Voltage should check Q103, Q104 and associated
1 e :nbesn: goprgper increase. components. Check D101 and
y matched to ohms . associated metering circuitry.
Finally, check both helical
filters.
Disconnect P101 from PA and mea- If exciter output is low, check
sure RF input power from exciter. Q105 and associated circuitry.
Should be 0.5 Watts or more. Also check 2nd helical filter
including L114 and L115.
Retune exciter if needed.
TYPICAL PERFORMANCE INFORMATION CURRENT REFERENCE CHART If output power is correct be
RADIO CONNECTOR IDENTIFICATION sure P101 is soldered securely
SIGNAL LEVELS and that it mates properly with
the contact on the power
SERVICE Front Connector J601 amplifier.
PLUG FUNCTION TYPICAL CURRENT/mA Systems Metering J602
SIGNAL INDICATION VOLTAGE LEVEL Option Connector J603
PROM Program Plug J711
P701 5V 75 RF Metering J101
CAS High Level 9.0 VDC P702 oV 70 RX In. P401
Low Level 0.15 VDC P703 9V Tx 90, Rx 80 IF Input P404
RUS High Level (Rx Un-sq) 9.0 VDC P704 )4 Tx 45, Rx 75 RX Inj. P451
Low Level (Rx Squelched) 0.15 VDC P705 9V Tx 40, Rx 55 Exciter Input P102
Low Level (Rx Mute/PTT pulled Exciter Output P101, P103
low, Rx unsquelched) 0.6 VDC
Sq Dis, Input Logic Low (Sq. Dis) (V] vDC
Logic High(Sq) 2.4 VDC
Rx Un-8q 0.14 VDC TEST POINT DATA (Typical)
CCT Sq Dis, Input Logic Low 0.35 VDC
Logic High 5.5 VDC RECEIVER READINGS SYSTEM JACK, J602
Tx Enable Logic Low 2.0 VDC
Logic High 9.0 VDC TEST POINT VOLTAGE CONTROL DESCRIPTION
PTT, Input Logic Low 1.0 VDC TYPICAL
Logic High 13 vDC TEST POS | FUNCTION | SCALE READING
J602-3 9+0.05 VDC R703 9 Volt Regulator
J602-2 13.2 VDC (A+) D IF AMP 1v 0.75
J202 3.0-7.5 VDC C220 VCO Control Voltage
(See Synth Align) H RX INJ 1v 0.55
U703-9 Less than 1.0 L209 Frequency Lock Detector
J353 0.7 VPP Reference Osc. Output
(high impedance)
TP352 5.5 VDC (Nominal)| -- Compensation line voltage
J712 5.0 VDC NONE VCC to Microcomputer

TEST AND TROUBLESHOOTING
PROCEDURES

9



AUDIO AND SQUELCH WAVEFORMS
LBI-31511 u

SQUELCH CIRCUIT TEST WITH kHz SIGNAL SQUELCH CIRCUIT CHECKS WITH NOISE AUDIO CIRCUIT SQUELCH
PRELIMINARY STEPS PRELIMINARY STEPS PRELIMINARY STEPS o
1. Quiet receiver with 1000 uv modulated signal applied 1. No input signal applied. 1. Apply 1000 uV on frequency signal with 1000 Hz

1o antenna jack J2. modulation and 3 kHz deviation to antenna jack J2.

Squelch Adjust R666 to 8 dB SINAD.
Set modulation to 6 kHz.
Set deviation to 3 kHz.

o s woN

Use 10 megohm probe.

2. Squelch Adjust R666 set for 8 dB SINAD.
3. Use 10 megohm probe.

2. Output set to 12 Watts (6.93 VRMS) into 4-ohm load.

3. Use 1 megohm probe.
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AUDIO CHECKS I.LBI-31511

TEST PROCEDURES TRANSMITTER FREQUENCY ADJUSTMENT ([ = [ _J
6 A ® POS-A J351 gsz:gmn- 3 TEST EQUIPMENT REQUIRED (or equivalent)
; : L . P PL METERIN NETWORK |
These Test Procedures are designed to assist you .in servicing a transmitter that First, check the frequency to determine if any adjustment is required. The gﬁ“ 9’55, FUNCTION EXCITER m‘ﬂ (OPTION) . Audio Oscillator ° Oscilloscope (Ballantine Model 1022A)
is operating -- but not properly. Once a defect is pin-pointed, refer to the Trans- frequency should be set with a frequency meter or counter with an absolute accuracy 10 A RF DRIVE(EX OUT) @ AUDIO
mi;te;iTro;bleshootlng Procedure. Before starting, be sure that transmitter is tuned that is 5 to 10 times better than the tolerance to be maintained, and with the entire g g ?:R“E"ﬁg‘:gkt :ggusr ® AC Voltmeter (Triplett 310-C) ° Deviation Monitor (Cushman CE-50A)
and aligned to the proper operating frequency. radio as near as possible to an ambient temperature of 25°C (77°F). 7
6 E PA CURRENT Ji [0
The oscillator frequency should be set at 25°C ambient temperature. In the (REF TX A%) nggf N AUDIO AC VOLTAGES
CAUTION range of 15°C to 40°C, if the frequency deviates more than +1 PPM, it may be reset to S F DR[VE?)(CRE';EM METERING || !
+1 PPM, respectively. 4 (REF TX. . AF 1. Connect audio oscillator output across J603-10 (MIC HI) and J603-16 (MIC LO).
Before bench testing the radio, be sure of the output voltage char- - 3 TX ' METERING
acteristics of your bench power supply. NOTE % K 2: POWER AMPL : v/ J10t
To protect the transmitter power output transistors from possible instant Refer to Figures 4 and 5 Frequency Correction Factor. T l C “U301-7 €s01-1
destruction, the following input voltages must not be exceeded: RF METERING-J101 wﬁ)
O
. FUNCTION
Transmitter unkeyed: 20 Volts P%a P(A)S AMPL 1 VOLT A\ r!wos-n SCOPE HORIZONTAL 200 U SEC/DIV 200 U SEC/DIV
j 3 9 B TRIPLER VOLT MEASURE RX SETTING
Transmitt keved (50 o isti load 18 Volt Adjust L352 to set the transmit frequency while monitoring RF output jack J2 8 C DRIVER OUTPUT FREQUENCY = Qo Q z vco L
er ke ohms r : e 1
ved ( s resistive load) oits through a 30 dB decoupler. ! P ra— Yo 3 A O - o o %‘ﬁ'ﬁg?u VERTICAL 2 VOLTS/DIV 2 VOLTS/DIV
Transmitter keyed (no load or non-resistive load): 14 Volts 5 = o ~ - {
SYNTHESIZER TRANSMIT DEVIATION ADJUSTMENT 4 G RX INJECTION —a—1 TORTRTT VoLT
These voltages are specified at the normal vehicle battery terminals of the 3 M ﬂ)_( MIXER ‘T %HT mkts) .an%‘z e AUDIg OVSV%{;L‘S(T;})?,UT
radio and take the voltage drop of standard cables into account. The volt- % A- 0/( O SYNTHESIZER 311; iogovnf{s MODULATION
age limits shown for a non-optimum load is for "worst case" conditions. The MOD ADJUST controls are adjusted to the proper setting before shipment and °\_|J A ADJUSTED FOR 4.5 kHz
For antenna mismatches likely to be encountered in practice, the actual normally do not require readjustment. This setting permits approximately 75% 602 - J [LsQ7 N 9V ADJUST DEVIATION. NOTE: AN RMS
limit will approach the 18 Volt figure. modulation for the average voice level. The audio peaks which would cause overmod- S;?LE"PSE‘EH%T‘{ON T C é 8.,.....5 2 pos-y OR PEAK READING VOLTMETER
ulation are clipped by the modulation limiter. The limiter, in conjunction with the 10 D IF AMPL ® @ : TN 2 WILL READ 1/2 TO 1/3 OF
Routine transmitter tests should be performed at EIA Standard Test Voltages de-emphasis network, instantaneously limits the slope of the audio wave to the modu- 9 €6 DISABLE 5 UJ PR GRAM 9 PEAK-TO-PEAK READINGS.
(13.6 VDC for loads of 6 to 16 amperes; 13.4 VDC for loads of 16 to 36 lator, thereby preventing over-modulation while preserving intelligibility. 8 P.T.T. 1 CONN AL
amperes). Input voltages must not exceed the limits shown, even for tran- 7 SPKR 1 ! C Ja01 C
sient peaks of short duration. 6 g';'é"""l’ CAUTION 1 RX
TEST EQUIPMENT R 0O NOT ADJUST : [PRE - AMPL (OPTION) AUDIO SENSITIVITY
Many commonly used bench power supplies cannot meet these requirements for 3 0 9y :ﬂ"&? p‘g‘w‘g"a ( ) 1508 “'2—
load regulation and transient voltage suppression. Bench supplies which 1. An audio oscillator (GE Model 4EX6A10) 2 K A RIO : N O 7<) VOLUME /SQUELCH HIGH 1. Connect audio oscillator output across J603-10 (MIC HI) and J603-16 (MIC LO).
employ "brute force" regulation and filtering (such as Lapp Model 73) may 1 A TX FOMER Lg‘{,‘,}v AU e DEV - Adjust output for 1000 Hz at 1.0 VRMS.
be usable when operated in parallel with a 12 Volt automative storage 2. Deviation Monitor 43 * " i
battery. TX A+t g - 2. Reduce generator output until deviation falls to 3.0G kﬂi fo‘l; ll;adloshW1f(lilogt
i . ou e
3. An output meter or a VIVM X A= + EE G Channel Guard or to 2.25 kHz for radios with Channel Guar oltage s
52 w @ less than 120 millivolts.
ASS FILTER - ve O
4. GE Test Set Model 4EX3A11 Test Cable 19C850590G1 ® Low pass Fi S UJ Z .83 I
. [®] '-EW-EE' J603 OPTION CONN @ |
TEST PROGRAMMING i all 5 RES L] i
PROCEDURE I 2 948113 ms —————ry, 4
(AR
In DELTA-S radios, in which the EE PROM is not custom programmed, the EE PROM 1. Select a center frequency channel. Disable Channel Guard if present. © (J P | §3FRcy 9807 SYSTEW METERING
is programmed with the personality shown in Table 1 below. 7§J4PM L__j —— =TT
2. DPreset R366 fully counterclockwise and R22 on Channel Guard board (if k V= P u; \/ A\ SS—
present) to the center of its range. " - NAL = 2,
FREQUENCY CHANNEL TRANSMIT RECEIVE CHANNEL GUARD 3. Apply a 1 kHz tone at 1.0 VRMS to mic input jack J603-17. Connect deviation |J_2|_J
SPLIT NO. FREQUENCY FREQUENCY ENC/DEC CCT monitor to RF output jack J2 through a 30 dB decoupler. Set DEVIATION RC 5124
ADJUST R237 for rated deviation. +3.75 kHz with Channel Guard or +4.5 kHz
without Channel Guard.
450-470 MHz 1 461.025 461.050 71.9 -—-
2 467.025 462.050 023 -—= 4. Apply a 400 Hz tone through a 100 uF capacitor to J603-15. Set output level
3 461.025 461.050 - 30 SEC to obtain a deviation of +2.0 kHz. Note and maintain this voltage level
4 455.025 460.050 - -—= while switching the output frequency to 10 Hz. Adjust REF OSC Deviation
5 450.000 460.025 - - Control R366 starting from the fully clockwise position for +2.0 kHz
6 470.000 469.750 71.9 -== deviation. Remove modulation. s S
7 461.000 460.750 - - 4 B 4
5. Select a channel with Channel Guard nearest the center frequency and adjust 3 3 3
R22 on the Channel Guard option board to +0.65 kHz (tone or digital Channel 3 B -
470-494 MHz 1 483.8875 483.050 71.9 - Guard) . P - ¢ & i 2 ~— UPPER LIMIT g 2 UPPER LIMIT
2 489.8875 484.050 023 -—- - [ L
3 483.8875 483.050 -— 30 SEC > [ by o .
4 477.8875 482.050 -—- -—- 2 R\ &8 o[ —
5 470.000 470.050 -— — 8 r E—— 3 2L
6 494.000 493.750 71.9 -—- ACCESSING CENTER TUNE FREQUENCY g -2r &
7 485.000 484.750 -_— — € -3 LOWER LiMIT4 ~—— w 3 LOWER LT
-4 -4 -
NOTE -5 ° -5 °
494-512 MHz 1 503.000 502.975 71.9 — 10 20 2 b0 02¢ [°X 2 3 A 1390
2 20900 o 023 70 SEC When a radio is factory programmed for less than 16 channels, channel 16 is 0 AMBIENT TEMPERATURE AMBIENT TEMPERATURE
2 497h00 501.975 —_— e programmed for transmit and receive center tune frequency. Under normal
5 494.000 501.975 _— _— operation, the microcomputer will not access this channel. The following FIGURE 5 CORRECTION FACTOR IN FREQ. SETTING
6 512.000 511.750 71.9 -—- test accesses channel 16 to assure its availability for tuning purposes. FIGURE 4 CORRECTION FACTOR IN FREQ. SETTING FOR 2 PPM OSCILLATOR
7 503.000 502.750 _— _— FOR S PPM OSCILLATOR
403-430 MHz 1 413.025 413.050 71.9 -—=
2 419.025 414.050 023 -—- 1 A RC 4498
3 413.025 413.050 -— 30 SEC 1. Apply +12 VDC through a 10K resistor to J604-3, then turn the radio on.
4 407.025 412.050 === -—= This tells the microcomputer to always access channel 16.
5 403.000 403.050 -— -
6 430.000 429.750 71.0 —-— . N
7 414.000 413.750 o —_ 2. To select the transmit cent'er tune frequency, press the PTT switch TRANSMITTER ALIGNMENT
(J601-11). Release the PTT switch to select the receive center frequency.
TABLE 1 - PROGRAMED TEST FREQUENCIES 3. To exit this mode remove power from J604-3 and momentarily remove power from 11

the radio.



LBI-3151 1 SYNTHESIZER AND TRANSMITTER ALIGNMENT ALIGNMENT PROCEDURE (Continued)

TEST EQUIPMENT REQUIRED METERING POSITION
1. Wattmeter, 50 ohm (capable of 5. Power supply, 13.8 VDC regulated GE TEST MULTIMETER TUNING METER PROCEDURE
measuring 150 Watts and 1 Watt ) STEP SET (- to J101-1) CONTROL READING
6. GE Test Set, 4EX3A11 with Test Set Adapter
2. DC Voltmeter, 20,000 ohms per volt 19C850590G1
TEST CABLE 19C850590G1 REFERENCE OSCILLATOR FREQUENCY
3. Digital Voltmeter 7. Tuning Tool 19B800716P2
4. Oscilloscope NOTE
BLACK) P3 This step assumes the frequency is measured when the
- - transmitter is first keyed. If delayed the rapidly
P2
— g N\ <! l__ PRELIMINARY CHECKS AND ADJUSTMENTS rising ambient temperature must be taken into considera-
10€ 2 'n N : tion. Figures 4 and 5 below show the temperature versus
1. Connect black plug of GE Test Set to RF Metering jack J101. Connect red system metering plug to J602, system metering. = =
R ’
9¢ 3 'a Set polarity to "+" and voltage range to the 1 volt position (Test 1). frequency correction curve for the 5 PPM and optional
0 0 o le 2 PPM oscillators.
76— s lo NOTE . :
¢ <] | 5. J102 L352 Channel Press the PTT switch while monitoring the Tx injection frequency at
6 AL ¢ IE Before aligning or making any adjustments to the transmitter, be sure that the output of the 9 Volt Operating J102. Adjust L352 for the assigned channel frequency +5 PPM or #2
S & v 7 IF regulator is set for 9.0 +0.05 VDC. Frequency PPM when specified (Digit 11 = 'A').
4 o @ |s Note: The receiver injection frequency will automatically be
3¢ — 9 In correct.
2¢ L] SF22-Y-BL 10 |, 2. Apply power to the radio and monitor J602-3 with a digital voltmeter. If necessary, adjust R703 for 9.0 +0.05 VDC. -
. BK ‘ol seaz-ves | EXCITER
\_/ 2 SF22-Y-R | 3. Monitor voltage at J352 (compensation line voltage) and verify that voltage is approximately 5.5 volts DC.
O 12 'k
PA/T Tes L] —
/TX/RX TEST ! X2 L 13 [A] 4. Verify that reference oscillator frequency is within +50 PPM of its tuned value (13.2 MHz Standard) . NOTE
R1 R3 DA
l79k[:| 574k pa—T< 14 I8 The exciter can be isolated from the rest of the radio
for alignment purposes, if desired. To isolate and set
|7§ﬁ D DA <1s :c ALIGNMENT PROCEDURE up for alignment, remox’re P102 and P103. Connect a (0-1
W1 | e |p ; watt) wattmeter to P103-2,4. Apply a +15 to 20 dBm on
'| Da(_"(” e 1. Preset the core of L352 and L354 to top of coil form and then turn clockwise two full turns. 1/3 carrier frequency signal to J102-2,1.
10 |F 2. Preset all four tuning screws in the exciter (C8-Cl1l) so that the tops of the tuning screws are approximately 7 mm above the
DA <19 |6 top of the casting. R .
DA | If less than 6.0 MHz channel spacing is required, select the highest
\ <20 |H transmit RF frequency. If 6.0 to 12.0 MHz bandwidth is required,
(RED) oA 21 |1 3. Preset L103 so that the core is flush with the top of the coil form. select center frequency-. (Refer to "Accessing Center Tune
P1 x|l 939 1 DA Frequency'" and complete Steps 7-14.)
IF amp |10&—2=BK on( S22 1Y
23 |k|
[Norm] Q3 METERING POSITION
Ry srez-ex onl 6. A J101-10 0.25Y No tuning required.
fioN/&6 DsaL | 9 «4—R-BK o1 §1 L <24 GE TEST MULTI-METER TUNING METER PROCEDURE (AMPL-1)
_ _ STEP SET (- to J101-1) CONTROL READING
R-BL | < 25
PTT| 8¢ D | -
0-8 <26 7. B J101-9 L103 -0.45V T L103 £ i ti ter readi itch voltmeter for
SPKR 1| 7 une or maximum negative mete eading (sw voltm o
Q 27 SYNTHESIZER (TRIPLER) negative reading.)
28
0-BL
SPKR 2/ 6 CENTER 29 NOTE 8. B J101-9 cs -0.5V Tune C8 for maximum meter reading.
MIC HI (8YS)| 5¢€ 30 . (TRIPLER)
FM D 4ol Y-BL Most tuning peaks will be quite broad with small
ET Y-BK <3 changes in meter readings. Most dips will be
+9v| 3¢ 32 . i . :
a 1 v-r sharper Metering readings given are typical 9. C J101-8 c9 2.0V Tune C9 for maximum meter reading. Stop when maximum is reached.
NI (AMPL-3)
A-| 1€
\_/
SYSTEM - - 1. U703-9 L209 <1.0 VDC Select highest frequency transmit channel. Tune L209 so that lock _ . X
meooomm detect indicator D713 goes out and the voltage at U703-9 is less 10. (Augr_.-a J101-8 €10 0.01 Igge Cllot for : (i.lp,llo.Oilw{oll)tsotgpiclatl. Note, after Cll is tuned,
than 1.0 VDC with no AC pulses present. ) s voltage typlcally w e 0.5 volts.
ALL RESISTORS ARE 1/4 WATT UNLESS OTHERWISE SPECIFIED.
eI, ohLE, L R AL DR S U TSR0 B
H.n Ly 11. C C11 0.5 Tune Cl1 for maximum exciter power output as indicated on the watt-
INDUCTANCE VALUES IN H UNLESS FOLLOWED BY MULTIPLIER m OR p. NOTE meter, connected to J102-1,2. Exciter output is typically 600 mw.
Steps 2 and 3 may not be possible if the highest
channel frequency is in the low end of the split. 12. A J1-10 C11 Rated Check power output at both ends of the frequency spread. It should
When this occurs, tune for maximum voltage (while PA I
locked) and proceed to Step 4. ( nput) Output be equal to or greater than rated power. If wattmeter to measure
Power exciter power is unavailable and the exciter is already connected to
(19C850593, Rev. 4) the PA, connect the meter to PA board Jl. Connect a 150 watt
wattmeter to antenna connector J2. Set the RF Adjust control for
maximum power (fully clockwise). Tune C1il for maximum meter reading
2. J202 L209 7.5 VDC Monitor J202 with digital voltmeter. Tune L209 for 7.5 VDC + 50 mv. on J1, position A. Check the meter reading at both ends of the
frequency spread. They should be approximately equal. If not
3. J202 c220 7.5 VDC Select highest frequency receive channel (release PTT switch) and adjust Cl1 accordingly. Set RF Power Adjust for rated output power.
tune C220 for 7.5 VDC +50 mv. at J202. Verify that lock indicator
D713 goes out.
NOTE
4. J202 3.0-7.5 Select lowest frequency channel. Voltage should be between 3 - Iirfgﬁem?? 136.aondulu4z channel spacing 1is required
vDC 7.5 VDC transmit and receive for the lowest and highest frequency P P -
channels.
13. A C11 Select highest frequency channel. Key transmitter and adjust Cl1 so
(PA INPUT) that output power is slightly above rated power.

14. c10 Select lowest frequency channel. Key transmitter and adjust Cl0 so
that output power is slightly above rater power. Switch to highest
frequency channel and verify rated output power. If necessary
repeat this step.

12 * Fo is the transmit output frequency at the antenna. The injection frequency is Fo at J102.



RECEIVER FREQUENCY ADJUSTMENT

(Refer to Transmit Frequency Adjustment, no adjustment of receive
frequency is required)

ALTERNATE IF SWEEP ALIGNMENT

1. Attach an oscilloscope probe to IF AMP. MTR. (J602-10). (Refer to
Figure 4).

2. Using an HP8640B signal generator, set with an on-channel fre-
quency, feed a 20 Hz modulating frequency with 12 kHz of devi-
ation into the radio at antenna jack J2.

3. Connect a coaxial cable between the AM output of the HP8640B and
the external 10 trigger signal on the scope. Use NORMAL
triggering.

4. DC couple the scope probe and adjust the controls for 0.1V per
div. and 2 msec per div.

5. Adjust the AM output level to make sure the scope is triggering.
Adjust the RF input signal 1@vel to keep the IF passband sweep
pattern just below saturation (typ. 9 uV). After using the
vertical and horizontal positioning controls to center the
waveform, check for a scope pattern similar to the one below:

SERVICE NOTE: L410, L411, L412, L507, and L508 should be tuned
to peak the IF passband, and any ripple should be
minimized in the passband.

NOTE 1: Appendix A of
DATAFILE Bulletin 1000-6 AFM
contains instructions Signal
for building a sweep 20Hz | Generator | 3-5uv
modulator. Swe .
R Receiver
° OExt Signal | _ Ay F
o o Jack
20 Sweep Mod o2 1O‘;-w«l
Audio Mod -
o Hz e . r;h
g Oscilloscope
H v
40 PPS o
o o

To horizontal
external sync input

Figure 4 - Test Setup for 20 Hz Double-Trace Sweep Alignment

ISOLATION
TRANSFORMER

|
J602-6 > O O
/ 4-OHM | T 2ISTORTION
1 l | NALYZER
LOAD | | OR
J602-7 > 4? AC VOLTMETER
L

RC 4409A

Figure 5 - Test Set-up, Audio Output Measurement

TEST EQUIPMENT REQUIRED (Or Equivalent)

1.

2.
3.
4.

5.

RECEIVER ALIGNMENT

GE Test Set 4EX3A11, 4EX8K12, or 20,000 ohms-per-volt 6. RF Signal Generator (403-512 MHz)
millimeter with 1 volt scale

AC Voltmeter

FM Deviation Monitor

Digital Voltmeter

VOM

PRELIMINARY CHECKS AND ADJUSTMENTS

2.
3.

5.

6.

7. Frequency Counter (Hewlett-Packard 5300B).
8. Oscilloscope

9. Audio Isolation Transformer (1:1)
19A116736P1 or equivalent.

10. 4 ohm 15 watt resistor.

11. Tuning Tool 19B800716P2

NOTE

Refer to Figure 3 or photo for location of tuning and adjustment controls.

Connect the black plug from the Test Set to the RF metering jack J101. Connect red system metering plug to J602, system
A 20,000 ohms-per-volt multimeter may be used when the GE Test Set is not available.

metering. Set Test Set to 1 volt scale.

Preset C1-C7 to maximum height above top of tuning nut (10 mm above casting).

Preset L509 to top of coil form and then turn clockwise 11 full turns.

Preset L451 to top of coil form, then turn 15 turns clockwise.

Preset L410, L411, L412, L507 and L508 to top of coil form and then turn clockwise 9 full turns.

Apply power to radio and monitor the regulated 9 volt supply at J602-3. Adjust R703 if necessary to obtain 9+0.01 VDC. Use a
digital multimeter. -

Before aligning the receiver or making any adjustments to the radio be sure that the output of the 9 volt

regulator is set for 9.0+0.1 VDC.

NOTE

ALIGNMENT PROCEDURE

METERING POSITION

STEP

METERING POSITION

GE TEST
SET

MULTIMETER

TUNING
CONTROL

METER
READING

PROCEDURE

RF SELECTIVITY

NOTE

If the IF amplifiers have been aligned using the alternate
sweep alignment method, proceed to Step 9.

D
(IF AMP)

J602-10

L508, L507,
L410, L411,
and L412

Maximum
(See
Procedure)

Select a center frequency channel. Apply an on-frequency signal with
1 kHz modulation to antenna jack J2. Set deviation to 3 kHz. Reduce
signal level to approximately 75% of saturated level shown on Test Set
meter. !While making the following adjustments keep the signal level
below saturation.

Tune L508, L507, L412, L411 and L410, in that order, for a peak read-
ing. Repeak coils until no further improvement in meter reading is
noted.

D
(IF AMP)

J602-10

C1-C5

Maximum

Repeak C1-C5.

FM DETECTOR/AUDIO PREAMPLIFIER

L509

0.35 - 0.5
VRMS

NOTE

The audio output is a balanced bridge circuit and requires
all test equipment connected across the speaker leads to be
both AC and DC isolated from ground.

Connect test equipment as shown in Figure 5.

Set signal generator output for 1000 u volts. Set R629 and volume
control to the center position. Monitor the speaker outputs
(J602-6,7) with an AC voltmeter. Tune quadrature coil L509 for a peak
reading.

10.

R629

Adjust R629, audio preamplifier level for a nominal 300 mV RMS at
VOL/SQ HI (J603-14).

FIXED SQUELCH ADJUSTMENT (8 dB SINAD)
(EARLIER MODELS)

11.

R666

Adjust fixed squelch control R666 fully clockwise (open squelch).
Adjust input level of RF Signal Generator to produce a SINAD
sensitivity reading of 8 dB. Turn R666 fully counterclockwise
(maximum squelch position) to close squelch. Slowly readjust R666 to
the position where the squelch just opens. Verify that squelch opens
at 8 +1 dBm.

MULTI-FREQUENCY SPREAD (Multi-Frequency radios)
Single Frequency Radio Proceed to Step 16.)

(

12.

D
(If AMP)

J602-10

C1-C3

Select a center frequency channel. Apply an on-frequency signal with
1 kHz modulation to antenna jack J2. Set deviation to 3 kHz. Reduce
signal level to approximately 75% of saturated level shown on Test Set
meter.

Detune C2~ three turns clockwise or counterclockwise. Detune in
direction that will not exceed maximum or minimum tuning screw height.
Tune C1 for a peak. Increase or decrease signal generator level as
required to maintain 75% of the saturated signal level. Detune C3 and
then tune C2 for a peak. Detune C4 and then tune C3 for a peak.

D
(IF AMP)

J602-10

C4, C5

Detune C5 clockwise to minimum tuning screw height. Tune C4 for a
peak. Then tune C5 to maximum tuning screw height. Tune C5 for a
peak reading.

H
(RX MIX)

J101-3

ceé

Select highest channel frequency and note meter reading. Select
lowest channel frequency and note reading. Tune C6 slightly to
equalize these two readings. If they cannot be equalized tune C6 to
improve the channel with lowest reading.

GE TEST TUNING METER PROCEDURE
STEP SET MULTIMETER CONTROL READING
LOCAL OSCILLATOR INJECTION
G J101-4 L452 Peak Select desired channel or center tune frequency. Set Test Set to 1
(RX INJ) volt scale and tune L452 for maximum reading on Test Set.
G J101-4 1451, L452 Peak Tune L451 and L452 for maximum reading on Test Set.
(RX INJ)
G J101-4 Cc7 Dip Tune C7 for a dip in Test Set reading.
(RX INJ)
4. H J101-3 ceé, C7, Peak Tune C6 for maximum. Sequentially retune L452, C6 and C7 until there
(RX MIX) L452 is no further increase in meter reading.
FRONT END ALIGNMENT
5. D J602-10 C3 MAX Connect RF signal generator to antenna jack J2. Set frequency to
(IF AMP) desired receive channel or center tune frequency. Set modulation
frequency to 1 kHz and deviation to 3 kHz. Set input level to -10 dBm
(70 mV).
Tune C3 for maximum indication on meter while reducing the input level
of the signal generator as required to keep the IF AMP reading from
saturating. (0.6 V typical).
6. D J602-10 C1, Cs, Peak Peak C1, C5, C2, C4 in sequence while reducing output level of signal
(IF AMP) c2, C4 generator to prevent saturation.

15.

J2

C5

Adjust the frequency of the signal generator to the highest frequency
channel. Apply a modulated signal at the 0.35 uV level. Measure the
SINAD level in accordance with Step 2 of Receiver Test Procedures. If
the SINAD reading is 12 dB SINAD or less, tune C5 counterclockwise
until the SINAD reading is greater thatn 12 dB. Switch to the lowest
frequency channel and set the signal generator to the lowest frequency
channel. Measure the SINAD level on the distortion analyzer. If the
SINAD reading is less than 12 dB, tune C5 clockwise until the SINAD
reading is 12 dB. Recheck the sensitivity at the high frequency
channel. Readjust C5, if necessary, to keep the sensitivity at the
band edges greater than or equal to 12 dB SINAD.

16.

D
(IF AMP)

C1-C5

Set signal generator for 12 dB SINAD level. Adjust C1-C5 for best
sensitivity.

LBI-31511

RECEIVER ALIGNMENT
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RECEIVER TEST PROCEDURES
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Issue 2

TEST PROCEDURES

These Test Procedures are designed
to help you to service a receiver that is
operating---but not properly. The prob-
lems encountered could be low power, poor
sensitivity, distortion, 1limiter not
operating properly, and 1low gain. By
following the sequence of test steps
starting with Step 1, the defect can be
quickly 1localized. Once the defective
stage is pin-pointed, refer to the
"Service Check" 1listed to correct the
problem. Additional corrective measures
are included in the Troubleshooting
Procedure. Before starting with the
Receiver Test Procedures, be sure the
receiver is tuned and aligned to the
proper operating frequency.

TEST EQUIPMENT -REQUIRED

Distortion Analyzer

Signal Generator

6 dB attenuation pad

Audio Isolation Transformer

4 ohm resistor (15 watt minimum)

PRELIMINARY ADJUSTMENTS

NOTE

These procedures are written around
the Heathkit Distortion Analyzer.
If a Distortion Analyzer other than
the Heath IM-12 is used, measure
the sensitivity and modulation
acceptance bandwidth in accordance
with manufacturer's instructions.

1. Unsquelch the receiver.

STEP |
AUDIO POWER OUTPUT
AND DISTORTION

TEST PROCEDURE

Measure Audio Power Output as follows:

Apply a 1000 microvolt, on-frequency
test signal modulated by 1,000 Hz
with +3.0 kHz deviation to antenna
jack J2.

With 12 Watt Speaker

Disconnect speaker lead pins from
J1A-36 and 37 on rear of control
unit. Connect a 4.0 ohm, 15 Watt
load resistor across system metering
jack J602-6 and 7 on the TRS board.

Connect the isolation transformer
input across the resistor. Connect
the isolation transformer output to
the Distortion Analyzer (See
Figure 5).

Adjust the VOLUME control for 12
Watts output 6.93 VRMS using the
Distortion Analyzer as a voltmeter.

Make distortion measurements accord-
ing to manufacturer's instructions.
Reading should be less than 3%. 1f
the receiver sensitivity is to be
measured, leave all controls and
equipment as they are.

SERVICE CHECK

If the distortion is more than 3%, or
maximum audio output is 1less than
12 Watts, make the following checks:

Battery and regulator voltage---low
voltage will cause distortion.
(Refer to Receiver Schematic Diagram
for voltages.)

Audio Gain (Refer to Receiver
Troubleshooting Procedure).

FM Detector Alignment (Refer to
Receiver Alignment).

STEP 2
USABLE SENSITIVITY
(12 DB SINAD)

If STEP 1 checks out properly,
measure the receiver sensitivity as
follows:

Apply a 1000 microvolt, on-frequency
signal modulated by 1000 Hz with
3.0 kHz deviation to J601.

Place the RANGE switch on the
Distortion Analyzer in the 200 to
2000 Hz distortion range position
(1000 Hz filter in the circuit).
Tune the filter for minimum reading
or null on the lowest possible scale
(100%, 30%, etc.)

Place the RANGE switch to the SET
LEVEL position (filter out of the
circuit) and adjust the input LEVEL
control for a +2 dB reading on a mid
range (30%).

Set signal generator output to
0.3 uVv. Switch the RANGE control
from SET LEVEL to the distortion
range. Readjust Distortion Analyzer
SET LEVEL as required until a 12 dB
difference (+2 dB to -10 dB) is
obtained between the SET LEVEL and
distortion range positions (filter
out and filter in).

The 12 dB difference (Signal plus
Noise and Distortion to noise plus
distortion ratio) is the '"usable"
sensitivity level. The sensitivity
should be less than rated 12 dB SINAD
specifications with an audio output
of at least 6 Watts (49 Volts RMS
across the 4.0 ohm receiver load
using the Distortion Analyzer as a
Voltmeter).

Leave all controls as they are and
all equipment connected if the
Modulation Acceptance Bandwidth test
is to be performed.

SERVICE CHECK

If the sensitivity level is more than
rated 12 dB SINAD, check the align-
ment of the RF stages as directed in
the Alignment Procedure.

A.

B.

STEP 3
MODULATION ACCEPTANCE
BANDWIDTH (IF BANDWIDTH

If STEPS 1 and 2 check out properly,
measure the bandwidth as follows:

Set Audio to 10% of rated output.

Set the Signal Generator output for
twice the microvolt reading obtained
in the 12 dB SINAD measurement.

Set the Range <control on the
Distortion Analyzer in the SET LEVEL
position (1000 Hz filter out of the
circuit), and adjust the input LEVEL
control for a +2 dB reading on the
30% range.

While increasing the deviation of the
Signal Generator, switch the RANGE
control from SET LEVEL to distortion
range until a 12 dB difference i
obtained between the SET LEVEL and
distortion range readings (from +2 dB
to -10 dB).

The deviation control reading for the
12 dB difference is the Modulation
Acceptance Bandwidth of the receiver.
It should be more than +7.0 kHz.

SERVICE CHECK

If the Modulation Acceptance Band-
width test does not indicate the
proper width check synthesizer
frequency and then refer to the
Alternate IF Alignment Procedure.



19A703049

@ DETAIL

2 PPM ICOM HB/NE & UHF/NB ONLY

(19D900977, Sheet 1)

LBI-31511

NOTES:

A
A

A,
/6N
[N

PART OF HARDWARE KIT PL1SA702024.

TORQUE M3.5 SCREWS TO 1.75 * 0.15 NEWTON METER.

REMUVE EXISTING COVER 1SSBO0S08P2 AND RETURN TQ STOCK. REMOVE 5 PPX
CRYSTAL Y351 AND RETURN TO STOCK. MOVE P351. P332, P353 70 POSITION
SHOWH IN DETAIL "F". PLUS-IN 2 PPM ICOM. INSTALL ICOM COVER USING
EXISTING SCREWS: TORQUE SCREWS PER ROTE 3.

é FOR VARIABLE SOUELCH, REMOVE POT Rbba AND MOVE FE05 10 J8X2 7 % T
PART OF UHF PRE-AMPL 13CES0SS2.
Q’\ PSO7 THRU PE0S PLUGS ON SYSTEM BD. SHALL BE REMOVED WHERE "X” IS
SHOWN BELOW.
PART DESCRIPTION Ps0’ | PG08 | PBO3
NO.
I
23 | CHANNEL GUARD I X

A

WHEN USING THE MASTR I INTERFACE ED. REMOVE P§08 ON THE SYSTEM BD.
THE MASTR [ INTERFACE BOARD IS ASSEMBLED WITH ALL JUMPERS PRESENT.
“X" INDICATES THAT THE JUMPER OR PART IS REMOVED. P3 IS LOCATED ON
THE CHANNEL GUARD BOARD.PG0S 1S LOCATED ON THE SYSTEM BD.

[ PART ~ APPLICATION W1 uzg W31 Wi | w5 uaz = P3 ' PEOS
NO. .
|

26 1 STANDARD (NO OPTION PRESENT) x I x :
27 1 DeLiA Co X X [ X
28 | MASTR I (G FHCODER X —_
. . b uctOlex ‘ X

MASTR II CG ENCODER X X X i
30 VOICE OVez-R1bz X X X X i~ X

PART
” no. ASSEMELY OF
LABEL 19.350828P1
PLACE PROM LABEL ON PA COVER 1 2asIf RADIO SYNTEESIZED
(PART OF PRC KIT 13A703231) YSTEX 5D 2 HB/N4 FRE-AMPLIFIER
- 19A703830 \ UHE-PL 120200320 : PRALRS ety '-ax"“ '
— wew o 137703895 R HS -PL12030035 F .
" HAGNEL GUARD WITHOUT WILD CARD .
PL13CA5034551 / ? 19851006 ? \  LB-PL13D901153 2 gx-muugf gumzn WITH wun”c'gxg {D@ZA
1  — 0SC COVER HBMWB PLITDS0TZ28 7 VARIABLE SQUELCE 5\
3 UHF/WB PLIADAOI 2D 8 17-32 CHAN PROM & LARET
- V_C_,_ \/_ 198800 908P 2 / © 3 | ALTERNATE CRYSTAL, S PPM HB/ NB & UHF/NB
) e—— e —— o |t 11 esrice
y ‘ . Z . 317 I AL CONTROL WITH FIXED SQUELCH,
By~ 71 ~ i) S - - \ &A A “._,/—{//‘/'y—/z/‘{_——’ 12 1-16 CHAN PRON & LABEL
e oET / — wsoxstiorom  BFTTT \_‘ 1 I3 | YHE WE 403-440 HI SIDE INJECTION
T . |V R 19A70238IP508
+ F 19 PLACES M3.5x8
THD FORM
/l 6" 13A702381P508
SYN TOP COVER 11 PLACES 23 CRANNEL GUARD /T
19C850860P3 @ 24 DIGITAL C& DECODE TRVERSION
L
2%
ngu MASTR I INTERFACE BOARD
éﬁ - [ 37 |PUBLIC ADDRESS, DTMF ENC. S950 ( CONT UNIT) /3\
@ :;;io%rz‘P;Rg%F 32 LB NOISE BLANKER ;
CHAN GD_BD 33 2LPPM 05C. ua/,watuﬂF/waé
PART OF PROM KIT PLISDS00871 3y HE/WB & LINF/WES PRE - AMPL
184703231 35 VOL/SQ HI GAIN MODIFICATION @
194703890 | 36 DEALER OPTION
IV = i
s/ ;s a 7 4 s ‘\
MOUNT ING l i o
SCREW 4
PLACES AT C i
M3.5X!0 THD FORM . 1
C— 19A702381P510 NI /——@17-32 CHAN PROM
LA & Aim PL1SCES1005 0
& ! WILD CARD ED. ] DL A\ PLISRTOZB95
T e @@ MASTR 11 INTERFACE = A -
A P '\ PL13D30USE] l A rouT I 0
A\ #3.5X13 THD FoRN o VOICE GUARD A\ piaces &t
19A702381P5 13 PLISD201440G1 U
TORQUE T0 1.0%0.15 M3.5% 10 THD
N 2, NEWTON METER D Ms.5
wean [ &= £ 19A70238IP5I0 i
| C— [./:—-, PL1SCBS0S3551 o
T i £
. 19702511 =
| L \&l AT CPO
= = — ey CRYSTAL -
] ch—=> + F610 B‘,_L._ : £
' + X, = = ' = J503
, = " il 1 [ 1_‘
-+ = = =i W Jsoz
I I + . 4 O ﬁ FIITIIYY ot ING & L .! i
L . i N /ness TTpeo7 ? J602 I PLACES :T SPACE: i I ﬁ
FJ D.n';_';_ 5“1 ~ z T T DLF 19C850706P 1 [ /‘-'%—’é‘—
. (=) T i p— M3.5XI0 THD FORM ——W! ] ‘ilﬁ
st 3 ISA70238IPS5I0 5 = ===y
— ; = — ' = DATE OF SALE: EXTENDER BD —] EXTENDER 3D ="
! ]__' i - PL13B800330 PL1S8800930
] u : : PL19BB00733 PL19B800733
v 1 78 11 (= g\ (7) T ses A () g sy o2
HB PL13D30035] 19A702609P1 WILD CARD
uHF—?,anso]ozl:)s; BASIC RADIO @.owu CONTROL WITH
LB-PL13D30 SHons 70 S0P COVER FIXED SQUELCH
TOP COVER 7 7
/_ PL13CBS0708 + P353 5 eias P352
pR— —_— - él/f’*
- : P35i =g = a3sl ZL
R | | ' [ =2 0 |_— 2 ppu 1o
= . ?L/ PL13A130605
- + x
\—/ —_— - l » V‘/ "
@== T T =PA Y351 l 1COM COVER
: - - ' * (4 198300308P1
/ [ J&01 +] & @J ay L
‘ — Ul i i 777 Z i ,
—_— = = i
— . o R
— = - 21
\ / —
FOOT BOTTOM COVER _/Q M3X10 FH SCREW 19A702362P310 PIIZ, R
1827023331 PL1SB800855 ADSESIVE STAKE PER 193701358 2N =4 -
4 PLACFS 2 PLACES 9 ) ALT. SPPM CRYSTAL =

DETAIL "F”

-

N\
/10)

£

£
£
A
ZEN

74

ADD P610 WHEN PUBLIC ADDRESS OR DTMF ENC OPTIONS ARE PRESENT IN
CONTROL UNIT OR WITH 5950 CONTROL UNIT. P10 IS PART OF HARDWARE KIT
pL 4

REMOVE ICOM COVER. REMOVE EXISTING Y351 AND RETURN TO STOCK.
AND INSTALL ALTERNATE CRYSTAL. INSTALL ICOM CGVER USING
EXiSTING SCREWS: TORQUE SCREWS PER NOTE 3.

THE FOLLOWING ARE ELECTROSTATIC SENSITIVE DEVICES REQUIRING
SPECIAL CARE PER 19A701294: U706 (1-16 CHANNEL PROM) AND
U1 (17-32 CHANNEL PROM).

COAT ALL" THD FORMING SCREWS WITH LUBRICANT
19A115204P1 BCFORE INSTALLING

REMOVE

SPPM CRYSTAL Y351 AND RETURN TO STOCK.

REMOVE R352, R353. R355. PLUG-IN RESISTOR
NETWORK AND CRYSTAL SUPPLIED IN KIT 19C851230.

FOR APPLICATIONS THAT REQUIRE VOL/SQ HI GAIN REMOVE W7 ON M11
INTERFACE BOARD. SEE SHEET 2.

FOR APPLICATIONS OF DUAL CONTROL WITH FIXED SQUELCH (NOT P7 VARIABLE
SQUELCH) REMOVE P605.

FOR_APPLICATIONS THAT REQUIRE AN ALTERNATE CPU CRYSTAL, REMOVE
19A702511G3 CRYSTAL, RETURN TO STOCK, AND REPLACE WITH NEW GP
CRYSTAL CALLED FOR ON STOCK SELECTION SHEET.

RESISTOR NETWORK

THIS QWG OUPLICARTEL ot/ RC Y4448

ZPPM 05C FOR Hb/WB & UNF/WB

MECHANICAL LAYOUT
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REMOVE L4

TUTT00.6 WA
REMOVE L420 & w401 ~ Wu02 A | 70 0. S
COMB NP19C851225P1
/ MARK PER 19A701672 SYSTEM ED.
Ju01
sor £
WASHER N401P306
. SOLDER WASHER
Z \_ T0 PIN & EYELET
PRE-AMPL BD PRE-AMPL BD
PL19C850696 PL19C850632 ﬁ*g; cg‘s‘%zsm
19A701672
@HB/NB PRE-AMPL @ UHF/NB -PRE-AMPL 108 °C - €
VIEW "B”
ope ROTATED 180"
AIL “A
e __
% -
d %
£ &
REMOVE Ru02~{
a DIGITAL CG DECODE INVERSION
MOVE P2 FROM J2-1 & 2 T0 J2-2 & 3 ON CG BOARD.
e
DETAIL "J"
@st PRE-AMPL ® ®
HB/WB PRE-AMPL
UHF/WB PRE-AMPL PLISCE51229
UHF/WB_PRE-AMPL J2
PL13C851294 sz% ®
=] 3 ®
\—CHANNEL GUARD BD.
KO/ @ |9DS0087! REF
BOTTOM COVER CABLE 19C850936 REF
v ORIENT CABLE AS SHOMN
INSULATOR, VOICE. GUARD
|~ PART OF UFF
g BOTTOM COVER
ONLY W [
FRONT OF ® N\
/ RADIO wi ],.n nw3 / BK
[
we] ws] (ws
Wi W
® ®
;__‘ l )
MASTR 11
INTERFACE BD.
® ® |sosgose| REF.
R
VOICE GUARD BD
19D301440G 1
WI!THRU W1 NOT PRESENT
ON VOICE GUARD)
DETAIL *6”

(19D900977, Sheet 2)

MECHANICAL LAYOUT
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©)

LEASE NAMEPLATE
19A702184pP1

12

f S——

VIEW “D~

ROTATED 180"

DETAIL "K”

19470156269
(RETURN 19A701562G7
70 S70CK)

UHF WB 403-440 HI S/DE

INVECTION

LABEL
T ORIENT AS SHOWN
194703182 UHF/NB

\  1scasioeans/n
\ 194703653 LB/NB

19€851248 HBAWB
\ __19A704155 UHF/WB
e

TOP COVER 19C850708

TOP COVER

VIEW "E*

C560
SNAP-]N oRT
REMOVE C560 _ / 1958011381’1 (QEF\
CS56/ :l
-
[ =
SH AT .~ REMOVE
. Q w401
P D t
g U
NOISE BLANKER ] G
PL19D900860 EE-'D T

DETAIL “H*

LB NOISE BLANKER

THIS DWG DUPLICATED ON RCu448
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BATTERY BATTERY BATTERY . 10, BATTERY(NEG (POS BATTERY BATTERY = 1oy BATTERY o onon
(POS GND)S (POS GND)@ o ® O ® @__G_%j)_) GN?) ® ®__|
Lon ol v v sk [—/ ANTENNA,
BK[ v SW sa Py ANTENNA CONN
R éSN vY|.BK Jz2
PART OF sal sa PART OF sA PART OF [] 4 o o
P3 P3 P3 3o or | 328 oR ggg[] RELAY RF TX POWER AMPLIFIER .
Sap SA 20a 2oa Zoa L< e—&' (ALL BANDS,POWERS)
11 11 1
q X a- <1
16 16 16 X A+ <2
1> OR 1 OR 1 OR 1 T 1 T s
9 9 k4 R T PART OF T Pngr oF 44
P1 1
"o+ DRIVER CURRENT (1) —<5
VEHICLE SYSTEM PLUG [« e (e T« PA CURRENT (E) ¢
DELTA Ji-a| P3 37 37 xx <7
CONTROL UNIT a-—>1 | 1 - < TX A+ METER (C)—ie
(S600) ([) (|> CONTROL VOLT (B)—+<X9
PKR )

MANE ;/é%;s—zi 2 veis HL11Q OHL12 f:l'—'?lf:lgl RF DRIVE (A)—<10
SPKR 1 Y44 | 4 i
FAREY/CCT SE DIS 456 | 6 >A=1* N ¥=GAL A ML AN c1® ®c2 A S RE METERING |
caLL 457 | 7 >4 Y-BKe / NC A=0° A K-0e o 8-R-4 L L |99 9 ¢° CONNECTOR

EXT RELAY CONTROL4>6 | 8 Y;F_‘;., / Nc Y=BRe, T=BR2 ¢ FRONT CONN - = jaalalal 1<
A- (PTT COMMON) —>9 | 9 P1_|JeO1 « P~ —“+<2
€6 DSBL/HOOKSWITCH 4> 10[10 DELTA TYPE 4 8-BK~, 6|38 TX a- HL3Q THLZ - , = 4<3
A+ (BATTERY) 4> 1111 POWER CONTROL L L [e37037¢ TX A+ « & a +<4
SPARE—> 12|12 CABLE h__W-BR — 1 1 FB1 a A =<5
SPARE+>13[13 190900436 W-R 2|2 i o <6
FB4 > 14] 14 > M- L2 N ¥oBLe 3|3 FB3 EDY
FB3 4> 1515 “BLe \ W-ve vl Foa <8
IGN A+ (BATTERY) > 16|16 SHLD 9
. .
SPKR 2 (INT)4>17[17 . SHLD ’<§ gé céﬁ/;g Lo +10
SPKR MUTE (HANDSET)-+>18|18 \[~ & 213 VoL/Sa RICCU)
SPKR 2 (EXT)—4>19[19 AT | 8L SYSTEM METERING J602
228 L15° |8 VOL ARM CONNECTOR
2 55 9 |9 MIC HI (CU) J711 a- <1
. N — 10(10 CG D0SBL/MON/SER CTRL ggogggg A+ (K)4<2
TT DIS/SQ ARM 1>20| 1 TS = v IRNER! FTT CONN +9V (J)1<3
voL/SQ LO+>21| 2 >-SHL 12|12 cas FM DETECT (I)—4<4
Y-G o W-Ye -
RX PA/ALERT TONE—>22| 3>+ O - ST 13013 PR KEY/CCT PA ENBL MIC HI(SYS)—4<S
VOL/SQ HI+>23| 4 oL 7 1 Ga —<14|14€&—1 CONT A- SPKR 2-4<6
VOL ARM—>24| S 5 — /1 - R 15115 5@ DSBL/S@ ARM SPKR 14<X7
-+>25| 6 o o 1616 IGN A+ PTT <8
CONT a- 4>26| 7 >-3HLD S5—<17{17 RX PA/ALERT TONE €6 DSBL/MON < 9
W-BR 16-6
FBI4>27| 8 == ey 18|18 SPKR 1 IF AMPL (D)< 10
FB2 1>28| 9 >— T 19019 a+
CAS > 29|10 > ——— N TeTBK 20|20 SPKR 2
A+ —4->30[11 S N 21 |21 a- J202
CG DSBL/HON 123111207 j SYNTHESIZER
e B3 y e STSTEN B0ARD NN ok o
M 0434 SHLD Y-BK (ALL BANDS)
IC L0 1> 34[15 —2k 26| €285 [ sPARE
MIC HI (CU) 35|16 > 2= 1 16-Y 271 ¢225 | cpare
SPKR 14> 36|17 1 Y-GA+ 28 oA
SPKR 2 4> 37|18 >6=BR % 28| S50 | SPARE
- 45 38[19 >4 168K / &£25 | STORE _ RX PRE-AMPLIFIER  J401
A- 1> Y-BLe 30| FB5/MODE A/B CONNECTOR
1 Y-Re 3015, 7| /SER DATA ~ aEd
J1-8| Pt P2 v <31 | €557 | SPARE 3.9 -2
MIC LO 39 ‘ég 1¢4-8 63?9 gEP)ZREHG/SER CcLK 2. °zTo AN w —23
R vwrd == a >~ z T4
MIC HI 40| 24—\ 26 3451 RY HUTE - lzo — "wrFO ANC ]
W W RX MUTE > 5
P—rT 41 3ér— OR 3%‘ ij I :}v I:I V;;’_ "%6
SPKR 2 42| 44— 4 &1~ 0 = @~ Q00C Ow— o
BK BK W=D W T O>OV=ITIITO -7
A o SQ_Y_________ 5 WILD CARD AND >EEPF oo J-3T00di%=c0 >
SPKR 1 44| 6€ 6 <1 CHANNEL GUARD +o~n.%cx¢|r—o»—<lo_1c>o~~<tq:-n.
OPTION a+opvwecohlOza>L>0zEz==J0
CONNECTOR T T U U T TN VO O T T Y S S Y B I I I O
s wsos [ VST UITTTIIINT T
FNMTNIONDAIOPO~ANMNMITHOONDONO ~—
i - = - N
- b4
O] mj O] o azf @
4 E I, NOTES
wuwoeoq A\ SEE SHEET 2 FOR OPTION INTERCONNECT
= = AND FUNCTIONS THAT ARE BAND SENSITIVE.
~Toaoz 2\ e ITEMS PRESENT IN HANDSET HOOKSWITCH ONLY.
crocox 3 + PRESENT IN OPTION CABLE ONLY.
=t /A WILD CARD OPTIONS INCLUDE
[ORTRTRT IR ADAPTER INTERFACE BOARD FOR
XXX MII TYPE CONTROL UNITS. (SEE SHEET 2)
A A\ FOR CHANNEL GUARD ONLY, CHANNEL GUARD MODULE
CONNECTS DIRECTLY TO EXTENDER BOARD INSTEAD
HOOKSWITCH OF ONE OF THE WILD CARD OPTIONS.(SEE SHEET 2)
MICROPHONE
HANDSET oR INTERNAL EXTERNAL
(MID) MICROPHONE HANDSET SPEAKER SPEAKER

INTERCONNECTION DIAGRAM

(19D900980, Sheet 1) 17
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pea—e
- -

J406|P1
—> 1 1 >4— A=
—> 2| 2> GaTE ouT
—> 3| 3>+ BLKR DIS 2
—> 4| 4>+ BLKR DIS 1 LB NB
—T> 5| SH>—9v NOISE BLANKER.
s ;;:gf OPTION
ol 53 dvo ¢ 190900860
—> 9| ed—a-
f—— FRONT CONNECTOR —:))10 10;—IF
P1 J601
— 1438 38¢4—TX A- SYSTEM BOARD
—1<37|  3744—TX A+
1 1 &—FB1 J401|P1 P401
N 1Z2 2 ¢+—FB2
;§3 3 ?__FB;, —T2> 1| 1 >1—GND RX RF 11— A= RX RF
N Do o &l —Fas 2 2| 27 RF OUT pRe-aMp 2 RF N PRE-AMP
N5 | 5 ¢nic Lo R R opTroN e OPTION
N——1<¢ 6 <T—VOL/SQ LO 435 s| s a- UHF NB s a- UHF WwB
N 17 7 &—VOL/SQ HI (CU) A5 6] ¢S _6no  19C8S0692 65— a- 19C851294
<8 8 &1—VOL ARM [
_ — HB NB — 1 HB WB
—<? 9 &—HMIC HI (CU) QA e mpRL 19C850696 5 % yocestzze
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