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DESCRIPTION measurements for future reference. The

RF circuits in the exciter and the PA are
wideband and require no tuning. The

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

INITIAL ADJUSTMENT

After the radio has been installed
(as described in the Installation Man-

ual), the following adjustments should be
made by an authorized electronics
technician.

TRANSMITTER ADJUSTMENT

Transmitter adjustment includes mea~-
suring the forward and reflected power
and adjusting the antenna length for
optimum ratio. Next, verify the correct
frequency and modulation and record these

power output of the transmitter has been
set to the specified rated power at the
factory. For complete transmitter ad-
justment, refer to the Alignment Pro-
cedure (see Table of Contents).

RECEIVER ADJUSTMENT

There are no initial receiver

adjustments.
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 1in the table of Maintenance
Checks.
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o MAINTENANCE

CAUTION

A

The CMOS Integrated Circuit devices used in this equipment
can be destroyed by static 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 soldering 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 soldering iron.

INTERVAL

MAINTENANCE CHECKS 6 As
Months Required

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. When ground
connections are not made directly to the battery, the con-
nection from the battery to vehicle chassis must be checked

for low impedance.

voltage drops and alternator noise problems.

A high impedance may cause excessive

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. Over-— :
voltage is indicated when the battery loses water rapidly.

Usage of 1 or 2 ounces of water per cell per week is accept-
able for batteries in continuous operation. A weak battery
will often cause excessive noise or faulty operation. o

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. If the antenna or
its base should become coated or poorly grounded, loss of
radiation and a weak signal will result.

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 sheet for typical voltage readings.

FREQUENCY CHECK - Check transmitter frequency and deviation. ) X
these checks are made when the unit is first put in-

Normally,
after the first six months and once a year

to operation,

thereafter.

To gain access to the unit for

DISASSEMBLY

®
servicing:
1. Unlock the
2.

3.

Pull down the handle. ) )
Pull the radio forward and 1lift

4. Pry up the front of top cover
and lift the cover off.

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

radio out of mounting place --

if desired.

Copyright® February 1986, General Electric Company
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NOTE

With the top cover removed all
components on the PA and TRS
board are accessible for
tuning. The PA, 1IF, and
synthesizer/exciter covers must
be removed to expose compo-
nents.

) To remove the TRS board:
1. Remove the bottom cover.

2. Remove the eleven #15 TORX
retaining screws (A) (Figure 1)
securing the circuit board to
the main frame.

3. BRemove two #9 TORX retaining
screws (B) securing systems
connector J601 to front casting.

4. Unsolder the two feed through
capacitor terminals (E) on
printed wire pattern.

5. 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
U702 and Q705 to the side of

chassis. Figure 2 - Disassembly Procedure Top View

6. To remove the front end shield,
remove the twenty #15 TORX re-
taining screws securing the
shield to the front end casting
and remove.

7. To remove the synthesizer
shield, remove the seventeen #15
TORX retaining screws securing
the shield to the synthesizer
top casting.

® To replace TRS board:

1. Perform above procedures in
reverse order. _

) To remove the PA board:

1. Remove the three #15 TORX re-
taining screws (G) securing the
‘'PA filter cover to the main
frame.

2. Remove the eight #15 TORX re-—
taining screws (F) from around
the edge of the PA board.

3. Remove the two #15 TORX re-
taining screws (H) securing the
antenna connector to the main
frame.

Figure 1 - Disassembly Procedure
Bottom View
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Loosen the #8 TORX retalning
screw (J) securing the pass
transistor to the side of the PA
chassis compartment.

Remove the #8 TORX retaining
screws (K) securing the PA
transistors to the main frame.

Turn the radio over and remove
the #8 nut and washer from the
stud of PA transistor Ql.

NOTE

Torque #8 nut on Q1 to 6 inch
1bs. when replacing.

7.

8.

Unsolder the two power feed

through capacitors at (L).

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

NOTE

Note the position of the copper
washer spacer under transistor
Q1.
is in place when replacing the
board.

Be sure that this spacer

® 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 anten-
na gasket between the antenna
jack and front casting 1is
positioned properly.

PA TRANSISTOR REPLACEMENT

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

WARNING

if inhaled. Use care in re-

placing transistors of this

type.
° To replace the PA RF transistors:

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 runs. -

3. Trim the new transistor leads
(if required) to the lead length
of the removed transisfor. 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 lead 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 leads 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 using 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

A The CMOS Integrated Circuit
devices used in this equipment
\can be destroyed by static
Mdischarges. 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.
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REPLACING CHIP COMPONENTS

Replacement of chip components
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 ironm.

NOTE

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

TO REMOVE CHIP COMPONENTS

1. Heat each end of the chip using
two soldering irons until solder
flows, and then remove..

solder with a
extractor or

2. Remove excess
vacuum solder
Solder-wicke®.

3. 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
unigue to this radio. Typical voltage
readings are provided on the Schematic
Diagram for reference when trouble-
shooting.

LBI-31538

(————— SERVICE TIP
When servicing the TRS board,
relocating the Channel Guard
board may be helpful.

CHANNEL GUARD BOARD

Both 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.

Microcomputer

Microphonics

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. o

e To force the microcomputer to
continually try to [ reload the
synthesiger. This mode will enable you
to check the serial data, clock, channel
change pulse and enable signals to the
synthesizer. Grounding the 1lock detect
line into the microcomputer at U703-8.

® 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. :

Synthesized radios tend to be
sensitive to_ shock and vibration,
creating microphonics. The construction
of the DELTA-SX, 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 =2all 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.
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TEST FRFOUFNCIES

If the EFEPROM is not custom
programmed to the customers specified
personality, then a standard test program
is provided. The EEPROM is programmed on
channels 1 through 16 including tone and
digital Channel Guard and carrier control
timer. Table 1 identifies the programmed
test frequencies.

PROGRAMMING

The following procedure describes
how to change the frequencies in the
radio FEEPROM(S) for new user frequencies.

The DELTA-SX VHF Wideband radio may
be programmed using the T0-2310 Suitcase
Programmer, the 4EX22410 Hand Programmer
or by a Personal Computer. The
procedures for using the programmers are
covered in detail in LBI-31263 (TQ-2310)
and LBI-31275 (4EX22A10). TQ-3334
provides the software and programming
instructions for programming with a
Personal Computer. .

When programming the radio, con-
sideration must be given to the
individual band splits for the T/R/S
board used in the radio, and the type of
software in the radio microcomputer. The
band splits and software group numbers
are given below:

T/R/S Board
(Negative
Ground Only)

T/R/S Board
(Floating

Band Split Ground)

150.8-174 MHz|19D901650G1,3|19D901228G1
136-153 MHz 19D901650G2, 4| 19D901228G2

TFEST AND TROUBLESHOOTING PRCOCEDURES . _

MICROCOMPUTER SOFTWARE (U705)

The latest software package is a

194703244P23 or a' 19A703868G5; replacing
the following packages: - ’
Narrowband Wideband
19A703244P10 19A703244pP21,22

19A703241G3-8 19A703868G2~4

PROGRAMMING TIPS

When using the TQ;2310 sultcase
programer or .a Personal Computer for

programming, Jumber P707 (if present on
Neg. Grd. Only system boards) must be.
removed. If programming the 8S950/8990

Control Unit for download to the radio,

P703 (on the rear of the radio) must be
disconnected _to isolate the Advance
Change Pulse line.

When the 4EX22A10 Hand Programmer,
Jumper P706 (Neg. Grd. T/R/S boards) must
be removed (disconnects D720) or 1ift one
end of D720 _on Floating Grd.
Boards. '
ALIGNMENT o

After the radio has been programmed
with new user _ frequencies, NO ALIGNMENT
is required.
at the factory to cover _the entire band
split, the exciter requires no tuning,
and the TX and RX VCO's are set to cover
the entire band split.

TABLE 1 ~ PROGRAM TEST FREQUENCIES

T/R/S

The receiver is sweep tuned

FREC SPLIT CHANNEL TRANSMIT RECEIVE CG ENC CG DEC cCT
136-153 MAz 14,1B 144.020 144.060 71.9 71.9 —
24,2B 146.770 145.060 023 023 -
3A 144.020 144.060 -— R 30 SEC
150.8-174 ¥Hz 14,1B 156.015 156.060 71.9 71.9 —_—
24,28 158.565 157.060 023 023 -—
34 156.015 156.060 — _— 30 SEC

ERICSSON 2
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RECEIVER FREQUENCY ADJUSTMENT

(Refer to Transmit Frequency Adjustment,
adjustment is required)

no RF receive frequency
IF ALIGNMENT

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

2. Using an BP8640B signal generator, set to an on-channel frequency,
feed a 20 Hz modulating frequency with +12 kHz of deviation into
the radio at antenna jack J2. (See Figure 6).

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

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

5. Adjust the AM output level to make sure the scope is triggering.
Adjust the RF input signal level to keep the IF passband sweep
pattern just below saturation (typ. 2 uV). After usipg the
vertical and horizontal positioning controls to center the
waveform, check for a scope pattern similar to the one shown in
Figure 7.

SERVICE NOTE: 1458, L502, L503, L506, 1508 and L509 should be

tuned to peak the IF passband, no ripple should

be present in the passband.

RF
OUTPUT %
RECEIVER]
SIGNAL 735 UNDER
GENERATOR| ANT | TEST
136174 MHg
AM J602-10
QUTPUT IF AMPL..
20 Hz
% 1-3uV,20Hz TONE
+12 kHz DEV. (£6kHz
OSCILLOSCOPE WITH 125 kHz
EXT VERTICAL  CHANNEL SPACING)
TRIGGER WPUT :
RC 4499A

Figure 6 - Test Set-up, Audio Output Measurement

RC 4500

Figure 7 - IF Waveform

RECEIVER ALIGNMENT

8

RECEIVER ALIGNMENT

The DELTA-SX wideband synthesized
radio receiver has been sweep aligned at
the factory to demanding specifications
using a complex test procedure and test
set up. Therefore, no detailed receiver
alignment or readjustment is necessary
nor recommended.

Should it become necessary to
replace a tunable coil it is recommended
that the core position in the removed
coil be noted and that the core in the
replacement coil be positioned to a 1like
position. Following this procedure
should return the radio to service with
little or no compromise in bandwidth.
Check radio specifications on all
operating channels. If necessary retune
replaced coil slightly to obtain required
response.

Adjustment Procedures are provided

for the receiver 2nd oscillator, Quadra
ture Detector, Audio Power, and Sqguelch.

TEST EQUIPMENT REQUIRED

1. GE Test Set 4EX3A11, 4EX8K1l2, or
20,000 ohms-per-volt milliameter.

2. AC Voltmeter

3. RF Signal Generator (136-174 MHz)
4. Frequency Counter (136-174 MHz)
5. 4-ohm 15 Watt resistor

6. Audio 1Isolation Transformer
194116736P1 or equivalent.

(1:1)

4.

Monitor J501 with a AC coupled
frequency counter. Tune L551 for
10.7 MHz (+ 50 Hz). Increase level

of generator if necessary to obtain a
reading. The 13.2 MHz reference
oscillator must have already been
adjusted per the Transmitter Fre-~
quency Adjustment before this step.

NOTE

Do not readjust L551 once it
has been set.

Apply a 1 kHz tone modulation with
+3 kHz deviation (+1.5 kHz deviation
for units with 12.5 kHz channel
spacing) to the RF input signal and
adjust its level to 1000 uV. Set
R629 fully clockwise. Monitor the
speaker output (J602-6, 7) with an AC
voltmeter and adjust L510 for a peak
audio voltage.

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.
Refer to Figure 8 and connect
audio isolation transformer to
J602~6 and J602-7.

Adjust R629 for 300 mV (+10 mV) RMS
at VOL/SQ HI (J603-14).

FIXED SQUELCH ADJUSTMENT (8 dB SINAD)

1. Adjust fixed squelch control R666
fully clockwise (open squelch).
ADJUSTMENT PROCEDURES 2. Adjust input 1level of RF Signal
Generator to produce a SINAD
RECEIVER 2ND OSCILLATOR/FM DETECTOR/ sensitivity reading of 9 dB.
AUDIO
3. Turn R666 fully counterclockwise
l. Select a center frequency channel. (maximum squelch position) to close
Apply an on-frequency signal with squelch. Slowly readjust R666 to the
no modulation to antenna jack J2. position where the squelch just
opens. Check that squelch opens at
8 dBs (+1 dBs).
ISOLATION
TRANSFORMER
r— = 77
A 4rl\ at
J602-6 - OnM T Y DISTORTION
- , | ANALYZER
LOAD | | OR
J602-7 > AC VOLTMETER
| I
11
RC - 4409

Figure 8 - Audio Isolation Transformer

I Nl *




sl 0 AL (T I R AR o [ B |

N I Y

86bv 0N
HO1VTI113S0 Wdd 2 HOd HOLVT10SO Wdd 6 HO4
ONILL3S "03d4 NI HOLOvVd NOILI3H¥Y0OD & 3dN9IA ONILL3S °D3¥4 NI ¥0lOvd NOILO3Y¥HOD ¢ 34NOId
JUNLVHIINIL LNIIENY IYNLVYHIINIL LNIIGNY
40221 +01 98 89 oS 40221 yOl 98 89 oS
0006 (03 og 02 OIg 3,0¢ o os oz ol
- G-
— b— - b-
| _ . \/ ] - "
1IN 43mO", ¢~ 7 LLINIT ¥3M0T &= =
m m
\ — 2- o ~ 2~ ©
c [=4
S q1- & ] - 2
(2]
| T 2 St= . o o R
N v I ‘ 8 uofjloafu uB 2 uor3oafu J03TUO] uotTloafu ug I0, T8 3189
L wadan _* ; 3 e \ 2 < 0E%L 23 F109{UT XH PUB ZOTL 3 T309(UT X% Tuon 308fuy X4 P XL F D 3189]
z E 5
— € = -1 ¢ ~
— b — & +9107dwoo USUM WOYJ 1S9 240WSY  AGO0F
s ¢ OqA G§°L I0F (0ggDd oung ragjemaToA T81T3TP ¥ UITA ZOZL JOITUOR OdAS* L 0280 zgozgr 4
: *1n0 8203 100
€140 103BOTIPUT 10939p HOOT [T3UN Oggd 1Snfpy -Je3jruwsurdy oyj Leyup IHOIT 0282 €120 dE1 ‘e
. “AS0'0F OQA G'L 407 60T 9unl -J938WIT0A [BIT3TP UITA 20gL JIOITUOR oA §°2 60271 zgoer ‘e
. *30921100
8q Afpyeoriewolne T1Ts Kousnbaiy uoyzosf{ul 19AT19D32 3yl :IION *4Nn0 $903 grLQ JI02EBOTIPUT 30938p Y00 TTIUR 02T
asnfp8 pue ‘I933IWsuBI]l oY} 4Ly ‘Aouanbaay 3seq Jadoad ayjy 108Teg
* (Teuot3do) OTPeI HAd T © 303 2H 0f+
10 (paepuelS) HAd S ® 10F ZH GL+ ZHN 0°€ST ZHH €GT1-9¢1
ZHR 0°PLT ZHR $.1-0ST
*3IN211d 203eI119s0 ul siaed Huroeidsa/butatedal
31 A1essepadu  aq pInos 2anpadoid STYL 22400 90RTd9Y *Kdusnb XON3NdI¥a Xd B XI dEud 1eHi 1ITds bR¥4 0IQVHE
-21F Uo §GET Toazuod Aousnbaiy asanoco jsnlfpe usyy ‘wioy IICd 3O SNIIVYAA0 £LRo
doj wWoi1j SuUINy oMl ZGET 198 ‘12400 do3 122168Y3uls Saowea ‘Aousnb TENNVHD (4141 (4 ‘6 :S40T110 sv pomusa3oad ROUAAA 1593 B [IBISUY LHOINT 6021 €TL40 4d1 ‘T
-313 U0 1833TwWwsueal Buyllss uyp 3[NSa1 3ou s80p zgeT Burisnfpe II
*Aouanbaagy Teuueyo paubrsse ayj 103 zseT Isnlpy *ZL 310309UUOD
Tuusdlue 9y3 3 Lousnbaiy sy3 HuriojTuOW STTUM Ia33TWSUERIF BYy3y Koy DNIAvay TOVLNOD (-y 03 -) Las 4418
1 JUNTIO0Ud ddLIR ONINAL HILARILTIAN LSEL HD
= NOILISOd ONIUFLIEN .
- *0S0 9DUD18IB1 RA4 g Truorido pue Wdd § dY3 203 2aand
= uotinaa10d Aouanbaiy sunsiaa sanjeaadwsl dY3 MHOYS MHOTq ¢
pue § saanbig *UOT1RADPTISUOD O3UT USYe3 Bg Isnu danjeasdusy
' judsTque bursya A7prdex oy3 poXerep 3y *pdddy 35173 ST 1933TW *37qEPURISISPTN SI0W SINPIVOIJ IUSWUITIV 9y} OX®W PUBR S,00A o43 JO uofiraado
x -sue1y) ayl usys paansesw sy Adusnbaay ayl saunsse dels STUL oY} YITA ROL SZTARITTWEI TTTA 9S9y] °UOTI09S8 ,a0z18dUluig Lousnboaj, oyl 03 ,10a3u0) juswdeg Lousnbaag,
FLON WOIF SUOTYIOOS OYJ pPUB LeQTE~I1G1 TBNUEH OSOUBUDJUTIEBH ©Y3 O3 JI9Joad osuword Jeziseyjuis syl 3snfpe o3
» IR0 Alesss09u awoodq 3T PINOYS ‘juswisSnfpe Iaylany aIfnbal jou pinoys pus pouldTIB L£I0308J ST JIIZ[SAYIUAS oyl
o 104100 ALOK
= *poleI 03 Joaod 338 ‘1auusyd Adusnbaly I93wad ayjl ug asive ‘g
* *3uB3SUOY  AYJITRE
s ST 3uyp®al Isjew pue [oUUBYD Aousuboay pueo yITy pur ‘JI93u00 ‘AOT OYL} A RO 00A X¥ QNV X1 HHZISIHINAS
348 POpPo9dXs ST soaod pejrx 18U} 998 01 Y0OUO PUB I333TWSURIY} Ayl Loy LOGLAO (LadNI vd)
s *(oSTMYD0TO £1Iny) JoMOd WRWIX®E JOF TOIIUOD ISNfpPy JIsMod JH SU3 39§ aiLvya o1~-1r \4 ‘L TENAAI0Ud INARNOITY
»
‘a *Tf pIvog §q 0% Jojom 300WU0) *ge Xow{ ruuelum
03 $33B& (QGy JOF 398 JO10WLIBA 309UUOY *poAOWdI FT ZOTd *£0LY ISNfpe pur 1978W3IT0A TBIT3TP ¥ YITA €~g09L JIOITUON ‘DA S0°0+ 0°6 X0F 398 ST I03BInBoI
& PUS £oTq IoGunf [1¥ISUTOH “COTf WOIF I91SWIIEA 308UU0SRTG 310A ¢ 943 JOo ndano oyl 3vY3 oans oq ‘J933TWSUBIZ oYl ©03 sjuswisnlpe Aur Suiyew Jo Suruldiiew oxoFag
* ION HION
- .
- ‘AW ogg ST (1 259]) uoTayrsod 370A T 2Uy3 o3 o3uBx 93B8ITOA DPUB .+, 03 AjTaeyod
’ andyno 1eotpdA] -peatnbos ST SUTUNG O§ WNWIUTW AW OGZ DBAI pINOYS 198 -SurJojow welsds ‘gogr 03 3nyd Jutrejlew welsAs padg 308uuU0) CTOIL NoBf BuTILlS9N JY O3 3198 3189L HH Jo 3nid 0BG 301UUCY
= 918K - (3jndine 19370Xa) ¥ ‘Z-LOIL O1 JI9lomIles 33BA (-0 ¥ 31OSUUGD
. *Aousnbaay pus nyITY pur ‘ISWAD ‘MO SY] IO JISIFTWSUBI} oY Loy AW 0GZ ‘g9
. *311ds ALowanbaaxy ayj *STOJ3U0D juawisSnfps pur Jupuni JO UWOYIWOO0] JOF £ ©INBFg 03 2979y
JO pud Wdyg puwr ‘J93uUd0 ‘MO7 oyl 01 poumexdoxd wWOUdHE 1S} B 11®ISUI ‘g
- HION
-
. “T'g-zgo1r SINARLSOCAV GNV SYOEHD AUVNIKITHNG
03 Teuldts Aouenboxy uwo wgp 2+ B Arddy *P'Z-cOTL 03 J9jowlgva (33VA T~(Q) B 399UUOD *€0Td Pu® Z0Id SAOWII
. ‘dn jes pu® 93wY0ST Ol ‘pPaiissp JT ‘sesodind 3893 JOF OTPBI 9Y} FO 389X OY} WOIF POIBIOST o UBO JOITOXD OYUL
» HLOM I930wWlT0A Y 4
' 2d9120084d6T 100J 3utuny A Jatunc) Aouenbaag gy ‘e
y YIIAI'TIAV ¥INOd HILLINSNVHEL/AELIOXE
19065088061 J939WiTOA T1®81731Q A4
DHIAvaYd ‘TOYUINOD (-v 03 -) 138 darns TPACTCY 208 I36L WIL TIVEXAY ‘398 A=l 2D ° [¢
1384 T B S11BR 0GT
J8NdAO0Ud qdLIn ONIRNL HILINILTON 183l 49 pareIndax DA 8°6T ‘A1ddng Jomog ‘g 3utanseaw Jo 91qedBO) WHO (OF ‘I339WIBA T
ROILISOd DNIYALIN

qI9Inday INARAINDE 1893

(penuyiuo)) gFUNASO08d LNERHDITY INARNDITY HALLIMSNYHL ONV HIZISHHINAS



-

L

LNIWNDITV ALLINSNVYL ANV YHZISTHINAS

08L4-04
-V X L
+V XL k4
-V | - | €
"3{:0 ¥z v ¢ (W xL439° v
Ao-o e E E ANBYHAD ¥IAWC 4 ¢
1H DI g [ {4V ®L338)
2 UMdS 9 g ANZHHND vd 3 El
} UNdS L L L
ALd 8 L0AE Tty O g H3LINW +¥ Xx. D 8
3Ngvsi 92 6 10AZ Jdwy 8 8 A0ALI Hve 8 6
AdNv L @ ol LI0AL ddwvy ¥ [e]] (LNO X3Y3INY0 45 v 0l
WOTLONNd §0d fild NOILONAS $6d4 Mg NOILONRA 50d Aid
209 ONINIL3N WILSAS 1010 ONIY3LIW JH It ONIHALIP "y HIMOD
sToJ3U0) jusmwysnlpy » 3urtung
JIOATO09Y/ 93} TUSURBL], -~ £ ©JIN3TJ
ONIHILIN 9994 1SNIQV £24 LSnrav
W3LSASZ09F  HDT13NDS a3IXIA H3IMOd LINSNVHL

goor

NOLLVIAZQ
OOA

99EH rav
aow oianv

o

2SE1
rav o3dd

LoLr
ONIHIALIN JY

8EGTE~I4T

N 1 R T NI T W E Y WY T N R R L e T (T TR T

N T ke N

wgp g1+ ¢
wgp ST+ ¢

0gpr 3® woTyvefuT Xy PUB ZOIL 3B UO.

-9391dwoo ueys ROU4 3S:

oqA G°L d0F 0320 Puny

*I939W3TOA TBITTP B T

£T4Q J03BOTPUT 39038P YOO [TIUN 0gZD 3SNLPY

* 123 !

*AS0°0F OUA §°L IOF 60ZT Suny

1930wl Toa TBITTP

*3no 5908 giLg JO3EOIPUT 300} ‘
‘£ouenboaly 3501

asnfpe pur ‘JI933TWSUBIY} 9Y3 L3y

ZHH 0° €81
ZHR 0°V.LT

X4 8 X1 OF¥d ISAL

:sM07707 s®¥ powmsrdoxd ROy

LIT.

HENA3O0d

ROILIBOd SRIBILAN

86vv Jd
HO1v1T10S0 WNdd 2 ¥04 HOLV110SO WNdd S HOd
ONILL3S 0344 NI HOLOV4 NOILO3HWY0D & 3unold ONIL13S "034d NI ¥O10v4 NOILD3HHOD ¢+ - 38NOIS-
JYNLYHIdNIL LN3ISAV IYNLYEIINTL LNIIGNY
40221 ¥Ol1 98 89 0s 40221 #0i 28 89 os
0006 ov ot oz o 2006 o o¢ 02 ol
- G-
— P — -
ALINT ¥ 1€ 3 LLINE 43MOT 1%
m m
—~Hz2- 3 ~2- ©
c c
S 4 5 LN H1- 8
Z
Y - 3]
o] 3 (o] b
- 1 \\ -1 -
N "_; \- *
Wi ¥3ddn -1 3 I
1IN ¥3d 2 LIN(T ¥3ddn z
— ¢ = —~ ¢ -~
- b — b
S S
? *3092100
@q Ayteoryewo3ne ITTa Aouenbaaz uvotioeful a9a19d92 24yl :HIOR
* (TeuoT3do) o1pPel Wad T B 107 2H O€%
30 {paepuels) Rad § ¥ 2103 2H Gl+
*3100210 203BTTIO80 LI s3aed Huroeydasn/Buratedea
31 Kiesssosu a8q prnom aanpsdoad sTU < 19400 soeiday *Xousnb AONINOIEA
~217 U0 pgET Toazuoo Aousnbaiy 9sanod jsnlfpe usyyl ‘wiaoz [rod 3o ONILVHHEd0
do3 woi1J suany oM} ZGEN 398 ‘19a00 doj 1921Sayiluds sSaowsa ‘Aousnb TANNVHD ZGET zro ‘6
-937 uo 2933TWSupay buryyes ur 3Tnssa jou sdop zgeT HBurzsnlpe I
*fouenbeaz Touueyn poubisse syy 103 zge aIsnlpy 2L 30j3dBULOD
vuusjue eyl 3 Aoudnbaagz oya buraojTuow BTTUM 1d33TWSURAZ Syl Koy
*050 ddDUDABIBI WAd Z Teuorido pue WAd § @Yl 103 dAand
uor3oaa102 Kousnbeay snsasa  oanjeasdway syl MOYs MoIdq §
pue y saanbia *UOTIBIBPTISUOD OJUT U3¥R3 °q IShu sanjeaddwsy
juatque Hbursta ATprdea syjy poskeTep JI °pRASY 3s5aTF ST A933Tw
~-SUe1} 3Y3 usym painseaw ST Adudubeiz syy ssunsse dalrs STUL
dLOR
HaAN0d
Lad.Loo
*pajea 01 Jamod jos ‘Tsuuego Aousnbaay JIsjuadD BY} WY agrvy g
*3uB8UOD ATITEY
ST 3utp®ex Jojow pu® Touunyd Aousenball pus yBIY puw ‘ISFUSO ‘MO YL IR0
18 pPaposdxe ST Joaod poyBI 48U} 998 031 HOOYO DUB J933TWSUBIY OY} Aoy 1ad 100 (ILOANI Vd)
+(8STAN00TO 4A(TnF) Joacd ummIxBW JOF TOJUO0D Snfpy JOMOg J¥ o4 388 aaLvye oT-1r v ‘L
*If pavog yd 031 Ia38W 309um0) °gp ¥o0u[ BUROIUE
03 $338A QT JOF 398 J935W)BA 1DOUROYH ‘poAcwdI JIT ZOId
pu® goTd Iodumf{ FI®ISUTSY *COTL WOIT JO91aWljRA 308ULOISIQ
TLOK
TAW OGE ST
jndino ®oyd4] -peaynbax ST 3utuny ON ‘WNWTUTW AW OGZ PBSX PIhOUS
a91sf - (3ndino JI93I0Xd) § g-goIL OF J9lomWlIlBA 3384 [-Q B 309UNOD
*fousnbexy pus [YITU pPuUB ‘J83USD ‘A0 SU3 UO JI933TWSUBIZ oYl Loy AW 0GZ ‘9
» *371d8 Lousnboay ayj
J0 pue Y31y puy ‘JoluUsd ‘Aol 9y} o4 powmsadoxd ROYAHE 31503 B [TeISUT g
*1'g-gote
o3 Teuldys ALouwanboxy uwo wgp L+ ® ATddy -y z-goTL O3 I938wliEA (33®M [-Q) B 302UWO)  °gOTd PUR ZOTd OSACWII
‘dn jes pu¥ 93BIOST OF °poxisep 7 ‘sesodand 31883 JOF OTPEX B} JO 3IBAI OY] WOIF POIEIOST ©q UBD IOI[OXS oYY
HI0K
HITAI'IGAV HEMOd HAILIMSNVYLI/4ILI10XT
ONIavdy "TOYINCD (~¥ 03 =) Las dELE
HENAID0OUd YALIR DNINAL HILARILION 183L a9

(PenuTiuod) FUNATOOUd INIMNDITY

U3} [ITA 104 OTTABTITWEF TITA 98y

Lzessoosu owooaq 3T PINOYS

*9[qBpUBLBIE

“uo-
WOIF SUOTII98 BYl PO LEGTE-I47 TBRURE
rjusmysSnlpe I

*£024 3sufpe pu® IsjewiyoA Tt
310A g °g31 Fo 3INdano sy3 3BU} eans oq

308 ‘+3uiJejew wolsss

‘g09r ©03 3nyd 3uTIslew WO3SLs)

i
i

2d9T.L008861T ToO] Su

100680¢
J03dBpy 198 1831 UITA TTVEXHP ‘188 3s

pateIndaz paa 8 eT ‘Atddug .

|
i
|
;

i

i

|
i
¥
3

|
|

LMK

t



TEST PROCEDURE

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 low gain. By
following the sequence of test steps
starting with Step 1, the defect can be
quickly 1localized. Once the defective
stage 1is 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 1is 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 |

AUD10 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
Jjack 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%. It
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
(I2 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 w1th
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%). ‘
1
Set signal generator output to
0.3 uv. 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 (Slgnal plus
Noise and Distortion t¢ 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 1load
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 ‘

3

If the sensitivity level is more than

rated 12 4B SINAD, check the align-

ment of the RF stages as directed in
the Alignment Procedure.

LBI-31538

STEP 3

MODULATION ACCEPTANCE
BANDWITH (IF BANDWITH)

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

Reduce audio output level 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 1is
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 the synthesizer
frequency and then refer to the
Alternate IF Sweep Alignment Section
of the Receiver Alignment Procedure.

RECEIVER TEST PROCEDURE
9




LBI-31538

SQUELCH CIRCUIT TEST WITH 7 kHz SIGNAL

PRELIMINARY STEPS PRELIMINARY STEPS
1. Quiet recelver with 1000 uv modutated signel applied 1. No input signal applied,
& e g, uf ignal appl o Input signal appl
2. Squeich R668 set for 8 dB SINAD.
2, Squeich Adjust R656 10 8 dB SINAD. Sauolch Adjost
3. Use 10 megohm probe.
3. Set modulation to 8 kHz. "
4, Set deviation to 3 kHz.
8§, Use 10 megohm probe,
HORIZONTAL HORIZONTAL
0.2 MSEC DtV 5 MSEC/DIV
VERTICAL
0.2 V/DIV 1V/DV
05VRP) {=4VP-P)

HORIZONTAL HORIZONTAL
0,1 MSEC/DIY 5 MSEC/DIV
VERTICAL VERTICAL
02 V/DIV 1DV
04V PPy (m2VRP)

al

©—

HORIZONTAL HORIZONTAL
0.1 MSEC/DIV 5 MSEC/DIV
VERTICAL VERTICAL
' 0.2 Y/ 0.5 V/DIV
(~15VP-P)

{036V P-P)

HORIZONTAL HORIZONTAL

vp&Ecmw § MSEC/DIV
TICAL VERTICAL

02 \\’I/D(V 1V/IDIV

(1.2

PPy 4VPP)
BASELINE=0VDC gZSE LINE=0VDC

HORIZONTAL HORIZONTAL
1 MSEC/DIV 5 MSEC/DIV
VERTICAL VERTICAL
0.3 V/DIV 0.2 V/DIV
0.3 VDC) (0.6 VDC)
BASE LINE=0VDC BASE LINE=0 VDC

HORIZONTAL

1MSEC/DIV ' HORIZONTAL
VERTICAL 5 MSEC/DIV
1V/DlV VERTICAL
{5 vDC) 2v/ov
BASE LINE=0VDC i» {7.6 VDC)

RECEIVER AUDIO AND SQUELCH
WAVEFORM. CHECKS

10

SQUELCH CIRCUIT CHECKS WITH NOISE

AUDIO CIRCUIT
PRELIMINARY STEPS

1. Apply 1000 uV on frequency signal with 1000 Hz
moduhﬁonundakszevlayuonmammm;acsz.

2. Output set 0 12 Watts (9.8 VRMS) Into 4-ohm losd,
3. Use 1 megohm probe.

HORIZONTAL
0.6 MSEC/DIV
VERTICAL

50 MV/DIV
(140 MV P-P)

'HORIZONTAL
0.5 MSEC/DIV
VERTICAL

0.2 V/DIV
{084V PPy

HORIZONTAL
0.5 MSEC/DIV
AL

I
0.1 V/DIV
{04V P-P)

"HORIZONTAL
0.5 MSEC/DIV

0. V/DIV
(0.4 V P-P)

HORIZONTAL
5 MSEC/DIV

HORIZONTAL
0.5 MSEC/DIV
RTICAL

VE!
| 50 MV/DIV
| (320 MV PP)

HORIZONTAL

0.5 MSEC/DIV

VERTICAL
50 MV/DIV
(300 MV P-p)

,HORIZONTAL
0.5 MSEC/DtY
VE

2V/DIV
(10V P-P)

HORIZONTAL
0.5 MSEC/DIV
VERTICAL

2V/DV
{10V PPy

ST DSBL/SQ ARM

AUDIO AND SQUELCH WAVEFORMS

{ SQUELCH

LN\

. GBOt €602 €603

B

N
| 3 (~1R666 | RE04
J601-15 ! ] ueo4c
‘ { FIXED %
| LSQUELCH ADJ_ T |
} AUDIO
i DE-EMPHAS!S
[ AUDIO
GATE
J601-8 | ceose
6 des2 REI4 R615 U603D

usose

‘ R366 : :
AUDIO HOD J353 P ‘
5. REF. :

VOLTAGE MONITOR

LEAD IDENTIFICATION
FDR ALL TRANSISTORS

NOT OTHERWISE IDENTIFIED

FLAT
c E
: .
IN-LINE s
TOP VIEVW

12
4 FOR LEAD IDENTIFICATION.
c604
R608 c607
U604D RE11
Us04A
AUDIO AMPL
10 SPKR |
8 | many|
€609 ceso  JBO2-7
R620
U603C
R621 - !
2 i '
4 ! '
C6Is SPKR 2
c681  JB02-6
us02

RC-4202A

VCO CONTROL

a

NOTE+ CASE SHAPE IS DETERMINING FACTOR
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I
P103 +
SRVC
PLUG
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!
M
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| 30 - w5z Pads RC-4408
| RX INJECTION \co®en, VCO DEVIATION
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PA TROUBLESHOOTING PROCEDURE

exciter, J101, and the power amplifier JACK, Ji.

When troubleshooting the transmitter check for typical meter readings for the

fypical readings for the various

test positions and test points are given in the charts below.

Power Amplifier Quick Checks

- Connect red system metering plug to J602, system metering.

- Connect black plug of GE Test Set to RF Metering jack J1 of PA. Set
polarity to "+" and voltage range to the 1 volt position (Test 1).

PA Jack Reading at J1 with Transmitter Keyed

TYPICAL READINGS
RANGE TEST FUNCTION METER
POSITION POSITION MEASURED SCALE 110W 60W 40W
TEST 1 A RF DRIVE 0-1v 0.7V 0.8v 0.7v
. CONTROL
TEST 1 B VOLTAGE 0-15v 4V 7.5v 8V
TEST 1 C X A+ 0-15v 12.5v 13v 13v
PA
TEST 1 E * CURRENT 0-30a 158 93 ---
DRIVER
TEST 1 F % CURRENT 0~15A 5A 2.5 8.5
* WOTE: With High Sensitivity button depressed, polarity to "-".

Exciter Quick checks with Transmitter Keyed
- Connect black plug of GE Test Set to RF Set to RF Metering jack J101,
polarity to "+", and voltage range to the 1l volt position (Test 1).

SIGNAL LREVELS

TYPICAL PERFORMARCE INFORMATION

i

]
VOLTAGE LEVEL !

LBI-31538

RADIO CONNECTOR IDENTIFICATION

RANGE TEST METER TYPICAL
POSITION POSITION FUNCTION SCALE READINGS
TEST 1 A AMPL 1 0-1 voLT 0.65
TEST 1 B AMPL 2 0-1 VOLT 0.45
TEST 1 c EXCITER QUTPUT 0-1 VOLT 0.65
SYMPTOM PROCEDURE ANALYSIS

Little or No
RF Output

Key transmitter and check PA Jack
J1-10 Pos A for +0.7 V exciter in-
put (0.8V. for 60 W transmitters).

If the specified voltage 1is
present at J1-10 (Position A)
then refer to PA Jack Readings
Table above.

If there is no control voltage
J1-9 (Position B) check DC pass
transistor Q4, DC amplifiers
Q1,Q2,Q3,Q4 and Q5. Check
the bases of all RF Transistors
for short or open circuit.
Check for short or open cir-
cuits in Low Pass Filter and RF
relay. Make sure the relay is
operating when Tx is keyed.

If the specified voltage is not
present at J1-10 (Position A)
make sure that VCO is locking
and P102 and P103 are properly
installed.

Check +9.0 Volt Supply Voltage
and keyed +9.0 Volt. If keyed
+9.0 Volt is not present check
Q104 and associated circuitry.
Disconnect P103 and connect a
cable to a 1 watt full scale
wattmeter, J103 pins 2~4. The
power output should be more
than 250 mW. If not check Q103
and associated circuitry.

Front Connector
Systems Metering
Option Connector
PROM Program Plug
RF Metering

RX In.

IF Input

RX Inj.

Exciter Input
Exciter Out.

Js601
Jeo2
J603
J711
J101
P401
P404
P451
P1o2

P101,

P103

RECEIVER» READINGS SYSTEM JACK, J602

TYPICAL
‘TEST POS FUNCTION | SCALE READING
+

0 IF AMP v .75

1 FM DET v «35

SIGNAL INDICATION
CAS High Level 2.0 VDC
Low Level 0.15 VDC
RUS High Level (Rx Un-sq) 9.0 VDC
Low Level (Rx Squelched) 0.15 VDC
Low Level (Rx Mute/PTT pulled
low, Rx unsquelched) 0.6 VDC '
Sq Dis, Input Logic Low (Sq. Dis) 0 vDC .
Logic High(Sq) 2.4 VDC h
Rx Un-Sq 0.14 VDC
CCT Sq Dis, Input Logic Low 0.35 VDC |
Logic High 5.5 VDC |
Tx Enable Logic Low 2.0 VDC
Logic High 9.0 VDC
PTT, Input Logic Low 0 vDC
Logic High 13 vDC !
CURRENT REFERENCE CHART
SERVICE
PLUG FUNCTION TYPICAL CURRENT/mA
pP701 5V 175
P702 9V 70
P703 9V Tx 225, Rx 90
P704 9V Tx 20, Rx 38
P705 v Tx 8, Rx 19
TEST POINT DATA ‘
TEST POIKT VOLTAGE CONTROL DESCRIPTION
}
J602~3 9+0.05 VDC R703 9 Volt Regulator
|
J202 2.5-8.5 VDC €220 VCO Control Voltage ﬁ
(See Synth Align) '
TP701 Less than 1.0 L209 Frequency Lock Detector K
J353 0.3 VPP Tx Reference Osc. Output 3
0.5 VPP Rx (high impedance) .
J352 5.55 VDC Ref Osc. Compensation Voltage
at 25° C. +5 PPM
J352 5.23 VDC 2 PPM Osc. Resistor Network
marked "090B"
J352 5.56 VDC 2 PPM Osc. - All others

+ VARIES WITH REFERENCE SIGNAL LEVEL

TROUBLESHOOTING PROCEDURE
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TRANSMITTER FREQUENCY ADJUSTMENT

»
LBI-31538 TEST PROCEDURES Pirst, check the frequency to determine if any adjustment is required. The (BLACK} — —_— P3
frequency should be set with a frequency meter or counter with an absolute accuracy P2 —<t
These Test Procedures are designed to assist you in servicing a transmitter that ﬁﬁ;}oiﬁssnzgr12;;’3’22&??% :ﬁaimﬁggn:c’ing\;gg:txgebifmgé?f:’ﬁS?F)“" with the entire 10 BR 2 rf;
is operating -- but not properly. Once a defect is pin-pointed, refer to the Trans- 9& R 3 IB
mitter Troubleshooting Procedure. Before starting, be sure that transmitter is tuned The oscillator frequency should be seﬂ at 25°C ambient temperature. In the e 0 s [c
and aligned properly. range of 15°C to 40°C, if the frequency devidtes more than +1 PPM, it may be reset to Y |
+1 PPM, respectively. 7 S ID
CAUTION 62 § E
Adjust L1352 to set the transmit frequency while monitoring RF output jack J2 5¢] BL 7 {F
Before bench testing the radio, be sure of the output voltage char- through a2 30 dB decoupler. ] v 1
acteristics of your bench power supply. L 4 e 6
NODULATION LEVEL ADJUSTMENT |3 8h 9 IH
To protect the transmitter power output transistors from possible instant : 2 W '_‘O_ SF22-Y-8L 10 II
destruction, the following input voltages must not be exceeded: The MOD ADJUST controls are adjusted to the proper setting before shipment and , BK i * | sree-vesk ol
normally do not required readjustment. This setting permits approximately 75% 2 SE2Z-Y-R |
Transmitter unkeyed: 20 Volts modulation for the average voice level. The audio peaks which would cazuse overmod- a 797 12 K|
ulation are clipped by the modulation limiter. The limiter, in conjunction with the PA/TX/RX TEST X2
Transmitter keyed (50 ohms resistive load): 18 Volts de-emphasis network, instantaneously limits the slope of the audio wave to the modu- R/1 R3 DA <15 [A]
lator, thereby preventing over-modulation while preserving intelligibility. 178k 5768k DA K14 |8
Transmitter keyed (no load or non-resistive load): 14 Volts . <15 Je
: TEST EQUIPMENT 1 i ] oA
These voltages are specified at the normal vehicle battery terminals of the i ) ' ™ | 178k 16 }D >
radio and take the voltage drop of standard cables into account. The volt- . 1. An sudio oscillator (GE Model 4EX6A10 : ' ' <17 |e
age limits shown for a non-optimum load is for "worst case" conditions. B © R ) | DR[——\IG IF
For antenna mismstches likely to be encountered in practice, the actual . 2. Deviation Monitor : De L< Is
1imit will approach the 18 Volt figure. 3. An oufput meter or a VIVM 4 . ‘ o8 _<’9 l
. 20 [H ’
Routine transmitter tests should be performed at EIA Standard Test Voltages 4. GE Test Set Model 4EX3All with Test‘Set Adapter Cable 19C850590G1 (RED) 1 L] 21 |1
(13.6 VDC for loads of 6 to 16 amperes; 13.4 VDC for loads of 16 to 36 ) i PRt xfli4 37 DA <22 |
amperes). Input voltages must not exceed the limits shown, even for tran- PROCEDURE ; - qh o _10 8-BK DA i
sient peaks of short duration. § ' {23 |K ;
SYNTHESIZER TRANSMIT DEVIATION i P -*\g SF22-BK 5
| ) a i
Many commonly used bench power supplies cannot meet these requirements for ) ‘\‘ , ! ! ! AoN/ &6 DSAL R-BK (24 i
load regulation and transient voltage suppression. Bench supplies which The transmit deviation has been properl}y set by the factory =and should_‘require MON/CG DSBL| 2&€ | O1 ! '
employ “brute force" regulation and filtering (such as Lapp Model 73) may no readjustment. Deviation is set at thf‘ high' end of each split and will drop BT R-8L | A< 25 }
be usable when operated in parallel with & 12 Volt sutomative storage sligmi’ly across the band. (Eefez:’ to the lda."ntenance Manual LBI:513"67 and'the sections 06 | d<2e :
battery. from '"Prequency Segment Control to the Ifrequency Synthesizer" section for more SPKR 1[ 7 ~ !
information.) 8Should alignment be necessary; program a PROM to the highest frequency Lé 27 :
of the split (153 MHz for G2 board or 174 MHz for Gl board) or use the recommended 28 b
Test PROM given earlier in the Test Procedure. spka 2| ¢ 0-8L 20 i
TEST PROGRAMMING 1. Select the highest frequency transmit channel for the split, (174 MHz for MIC HI (SYS)| 5¢—CENTER 30
G1, 153 MHz for G2). Disable Channel Guard, if present. FH DET| & YrBL <3
In DELTA-S8X radios, in which the EE PROM is not custom programmed, the EE PROM ’ ov 3\ Y-BK 32
is programmed with the personality shown in Table 1 below. 2. Preset R366 fully counterclockwise and R22 on Channel Guard board (if . + < - S
present) to the center of its range. a+| 2 Y-R
- ! Y-6
136-153 MHz 3. Apply a 1 kFz tome 2t 1.0 VEMS to mic input jack J603-17. Comnect deviation U9
monitor to RF output jack J2 through a 30 dB decoupler. 8Set VCO DEVIATICN SYSTEM \{ —_—— -_——
CHANREL GUARD j ADJUST R323 for rated deviation (+3.75 kHz with Tone or Digital Channel . 19D900050R1
Guard or +4.56 kHz without Channel Guard)
CHANNEL TRANSMIT RECEIVE ENC DEC CCT OTHERWISE SPECIFIED.
4. Apply a 400 Hz tone through a 100 uF capacitor to J603-15. 8et output level S'g'g,’;‘}:g,{slgﬁﬁggﬂ‘}:,"A"Uﬁﬁéls”?'ﬁfﬁg,m 8Y MULTIPLIER k OR M.
to obtain a deviation of +2.0 kHz. Note and maintain this voltage level CAPACITOR VALUES IN F UNLESS FOLLOWED BY MULTIPLIER p,n OR m.
1A 136.125 136.075 71.9 71.9 - while switching the generator frequency to 10 Hz. Adjust Audio MOD ADJ UST INDUCTANCE VALUES IN H UNLESS FOLLOVED BY HULTIPLIER ®w OR p.
2A 140.200 140.175 023 023 —— Control R366 starting from the fully clockwise position for +2.0 kHz
3A 148.500 148.475 - — 30 SEC deviation. Remove modulation. i
4A 152.925 152.950 71.9 - ——— i
54 136.025 136.050 —— —— —— 5. Tone or Digital Channel Guard :
6A 138.925 138.950 - - ——— ' b
7A 139.025 139.050 - ——— —-— Select a channel with Channel Guard and set R22 on the Channel Guard board i
84 141.925 141.950 - —_— —_— to +0.65 kHz. ) i
94 142.025 142.050 -— -—= - AUD ‘ v
104  146.925 146.950 — - -~ 10, CHECKS (190850503, Rev. 4
| |11A ©147.025 147.050 -—- -— -—- ; ‘ ) ‘ ‘ ) o ‘ N ‘
\ 124 152.925 152.950 — —_ — TEST EQUIPMENT REQUIRED . ' i L . . . Do ‘ ‘ }
® Audio Oscillator . Oscilloscope ]
150-174 MHz ®  AC Voltmeter o Deviation Monitor
CHANNEL GUARD
| AUDIO AC VOLTAGES
CHANNEL TRANSMIT RECEIVE EKRC " DEC ccT : K X ! i | [ I o . | o ‘
1. Connect audio oscillator output acrossy J603-10 (MIC HI) and J603-16 (MIC LO). ' ]
1A 150,020 150.040 71.9 71.9 - !
2A 156.075 156.025 023 023 —— ‘ ;
3A 162.125 162.175 ——— — 30 SEC » _ :
24 173.850 173.950 71.9 -— - U301-7 c301-1 ‘ ,
54 150.040 150.075 —— ——— —— |
6A 154.940 154.975 - o - SCOPE HORIZONTAL 200 U SEC/DIV 200 U SEC/DIV ;
TA 155.0256 155.050 —-—— —— — SETTING !
8A 158.940 158.975 —_— , — — ' ' ’ i
9A 158.025 159.050 ——- b e - , i . b
104 165.940 165.975 —— —— —_— ‘ VERTICAL 2 VOLTS/DIV 2 VOLTS/DIV ‘ ) E
11A 166.025 166.050 - - -—= ! ‘ i .
124 178.940 178.975 - - - SET AUDIO OSCILLATOR TR

AT 1000 Hz WITH OUTPUT
TABLE 1 - PROGRAM TEST FREQUENCIES OF 1.0 VRMS. MODULATION
ADJUSTED FOR 4.5 kHz
DEVIATION. NOTE: AN RMS
OR PEAK READING VOLTMETER
¥ILL READ 1/2 TO 1/3 OF
PEAK-TO-PEAK READINGS.

TRANSMITTER ALIGNMENT | - - | ?

1. Connect audio oscillator output across J60G3-10 (MIC HI) and J603-16 (MIC LO)
12 Adjust output for 1000 Hz at 1.0 VRMS.

2. Reduce generator output until deviation falls to 3 0 kHz for radios without.
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i A ?
d ek = i ‘ ' 7 ANTENNA
1 .
! <.L ' ’ ENNA CONN
! ¥ LW 1| K | ? | ¢ &2’ «
‘ s |
g ] I soah | b | 30e] >, ©——RELAY RF TX POWER AMPLIFIER ,
" 54  sa i 533%1 T ”-;F Saad I P— {ALL BANDS,POWERS) - _“1
i ‘ 16 U | Tf S X A2
: ! L1 ’ ——<3
9 T 1
! ir
i Lo ORIVER CURRENT (1){%5
JEHICLE SYSTEM PLUG T < PA CURRENT (E)—<é
QELTA J1-A| P3 x X 7
CONTROL UNIT N N I : T TX A+ METER (C)—<8 .
(§600) ... AT { 7 < ‘ J) ¢ ‘ | CONTROL VOLT (B)4<X9
SPKR 1 (EXT)+4>2 | 2 TS : } HL11 HL12 ‘ RF DRIVE (A)<X10
¢ MODE A/B/FBS—>3 | 3 ; glgl:;lp’l
¢ SPKR 1 (INT)I4 | & i [ 2N )
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i A+ (BATTERY) 1> 11[11 PQWER CONTROL IR 37[37¢ TX A+ " &34 <&
SPARE 1> 1212 CABLE h_¥-8R_ — i T, a AL TS
SPARET>13{13 > 190900434 \ W-R s g & 1<
FB4 4> 14]14 XY TPy 212 FB2 i
83 > 15[15 - H=BL> A \ e 3 | 3¢—F8B3 Te
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o “VOL ARM 24| § OL o ] e m— 15]15¢—- 50 DSBL/SQ ARM SPKR 117
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Fa14>27| 6 > X8 ‘ e 1818 SPKR 1 IF ANPL (D)< 10
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cAs 1>29|10 ) /1 \ TeoEK 20}20 SPKR 2 ‘
a+ +4>30[11 >{Le=¥ N 21421 A- ‘ J2o2
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MIC HI (CU)-4>35 16)—@———/ h 16-Y 27
16-6 A 27 SPARE ‘
SPKR 1-+>36|17 ‘ \ Y-GAs , 28 ‘ i |
SPKR 2 4537|180 )>j16=BR | ¥ 26| C£1> | SPARE ; ‘ |
‘ ‘ 3 I ie-BK " | «%2> | sToRE RX PRE-AMPLIFIER  J401
i a- 1>38|19 \ y-BL* 30 | FBS/MODE A/B CONNECTOR
e Y-Re 30 /SER DATA - 1
J1-B| P! P2 A 31 31 SPARE -~ 452
=y 6 vove &251 "y CHB/SER CLK 3% -~ +>3
MIC Lo 39| 1S 1648 33| Y cHes ~ ST Gaew ]
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MIC HI<X 40| 2 &t 2 & 34 BT WTE s EO ) W= 0 A 455
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SPKR 1 4] 64 64T . CHANNEL GUARD + & a GE M IO IO Hdd—~aA
L OPTION T+ 0 o ZE>L>0EEFTET A0
‘ i CONNECTOR T O T T T T T O O Y B BT
| | ! A\ J603 RN PN N 2N AU PN NP AN PNV AN AN PN PN A SN U
l‘ mNMINON®OO-—NMNTNONDOO -
o | v |
' | | o of @ «] m| l
3 JxT, [ NQTES i
et ST A\ SEE SHEET 2z FOR OPTION INTERCONNECT
3 = AND FUNCTICNS THAT ARE BAND SENSITIVE.
“ENoE } Z\ e ITEMS PRESENT IN HANOSET HOOKSWITCH ONLY.
crrax ! 3 + PRESENT IN OPTION CABLE ONLY.
caaao A\ WILD CARG CPTIONS INCLUDE
BHG®T ! ADAPTER INTERFACE BOARD FOR
| soce MII TYPE .CCNTROL UNITS. (SEE SHEET 2) ‘
| 2 A\ FOR CHANNEL GUARD GNLY, CHANNEL GUARD MOOULE
| CONNECTS 'DIRECTLY TO EXTENDER BOARD INSTEAD
:?ggggéggg OF ONE OF THE WILD CARD OPTIONS.{SEE SHEET 2)
‘ /6\ FOR POSITIVE GND APPLICATIONS, REFER TO RADIO
HANDSET OR INTERNAL EXTERNAL '
(MIT) MICROPHONE HANDSET SPEAKER SPEAKER INSTALLATION  MANUAL .

RADIO INTERCONNECTION DIAGRAM ;
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