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DESCRIPTION ® Alignment procedures for the transmitter and re-

ceiver.

The service section of this manual contains the diagnostic ®  Troubleshooting flow charts and waveforms.
routines, and other maintenance information to service this
radio. The service section includes:

INITIAL ADJUSTMENT

® System interconnections.

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

® Replacement of IC’s chip capacitors and resistors.
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TRANSMITTER ADJUSTMENT MAINTENANCE

The adjustment for the transmitter includes measuring tl
forward and reflected power and adjusting the antenna Iength%REVENTIVE MAINTENANCE

optimum ratio, then setting the transmitter to rated power output.

Next, measure the frequency and modulation and record these To ensure high operating efficiency and to prevent mechani-
measurements for future reference. For the complete transmittgq] and electrical failures from interrupting system operations,
adjustment, refer to the Alignment Procedure (see Table @butine checks should be made of all mechanical and electrical
Contents). parts at regular intervals. This preventive maintenance should
include the checks as listed in the table of Maintenance Checks.

INTERVAL
MAINTENANCE CHECKS As
6 Months Required

CONNECTIONS - Grand connections and connections to the voltage setotdd be periodically X
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
connection from the battery to vehicle chassis must be checked for low impedance. A high impedance
may cause excessive voltage drips and alternator noise problems.

ELECTRICAL SYSTEM - Check the voltage regulator and alternator or generator periodically to

keep the electrical system within safe and economical operating limits. Overvoltage is indicated when
the battery loses water rapidly. Usage of 1 or 2 ounces of water per cell per week is acceptable for
batteries in continuous operation. A weak battery will often cause excessive noise or faulty operation.

MECHANICAL INSPECTION - Since mobile units are subject to constant shock and vibration,|checK
for loose plugs, nuts, screws and parts to make sure that nothing is working loose. Be surge that all
screws are properly torqued.

ANTENNA - The antenna, antenna base and all contacts should be kept clean and free from dirXor
corrosion. If the antennas or its base should become coated or poorly grtnsglefiradiation and
a weak signal will result.

ALIGNMENT - The transmitter and receiver meter readings should be checked periodically, and the
alignment "touched up" when necessary. Refer to applicable Alignment Procedure and troubjleshoot-
ing sheet for typical voltage readings.

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

Copyright© September 1985, Genet#ctric Company

DISASSEMBLY

® To gain access to the unit for servicing:
1.

2.

Unlock the radio.
Pull down the handle.

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

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

To gain access to the bottom side, pull the radio g

the way out of the mounting frame and remove the

four mushroom shaped feet using a #8Q&I screw-
driver.

NOTE

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

® Toremove the TRS board:
1.

2.

Remove the bottom cover.

Remove the eleven retaining screws at (A) (Figure 1
securing the circuit board to the main frame.

Remove two retaining screws (B) securing system
connector J601 to front casting.

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

Turn over the radio and remove the three retainin
screws (D) (Figure 2) securing the audio bridge am)
plifier, U601 and U602, and the 5 and 9 volt regula
tors U702 and Q705 to the side of chassis.

To remove the front end shield, remove the 20 retairn
ing screws securing the shield to the front end castin
and remove.

To remove the synthesizer shield, remove the sevep-
teen retaining screws securing the shield to the syn-

thesizer top casting.

Figure 2 - Disassembly - Top View
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® Toreplace TRS board:

1.

Perform above procedures in reverse order.

® To remove the PA board:

1.

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

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

Remove the two retaining screws (H) securing the
antenna connector 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.

NOTE

ing.

Torque #8 nut on Q1 to 6 inch pounds when replac-

Unsolder the two power feed through capacitors at

(L).

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

NOTE

repl

Note the position of the copper washer spacer under
transistor Q1. Be sure that this spacer is in place when

acing the board.

® To replace the PA board:

1.

PA TRANSISTOR REPLACEMENT

| WARNING I

The RF Power Transistors used in the transmifter
contain Beryllium Oxide, a TOXIC substance. If tHe
ceramic or other encapsulation is opened, crushed,
broken or abraded, the dust may be hazardouf if
inhaled. Useare in replacing transistors bfg 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
with a vacuum desoldering tool. Special care should
be taken to prevent damage to the printed circuit
board runs because part of the matching network is
included in the base and collector runs.

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.

Apply a coat of silicon grease to the transistor mount-
ing surface. Place the transistor in the mounting hole.
Align the leads as shown on the Outline Diagram.

Then replace the transistor 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 re-
maining length of transistor lead to the board. Use

care not to use excessive heat that causes the printed

wire board runs to lift up from the board. Check for
shorts and solder bridges before applying power.

CAUTION

careful to realign all interconnecting pins and
sleeves. Be sure the antenna gasket between th
antenna jack and front casting is positioned properly.

L the transistor r may cause low power output.

result in the generation of RF loops that could damdge

REMOVING IC’s 3. Remove excess solder with a vacuum solder extractor.

4. Carefully remove the epoxy adhesive and excess flux
Removing IC's (and most other soldered-in components) to prevent damage to the printed board.
can be easily accomplished by using a vacuum desoldering tool.
To remove an IC, heat each lead separately on the solder side and
remove the old solder with the desoldering tool. To Replace Chip Components

1. Using as little solder as possible, "tin" one end of the

component and one of the pads on the printed wiring
' board.
The CMOS Integrated Circuit de 2. Place the "tinned" end of the component on the "tinned"
T vices used in this equipment can e pad on the board and simultaneously touch the compo-
S destroyed by static dikarges. Be- nent and the pad with a well "tinned" soldering iron
fore handling one of these deviceg, while pressing the component down on the board.
the serviceman should discharde
himself by touching the case of a bench test insffu- 3. Place the "tinned" soldering iron on the other end of the
ment that has a 3-prong power cord connected tq an component and the pad simultaneously. Apply solder
outlet with a known good earth ground. When soldgr- to the top of the end of the component until the solder
ing or desoldering a CMOS device, the soldering irpn starts to flow. Use as little solder as possible while
should also have a 3-prong power cord connectegl to getting a good joint.
an outlet with a known good earth ground. A battefy-
operated solderg iron may be used in place of the 4. After the component has cooled, remove all flux from
regular soldering iron. the component and printed wiring board area with
alcohol.

PROGRAMMING AND ALIGNMENT
REPLACING CHIP COMPONENTS

The following procedure describes how to change the fre-
_Replacement of chip components should always be dOIEJencies in the radio EEPROM(S) for new user frequencies.
with a temperature-controlled soldering iron, using a controlleg\|so included is an alignment procedure guide to assist you in
temperature of 708 (371C). However, do NOT touch black aligning the radio after the frequencies have been changed. The
metal film of the resistors or tleeramic lody of capacibrs with  alignment procedure should be performed in the order given and
the soldering iron. it must be performed prior to putting the radio back in service.

PROGRAMMING

NOTE

The metallized end terminations of the parts may be ~ The DELTA-S UHF Narrowband radio may be programmed
touched with the soldering iron without causing dgm-  Using the TQ-2310 Suitcase Programmer, the 4EX22A10 Hand
Programmer or by a Personal Computer. The procedures for

age.

g using the programmers are covered in detail in LBI-31263 (TQ-
2310) and LBI-31275 (4EX22A10)Q-3334 provides the soft-

ware and programming instructions for programming with a PC.

To Remove Chip Components When programming the radio, consideration must be given

to the individual band split for the T/R/S board. See the Program-
ming tips on the following page and the individual band splits

1. Grip the component with tweezers or needkempliers. listed below.

2. Alternately heat each end of the chip in rapid succession
until solder flows, and then remove and discard the
chip.
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MICROCOMPUTER When servicing the radio be sure that no solder buildup
zéll\_lll?r (Nggu 258 A(I;\IIDLY) (Flir(l)i{'?lﬁgéRRDD ) has occurred on the chassis or shield.
450-470 MHz 19D901620G1 (Tin Cont.) 19D900920G1 When servicing the microcomputer/synthesizer circuitry ~ To assure a high degree of resistance to microphonics be
470-494 MHz 19D901620G2 (Tin Cont.) 19D900920G2 it is sometimes desirable to force the microcomputer intgure to replace exactly, all hardware removed. Be sure that all
494-512 MHz 19D901620G3 (Tin Cont.) 19D900920G3 specific operating modes. Following are some tips that allownounting screws are properly torqued and shields in place.
403-430 MHz 19D901620G4 (Tin Cont:) 19D900920G4 you to initiate these modes. Refer to Mechanical Layout Diagram.
450-470 MHz 19D901620G5 (Gold Cont.) ] )
470-494 MHz 19D901620G6 (Gold Cont.) ® To force the microcomputer to contmually try to
494-512 MHz 19D901620G7 (Gold Cont.) reload the synthesizer. This mode will enable you to NOTE
403-430 MHz 19D901620G8 (Gold Cont.) check the serial data, clock, channel change pulse andl
enable signals to the synthesizer. Grounding the lock

MICROCOMPUTER S OFTWARE (U705) 4. Tune the exciter.
5. Adjust transmitter power amplifier.
The latest software package is a 19A703244P23 or a
19A703868G5; replacing the following packages: 6. Set the reference oscillator frequency (one setting for

both transmit and receive).

Narrowband Wideband
UNDER RECEIVE ALIGNMENT SECTION
19A703244P10

19A703241G3-8

19A703244P21,22
19A703868G2-4 1. Adjust local oscillator-buffer injection.

2. Adjust front end.
PROGRAMMING TIPS

Adjust IF selectivity.

When programming with the Suitcase Programmer or a
Personal ComputerJumper P707 (if present on Negative
Ground System Boards only) must be removed. If programming
the S950/S990 Control Unit for download to the radio, P703 on
the rear of Control Unit must be disconnected to isolate Advance
Change Pulse Line.

Adjust FM detector/audio pre-amp.

SERVICE TIPS

When the 4EX22A10 Hand Programmer, Jumper P7OgHANNEL GUARD BOARD
(Negative Ground T/R/S Boards) must be removed (to discon-

nect D720), or lift one end of D720 on Floating Grd T/R/S  When servicing the transmit/receive/synthesizer board it

Boards. may be helpful to remove and relocate the Channel Guard board.
Both the Channel Guard board and Channel Guard extender may
be removed and set aside during servicing. While servicing the

ALIGNMENT radio install P608 to connect VOL/SQ/HI.

After the radio has been programmed with new user fre-

quencies, the radio re-alignment procedure is as follows: NOTE

UNDER SYNTHESIZER AND TRANSMITTER

ALIGNMENT PROCEDURE htic

Typical voltage readings are provided on the Schem
Diagram for reference when troubleshooting.

1. Check 9 volt regulator.

2. Adjust the synthesizer transmittéC O.

3. Adjust the synthesizer receinCO.

Loose or rubbing parts, especially in the VCO atea
are particularly sensitive and can cause microphpn
ics. Again be certain all hardware is properly installed
and torqued.

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 lin&)a@05-5.

MICROPHONICS
TEST FREQUENCIES

Synthesized radios tend to be sensitive to shock and
vibration, creating miophonics. The construction of the If the EEPROM is not custom programmed to the custom-
DELTA-S, radio with its die cast aluminum frame, cast shieldsers specified personality, then a standard test program is pro-
and multiple board mounting screws, provides a high degragded. The EEPROM is programmed on channels 1 through
of immunity. When removing either printed circuit board or16 including tone and digital Channel Guard and carrier con-
the shields, note the exact location and position of all mountingol timer. Table 1 identifies the programmed test frequencies.
hardware including rubber padding and bracket (if included).




LBI-31511 TROUBLESHOOTING PROCEDURE LBI-31511

TYPICAL PERFORMANCE INFORMATION (Cont.)
SIGNAL LEVELS TYPICAL PERFORMANCE INFORMATION
RADIO CONNECTOR IDENTFICATION RECEIVER READINGS SYSTEM JACK, J602
SIGNAL INDICATION VOLTAGE LEVEL
CAS High Level 9.0 Vdc Front Connector J601 TYPICAL
Low Level 0.15 Vdc Systems Metering 3602 TESTPOS | FUNCTION|  SCALE | peADING
RUS High Level (RX Un-sq) 9.0 Vdc Option Connector J603
Low Level (RX Squelched) 0.15 Vdc PROM Pr_ogram Plug J711 D IF AMP 1v 0.75
Low Level (RX Mute/PTT) RF Metering J101
Pulled low (RX unsquelched) 0.6 Vdc RX Input P401 H RXINJ v 0.55
Sq Dis, Input Logic Low (Sq. Dis) 0 Vdc IF Input P404
Logic High (Sq) 2.4 Vdc RXInj. P451
RX Un-Sq 0.14 Vdc Exciter Input P102
CCT Sq Dis, Input Logic Low 0.35 Vdc Exciter Output P101, P103
Logic High 55 Vdc Hand Programmer Enable P706
TX Enable Logic Low 2.0 Vdc Program Disable P707
Logic High 9.0 Vdc TX PA Metering J1
PTT, Input Logic Low 1.0 Vdc VG Interface P612
Logic High 13 Vdc Fixed Squelch P605
Channel Guard P608
Aux Audio P610
CURRENT REFERENCEHART DPTT P402
IGN A+ P403
ST FUNCTION TYPICAL CURRENT/MA
TRANSMITTER QUICK CHECKS
E;g% g’x ;g — Connect red system metering plug to J602, system metering.
— Connect black plug of GE Test Set to RF Metering jack J101. Set polarity to "+" and voltage range to the 1 volt
P703 Vv TX 90, RX 80 it t1
P704 oV TX 45, RX 75 position (Test 1).
P705 Vv TX 40, RX 55 EXCITER
TEST POINT DATA (Typical) RF METERING J101 PROBABLE CAUSE
RANGE EXCITER READINGS METERING READINGS
TEST POINT VOLTAGE CONTROL DESCRIPTION POSITION o | VETERING gy
602-3 9.0+0.05 Vdc R703 9 Volt Regulator Pos.| JackJior | TUNCTION 'seniE |REaDING | HIGH LowW
- TEST 1 A J101-10 AMPL-1 0-1 0.2v | Q101 Q101 Open; R103, R105,
J602-2 13.2 vdc (A+) Shorted Open; L103 Open;
R101, R103| Oscillator/ Buffer
J202 3.0-7.5Vdc 220 (RX) VCO Control Voltage Open Defective
L209 (TX) (See Synth Align)
TEST 1 B J101-9 TRIPLER 0-3 0.2v | Q102 Q102 Shorted; R110 Oper
J353 0.7 VPP Reference Osc. Output (high Defective; R107) L104, L105, and associateq
. Open circuits, defective or
impedance) improperly tuned.
J352 5.5 Vdc (Nominal) Reference Oscillator TEST 1 C J101-8 AMPL-3 0-1 0.5V Helical Coil | Q103 OR Q104 defective.
compensation line voltage REL PWR L114 Check resistors, capacitors
ouT Mistwned | Helical cails L107, 108
J712 5.0 vdc VCC to Microcomputer mis-tuned or defective
D101 and associated
metering circuits defective
(Cont.)
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PA QUICK CHECKS (Cont.)
— Connect red system metering plug to J602, system metering. PA TROUBLESHOOTING PROCEDURE
— Connect black plug of GE Test Set of RF Metering jack J1 of PA. Set polarity to "+" and voltage range to the 1 volt
position (Test 1). When troubleshooting the transmitter check for typical meter readings for the dt€iferand the power amplifier JACK,
J1. Typical readings for the various test positions and test points are given in the charts below.
NOTE
Regulated +5 Vdc and +9 Vdc can be opened by P701 thru P705 to facilitate troubleshooting. SYMPTOM PROCEDURE ANALYSIS
Little or No | Key transmitter and check J1-10 (Pos A) for +DRBefer to Schematic Diagram and verify voltage
RF Output V (exciter output). readings.
POWER AMPL METERING J1 Unkey transmitter and check Q105-C for +9.0erify +9.0 volt supply. Check R124 and L117.
PA JACK READINGS METER vdoe.
READING | PROBABLE CAUSE
80, 90 35, 40 65, Check DC voltages on Q101-Q105. If voltages are incorrect, check L103, L1086, |L110,
100w S0wW 75W L112, L117 and all resistors for each stage. Check
R106, R110, R114, R118, R119 and R124. Check
TEST | METERING | FUNCTION SCALE TYPICAL |TYPICAL | TYPICAL HIGH LOW Q101-Q105. Replace components if defective. f
POS. POINT MEASURED READING |READING | READING
; Disconnect P102 on Exciter and measure |R¥0 RF present: see Synthesizer Troubleshooting
A J1-10 RFEDRIVE | 0-1 V 0.5V 0.5V 0.5V I@ggigixcfr':ggaﬁg;%ﬁé} output of synthesizer. Procedure.
B J1-9 CONTROL| 0-15v| 4 Vv 45 V 7.5V | Low exciter | High exciter output. Key transmitter and monitor voltage at J101-BF present: reconnect P102 and proceed to next step.
VOLTAGE output (Pos B Tripler). Voltage should increase.

C J1-8 TX A+ 0-15V 12.5V 12.5V 12.5V Excessive voltage drop Monitor J101-8 (Pos C) and key transmitteif voltage does not increase check Q116-Q118, L106

in power cable. Voltage should increase. and associated components.

E J1-6 CURPRAENT 0-30A1 15 A 11A Efcesoslff,%tf; RF output low. Disconnect P103 on exciter and measure | RFvoltage does not increase, check Q103, Q104 |and
high. Be sure output power from exciter. Should be 0.5 watts associated components. Check D101 and associated
antenna | is more. metering circuitry. Finally, check both helical filters
properly
gnharﬁ]cshed to 50 If exciter output is low, check Q105 and associated

' circuitry. Also check 2nd helical filter including L114
F J1-5 DRIVER | 0-15A| 5 A 8 A 4A 100 WATT | 100 WATT PA A1Q5 and L115. Retune exciter if needed.

CURRENT PA  Check| and A1Q6 have
A1Q5 and| excessive gain. RF gain, If output power is correct be sure P101 is soldered
A1Q6. Be| RF output set too low. | d that i | ith th
sure antenna securely and that it mates properly with the contact on
is properly the power ampilifier.
matched to 50
ohms.
40 WATT PA | 40 WATT PA Low RF
RF output| output.
power is
excessive. Be
sure antenng
is properly
matched to 50
ohms.

(Cont.)
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TEST PROCEDURE

These Test Procedures are designed to help you to service
a receiver that is operating -- but not properly. The problems
encountered could be low power, poor sensitivity, distortion,
limiter not operating properly and low gain. By following the
sequence of test steps starting with Step 1, the defect can be
quickly localized. Once the defective stage is pin-pointed,
refer to the "Service Check" listed to correct the problem.
Additional corrective measures are included in the Trou-
bleshooting 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 Heatlkit
Distortion Analyzer. If a Distortion Analyzer othef
than the Heath IM-12 is used, measure the sensitiyity
and modulation acceptance bandwidth in accordapce
with manufacturer’s instructions.

1. Unsquelch the receiver.

STEP 1
AUDIO POWER OUTPUT
AND DISTORTION

TEST PROCEDURE
Measure Audio Power Output as follows:

A. Apply a 1000 microvolt, on-frequency test signal
modulated by 1,000 Hz with3.0 kHz deviation to
antenna jack J2.

B. 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).

C. Adjust the VOLUME control for 12 watts output
6.93 VRMS using the Distortion Analyzer as a volt-
meter.

D. Make distortion measurements according to manu-
facturer’s instructions. Reading should be less than
3%. If 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 less than 12 watts, make the follow-
ing checks:

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

F. Audio Gain (Refer to Receiver Troubleshooting Pro-
cedure.)

G. FM Detector Alignment (Refer to Receiver Align-
ment.)

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 modu-
lated 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 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 QU¥. 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 4.0 ohm receiver load
using the Distortion Analyzer as a Voltmeter).

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

SERVICE CHECK
If the sensitivity level is more than the rated 12 dB

SINAD, check the alignment of the RF stages as
directed in the Alignment Procedure.

STEP 3

MODULAT ION ACCEPTANCE BAND-

WIDTH (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 dis-
tortion range until a 12 dB difference is obtained be-
tween 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 re-
ceiver. It should be more thai7.0 kHz.

SERVICE CHECK

If the Modulation Acceptance Bandwidth test does not
indicate the proper width, check the synthesizer fre-
quency and then refer to the Alternate IF Alignment
Procedure.
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TEST PROCEDURES

(Cont.)

These Test Procedures are designed to assist you in servicing a transmitter that is operating -- but not properly. Once a defect is

CAUTION

Before bench testing the radio, be sure or the output voltage characteristics of your bench power supply.

To protect the transmitter power output transistors from possible instant destruction, the following input voltages
be exceeded:

Transmitter unkeyed: 20 Volts
Transmitter keyed (50 ohms resistive load): 18 \Volts
Transmitter Keyed (no load or non-resistive load): 14 \Volts

These voltages are specified at the normal vehicle battery terminals of the radio and take the voltage drop of stand
into account. The voltage limits shown for a non-optimum load is for "worst case" conditions. For antenna mismatc
to be encountered in practice, the actual limit will approach the 18 \olt figure.

Routine transmitter tests should be performed at EIA Standard Test Voltages of (13.6 Vdc for loads of 6 to 16 amp
Vdc for loads of 16 to 36 amperes). Input voltages must not exceed the limits shown, even for transient peak
duration.

Many commonly used bench power supplies cannot meet these requirements for load regulation and transie
suppression. Bench supplies which employ "brute force" regulation and filtering (such as Lapp Model 73) may H
when operated in parallel with a 12 volt automotive storage battery.

Mmust not

ard cable
es likely

bres; 13.4
of short

It voltage
e usable

(Cont.)

pin-pointed, refer to the Transmitter Troubleshooting Procedure. Before starting, be sure that the transmitter is tuned and aligned to

the proper operating frequency. In DELTA-S radios, in which the EEPROM is not custom programmed, the EEPROM may be programmed with the

TEST PROGRAMMING

personality similar to the ones shown in Table 1 below. See data on production tag with radio for exact data.

Table 1 - Programmed Test Frequencies

FREQUENCY | CHANNEL TRANSMIT RECEIVE CHANNEL GUARD cot
SPLIT NO. FREQUENCY | FREQUENCY ENC/DEC
450-470 MHz 1 461.025 461.050 71.9
2 467.025 462.050 023
3 461.025 461.050 30 SEC
4 455.025 460.050
5 450.000 460.025
6 470.000 469.750 71.9
7 461.000 460.750
5| 470-494 MHz 1 483.8875 483.050 71.9
2 489.8875 484.050 023
3 483.8875 483.050 30 SEC
4 477.8875 482.050
5 470.000 470.050
6 494.000 493.750 71.9
7 485.000 484.750
494-512 MHz 1 503.000 502.975 71.9
2 509.000 503.975 023
3 503.000 502.975 30 SEC
4 497.000 501.975
5 494.000 501.975
6 512.000 511.750 71.9
7 503.000 502.750
403-430 MHz 1 413.025 413.050 71.9
2 419.025 414.050 023
3 413.025 413.050 30 SEC
4 407.025 412.050
5 403.000 403.050
6 430.000 429.750 71.0
7 414.000 413.750




LBI-31511 TRANSMITTER ALIGNMENT LBI-31511

TRANSMITTER FREQUENCY PROCEDURE AUDIO CHECK
ADJUSTMENT 1. Select a center frequency channel. Disable Channel ST EQUIPMENT REQUIRED
Guard if present.
First check the frequency to determine if any adjustment > preset R366 fully counterclockwise and R22 on * Audio Oscillator * AC\oltmeter
is required. The frequency should be set with a frequency Channel Guard board (if present) to the center of its
meter or counter with an absolute accuracy that is 5 to 10 times range. ® Oscilloscope ¢ Deviation Monitor

better than the tolerance to be maintained, and with the entire
radio as near as possible to an ambient temperaturé©f 25 3. Apply a 1 kHz tone at 1.0 VRMS to mic input jack AUDIO AC VOLTAGES

(77°F). J603-17. Connect deviation monitor to RF output ) )
jack J2 through a 30 dB decoupler. Set DEVIATION 1. Connect audio oscillator output across J603-10 (MIC HI) and J603-16 (MIC LO).
The oscillator frequency should be set at@ambient ADJUST R237 for rated deviatiott3.75 kHz with
temperature. In the range of°Gsto 40C, if the frequency Channel Guard a4.5 kHz without Channel Guard. U301-7 C301-1
deviates more thasl PPM, it may be reset tbl PPM,
respectively. 4. Apply a 400 Hz tone thrayh a 10QuF capacitor to SCOPE HORIZONTAL 200p SEC/DIV 200 SEC/DIV
J603-15. Set output!evgl to o.btain a deviatiot200 . SETTING VERTICAL 2 VOLTS/DIV 2 VOLTS/DIV
kHz. Note and maintain this voltage level while
NOTE switching the output frequency to 10 Hz. Adjust REF SET AUDIO OSCILLATOR AT 1000 Hz WITH OUTPUT OF
OSC Deviation Control R366 starting from the fully 1.0 VRMS. MODULATION ADJUSTED FOR 4.5 kHr
Refer to Figures 3 and 4 Frequency Correction Fhc- clockwise position fot2.0 kHz deviation. Remove DEVIATION. NOTE: AN RMS OR PEAK READING
tor. the modulation. VOLTMETER WILL READ 1/2 TO 1/3 OF PEAK-TO-PEAK
READINGS.
5. Select a channel with Channel Guard nearest the
Adjust L352 to set the transmit frequency while monitor- center frequency and adjust R22 on the Channel
ing RF output jack J2 through a 30 dB decoupler. If adjusting Guard option board t@0.65 kHz (tone or digital AUDIO SENSITIVITY
L352 does not result in setting transmitter on frequency, re- Channel Guard).
move synthesizer top cover, set L352 two turns from top of 1. Connect audio oscillator output across J603-10 (MIC HI) and J603-16 (MIC LO). Adjust output for 1000 Hz at 1.0 VRMS.
coil form, then adjust course frequency control L354 on freACCESSING CENTER TUNE FREQUENCY
quency. Replace cover. This procedure would be necessary if . 2. Reduce generator output until deviation falls to 3.0 kHz for radios without Channel Guard or to 2.25 kHz for radios with
repair/replacing parts in oscillator circuit. When a radio is factory programmed for less than 16 Channel Gard. \bltage should be less than 120 millivolts.
channels, channel 16 is programmed for transmit and receive
center tune frequency.
MODULATION LEVEL To access center tune frequency use available control unit
ADJUSTMENT and select channel 16.
The MOD ADJUST controls are adjusted to the proper . 5
setting before shipment and normally do not require readjust- NOTE D 4
ment. This setting permits approximately 75% modulation for - 3 \ z 3 UPPER LMIT
the average voice level. The audio peaks which would causq o ] o § o URPER LIIT s Z B \Z
overmodulation are clipped by the modulation limiter. The | Under normal operation, in radios built prior to Janu- = i X I AN
limiter, in conjunction with the de-emphasis network, instan- | ary 1989, the microcomputer will not access th)is g © 1] z T ———
taneously limits the slope of the audio wave to the modulator,| channel. The following tests accesses Channel 16 to s o0 / >\‘————- 3 \
thereby preventing overmodulation while preserving intelligi- | assure its availability for tuning purposes. 5 il LowER LiniT ~ | € 5l LowER LMIT
. -4 -4 —
bilit 1. Apply +12 Vdc through a 10K resistor to J604- -z o -5
TEST EQUIPMENT 3, then turn the radio on. This tells the micrg- 5 & H: 104 2205 o 2 4 A Bt
computer to always access Channel 16. AMBIENT TEMPERATURE AMBIENT TEMPERATURE
1. An audio oscillator (GE Model 4EX6A10) )
2. To select the transmit center tuinequency,
2. Deviation Monitor press the PTT switch (06-11). Réease the
PTT switch to select the receiver center frg-
3. An output meter or a VTVM quency.
4. GE Test Set Model 4EX3A11 Test Cable 3. To exit this mode remove power from J604{3
19C850590G1 and momentarily remove power from the radip. Figure 3 - Correction Factor in Freq. Setting Figure 4 - Correction Factor in Freq. Setting




LBI-31511 TEST CABLE TRANSMITTER ALIGNMENT LBI-31511
SYNTHESIZER AND TRANSMITTER ALIGNMENT
TEST EQUIPMENT REQUIRED
1. Watt meter, 50 ohnfcapable of measuring 150 watts & 1 watt)
P3
PRt | - - = 1., 2. Digital Voltmeter
£
. =L
'a . | 2 F 3. RF Frequency Counter
? & J 5]
B g : . e 4. RF Voltmeter
Y I
7 3 o]
sel ® | .l 5. Power Spply,13.8 Vdc regulated
AL I
3k . | <7 |[F 6. GE Test Set, 4EX3Aldith TestSet Adapter 19C850590G1
4 & ¢ s
3 =L | s 7. Tuning Tool 18800716P2
2« w | o] _sF22-v-BL |, |1
e Bk | L SF23-v-BX | PRELIMINARY CHECKS AND ADJUSTMENTS
€ Tota
AN ‘ZG sFzz-v-R 2 b
PA/TX/RX TEST I — NOTE
ail:I []33 ¥ pa[ <3 7]
H78k Tk pal <14 |8 Refer to Figure 5 for location of tuning adjustment controls.
R2 I:I oA 13 |t
W | 1Ak 16 |o
| bal <17 e L . .
e |f Connect black plug of GE Test Set to RF Metering jack J101. Connect red system metering plug to J602, system metering.
on: PEPRLS Set polarity to "+" and voltage range to the 1 volt position (Test 1).
ue ¢ 20 |w
{RED) o c21 1 NOTE
— G-BkK s sP DpE—-{ez I
IF are o 5 o2 23 |& Before aligning or making any adjustments to the transmitter, be sure that the output of the 9 volt regulator |s set for
O\% §F22-BK on| 9.0+0.05 Vdc. Monitor J602-3 with a digital voltmeter and adjust R703.
MON/CG DSBL | ¢ R-BR o1 51 (24
SPKR 1] 7 g-8 | ~ TC2e ALIGNMENT PROCEDURE
27
’ = 28 Synthesizer TX and RX Vco
SPRR 2| § ¢+—2-BL 29 : . . :
CENTER | The TX and TX VCO voltage adjustments are described by the following steps 1-5. After the lock detect light D713 goes
SR B B | 30 out (step 1 and 3) each VCO is adjusted after selecting the appropriate channel for the maximum reading indicated.
FM DET| % € 1< 3
s9v | 3 e—T8E : 32 If the light is not out, all readings are meaningless.
Y -R
=] 2 &
pt | Y- | As long as the highest operating frequency (VCO voltage) does not exceed the maximum meter reading and the lowest
" ¥< | operating frequency (VCO voltage) is not less than the minimum meter reading, the adjustment is proper.
SYSTEM - -
190900090P When the two frequency spread is minimal it is acceptable to center tune the VCO voltage between the maximum and
minimum meter readings.
ALL RESISTURS ARE 174 WATT UNLESS UTHERWISE SPECIFIED. g
Eggégﬁgnvs;lﬁ’iés I?anuﬁbﬁggsFEE]CESEEDBLH:EHTEEEEHkp?i Qg a. If the highest operating frequency is at the low end of the frequency split (example 451.025 MHz on the 450-470 MHz split),
[NDUCTANCE VALUES IN H UNLESS FOLLOYED BY MULTIFLIER m OR .. the VCO reading may never reach the maximum. Therefore adjlsivibe operating frequency to a VCO voltage above the
minimum reading.
19C850590G1

(19C850593, Rev. 4)




LBI-31511

TRANSMITTER ALIGNMENT

LBI-31511

SYNTHESIZER & TRANSMITTER ALIGNMENT

METERING POSITION TUNING METER
STEP! GE TEST [MULTIMETER | CONTROL | READING PROCEDURE
SET (-TOA)
1. LED D713 L209 Light out Select the highest frequency transmit channel. Key the transmittg
tune L209 so that the lock detect indicator D713 goes out.
2. J202 L209 Below 7.5 Monitor J202 with a digital voltmeter. Tune L209 for 7.5 Vdc max|
Vdc
3. LED D713 C220 Light out Unkey the transmitter. Select the highest frequency receive chann
tune C220 so that the lock detect indicator D713 goes out.
4. J202 C220 Below 7.5 Monitor J202 with a digital voltmeter. Tune C220 for 7.5 Vdc max
Vdc
5. J202 Above 3.0 Select the lowest freqney transmit andeceive channel. Key the
Vdc transmitter and check the TX VCO voltage. Unkey the transmitter
check the RX VCO voltage. Both readings should be above 3.0 V(g
Test aid for TX and RX Injection Monitor TX injection at J102 and RX injection at J451. (No
Terminate TX VCO output with 50 ohms to maintain lock with pld
removed).
TX injection +5 to +15 dBm
RX injection +5 to +15 dBm

Preset all four tuning screws in the exciter (C8-C11) so that the tops of the tuning screws are approximately 7 mm ab

the top of the casting.

EXCITER TRANSMITTER POWER AMPLIFIER

Preset L103 so that the core is flush with the top of the coil form.

NOTE

The exciter can be isolated from the rest of the radio for tuning purposes, if desired. To isolate and set up, rem
and P103. Connect @-( watt) wattmeter to J103-2, 4. Apply a +7 dBm at 1/3 carrier frequency signal to J102-

If less than 6.0 MHz (5.0 MHz on 403-430 MHz split) channel spacing is required, select the highest transmit RF frequen
If 6.0 to 12.0 MHz bandwidth (5.0 to 10.0 MHz on 403-430 MHz split) is required, select center frequency. (Refer to "Accessif

Center Tune Frequency" and complete steps.

METERING POSITION TUNING METER
STEPI GETEST [MULTIMETER | CONTROL | READING PROCEDURE
SET (-TOA)
6. A J101-10 0.25V Key the transmitter. No tuning required in this step.
(AMPL-1)
7. B J101-9 L103 -0.45V Tune L103 for maximum negative meter reading (switch voltmet
(TRIPLER) negative reading.)
8. B J101-9 C8 -05V Tune C8 for maximum meter reading.
(TRIPLER)
9. C J101-8 (01°] 20V Tune C9 for maximum meter reading. Stop when maximum isrea
(AMPL-3)

e

13

r and

el and

and

ove P102
P, 4.

r for

ched.

EXCITER/TRANSMITTER POWER AMPLIFIER (Cont.)

METERING POSITION TUNING METER
STEPI GETEST [MULTIMETER | CONTROL | READING PROCEDURE
SET (-TOA-)
10. C J101-8 C10 0.01 Tune C10 for a dip, 0.01 volts typical. Note, after C11 is tuned, this vpltage
(AMPL-3) typically will be 0.5 volts.
11. C11 500 mw Tune C11 for maximum exciter power output as indicated on the wattmeter,
connected to J103-2, 4. Exciter output is typically 600 mw.
12. A J1-10 C11 Rated Check exciter power output at both ends of the frequency spread. It should
(PA Output be equal to or greatelndan 500 mw. If wattmeter to measure exciter power
INPUT) Power is unavailable and the exciter is alreadyiected to the PA, connect the
meter to PA board J1. Connect a 150 watt wattmeter to antenna connector
J2. Set the RF Power Adjust control for maximum power (fully clockwise).
Tune C11 for maximum meter reading on J1, position A. Check the meter
reading at both ends of the frequency spread. They should be approximately
equal. If not adjust C11 accordingly. Set RF power Adjust for rated output
power.
NOTE
If more than 6.0 MHz (5.0 MHz on 403-430 MHz split) channel spacipg is
required. Perform steps 13 and 14.
13. A J1-10 C11 Selectthe highest frequency channel. Key transmitter and adjust C11|so that
(PA output power is slightly above rated power.
INPUT)
14. C10 Select lowest frequency channel. Key transmitter and adjust C10 s@ that
output power is slightly above rated power. Switch to highest frequency
ove channel and verify rated output power. If necessary repeat this step.
*  Fo s the transmit output frequency at the antenna. The injection frequency is Fo/3 at J102.
REFERENCE OSCILLATOR FREQUENCY
METERING POSITION TUNING METER
GRTEPT GE TEST [MULTIMETER | CONTROL | READING PROCEDURE
g SET (-TOA)
NOTE
This step assumes the frequency is measutrehwhe transmitter is firgt
keyed. If delayed the rapidly rising ambient temperature muskka tato
consideration. Figures 4 and 5 below show the temperature versus
frequency correction curve for the 5 PPM and optional 2 PPM refergnce
osc.
15. J2 L352 Channe| Key the transmitter while monitoring the frequency at the antenna
Operating| connector J2.
Frequency | Adjust L352 for the assigned channel freq.
+225 Hz for a 5 PPM radio (standard) or
+90 Hz for a 2 PPM radio (optional).
Note: The receiver injection frequency will automatically be correct.

10



LBI-31511 TRANSMITTER ALIGNMENT RECEIVER ALIGNMENT LBI-31511

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

(Refer to Transmit Frequency Adjustment, no adjustment of

'S) @ ! : 2 Pp',:l ' receive frequency is required.) 5. Adjust the AM output level to make sure the scope is
PO 4y - - 4381 RESISTERTY] triggering. Adjust the RF input signal level to keep the
EXCITER ous T N — ALTERNATE IF SWEEP ALIGNMENT IF passband sweep pattern just below saturation (typ. 9
@ vas1 —— aup1o _ KV). After using the vertical and horizontal pasning
E] HOD 1. Attach an oscnl_oscope probe to IF AMP. MTR. (J602- controls to center the waveform, check for a scope
B JEL %;_QWUST 10). (Refer to Figure 6). pattern similar to the ortgelow.
dl ADJUST
POmcR 2. Using an HP8640B signal generator, set with an oNSERVICE NOTE: L410, L411, L412, L507 and L508
METERING of @_ channelfrequency, feed a 20 Hz moaldting frequency should be tuned to peak the IF pass-
with 12 kHz of deviation into the radio at antenna jack band, and any ripple should be mini-
TX .:!gur'smun [ J2. mized in the passband.
POWER AMPL
CO, 3. Connect a coaxial cable between the AM output of the

HP8640B and the external 10 triggeignal on the
X 5 scope. Use NORMAL triggering.

@ W @
: MEASURE RX NOTE T Appendix & of
. Appendix A ol
FREQUENCY RZ3T DATAFILE Bulletin 1000-6
AT TPAGH

Famaeh ) el ; Fi
O ]DE WIATION r_/ Fcont‘:“awjﬁj_|r1struct|0r1s Sigral 35
— or Dulding a sweep
M ADIUET | I rrodul atar. 20 Hz Generator

[ % Sg::pt Receiver

Fiug= RX—10.7 iy

| A | L) T TORTREL “OLTAOE | o oEt %Ant F
/'/ - Lalz oni JZ2azZ Sweep
w,’ SYNTHESIZER audio 20 | fod JE0Z2-10 o uq_l
(S0 ) | UMLOCKED R7da Oseillator [} He (Mot o
l\\ |ND]C$\TOR o re o A

Oszcillozcope

C. L7 @ PY BOJUST

8 3 a roS- ek

_ B .
':@ (Z ot ( JTHTEE yros 020

. PROM H ¥

2 \ | pnoennu\m@‘i‘ an PPS = o

- ] COMNM ot §'i9 .
C ﬂ U T lON T_ C ':";0' 20 uros i| C ext;rr%arljogyzrﬁgt?;put
DC NOT ADJUST R “PRE - AMPL {OPTioN] | N'CROGOMPUTER ﬁ
MIGHER THAN ""/I_ j\ Al 49
RATED POWER I La0s Re29
RID E—j ) OLUME /SGUELC i - - - i
x powkr Vg | 5 [etet ithlISL'F H HIGH C Figure 6 - Test Set-Up For 20 Hz Double-Trace Sweep Alignment
ADJUST i 100xY AT IKHz DEY
T a+ +
o -
™ A~ + L =5 Q
_ : A o w @D ISOLATION
1) row pass riren y Ub z 2,43 | TRANSFORMER
AN, O “E9z . jsoa oRTION CONN o
Al ST || B ahetd | ey @ | - -
5 C 5 :EE?:: 2l d | [ |
R I R O s 1602-6 > O ? DISTORTION
JE‘@ S U : | s I FxEa J60Z STSTEM METERING 4 - CHM : | ANALYZER
@7 — o | I s — LOAD
- P—-—ﬁj i.@_ P:* N N ) I LI 3 N L rl\ AC SORL.TMETER
| | lan A — | JE01 ) Je02 -7 > e e
_lzi - _I
- (7]
Figure 5 - Transmitter/Receiver Tuning & Adjustment Controls Figure 7 - Test Set-Up, Audio Output Measurement
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LBI-31511

RECEIVER ALIGNMENT

LBI-31511

RECEIVER ALIGNMENT

TEST EQUIPMENT REQUIREROTr Equivalent)

1.

GE Test Set 4EX3A11, 4EX8K12, or 20,000 ohms- 8.

per-volt millimeter with 1 volt scale

AC Voltmeter

FM Deviation Monitor

Digital Voltmeter

VOM

RF Signal Generator (403-512 MHz)

PRELIMINARY CHECKS AND ADJUSTMENTS

NOTE

7. Frequency counter (Hewlett-Packard 5300B)

Oscilloscope

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

equivalent
10. 4 ohm 15 watt resistor

11. Tuning tool 19B800716P2

Refer to Figure 5 for location of tuning and adjustment controls.

1. Connectthe black plug from the Test Set to the RF metering jack J101. Connect red systagphage¢o J602, system
metering. Set Test Set to 1 volt scale. A 20,000 ohms-per-volt multimeter may be used when the GE Test Set is
available.

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

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

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

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

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

NOTE

Before aligning the receiver or making any adjustments to the radio be sure that the output of the 9 volt regul
for 9.0+0.1 Vdc.

htor is set

ALIGNMENT PROCEDURE

METERING POSITION G
TUNIN METER
STEPI" GE TEST [MULTIMETER | CONTROL | READING PROCEDURE
SET (-TOA)
LOCAL OSCILLATOR-BUFFER INJECTION
1. G J101-4 L452 Peak Select desired channel or center tune frequency. Set Test Set ta
(RX INJ) scale and tune L452 for maximum reading on Test Set.

1 volt

(Cont.)

ALIGNMENT PROCEDURE (Cont.)

METERING POSITION

n

TUNING METER
STEP GE TEST MULTIMETER | CONTROL | READING PROCEDURE
SET (-TOA)
3. G J101-4 Cc7 Dip Tune C7 for a dip in Test Set reading.
(RX INJ)
4. H J101-3 Ce6, C7 Peak Tune C6 for maximume§uentially retune L452, C6 and C7 until there s
(RX MIX) L452 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 desired
(IF AMP) receive channel or center tune frequency. Set modulation frequency to Il kHz
and deviation to 3 kHz. Set input level to -10 dBm (70 mV).
Tune C3 for maximum indication on meter while reducing tiput level
of the signal generator as required to keep the IF AMP reading from
saturating. (0.6 V typical).
6. D J602-10 C1,C5 Peak Peak C1, C5, C2, C4 in seqce while reducing output level of signal
(IF AMP) C2,C4 generator to prevent saturation.
RF SELECTIVITY
NOTE
ot If the IF amplifiers have been aligned using the alternatepvalignment
method, proceed to Step 9.
7. D J602-10 L508, L507| Maximum Select a center frequency channel. Apply an on-frequeignal with 1 kHz
(IF AMP) L410, L411 | (See modulation to antenna jack J2. Set deviation to 3 kHzuBedignal level
and L412 Procedure) | to approximately 75% of saturated level shown on Test Set meter. While
making the following adjustments keep the sigeakl below saturation.
Tune 1508, L507, L412, L411 and L410, in that order, for a peak reading.
Repeak coils until no further improvement in meter reading is noted.
8. D J602-10 C1-C5 Maximum Repeak C1-C5.
(IF AMP)
FM DETECTOR/AUDIO PREAMPLIFIER
NOTE
The audio output is a balanced bridge circuit and requires all test equipment
connected across the speaker leads to the both AC and DC isolatgd|from
ground.
Connect test equipment as shown in Figure 5.
9. L509 0.35-0.5 Set signal generator output for 10Q9. Set R629 and volume control tg
VRMS 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 nominal 300 mV RMS at VOL{SQ

HI (J603-14).

(Cont.)

12



LBI-31511

LBI-31511

ALIGNMENT PROCEDURE (Cont.)

STEP

METERING POSITION

GE TEST
SET

MULTIMETER
(-TOA-)

TUNING
CONTROL

METER
READING

PROCEDURE

FIXED

SQUELCH ADJUSTMENT (8 dB SINAD)
(EARLIER MODELS)

11.

R666

Adjust fixed squelch control R666 fully clockwise (open squelch). Adj
input level of RF Signal Generator to pum# a SINAD sensitivitygading
of 8 dB. Turn R666 fully counterclockwise (maximum squelch position
close squelch. Slowly readjust R666 to the position where the squelch
opens. Verify that squelch opens atBdBm.

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
modulation to antennagk J2. Set deviation to 3 kHze&uce signal leve
to approximately 75% of saturated level shown on Test Set meter.

Detune C2 three turns clockwise or counterclockwise. Detune in dire¢
that will not exceed maximum or minimum tuning screw height. Tune
for a peak. Increase or decrease signal generator level as requi

maintain 75% of the saturated signal level. Detune C3 and then tune C
a peak. Detune Cdnd then tune C3 for a peak.

13.

D
(IF AMP)

J602-10

C4, C5

Detune C5odkwise to minimum tuning screw height. Tune C4 for a pe
Then tune C5 to maximum tuning screw height. Tune C5 for a peak redg

14.

J101-3

C6

Select highest channel frequency and note meter reading. Select
channel frequency and note readingn@ C6 slightly to equalize these tw
readings. If they cannot be equalizedé C6 to improve the chael with
lowest reading.

15.

H
(RX MIX)

J2

C5

Adjust the frequency of the signal generator to the highest frequ
channel. Apply a modulated signal at the u83evel. Measure the SINAD
level in accordance with Step 2 of Receiver TestPdares. If the SINAD
reading is 12 dB SINAD or less, tune C5 counterclockwise until the SIN
reading is greater than 12 dB. Switch to the lowest #aqy channel and
set the signal generator to the lowest frequency channel. Measur
SINAD level on the distortion analyzer. If the SINAD reading is less t
12 dB, tune C5 dckwise until the SINAD reading is 12 dB. Recheck t
sensitivity at the high frequey chainel. Readjust C5, if necessary, to ke
the sensitivity at the band edges greater than or equal to 12 dB SINA

O =3

16.

D
(IF AMP)

C1-C5

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

ust

to
just

L kHz

tion
C1l
ad to
2 for

ak.
ling.

owest

15

ency

AD

the
an
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LBI-31511

RECEIVER AUDIO AND SQUELCH WAVEFORM CHECKS

LBI-31511

SOUELEH CIACLAT TEST WITH  kHz SIGNAL
PRELIMINARY STEFS

1. Quiet recoivs: with 1T (v madulsted siaral aulicd
e i jack J2.

2. Squekch Adjust RESH Lo B UB SINAD,
1. Sat medululion 104 kHE

4. Set dewistion b 3 kHz.

5 Use 10 mewnhm pros.

(e

HOR 1 MSEC/DIV
WwERT .2 ViDI
{HVFEPR)

(19D901350, Sh. 1, Rev. 10)

SOUELCH CIRCUIT CHETKS WITH NOISE
PRELIMINARY STEP:

1 Mo input signsl appliod 1.

2 Suelch Adjust ARER sak fon 1115 SINALL

2

3 Use 10 magalim gk

3.

HICH. 5 MSLCAR
HYERT. 1 WOIV
(Sl

C

HOR. § MSEC/DIV
VENT Y WOIv
{w ¥ H-F)

(?;

HOR, 3 MEEC/DIY
VENT A WOV
[ R

(p

HM 5 MBFCDIY
WU 3 WD
(=AW PP

RASE LINE =0 WO

E

11013, & RS GAIY
VEHT 2 WL
)

ASE. |

(F

HOR 4§ MEFCDIY
WL 2 Wiy
(7.6 VD)

(G
HOA. 5 MSEC DN

WEITT &0 MU
11401 e -0y

AUDIO CIRCUIT

PRELIMINARY STEPS

ANl WK WY ) frenuenay Sinnal with 1090 He
reodulation and 3 ke davidtion i ANKANA Ak J2

Outpu set tu 12 Walts (6,93 URHE) iubo d-uha Tuad.

Use 1 megoha probu.

HOR. .5 MEEC/DIY
WERT, 2 WIDIY
1B4 Y HH)

HOR. 0 MEEC/DIY
VERT, 1 WDolv
(RN ]

HOR. 0.5 MSEC/DIY

VLRT VALY
(4% P-P|

(L
HOR. 5 MSEC/DIV

VEHT. S0 M/
{140 MY P-F}

M

HOR. & MSEC/DIY
WLH 50 My
(820 B PP

i

HOR. .5 MSEC/DIY
VLR DU MY
1300 MY PP

{

HOR. & MEECIDIV
WERT. 2 Wl
He VPP

)

HOR. .5 MSEGALIY
WERT, 2 W/DIY
oV EP

VOL #5Q HI

Je0I-7

YOL ARM

Jeo1- B

c&as2

AUDIO AND SQUELCH WAVEFORMS

XY3IsH

R&11

[o1-210]

}—i SPKR |

Jepz -3

z SPKR 2

J602-5

SOUELCH
|1 |1 10F
A 11 8 — 12
c8o2  Ceol |l 11 14, 3
RE04 &04 |
UBD4C R608 c607
us04D
UG04A
AUDIO
DE-EMPHASIS AUDIO AMPL
AUDID
GATE 14 0
3 12 8 — 1
C608  CE09 LI
REI4 REIS UED3D RE20
U605B ug03C
REZ|
2
4
¥OL 7SQ HI CBIS
cE8l
ueo2
UBn3E
Jiet
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~
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LBI-31511

MECHANICAL LAYOUT

LBI-31511

LABEL 19C8508238P1
PLACE PROM LABEL ON PA COVER
{PART OF PROM KIT 19A703231)

19A703890

PA COVER L B # 19AT03895

PL19CB50949G1 | 19C351006
H

0S¢ COVER
\\/msaau g0apr2

(|

ANEPAVAN
\ — M3 5X8 THDFOAM

13A70Z3HIPS0E

" "  spLaces

STHN TOP COYER
19CESQa60

1

PART OF PROM KIT

F
d
%
1-16 CHAH PROM
19AT03072P2 REF

PAWAN

19703231
. 19703890
L -
R AN
P | MOUHTING
SCREW 4
PLACES AT C
M3.5 % 10 THD FORM
19A702381P510
I‘ WILD CARD BD.
(ﬁ@'/‘f}t e MASTR Il INTERFACE
PL19D900561
| T
seE pETAlL A" A M36%13 THD FORM // & @ VOICE GUARD
L TIATO2IBIPS13 PLA9D901440G1
3 ! on TORGUE TO 1.0 0.15 a
— 1 A HEWTON METER
e &
- ! = 19A702511
N Wy ALT CPU
= -\_:!: ‘lﬁ;’ CRYSTAL &
R L~ PE10
i =N J603 =]
&

SYSTEM BD

1

2
UHF-PLISDI00SZ0 | | DOIGRD 3
HB-PL19D900851 , |_DSMTITO 5
6

7

8

LB-PL19D901228

Hi
i \

y ROIOIGDO
HEWB PL190901228’ [l=1n'=Ta 1Pl iYa]
Ly B I O 322,

E N ]
e LA Pe=
1. hl

1I2TROU=TC

= J = [
B 4 ok® MOUNTIHG
- -— | e SCREW 4

L Sl | R g TEpim l [? w2 1A PLACES AT

J = — ettt | n&r
il A \ 606 u M3.5% 10 THD FORM

| | 7 19AT02301P510
i - = DATE OF SALE EXTEHDER BD
1-—'[ d " w PLUSDRACO RS

FRAME & PA ASM

HB PL19D900351, PL19D901365
UHF - PL190900439, PL190901790
LB - PL19D901207

HAMEPLATE
19A702609P1
19A705638P1

@ BASIC RADIO

SHOWH W0 TOP COVER

DEALER OPTION %

T } VARIABLE SOUELCH &

DUAL CONTROL WITH
FIXED SAUELCH

TOP COVER

[ PL19CES0708

CHAN GD WATH
WILD CARD

’ |
|
‘ Is s ++ i

] . % hy Sy

- + J601 *
1
— s
— =

1

& FOOT

_/_\_ BOTTOM COVER

19A702393P1
4 PLACES

PL19B300686

/T\ M3x10 FH SCREW 13A702362PH0

ADHESIVE STAKE PER 19A701358
2 PLACES

ASSEMBLY OF

BASIC RADIO SYNTHESIZED
HBMNB PRE-AMPLIFIER
UHFHB PRE-AMPLIFIER

CHAHNEL GUARD WITHOUT WILD CARDJEE;
CHAHNEL GUARD WATH WILD CARD

VARIABLE SQUELCH Y

17-32 CHAN PROM

ALTERHATIVE CRYSTAL 25PPM HBMNB & UHF/HB
MASTR Il INTERFACE

DUAL COHTROL WITH FIXED SQUELCH

1-15 CHAN PROM

UHF WB 403-440 HI SIDE INJECTION

ALT CPU CRYSTAL

19AT02381P508

UHFHE PRE-AMP 450-470 MHZ
UHFHE PRE-AMP 470-494 MHZ

11 PLACES
23

24

CHAHNEL GUARD &

DIGITAL CG DECODE INVERSION

26
THRU
30

}MASTR Il INTERFACE BOARD é

M
32
33
34
35
36

CHAH GD BD
PL19D900871

PUBLIC ADDRESS, DTMF EHC, 5950 (CONT UNIT)‘&

LB HOISE BLANKER

2 PPM 0SC,
HBWE & UHFAWB PRE-AMPL

VOL/SQ HI GAIH MODIFICATION
DEALER OPTION

37

VOICE GUARD

17-32 CHAH PROM
PL19C351005

f PLA9AT03895

& MOUNTING
SCREW 4
& PLACES AT
E&F
M3.5 x 10 THD

CABLE FORM
PL19C350936G1 19AT02351P510

EXTENDER BD -
PLSDEO0TIS

FTLTER 30480
ERanyEs |

C6/ WE
LA IwTEREACE D
|: =BReOS
L 30
1590900970
H
[
-~ T
LT

L — 502

£

HOTES:

& PART OF HARDWARE KIT PL19AT02024,

,_fga TORQUE M3.5 SCREWS TO 1.75+ 0.15 HEWTOH METER

£ REMOVE EXISTING COVER 19B800903P2 AHD RETURH TO STOCK. REMOVE 5 PPM

CRYSTAL Y351 AHD RETURH TO STOCK. MOVE P34, P352, P353 TO POSITIOH
SHOWH IH DETAIL * PLUG-IH 2 PPM ICOM. [HSTALL ICOM COVER USIHG
EXISTIHG SCREWS. TORQUE SCREWS PER HOTE 3.

G % FOR VARIABLE SQUELCH, REMOVE POT R666 AHD MOVE P605 TO J605-2 & 3.

é\ PART OF UHF PRE-AMPL 19C850692,

é— P607 THRU P603 PLUGS ON SYSTEM BD. SHALL BE REMOVED WHERE “X" IS

SHOWH BELOW.
PART HO. DESCRIPTION P&07 PB0% PEOY
23 CHANHEL GUARD X

& WHEH USING THE MASTR Il INTERFACE BD, REMOVE P60§ ON THE SYSTEM BD.

THE MASTR Il INTERFACE BOARD IS ASSEMBLED WITH ALL JUMPERS PRESEHT.
“%" INDICATES THAT THE JUMPER OR PART IS REMOVED. P3 IS LOCATED OH
THE CHAHHEL GUARD BOARD. P609 IS LOCATED OH THE SYSTEM BD.

CHAH G[lf ALT. SPPM
( ] AMD/ OR CRYS TR
VOIGE GUARD 19ATO349
(VIZW T) RESSTOR
WETWORK
\
P PIPIINY

3 JDETAIL “F"
2PPM 0SC

l:'gﬂ APPLICATION w1 (w2 |ws |wa |ws | we P3 | Poos
26 STAHDARD {HO OPTION PRESENT} x | x x
27 DELTA CG 3 ES X X
26 MASTR I CG_EHCODER E3 3
29 DELTA CG DECODER
MASTR Il CG_ENCODER X X X X
30 VOICE OVER RIDE ES F %] x X

3%, ADD P610 WHEH PUBLIC ADDRESS OR DTMF ENC OPTIONS ARE PRESENT IH

A

! COHTROL UMIT OR WITH 5950 CONTROL UNIT. P61 IS PART OF HARDWARE KIT
PL13A702024

N
/103 REMOVE ICOM COVER, REMOVE EXISTIHG Y351 AHD RETURH TO STOCK.

AND INSTALL ALTERHATE CRYSTAL. INSTALL ICOM COVER USING
EXISTING SCREWS: TORQUE SCREWS PER HOTE 3.

A\ THE FOLLOWIHG ARE ELECTROSTATIC SEHSITIVE DEVICES REQUIRING

SPECIAL CARE PER 19AT01294 U706 {1-16 CHAHHEL PROM) AHD
M {17-32 CHANHEL PROM).

A REMOVE

A

5PPM CRYSTAL Y351 AHD RETURH TO STOCK.
REMOVE R352, R353, R355. PLUG-IN RESISTOR.
HETWORK AHD CRYSTAL SUPPLIED IN KIT 19C851230.

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

FOR APPLICATIONS OF DUAL COHTROL WITH FIXED SQUELCH (HOT P7 VARIABLE
SQUELCH) REMOVE PG05.
FOR APPLICATIONS THAT REQUIRE AH ALTERHATE CPU CRYSTAL, REMOVE

19A702511G3 CRYSTAL, RETURN TO STOCK, AHD REPLACE WITH NEW GP
CRYSTAL CALLED FOR OH STOCK SELECTION SHEET.

(19D900977, Sh. 1, Rev. 20)
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LBI-31511

MECHANICAL LAYOUT

LBI-31511

REMOVE L414

/_ w0z 8\
J401

REMOVE L420

L PRE-AMFL BD L PRE-AMFL BD
PL19CE50696 PL19CE50692

@ HEME PRE-AMPL @ UHFIMNE PRE-AMPL
DETAIL "A"

w, 450- 470 MHZ OMLY
@ Or 19D901620G1, G5 (19D901350G1, G13)

REMOWE C428 AND C430

o G430

¢4220
¢4230

SOLDER SIDE SHOWM

16 470- 494 MHZ OMLY
OM 19C901620 G2, GE (180901 350G3, G145)

ADD C429 AND C430
AS SHOWMN ABOVE.

REMOVE __|
R402
DETAIL "
@ HEME PRE-AMPL HEAVE PRE-AMPL
UHFME PRE-AMPL PLIGGES1 223
UHFME PRE-AMPL
PL18CES1294

(19D900977, Sh. 2, Rev. 14)

CUT PIN
TO 0.5 MAx
COMB MP19C851225P1, 19CE51711P1
MARK PER 18A701672 SYSTEM BD. [“’—Gé
— CHINE
| JLE}.
== o=
/f"?
= WASHER 19A704701P1
—_ SOLDER WASHER Aja
\— TO PIN & PWE
SHIP DATE
NP19CE512289P1, 19C851712P1 SECTION "G - ¢
MARK PER 194701672 —
WIEWY "B
ROTATED 180°
DIGITAL CG DECODE INVERSION
MOVE P2 FROM J2-1 &2 TO J2-2 &3 ON GG BOARD.
F
&
&) 2]
Jz
P21 )
Bz
a "3 =]
\— CHANMEL GUARD BD.
190800871 REF
CABLE 19C850936 REF
ORIENT CABLE AS SHOWYMN
YOICE GUARD
BD ONLY FT\
VT
& et
W2
E:) W MWS BK
e
[
wan WSH Bm
W W
o &
[—\_/ .
MASTR 1l

INTERFACE BD
1904900561 REF.

OR
YOICE GUARD BD
19080144051
(4 THRU W7 MNOT PRESENT
an WOICE GUARD)

UMF WA 403-49440 HT SIDE

LEASE NAMEFPLATE
~ 19A702184P1

\\ 19A705639F1

FROPERTY O

YIEWY D"
ROTATED 180°

IFATQISGEG?
(RETURN 1FATOIS62GT
70 STOCK

SMAP - IN
{ PWB SUPPORT
19B301138P1 (REF)

N
REMOVE
1401
)

DETAIL "H"
LE MNOISE BLANKER

P

[

OETAN “K”

T0hE birte
d-tm
SR

= m—l

INJECTION

'

MNOISE BLANKER .41
PL19D901966
PL19D900860
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LBI-31511

INTERCONNECTION DIAGRAM

LBI-31511

ANTENNE CONN
J2
z RELAT RF
T¥ POWEAR AMPLIFIER
/A (ALt SaNos, PoYERS) 5 DELTA S/SX
TR A=
1% As L2 RADIC
T3
Ea
Lo ORIVER CURRENT {T1 +<5 J404{P1
T T FA CURRENT (E) 1§
v o 127 s | 1> a-
- i oe mren i S Pel st o
(]) | EDNTROL VOLT (81 4<% (5 5] 351 k= ots | )
HLT1 @ QHLIT2 aF DAIVE tm <10 _ bR Lt NB
lfi'%i ] T ¥ IV NDISE BLANKER
L, f‘”t*zf OFTION
P el s G e 190900860
RADIO g o 2 2 —> 3| By A~
FRONT CONNECTOR| —. = | alaldl & 5YsTEM #ETERING 4602 | Sia|1ad ] erF
[T COMMECTOR
4401 @ a x| 471 A- 1< 1
TX f- = |eE PROH i
39—_IJT o - A+ (K12
[ -y T -:<<4 J401| Pt PAOI
2 e—FB2 MIC HICSYS)<S
3 :fFBJ SPRR 2 <4 —> L| 1>—BNG RX RF ! A= AX RF
w el rea sPRR 3-(X7 | T2 2| 2ry—AF OUT pre.amp e RFIN - pRE-ANP
s L—Fic Lo PTT e | 120 325 oerion R OPTIGN
& &—VOL/S0 Lo €5 OSBL/HON < 9 ::; 5| 551 an UHF N8 5 a UHF ¥B
7 &—VvOL/S@ HI {CU! SYSTEM £ ArPL (D10 15 o] e%-snp  19CBSDE9Z 3 a- 19CB51294
8 {o—VDL ARK BrRRR HB NB HB W8
[ALL BRMDS) —> 7| TX—RF N 7 RF OUT
% &—HIC Hi {CUt 15 | o4 aw  19cES0E96 8 wy 19casiz2y
10£1—CB6 DSEL/HON/SER CTRL Jzg2
11 &—FTT ’
SYNTHESIZER
12&4—CAsS CONTROL %OLTASE J101
13¢1—FA KEY/CCT PA ENBL - AONTTOR UHF NB HE MH L8 NE HE W8 UHF We
1 4&—CONT A~ Sex —1<1 A- a- a- A- A-
15¢1—57 OSHL/5Q ARM |§ﬂ oxZ P —1<z2 A a- n- a- A-
1641 (8N A+ 23 = 3 = ac —1<3 RX MIX(H}  RX MIX{HI RX INJUHE RX MIX(H) RX [HJOH!
17¢1—Rx PAsALERT TOME ) S8 ofer goi {4 RX INJIG) RX INHJ(G} NE RY INJIE] NC
18— SPRR 1 B T B LB o.T%, METERING |7 NE HE N HE N
L w o |=|= gﬂ: WM>Ne I T O CONMECTOR — 6 NC NC NI MNET HC
e CEEE oo Srotoo88.t 7 N e NE e ne
20— SPKR 2 z +i§'&ax¢|._8~  ahEdwoCzeia —Lle AMPL31E) AMPLI(E) AMPLZ GOLACH AHPLI () AMPLI 1G!
2ig—A- e e S T —r3 TRIPLER(E) AMPLZIB) AHPLT COLRY AnPL2 (R AHPLZ (B)
o e e e Lo AMPLTIA) AMPLITLA) SHFL1 RH(A) aupPLT () TRIPLER (A}
3§<|—RESET 1] PN VN PR PN Y PINPIN F2N PN PN PN PN VN PN P PN DY P
oo D~ 0 M S 13 0O — I
SO — NP M D — YN
™o LI - m@UPqumwpmmga
PRV y v EXTENDER BO.
198800737 .
YIS L
we O WS ) — D
P RS L L . s NV P Y NI ALILA AN ALK
- - o -
— =N hasa‘g : E 2 : 2 f t T t 8 & i B VI o IR T - I - = E il 9 2 i E f t E 2 o
U3 bR e Mo s
Sy |t o e T wmanengac trinerzasy
5|3 H— @ oIs al T T T T T
22|35 > sPARE Tt
—=—%| 7 »1— ETURF Um0 O 0 U T e M
Hg? 3 31— WoDE A/A/FBS Zi‘zclzc'zﬁzudigéézp.—ég
| V1 seanE -~ 228 pog
€352 | 13— AOVANCE CHanGE 2 e 18
337 | 15— seaRE i % zz
DALY N T i = o a2zl
o x @
™
W é
2
wiLD Lamo CHANNEL GUARRD DPTION
TN TEmen s 190900871
mETRS A
w2
q EXTENOER CABLE
19CES0F 36

NOTES

A\ WILD CARD OPTIONG [NCLUDE CHANHEL SUARD/VDICE GUARD

INTERFACE OFTION BOARD
sUaRD
JR ADAPIER
FOR MI:

FOR CHANNEL GUARD OMLY .

CONMECTS DIRECTLY TQ EXTENDER B0ARD

INTERFACE OFTION E0ARD
[NTERFACE BOARD
TYPE GONTROL UNITS.

140201773, YOICE
190901440,

190200361

CHANNEL GUART HMOOULE
INSTERD

OF ONE OF THE witD CARD dAPTIONG.

(19D900980, Sh. 1, Rev. 4)
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