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19C852151P3 -164-B 150-174 MHz 40W 5 PPM
19C852151P4 -165-B 150-174 MHz 110W 5 PPM
19€852151P5 -164-A2 136-153 MHz 40W 2 PPM
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19€852151P22 ~NONE 136-153 MHz 110W 2 PPM
19C852151P23 —~NONE 150-174 MHz 40W 2 PPM
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Although the highest DC voltage in Mobile Two-Way Radio equipment
is supplied by the vehicle battery, high currents may be drawn
under short circuit conditions. These currents can possibly heat
objects such as tools, rings, watchbands, etc., enough to cause
burns. Be careful when working near energized circuits!

High-level RF energy in the transmitter Power Amplifier assembly
can cause RF burns upon contact. Keep away from these circuits

when the transmitter is energized!
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FREQUENCY RANGE
BATTERY DRAIN
Receive
Squelched
Unsquelched
Transmit
40 Watts
110 Watts
FREQUENCY STABILITY
TEMPERATURE RANGE
DUTY CYCLE

DIMENSIONS, LESS ACCESSORIES
(H xWwWxD)

WEIGHT, LESS ACCESSORIES.

TRANSMIT OUTPUT POWER
CONDUCTED SPURIOUS
MODULATION

AUDIO SENSITIVITY

AUDIO FREQUENCY
CHARACTERISTICS

DISTORTION

DEVIATION SYMMETRY '

MAXIMUM FREQUENCY SEPARATION

MICROPHONE LOAD IMPEDANCE
POWER ADJUST RANGE

RF OUTPUT IMPEDANCE

FM NOISE

CARRIER ATTACK TIME

AUDIO ATTACK TIME®

SYSTEM SPECIFICATIONS : ' .

136-153 MHz and 150-174 MHz

0.7 Amperes at 13.8 Volts
2.2 Amperes at 13.8 Volts

14 Amperes at 13.6 Volts
29.5 Amperes at 13.4 Volts

0.0005%/0.0002% depending on model.

-30°C (-229F) to +60°C (140°F)
100% Receive, 20% Transmit (EIA)

67 mm x 240 mm x 339 mm
(2.6 x 9.5 x 13.3 inches)

4.3=kg (9.5 pounds)

TRANSMITTER

40W/110W

-80 dB

+4.5 kHz

55 to 110 millivolts

Within +1 dB to -4.5 dB of a 6
dB/octave pre-emphasis from 300 to 3000

Hz per EIA standards. Post limiter
filter per FCC and EIA '

Less than 2% (1000 Hz)
Less than 5% (300 to 3000 Hz)

0.3 kHz maximum

136~153 MHz --—-— 17 MHz
150-174 MHz —-—-— 24 MHz
600 ohms

100% to 50% of rated power
50 ohms
-60 dB

40 milliseconds

40 milliseconds
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CHANNEL GUARD TX TONE DISTORTION

AUDIO OUTPUT .
(to 4.0 ohm speaker)

SENSITIVITY
12 dB SINAD (EIA Method)

SELECTIVITY
EIA Two-Signal Method
(30 kHz channels)
SPURIOUS RESPONSE
INTERMODULATION 30 kHz
MODULATION ACCEPTANCE

MAXIMUM FREQUENCY SEPARATION

FREQUENCY RESPONSE

RF INPUT IMPEDANCE
HUM/NOISE RATIO
UNSQUELCHED
SQUELCHED
RECEIVER RECOVERY TIME
RECEIVER ATTACK TIME

CHANNEL SPACING

5%

RECEIVER

10 Watts with less than 3% distortion

0.35uV
=90 dB

-85 dB
' -80 dB

7 kHz

136-153 MHz --- 17 MHz
150-174 MHz ~--- 24 MHz

Within +2 and -8 dB of a standard 6 dB
per octave de-emphasis curve from 300
to 3000 Hz (1000 Hz reference)

50 ohms

~-50 dB

-70 dB
200 milliseconds
150 milliseconds

~ 725/30 kHz

* These specifications are intended primarily for use

Refer to the appropriate

specifications.

Specifications  Sheet
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DESCRIPTION

General Electric synthesized
RANGR mobile radio combinations are
completely solidstate utilizing micro-
computer technology and integrated

circuits to provide high-quality,
high-reliability radios. Standard
combinations may be equipped with:

e Microcomputer Controlled Frequency
Synthesizer

e Up to 16 channels

.0005%/.0002% frequency stability

Other structured options

FREQUENCY
SYNTHESIZER BOARD

The radio locks when the optional
lock is installed but is not
tamperproof. The cover can be removed
in the locked or unlocked position.

The radio set is housed in a
weather - resistant case only 6.7
centimeters high. The radio is secured
to the vehicle by a bottom mounting
plate. When unlocked, the radio may be
pulled out of the mounting plate or the
top cover removed for servicing.

SYSTEM
CONTROL BOARD

Figure 1 - Typical Module Layout (Top View)
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RECEIVER/EXCITER BOARD
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POWER
AMPLIFIER
BOARD

- 40 W TYPE -

RECEIVER/EXCITER BOARD

nneRReeRRN

POWER
AMPLIFIER
BOARD

= 130 W TEYPE =

Figure 2 - Typical Module Layout (Bottom View)

- A5 =



The basic radio consists of four
printed wiring boards mounted in a
cast aluminum frame. ' The four boards
are the System Control board, the
Frequency Synthesizer board, the Power

Amplifier board, and the Receiver/
Exciter board.

The radio  is of double-layer
construction with tuning adjustments

easily accessible from the top of the
radio.

The System Control board and the
Frequency Synthesizer board are located
on the top of the radio, while the
Power  Amplifier board and  the
Receiver/Exciter board are located on
the bottom.

Interconnections are provided by

ribbon cable between the boards. A

power bus connects A+ and A- from the
front connector to the PA assembly.

SYNTHESIZER/INTERCONNECT

The synthesizer consists of a

1 microcomputer, electrically-erasable

PROM (EEPROM), a frequency synthesizer

IC, transmit and receive VCO's and

. associated circuitry. The frequency

synthesizer under control of the

1 microcomputer generates all transmit
and receive RF frequencies.

The EEPROM stores binary data for

all RF frequencies, Channel Guard
tones/digital codes, and the timing
function of the carrier control

timer(CCT). The microcomputer accesses

the EEPROM and provides the correct
WALSH bits to the Channel Guard
circuitry to generate the correct

Channel Guard tone or digital code on a
per-channel basis,

‘programmed or

;" detector.

PROGRAMMING

The EEPROM allows the radio to be
reprogrammed as needed
to adapt to changing system requirements.
RF freéquencies, Channel Guard tones
and - digital codes, ~and the CCT
function can be reprogrammed. T

The EEPROM can be reprogrammed
through the radio "front connector
using the General Electric Universal
PROM Programmer Model TQ2310. This
programmer allows all information to
be loaded simultaneously.

NOTE
When programming, remember -
that all RF frequencies must
be divisible by 5 kHz or 6.25
kHz. Also insure that P707 is
connected to J707-2 and 3 to
enable programming.

Programming instructions are pro-
vided in the respective Programmer
Maintenance Manuals.

TRANSMITTER

The transmitter consists of the
exciter, frequency synthesizer,
transmit VCO, and a power amplifier (PA)

assembly. The PA assembly consists of
a PA board mounted along the side of
the radio next to the heat sink
assembly. The PA board also contains
an antenna relay and a low-pass filter.

Audio and Channel Guard circuitry
for the transmitter is located on the
System Control board.

RECEIVER

The receiver consists of the fre-
quency synthesizer, RX VCO, injection
amplifiers, front end, IF, and limiter
Audio, squelch and Channel
Guard circuitry for the receiver is

located on the System Control board.

= A6 -




~SYSTEM CONTROL FUNCTION

A microprocessor on the System
Control board controls the frequency
synthesizer, the X on/off, . the
decoding of CTCSS tones, the generation
of CICSS tones,  etc. The audio
processor circuitry for the transmitter
and the receiver are 1located on the
System Control board. -Squelch
circuitry and the digital Voice Guard
circuit are also located on the System
Control board. '

CONTROL UNITS

S—-series control units are
available and may be used dxrectly with
RANGR radio combinations.

‘Refer to the applicable Maintenance
Manual for detailed description of the
Control Unit used with the RANGR radio
combinations.

OPERATION

Complete operating instructions
for the Two-Way Radio are provided in
- the Operator's Manual for the control
unit used.

MAINTENANCE
The = service section - of this
manual contains the maintenance
information to service this radio.

The service section includes:

System interconnections

Mechanical layout

Disassembly procedures

Replacement of IC's, chip capacitors
and resistors

Alignment procedures for the
transmitter and receiver

e Troubleshooting Procedure and
waveforms

ERICSSON 2

)

E" GE AR ARl

Mountain View Road e Lynchburg, Virginia 24502

- A7 -

Inc.

Printed in Jepsn




LBI-38183

ERICSSON 2 in

. MAINTENANCE MANUAL ~ (Supersedes LBI-31718)

136-153 MHz & 150-174 MHz SYNTHESIZED RANGR
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SERVICE SECTION
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DESCRIPTION
This section contains the

Included are disassembly procedures,

- and procedures for  replacing
transistors, Integrated Circuits (IC's)
and chip components. This 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
Manual), the following adjustments
should be made by a certified elec-
tronics technician.

TRANSMITTER ADJUSTMENT

The adjustment for the transmitter
includes measuring the forward and
reflected power, and setting the
transmitter to rated power output.
Then, measure, the frequency and
modulation = and record these
measurements for future reference. For
the complete transmitter adjustment,
refer to the Alignment Procedure (see
Table of Contents).

RECEIVER ADJUSTMENT

No adjustment for the input
circuit is required. For complete
receiver adjustment, refer to the
Receiver Alignment Procedure (see

Table of Contents).

infor- -
mation required to service the radio.

MAINTENANCE

PREVENTIVE MAINTENANCE

To facilitate troubleshooting of
problems on the printed circuit board

asgemblies, the  following service

accessories are available:

.DESCRIPTION PART NUMBER

EXTENSION CABLE 4 B19/CFQ-3175
CONDUCTOR

"EXTENSION CABLE 10 B19/CFQ-3177
CONDUCTOR :

EXTENSION CABLE 14 B19/CFQ-3178
CONDUCTOR

EXTENSION CABLE 24 B19/CFQ-3179
CONDUCTOR

COAXIAL CABLE B19/CFQ-3180

COAXIAL CABLE B19/CFQ-3234

TUNING TOOL B19/MPTC00448

To ensure high operating

efficiency and to prevent mechanical
and electrical failures from
interrupting system _ operations,

routine checks should be made of all

mechanical and electrical
regular intervals. This preventive
maintenance should include the checks
as listed in Table 1 Maintenance Checks.

parts at

5.

Copyright © February 1990 General Ericsson GE Mobile Communications inc.
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INTERVAL
MAINTENANCE CHECKS 6 As
Months | Required

‘ CONNECTIONS - Ground comnections and connections to the X
‘ voltage source should be periodically checked for tight-
ness. Loose or poor comnections to the power source will
cause excessive voltage drops and faulty operation. When
ground comnections 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 drops and alternator noise problems.

ELECTRICAL SYSTEM < Check the voltage regulator and alter- X
nator 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 X
to constant shock and vibration, check for loose plugs,

nuts, screws and parts to make sure that nothing is work-
ing loose. Be sure that all screws are properly torqued.

ANTENNA - The antenna, antenna base and all contacts X
, should be 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 X
should be checked periodically, and the alignment "touched
up" when necessary. Refer to applicable Alignment Pro-
cedure and troubleshooting sheet for typical voltage
readings.

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

TABLE 1 - MAINTENANCE CHECKS

DISASSEMBLY PROCEDURE = o To remove the printed wire boards:
To gain access to the unit for servic~ ‘1, Each of the boards may be removed
ing: o after removing the radio cover, the

cables and the retaining screws
securing the board to the main
frame.

1. Remove the lock screw on the front
of the radio using No. 30 ToRX ®
driver.

2. The cables and the screws to be

‘ 2. Pull the radio forward and remove removed are listed in Table 2.

from the mounting bracket.

TORX ® Trademark of CAMCAR Division TEXTRON, Inc.

_B3-.
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_!:ji's"b‘s‘sembiy-Top View '

Figure |

- B4 -



Disassembly—Bottom View

Figure 2
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" Board name Cables to be removed Screws to be removed

System Control board | Four ribbon cables Seven screws A
(Figure 1)
Synthesizer board One coaxial cable aﬁd Ten screws B
one ribbon cable . (Figure 1 )
PA board Two power supply wires 19 screws D
(red and blue), . v '
coaxial cables, one :. (Figure 2)

ribbon cable

Rx/Exciter board - ' Threé'coaxial cables Nine screws C
: ‘ { and two ribbon cables (Figure 2)

;4:TABLE 2 - DISASSEMBLY PROCEDURE
To replace the printed wire boards.

1. Perform preceding ~ procedures in
reverse order,

CAUTION

After securing the radio, it is important that the screws

- securing the covers be fully secured. This ensures that the RF

shielding gaskets .make . good contact and that the radio performance
spec1f1cat1ons are not comprom1sed.

-BG_



PA TRANSISTOR REPLACEMENT

The RF Power Transistors used in
the transmitter contain Beryllium
Oxide, a TOXIC substance. 1f
the ceramic or other encapsula-
tion is. opened, crushed, broken
or abraded, the dust may be -
hazardous if inhaled. Use care
in replacing transistors of this

type.

To replace the PA RF transistors:

1.

‘50 watt

‘circuit

desoldering
should be taken to prevent damage ..

- for shorts . and

Unsolder one lead at a t1me with a
solderin iron. Use a
scribe or X-acto knife to hold
the 1lead away from the printed
board until the solder
cools. Remove the mounting screws.
Lift out the transistor. Remove

any old solder from the printed

board
tool.

circuit with a

. Special

vacuum
care

to the printed circuit board runs
because part of the matching
network is included in the base
and collector rums,

Trim the new transistor leads (if
required) to the lead length of«
the removed transistor.

Apply a coat of silicone grease to
the transistor - mounting surface.
Place the transistor in the
mounting hole.

shown on the Outline Diagram.
Then replace the:  tramsistor
mounting screws using moderate

torque (9.4 kg.cm).
Solder the leads to . the piintéa
circuit pattern..
inner edge of mounting hole and
solder the remaining

care not to use excessive heat that
causes the printed wire board runs
to separate from the board. Check
solder
before applying power.

CAUTION

Failure to solder the transistor leads
as directed may result in the generation

of RF 1loops that could damage the
|transistor or may cause low power
output. ' RN 2
REMOVING IC's |
Removing IC's' (and:'moot other
soldered-in components) can be easily

accomplished by using a vacuum desolder-
ing tool such as SOLDA—PULLﬂ“@D or
equivalent. To remove an IC, heat each
lead separately on the solder side and
remove - the - old solder with the
desoldering tool. :

An alternate method is to heat all
pins simultaneously wusing a special
soldering tip.

Align the leads as

CAUTION

‘ The CMOS ‘Integrated Circuit
‘ devices used in this equipment

‘z ‘ 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

Start at the .

length of

transistor lead to the board. Take ' 536°F (280°C).

‘the black metal film of the resistors

bridges

be wused in place of the regular
soldering iron.
REPLACING CHIP COMPONENTS
~ Replacement.. of chip components
" 'should . always be done with a tem-

perature-controlled soldering 1iron such
as Weller EC2000 or EC1000, using a
controlled temperature not exceeding
However, do not touch

or the ceramic body of capacitors with

.the soldering iron.




NOTE 2., Place the '"tinned" end of the
Cminvita component on  the “tinned"” pad -on
The metalized end‘termlnat1ons of the the board and simultaneously touch
parts may be . tquched with the solder1ng the component: and the pad with a
iron, w1thout _causing. demage.;“l e well "tinnéd" 'soldering iron while
. . e . .~ pressing the. component down -on the
.(,")‘"iu « o C ‘ s 7 ’f o 5 . board:. T T ’
REMOVING CHIP COMPONENTS : e N R PR £ 1Y . g :
B 3. Place - the --"tinned" soldering iron
1. Us1ng two soldering irons heat  both o0 .the ‘other end.of:the component
ends of the chip at the same time :and- the pad simultanecusly. :Apply
4 until solder flows,. and  then remove ° solder to the top of the end of the
;. and dlsqard the chlp, - component . until the  solder starts
e : - to flow. Use as little solder as
2. »Remove excess solder w1th a yacuum possible while getting a good
_ solder extractor.,; o joint.
3. Carefully remove ‘the epoxy adhesxve 4. After the component has cooled,

REPLACING CHIP COMPONENTS.

and excess flux to, prevent damage
to the printed board

alcohol.'

1,

iremove: all flux from-the  component
and printed w1r1ng; board -area: ‘'with

TEST AND TROUBLESHOOTING PROCEDURES

U81ng as little solder as possible, Malntenance of the radlo is faci-
"tin" one end.of the component and. litated by ' using  the .servicing' .tech-
.one of .the  pads . on  the pr;nted nigues ' unique to. this radio.- Typical
V1r1“8 boatd- - o voltage readings are ‘provided -on’ the
; T , S¢hematic - D1agram for reference: when
oy w N i troublesh00t1ng A T
(Lo e = — CAUTION }~

S To" protect
a 1nstdnt désttuctxon

: account .

Beforefbench testlng the radio,: be sure of the output voltage charac-x
teristics. of your bench power. nupply. ‘

T

the

P e ".

16.5 Volts
©+ 16,3 Volts -
.:Volts ' -

;o Tratsmitter, uukeyed’ SEHETERT
o Transmitter; keyed (50 ohms,resxstxve load): ;
Ttansmzttef keyed (no, load or non-resxstxve load):14

"These voltages ate spec1f1ed at the normal vehxcle battery termu‘mls_t
into~

of the radio and take: 'the ‘vbltage " drop o f standard cables {
The voltage limits shown for & hon-optxmum load*‘is for

"“worst case" conditions. For antenna ‘mismatchés likely to' bé:ea>

countered . Ln praqt;ce,,thg actual limit; will. approach the L6'3 Volt5

figure. ’ :

AN

Routine 'transmitter 'tedts should be performed at EIA Standard Test

- .Noltages (13.6 VDC for loads:of 6 to 16 ampeteés; 13,4 VDC for'ldads of
.16,.t0..36 ampere-)<
wﬁmeven for traqoxent peake of short duration. ¢;if X ypw;‘

JInput ; vol;ogee must not .excead . the 11m1ts -showh,

.,h‘ LR A

hany chmonly used bepch poqer supplxee cannot meet these requ;rements _

Bench supplxes',

nia:l «. khich duiploy i "brute ‘force" seegulation” ‘and’ ‘filte'ring * (such” &s Lapp"
; wcModely .73)i may -, be ;usable.: whea~~operated in’ parallel w1th ‘a PZ VoIt

“i'for "ldad" tegulatlon "dhd trankiént voltage suppresston.

T,

automotlve storage batteryr i b i

transmxtter pover output transistors - from. possxble‘ RN
the followxng input voltages must not be exceeded:. .

sog e 3 i }‘,.,
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MICROPHONICS T T T
BAND " X RX CG CcCt
Synthesized radios tend to be (MHz) (MHz) ,(HZ) —
sensitive to shock and wvibration, 136.00 |1 | 144.500 | 144, 025 71.9
creating microphonics. The comstruction to | 21136.500 | 136.025 023 | -
of the RANGR radio with its die-cast 353,00 |3 |152.975|152.950 |71.9 |:0.30"
aluminum frame, cast: shield, - and : 4 | 144.500 | 144.025°| =
multiple board-mounting screws, provides : —
a high degree of . immunity. Whea  |3150.00 {1 |159.975|159.950 |71.9
removing printed - circuit . boards ' or . to |2 1150.500 | 150.025 | 023
shields, note the .location of all [174.00 |3 }173.975|173.950 |71.9] 0.30
mounting hardware. ° 4 11159.975 | 159.950

When serviciﬁg the radio be sure : o
that no solder build-up has occurred on  |BAND: frequency band
the chassis or shield. : . 4

: , CH -: ‘channel number
To assure a high degree of resist-

ance to mi crophonics be sure to. . ITX transmit frequency
replace exactly, all hardware removed. . e
Be sure that all mounting screws are |[RX : receive frequency
properly torqued and . shields: are in C e
place. Refer to the Mechanical Layout ' |¢cG : channel guard
Diagram. - :

CCT : carrier control timer

NOTE

Table 3 - Test Program
Loose or rubbxng parts, espec1a11y ' k o
in  the VCO area are partxculatly
sensitive and can cause micro-

phonics. Again, be <certain all-
hardware is properly: 1nstalled and
torqued

TEST FREQUENCIES

1f the EEPROM is not custom pro-
grammed to the customer specified
personality, then ~ a standard test
program 1is provided. The EEPROM 1is
programmed on several channels including
tone and digital Channel Guard and
carrier control timer. The test program
is given in Table 3.

- B9 -




‘)PA TROUBLESHOOTING PROCEDURE

DC VOLTAGE CHECK

First

Check the meter. readlngs for power supply voltage and various stab111zed
DC voltages, at . TP608.

The typical readings for the test po1nts are given in the chart below.

'TEST - FUNCTION | .. 0 TYPICAL
POINT - MEASURED READING
TP608-3 9V-RX 0-15V 9V
TP608;4 5V 0-15V 5V
TP608-8 EX9V 0-15V 9V
TP608-9 +8v 0-15V 8v
TP608-11 | 9V 0~15V 9v
TP608-12 | A+ 0-15V 13.6V

EXCITER QUICK. CHECK

When troubleshooting the transmitter,
DC voltages across Exciter resistor R116, the Syntheslzer output (J206),

TABLE 4 - READINGS AT TP608

Exciter output (J102) as listed in Table 5.

check for typical readings for the
and the

SYMPTOM

PROCEDURE

ANALYSIS

Little or
No RF Output

Key transmitter and monitor
Exciter DC voltages across
R107 for 1.1 VDC or R116

1.0 vDC.

Each voltage should increase.

R116

- +

If voltage does not
increase, check TR101,
TR103 and associated
components.

Disconnect the coaxial cable
plug P402 from the Synthe-
sizer board and measure RX/EX
INJECTION, J206. Should be +1
to +7 dBm.

If synthesizer ' output
is low, check IC208 and
associated circuitry.

Disconnect the coaxial cable
plug Pl from the Exciter
board and measure EXCITER
OUTPUT, J102. Should be 0.34
watts or more.

If EXCITER OUTPUT is
low, check TR101,
TR103 and associated
components.

TABLE 5 - EXCITER QUICK CHECK

- B10 -




TYPICAL PERFORMANCE INFORMATION

SIGNAL LEVELS

SIGNAL INDICATION VOLTAGE LEVEL

CAS High Level 9.0 VDC
Low Level 0.15 vpC
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 DSBL, Input | Logic Low (Sq. .Dis) 0 VDC
Logic High(Sq) 2.4 VDC
Rx Un-8q . 0.14 VDC
CCT PA ENBL Logic Low 0.35 vVDC
Logic High 5.5 VDC
TX ENB Logic Low 2,0 VDC
Logic High 9.0 VvDC
PTT, Input Logic Low ¢] VbC
Logic High 13 vDC

TABLE 6 ~ SIGNAL LEVELS

Front Connector J8o1
RX RF P401
RX/EX INJ P402
EX Qutput J102

TABLE. 7 RADIO CONNECTOR IDENTIFICATION
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TRANSMITTER ALIGNMENT

TEST PROCEDURES

These Test Procedures are designed to dssist you in servicing a transmitter

that is operating, but not properly. Once a defect is pinpointed, refer to
the Transmitter Troubleshooting Procedure. Before starting, be sure that
transmitter is tuned and aligned properly.

SCAUNON

Before bench testing the radio, be sure of the output voltage charac-
teristics of your bench power supply. .

To protect the transmitter power output transistors from possible
instant destruction, the following input voltages must not be exceeded:

Transmitter unkeyed: 16.5 Volts
Transmitter keyed (50 ohms resistive load): 16.3 Volts
Transmitter keyed (no load or non-resistive load):14.0 Volts

These voltages are specified at the normal vehicle battery terminals
of the radio and take the voltage drop of standard cables into
account. The voltage limits shown for a non-optimum load is for
"worst case'" conditions. For antenna mismatches likely to be en-
countered in practice, the actual limit will approach the 16.3 Volt
figure.

Routine transmitter tests should be performed at EIA Standard Test
Voltages (13.6 VDC for loads of 6 to 16 amperes; 13.4 VDC for loads of
16 to 36 amperes). Input voltages must not exceed the limits shown,
even for transient peaks of short duration.

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

MODULATION LEVEL ADJUSTMENT

The MOD ADJUST controls are adjusted to the proper setting before shipment
and normally do not require readjustment. This setting permits approximately
75% modulation for the average voice level. The audio peaks which would cause
overmodulation are clipped by the modulation limiter. The limiter, in comjunction
with the de-emphasis network, instantaneously limits the slope of the audio wave
to the modulator, thereby preventing over-modulation while preserving intelligi-
bility.

- B12 -
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TEST EQUIPMENT

1.
2.

An audio oscillator (GE Model 4EX6A10)
Deviation Monitor

PROCEDURE FOR SETTING THE SYNTHESIZER TRANSMIT DEVIATION

10.

NOTE

The transmit deviation has been properly set by the factory and should
require no readjustement. Should it become necessary to adjust the

deviation, please refer to the  Maintenance Manual LBI-38184 and the

section- TX ‘AUDIO PROCESSOR in SYSTEM CONTROL BOARD and MODULATION LEVEL
CONTROL - in- FREQUENCY SYNTHESIZER BOARD, These will familiarize you with
the  modulation deviation: ‘and make “the Alignment Procedure more
understandable. ‘ o

‘Select a center frequency channel. Remove P604

Rotate RV201 and RV604 fully counterclockw1se.

Apply a 1 kHz tone at 1 Vrms through a 100uF capacitor to MIC HI at
J701-6 (+ lead of capacitor). v

Connect the deviation monitor to the antenna connector J1 via a 30-dB -
coupler, whose output is terminated in a 50-ohm load. Key the radio.

Set VCO MOD ADJUST, RV202 for +3.75 kHz deviation.

Adjust DEVIATION SYMMETRY ADJUST RV603 for a difference between plus and
minus peak frequency deviation of less than +0.1 kHz.

Repeat procedures 4 and 5 until the specified frequency deviation is
obtained in both directions. '

Set RV604 fully clockwise. Apply a 400 Hz tone to J604-2 and with the
radio keyed, vary its amplitude until the Deviation Monltor reads 1 kHz.
Note the level.

Change the signal generator frequency to 10 Hz at the same level and set
LOOP MOD ADJUST, RV201 for a deviation of 1 kHz. Unkey the radio.

Disconnect the signal generator and replace P604 in position 1-2.

Select a frequency with Tone Channel Guard (preferably close to the
center frequency).

Key the radio and set CG DEVIATION ADJUST, RV604 for a deviation readlng
of +0.75 kHz. , _

NOTE: If channel Guard is not used on any frequency, the VCO MOD ADJUST RV202

may be set for a deviation of +4.5 kHz instead of +3.75 kHz.

AUDIO CHECKS
TEST EQUIPMENT REQUIRED

e Audio Oscillator e Oscilloscope
e Voltmeter e Deviation Monitor

- B13 -




AUDIO AC VOLTAGE

1. Connect audio oscillator output across J701-6 (or J801-9) and J701-5 (or

J801-5).

-

; I1C607-1 I1C607-7

1 1 = S
SCOPE HORIZONTAL | 200 pSEC/DIV 200 uSEC/DIV
SETTING

VERTICAL
SET AUDIO OSCILLATOR

at 1000 Hz WITH OUTPUT

OF 1.0 VRMS. MODULATION
ADJUSTED FOR 4.5 kHz
DEVIATION. NOTE: AN RMS

OR PEAK READING VOLTMETER
WILL READ 1/2 TO 1/3 OF
PEAK-TO-PEAK READINGS.

2 VOLTS/DI1V

2 VOLTS/DIV

AUDIO SENSITIVITY

1. Connect audio oscillator output across J701-6 (or J801-9) and J701-5 (or
J801-5). Adjust output for 1000 Hz at 1.0 VRMS.

2. Reduce generator output until deviation falls to 3.0 kHz for radios without
Channel Guard or to 2.25 kHz for radios with Channel Guard. Voltage should
be less than 120 millivolts.

SYNTHESIZER AND TRANSMITTER ALIGNMENT

TEST EQUIPMENT REQUIRED

Wattmeter, 50 ohm (capable of measuring 150 Watts & 1 Watt)
DC Voltmeter, 20,000 ohms per volt

Digital Voltmeter

Power supply, 13.8 VDC regulated

An output meter or a VTVM

(0, B P S

PRELIMINARY CHECKS AND ADJUSTMENTS

7 — = NGFE! —— ) =

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

l. Apply DC power to radio.

— L ERNO T
Before alignment or making any adjustments to the transmitter, be sure ‘
| that power supply voltage (A+) and various stabilized DC voltages are
proper. Refer to Table 4.
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ALIGNMENT PROCEDURE

— SYNTHESIZER -

METERING | TUNING METER
. , STEP|""pOINT | CONTROL | READING ; . PROCEDURE

NOTE

.The - synthesizer -is factory aligned
and should not require  further
adjustment. . Should it become
‘necessary to adjust the synthesizer,
please refer to the Maintenance Manual
LBI~38184 and “Frequency Synthesizér"
.section, These will familiarize you
‘with the operation of the VCO's and
‘make the Alignment Procedure more
"understandable,

NOTE

The label on the cover of the
Synthesizer must be removed, or holes
made in it to gain access to the
ad justable components, through the
existing holes in the shield. These
hole locations are shown in Figure 3.

NOTE

Should it become necessary to adjust
the synthesizer, program a PROM to

‘ the highest frequency of the split
for proper alignment, that is: 153

MHz for CMG-171A, 174 MHz for

CMG-171B.

1. | TP201 Ccv202 7.0 VDC | Select highest frequency  transmit
(Control channel in the split metioned above.
Voltage With a 50 ohm load on the antemna
Monitor) connector J1, key the radio. Adjust

Cv202 until the lock detector
indicator, CD711, goes out. Monitor
TP201 with a digital voltmeter and
adjust CV202 for a reading of
7.040.1VDC.  Check that CD711 remains
out. Unkey the radio.

2, | TP201 Ccv201 7.0 VDC [Select highest receive channel in the
(Control split as in Step 1 (release PTIT switch).
Voltage Ad just CV201 until lock detector
Monitor) indicator CD711 goes out. Monitor

TP201 with a digital voltmeter and
adjust cv2ol for a reading of
7.0+0.1 VDC. Check that CD 711 remains

out.
3. | TP201 3.5 to Select each receive and transmit
(Control 7.5vDC channel. Voltage at TP201 should be
Voltage between 3.5 and 7.5 VDC.
Monitor)
‘ 4, 1 J206 +1 to RX/TX injection level should be
‘ +7 dBm between +1 and +7 dBm.
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— REFERENCE OSCILLATOR FREQUENCY -

METERING

TUNING

METER

STEP POINT CONTROL | READING FROCEDURE
5. J206 FREQ Channel NOTE

TRIM Operating

Control |Frequency| '|This step assumes the frequency is

- on measured when the transmitter is

TCXO0 first keyed. 1If delayed, the rapidly
rising ambient temperature must be
taken into consideration. The
oscillator frequency should be set at

| 25°C ambient temperature.
Press the PTIT switch while monitoring

the Rx/Ex injection frequency at J206.
Adjust FREQ TRIM Control on TCXO for the

assigned channel frequency within #0.5
Ppm.
Note: The receiver injection frequency

will automatically be correct.
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- EXCITER -

STEP

METERING
POINT

TUNING
CONTROL

METER
READING

PROCEDURE

NOTE

The Exciter requires no adjustment.
If it becomes necessary to check the
Exciter, proceed as follows.

340 mW

NOTE -

| The Exciter can be isolated from the
'l rest of the radio for checking
purposes, if desired. To isolate and
set up for alignment, remove coaxial
cable connector P402. Connect a (0-1
watt) wattmeter to J102. Apply a
+3 dBm on-frequency signal to P402
.using adaptor coaxial cable
B19/CFQ-3234,

Check output power on the wattmeter. It
should be greater than 340 milliwatts.

J1

RV1

Rated .
Output
Power

"each channel.

NOTE

Disconnect wattmeter from J102.
Reinstall P402, if removed. Connect
a (0-150 watts) wattmeter and 50-ohm
load to antenna jack Jl.

110 WATT POWER AMPLIFIER
Monitor the transmitter output power omn
Select the channel with the
lowest output power and set RV1 for 110
watts output.

40 WATT POWER AMPLIFIER
Monitor the transmitter output power on
each channel. Select the channel with the
lowest output power and set RV1 for 40
watts output.

- B17 -
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cvzo2

This module is tactory tuned ond does not require fieid adjustment

I” v
]
\\ ”’ -
A \
Cv201 : ()
Ny RV201
RV202
<::::> VCO MOD LOOP MOD
7N
\ ]
(g

-
VAN
{ ’L
N

J

”~

\\
() TP201

-

—J L J

Figure 3 ~ Hole locations for synthesizer tuning and
transmitter deviation adjustment
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RECEIVER ALIGNMENT

Alignment of the Front-End and
Local Injection circuits are not
required because band-pass filters are
employed in the = RANGR  wideband
synthesized radio receiver.

TEST EQUIPMENT REQUIRED

20,000 ohms-per-volt multimeter.
AC Voltmeter

RF Signal Generator

Frequency Counter (136 to 174 MHz)
4-ohm 15 watt resistor

Audio Isolation Transformer (1l:1)
19A116736P1 or equivalent

NOTE

Before aligning the receiver
or making any adjustments to
the radio be sure that the
output of 9 Volt Regulator is
9.0 +0.2 vpC

ADJUSTMENT PROCEDURES

RECEIVER FREQUENCY ADJUSTMENT

No receiver frequency adjust-
ment is required.

2nd RECEIVER OSCILLATOR

Using a frequency counter monitor
2nd Local Terminal., Set L506 for a
frequency of 81.745 MHz +200 Hz.

IF/FM DETECTOR ALIGNMENT

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

‘Watts

Connect a 4-ohm, 15-watt resistor
in place of the speaker. 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 35
output (4.47 VRMS) wusing the
Distortion Analyzer as a voltmeter.

Set the output signal level of the
RF signal generator so as to obtain
12dB SINAD at audio output.

Adjust coils L501 and L503 to L505
to obtain minimum 12 dB SINAD.

Set the output signal level of the
RF signal generator to 1000 microvolt.

Ad just
output.

L508 fo; maximum audio

- B19 -
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SPEAKER LEAD >———¢——Q—
A o 3 Loap |
. SPEAKER LEAD >— >

ISOLATION
TRANSFORMER

T

DISTORTION
ANALYZER

' OR

AC VOLTMETER

|
(M

"Figure 5 - Au&io Isolation:Transformer.

RV601 ADJUSTMENT PROCEDURE

between various bands of RANGR.

RV601 is used to set squeichgamplifier gain to correct for noise variations
This control does not require adjustment unless
the squelch hybrid HC601 is. changed or the systems board is exchanged: between

radios of different frequency bands.

1)
2)
3)
4)
5)
6)
D)
8)

9)

Connect a signal generator to the antenna connector.

Set the squelch control on the Control Head fully clockwise..:

Set RV601l on the System Control board fully clockwise.

Set the signal generator to the level to produce -20dB quieting.
Raise the generator level by 2dB.

Set the squelch control on the Control Head fully countefciockﬁise;
Ad just RV601 until the squelch just closes.;t

Set the modulation frequency to lkHz with 3kHz deviation.

Check the signal generator 1level required to just open the squelch

should be greater than the 20dB level and less than luV.'

- B20 - (Page B21 is blank)
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RECEIVER AUDIO AND SQUELCH CHECKS

SQUELCH CIRCUIT TEST WITH 6kHz SIGNAL AUDIO CIRCUIT
PRELIMINARY STEPS PRELIMINARY STEPS
1. Set the squelch on the control head 1. Apply 1000 uV on frequency signal with 1000 Hz
to close at 8 dB SINAD level. modulation and 3 kHz deviation to antenna jack
Ja%

2. Quiet receiver with 1000 uV modulated
signal applied to antenna jack Jl. 2. Output set to 10 Watts (6.3 VRMS) into 4-ohm

3. Set modulation frequency to 6 kHz. load.

iy 3. Use 1 megolm probe.
4. Set deviation to 3 kHz.

5. Use 10 megohm probe.

®

HOR .5 MSEC/DIV
VERT 50 mV/DIV
(160 mV P-P)

HOR .1 MSEC/DIV
VERT 0.1 V/DIV
(0.3 " 0.6 V p-p)

HOR .1 MSEC/DIV
VERT 0.1 V/DIV
(0.5 V p-p)

®

HOR .5 MSEC/DIV
VERT .2 V/DIV
(.84 V P-P)

©

HOR .1 MSEC/DIV
VERT 2 V/DIV

(7.578.0 VDC)
BASE LINE 0 VDC

®

HOR .5. MSEC/DIV
VERT .1 V/DIV
(.28 v pP-P)

®

HOR .5 MSEC/DIV

PRELIMINARY STEPS VERT .1 V/DIV
(.28 v P-P)

SQUELCH CIRCUIT CHECKS WITH NOISE

1. Set the squelch on the control head
to close at 8 dB SINAD level.

2. Remove input signal.
3. Use 10 megohm probe. ®

HOR .5 MSEC/DIV

VERT 50 mV/DIV
(280 mV P-P)

HOR .5 MSEC/DIV

VERT 1 v/DIV

(3.5%4.0v p-P)

HOR .5 MSEC/DIV
VERT 1 V/DIV
(2 v pP-P)

0,

HOR .5 MSEC/DIV
VERT 2 V/DIV
(8.8 Vv P-P)

©

HOR .5 MSEC/DIV
VERT 2 V/DIV
(7.5~8.0 VvDC)
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TEST PROCEDURE

These Test Procedures are designed
to help you to service a receiver that
is operating,
problems encountered could be 1low
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 pinpointed,
refer to the "Service Check" listed to
correct the problem. Additional
corrective measures are included 1in
the Troubleshooting Procedure. Before
starting with ~ the receiver
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 ADJUSTMENT

NOTE

These procedures are written
around the Heathkit Distortion
Analyzer. If a Distortion
Analyzer other than the Heath
IM-12 1is wused, measure the
sensitivity and modulation
acceptance bandwidth in accord-
ance with .manufacturer’'s
instructions.

1. Unsquelch the receiver.

STEP 1
AUDIO POWER OUTPUT
AND DISTORTION

but not properly. The

Test .

TEST PROCEDURE

- B

" Disconnect the speaker.

Measure Audio Power Output as follows:

‘Apply a 1000 microvolt, on-frequency

test signal modulated by 1,000 Hz
with 3.0 kHz deviation to antenna
jack J1.

With 10 Watt Speaker

Conhect a
4-ohm, 15-watt load resistor in its

place.

Connect the 1isolation transformer
input across the resistor. Connect
the isolation transformer output to
the Distortion Analyzer (See Figure
5)0 ' .

Adjust the VOLUME control for
10-watt output (6.32 VRMS) using the
Distortion Analyzer as a voltmeter.

Make distortion measurements accord-
ing to manufacturer'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

- B24 -

If the distortion is more than 3%,
or maximum audio output is less
than 10-watt, make the following
checks:

Battery and regulator voltage-—--low

voltage will cause distortion.
(Refer to Receiver Schematic
Diagram for voltages.)

FM Detector alignment (Refer to

Receiver Alignment).

STEP 2
USABLE SENSITIVITY
(12 DB SINAD)




TEST PROCEDURE than rated 12 dB SINAD, check the
alignment of the IF stages as
directed in the Alignment
Procedure.

If STEP 1 checks out properly,
measure the receiver sensitivity

‘ as follows:

A. Apply a 1000 microvolt, on-frequency STEP 3
signal modulated by 1000 Hz with MODULATION ACCEPTANCE
3.0 kHz deviation to J1. BANDWIDTH (IF BANDWIDTH)

B. Place the RANGE switch on the TEST PROCEDURE
Distortion Analyzer in the 200 to

2000 Hz distortion range position If STEPS 1 and 2 check out
(1000 Hz filter in the circuit). properly, measure the bandwidth as
Tune the filter for minimum follows:

reading or naull on the lowest

possible scale (100%, 30%, etc.) A. Reduce audio output level to 10% of

. rated output.
C. Place the RANGE switch to the SET

LEVEL position (filter out of the B.
circuit) and adjust the input
LEVEL control for a +2 dB reading

on a mid range (30%).

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

- D. Set signal generator output to

0.3 uv. Switch the RANGE control

from SET LEVEL to the distortion

range. Read just Distortion

Analyzer SET LEVEL as required

until a 12 dB difference (+2 dB to

‘ ~10 dB) 1is obtained between the

C. Set the RANGE control on the Distor-
tion Analyzer to the SET LEVEL posi-
tion (1000 Hz filter out of the
circuit), and adjust the input
LEVEL control for a +2 dB reading
on the 307 range.

SET LEVEL and distortion range
positions (filter out and filter
in).

D. While increasing the deviation of
the Signal Generator, switch the
RANGE control from SET LEVEL to

E. The 12 dB difference (Signal plus d}stortlon jrange Pntll a 12 dB
Noise and Distortion to noise plus difference is obtalped b?tween the
distortion ratio) is the ''usable" SET ~LEVEL and distortion range

sensitivity level. The sensitivity readings (from +2 dB to -10 dB).
should be 1less than rated 12 dB

SINAD specifications with an audio E. The deviat%on control reading for
output of at least 5 Watts (4.47 t§e 12 .dB difference is the Modula-
Volts RMS across the 4.0 ohm tion Acceptance Bandwidth of the
receiver load using the Distortion receiver. It should be more than

Analyzer as a Voltmeter). *+7.0 kiz.

F. Leave all controls as they are and SERVICE CHECK

all equipment connected if the Modu-
lation Acceptance Bandwidth test is
to be performed.

If the Modulation Acceptance Bandwidth
test does not indicate the proper
width, check the synthesizer frequency
SERVICE CHECK and then refer to the alignment of IF
stages.

If the sensitivity 1level is more

ERICSSON Z

Ericsson GE Mobile Communications Inc.
Mountain View Road e Lynchburg, Virginia 24502
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BOTTOM VIEW @ @
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SYMBOL| GE PART NO. NOMENCLATOR

! B13/MTC0024258 | CASE,SHIELD

2 BI9/MTCD02370 | CASE,SHIELD

3 BI9/MTT0211728 | SEAL

4 BI3/NPNN22095A | PLATE,SERIAL NO.

5 BIS/MPNNIS349 | OVER LAY

6 B13/MT2002812 | ADHESIVE TAPE

7 BIS/MPPKO 1415 GASKET,ANTENNA CONNECTOR
8 BI3/MPPKO 1416 GASKET,INTERFASE CONNECTOR
10 B19/MPPKO1286 | GASKET,SHIELD

it BI3/MPPKO116! GASKET,SHIELD

12 BI3/MPPKO1163 GASKET,SHIELD

13 B819/MTBIS3924 | CASE,SHIELD

4 819/MTB!153925A | COVER,SHIELD
30 BI9/MTBIEO80S | PLATE,GROUNDING

3t B19/MPPKO!162 GASKET,SHIELD
35 BIS/MPBCO8459 | FRAME ASM (COMPLETE ASM!
36 Bi9/MPBCO8460 | TOP COVER ASM (COMPLETE ASM)
37 BI3/MPBCO846! | BOTTOM COVER ASM (COMPLETE ASM)
38 BI3/MPBX18126 MOUNTING BRACKET
39 B13/MPXPOI744A | MOUNTING HARDWARE

MECHANICAL LAYOUT DIAGRAM 2/2
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HARDWARE (SCREW) KIT
KIT CODE: B19/MPXP01954A 1/2
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BOTTOM VIEW

HARDWARE (SCREW) KIT

KIT CODE:

ITEMNO.| GE PART NO. DESCRIPTION QTY PER KIT
!5 Bi9/MTLO323068 | FOOT 4
16 BI9/MTTO02!1134A | SPACER 4
17 B819/MTV002836 | COVER !
18 B13/MPSRO2IS9B | SPRING I
19 B819/MPTG02014A | SCREW t
20 BIS/MPTG020!5 | SCREW 4
2! 819/MPTG020I6 | SCREW 4
22 BI9,BRTG03830 | SCREW,PAN HEAD M3x8 56
23 B19/BRTG03942 | SCREW,PAN HEAD M3x8 3
24 B19/BRTG03943 | SCREW,PAN HEAD M3x12 3
25 819.BRTG03293 | SCREW,FLAT HEAD M3xI0 6
26 B19,/BRTGOI781 WASHER, THRUST 4
27 319/BRTGOI0I | WASHER !
28 BI9/MTL035255 | SPACER |
29 BI9/MTT021147 CLAMP,CABLE |

B19/MPXP0O1954A 2/2
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339

205

MOUNTING BRACKET MOUNTING HARDWARE KIT
CODE:B19/MPBX18126 KIT CODE : B19/MPXP01744A
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DESCRIPTION

The System Control board for RANGR
provides all functions necessary for
two-way communications. This board is
controlled by the control unit.

The System Control board
interconnects with the power/control
cable from the control unit.

The System Control board contains
the audio circuitry, microcomputer,
EEPROM and voltage regulators. The
micro-computer controls all system
functions, supplies frequency data to
the frequency - synthesizer, and
tone/code data to the Channel Guard.

In addition to the normal radio
functions, the microcomputer  contains
self-diagnostic maintenance routines
to aid in troubleshooting the radio.
Included are an internal test of the
microcomputer and input/output tests
to assure proper operation of the data
port and data  bus. Details and
procedures are included in the Service
Section of this manual.

The system control and interface
circuits consist of the microcomputer,
electrically eraseable PROM, interface
circuits for voltage shifting and pro-
tection, and a watchdog timer. The
EEPROM gives the user the capability
to program the radio's personality as
desired. The EEPROM contains the
receive and transmit frequency data,
Channel Guard tone frequencies/digital
codes and the CCT delay on a per-
‘channel basis.

NOTE

The EEPROM may be programmed
serially through the front con-
nector using the General Electric
Universal Radio Programmer Model
TQ2310.

‘synthesizer,

CIRCUIT ANALYSIS

SYSTEM CONTROL BOARD

MICROCOMPUTER AND CONTROL

The microcomputer interfaces with
the control unit through J701/J702 and
responds to all wuser commands and
control functions originating from the
control unit. It provides the transmit
and receive data to the frequency
switching information for
tone and digital Channel Guard, and
provides the carrier control timer
(CCT) function when the radio is in the
transmit mode.

When the wmicrophone is keyed, the
PTT line from the control unit goes
low. This low 1is applied to the
microcomputer through buffer TR702 and
inverter TR703. TR702 is controlled by
ignition switch A+, The ignition
switch must be on and A+ applied to the
base of TR702. TR702 must be turned on
to permit keying of the transmitter.
When Channel Guard 1s present, the
release of the PTT signal is delayed by
the microcomputer for approximately 160
milliseconds to eliminate any squelch
tail.,

The microcomputer immediately
closes the antenna relay switch by
applying a 1low 1level to DPTIT at
1C702-28. The microcomputer then
delays 15 milliseconds before transmit
9V is switched on by applying a low
level to TX ENB at IC702-32, This is
done to guarantee that the antenna
relay contacts are closed before the
transmitter is energized. Once DPTT is
low, the receive audio 1is muted.
Buffers TR705 and TR704 provide DPIT to
the audio control circuits, and antenna
relay. IC704-B provides the DPTT
signal to the Tx/Rx VCO's and the audio
processor.

Copyright © February 1990 General Ericsson GE Mobile Communications Inc.
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The TX ENB line is controlled by
microcomputer port 1, bit 5 (IC702-32)

through inverter TR712 and Dbuffer
TR71l1. A low level on 1C702-32 turns
TR712  off, allowing the base of TR71l
to rise. TR711 turns on, and applies
A- to the TX ENB line. Inverter TR710
is also turned on during this time to
inhibit the alert tone PTT.

CHANNEL SELECTION

The microcomputer and EEPROM pro-

vide the radio with up to 16 independent

transmit and receive frequencies.
Each time the PTT switch is operated
the microcomputer transfers channel
data from the EEPROM and converts it
to frequency data assigned to the
selected channel, The frequency data
is then loaded serially into the
frequency synthesizer.

The microcomputer continually
monitors the status of tri-state
buffers IC703A-D. These buffers are
periodically turned off by a positive
5 volt, one millisecond pulse from
1C702-36. At the same time PROM power
switch TR708 is turned on and applies
+5 VDC to the EEPROM. When the
buffers are turned on, channel select
data is loaded into input/output ports
of the microcomputer through ports
P20-P23. Power is then applied to the
EEPROM and the tri-state buffers are
turned off. The microcomputer
converts the channel select data into
address information, accesses the
EEPROM, and receives the frequency
data stored in the addressed location.
This data then passes through the I/0
ports of the EEPROM and P20-P23 of the
microcomputer. The conversion process
is repeated eight times in rapid
succession (eight locations are
required for each channel) and the data
loaded serially into the frequency
synthesizer over the clock and data
lines. This data also includes Channel
Guard information, if present, and
carrier control timer information on a
per—channel basis, A 4-millisecond
channel change pulse from port Pl6 of

the microcomputer is also sent to ‘the
frequency synthesizer to speed up
channel acquisition.

WATCHDOG TIMER

The watchdog timer, comnsisting of
a digital counter IC701-A and TR701,
monitors the operation of the micro-
computer. IC701-A generates a reset
pulse in the unlikely condition ' that
the microcomputer goes awry and does
not execute the software properly.

A 6 MHz crystal X701 steps the
microcomputer through the software. As
programmed in software a random pulse
appears at IC702-35 and is applied to
the base of inverter TR701 momentarily
turning it on and inhibiting any reset
pulse from timer IC701-A. A
discharging circuit consisting of R710
and C705 forces the microcomputer to
toggle I1IC702-A. If the timer does not
receive any inputs for a specified
period of time, TR701 turns off and
IC701-A times out and applies a reset
pulse to pin 4 of the microcomputer.
The  watchdog reset’  will normally
restore the microcomputer to normal
operation so that only one pulse will
occur. In the event the microcomputer
is not restored to normal operation, a
6 Hz square wave will ‘appear on the
reset line and the indicator  /CD711
(normally wunlit) will -turn on. :

ADVANCE CHANGE PULSE

The advance change pulse is received
from connector J702 and applied to the

microcomputer interrupt port. IC702-6
through inverter TR707. The advance
change pulse 1is important in radios

equipped with PSLM. When a call is

received on a priority channel the
advance change ©pulse interrupts the
microcomputer, forcing it to service
immediately the I1/0 circuits. The

tri-state buffers are turned on and new
channel select information read in.
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CARRIER CONTROL TIMER

The carrier control timer function
is executed by the microcomputer under
software control on a per-channel
basis. When the programmed time has
elapsed an alert tone is generated from
P13 (IC702-30) on the microcomputer,
applied to the audio PA and heard on
the speaker. The CCT may be programmed

for 1 or 2 minutes or disabled
(programmed for no CCT).
VOLTAGE TRANSLATION

Inverter buffers IC704D-G trans-

late the 5 DVC levels required by the
microcomputer to the +9 VDC level used
by the frequency synthesizer. Inverter
TR709 restores the proper polarity to
the clock.

FREQUENCY  SEGMENT CONTROL

To achieve rapid wideband VCO
tuning extending over the 136-153 MHz
range or the 150-174 MHz range, each
Bandsplit is divided into  four
frequency segments.

By selecting one segment the
operating frequency spread of the VCO
is 1limited -and frequency lock time
reduced. Each segment is identified by
- two bits on a per-channel basis and
programmed into the EEPROM. Capacitors
are switched in and out of the VCO tank
circuit to set the VOO tuning range to
cover the correct frequency segment.

The frequency segment control
circuit consists of a dual "D"-type
flipflop operating under control of the
microcomputer. The four frequency
segment identification bits appear on
the channel change and data lines and
fed to dual 'D" FF 1IC705. At the
appropriate time the microcomputer
applies the enable signal to clock the
new segment data change through the
FF. The output of the FF's is a binary
expression identifying the frequency
segment selected. Table 1 identifies

‘the binary expression and the selected

frequency segment.

The out put of the frequency
segment control circuit is applied to
the modulation level control and the
frequency segment selector circuits.
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FF OUTPUT
‘ SEGMENT | FREQUENCY |IC705-1 | IC705-2 | IC705-13{1C705-12] GROUNDED
SPLIT (INPUT (INPUT (INPUT (INPUT MODULATION
(MHz) TR216) | TR217) TR218) |TR219) RESISTOR
1 136-140 0 1 0 1 NONE
2 140-144 0 1 1 0 R275
136-153MHz| 3 144-148.5 1 0 0 1 R276, R296
4 |148.5-153| 1 0 1 0 R275,R276
' R296
1 150-155.5 0 1 0 1 NONE
155. 5-
2 7615 0 1 1 0 'R275
161.5-
150-174MHz| 3 767.5 1 0 0 1 R276, R296
4 167.5-174 1 0 1 0 R275,R276
R296

TABLE 1 - Frequency Segment Selection
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TX AUDIO PROCESSOR

The audio processor provides audio
pre-emphasis with amplitude limiting
and post limter filtering and a total
gain of approximately 24 dB.
Approximately 27 dB gain is provided
by IC607A, 4 dB by IC607B and -7 dB by
R666, R667.

The 9 Volt regulator IC606 powers
the audio processor and applies
regulated 9 volts to a voltage divider
consisting of R665, R668 and symmetry
control, RV603. The +4.5 V output from the

voltage divider establishes the
operating reference point for
operational amplifiers IC607A and
IC607B. C636 provides an AC ground at

the summing input of both operational
amplifiers. ' ’

When the input signal to IC607A-2
is of a magnitude such that the
amplifier output at IC607A-1 does not
exceed 5 volts P-P, the amplifier
provides a nominal 27 dB gain. When
the audio signal level at IC607A-1
exceeds 5 volts P-P, the amplifier gain
is reduced to 1. This limits the audio
amplitude at IC607A-1 to 6 volts P-P.

Resistors R662, R663 and (€633
comprise the audio pre-emphasis network
that  enhances the signal-to-noise
ratio. R663 and €633 control the
pre—-emphasis curve below limiting.
R662 and C663 control the cut-off
point for high frequency pre-emphasis,
As high frequencies are attenuated,
the gain of IC607 is increased.

Audio from the microphone 1is
coupled to the audio processor through
R662 and C633.

The amplified output of IC607A is
coupled through R666, (€633, R669,
R670, R671 and bilateral switch IC608C
to a second operational amplifier
I1C6078B. The bilateral switch is
controlled by the DPTT line so that Tx
audio is transmitted only when the PTT
switch is pressed. IC607B provides a
signal gain of approximately 4 dB.

The Channel Guard tone input 1is
applied to Dbilateral switch IC608C
controlled by the DPTT line.

The CG tone then modul ates the
reference oscillator and VCO on the
synthesizer board.

A post-limiter filter consisting
of IC607B, R669-R671, R687, C639 and
C640 provides 12 dB per octave roll-off.
R666 and €637 provide an additional 6
dB per octave roll-off for a total of
18 dB. The output of the post-limiter
filter is coupled through the VG (Voice
Guard) unit or directly to the
synthesizer Tx MOD.

TX enable switch IC608-D shorts
out operational amplifier IC607-B when
the radio is in the receive mode. The
TX ENABLE signal -is generated by the
microcomputer when the PTT switch is
operated and is less than 2.7 VDC in
the receive mode.

RX AUDIO

Received audio from the FM detector
is applied to the input of audio pre-

amplifier IC603-A. The audio output
level of the audio preamplifier 1is
adjusted by Volume/Squelch HI 1level

control RV602 for 300 millivolts RMS.
The audio of 300 millivolts RMS is
applied to the audio preamplifier
(1C603-B) through the Tone Reject
filter (HC603). When VG is opptionally
added, this audio is applied to VG
(Voice Guard) circuit (IC611, HC605).
Audio output from the VG circuit is
applied to Tone Reject filter (HC603)
through pins J606-2 & 3. The audio is
then applied to the volume and squelch
controls in the control unit through
connector J701-10.

Audio is returned on the VOL ARM
through J701-4 and applied to audio
gate (bilateral switch) IC601-B. The
audio gate 18 controlled b DPTT
(delayed Push-To-Talk) and PA KEY/CCT
PA ENB and 1is turned on when the
control input (pin 5) exceeds 7 VDC.
The gate is turned off when the control
input is less than 2 volts. Receipt of
an on-frequency signal (if present) with
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sufficient signal-to-noise level and
the ‘correct Channel Guard frequency
will cause the audio control circuit to
apply +9 volts to IC601-B turnlng the
audio gate on.

Audio from the audio
applied to the de-emphasis
consisting of a low-pass filter and a
high-pass filter. :

The low-pass filter provides a 6
dB per octave roll-off between 300 and
3000 Hz. The high-pass filter attenuates
frequencies below 300 Hz.

The audio output from the de-emphasis
network is applied to the non-inverting
input of the audio power amplifier.
The audio power amplifier comnsists of
I1C602, and associated circuitry, and
provides 10-watts (6.3 VRMS across a &
ohm 1load) of -audio output power at
terminals J702-20 and 22. The gain of
IC602 is determined by the value of
R622,

SQUELCH CIRCUITS

The squelch circuit(HC60l)monitors
noise on the SQ ARM output 1line and
allows the receiver to be unmuted when
an on-frequency signal reduces the
noise level below the squelch
threshold setting. ‘

The 300 millivolt output of the
audio preamplifier is applied to the
squelch circuit through the variable

squelch control in the control unit.
The squelch control sets the noise
threshold level required to operate

the squelch circuit. When the noise
falls below the threshold level, the
receiver is unmuted.

The squelch circuit(HC601) con-
sists of a high-pass filter, an
averaging detector, DC amplifier, and a
Schmitt trigger shown in Figure 1. The
high-pass filter consisting of HC601-A,
removes all voice signals from the SQ
"ARM output and couples noise to
HC601-B.

gate is
network -

Noise in the 6-8 kHz range is
applied to the averaging detector con-—
sisting of HC601-B. The noise is
rectified and filtered to provide an
average DC output level proportional to
the noise input. The DC output level
is adJusted by RV601 ‘

The average DC level is amplified
by HC601-C to a level ranging from 0
to 6.0 VDC, and applied to the
non-inverting input of the Schmitt
trigger, HC601-D. The inverting input
of HC601-D is referenced to 4.5 VDC.
IC603-C provides the stable 4.5 VDC
reference voltage.

When the DC level exceeds 4.5
VDC, Schmitt trigger HC601-D switches
and provides a positive voltage to the
CAS (Carrier Activity Sensor) and RUS
(Receiver Unsquelched Sensor) control
transistors in the -audio control
circuits. The Schmitt trigger will
remain on until the threshold level
falls below approximately 4.3 vDGC.
This difference in voltage between the

firing point and turn-off  point
provides sufficient hysterisis to
eliminate '"bubbling" -- i.e., noise

popping in the speaker. The "bubbling"
would normally be caused by transitional
changes in the DC 1level around the
reference point which allows the
receiver to be unmuted.

When an on-frequency
received, there will be little or no
noise present at the squelch input.
This results in an absence of voltage
at the output of the squelch circuit
Schmitt trigger, allowing the receiver
to be unmuted.

signal is
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AUDIO CONTROL

The audio control circuits shown

by Figure 2 control the operation of.

the ‘audio gate (IC601-B) and the final
audio PA  and

consist of TR601-605,
inverter IC601-A and associated
circuitry. The audio control circuit
inputs = .consist . of  DPTT (Delayed
Push-To-Talk), RX MUTE (Receiver Mute),"
PA KEY/CCT PA ENB (Public Address
Key/Carrier Control Timer Public

Address Enable), and the output of the
squelch circuit.

When an on-frequency signal with
the correct Channel Guard Tone is
received, CAS control transistor - TR601
and RUS control transistor TR602 are
turned off by the absence of a positive
voltage at their bases. The CAS line
from the collector of TR601 rises to +9
VDC and is supplied to J701-14,

HIGH PASS AVERAGING
FILTER DETECTOR
HCE0I-A HC60I- B

FROM
SQ ARM

DC AMPLIFIER

HC60-C

The collector of RUS Transistor
TR602 also rises to +9 VDC and turns on
inverter I1IC601-A. A- is then. applied
to the base of inverter TR603, turning
it off and allowing its collector to go
high, The positive voltage on the
collector is applied to audio gate
I1C601-B, turning it on. TR604 1is
biased on but has no effect on audio
switches TR605. The base of the
transistor 1s connected to the output
of audio control switch IC601A-2 which
is at A-. Therefore TR605 turns off,
allowing input audio to the PA which
feed audio power to the speaker.

When the microphone is keyed, the
DPTT input is 1low. This low is
applied to audio gate IC601-B through
CD603B, turning IC601-B off. It is
also applied to audio control switch
1C601-A (through CD603A) = turning it
off. TR603 1is also off and TR604,
TR605 are . on. TR605 shorts out the
audio input to the audio PA 1C602.

SCHMITT
TRIGGER

HC601-D

Figure 1 - Squelch circuits (HC601)
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CAS H1 :CARRIER
SQHI LO :NO CARRIER
SQUELC TR6OI
Heeol Junse TRE02
L
——-Do———‘ ',%62(',?\ Rus HI : CARRIER & DECODE TONE
RX MUTE | coeos/
TR
603
oPTT
§aDIs
__ SPKRI
[TRS 04
TRCOD) .
PA KEY/CCTSG DIS [ unggltlo SPKR
CDE04
cD605
1C601
1
|' ¥HI LEVEL
L g%«%%%qsss
AUDIO
VOL ARM % SHAPING

HC602

ALERT TONE/RX PA

Figure 2 - Audio Control Circuit

POWER DISTRIBUTION ‘ CAUTION

Battery supply A+ enters the The CMOS Integrated
radio through the front connector at A Circuit devices used

J8o1r-19. A- enters through J80l. ‘% \ in this equip-
i be

Figure 3 is a block diagram of the ment can des-
power distribution system. Two heavy troyed by static
connections are provided for transmit discharges. Before
A+ and transmit A- and connect to two handling one of

busses. The busses are connected to these devices, the serviceman
the PA through a special feedthrough should discharge himself by
arrangement. A second set of wires is touching the case of a bench test
routed through the control unit and instrument that has a 3-prong
supplies power to the audio amplifier power cord connected to an outlet
and all other radio circuitry. 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 irom
may be wused in place of the

‘ regular soldering iron.
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CHANNEL GUARD

Channel Guard provides a means of
restricting calls to specific radios
through the use of a continuous-tone or
digitally-coded squelch system (CTCSS
or CDCSS). Tone frequencies range from
67 Hz to 210.7 Hz, 33 standard tones
and 83 unique digital codes are
available. These tones/codes are
identified in Tables 2 and 3.

STANDARD TONE FREQUENCIES Hz

67.0 88.5  107.2 131.8 167.9
71.9 91.5  110.9 136.5 173.8
74.4 94,8  114.8 141.3  179.9
77.0  97.4  118.8 146.2 186.2
79.7 100.0 123.0 151.4 192.8
82.5 103.5 127.3 156.7 203.5

85.4 162.2  210.7

TABLE 2 - Channel Guard Tone Frequenciés
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PRIMARY EQUIVALENT PRIMARY EQUIVALENT PRIMARY EQUIVALENT
.CODE CODE CODE CODE CODE CODE
023 340, 766 205 135, 610 464 237,642, 772
025 223 350, 475, 750 465 056, 656
026 566 226 104, 557 466 144, 666
031 374, 643 243 267, 342 503 157, 312
032 244 176, 417 506 224, 313, 574
043 355 245 370, 554 516 067, 720
047 375, 707 251 236, 704, 742 532 161, 345
051 520, 771 261 227, 567 546 317, 614, 751
054 405, 675 263 213, 136 565 . | 307, 362
065 301 265 - | 171, 426 606 153, 630
071 603, 717, 746| 271 427, 510, 762 612 254, 314, 706
072 470, 701 306 147, 303, 761 624 075, 501
073 640 311 330, 456, 561 627 037, 560
074 360, 721 315 321, 673 631 231, 504, 636
745
114 327, 615 331 372, 507 632 123, 657
115 534, 674 343 324, 570 654 163, 460, 607
116 060, 737 346 616, 635, 724 662 363, 436, 443,
444
125 172 351 353, 435 664 344, 471, 715
131 572, 702 364 130, 641 703 150, 256
132 605, 634, 714 365 107 712 136, 502
134 273 371 217, 453, 530 723 235, 611, 671
143 333 411 117, 756 731 447, 473, 474
152 366, 415 412 127, 411, 711 144
155 | 233, 660 413 133, 620 732 164, 207
156 517, 741 423 234, 563, 621 734 066
713
162 416, 553 431 262, 316, 730 743 312, 515, 663
165 354 432 276, 326 754 076, 203
172 057 445 222, 457, 575
174 142, 270

TABLE 3 - Primary and Equivalent Digital Codes (Octal)
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The Channel Guard encode and

decode functions are implemented in
the microcomputer under software
control. The microcomputer provides

digital and/or tone Channel Guard with
Squelch Tail Elimination (STE).

If the radio is in the receive
mode, the Channel Guard tone/code is
hard limited and fed to  the
‘microcomputer through IC702-29 (LIM CG
Tone Decode). If the correct tone
code 1is present, the receiver |is
"opened by the RX MUTE line. I1f the
radio is in the transmit mode, the
microcomputer generates the Channel
Guard tone using WALSH BIT 1 and WALSH
BIT .2. Those outputs are summed
together and filtered on the System
Control board to generate a smooth
sinewave for tone Channel Guard or a
digital waveform for digital Channel
Guard.

The Channel Guard contains a
summing amplifier 1C604-A, 8-pole
active voice reject filter HC604,
limiter 1C604-C and tone/code reject

filter HC603. A Channel Guard disable
circuit TR606 allows the Channel Guard
encode to be disabled. The Channel
Guard decoder can be disabled at the
microcomputer.

The microcomputer selects the
assigned Channel Guard encode code/tone
information from the EEPROM memory for
each channel, transmit and receive,
and generates the Channel Guard
signal,

The output of audio preamplifier
IC603-A is applied to the summing
amplifier through bilateral switches
I1C601-C and D. In the encode mode
DPTT is high applying A- from IC601-D
to the control input of IC601-C
turning it off and preventing any
input from the output of audio
preamplifier IC603-A from interfering
with the encoding signal.

The output of summing amplifier’
IC604-A is applied to buffer/amplifier

I1C604-B through a two-pole active
voice reject filter HC604, The
active filter shunts all frequencies

above 300 Hz to ground, thereby prevent-
ing those frequencies from interfering
with the encoded signal. The output of
1C604-B 1is the assigned CG tone or
digital signal. This signal is applied
to the TX MOD line through CG deviation
control RV604, IC608C and IC607B.
Channel Guard deviation is set for 0.75
kHz,

In the decode mode DPIT is low,
turning bilateral switch IC601-D off,
allowing the 9 V filtered supply to
turn IC601-C on. The output of audio
preamplifier IC603-A is then applied to
the summing amplifier IC604-A through
bilateral switch IC601-C. This signal
is amplified .and filtered by IC604A,B
and HC604, so that only the CG signal
(if present) is applied to hard limiter
1C604-C. The CG signal is squared up
for comparison by the microcomputer to
determine if the CG signal is correct.
If the microcomputer determines the CG
signal to be correct, RX  Mute
transistor TR713, is turned off,
applying +9 VDC to the RX MUTE line to
open the receiver,

The Channel Guard Disable(CG DSBL)

line has a double function. It can
disable the encode or the decode CG
function. The encode function 1is

disabled by applying +19 V or more to

J701-2. This will turn on TR606 and
shunt the Channel Guard tone/code to
ground while the decode function is
disabled within the microcomputer
‘software. To disable the decoder,
ground the CG DSBL line at J701-2.

The microcomputer will detect that the
line is low, turn off TR713 and force
the RX MUTE 1line high. The decode
filter/limiter circuit is not affected,
it continues to operate. The detection
software also does not stop working.
This allows the off-hook . STE to
function. When the CG DSBL 1line. is-:
pulled high (9.0 VDC) the microcomputer
does not sense any changes. It is
buffered by protection diode (D710.
Channel Guard disable transistor TR606
will turn on when the CG DSBL line
goes above 17 V and shorts the output
of the filter to ground. This will
prevent any signal from going out on
CG HI and will also disable the
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decoder since no limited CG tone will
go to -the microcomputer. The receiver
will be muted since no CG is decoded.
Disabling the decoder this way will
never allow the audio to open up,
while taking the radio off hook
(pulling CG DSBL low) will always make
the radio open up. Turning CG Disable
transistor TR606 on causes the DC bias
to change. It will take 2 or 3
‘seconds for the bias to restore itself
after the encoder is disabled.

The Squelch Tail Elimination (STE)v
eliminates squelch tails when the
radio is on-hook or off-hook. When

Channel Guard is disabled (off-hook),
the decoder is still looking at the
received signal. The RX MUTE line is
high, as would normally be expected.
The Channel Guard decoder is looking
for the STE burst (phase reversal in

tone Channel Guard, STE tone in
Digital Channel Guard). 1f an STE
burst is detected, the RX MUTE line
will go low for about 200 ms. This
will prevent the squelch tail from
being heard. After 200 ms, the RX
MUTE 1line will go high again; by now
the transmission has ended and the
squelch will hold the audio closed.

The off-hook STE does not affect the
operation of the Channel Guard while
on-hook. Another way of looking at
it: the radio will go quiet for 200 ms
any time STE is detected. If it was
on-hook it will stay quiet after the
200 ms, if it was off-hook it will
revert to noise squelch operation.

In some instances it is necesssary
to iavert the polarity of the digital
Channel Guard signal to enhance system
compatability. Inverted ©polarity
normally results in a wrong code or
one that cannot be used. When this
occurs, move P603 connected between
J603-1,2 to J603-2,3. The encode DCG
codes may be inverted by reprogramming
the EEPROM.

FREQUENCY SYNTHESIZER BOARD

The frequency synthesizer receives
c¢lock, data, and control information
from the microcomputer and from this
generates the Tx/Rx RF frequencies. It
also provides frequency-lock status to
the microcomputer. It consists of
synthesizer chip IC201, low— and high-
current buffers, loop filter, Tx & Rx
voltage-controlled oscillators (VCO's),
feedback .amplifier, the dual-modulus
prescaler, and the = reference
oscillator. The VCO's are locked to
the reference oscillator by a single
direct-divide synthesis loop consisting
of the feedback buffer, prescaler, and
synthesizer. The TX VCO operates over
a frequency range of 136 MHz to 174 MHz.
The RX VCO operates over the range
218.2 to 256.2 MHz.

REFERENCE OSCILLATOR

The reference oscillator consists
of a 5-PPM* TCXO = (Temperature
Compensated Crystal Oscillator). The
standard reference oscillator frequency
is 13.2 MHz.

The TCX0 1is enclosed in an  RF
shielded can. Access to the oscillator
trimmer is made through the hole in the
top of the can. The TCXO is
compensated by an internal temperature-
compensated circuit for both 1low and
high temperatures. With no additional
compensation the oscillators will
provide 5 PPM stability from -30°C to
+60°C.

*#2 ppm on some models.
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SYNTHESIZER

Synthesizer IC20l1 contains a pro-
grammable reference oscillator divider
(¢ R), phase detector, and programmable
VCO dividers (<N, A). The reference
frequency, 13.2 MHz from the reference
oscillator is divided by a fixed
integer number to obtain a 5 kHz or

" 6.25 kHz channel reference for the
synthesizer. This divide value can be
changed by PROM programming. The

internal phase detector compares the
output of the reference divider with
the output of the internal N, A
counter. The N, A counter receives as
its input the VCO frequency divided by
the dual-modulus prescaler and program-—
med by the microcomputer. This com-
parison results in a + error voltage
when the phases differ and a constant
output voltage when the phase-detector
inputs compare in frequency and phase.

If a phase error is detected an
error voltage is developed and applied
to the VCO DC offset and high current
buffers and loop-filter to reset the
VCO frequency. The count of the N, A
counters is controlled by the
frequency data received on the clock
and data lines from the microcomputer,
Thus, when a different channel is
selected or when changing to the
transmit or receive mode an error
voltage is generated and appears at
the phase—-detector output, APD OUT
causing the phase-locked loop to
acquire the new frequency.

The enable pulse from the micro-
computer enables the synthesizer and
allows frequency data to be internally
stored.

EQUALIZER

The equalizer consisting of
IC209-A, R216, R219 and C2120 receives
transmit audio from Loop Mod adjuster
RV201. The output of the equalizer is
summed with the output signal from the
phase detector by adder 1C209-B.

_ present, the

DC OFFSET AND HIGH CURRENT BUFFERS

DC offset buffer TR201, TR205 and
diode CD202 receive the error voltage
from the synthesizer and increase this
level by 1.8 VDC to extend the operating
range of the high-current buffers.
When the PLL is off-frequency due to a
channel change or frequency drift, the
error voltage from the synthesizer(APD)
rises or falls, turning TR201 either on
or off. This transistor TR201 controls
the DC offset buffer TR205. R207,\
CD202 and TR205 complete a high-current
rapid-charge or -discharge path for

€207-C209.

As the error voltage decreases,
TR201, TR205 and CD202 turn on
completing a discharge path for C207 to
Cc209. When the error voltage goes
positive TR201, TR205 and CD202 . are
turned off, allowing C207 to C209 to
charge through R207., 1C204 1is turned

on for four milliseconds when a channel
is changed in receive. The time is 20
milliseconds when in transmit and when
changing from transmit to receive.

LOOP FIL1ER

of R209-

filter con-
stability of
Bilateral switch

The loop-filter consists
R211, and C207-209. This
trols the bandwidth and
the synthesizer loop.
1C204 is controlled by the 4 milli-
second, 9 volt channel-change pulse.
When  the  channel-change = pulse is
bilateral switch shorts
out the low-pass filter, greatly
increasing the loop  bandwidth to
achieve the 4-millisecond channel
acquisition time required for dual
priority scan. The low-pass filter
removes mnoise. and other extraneous
signals internal to the synthesizer
chip. ' '

The output of the filter ‘is
applied to the varicaps in the transmit
and receive VCO's to adjust and
maintain the VCO frequency.

The use of two VCO's allows rapid
independent selection of transmit and
receive frequencies across the
frequency split.
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" RECEIVER VOLTAGE CONTROLLED OSCILLATOR

The receiver VCO consists of a
low-noise JFET oscillator, TR210,
followed by high-gain buffer TR211.

~TR211 prevents external loading and
provides power gain. The VCO is a
Colpitts oscillator with the various

varactors, capacitors and coil forming
the tank circuit. '

The VCO is switched on and off
under control of the DPTIT line. When
the DPTT line is low, the Receiver VCO
is turned on (TR213 is off, TR212 is
on).
+10 dBm. The output is applied to the

feedback buffer for VCO frequency
control and as the RX/EX injection
frequency to the receiver 1st mixer
through L.O. buffers TR402, TR403 on

the Rx board. The Rx VCO also uses a

high-Q resonator coil to achieve
superior noise performance. The VCO
operates over a frequency range of

218.2-256.2 MHz. The VCO voltage need
only be set once at the highest
frequency of the band split, after
which it will operate over the entire
split with no more tuning.

TRANSMITTER VOLTAGE CONTROLLED
" OSCILLATOR

The transmit VCO is basically the
same as the receiver VCO. The wideband
VCO allows frequency separation of
17MHz or 24MHz as determined by the
bandsplit the radio 1is operating on,
136-153 MHz or 150-174 MHz. The
varactors in conjunction with the

frequency segment selector circuitry
(TR216-TR219, TR227, TR228, TR230 and
pin diodes (€D217, CD218 and CD221)

provide a voltage-controlled adjustment
range that extends across the entire
frequency split. VCO control

DPTT is high.

FEEDBACK BUFFER

The buffered output of the Rx VCO
and Tx VCO, from TR211 and TR221
respectively, are supplied to the
feedback buffer I1C207. This, in turn,
drives the dual-modulus prescaler
IC202. The buffered VCO outputs also
drive the synthesizer output buffer
IC208, which provides the common
Receiver/Exciter Injection drive.

DUAL-MODULUS PRESCALER -

switch
TR222 turns the Transmit VCO on when

The dual-modulus prescaler
completes the PLL feedback path from
the synthesizer to loop—-filter, to the

VCO's and feedback buffers and then
back to the synthesizer through the
prescaler. The prescaler divides the

VCO frequency by 64 or 65 under control
of M CONT from the synthesizer. The
output of the prescaler is applied to
the synthesizer where it is divided
down to 5 KHz or 6.25 kHz by an
internal : N, A counter and compared in
frequency and phase with the divided-
down frequency from the reference
oscillator. The result of this
comparison is the error voltage used to
maintain frequency lock. The + N, A
counter is controlled by data received
from the microcomputer. Depending on
the operating frequency, the DC voltage
at TP20l1 should be within the range 3.5
to 7.5 VDC when the PLL is locked.

LOCK DETECT

The 1lock-detect circuit consists
of comparator I1C203, diodes CD203 and
CD204, and reference oscillator mute
switch TR208, and TR209. It is used to
quickly synchronize the phase relation

of the divided-down VCO frequency and
the reference oscillator if the 1loop
loses lock. It also provides a fast

lock-detect signal to the microcomputer
to turn on the out-of-lock indicator.

If a large change in frequency 1is
required, the ramp capacitor output
(CR) of the synthesizer may increase
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positive LD line from the synthesizer.

Thus TR208 disables the reference
oscillator and allows the PLL loop to
be brought back to synchronization
rapidly.

If a large frequency error exists,
the LD positive lead from the
synthesizer will carry negative spikes
to the microcomputer through CD204 to
activate the lock indicator circuit.
Pulse shaper IC701 is a omne-shot
multivibrator which increases the pulse
width to span 1 computer cycle. TR209
is turned on, keeping TR208 off thereby

preventing TR208 from muting the
reference oscillator.
MODULATION LEVEL CONTROL

The modulation level control
circuit automatically sets the Tx audio
level applied to the transmit VCO

modulator CD212 through VCO deviation

adjust control RV202. The modulation
level control <circuit <consists of
IC205, R274 - R282, wvaractor CD212,
C245 and bypass capacitors C247 and
C248, The modulation level is
controlled by turning bilateral

switches IC205 on or off (under control
of IC705) to include attenuators R275,
R276 and R281 in the circuit. R274,

R275, R276 and R281 form an adjustable
voltage divider to change the
modulation level as required. Table 1
also identifies the resistor  (if
applicable) wused for each frequency
segment.
FREQUENCY SEGMENT SELECTOR

The frequency-segment selector

switches capacitance in and out of the
Tx and Rx VCO tank circuits to select
the frequency segment containing the
selected channel. The frequency
segment selector consists of TR2l6 -
TR219, TR227, TR228, TR230, CD209,
CD210, CD217, CD218, CD220 and CD221
and operates under control of the
microcomputer through FF's IC705A & B.
Capacitors (C224, (€227, €252, (€255,
C291 and C294) are selected or
deselected for operation in a given

segment., Table 4 identifies the
circuit conditions existing for
selection of each segment and the
capacitors used.

Reverse bias to turn off the
pin-diodes 1is provided by the +8 .V
filtered supply through R232, R234 and

R286. Forward bias for the diodes and
current for the switching transistors
are provided by the +8 V supply though
R231, R233 and R285. When segment 3 is
selected, TR216, TR219 and TR227 are
turned on. In the ‘Tx VCO diodes CD217
and CD221 are reverse biased and CD218
is turned on. Capacitors €251 and C293
are effectively isolated from ground by
L1218 and L225 respectively and C254 is
connected to ground via CD218 and TR219.

Similarly in the RX VCO (€223 and
C290 are isolated from ground, and C226
is grounded via CD210 and TR219.

Operation of the radio over the
frequency ranges 136-153 MHz or 150-174
is determined by the group number of
the synthesizer board. Each frequency
split is divided into four operating
segments varying from 4 to 6.5 MHz wide.
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PA BOARD

The PA assembly uses one power
module and three RF power. transistors
to provide 110 watts of output power.

Supply voltage for the PA is
connected from power leads on the
System Interface Board to J3(A+) and
G(A-) on the PA board. C92 and C93
prevent RF from getting on the power
leads. Diode CD8 will cause the fuse
to blow if the polarity of the power
leads 1is reversed. CD7 1is a surge
protector to suppress pulses on the
power leads.

TP1 through TP3 are the printed
board terminals for control voltage and
PA voltage measurement.

The Exciter output 1is coupled
through J102 on the exciter unit to PA
input jack Pl.

The 340mW RF input at Pl is
coupled to the power module through an
attenuator pad (Rl - R5).

The power module amplifies the
200mW input to 8W.

The power module consists of a two
stage RF amplifier. The first stage of
the module is controlled by the voltage
from the power control circuit.

The RF amplifier consists of a

Class-C driver amplifier and two
Class-C common-emitter amplifiers.

The 8-watt output is coupled to
driver amplifier TRl through the
impedance matching components C9-Cl3,

L3 and striplines Z1, Z2.

The output of TRl 1is coupled to
the power divider through the impedance
matching components Cl4 to €20, L6 and
striplines 23 and Z4 via coupling
capacitor C21.

TR1 amplifies the 8W input level
to 32W. The power divider consists of
18, 19, C28 and €29, R7 absorbs any
unbalance in the drive to TR2 and TR3.

The power amplifier stages are two
identical paralleled Class-C power
amplifiers (TR2 and TR3).

The output of the power divider is

coupled to transistors TR2 and TR3
through the coupling capacitors €31,
C53 and the impedance matching
components C32-C36, L10, 25, 26 and

C54-C58, L15, Z9 and Z10.

The output of transistors TR2 and
TR3 is coupled to the power combiner
through the impedance matching
components C37, €38, C40-C44, 113, Z7,
Z8 and C59-C61, C63-C66, 119, zZll, Z12
and the coupling capacitors C45, C67.
The power combiner consists of 120,
L21, C46, and C74. R9 absorbs  the
difference in the output power of TR2
and TR3. TR2 and TR3 each amplifies
the input level from 16 to 64 W. The
output of the combiner is coupled to
antenna switch through 50-ohm strip-
line.

The antenna switch consists of Kl
and the low-pass filter. The low-pass
filter consists of C80-C87- and
L24-L27. The filter output is coupled
to the antenna through J1.

L29, C90 and C91 form a low-pass filter

on the receiver 1input line. CD3
through  CD6 limit the level of
transmitted signal entering the

receiver input.
In the Rx mode, signals from the

antenna are coupled via Kl through this
filter to the Receiver input,

POWER CONTROL CIRCUIT

The power control circuit providesv
power leveling as well as thermal
protection for the PA.

When the transmitter is keyed, RF
is rectified by CDl. The resulting DC
turns on RF switch TR4-TR7. Turning on
TR4 applies collector voltage to the
lst RF driver transistor in the PA
module.
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If the power output should start
to increase above the level set by RV1,
TR7 will start to conduct more. This
causes TR4-TRS to conduct less,
reducing the collector voltage of TR4
to the lst RF driver transistor in the
PA module.

Thermal protection is provided

only for the 110 watt power amplifier
by temperature compensating resistor
R27.
When the heat sink temperature rises
above 900C, the resistance of R27
increases and the power output 1is
reduced to 55 W or more.

———i CAUTION |

Do not operate the transmitter
at levels higher than rated
output. Operating at higher
than rated output will shorten
the life of the RF power trans-
sistors.

40 WATT POWER AMPLIFIER

The PA assembly uses one power
module and an RF power transistor to
provide 40 watts of output power.

The Exciter output is coupled
through J102 on the Exciter unit to PA
input jack Pl.

The 340 mW RF input at Pl is
coupled to the power module through an
attenuator pad (Rl - R5).

The power module amplifies the 200
mW input to 12W.

The power module consists of a
two-stage RF amplifier. The first
stage power supply voltage is supplied
by the power control circuit. The
second stage power supply voltage is
supplied by TRS8.

The second RF amplifier operates
in class-C.

The 12-Watt output is coupled to
the amplifier TR2 through the 50-ohm
coaxial cable, the coupling capacitor
C31, the impedance matching components
C32-36, L10 and striplines Z5 and Z6.

The output of TR2 is coupled via
impedance-matching components,
consisting of striplines Z7, Z8 and
C37, €38, C40 through C47 and L13 to
the antenna switch.

The antenna switch consists of Kl
and the low-pass filter. The low-pass
filter congists . of C80-C87 and
L24-L27. The filter output is coupled
to the antenna through Jl.

L29, C90 and C91 form a low—-pass
filter on the receiver input line. CD3
through CD6 limit the level of trans-
mitted signal entering the receiver
input.

In the Rx mode, signals from the
antenna are coupled via K1 through this
filter to the Receiver input.

RECEIVER/EXCITER BOARD

EXCITER CIRCUIT

The Exciter circuit is on the
Receiver/Exciter board and consists of

two wide-band amplifier stages
operating over a frequency range of
135-174 MHz without any tuning. An

attenuator pad (R101-R103) at the input
of the Exciter provides a constant load
for the VCO and attenuates the signal
from the VCO to approximately 2
milliwatts.

The Exciter amplifies the 1
milliwatt signal from the VCO to
provide 340 milliwatts drive to the
power amplifier.

The 135-174 MHz Tx injection input
from the Tx VCO is applied to the
amplifier transistor TR10l1 through an
attenuator pad from P402, the impedance
matching components C105 and L101, and
the low-pass filter consisting of Cl21
to C123 and L108. R104 and R105 set
the bias voltage for TR101l. Collector
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voltage +9 V is applied through
collector feed network R107 and L102.
C103 1is wused to bypass the supply
line. R108 provides negative feedback
via Cl08.

The output of TR1O1 drives
amplifier TR103 through the coupling
capacitor C104, and impedance-matching

components Cl10 and L104. R114, RI115
and CD101 set the bias voltage for
TR103. '

Collector voltage +9V 1is applied

through collector feed network RI116,
L106. Cl12 and €113 are Dbypass
capacitors.

The output of TR103 is coupled to
connector J102 through the impedance

matching components L107 and capacitor
C117.

R109 provides negative feedback
via Clll1,

TR103 amplifies the 20 mW input
level to 340 mW.

A+ supplied from the Frequency

Synthesizer board is stabilized to 9V
by 1IC101 (3-terminal regulator), and
+9V is applied to TR101, TR103 through
TR102, the Tx power switch.

When TX ENBL 1is (receive
mode), +9V is not applied.

High

Service Note
The output RF level can be

measured by connecting a 50-ohm
dummy load to J102, feeding a
+3 dBm signal to P402

(135-174 MHz) and
TX ENBL line.

grounding the

The Exciter is  energized by
pressing the PTT switch. Regulated 9

volts is present on all exciter stages
when the radio is turned on.

Typical emitter voltage of TR10l

iS 105 V.

RECEIVER CIRCUIT

The FM
heterodyne

dual-conversion, super-—
receiver 1is designed for
operation in the 136-153/150-174 MHz
frequency range. A regulated 9.0 volts
is provided to all recelver stages
except the audio PA IC, which operates
from the switched A+ supply.

The receiver has intermediate
frequencies of 82,2 MHz and 455 kHz.
Adjacent channel selectivity is
obtained by using two band-pass
filters, an 82.2 MHz crystal filter and
a 455 kHz ceramic filter.

All of the receiver circuitry
except the synthesizer, audio preamp,
audio PA, and squelch circuit 1is
mounted on the Rx board. The receiver
consists of:

e Front End and Mixer

e 82.2 MHz lst IF, 455 kHz 2nd IF
and FM Detctor

e Audio PA

e Squelch

RECEIVER FRONT END

An RF signal from the antenna is
coupled through the low-pass filter,
antenna relay, and band-pass filter
(FL401) to the input of RF amplifier
TR401. The output of TR401 is coupled
through band-pass filter (FL402) to the
input of 1lst mixer HC401. Front—end
selectivity is provided by these
band-pass filters.
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-RECEIVER INJECTION

Receiver RF injection (218.2-235.2/
232.2-256.2 MHz) from the synthesizer
VO 1is applied to amplifier TR402
through P402. The input level at P402
will be between 1.0 and 2.0 milliwatts.
The output of amplifier TR402 is
coupled to the input of amplifier
TR403. The output of amplifier TR403
is filtered by a band pass filter
consisting of C418 through €420 and

L404. This filter is turned to pass
frequencies in the 218.2-235.2/232.2-
256.2 MHz passband.
lst MIXER

The first mixer is a
double-balanced diode mixer (HC401)
that converts a signal in

136-153/150-174 MHz range to the 82.2
MHz first IF frequency.

In the mixer stage, RF from the
front-end RF filter is applied to one
input of the mixer. Injection voltage
from the amplifier stages is applied to
the other input of the mixer. The 82,2
MHz 1st IF output signal 1is coupled
from the output of HC401 through C501
to the source input of IF AMPL
TR501. TR501 is a JFET amplifier/
buffer stage. The output of the JFET
buffer 1is coupled through L501 to a
4-pole XTAL bandpass filter (FL501).

lst IF

The highly-selective crystal
filters FL501-1 and FL501-2 provide the
first portion of the receiver IF
selectivity. The output of the filters
is coupled through the impedance-
matching network L503, €505 and C506 to
the 1st IF amplifier TR502.

The crystal filter output of FL501

is applied to the base of the lst IF
amplifier TR502, and the amplified

signal is taken from the collector

through an impedance-matching network,
L504, €508 and R508 that matches the
amplifier output to the input of
FL502, The output of the filter is
coupled through impedance-matching
network L505, €509 and R509 to the 2nd
mixer TR504.

2nd MIXER

The 82.2 MHz IF input is applied
to TR504 and mixed with an 81.745 MH=z
frequency supplied by crystal
oscillator X501. 1506 sets the
frequency of X501.

2nd IF AND DETECTOR

The output of the 2nd mixer is
coupled to the 4-pole ceramic filter,
which provides the 455 kHz selectivity.
The output of the ceramic filter is
coupled to the base of TR505. The
transistor provides limiting for the
455 kHz IF signal (1.4Vp-p) to prevent
high level overloading of IC501.

IC501 and associated circuitry
function as the IF amplifier and FM
detector.

The 455 kHz IF input is applied to
pin 18.

The IF signal is amplified and
applied to a 4-pole ceramic filter
FL504 which provides the 455 kHz
selectivity. The output of the 455 kHz

filter is applied to IC501-5. The 2nd
IF signal is amplified and limited.

L508 shifts the IF signal by 90° and
applies it to the internal FM
detector. The FM detector compares the
shifted IF signal to the internal IF
signal to recover the audio
modulation. The audio output of IC501

is applied to the system control unit.

ERICSSON 2

Ericsson GE Mobile Communicationsinc.
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FB |
FB2

FB 3

FB 4

MIC LO

VOL/SQ LO
VOL/SQ HI

VOL ARM

MIC HI

CG DSBL/MON
’PTT‘T.

CAS

PA KEY/CCT PAENBL
CONT A-

SQ ARM

IGN A+

ALERT TONE/RX PA
SPKR |

A+

SPKR 2

A_

VG DATA H1
SQ DSBL
VG DATA LO

STORE

DATAPTT
ADVANCE CHANGE
TX SW

RX MUTE

RESET
TX A+
TX A-

J80I

[Ke]
20
30
40
50
60
70
80
90
100
1o
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
344
350
360
370

38

J704 J205
1o o t| FB3 CHCHANGE | 10 O 1 | CH CHANGE
20 O 2| CG DSBL/MON CLOCK 20 0 2} cLock
30 Q 3| FB! DATA 30 O 3] DATA
40 O 4| VOL. ARM ENABLE 40 O 4] ENABLE
50 O 5 MIC LO LOCK DET | 5© 0 5| LOCK DET
60 O g| MIC HI TX MOD 60 o 6| TX MOD FREQUENCY SYNTHESIZER
70 O 7{FB4 DPTT 70 oz|lopPTT CMG - 171
80 O8] FB2 A+ 80 o8l a+
90 O 9| voL/sSQLO A- 90 09} A-
100 010} VOL/ SQHI +8Vv 100 oi0}] +8v
1o o1} PTT SEG W 110 Ol1| SEG W
120 © 12} PAKEY/CCT PA ENBL SEG X 120 012] SEG X
130 0 13| VG DATA H1 SEG Z 130 013 SEG Z
4o 014] cas SEG Y 140’ ol4| SEG Y o
Zz
x
INTERFACE SYSTEM CONTROL 3
CMH- 813 CMC-486 L«
S@®
J803| zce602 |[y702 §
10 © 1| sapsseL m$
20 o 2| SToRE
30 © 3| 50 ARM J705]| zce04 |Js0i ®
40 04
50 O 5| DATA PTT A-— 1o oi}a- 2
60 O 6| ADVANCE CHANGE At 20 ozl a+ =
70 o7| x sw RX AUD 30 © 3| RX AUD @ RECEIVER/EXCITER
80 0 g| RX MUTE RX 9V 40 0 4} RX 9V x CMN- 204
90 © g| ALERT TONE/RX PA ™ 9V 50 0 5] TX 9v
100 010] IGN A+ TX ENBL 60 O 6} TX ENBL
110 oyl a+ DPTT 70 o 7| DPTT
120 oA+ 80 os
130 O3] A+ 90 09 >
140 ou| a+ 100 010 5 . a2 &
150 05| RESET N _ 2 oF <
160 omlBf A- Ou O[-wm« pi
I70 o7} A— @ = @
180 oig| a- =
190 op| A- 8
200 020} SPKR 2 O -
210 oz1| sPKRr 2 2 Q
220 o22| sPKR | o
230 023] SPKR | é) | oooo NE
290 o4 - -] - m< -
) 3 >3 3
- & . ok x I
L 2€606 J3 )
O TX A+
2l T A- POWER AMPLIFIER
Zceor CAH-TI5

INTERCONNECTION DIAGRAM
DD00—JHM-255
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4 sV TCH DOG #CD708
WATCH 6]
TIMER 1< #C715 £C716 1€705-A 5 SG |
#CD70! 0-0ly o, C-lie 5v te D7 O T5E6W) | sc732 4704
J70! RESET  ¥R701, #CD709 3| &l .
" —W— LT 1R T sE6 X | 1000 ;
| 100 X701 #R738 3 1oy ¢ crance
B3l T ) B #RT0% 6MHz 10k | mcmi7 #c7is 1C705-B | 8 CLOCK
2 sv #C713 *C714 0.0ly 0.y o513 3
CG DSBL /7 MON BO——ﬁ -+ £R703 10p 15p 5V 2\ D Q SEG Z ) ) o |paTa
ol c70! , i~ B4 1 12 #C733 4
FBI a N b » qi I I 3p VKRE SE6 2 O.| ENABLE
VoL ARM| o4———— #c7o ! - - scial 5
° 5 160 [DISE 2 [3" les[s |26]a0 o Coooattay 04 LocK oeT
MIC LO | o TH #R709) a— © a0 00p[$4 §
6 # R704 #RT05 6l ™ E 1k 4 % N ol & © RX702 10k NETT30 .y ©0_| TX MOD
MIC HI | o Ik Ik TR OUT W —IRESET glo >z it 7 Rx703 1ok <3V | | Tooor M 7
7 h A o HrsT 4L o 5V > ' r-==-b s#R739 o|DPTT
FB4| © —~ SR IC70I-A[ [0068KT n; Iy \ ' 3ok [ L [ s
re2 % N co7ozé i i BAY$ | wrr0e 33k |, R 710 .37 Tlcroa| 13323 doenl [To [ At
. i i R _
9 7 $C7040.0ly 2:7K wrlo g@c &)s TR %gg?al 15| A
voL/sa Loy o cD703 35 P24 ° 709 | N o |+8v
10 #CD704 #R706 7 wc7os 33 %o ! — by I
VOL/SQ HI1 “C ~N 470 IOOOp P16 N 10 CH CHANGE : -t o|sec w
—|8 o2 H 2
PYT > ~ #TRT0| #Tmo P27 .. RD ,3-{>f>2 ERABLE) | se 6 x
PA KEY / CCT PA ENBL| ‘o ~ #RT11 10k #R707 IOk . i ol DS D
13 5 ‘ =0
VG DATA HI | o N LGN A+ #RT12 22k 82k IC702 #R740 3870 4 cp710 o [see Y
cas| o N S $£TR702 5V >
an7|3 rs ICS702 IC703 yeraz | ] A PAKEV/ |
J PTT 22k SV ok sv I g 190 ] CCT PAENBL | | r
” - R7I8 1O g T
— #CD705 [#R7I6 29 2 L1M CG TONE | |
‘  OPTT 2-7k ¥'°" MICROCOMPUTER 2
J702 ov #TRTOS bl WALSHBIT2 | |
—_— #R7I9 Y#TR704 28l pr3f20 A WALSHBITI :
SQ DSBL 20———\ 1. 2k '#R-,gg, *5745 A%gz'é J705
STORE |Sot— DPTT 413 22k 100k § |
3 + #R744 YHRTAG Mo, A-
sQ ARM| o4———— é Y 54-8 s ox ¥ TBI6 _J#TR e | | 2
4 Y 5V»> 17 $#CD706 0.047p | h— oA+
5| ‘ *RToks #RT21L 4pons RIS poy e TX ENB| [— RX AUD
DATA P 60_ - 10k 1 100 A 37 P25 ”RlOk $ % + 4)4 9V RX (R8V)
- \ €720 s
ADVANCE CHANGE o~ CG DSBL/ MON #R724 ISk RS 32 HRIPo Z CRNE S o Ex v
TX SW O g ~ L m PIS k #TR7I! | o |Tx ERBT
" 1s #TR70 395, #TRTI2 : e - | TX ENB
RX MUTE | o4 — #R725 27 - () #TR7I3 . 5V & SPTT
9 6 PIO r 8
ALERT TONE/RX PA|l 04— wR726 470% NG 4 r7se I
o | ®TR707 3¢ F 8.2k 9
IGN A+ NS R ADVANCE CHANGE 10k T [ olsec w
A+ — ' ~ 1 10k o 7lea To], NE SEG Z
12 #R727 340707 20l¢ SsVNo-umewon em75s T ovT TRETT6eRk 0
At IBG 47k 4700p Vss o0o0 O0ODpO000 O 270 TH + DET
AT s 5\\/ #R730. Slala] S2E212E 1212 | co7ii §# un-LOCKED ¥ 72 ' r
A+ s 2 v INDICATOR 047y \____/
el #R729 -
RESET o RX 701 10K . 0k % fC7°42A ~am s —lqmelolo|~ ol N v O N~ © P706 A
a- I° \ > s v TATE #TR708 11l l 1111
7 5V > | TRIS U
e 444y soeeen [ Tnnnta—— ) | lels] TRIILILE
a- % ' J 551 srrse 10k " < | 2l SzSnseetdo #CT22A.#C729 2
A~ |19  F8! 1701 o b2 47p J706
2 13 A\
FB2 ¢S
spkr2 |23 — - 3 al/%2 o 1cros Rl P07  JUMPER PLUG
spkr2 |%o ] FB3 o 170 3 5712 o - AMPER PLUG
b
22 FB4 ”737 fox 2 92 Sli/04 ong > A S A J706
SPKR | . I — - 5V > M 1 1 r 23 ‘
3 > #CD707 1c703 i Jro7
SPRRT o8 or W33t K IITT | /2\ 4707 12 NORMAL CONNECTION
"~ w2 L 1 #C709~ #C712 2.3 EEPROM PROGRAM ENABLE
00 i 47p
5066 ——— SCHEMATIC DIAGRAM
s : POW
5V 9V GND DEVICE | INPUT |OuTPUT SYSTEM CONTROL
Ic70114 | - | 167017 Ic703 | 14 13 DDOO-CMC-486 V%
IC70316 - IC7038
IC704-14 - IC704-7
- IC705-14 | 1C705-7
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(1 (#%Re78 # TR607 r &
/ AUDIO CONTROL #R609 #R610 #R6I o 10k ov 9V GND
10k 4.7k 22k ] #R683 3&:8(285 " 7
oV #RG06 #R607 o [l st L g 10k % | Icel cent g L0801
oviov 4.5v ok £ ¥ 10k v |[2 | DATA PTT #R684 3 1C6034 | 1C603-11
CAS N 3 ] ,SG‘O, F #CD604 | 3lle 10k |§ IC604-4 | 1C604-11
s 2 v J; 8.V‘;0V g @ [1x sw #TR 7 12 - 9 ° |cso_a-14 :g:;:
1l SQUELCH 2\ WA SZA g #R681| #R682 609 5 q -
SQ ARM v 10k 10k #TRE608 1C609-14 1C609-7
HC601 #TR60I “TReo ¥s 0.7V/3.4V, 6
7 iz |4 #R6I3 i #R680
av #R60I #R602 b 47k 10k DVG INTERFACE SPARE GATE
6-8k 4 .6k . —_— DEVICE INPUT OUTPUT [CONTROL
cw 5.8k 4r605 34V | £CD605 VG DATA H16H
*cpeol sa RvgO! 2 FRRS ok e IC601-A #RE623 #c7L42 2 2 >
#CD602 ADJUsT] Ok ™ 6V/IOV #TR60S & T K 01u . 1C609 8 9 6
L _RX MUTE . N 10. " 12
LS
A ov 2C609 #C6I0
T éB Y A#coeo3 y 04 88 A+ Sk oo TEST POINT
N <9 TP608
ov, #CD6CE g | #REIB HRE20 #C604 @ h Jc;ell wR625 2.2y =
#R&l)’* AUDIO 3.3k 8.2k O.ly [Ceo5 am's(zz s [OOp p—— 2.2 Cc642 7‘;—"—| ¢ o
' BA | ‘cate s DE-EMPHASIS [, Qlp 1ok w0 * #R626 1000pt sy 112]3 2 ]9 N—1—to 2| Tx Mop
VOL ARM . 3pklea 6 ==Y RASEY 4 3 4 2.2
.. W #::lgoz —53 HCE02 % c606 " Fcei3 7 DVG INTERFACE 03| ROV
oy BB ZRA [Ice0l-B I i 100y 7 | AUDIO PA cea b_0-b 15 HC605 ol sy
ALERT TONE v 5 |4 h  kRe24 1C602 ! oy 1
[~ ' T RV605 14 617 15 |6 1188 sl ax AUD
P60l Xs leree ] #REIO 4C603 #RE2I [ o 2 4 | ok (33 L
AIT%F;(TPRONE/auI& s . C'DGOT: 220k 3 i 1.5k 0.0lp M T ceg 1 #re27 § cw 0§
N_RXPA ¢ €607 7 12 - 2.2 "CG DSBL /MON
J60| § C644 0.068p #Rel7 100y c4e7?ja ,l, ,]; 100p 4R628 ovi Czez‘;‘: ! Je07 -0 7] ¢G DSBL/MON
a.5v
| SPKR2 #R6I5 22k 2.2 LEVEL 23;3%07 08| EX 9V
LSPKRI ' 5Es ADJUST] 1 9] +8Vv
8.2kCW—~R
a5V >_f R632 14713 &% J605 f\ﬂix A TX MOD 4 oV oV eTT
- 1]
ce15 |#R631 123 . Pegzg Al BUFFER *—Olz v
0.47y § 180k JE606 £ ] L TP L At
RX_AUD + ) T 1 |23 1c603-8 )
1C603-A voL/ VOL/SQ Hi
#R629 = #0616 7 3z LEVEL ADJUST s
(o] 470p 1k . 3] TJONE REJECT FILTER E#R636 2.2k -
637 ol L c:.t, HCB03 i CG DSBL/MON,
#R630 #R 1C601-C 0.068p J'2 9V LLIM CG TONE ) JUMPER PLUG
1Ok ~UMVPER FLUG
oPTT & o 4R6a8 §e03 P £\ ]aress s /3\ P601 12 NORMAL CONNECTION
BUFFER 9v o -3 ALERT TONE/Rx PA DISABLE
WALSH BITI  ¥#R639 82« T? 1C604-8 470 1 82k 1C608-8 2-3
(WALSH g1T2 N e | . A P602 1-2 CG TONE REJECT FILTER USED
- R640 220k voice pesecr Fiuten 10 N of | _OWiTER 2-3 CG TONE REJECT FILTER NOT USED
# HC604 #Re46 2 _[#TRE06 || DT ~ICB04C /5\ P603 12 RECEIVE CG POLARITY NORMAL
srezs 2 2 nea7 10k i 622 obe A CG DEVIATION — 2-3 RECEIVE CG POLARITY INVERTED
10k it ” #RE4T 2 f&oa My Rve04 |0 ust /6\ P604 1.2 TRANSMIT CG POLARITY NORMAL
#R645 -~ #RE32 10k 123 100" + ov 2-3 TRANSMIT CG POLARITY INVERTED
10k 4Res| % ceaa WV . P6O5 2-3 NORMAL
£R653 22
12,4k 5V #R644 18Kk i o v 100Kk ENE 1-2 WITH VOICE GUARD
A+ 5V 4 pegg HTREIO »c634 = " ovl/4.3v'z —D—————1 C} P606 1-2 NORMAL
#R634 e, [#Res ok 10K MUTE ‘ €623 22 uejy foRere 2-3 WITH VOICE GUARD
sy 7 o INVERTER 47K #CD608
> ricsio-a sl rcero-B MF_—"__" IC604-D 16608-D P607 1-2 NORMAL
$ ESET #RE63 W . ICE GUARD
#RE33 #R662 #C633 P 8 #R687 C640 2-3 WITH VO
10K /b #R656 1.5k 0.0lp W 330k Cfg: #R669 HRETO #RETI o7k  [I0608-C ¢——jbo
wIC HI 412k ‘ ) 10k 470 NS AN 4.3V//4.3V DC VOLTAGE CHECK
#C626 cé28 "W ——w P D " 7 e
€323 o.ip T #reso | RSS! I- 2k s RE67 7 #C639 5.3V//4.3V i SQUELCH CIRCUIT SHOWN FOR UNSQUELCHED/SQUELCHED
N e =Y oV ; |0607-Acc>ﬁ;?7 Mk - O .1viiesv DPTTJ AUDIO PROCESSOR CIRCUIT SHOWN FOR DPTT LOW/DPTT HIGH
i 680 #R664
OV >———— '
Eudion L AP P J
5V REGULATOR
[ o am #RSTB,, el 1w 2 SYMMETRY SCHEMATIC DIAGRAM
: oV
Ice06r——1s | % ce3l g #R665 3] rveos ADJUST SYSTEM CONTROL
,I oy | 18603-C 15k A 24
_._.___J' 4-5v °W DDOO-CMC—486 2
9V REGULATOR AUDIO PROCESSOR
N #RE77
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REF 0SC FREQ SYNTHESIZER EQUALIZER ADDER CURRENT BUFFERS LOOP FILTER FREQ CONTROL Rx VCO BUFFER
+ 9V eAball b Uil Al +8V
14 L R291
3,2 3,2 1204 )
> k. - 1l # * °
cp230-8 - c23) .
cnaal L/ FR20Z 1205 Y+ l*czos 1" ncsoszzzz7e Bﬂ 4366” L202 toop E: 'Llﬁos #R239 3 case
F4 : 2 {1
neaed RS |2 E 33y T 0-0a7u R307 ' TOR2E o3y T 3wcass 230 [l2n3 ] 1000e
Xu20) 9 o ZYJE: 6 # cess # -k " €233 1 #R243
%?g?f* * eV ®R219 ::CZIZ%Nu * 8 9 C2§2 5 (uf)z,0 18p ::505297 ravy 4P #C238 180
I R204 TP201 AL . £2V g 22 g
roc B 4.5V 5 19 1c209-B #R209 |4R2! | #R294 #co2) ] 1 “ 210 "6 % TR21 -
ouT 202 mCKE02 OS\(I:DD ngD 7 M5 223 O 47Ok | 6.8k ! . b wwl- 10 R242
KR rememE our MCLILIRA - #RZ10 i T |svizs 8
N PEEN iss226 ¥ BAkELg 2P P L e
204 S 3 osc apdps] Je2o8 [ ¥4
-] >— < il
E zi0 | mR201 JOUT TR205 f)p [ €209 | * (at0 o | ®
E > 10k 2SB624 n 01y cD208 3 R2122
j’ @ lsTR201 = $ cz07 1000p isvizel ¥ 100
CHARGE . x 8 256624 E v "
#R206 7 *c226
EFOSC 100k #ca23 + 1*
MUTE £.5.0uT [%x PRESCALER CDFEEDBACK BUFFER ot T I"wczs] 1 c290
+9v S
,, #Ip & coa #T] &, BUFFER
co230-a ¢ 14 c287 L —3 €0205 FsR 4 SRl & | ¥ d =T=n
1SS 184 £ SROUTI—X & . ogary T A wz3ez 2717 ¥ o . (+9v)
! 2 L 'CL224 R2111 #C239
s " i o #caziz  LsCas 1 = c298 L206 | L '
5‘205’( == O—{crox can ilOOOp F 0-047u T 1000p 0-33p h K a . 560 1 1000p Rx/Ex INJ
‘A K IOOOpI 2l r s #c225 | |%caes ®c292 | R2¥ weerz gl 7 wears & ¥camg
2P B a2 PETT L ] yronmeyoeny o |- SR L201 Voo 1600 p 1000 3 T 1000p [vec vee ] 1000p R27 050, 9206
DATA O—1oATA - N *#C213 2 4 A 2 oy +8V 5 33
J205 /' ¥cp 00 |1 g {CONT w|e_ 1000p =jouT IN b | . N ouTE e
1ss184 M CNT I GND L = B a0, LSNO ‘l%%%, . — 4 T w—s R232 * Roz| 2= GND R266 3 R268
c217] 1000p P R21332
ENABLE o2 lenasLe ",%’,fi“azag sl 12p l 1T *1c207 5 ws” R233 2205 ] 56 R2ad 111‘1 150 § 150
205 ~ 10k tc2ia bPCI6TES " [snz3e
1¢208
Mté:’gg |27 . 1000p C M 10k . uPCIesec
J205 E ‘sts L227 cai23
. | R . 1k 15p
CH CHANGE|' o R332 0 LOCK DETECT . . F w— ¥ R 286 * i2e
20x *
cock| o |2 Wl sav oo oy s, fio o, mEacowmoL " Txvco surren (E20)
DATA (o} 8 #Iggzzzog Tov T_'\:l:, AR #eo63 | "' 221 2 *c269 ¥ rone # ICLENTIFIES CHIP COMPONENTS (EXAMPLE.#R234)
ENaBLE| o cais [ ™ = ,,czsm_l___4 1000p 7 E:%';“ R263 .'-223 I'IOOOD 330 WHICH ARE LOCATEO ON SOLDER SLDE OF PWB.
150p * 1000p #* 3* b3 y - »
50 R227 €250 c289 c262 {—— CD219 9 can| ®R2li6
LDCKDET ;I 3 2222‘( . C+8V> . l TS (U o | 20 |1ss97g2avi.ev s :R 27p 120 ALL RESLSTORS ARE 1/10 WATT UNLESS OTHERWISE
Tx MOD | © 11 TR209 R254 94— 94— & 221 SPECIFIED.
s20| Cr ' 23 4 5C3398 *R2123 & 22k 2 Taae L1 TR220 222 0267 82V 25¢333 ¥
oPTT]| o— can0 R 17 2 [OCKED 'K, | 2 loar 3 3 = 8 I 8Kigs TGxk T® B & a2y, R2113 RESISTOR VALUES IN N UNLESS FOLLOWED
a+l o * F1000p T4 , S e i PO 2,3 5 Lcue Vo] ovs P Il ad 1-9v 47 BY MULTIPLIER K ORM,
Ves  Vis I K (Cb204 * la @ #C245 ] CDfs'ilst Sas L220 iV TC266 | oS . “'%2073 CAPACITOR VALUES IN F UNLESS FOLLOWED
A— 0—67’ R224 7’17 H[G Lop g rsse R2242Co228 =« r A= isvize| Y4 [CV202 & Fcaed ::4;2'20" 3"22862 150 ® BY MULTIPLLER u OR p.
3 - o] %
+8V |0 o a m m 1000p bezos s I woars Tl 292 1,15k . INDUCTANCE VALJES IN H UNLESS FOLLOWED
R229 #R255 2 Ral 2 BY MULTIPLIER p,
SEG W 0__;1_%'&‘, MC143159p 1ox T UCo, OF 3 JL%ZJSD ISvi2e K & s v
X a4 LOCKDETECT MOD 1 A DPTT TR222
o— LOCKDETECT |
#* FI1000p J205 C247 & $C 3398
Z o— ;czus o *cas)
* J'000p g 22p 8V O
Y| o—4—-Jcane # 9V REGULATOR J205
* Z1000p 22 ,
| 277
Iﬁ’gﬂg’g? FREQ SEGMENT .5, Gev) '
e | SELECT 0.68p 3! ALNC:;):SI 8V REGULATOR/
10k ®C25 — @ FIOER sTR22¢
10009 ! oV - . 250596
*R296 tew, ((LOOP g - ?55 Oy out2 ¢3o%  l
a 2 cai0d MOD 1ecsse B €280 % SHO J %+ = |4
* 10y J 0-ip 2] cael €283
TR229 ) 33y £3 100y
25C3398 1 T
Tx MODY o~ L C * C284 "
J205 /Y T= ®R277 €279 & 2 1000p *'%20806
2580 ' Oy ReTe @ P 2sc3398 E *cass "cogp ’
4 RVZ202 ¥
25€3398 INCLUDES + 5 18K ( 2705 Yol—y il P 16005 Go52
. TWO RESISTORS ” *azrs $rycw (T veo Tome traug Uy i
AS SHOWN 6-8k g pul D ( Y >A 2sc3398 noh % TR227 _'®
c 6 @ 205/0¢ i’ﬁocozeoo v e ) 2scases SCHEMATIC DIAGRAM
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A COMPONENT IDENTLFLCATLON CHART

SYMBOL (Cl'gg-lls73'h:Hz) (lggf 11774'3uz)
c221 47pF 39pF
c222 | 5p F 22 pF
c223 6p F 8pF
C224 lp F 2pF
C226 5p F 6pF
c227 4p F 2pF
C230 18p F 27pF
Cc245% |1 8p F 22pF
c246 2p F 3pF
C249 22p F 22pF
Cc250 56p F 82pF
€252 2p F 0
€255 2p F (o]
c262 33p F 39pF
c288 3p F 0
C 290 0 4ApF
292 (o] 10 00pF
Cc293 22pF 27pF
c294 2p F (o]
CcDh220 HSR277
L208 JR-NB-8034 JR-NB-7967
L220 JR—NB—-7966 JR-NB-9314
L224 o 0.4 7yH
R223 39kNn 47k
R224 3.9kQ 2.2k
R278 10kQ) 33kQ
R292 @™ 10kQ)
R296 1 Ok} 12kQQ
R 298 470 220.
R 2101 47 1000

]
W

SCHEMATIC DIAGRAM

136-153 MHz FREQUENCY SYNTHESIZER
150-174 MHz
-DDCO-CMG-I71 2/2
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POWER AMPL- |, AMPL-2 .
SPLITTER COMBINER ANTENNA RELAY
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TR2
6l pizoso _POWER MODULE 2302782};“7
EXCITER : #cszj[‘ #CMI #c35 Irc:sa”];cm IIC43 RECEIVER
ouT PUT 27 27 RI3
[y
. DRIVER AMPL 4 S wawy #S78
2z #C31 #C45 #RII #RI2
R4 120 a s 120 82 68
o TRI Li2 I:c4o #ca2 Tecaa g
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c23 TR3 s #c75” 02 X &
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a
ofrceaf #cs{ T weor LN ! i
‘ fce2 3 AT 1s597(2) L —_—
22y L9D lgcs3 ] #cr2 ,;
w3 120 US 4 ";:176
7034 it ar18 L 500 ik LOW PASS FILTER
- o 153 FORWARD J2
#C54 © Rl g
FILTER 9 } #c88 CD4 D& - a2
— 27 38 [ wcao 1606 Mi30) L29 Mi3ol TMP-JOIX- A2
1000 ‘
POWER DETECT @© o | RECEIVER
8 >
w2 hud a
W cD3 cD5
TR4 BT ,J, MI30I  MI30! 3
[CONTROL VOLTAGE] 25B953A POWER CONTROL PTHABTACIBE222TS (f T cD8 PB-1-S
. 751
o CH 128V S MR fo]mx a+ -
co3l+ l S
#R30 ] 820 DC PASS — 35V 33p Q TX A-
820 #TRS AeraTr . G
25D596 TRANSISTOR ¥CT7 S
— L#R2a  LaRrez 1000 o) o Ja
£ 1.5k 10k RF POWER TP cD7 FH3-45-1.25DSA (G)
#co9  |#TRT ADJUST SNR-220KDIO ]
#R28 1000  |2sD596 A S| oD
820 B #R21 l o
| KI  CD9
- ;L o 3 'TS’k' cw ARG3909 EMOIZW 3
| #R26  #R25 33 . ” Y .
227k 560 . ! Rvz 5 lrx ov =
' DC DRIVER #co7 [#c9e | | I 5k L
_— #R23 s_l2
2he lnooo 000 § 2L 15
#TR6 R
#C73 250596 ;ta RI9
|ooo; DC AMP L
N
DC_AMP
THERMAL DETECT
NOTES
I. " # " IDENTIFIES CHLP COMPONENTS
(EXAMPLE ¥ RIi2 OR RI2 ¥ )WHICH ARE LOCATED SCHEMATIC DIAGRAM
ON THE COMPONENT SIDE OF THE BOARD
2. Zi-Zis, STRIPLINE PART OF PWB. 136-174 MHz 1I1O0W
3. Rv2 IS FACTORY TUNED AND DOES NOT REQUIRE FURTHER ADJUSTMENT.
ALL RESISTORS ARE /10 OR I/8 WATT UNLESS OTHERWISE SPECIFIED. : B([))VOVSR éMﬁLIFIET_' /2
RESISTOR VALUES IN 0. UNLESS FOLLOWED BY MULTIPLIER K OR M. AH-715 I

CAPACITOR VALUES IN P UNLESS FOLLOWED BY MULTIPLIER p.
INCLCTANCE VALUES IN H UNLESS FOLLOWED BY MULTIPLIER m OR .
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A COMPONENT
IDENTIFICATION CHART
CAH-TI5AH CAH-715BH
136 ~153MHz | 150 ~174 MHz
HC1 | M57719L-37 [ M57719-37
cl1o 68PF 56PF
cili 100PF 82 PF
cl2 270PF 220PF
ClI3 270PF 180PF
ci5 IBOPF IS0PF
cleé I8OPF 150 PF
cI7 24PF 39PF
c20 20PF 10 PF
c28 20PF IS5 PF
c29 | OPF 7PF
c33 68PF 56PF
c34 I00PF 82PF
Cc35 270PF I8OPF
c36 27OPF 220PF
c38 I8OPF I50PF
c40 IBOPF 150 PF
cal 24PF 39PF
C44 20PF | OPF
c46 |OPF 8PF
c55 68PF 56PF
c56 |O0PF 82PF
c57 27OPF 220PF
c58 270PF I8OPF
c60 IBOPF ISOPF
c61l I8OPF ISOPF
cé64 24PF 39PF
C65 20PF 10PF
c72 — 3PF
c74 I18PF I5PF
c75 27PF 22PF
c79 27PF 22PF
L3 6LALDOOOI7 |6LALDOOO76
L6 6LALDOOOI4 [6LALDOOO75
ILs 6LAFDOII97A | 6LALD 00057
L9 6LAFDOII97A | 6LALDOOOS7
L10 | 6LALDO0OI7 | 6LALDO0OOT6E
L 13 | 6LALDOOOI4 | 6LALDOOOT5S
L 15 | 6LALDOOOI7 | 6LALDO0OO76
L19 | 6LALDOOOI4 | 6LALDOOO75
[L20 | 6BLAFDOII97A| 6LALDO0OS7
L21 | 6LAFDOLI97A| 6LALDOOOS7
RI19 6.8kQL 5.6 kQ

'SCHEMATIC DIAGRAM
136~ 174 MHz 110W

POWER AMPLIFIER
DDOO - CAH- 7I5H 2/2
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POWER AMPL -1

ANTENNA RELAY

ATTENUATOR
PI
62JLD12080 POWER MODULE
EXCITER _REFLECTED
ouT PUT Ri3
\,,1\4 100
#R3 ; N (4w
#RIl #RI2
ma 1l e %2
2z cb2 LOW PASS FILTER
#RS
390f 2 JLzo]l
#RI b3
820 " Lesg 8 "\
R2 ' |
820 s i
t T 6JALDOOOI
Ci l 718 ANTENA
#Ca9
33y ((:).lp <]
#C2 L22 8
. S o
OB 4cs laca pcT2t [ #CT5 ~
.1 | 4700 J”—"—*'—l 3 S
+
ce Y col i
;[ l a7y 1ISS97(2) —————:;————-——J
TR8 T
1271
o~ #RIS & |0ng LOW PASS FILTER
RN ~ w3 3
Y 0 ] FORWARD g2
c30 #r31 | FILTER Q t #C88 CD3 €06  tmp-yoIX-A2
4Ty 8 #C89 1000 MI30! M130}
o 1000
il POWER DETECT RECEIVER
w2 #C9
8
D4 CD5
TR4 POWER CONTROL MI301 MI30I 3
|cONTROL VOLTAGE| 2SB953A j TPI T cD8 PB-1-S
ok O I 1™ e
€92
#R30 DC PASS " 3.2v cozzt TX A-
82 TRANSISTOR R2a  |#Re2 #Cc77 33y 100 G
2.5k 3 IOk 1000 o) Ja
2 3 RF POWER
ADJUST co? FH3-4 S-1.25DSA(G)
#C99  |#TR7 SNR-220KDIO !
*R28 1000 |25p596 A feno
1 #R21 l o
820 2.2k RV I KL CD9
5 ok CW ARG3909 EMOIZW 3
3 o Lo lpov -~
i
DC DRIVER #co7 T#cos | ngz TX Qv=e—
- #R23 1000 |1000 l $ 2 15
220 i3

NOTES

I. " IDENTIFLIES CHIP COMPONENTS
(EXAMPLE #RI2 OR RI2HIWHICH ARE LOCATED
ON THE COMPONENT SIDE OF THE BOARD

2. Zs—Zg AND Z;3-Zis, STRIPLINE PART OF PWB.
3. RV2 IS FACTORY SET AND DOES NOT REQUIRE FURTHER ADJUSTMENT.

ALL RESISTORS ARE 1/10 OR /8 WATT UNLESS OTHERWISE SPECIFIED.
RESISTOR VALUES IN N UNLESS FOLLOWED BY MULTIPLIER K OR M.
CAPACITOR VALUES IN P UNLESS FOLLOWED BY MULTIPLIER p.
INDUCTANCE VALUES IN H UNLESS FOLLOWED BY MULTIPLIER m OR u.

cw

$ #RI9
i 6.8k

SCHEMATIC DIAGRAM
136 -174MHz 40W
POWER AMPLIFIER
DDOO-CAH-7I5L

1/72
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A COMPONENT
IDENTIFICATION CHART

CAH-7ISAL | CAH-7I5BL

136 ~I53MHz | 150~174 MHz
HCI |M57719L-37 |M57719-37
C33 68PF 56PF
c34 IOOPF 82PF
Cc35 270PF IBOPF
c36 270PF 220PF
c38 ISOPF I50PF
c40 IBOPF ISOPF
cal 24PF 39PF
ca4 20PF |OPF
c72 — 3PF
C75 27 PF 22PF
L10 | 6LALDOOOI7 | 6LALDOOO76
L13 | 6LALDO0OI4 | 6LALDO0OO75
RIS 4.7kQ 6.8kQ

SCHEMATIC DIAGRAM
136-174MHz 40W
POWER AMPLIFIER
DDOO-CAH-7ISL 2/2
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RF BAND . RF AMP . RF BAND 1 ST MIXER BUFF AMP

XTAL FILTER 82.2 MH:z
PASS FLLTER PASS FLLTER :

#R403 #C402. #CA05 #R407
470  1000p 1000p 10

RXIN o : , - AFL402 HCA4O! RSO
A FL40| - . - #C401, . 2% #Ral0 _M80 __#cs0l 2SKI25 FL501-4 FL50I-2
x ”— o I Is ln.L
- @ Qg Fr ~QF &
T s 4 gJNE]s 18
S §7 ¥ 1y 0—(Is7 1F)
< d
ﬁ 3 % 1 "g;l (§
‘ ) g
#TR401 3
2sc33s57 g L2 :
. cp—M—f
#R4IT #0409 #£Call £RA3 . #CAI3  #£R4AZ6 #CAl4 #C4I6 #R420
820 1000p 1000p 10 1000p 820 1000p 1000p L404 770
INJ IN - S +——W—r1
#£R422  #C408 :
<O x
Pa02 g0 . 1000p 5 b #C418 #Cal19
A & 1Sp I 1 15p
[} <3 @
R4 * o &3
#R420 R423 s g La03  #Ca20
Y Y 4p 455 kHz2
#Ra28 CERAMIC
: W FILTER
25C3357 #TR403 ~a 1 33 FILTER. #R526 cs527
25C3357 9 RX 9V
#R4I9 . o8 470 L508 10y
7.1V o = " N %
wy ]
. Nlg 100 0| . CFU45582 - .
RX INJ AMP 3T RX INJ AMP 0 F~ N T !
#me ¢ g )< Hrisoal3 N !
#R42i ' - 5 38 '8,] ol R : ﬁ [ I,
Ngo NEM .,N, o
A 505 519 slos|? e 2 3 ad 8 #R529
LS04 82NI7A L o8 CFW455E = |& 18 riv LtvooTsv Tav), #R528 4.7k
# TR502 \.19 (Y WA LY PO szvfe 0O 3|Rx AUD
25C2223 - o = 3 #CSI0 4 ' s |9 #C523 IC501 MC3359P olao | x
] ~ 21v NLO
@ P ' FL503 0-0lp 8488 13
84V, ¥ |a 6.8V LIV LIV 3.7V QI'gn: -
ST IF o —]_— o #TR505 L o1 la
AsT 1P )= 2 g T2 oo 5 Tz 8380 [S050%5 £ 1t 5 ey e g e B A R
9 0 e |0 TR AT o0 16 15 o S e
Y & O |« 1% ‘ oy 9N ST5 |7 R ER 331:'3 Q
& % * “ o« r”*N *g NC du 6% 3.8V - o 2la+
s.ev % > mlg
7.73v__% I’é 4.5V ' Q s
P HE Y 455 kHz 2ND IF LIMITER/FM DET . O alrx ov
- £ 30 1)
F 220 co13Fr= CERAMIC AMP P LTS
15p T FILTER (L) §§% -0 5|Tx 9v
(rx 9v) IST IF XTAL FILTER oIN=2a 1C502 .,,’Ig
R N . [ (8]
AMP 82.2 MHz L506 - OI*"’ T RX 9V ANG654 1 xi— e ITX ENBL
» n o
#TR503 RX 9V . 8.0V 3 1 2] o)
25(2620 X sv) #R53  or 23gl8 ——j' ng
- M A =
2ND 0SC 81.745 MHz 2 3.3k > F™ o S T B8 o2 O 7|oPTT
(&) # = (&) MI
#7R506 (7 Y o8
258624 \ 1 A > g =
#R532 #CD50I gy REGULATOR
|5k 1SS184
> [+2]
4
> 2 w
b3
[ - ,>f
COMPONENT NOTE o
IDENTLFICATION CHART
CMA-209A CMA- 2048 "#" IDENTIFIES CHLP COMPONENTS (EXAMPLE #C401) WHICH ARE
BAND LOCATED ON SOLDER SIDE OF PWB.
PART 136 - 153MHz | 150~174MH: SCHEMATIC DIAGRAM
' ] - 4 -174A4
FLeo) _ _|BRI36-153A Bz::g |774A4 ALL RESISTORS ARE 1/10 WATT UNLESS OTHERWISE SPECIFIED. 136-174 MHz RECEIVER
FL402 BPI36-153A4 | B RESISTOR VALUES IN 0 UNLESS FOLLOWED BY MULTIPLIER k OR M. DDOO-CMN =204
' CAPACITOR VALUES IN F UNLESS FOLLOWED BY MULTIPLIER y,n OR p,
INDUCTANCE VALUES IN H UNLESS FOLLOWED BY MULTIPLIER m OR y, 1/2
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‘ AMP-1 AMP-2

# #
# RIO8 Cl08 o ' # Rio9 Clll
lk - 1000p 330 1000p
r—w—-il— : i
‘ TRIO3I3§7 TRIO3
2.3v | 2sc : MRF 559 ~
,, 3 #Cl24
L108 #Ri03 #CiOl . # Clo4 b 1000p J102
S o 1000p LIOI 1000p L104 L107 -
TX INJ Fo'al > Y >——I—-|, y Sl ———+@|Ex OuT |
103, 15V | : ’g,.s »
p——1 #Rri01 3 #R02 2 T 3 3 o cuz
#c121 | #c122 | 470 470 1 ™P10os 3 _ ||oz Sp
12p 10p T 15k Te ,II_ #-
; #ci23 T T T 0221
m i R
¢ P /— #
3 T —=cu3
I 1000
£RIO7 3 "nr,ggg . 1000
22 3 P .
#CDIOI 8.9V/ 1TV
L103 ISSi84
I5p
. 7Y o
#
# Cl07 .[ I. €106
470021; l.twoo;:
_+9V.REGULATOR # TRIO2
25B624
‘ @ 13.8V . 1] Iclol 3 sov. /7 9.0V
‘ L N— ]. AN654 |
+ +
ci9 T2 c120
4 4ty ’I 10w 1#RIS Sp7
' ' 2R 3470 1/8W
: #Cl ) #C128
: 8orp 1000p J10O1I
(@ ENB ) 'r—“—J.
O 4| TX oV
(v — o1 03| D 9v
‘ "‘—H—J Q2| NC
TX 9V : -
Gxev) om0 A
777 1000p
NOTE ;
“#" IDENTIFIES CHIP COMPONENTS (EXAMPLE #CI71) WHICH ARE
LOCATED ON SOLDER SIDE OF PWB.
ALL RESISTORS ARE 1/10 WATT UNLESS OTHERWISE SPECIFIED. "
RESISTOR VALUES IN QUNLESS FOLLOWED BY MULTIPLIER k ORM. SCHEMATIC DIAGRAM
CAPACITOR VALUES IN F UNLESS FOLLOWED BY MULTIPLIER p, n OR p, 136-174 MHz EXCITER
INDUCTANCE VALUES IN H UNLESS FOLLOWED BY MULTIPLIER m OR p. , DDOO —CMN =204
‘ C , ' 2/2
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J801 Jgo2

FB1 [ 10 i #C;%Lm #zgz n o 1] FB3
FB 2 20 1t 1000P 1000p " O 2| CG DSBL/MON
FB3 30 i ik > O 3| FB1
FB4 | 4 0 4 i : 1 - O 4| VOL ARM
MIC LO 5 O—f——— ———1—0 5| MIC LO
voL/sQ LO | 6 O———— {l > 6| MIC HI
vOoL/sQ HI 70 < {— - i} > 7| FB4
VOL ARM | 8 O S 1= i 1 8| FB2
MIC HI 9 O < | —te ,———1—0 9| VOL/SQ LO
CGDSBL/MON |10 O S {F i} > 10| vOL/sQ HI
PTT |11 O 1} {1 - O 11| PTT
cAs |12 o < N — il > -0 12| PA KEY/CCT PAENBL
PA KEY/CCTPA ENABL |13 o- < {— il - —O0 13| VG DATA HI
CONT A- |14 O— il - -0 14| CAS
SQ ARM |15 O : —{ - |
IGN A+ |16 O < {F 4803 |
ALERT TONE/RX PA |17 © < {7 4} - O 1| sQ DSBL
SPKR1 |18 O y {1} i} > O 2| STORE
A=+ 19 O- S | - | 7 -O 3| SQ ARM
SPKR2 |20 O < {— 1} 7 O 4| FB5S
A- |21 0 i 5| DATA PTT
22 0 & —t O 6| ADVANCE CHANGE
23 0O il O 7| TX SW
24 O il O 8| RX MUTE
25 O i} - O 9| ALERT TONE/RX PA
VG DATA HI |26 S al il O 10 | IGN A+
sapsBL |27 © q i i O11| Az
VG DATA LO |28 © 012 A+
STORE |29 o g | — 013]| Az
FB5 {30 O < 1} O14] A+
DATA PTT (31 © < — } i} - -0 15| RESET
ADVANCE CHANGE |32 o0— 1 016 A-
TX SW |33 o- | —t 017 | A-
RX MUTE |34 O It —-018| A-
35 0 019 | A-
RESET |36 O | —t {} - 020 | SPKR2
37 O L—o 21 | SPKR2
38 O 2l 7 L -022 | SPKR 1
- L4-023| SPKR1
nr /4 nr 024
1
\ / ‘
. - - - SCHEMATIC DIAGRAM

INTERFACE
DDOO-CMH-813
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LEAD IDENTIFICATION
FOR VOLUME

(TOP VIEW)

s
.‘ -
‘ .
. -
)

}

u Q.l;ﬁ !

LA

to3aon e« ]

to-oo'éto-?oog-lt
.

gy e 0

s 1
R RIRCH]
¢

e caldaaid

= ‘4——— RUNS ON SOLDER SIDE
.-— RUNS ON BOTH SIDES

4+—— RUNS ON CONMPONENT SIDE

SYSTEM CONTROL BOARD
( COMPONENT SIDE)

= D22 -




n
o
Og
g
g a
R & g2a8
3 =
g 00 p& 03
» 50539 L ) = (aE
Q= Dﬁ Lesd g2 Y & 1
Frd o 2
0193 3 Uz 02
a 23 <
0g ] .l 2
gel "4 ve8Y o ge
“lem %2 010 as EQam -
257 8 03 4 a0
= = ~ u o = -1
a0 sosul 3 3 b= R .
= ™ =) f;ﬁ @ - 0 rioH DB
2g g0 ety ED = 6590 LBy
vosu 3 - o 0" o 20 02 £0s03
(=] 3 ¥ > a
109l £ CIET EDB:E‘ 2 § UL 8 an 3 m 20902
£3. | 0F oo : =l S
i = ) m3 B
2 3 soau (1S - 10903
i EED; 1 G s
BOSHL siLul - o D‘
& g}D '
& = g mDE s &
cBgu $0300 ¥0903 & 3[] 2::: S
=
= B 5% s fior 20 z
= E 0% dg ol 20, g0 qF
0 ( £1%8 TN I O 1293 §D 2
80502 {E;'] PO54L oiuL A m ] = -~ DE
st /) 20 ) (3 oz 0g bk
s088 T 32 = 3 03 ] = ; £ = |
s Oz =& RE 80802 o= =i
~ — i
20 g ong D3 P D[]Q
s 5 £ 1T =
2 g
a:l = YOLUL a0 = UE
500 ) soLul =
(=T = o L85
DLEL Lz}
Dgoy 813 O3 b ; a Oz
= H = B - % L
ﬂD ED 0z 5L
& | Bl O = z 2 vicad
L0L0d g i} il O R Oz a [k R
e 02 i ovse.3 ZiLul 0z 0z | 1LuL 0 na B2
B ovid O sUs o [T
OgLH L o
& 20 0O 80103 £ = £ Emgﬂn Bg e
LZid O C;'_'l l;:l = X 75 F e
D E9LOEEN | 043 ED 50L03 .. DE“[]ﬁ LLLTR =
e @t T o O BE e Q3
v2L3 O Ceftd O S foLuL
2L 0 LU = e 1 ig = - 20 oo
82t3 O ¥iLY 3 o0t £y 2 DE’ s 10 ==
s:": ED] LOLY D: b f =
2L =]
ociL WS 2 =
L 3 1) 3 g ofag i R 1| 03 e
- @! gty " £ " b
DE ¥0L02 DE

LEAD IDENTIFICATION
FOR DIODES

LEAD IDENTIFICATION
FOR TRANSISTORS

P e

c

E
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SYSTEM CONTROL BOARD
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LEAD IDENTIFICATION
FOR TR210, TR220
(TOP VIEW)

"

G

LEAD IDENTIFICATION
FOR DIODES
(TOP VIEW)

LEAD IDENTIFICATION
FOR RV201, RV202
(TOP VIEW)

LEAD IDENTIFICATION
FOR 1€206
(TOP VIEW)

o | 1:INPUT
2: COMMON
3: OUTPUT

123

<+——— RUNS ON SOLDER SIDE

+—— RUNS ON BOTH SIDES
"5 «——— RUNS ON CONMPONENT SIDE

FREQUENCY SYNTHESIZER BOARD
( COMPONENT SIDE)
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. FREQUENCY SYNTHESIZER
(SOLDER SIDE)
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LEAD IDENTIFICATION
FOR DIODES
(TOP VIEW)

LEAD IDENTIFICATION
FOR TRANSISTORS
(TOP VIEW)

LEAD IDENTIFICATION
FOR DIODES
(TOP VIEW)
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LEAD IDENTIFICATION
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(TOP VIEW)
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1 =4
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LEAD IDENTIFICATION
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(TOP VIEW)
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LEAD IDENTIFICATION TYP LEAD TRIMMING
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(TOP VIEW) (TOP VIEW) A
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2: COLLECTOR 1: EMITTER ¢ ll
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123

NARROW LEAD
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LEAD IDENTIFICATION LEAD IDENTIFICATION
FOR DIODES .
(TOP VIEW) POWER AMPLIFIER BOARD

(TOP VIEW)
s B ( COMPONENT SIDE)
C A 2
S 0
: 3 = «—— RUNS ON SOLDER SIDE

. «—— RUNS ON BOTH SIDES
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. SYMBOL

GE PART NO

EQUIVALENT CIRCUIT

o |-

B19/
5DDAB00247

B19/

rz\VCC 1 i ﬁVCCZ

7-Bit Latch 10-8it Lotch

7-8i1 S/R b 10 - Bit S/R

Lock L
P

12
Dato b (-8t S/R

[k}
Clock
«Note. Fir, 6 19 not cne ccnnot be Jused as o digito!l phose detector output

5DDAB00243 : + *
INPUT (DA H H H OUTPUT
B19/ j l l
5DDAB00249 : 1 1 I I GROUND
ICZOl B19/ Enavie = o 14-8it S/R ________—14 SR out
SCAAI00328 | oscy 2 L | T s
| [ ra-piniaten | | 20 Voo *Pint9
[OTOTIIL | o | e B Voo
.2 14-Bit +R Counter | 19 cr s
0SCin ——— ) , N Detector :Z c::w'
W —r.omrol Logic 16 ves:
tin 2 oo i ]l gI I l |(- 8. Modutus Control
7-8it +A Counter 1o-it +N Counter 44 | F:l:ui::lcy S ¢ raquancy Steanng Out
snananfsuin L

E
F
F
|
[ . 1C202

B19/
5DAAJ00577

Control

Input
Signal O-00HF \ [ ; hctive
Input 2 Acti
npat o LY Putlup
Signot ol *N/N+i outom
Gnd o1 g Outpu

0.0 OlyF
7

4
iQ"‘F °J:_Gnd

Vee Voltage

o

1C207

B19/
5DAAA00284

4(3)+Vcc

——OOouT
2

IN O
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SYMBOL

GE PART NO

EQUIVALENT CIRCUIT

1C208 B19/ oves
5DAAA00183
—w—QouT
N 0
-OGND
HC401 B19/
SNZBHO0002 | pN7 . .
. —0
PIN 5 PIN 3
PIN 8 PIN & PIN 4 PIN 2
J
1C501 B19/ d S .
5DAARO007 4 “g4 o
2] E_VFEG"
] HRCoS
vee [£ e
Ll:‘::: E a Limiter 5 < x!:::'lch

Fllter
Decouplin E
pline S2x

& Qutput
50k Filter
E 12 Input

T104F
O uadratute Damod
Input E Demodulator U outpur
t Recovered
Filter E 10 Audio

HC601

B19/
6DHFD00160

IN (7)1

4+ oy

Ha-Lotptrpitpi N m ~ ouT

PUT 1 5.‘ T . 2)our
4 z 2 3

. E 3 % 3l 4
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SYMBOL GE PART NO EQUIVALENT CIRCUIT
1C602 B19/ DE-EMPHASIS
6DHFD00167 ite et
" _________O
2
ouT PUT
4 S
GND 172 Vee (48V)
HC603 B19/ MPF  AFH 85F 3004 4
6DHFD00163 Vee (+9V)
(4
%E 4 :E igl s 2
3 O——9—4} D —EL_A = 1 1
INPUT g - " 4} |
i " 4 - ouT PUT
—H R I
” :‘“‘— I,,. 3 2
j: ~ GND
>
HC604 B19/ LPF  AFL BSF 220 CI
6DHFD00169 INPUT OT+Vcc
O— 6 w——+—CoutPuT
! J- 10
: 3 Ei: I
- it
I +—i} ~
e s T 2
]_ l 9 GND
E 3
bl
HC605 B19/ ,—-———-___@_. >
6DHFD00164 i ! '

o
o
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+'md
T

S0,

3

|
B

Tie
E

IC2 2/4

A
44

1
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0
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—o/

@
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R
-
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SYMBOL GE PART NO EQUIVALENT CIRCUIT
1C602 B19/
5DAAAQ0233
ICc701 B19/ Vee
5DAAJ00646 14
.202) |sox F
Threshold g ms')
Control _Tp o Flip p— Discharge
Voltage Flop
301 [sox 3 sl =
b g_ s Inhibit/ b Output
omp Reset
Trigger 8 5 (9
618) |50k S
7Y 41(10)
Gnd Reset
1C702 B19/
CLOCK PROGRAM DATA
6DLLD00008 MEMORY MEMORY
8 BIT
CPU
8 BIT TIMER 27
EVENT
COUNTER 170 LINES
IC706 | B19/ e |
5DDBY00026 . —— L, one
[ . m—
P S Ee
a—F—— \\7’
l——-t T a:”uéﬁvn:nnv
o, ?— o = 170 CIRCUITS
. —?— CONTROL col.umgzuct
110s _?‘ f ™ }f
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PARTS LIST

SYMBOL GE PART NO. DESCRIPTION
B19/CAH-715AL 136-153 MHz 40 W P.A BOARD: AL
B19/CAH~715AH 136-153 MHz 110 W P.A BOARD: AH
B19/CAH-715BL 150-174 MHz 40 W P.A BOARD: BL
B19/CAH-715BH 150-174 MHz 110 W P.A BOARD: BH
———————————— CAPACITORS ----—-----=—-
c1 B19/5CEAA02283 | Electrolytic: 33 uF +20%, 25 VDCW.
' c2 B19/5CAADO1268 | Ceramic: 0.1 uF +80-20%, 50 VDCW.
c4 "B19/5CAADO0957 | Ceramic: 4700 pF +10%, 50 VDCW, temp
coef 0+15%.
c5 B19/5CAADO1268 | Ceramic: 0.1 uF +80-20%, 50 VDCW.
c6é B19/5CEAA01816 | Electrolytic: 47 uF +10%, 25 VDCW.
c8 B19/5CAAA03078 | Ceramic: 120 pF 5%, 500 VDCW, temp
coef 0+60 PPM. (Used in AH and BH).
c9 B19/5CAAA03079 | Ceramic: 27 pF +5%, 500 VDCW, temp
coef 0+60 PPM. (Used in AH and BH).
Clo B19/5CAAA03090 | Ceramic: 68 pF +5%, 500 VDCW, temp
coef 0+60 PPM. (Used in AH).
’ c10 B19/5CAAA03095 | Ceramic: 56 pF +5%, 500 VDCW, temp
coef 0+60 PPM. (Used in BH).
Cl1 B19/5CAAA03091 | Ceramic: 100 pF +5%, 500 VDCW, temp
coef 0+60 PPM. (Used in AH).
] .
Cl1 B19/5CAAA03096 | Ceramic: 82 pF +5%, 500 VDCW, temp
coef 0+60 PPM. Tused in BH).
cl2 B19/5CAAA03092 | Ceramic: 270 pF +5%, 500 VDCW, temp
and coef 0+60 PPM. (Used in AH).
Cc13
C12 B19/5CAAA03097 | Ceramic: 220 pF +5%, 500 VDCW, temp
coef 0+60 PPM. (Used in BH).
C13 B19/5CAAA03098 | Ceramic: 180 pF +5%, 500 VDCW, temp
coef 0+60 PPM. (Used in BH).
Cl4 B19/5CAAA03080 | Ceramic: 47 pF +5%, 500 VDCW. (Used
in AH and BH).
C15 B19/5CMAB01433 | Mica: 180 pF +5%, 500 VDCW (Used in
and AH).
Clé
C15 B19/5CMABO1471 | Mica: 150 pF +5%, 500 VDCW, temp coef
and 0+60 PPM. (Used in BH).
C16
c17 B19/5CAAAQ3088 | Ceramic: 24 pF +5%, 500 VDCW, temp
coef 0+60 PPM. (Used in AH).
C17 B19/5CAAA03100 | Ceramic: 39 pF +5Z, 500 VDCW, temp
coef 0+60 PPM. (Used in BH).
c18 B19/5CAAA03081 | Ceramic: 30 pF +5%, 500 VDCW, temp
coef 0+60 PPM. (Used in AH and BH).
€19 B19/5CAAA03079 | Ceramic: 27 pF +5%, 500 VDCW, temp
coef 0+60 PPM. (Used in AH and BH).
]
‘ c20 B19/5CAAA03093 | Ceramic: 20 pF +5%, S00 VDCW, temp
coef 0+60 PPM. (Used in AH).
Cc20 B19/5CAAA03094 | Ceramic: 10 pF +5%, 500 VDCW, temp
, coef 0+60 PPM. (Used in BH).
c21 B19/5CAAA03078 | Ceramic: 120 pF #5%, 500 VDCW, temp
‘ coef 0+60 PPM. (Used in AH and BH).
!
c22 B19/5CEAAQ0451 | Electrolytic: 22 uF +10%, 40 VDCW.
(Used in AH and BH).
c23 B19/5CAAA03082 | Ceramic: 1000 pF +10%, 500 VDCW.
(Used .in AH and BH).
C24 B19/5CAAA03083 | Ceramic: 0.1 uF :101, 50 VDCW. (Used
in AH and BH).

SYMBOL GE PART NO. DESCRIPTION

c28 B19/5CAAA03093 | Ceramic: 20 pF +10%, 500 VDCW. (Used
in AH).

c28 B19/5CAAA03101 | Ceramic: 15 pF +5%Z, 50 VDCW, temp coef
0+60 PPM. (Used in BH).

c29 B19/5CAAA03094 | Ceramic: 10 pF +0.5 pF, 500 VDCW, temp
coef (Used in AH).

c29 B19/5CAAA03102 | Ceramic: 7 pF +0.5 pF, 50 VDCW, temp
coef 0+60 PPM. (Used in BH).

c30 B19/5CEAA01816 | Electrolytic: 47 uF #10%, 25 VDCW.

c31 B19/5CAAA03078 | Ceramic: 120 pF +5%, 500 VDCW, temp
coef 0+60 PPM.

€32 B19/5CAAA03079 | Ceramic: 27 pF +5%, 500 VDCW, temp
coef 0+60 PPM.

€33 B19/5CAAA03090 { Ceramic: 68 pF #5%, 500 VDCW, temp
coef 0+60 PPM. (Used in AL and AH).

c33 B19/5CAAA03095 | Ceramic: 56 pF +5%, 500 VDCW, temp
coef 0+60 PPM. (Used in BL and BH).

C34 B19/5CAAA03091 | Ceramic: 100 pF +5Z, 500 VDCW, temp
coef 0+60 PPM. (Used in AL and AH).

c34 B19/5CAAA03096 | Ceramic: 82 pF +5Z, 500 VDCW, temp
coef 0+60 PPM., (Used in BL and BH).

c35 Bl9/5CAAA03092 Ceramic: 270 pF +5%, 500 VDCW, temp

and coef 0+60 PPM. (Used in AL and AH).

c36

¢35 B19/5CAAA03098 | Ceramic: 180 pF +5%, 500 VDCW, temp
coef 0+60 PPM. (Used in BL and BH).

C36 B19/5CAAA03097 | Ceramic: 220 pF +5%, 500 VDCW, temp
coef 0+60 PPM. (Used in BL and BH).

c37 B19/5CAAA03080 | Ceramic: &7 pF +5%, 500 VDCW, temp
coef 0+60 PPM.

c38 B19/5CMABO1433 | Mica 180 pF +5Z, 500 VDCW (Used in AL
and AH).

c38 B19/5CAAA01471 | Ceramic: 150 pF +5%, 500 VDCW, temp
coef 0460 PPM. (Used in BL and BH).

C40 B19/5CMABO1433 | Mica 180 pF 151, 500 vDCW (Used in AL
and AH).

c40 B19/5CMABO1471 | Mica: 150 pF +5%, 500 VDCW, temp coef
0+60 PPM. (Used in BL and BH).

C4l B19/5CAAAD3088 | Ceramic: 24 pF +5%, 500 VDCW, temp
coef 0+60 PPM. (Used in AL and AH).

Cc41 B19/5CAAA03100 | Ceramic: 39 pF +5%, 500 VDCW, temp
coef 0+60 PPM. (Used in BL and BH).

c42 B19/5CAAA03081 | Ceramic: 30 pF +5X%, 500 VDCW, temp
coef 0+60 PPM.

C43 B19/5CAAA03079 | Ceramic: 27 pF #5%, 500 VDCW, temp
coef 0460 PPM.

C44 B19/5CAAA03093 | Ceramic: 20 pF +5%, 500 VDCW, temp
coef 0+60 PPM. (Used in AL and AH).

C44 B19/5CAAA03094 | Ceramic: 10 pF +0,5 pF, 500 VDCW, temp
coef 0+60 PPM. (Used in BL and BH).

C45 B19/5CAAA03078 | Ceramic: 120 pF +5%, 500 VDCW, temp
coef 0+60 PPM.

C46 B19/5CAAA03094 | Ceramic: 10 pF +5%, 500 VDCW, temp
coef 0+60 PPM. Tused in AH).

C46 B19/5CAAA03103 | Ceramic: 8 pF #0.5 pF, 500 VDCW, temp
coef 0+60 PPM. (Used in BH).

C47 B19/5CEAA00451 | Electrolytic: 22 uF +10%Z, 40 VDCW.

C48 B19/5CAAA03082 | Ceramic: 1000 pF +10%, 500 VDCW.

c49 B19/5CAAA03083 | Ceramic: 0.1 uF +10%, 500 VDCW.




GE PART NO.

SYMBOL GE PART NO. DESCRIPTION SYMBOL
Cc52 B19/5CSAC01180 | Tantalum: 3.3 uF, 25 VDCW. c19
c53 B19/5CAAA03078 | Ceramic: 120 pF +5%, 500 VDCW, Temp
coef 0+60 PPM. (Used in AH and BH). c80
cs4 B19/5CAAA03079 | Ceramic: 27 pF +5%, 500 VDCW, Temp
coef 0+60 PPM. (Used in AH and BH). c81
C55 B19/5CAAA03090 | Ceramic: 68 pF +5%, 500 VDCW, Temp
coef 0+60 PPM. {Used in AH). c82
Cc55 B19/5CAAA03095 | Ceramic: 56 pF +5Z, 500 VDCW, Temp
coef 0+60 PPM. (Used in BH). c83
Cc56 B19/5CAAA03091 | Ceramic: 100 pF +5%, 500 VDCW, Temp
coef 0+60 PPM. (Used in AH). c84
C56 B19/5CAAA03096 | Ceramic: 82 pF +5%, 500 VDCW, Temp
coef 0+60 PPM. (Used in BH). c85
Cc57 B19/5CAAA03092 | Ceramic: 270 pF +5%, 500 VDCW, Temp
and coef 0+60 PPM. (Used in AH). c86
c58
c87
c57 B19/5CAAA03097 | Ceramic: 220 pF +5X%, 500 VDCW, Temp
coef 0+60 PPM. (Used in BH). c88
and
Cc58 B19/5CAAA03098 | Ceramic: 180 pF +5%, 500 VDCW, Temp Cc89
coef 0+60 PPM. (Used in BH).
c90
€59 B19/5CAAAQ3080 | Ceramic: 47 pF +5X, 500 VDCW, Temp and
coef 0+60 PPM. TUsed in AH and BH). c91
€60 B19/5CMABO1433 | Mica: 180 pF #5X%, 500 VDCW, Temp coef €92
and 0+60 PPM. (Used in AH).
c61 c93
€60 B19/5CMABO1471 | Mica: 150 pF +5%, 500 VDCW, Temp coef c96
and 0+60 PPM. (Used in BH). and
c61 <97
c63 B19/5CAAAQ3081 | Ceramic: 30 pF +5X, 500 VDCW, Temp c99
coef 0+60 PPM. (Used in AH and BH).
c64 B19/5CAAA03088 | Ceramic: 24 pF +5Z, 500 VDCW, Temp
coef 0+60 PPM. (Used in AH).
Cpl
C64. B19/5CAAA03100 | Ceramic: 39 pF +5%, 500 VDCW, Temp and
coef 0+60 PPM. (Used in BH). €2
€65 B19/5CAAA03093 | Ceramic: 20 pF +5%, 500 VDCW, Temp cp3
coef 0+60 PPM. (Used in AH). thru
CD6
C65 B19/5CAAA03094 | Ceramic: 10 pF +0.5 pF, 500 VDCW, Temp
coef 0+60 PPM. (Used in BH). cp7
C66 B19/5CAAAQ3079 | Ceramic: 27 pF +5X%, 500 VDCW, Temp
coef 0+60 PPM. (Used in AH and BH). cD8
c6? B19/5CAAA03078 | Ceramic: 120 pF +5%, 500 VDCW, Temp
. coef 0+60 PPM. (Used in AH and BH). cp9
Cc12 B19/5CAADO0853 | Ceramic: 3 pF +0.5 pF, 500 VDCW, Temp
coef 0+60 PPM. (Used in BL and BH). n
Cc73 B19/5CAADO0838 | Ceramic: 1000 pF +5%, 500 VDCW, Temp 32
coef 0+60 PPM. (Used in AH and BH).
C14 B19/5CAAA03085 | Ceramic: 18 pF +5%, 500 VDCW. (Used 3
in AH). 4
Cl4 B19/5CAAA03101 | Ceramic: 15 pF +5%, 50 VDCW, Temp coef 35
0+60 PPM. (Used in BH).
c?5 B19/5CAADO0952 | Ceramic: 27 pF +5X%, 500 VDCW, Temp
coef 0+30 PPM. (Used in AL and AH). HC1
c75 B19/5CAAD0O0B40 | Ceramic: 22 pF +5Z, 500 VDCW, Temp HC1
coef 0+30 PPM. (Used in BL and BH).
HCS1
Cc76 B19/5CAAD00838 | Ceramic: 1000 pF +10X, 50 VDCW, Temp
thru coef 0+15%.
c78 Kl
c79 B19/5CAAD00963 | Ceramic: 18 pF +5X, 500 VDCW, Temp
coef 0+30 PPM. (Used in AL and BL).
L3
Cc79 B19/5CAAD00952 | Ceramic: 27 pF +5%, 500 VDCW, Temp
coef 0+30 PPM. (Used in AH). L3

B19/5CAAD00840
B19/5CAAAQ03084
B19/5CAAA03085
B19/5CAAA03086
B19/5CAAA03087
B19/5CAAA03081
B19/5CAAA03087

B19/5CAAA03088
B19/5CAAA03089

B19/5CAAD00838

B19/5CAADO0964

B19/5CAAA03082
B19/5CEAA02283

B19/5CAAD00838

B19/5CAAD00838

B19/5TXAA00313

B19/5TXAR00004

B19/5TZAA00104
B19/5TXAM00019

B19/5TXAN000O68

B19/6JALD0O000L
B19/5IWCLO004S
B19/5JTCWO0060
B19/5JWBS00176

B19/6JJLD12080

B19/5DDAB00270
B19/5DDAB00269

B19/6ZYLD00002

B19/5KLADO0657

B19/6LALD00O17

B19/6LALD00076

DESCRIPTION
Ceramic: 22 pF +5%, 500 VDCW, Temp
coef 0+30 PPM. {Used in BH).
Ceramic: 6 pF +0.5 pF, 500 VDCW, Temp
coef 0+60 PPM.
Ceramic: 18 pF +5%, 500 VDCW, Temp
coef 0+60 PPM.
Ceramic: 22 pF +5%, 500 VDCW, Temp
coef 0+60 PPM.
Ceramic: 5 pF +0.25 pF, 500 VDCW, Temp
coef 0+60 PPM.
Ceramic: 30 pF +5%, 500 VDCW, Temp
coef 0+60 PPM.
Ceramic: 5 pF +0.25 pF, 500 VDCW, Temp
coef 0+60 PPM.
Ceramic: 24 pF +5Z, 500 VDCW.
Ceramic: 12 pF #5%, 500 VDCW.
Ceramic: 1000 pF +10%, 50 VDCW, Temp

coef 0+15%.

Ceramic: 8 pF +0.5 pF, 500 VDCW, Temp
coef 0+30 PPM.

Ceramic: 1000 pf +10%, 500 VDCW.
Ceramic: 33 uF +10Z, 25 VDCW.
Ceramic: 1000 pF +10%Z, 50 VDCW, Temp
coef 0+15%.
Ceramic: 1000 pF +10%, 50 VDCW, Temp
coef 0+415%.

DIODE
Silicon: (Schottky Barrier): sim to

NEC 15897 (2).

Silicon, fast recovery, (RF switch):
sim to Mitsubishi MI30l.

Ceramic Varistor: sim to SAKEN

SNR-220KD10.
Silicon, fwd current 3A, 200 PIV: sim
to MOTOROLA MR751.

Silicon: 200lA, sim to Sanken EMOIZW
JACKS

Connector.

Connector.

Connector.

Connector.

Connector.
HIC

(Used in AL and AH).
(Used in BL and BH).

THERMAL CONDUCTIVE SHEET

RELAYS

Relay: DCY9V. drive current 39 mA.

COIL
Coil RF (Used in AH).

Coil RF (Used in BH).
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SYMBOL GE PART NO. DESCRIPTION

L4 B19/6LALD00058 | Coil RF (Used in AH and BH).

L5 B19/6LALD00059 | Coil RF (Used in AH and BH).

L6 B19/6LALD00014 | Coil RF (Used in AH).

L6 B19/6LALD00075 | Coil RF (Used in BH).

L8 B19/6LAFD01197 | Coil RF (Used in AH).

and

L9

18 B19/6LALD00057 | Coil RF (Used in BH).

and

L9

L10 B19/6LALD00017 | Coil RF (Used in AL and AH).

L10 B19/6LALD00076 | Coil RF (Used in BL and BH).

L1l B19/6LALD000S8 | Coil RF.

L12 B19/6LALD00059 | Coil RF.

L13 B19/6LALD00014 | Coil RF (Used in AL and AH).

L13 B19/6LALD00075 | Coil RF (Used in BL and BH).

L15 B19/6LALD00017 | Coil RF (Used in AH).

L15 B19/6LALD00076 | Coil RF (Used in BH).

L16 B19/6LALD00058 | Coil RF (Used in AH and BH).

117 B19/6LALDO0059 | Coil RF (Used in AH and BH).

119 B19/6LALDO00L14 | Coil RF (Used in AH).

L19 B19/6LALD00075 ) Coil RF (Used in BH).

L20 B19/6LALD00064 | Coil RF (Used in AL and BL).

L20 B19/6LAFD01197 | Coil RF (Used in AH).

and

L21

L20 B19/6LALD00057 | Coil RF (Used in BH).

and

L21

L22 B19/6LALD00056 | Coil RF.

and

L23

L24 B19/6LALD00060 | Coil RF.

L25 B19/6LALD0O0061 | Coil RF.

L26 B19/6LALD00062 | Coil RF.

L27 B19/6LALD00078 | Coil RF.

L2% B19/6LALD00077 | Coil RF.
------------ RESISTERS =-=———=—————-

Rl B19/5RDAC02542 | Metal film: 820 ohms +5%, 100 VDCw,

and 1/10w.

R2

R3 B19/5RDAC02465 | Metal film: 22 ohms +5%, 100 vDCw,
1/10W.

R4 B19/5RDAC02546 | Metal film: 27 ohms +5%, 100 VDCW,
1/10W.

R5 B19/5RDAC02443 | Metal film: 390 ohms +5%, 200 VDCwW,
1/8W.

R6 B19/5REAGD0008 | Metal film: 1.5 ohms +5%, 350 VDCwW,
1W. (Used in AH and BH).

R7 B19/5REAGD0014 | Carbon film: 100 ohms +5%, 350 VDCwW,
2W. (Used in AH and BH).

R8 B19/5REAGO0008 | Metal film: 1.5 ohms +5%, 350 VDCW, 1W.|

R9 B19/5REAG00470 | Carbon film: 100 ohms +52, 350 vbew,

3W. (Used in AH and BHJ.
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R10 B19/5REAGO0008 | Carbon film: 1.5 ohlms +5%, 350 VDCW,
IW. (Used in AH and BH).

R11 B19/5RDAC02226 | Metal film: 82 ohms +5%, 200 VDCW,
1/8uW.

R12 B19/5RDAC02127 | Metal film: 68 ohms +5%, 200 VDCW,
1/8W.

R13 B19/5RDAA01175 | Metal film: 100 ohms +5%, 500 VDCw,
1/4w.

R14 B19/5RDAC02226 | Metal film: 82 ohms +5%, 200 vDCW,

and 1/8d.

R15

R16 B19/5RDAC02138 | Metal film: 100K ohms +5%, 200 vDCW,

and 1/8W.

R17

R18 B19/5RDAC02478 | Carbon film: 4.7K ohms +5%, 100 VDCW,
1/10W. (Used in AL).

R18 B19/5RBAC02458 | Carbon film: 6.8K ohms +5%, 100 vDCW,
1/10W. (Used in BL).

R18 B19/5SRDAC02481 | Carbon film: 15 ohms +5%, 100 VDCwW,

' 1/10W. (Used in AH and BH).

R19 B19/5RDAC02458 | Carbon film: 6.8K obms +5%, 100 VDCW,
1/10W. (Used in AL, AH and BL).

R19 B19/5RDAC02452 | Carbon film: S5.6K ohms +5%, 200 VDCW,
1/10W. (Used in BH).

R21 B19/5RDAC02451 | Metal film: 2.2K olms +5%, 100 VDCw,
1/10W.

R22 B19/5RDAC02445 | Metal film: 10K ohms +5%, 100 VDCW,
1/10W.

R23 B19/5RDAC02469 | Metal film: 220 ohms +5%, 100 VDCW,
1/10W.

R24 B19/5RDAC02474 | Metal film: 1.5K oilms +5%, 100 VDCw,
1/10W.

R25 B19/5RDAC02552 | Carbon film: 560 ohms +5%, 100 VDCW,
1/10W. (Used in AH and BH).

R26 B19/5RDAC02457 | Metal film: 27K ohms +5%, 100 vDCW,
1/10W. (Used in AH and BH).

R27 B19/SRXAE00028 | (Used in AH and BH).

R28 B19/5RDAC02142 | Metal film: 820 ohms +5%, 100 VDCW,

thru 1/10wW.

R30

R31 B19/5RDAC02146 | Metal film: 18 ohms +5%, 100 vDCw,
1/8u.

R32 B19/5RDAC02142 | Metal film: 820 ohms +5%, 200 VDCw,
1/8W.

RV1 B19/5RVAB00279 | Variable: 10K ohms +30%, 0.1W.

RV2 B19/5RVAB00400 | Variable: 5K ohms +30%, 0.1W.
~——————=—~-== TRANSISTERS —-—————-—m=-=

TR1 B19/5TCAF00510 | Silicon, NPN: sim to TOSHIBA 25C2782.
(Used in AH and BH).

TR2 B19/5TCAF00510 | Silicon, NEN: sim to TOSHIBA 25C2782.

TR3 B19/5TCAF00510 | Silicon, NPN: sim to TOSHIBA 2SC2782.
(Used in AH and BH).

TR4 B19/5TBAROC001 | Silicon, NPN: sim to MATSUSHITA
2SB953A.

TRS B19/5TDABO00S4 | Silicon, NPN: sim to NEC 2SD596-T1 DV3.

TR6 B19/5TDABO00S4 | Silicon, NPN: sim to NEC 2SD596-T1 DV3.
(Used in AH and BH).

TR7 B19/5TDAB00054 Silicon, NPN: sim to NEC 2SD596-T1 DV3.
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TR8 B19/5TDAR00012| Silicon, NPN: sim to MATSUSHITA
25D1271~Q.
WIRES
Wl B19/6JJLD13040 | Coaxial cable: (Used in AH and BH).
w2 B19/6LALD00066 | Jumper wire:
w3 B19/6LALD00065 | Jumper wire:
W B19/6JJLD13055

Coaxial cable: (Used in AL and BL).
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SYMBOL GE PART NO. DESCRIPTION
B19/CMN-204 RECEIVER/EXCITER BOARD

———————————— CAPACITORS -—————===—===

€101 B19/5CAAD00838 | Ceramic: 1000 pF +10Z, 50 VDCW, temp

thru . coef +15Z.

Cc104

Cc105 B19/5CAADO0953 | Ceramic: 10 pF +0.5 pF, 50 VDCW, temp
coef 0+30 PPM.

€106 B19/5CAAD00957 | Ceramic: 4700 pF +10Z, 50 VDCW, temp

and coef +15%.

c107

C108 B19/5CAAD00838 | Ceramic: 1000 pF +10%, 50 VDCW, temp
coef +15%.

c109 B19/5CAADO0957 | Ceramic: 4700 pF +10%, 50 VDCW, temp
coef +15%.

ci10 B19/5CAAD00952 | Ceramic: 27 pF +5%, 50 VDCW, temp
coef +15%.

Cl11 B19/5CAAD0O0B38 | Ceramic: 1000 pF +10%, 50 VDCW, temp

thru coef +15%.

Cl113

c117 B19/5CAAD00956 | Ceramic: 5 pF +0.25 pF, 50 VDCW, temp
coef 0+30 PPM.

C119 B19/5CEAAO1816 | Electrolytic: 47 uF, +20%, 25 VDCW.

C120 B19/5CSAC00932 | Tantalum: 10 uF, _1-_201, 16 VDCW.

ci21 B19/5CAADO0968 | Ceramic: 12 pF, +5%, 50 VDCW, temp
coef 0+30 PPM.

€122 B19/5CAADO0953 | Ceramic: 10 pF, +0.3 pF, 50 VDCW, temp
coef 0+30 PPM.

C123 B19/5CAAD00968 | Ceramic: 12 pF, +5%, 50 VDCW, temp
coef 0+30 PPM.

Cl24 B19/5CAAD00838 | Ceramic: 1000 pF, *+10%, 50 VDCW, temp
coef +15%.

c128 B19/5CAADO0838 | Ceramic: 1000 pF, +10%, 50 VDCW, temp

and coef +15%,

c129

CAOi B19/5CAADO0838 | Ceramic: 1000 pF +10%, 50 VDCW, temp

and coef +15%.

€402

C403 B19/5CAAD00954 | Ceramic: 220 pF 5%, 50 VDCW, temp
coef 0430 PPM.

C404 B19/5CAAD0O0838 | Ceramic: 1000 pF +10%, 50 VDCW, temp

and coef +15%.

C405

C408 B19/5CAADO0838 | Ceramic: 1000 pF +10Z, 50 VDCW, temp

and coef +15Z.

c409

C410 B19/5CAAD00954 | Ceramic: 220 pF +5%, 50 VDCW, temp
coef 0+30 PPM.

C411 B19/5CAAD00838 | Ceramic: 1000 pF +10%Z, 50 VDCW, temp

thru coef +15Z.

c4l4

C415 B19/5CAADO0954 | Ceramic: 220 pF +5%, 50 VDCW, temp
coef 0+30 PPM.

C416 B19/5CAADO0838 | Ceramic: 1000 pF +10%, 50 VDCW, temp

and coef +15%.

c417

C418 B19/5CAADO0950 | Ceramic: 15 pF +5%, 50 VDCW, temp

and coef 0+30 PPM.

C419

C420 B19/5CAADO0961 | Ceramic: & pF +0.5 pF, 50 VDCW, temp
coef 0+30 PPM.

€501 B19/5CAADO0838 | Ceramic: 1000 pF +10%Z, 50 VDCW, temp
coef +15%.
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€502 | B19/5CAAD00957 | Ceramic: 4700 pF +10%, 50 VDCW, temp
coef +15%.

c503 B19/5CAAD00956 | Ceramic: 5 pF +0.25 pF, 50 VDCW, temp
coef 0+30 PPM.

C504 B19/5CAADO1054 | Ceramic: 1.5 pF +0.25 pF, 50 VDCW,
Temp coef 0+30 PPM.

€505 B19/5CAAD00964 | Ceramic: 8 pF +0.5 pF, 50 VDCW, temp
coef 0+30 PPM.

€506 B19/5CAAD00968 | Ceramic: 12 pF #5%, 50 VDCW, tewp coef
0+30 PPM.

C507 B19/5CAADO0838 | Ceramic: 1000 pF +10%, 50 VDCW, temp
coef +15Z.

€508 B19/5CAADO0951 | Ceramic: 7 pF +0.5 pF, 50 VDCW, temp
coef 0+30 PPM.

€509 B19/5CAADO0962 | Ceramic: 6 pF +0.5 pF, 50 VDCW, temp
coef 0+30 PPM.

C510 B19/5CAAD00838 | Ceramic: 1000 pF +10%, 50 VDCW, temp
coef +15Z.

€511 B19/5CAAD00948 | Ceramic: 33 pF +5%, 50 VDCW, temp coef
0+30 PPM.,

c512 B19/5CAADO0O838 | Ceramic: 1000 pF +10Z, 50 VDCW, temp
coef +15%.

€513 B19/5CAAD00950 | Ceramic: 15 pF +5Z, 50 VDCW, temp coef
0+30 PPM.

C514 B19/5CAADO0852 | Ceramic: 1 pF +0.25 pF, 50 VDCW, temp
coef 0+30 PPM.

C515 B19/5CAAD00838 | Ceramic: 1000 pF +10%, 50 VDCW, temp
coef +15%.

C516 B19/5CAAD00948 | Ceramic: 33 pF +5Z, 50 VDCW, temp coef
0+30 PPM.

c517 B19/5CAAD00959 | Ceramic: 0.01 uF +10%, 50 VDCW, temp
coef +15%.

c518 B19/5CZAY00005 | Electrolytic: 0.22 uF, +10%, 16 VDCW.

C519 B19/5CAADO0838 | Ceramic: 1000 pF +10%, 50 VDCW, temp

and coef +15%.

€520

€521 B19/5CZAY00005 | Electrolytic: 0,22 uF, +10%Z, 16 VDCW.

and

€522

c523 B19/5CAAD00959 | Ceramic: 0.0l uF +10%, 50 VDCW, temp
coef +15%.

C524 B19/5CZAY00004 | Electrolytic: 0.1 uF, #10%, 16 VDCW.

and

C525

C526 B19/5CAAD00854 | Ceramic: 47 pF #5Z, 50 VDCW, temp coef
0430 PPM.

c527 B19/5CSAC00932 | Tantalum: 10 uF +20%, 16 VDCW.

c528 B19/5CAADO0838 | Ceramic: 1000 pF +10%, 50 VDCW, tewp
coef *+15%.

C529 B19/5CEAA02283 | Electrolytic: 33 uF +20%Z, 25 VDCW.

C530 B19/5CAADO0838 | Ceramic: 1000 pF +10Z, 50 VDCW, temp
coef +15%.

C532 B19/5CAADO0838 | Ceramic: 1000 pF +10%, 50 VDCW, temp

thru coef +15%.

€536

€537 B19/5CAAD00959 | Ceramic: 0.01 uF +10Z, 50 VDCW, temp
coef +15%.

DIODES
CD101 | B19/STXAD00291 | Silicon, Fast Recovery (2 diodes in

cathode common): sim to TOSHIBA 185184,
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CDS01 | B19/5TXAD00291 | Silicon, Fast Recovery (2 diodes in
cathode common): sim to TOSHIBA 15S184.
—————————— HYBRID CIRCUITS -—————==--

HC401 | B19/5NZBHOO002 | Double Balanced Mixer.
-------- INTEGRATED CIRCUITS --——----

1C101 B19/5DAAR00021 | Linear, Positive Voltage Regulator:
sim to MATSUSHITA AN6541.

1C501 | B19/5DDAS0074 | Linear, IF Amplifier & Detector: sim
to MOTOROLA MC3359P.

1C502 | B19/5DAAR00021 | Linear, Positive Voltage Regulator:
sim to MATSUSHITA AN6541.
————————————— CONNECTORS ——m=m=—=—m=-

J101 B19/5JWBS00176 | Connector, 4 pin FH3-45-1.25DSA(G).

J102 B19/SJWCLO0045 | Connector, RF.

J501 B19/5JWBS00178 | Connector, 10 pin FH3-105-1.25DSA(G).

P401 B19/6JJLD12065 | Connector, RF.

P402 B19/6JJL.D12205 | Connector, RF.
------------- FILTER ——-———-—=--o———

FL401 B19/5NLATO0061 | RF Filter (Used in CMN-204A).

P40z

FL401 B19/5NBAG00022 | RF Filter (Used in CMN-204B).

:EZOZ

FL501 B19/5XHAACO780 | Crystal F=82.2 MHz B.

FL502 B19/5XHAA00781 | Crystal F=82.2 MHz A.

FL503 B19/5NRAA00094 | Filter 455 kHz.

FL504 | B19/5NRAAOOQ4L | Filter 455 kHz.

COILS

L101 B19/6LALD00090 | Coil, RF.

L102 B19/5LCAA00560 | Coil, RF.

L103 B19/5LCAA00576 | Coil, RF.

L104 B19/5LCAAO0050 | Coil, RF.

L105 B19/5LCAA00560 | Coil, RF.

and

L106

L107 B19/6LALDO0038 | Coil, RF.

L108 B19/6LALDO008Y | Coil, RF.

L401 B19/6LHLDO0003 | Coil, RF.

thru

L403

L404 B19/6LAFDO1187 { Coil, RF.

L501 B19/5LAAL0O0003 | Coil, RF.

L502 | B19/5LCAA0O557 | Coil, RF, 1 uF +10%.

L503 B19/5LAAL0O0003 | Coil, RF.

thru

L506

L507 B19/5LCAA00560 | Coil, RF, 0.22 uF +10%.

1508 B19/5LAAL00004 | Coil, RF.

L509 B19/5LCAA00557 | Coil, RF, 1 uF +10%.

SYMBOL GE PART NO. DESCRIPTION
—————————————— RESISTORS ——---—==-===

R101 B19/5RDAC02471 | Metal film: 470 obms +5%, 100 VDCW,

and 1/10w.

R102

R103 B19/5RDAC02450 | Metal film: 10 ohms +5%, 100 VDCW,
1/10w.

R104 B19/5RDAC02474 | Metal film: 1.5K ohms +5%, 100 VDCW,
1/10w.

R105 B19/5RDAC02472 | Metal film: 680 ohms #5%, 100 VDCW,
1/10w,

R106 B19/5RDAC02624 | Metal film: 39 ohms +5%, 100 VDCW,
1/10W.

R107 B19/5RDAC02465 | Metal film: 22 ohms +5%, 100 VDCW,
1/10w,

R108 B19/5RDAC02446 | Metal film: 1K ohms +5%, 100 VDCW,
1/10W,

R109 B19/5RDAC02470 | Metal film: 330 ohms +5%, 100 VDCW,
1/10w,

R11l4 B19/5RDAC02469 | Metal film: 220 ohms +5%, 100 VDCW,
1/10W,

R115 B19/5RDAC02474 | Metal film: 1.5K ohms +5%, 100 VDCW,
1/10W.

R116 B19/5RDAA01660 | Carbon film: 4.7 ohms +5%, 500 VDCW,
1/2w.

R117 B19/5RDAAO1541 | Carbon film: 470 ohms +5%, 500 VDCW,
1/4W.

R118 | B19/5RDAC02462 | Metal film: 3.3K ohms #5%, 100 VDCW,
1/10W.

R401 B19/5RDAC02452 | Metal film: 5.6K ohms +5Z, 100 VDCW,
1/10W.

R&402 B19/5RDAC02446 | Metal film: 1K ohms +5%, 100 VDCW,
1/10w.

R403 B19/5RDAC02471 | Metal film: 470 ohms +5%, 100 VDCW,
1/10w.

R404 B19/5RDAC02450 | Metal film: 10 ohms +5%, 100 VDCW,
1/10W,

R405 B19/5RDACO2466 | Metal film: 33 ohms +5%, 100 VDCW,
1/10W,

R406 B19/5RDACG2471 | Metal film: 470 ohms +5%, 100 VDCW,
1/10wW.

R407 B19/5RDAC02450 | Metal film: 10 ohms +5%, 100 VDCW,
1/10W.

R408 B19/5RDAC02471 | Metal film: 470 ohms +5%, 100 VDCW,
1/10W.

R409 B19/5RDAC02555 | Metal film: 270 ohms +5%, 100 VDCW,
1/10wW.

R410 B19/5RDAC02464 | Metal film: 15 ohms +5%, 100 VDCW,
1/10wW.

R411 B19/5RDAC02555 | Metal film: 270 ohms +5%, 100 VDCW,
1/10w,

R412 B19/5RDAC02471 | Metal film: 470 ohms +5%, 100 VDCW,
1/10w,

R413 B19/5RDAC02450 | Metal film: 100 ohms +5%, 100 VDCW,
1/10W.

R414 B19/5RDAC02471 | Metal film: 470 ohms +5%, 100 VDCW,
1/10W.

R&415 B19/5RDAC02452 | Metal film: 5.6K ohms +5%, 100 VDCW,
1/10w.

R416 B19/5RDAC02446 | Metal film: 1K ohms +5%, 100 VDCW,
1/10w.
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R417 B19/5RDAC02542 | Metal film: 820 ohms +5%, 100 VDCW,
1/10W.

R418 B19/5RDAC02450 | Metal film: 10 ohms +5%, 100 VDCW,
1/10w.

R419 B19/5RDAC02447 | Metal film: 100 ohms #5%, 100 VDCW,
1/10W.

R420 B19/5RDAC02545 | Metal film: 18 ohms +5%, 100 VDCW,
1/10W.

R421 B19/5RDAC02555 | Metal film: 270 ohms +5%, 100 VDCW,
1/10%W.

R422 B19/5RDAC02578 | Metal film: 180 ohms +5%, 100 VDCW,
1/10w.

R423 B19/5RDAC02472 | Metal film: 680 ohms +5%, 100 VDCW,
1/10w.

R424 B19/5RDAC02452 | Metal film: 5.6K ohms +5%, 100 VDCW,
1/10w.

R425 B19/5RDAC02446 | Metal film: 1K ohms +5%, 100 vpCw,
1/10W.

R426 B19/5RDAC02542 | Metal film: 820 ohms +5%, 100 VDCW,
1/10W,

R427 B19/5RDAC02450 | Metal film: 10 obms +5%, 100 VDCW,
/10w,

R428 B19/5RDAC02446 | Metal film: 33 ohms +5%, 100 VDCW,
1/10W.

R429 B19/5RDAC02471 | Metal film: 470 ohms +5%, 100 VDCW,
1/10w.

R430 B19/5RDAC02450 | Metal film: 10 ohms +5%, 100 VDCW,
1/10w.

R431 B19/5RDAC02471 | Metal film: 470 ohms +5%, 100 VDCW,
1/10w.

R501 B19/5RDAC02468 | Metal film: 150 ohms +5%, 100 VDCW,
1/10wW.

R502 B19/5RDAC02466 | Metal film: 33 ohms +5%, 100 VDCW,
1/10w.

R503 B19/5RDAC02462 | Metal film: 3.3K ohms +5%, 100 VDCW,
1/10W.

R504 B19/5RDAC02458 | Metal film: 6.8K ohms +5%, 100 VDCW,
1/10u.

R505 B19/5RDAC02455 | Metal film: 150K ohms #5%, 100 VDCW,
1/10uW.

R506 B19/5RDAC02469 | Metal film: 220 ohms +3%, 100 VDCW,
1/10W.

R507 B19/5RDAC02467 | Metal film: 68 ohms +5%, 100 VDCW,
1/10W.

R508 B19/5RDAC02479 | Metal film: 8.2K ohms +5%, 100 VDCW,

and 1/104.

R509

R510 B19/5RDAC02451 | Metal film: 2.2K ohms +5%, 100 VDCW,
1/10W.

R511 B19/5RDAC02478 | Metal film: 4.7K ohms +5%, 100 VDCW,
1/10w.

R512 B19/SRDAC02445 | Metal film: 10K ohms +5%, 100 vDpCw,
1/10w.

R513 B19/5RDAC02446 | Metal film: 1K ohms +5%, 100 VDCW,
1/10w, .

R514 B19/5RDAC02447 | Metal film: 100 ohms +5%, 100 VDCW,
1/10w.

R515 B19/5RDAC02481 | Metal film: 15K ohms +52%, 100 VDCW,
1/10w.

SYMBOL GE PART NO. DESCRIPTION
R516 B19/5RDAC02478 | Metal film: &.7K ohms +5%, 100 VDCW,
. 1/10w.
R517 B19/5RDAC02466 | Metal film: 33 ohms +5%, 100 VDCW,
1/10W.
R518 B19/5RDAC02446 | Metal film: 1K ohms +5%Z, 100 VDCW,
1/10W,
R519 B19/5RDAC02447 | Metal film: 100 obms +5%, 100 VDCW,
1/10W.
R520 B19/5RDAC02474 | Metal film: 1.5K ohms *5%, 100 VDCW,
1/10W.
R521 B19/5RDAC02445 | Metal film: 10K ohms +5%, 100 VDCW,
1/10w.
R522 B19/5RDAC02451 | Metal film: 2.2K ohms +5%, 100 VDCW,
1/10W.
R523 B19/5RDAC02478 | Metal film: &4.7K ohms +5%, 100 VDCW,
1/10W.
R524 B19/5RDAC02462 | Metal film: 3.3K ohms #5%, 100 VDCW,
1/10w.
R525 B19/5RDAC02469 | Metal film: 220 ohms +5%, 100 VDCW,
1/10W.
R526 B19/SRDAC02471 | Metal film: 470 ohms +5%, 100 VDCW,
1/10W.
R527 B19/5RDAC02439 | Metal film: 47K ohms +5%, 100 VDCW,
1/10W.
{1 R528 B19/5RDAC02478 | Metal film: 4.7K ohms +5%, 100 VDCW,
and 1/10W.
R529
R530 B19/5RDAC02475 | Metal film: 1.8K ohms +5%, 100 VDCW,
1/10w.
R531 B19/5RDAC02462 | Metal film: 3.3K ohms +5%, 100 VDCW,
1/10W.
R532 B19/5RDAC02474 | Metal film: 1.5K ohms +5%, 100 VDCW,
1/10w.
———————————— TRANSISTER —---~———————=—
TR101 B19/5TCAB00287 | Silicon, NPN: sim to NEC 2SC3357.
TR102 | B19/5TBAB00082 | Silicon, PNP: sim to NEC 2SB624.
TR103 B19/5TZARO0019 | Silicon, NPN: sim to MOTOROLA MRF559.
TR401 B19/5TCAB00287 | Silicon, NPN: sim to NEC 28C3357.
thru
TR403
TR501 B19/5TKAHO0006 | N-channel, Field Effect: sim to SONY
28K125.
TR502 | B19/5TCAB00239 | Silicon, NPN: sim to NEC 25C2223.
TR503 B19/5TCAA00274 | Silicon, NPN: sim to HITACHL 25C2620.
and
TR504
TR505 B19/5TDABO00S4 | Silicon, NPN sim to NEC 28D596.
TR506 | B19/5TBAB00055 | Silicon, PNP: sim to 2SB624.
—————————————— CRYSTAL ==——-—w——————e
X501 B19/5XHAA00835 | Crystal
X§501-1| B19/5ZJDF00001 | Crystal Socket: sim to HAKUTO 75315-
and 001.
X8501-2
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B19/CMG-171A 136-153 MHz SYNTHESIZER BOARD
B19/CMG-171B 150-174 MHz SYNTHESIZER BOARD
———————————— CAPACITORS —————————-—-—-
€201 B19/5CAADO1131 | Ceramic: 0,047 uF +10%, 25 VDCW.
€202 B19/5CAADO0959 | Ceramic: 0.01 uF +10%, 50 VDCW, temp
coef +15%.
€203 B19/5CEAA02119 | Electrolytic: 220 uF +20%, 10 VDCW.
C205 B19/5CEAA02283 | Electrolytic: 33 uF +20%, 25 VDCW.
C206 B19/5CAADO1131 | Ceramic: 0.047 uF +10%, 25 VDCW.
c207 B19/5CRAHO0066 | Metallized Plastic: 1 uF +10%, 200
VDCW.
€208 B19/5CAADO1131 | Ceramic: 0.047 uF +10%, 25 VDCW.
Cc209 B19/5CRAAO0680 | Polypropylene: 0.1 uF +5%, 50 VDCW.
c210 B19/5CAAD00838 | Ceramic: 1000 pF +10%, 50 VDCW, temp
thru coef +152.
C214
c215 B19/5CAADO1131 | Ceramic: 0,047 uF +10%, 25 VDCW.
€216 B19/5CAAD00838 | Ceramic: 1000 pF +10%. 50 VDCW, temp
coef +15%.
€217 B19/5CAADO0Y968 | Ceramic: 12 pF +5%, 50 VDCW, temp coef
0+30 PPM.
Cc219 B19/5CAAD00958 | Ceramic: 150 pF +5%, 50 VDCW, temp
coef 0+30 PPM.
c220 B19/5CAADO0838 | Ceramic: 1000 pF +10X, 50 VDCW, temp
coef +15%,
€221 B19/5CAADO0B54 | Ceramic: 47 pF +5%, 50 VDCW, temp coef
' 0+30 PPM. (Used in CMG-171A).
€221 B19/5CAADO0955 | Ceramic: 39 pF #5%, 50 VDCW, temp coef
: 0+30 PPM. (Used in CMG-171B).
Cc222 B19/5CAAD00950 | Ceramic: 15 pF +5%, 50 VDCW, temp coef
0+30 PPM, (Used in CMG-171A).
€222 B19/5CAAD00840 | Ceramic: 22 pF +5%, 50 VDCW, temp coef
0+30 PPM. (Used in CMG-171B).
€223 B19/5CAAD00962 | Ceramic: 6 pF +0.5 pF, 50 VDCW, temp
coef 0+30 PPM. (Used in CMG-171A).
€223 B19/5CAADO0964 | Ceramic: 8 pF +0.5 pF, 50 VDCW, temp
coef 0+30 PPM. (Used in CMG-171B).
C224 B19/5CAADO0O852 | Ceramic: 1 pF +0.25 pF, 50 VDCW, temp
coef 0+30 PPM. (Used in CMG-171A).
C224 B19/5CAADO0949 | Ceramic: 2 pF +0.25 pF, 50 VDCW, temp
coef 0+30 PPM. (Used in CMG-171B).
€225 B19/5CAADO0O838 | Ceramic: 1000 pF +10%, 50 VDCW, temp
coef +15%Z,
C226 B19/5CAADO0956 | Ceramic: 5 pF +0.25 pF, 50 VDCW, temp
coef 0+30 PPM. (Used in CMG-171A).
€226 B19/5CAAD00962 | Ceramic: 6 pF +0.5 pF, 50 VDCW, temp
coef 0+30 PPM. (Used in CMG-171B).
€227 B19/5CAADO0961 | Ceramic: & pF +0.25 pF, 50 VDCW, temp
coef 0+30 PPM. (Used in CMG-171A).
€227 B19/5CAADO0949 | Ceramic: 2 pF +0.25 pF, 50 VDCW, temp
coef 0+30 PPM. (Used in CMG-171B).
Cc228 B19/5CAADO0838 | Ceramic: 1000 pF +10%, 50 VDCW, temp
coef +15%.
C230 B19/5CZAJ00013 | Ceramic: 18 pF +5%, 50 VDCW, temp coef
-750+120 PPM. (Used in CMG-171A).
C230 B19/5CAAD01424 | Ceramic: 27 pF +5%, 50 VDCW, temp coef
~7504120 PPM. (Used in CMG-171B).
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c231 B19/5CAAD00838 | Ceramic: 1000 pF +10Z, 50 VDCW, temp

and coef +15%.

€232

€233 B19/5CAADOO868 | Ceramic: 18 pF #5%, 50 VDCW, temp coef
0430 PPM.

C234 B19/5CAADO0950 | Ceramic: 15 pF +5%, 50 VDCW, temp coef
0+30 PPM.

c235 B19/5CAAD00961 | Ceramic: & pF +0.25 pF, 50 VDCW, temp
coef 0+30 PPM.

Cc236 B19/5CAADO0838 | Ceramic: 1000 pF +10%, 50 VDCW, temp

and coef +15Z.

€237

c238 B19/5CAADO0840 | Ceramic: 22 pF +5%, 50 VDCW, temp coef
0+30 PPM.

Cc239 B19/5CAADO0838 | Ceramic: 1000 pF +10%Z, 50 VDCW, temp
coef +15%.

C245 B19/5CAADO0963 | Ceramic: 18 pF #5%, 50 VDCW, temp coef
0+30 PPM. (Used in CMG-1714A).

C245 B19/5CAAD00840 | Ceramic: 22 pF +5%, 50 VDCW, temp coef
0430 PPM. (Used in CMG-171B).

€246 B19/5CAAD00949 | Ceramic: 2 pF +0.25 pF, 50 VDCW, tewp
coef 0+30 PPM. (Used in CMG-171A).

C246 B19/5CAADOO853 | Ceramic: 3 pF +0.25 pF, 50 VDCW, temp
coef 0+30 PPM.  (Used in CMG-171B).

c248 B19/5CAAD0O0838 | Ceramic: 1000 pF +10%, 50 VDCW, temp
coef +15%.

C249 B19/5CZAJ00014 | Ceramic: 22 pF +5%, 50 VDCW, temp coef
=750+120 PPM. (Used in.CMG-171A).

C249 B19/5CAAD00840 | Ceramic: 22 pF +5%Z, 50 VDCW, temp coef
0430 PPM. (Used in CMG-171B).

C250 B19/5CAAD00969 | Ceramic: 56 pF +5%, 50 VDCW, temp coef
0+30 PPM. (Used in CMG-171A).

€250 B19/5CAADO0960 | Ceramic: 82 pF +5%, 50 VDCW, temp coef
0430 PPM. (Used in CMG-171B).

€251 B19/5CAADOO840 | Ceramic: 22 pF #5%Z, 50 VDCW, temp coef
0+30 PPM.

€252 B19/5CAAD00949 | Ceramic: 2 pF +0.25 pF, 50 VDCW, temp
coef 0+30 PPM. (Used in CMG-171A).

€253 B19/5CAADO0838 | Ceramic: 1000 pF +10%, 50 VDCW, temp
coef +15Z.

€254 B19/5CAAD0O0964 | Ceramic: 8 pF +0.5 pF, 50 VDCW, temp
coef 0+30 PPM.

C255 B19/5CAAD00949 | Ceramic: 2 pF +0.25 pF, 50 VDCW, temp
coef 0+30 PPM. (Used in CMG-171A)

€256 B19/5CAADO0838 | Ceramic: 1000 pF +10%, 50 VDCW, temp

thru coef +15%.

€260

262 B19/5CAAD01674 | Ceramic: 33 pF +5%, 50 VDCW, temp coef
=750+120 PPM. (Used in CMG-171A).

€262 B19/5CAAD01425 | Ceramic: 39 pF +5%, 50 VDCW, temp coef
=750+4120 PPM. (Used in CMG-171B).

Cc263 B19/5CAADO0838 | Ceramic: 1000 pF +10%Z, 50 VDCW, temp

and coef +15%.

C264

C265 B19/5CAADO0840 | Ceramic: 22 pF +5%, 50 VDCW, temp coef
0+30 PPM.

C266 B19/5CAADO0963 | Ceramic: 18 pF +5%, 50 VDCW, temp coef
0+30 PPM.

c267 B19/5CAADD0956 | Ceramic: 5 pF +0.25 pF, 50 VDCW, temp
coef 0430 PPM.

Cc268 B19/5CAADO1131 | Ceramic: 0.047 uF +10%, 25 VDCW.
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C269 B19/5CAADO0838 | Ceramic: 1000 pF +10%, 50 VDCW, temp

and coef +15%.

Cc270

€271 B19/5CAADO0952 | Ceramic: 27 pF +5%, 50 VDCW, temp coef
0+30 PPM.

€272 B19/5CAADO0O838 | Ceramic: 1000 pF +10%, 50 VDCW, temp

thru coef +15%.

c274

Cc279 B19/5CEAA01826 | Electrolytic: 10 uF +20%, 16 VDCW.

c280 B19/5CRAA00617 | Polyester: 0.1 uF +5%, 50 VDCW.

€281 B19/5CEAA02283 | Electrolytic: 33 uF *20%, 25 VDCW.

€282 B19/5CEAA01827 | Electrolytic: 100 uF +20%, 16 VDCW.

and

Cc283

Cc284 B19/5CAADO0838 | Ceramic:. 1000 pF +10%, 50 VDCW, temp

thru coef +15%.

Cc286

c287 B19/5CAADO1131 | Ceramic: 0.047 uF +10%Z, 25 VDCW.

€288 B19/5CAADO0853 | Ceramic: 3 pF +0.25 pF, 50 VDCW, temp
coef 0+30 PPM. (Used in CMG-171A).

c289 B19/5CAADO0956 | Ceramic: 5 pF +0,25 pF, 50 VDCW, temp
coef 0+30 PPM.

€290 B19/5CAADO0961 | Ceramic: 4 pF +0,25 pF, 50 VDCW, temp
coef 0+30 PPM. (Used in CMG-171RB).

Cc292 B19/5CAADO0838 | Ceramic: 1000 pF +10%Z, 50 VDCW, temp
coef #15%. (Used in GMG-171B).

€293 B19/5CAADO0840 | Ceramic: 22 pF +5%, 50 VDCW, temp coef
0+30 PPM. (Used in CMG-171A).

C293 B19/5CAAD00952 | Ceramic: 27 pF +5%, 50 VDCW, temp coef
0+30 PPM. (Used in CMG-171B).

Cc294 B19/5CAADO0949 | Ceramic: 2 pF +0.25 pF, 50 VDCW, temp
coef 0+30 PPM. (Used in CMG-171A).

C295 B19/5CAADO0838 | Ceramic: 1000 pF +10%, 50 VDCW, temp
coef +15Z.

C296 B19/5CAADO1051 | Ceramic: 470 pF +5%, 50 VDCW, temp
coef +350-1000 PPM.

€297 B19/5CAADO0838 | Ceramic: 1000 pF +10%, 50 VDCW, temp

thru coef +152.

€299

C2104 B19/5CSAG00932 | Tantalum: 10 uF +10%, 16 VDCW.

Cc2110 B19/5CAADO0838 | Ceramic: 1000 pF +10%, 50 VDCW, temp
coef +15%.

c2112 B19/5CEAA01827 | Electrolytic: 100 uF #20%, 16 VDCW.

€2113 B19/5CAADO0O838 | Ceramic: 1000 pF +10%Z, 50 VDCW, temp

thru coef +15Z.

C2116

c2120 B19/5CRAA00419 | Polyester: 0,47 uF +5%, 50 VDCW.

c2122 B19/5CEAA01827 | Electrolytic: 100 uF +20%, 16 VDCW.

€2123 | B19/5CAAD00950 | Ceramic: 15 pF +5%, 50 VDCW, temp

and coef 0+30 PPM.

C2124

CvV201 B19/5CVAV00003 | Variable; 9 pF max.

and

Ccv202
--------------- DIODES ==-==m====--n=

CD201 B19/5TXAE00587 | Zener, 4.0 V: sim to HITACHI HZ4B3.

CD202 | B19/5TXAD00320 | Silicon, Fast Recovery (2 diodes in

and series): sim to TOSHIBA 1S5226.

CD203
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CD204 | B19/5TXAD00356 | Silicon, Fast Recovery (2 diodes, with
anode common): sim to TOSHIBA 155181,
CD205 B19/5TXAE00566 | Zener, 3.0 V: sim to HITACHI HZ3B-2.
CD207 B19/5TXAE00691 | Silicon, Variable Capacitance Diode:
and sim to HITACHI 1S8V126.
€h208
CD209 | B19/5TXAE00686 | Silicon, Epitaxial Planar: sim to
and HITACHI HSR277.
CcD210
CD211 | B19/5TXAA00G326 | Silicon, Schottky Barrier: sim to NEC
18597.
CD212 B19/5TXAE00692 | Silicon, Variable Capacitance Diode:
sim to HITACHI 18V126.
CD215 | B19/5TXAE00692 | Silicon, Variable Capacitance Diode:
sim to HITACHI 1SV126.
CD216 { B19/5TXAE00691 { Silicon, Variable Capacitance Diode:
sim to HITACHI 18V126.
cD217 B19/5TXAE00686 | Silicon, Epitaxial Planar: sim to
and HITACHI HSR277.
CcD218
Cb219 | B19/5TXAA00326 | Silicon, Schottky Barrier: sim to NEC
18597.
CD220 | B19/STXAE00686 Silicon, Epitaxial Planar: sim to
HITACHI HSR277. (Used in CMG-171B).
CD221 B19/5TXAE00686 | Silicon, Epitaxial Planar: sim to
HITACHI HSR277.
CD227 | B19/5TXAD00320 { Silicon, Fast Recovery (2 diodes in.
and series): sim to TOSHIBA 155226.
CD228
CD229 | B19/5TXAD00290 | Silicon, Fast Recovery (2 diodes in :
and Cathode common): sim to TOSHIBA 1S5184.
CcD230
———————— INTEGRATED CIRCUITS -——-----
1C201 | B19/5DAAJ00328 | Synthesizer: CMOS Serial Input: sim
to MOTOROLA MC145159P,
1€202 B19/5DAAJ00577 | Prescaler: sim to MOTOROLA MC12017P.
1C203 | B19/5DDAB00328 | Linear, Dual Comparator: sim to
MITSUBISHI M5233L.
1C204 | B19/5DAAJ00359 | Digital, Bilateral Switch: sim to
and MOTOROLA MCl4066BCP.
1€205
1C206 | B19/5DAAR00021 | Linear, Positive Voltage Regulator:
sim to MATSUSHITA AN6541.
1C207 B19/5DAAA00284 | RF wide-band amplifier: sim to NEC
. UPC1676G.
1C208 | B19/5DAAA00183 | RF wide~band amplifier: sim to NEC
UPC1656C.
1C209 | B19/5DDAB00164 | Linear, Dual OP Amp: sim to MITSUBISHI
M5223L.
JACKS
J201 B19/5ZIDF00001 | Crystal socket: sim to HAKUTO 75315-
thru 001.
J204
J205 B19/5JWBS00239 | Connector, 14 pins.
J206 | B19/5JWCL00045 | Connector, RF.
J210 B19/5ZJDF00001 | Crystal socket: sim to HAKUTO 75315~
001.
COILS
L201 B19/5LAAC00052 | Coil RF.
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1202 B19/5LCAC00895 | Choke Coil: 0.33 uH +10%. R222 B19/5RDAC02453 | Metal film: 220K ohms +5X, 100 VDCW,
- 1/10wW.
L205 B19/5LCAC00895 | Choke Coil: 0.33 uH +10%.
thru - R223 B19/5RDAC02484 | Metal film: 39K obms +5%, 100 VDCW,
L1207 1/10W. (Used in CMG-171A).
1208 B19/5LAAC00064 | Coil RF. (Used in CMG-171A). R223 B19/5RDAC02439 | Metal film: 47K ohms +5%, 100 VDCW,
1/10W. (Used in CMG-171B).
L208 B19/5LAAC00062 | Coil RF. (Used in CMG-171B).
R224 B19/5RDAC02477 | Metal film: 3.9K ohms +5%, 100 VDCW,
1209 B19/5LCAAO0115 | Choke Coil: 1 uH +20%. 1/104. (Used in CMG-171A).
1210 B19/5LCACO0887 | Choke Coil: 0.47 uH +10%. R224 | B19/5RDAC02451 | Metal film: 2.2K ohms +5%, 100 VDCW,
- 1/10W. (Used in CMG-171B).
L211 B19/5LAAC00052 | Coil RF.
R225 B19/5RDAC02454 | Metal film: 22K ohms +5%, 100 VDCW,
L214 B19/5LCAC00895 | Choke Coil: 0.33 uH +10%. 1/10W.
L217 B19/5LCAC00895 | Choke Coil: 0.33 uH +10%. R226 B19/5RDAC02474 | Metal film: 1.5K ohms +5%, 100 VDCW,
- 1/10W.
L218 B19/5LCAC00496 | Choke Coil: 0.68 uH +20% (Used in
and CMG-171A). - R227 B19/5RDAC02454 | Metal film: 22K ohms +5%, 100 VDCW,
L219 1/10wW. .
L218 | B19/5LCAA00940 | Choke Coil: 0.68 uH +10% (Used in R228 | B19/5RDAC02449 | Metal film: 100K ohms +5%, 100 VDCW,
and CMG-171B). - 1/10W.
1219
R229 B19/5RDAC02445 | Metal film: 10K obms +5%, 100 VDCW,
1220 B19/5LAAC00063 | Coil RF (Used in CMG-171A). and 1/10W.
R230
L220 B19/5LAAC00066 | Coil RF (Used in CMG-171B).
R231 B19/5RDACO2446 | Metal filw: 1K ohms +5%, 100 VDCW,
1221 B19/5LCAAC0115 | Choke Coil: 1 uH +20%. 1/10W.
and
1222 R232 B19/5RDAC02445 | Metal film: 10K ohms +5%, 100 VDCW,
1/10W. .
1223 B19/5LAAC00051 | Coil RF.
R233 | B19/5RDAC02446 | Metal film: 1K ohms +5%, 100 VDCW,
1224 | B19/5LCACO0887 | Choke Coil: 0.47 uH +10% (Used in 1/104.
CMG-171B).
R234 B19/5RDAC02445 | Metal film: 10K ohms +5%, 100 VDCW,
1225 | B19/5LCAC00496 | Choke Coil: 0.68 uH +20% (Used in 1/10w.
CMG-171A).
R235 B19/5RDAC02481| Metal film: 15K ohms +5%, 100 VDCW,
1225 | B19/5LCAA00940 | Choke Coil: 0.68 uHl +10% (Used in 1/10w.
CMG-171B).
R236 B19/5RDAC02446 | Metal film: 1K ohms +5%, 100 VDCW,
1227 B19/5LAAC00051 | Coil RF. 1/10w.
~—————————ee- RESISTORS ———————==—mm= R238 B19/5RDAC02460 | Metal film: 47 ohms +5%, 100 VDCW,
1/10W.
R201 B19/5RDAC02445 | Metal film: 10K ohms +5%, 100 VDCW,
1/10wW. R239 B19/5RDAC02452 | Metal film: 5.6K ohms +5%, 100 VDCW,
1/10W.
R202 B19/5RDAC02465 | Metal film: 22 ohms +5X, 100 VDCW,
1/10W. R240 B19/5RDAC02474 | Metal film: 1.5K ohms +5%, 100 VDCW,
1/10w.
R204 B19/5RDAC02449 | Metal film: 100K obms +5%, 100 VDCW,
thru 1/10W. - R241 B19/5RDAC02468 | Metal film: 150 ohms +5%, 100 VDCW,
R206 1/10W.
‘R207 B19/5RDAA01480 | Carbon film: 330 ohms +5%, 300 VDCW, R242 B19/5RDAC02582 | Metal film: 82 ohms +5%, 100 VDCW,
1/4W. - 1/10W.
R208 B19/5RDAC02449 | Metal film: 100K ohms +5%, 100 VDCW, R243 B19/5RDAC02578 | Metal film: 180 ohms +5%, 100 VDCW,
1/10W. - 1/10W.
R209 B19/5RDAC02490 | Metal film: 470K ohms +5%, 100 VDCW, R244 B19/5RDAC02582 | Metal film: 82 ohms +5%, 100 VDCW,
1/10W. - 1/10w.
R210 B19/5RDAC02481 | Metal film: 15K ohms +5%, 100 VDCW, R254 B19/5RDACO2454 | Metal film: 22K ohms +5%, 100 VDCW,
1/10W, - 1/10W.
R211 B19/5RDAC02458 | Metal film: 6.8K ohms +5%, 100 VDCW, R255 B19/5RDACO2445 | Metal film: 10K ohms +5%, 100 VDCW,
1/10W. - 1/10W.
R216 B19/5RDAC02455| Metal film: 150K ohms +5%, 100 VDCW, R260 B19/5RDACO2481| Metal film: 15K ohms +5%, 100 VDCW,
1/10W. - 1/10W.
R217 B19/5RDAC02451 | Metal film: 2.2K ohms +5%, 100 VDCW, R262 B19/5RDAC02467 | Metal film: 68 ohms +5%, 100 VDCW,
and 1/10w, - 1/10w.
R218
R263 | B19/5RDAC02452| Metal film: 5.6K ohms +5%, 100 VDCW,
R219 B19/5RDAC02461 H7ta1 film: 1M ohms +5%, 100 VDCW, 1/10W,
1/10W. -
R264 B19/5RDAC02474 | Metal film: 1.5K ohms +5%, 100 VDCW,
R220 B19/5RDAC02447 | Metal film: 100 ohms +5%, 100 VDCW, 1/10W. :
1/10w. - .
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R265 B19/5RDAC02468 | Metal film: 150 ohms +5%, 100 VDCW,

and 1/10W.

R266

R267 B19/5RDAC02466 | Metal film: 33 ohms +5%, 100 VDCW,
1/10W.

R268 | B19/5RDAC02468 | Metal film: 150 ohms +5%, 100 VDCW,
1/10W. i

R274 | B19/5RDAC02472 | Metal film: 680 ohms +5%, 100 VDCW,
1/104.

R275 | B19/5RDAC02458 | Metal film: 6.8K ohms +5%, 100 VDCW,
1/10W.

R276 | B19/5RDAC02476 | Metal film: 2.7K ohms +5%, 100 VDCW,
1/10W.

R277 B19/5RDAC02446 | Metal film: 1K ohms +5%, 100 VDCW,
1/10W.

R278 | B19/5RDAC02445| Metal film: 10K ohms +5%, 100 VDCW,
1/10W. (Used in CMG-171A).

R278 | B19/5RDAC02483 | Metal film: 33K ohms +5%, 100 VDCW,
1/10W. (Used in CMG-171B).

R283 B19/5RDACO2470 | Metal film: 330 ohms 45, 100 VDCW,
1/10W.

R285 | B19/5RDAC02446 | Metal film: 1K ohms +5%, 100 VDCW,

and 1/10W.

R286

R288 | B19/5RDAC02445 | Metal film: 10K ohms +5%, 100 VDCW,

and 1/10W.

R289

R292 | B19/5RDAC02445 | Metal film: 10K ohms +5%, 100 VDCW,
1/10W. (Used in CMG-171B).

R294 | B19/5RDAC02464 | Metal film:- 15 ohms +5%, 100 VDCW,
1/10W.

R296 | B19/5RDAC02445| Metal film: 10K ohms +5%, 100 VDCW,
1/10W. (Used in CMG-171A).

R296 | B19/5RDAC02480 | Metal filwm: 12K ohms 5%, 100 VDCW,
1/10W. (Used in CMG-171B).

R298 B19/5RDAC02460 | Metal film: &7 ohms 45%, 100 VDCW,
1/10W. (Used in CMG-171A).

R298 | B19/5RDACO2465 | Metal film: 22 ohms +5%, 100 VDCW,
1/10W. (Used in CMG-171B).

R2101 | B19/5RDAC02460 | Metal film: 47 olms +5%, 100 VDCW,
1/10W. (Used in CMG-171A).

R2101 | B19/5RDACO2447 | Metal film: 100 ohms +5%, 100 VDCW,
1/108. (Used in CMG-171B).

R2111 | B19/5RDAC02552| Metal film: 560 ohms +5%, 100 VDCW,
1/10W.

R2112 | B19/5RDAC02579 | Metal film: 56 ohms +5%, 100 VDCW,
1/10W.

R2113 | B19/5RDAC02469 | Metal film: 220 ohms +5%, 100 VDCW,
1/10W.

R2114 | B19/5RDACO2470 | Metal film: 330 ohms +5%, 100 VDCW,
1/10W.

R2115 | B19/5RDACO2460 [ Metal film: 47 ohms +5%, 100 VDCW,
1/10W.

R2116 | B19/5RDAC02554 | Metal film: 120 ohms +5%, 100 VDCwW,
1/10W,

R2122 | B19/5RDAC02447 | Metal film: 100 ohms +5%, 100 VDCW,
1/10M.

R2123 | B19/5RDAC02449 | Metal film: 100K ohms 5%, 100 VDCW,
1/10W.

R2124 | B19/5RDAC02483 | Metal film:

1/10W.

33K ohms +5%, 100 VDCW,

SYMBOL GE PART NO. DESCRIPTION
RV201 | B19/5SRVAB00399 | Variable: 10K ohlms 130%, 0.1 W.
and
RV202
—=-—-—--———-- TRANSISTORS ==—mm———mmm
TR201 | B19/5TBABO00SS | Silicon, PNP: sim to NEC 25B624 (BV3).
TR205 | B19/5TBABO00SS | Silicon, PNP: sim to NEC 2SB624 (BV3).
TR208 | B19/5TCAZO0011 | Silicon, NPN: sim to SANYO 2SC3398.
and
TR209
TR210 | B19/STKAHO0006 | N~Channel, Field Effect. (Junction
Single Gate): sim to SONY 25K125.
TR211 | B19/5TCAB00288 | Silicon, NPN: sim to NEC 2SC3356.
TR212 | B19/5TCAZ00011 | Silicon, NPN: sim to SANYO 25C3398.
and
TR213
TR216 | B19/5TCAZ00011 | Silicon, NPN: sim to SANYO 25C3398.
thru
TR219
TR220 | B19/5STKAH00006 | N—Channel, Field Effect. (Junction
Single Gate): sim to SONY 25K125.
TR221 |B19/5TCAB00288 | Silicon, NPN: sim to NEC 2SC3356.
TR222 Bl9/5TCAZ00011 Silicon, NPN: sim to SANYO 25C3398.
TR224 | B19/5TDAB000S4 | Silicon, NPN: aim to NEC 25D596 (DV3).
TR227 | B19/5TCAZ00011 | Silicon, NPN: sim to SANYQ 25C3398.
thru
TR230
CRYSTALS
XU201 | B19/6XNLDO0OOS | Reference Oscillator unit. (standard
5 ppm).
XU201 | B19/6XNLDO0OO8 | Reference Oscillator unit. (option

2 ppm).
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B19/CMC-486B SYSTEM CONTROL BOARD

------------ CAPACITORS —~—=rm—————w——

C601 B19/5CAADO1586 | Ceramic: 0.1 uF +80%, 25 VDCW.

C602 B19/5CAAD01237 | Ceramic: 0.1 uF +10%, 25 VDCW, temp
coef +15%.

C603 B19/5CAAD00959 | Ceramic: 0.01 uF +10Z, 50 VDCW, temp
coef +152.

C604 B19/5CAADO1237 | Ceramic: 0.1 uF +10%, 25 VDCW, temp
coef +15%Z.

€605 B19/5CRAAC0617 | Polyester: 0.1 uF +5%, 50 VDCW.

C606 B19/5CEAA01827 | Electrolytic: 100 uF +20%, 16 VDCW.

and

€607

€608 B19/5CEAA01982 | Electrolytic: 47 uF +20%, 16 VDCW.

609 B19/5CAAD01586 | Ceramic: 0.1 uF +80%, 25 VDCW.

and

c610

cé11 B19/5CEAA01827 | Electrolytic: 100 uF +20%, 16 VDCW.

and

Cc612

c613 B19/5CRAAO0617 | Polyester: 0.1 uF +5%, 50 VDCW.

and

Ccbl4

C615 B19/5CZAY00002 | Electrolytic: 0.47 uF #10%, 16 VDCW.

c616 B19/5CAADO1051 | Ceramic: 470 pF +5X%, 50 VDCW, temp
coef +30%.

c617 B19/5CRAAO0881 | Polyester: 0.068 uF +5%, 50 VDCW.

Cc618 B19/5CSAC00982 | Tantalum: 1 uF #10%Z, 35 VDCW,

c619 B19/5CSAC00939 | Tantalum: 22 uF +20%, 16 VDCW.

€620 B19/5CAADO1586 | Ceramic: 0.1 uF +80%, 25 VDCW.

and

C621

c622 B19/5CSAC00912 | Tantalum: 10 uF +20%, 35 VDCW.

€623 B19/5CEAA02695 | Electrolytic: 22 uF +20%, 16 VDCW.

€624 B19/5CSAC00939 | Tantalum: 22 uF +20%, 16 VDCW.

Cc625 B19/5CEAA01816 | Electrolytic: 47 uF +20%, 25 VDCW.

C626 B19/5CAAD01586 | Ceramic: 0.1 uF +80%, 25 VDCW.

and

Cc627

C628 B19/5CEAA01816 | Electrolytic: 47 uF +20%, 25 VDCW.

c629 B19/5CAADO1586 | Ceramic: 0.1 uF +80%, 25 VDCW.

C630 B19/5CEAAO1816 | Electrolytic: 47 uF +20%, 25 VDCW.

€631 B19/5CAADO01586 | Ceramic: O.1 uF +80%, 25 VDCW.

c632 B19/5CSAC00939 | Tantalum: 22 uF +20%, 16 VDCW.

€633 B19/5CAAD00959 | Ceramic: 0.01 uF +10%Z, 50 VDCW, temp
coef +15%.

C635 B19/5CEAA01982 | Electrolytic: 47 uF +20%, 16 VDCW.

and

C636

€637 B19/5CRAA00617 | Polyester: 0.1 uF #5%, 50 VDCW.

C638 B19/5CSAC00912 | Tantalum: 10 uF +202, 35 VDCW.

€639 B19/5CAAD00959 | Ceramic: 0.01 uF +10%, 50 VDCW, temp
coef +15%.

C640 B19/5CRAAO0585 | Polyester: 1000 pF +5%, 50 VDCW.

C641 B19/5CSAC00939 | Tantalum: 22 uF +20%, 16 VDCW.

SYMBOL GE PART NO. DESCRIPTION

Cc642 B19/5CRAAC0585 | Polyester: 1000 uF +5%, 50 VDCW.

€643 B19/5CSAC01069 | Tantalum: 2.2 uF +20%, 35 VDCW.

C644 B19/5CRAAQ088] | Polyester: 0.068 uF +5%, 50 VDCW.

Cc701 B19/5CSAC00982 | Tantalum: 1 uF #20%, 35 VDCW.

Cc702 B19/5CAAD00838 | Ceramic: 1000 pF +10%, 50 VDCW, temp

and coef +152.

c703

€704 B19/5CAAD00959 | Ceramic: 0.01 uF +10%, 50 VDCW, temp
coef +15%.

Cc705 B19/5CAADOO838 | Ceramic: 1000 pF +10%, 50 VDCW, temp
coef +15%.

C706 B19/5CRAAO088]1 | Polyester: 0.068 uF +5%, 50 VDCW.

€707 | B19/5CAADO0957 | Cevamic: 4700 pF +10%, 50 VDCW, temp
coef +15%.

€708 B19/5CRAA00881 | Polyester: 0,068 uF +5%, 50 VDCW.

c709 B19/5CAADO0854 | Ceramic: 47 pF +10Z, 50 VDCW, temp

thru coef +15%.

cr12

Cc713 B19/5CAAD00G953 | Ceramic: 10 pF +10%, 50 VDCW, temp
coef +15%.

C714 B19/5CAADO0950 | Ceramic: 15 pF +10%, 50 VDCW, temp
coef +15%.

C715 B19/5CAADO0959 | Ceramic: 0.01 uF +10%, 50 VDCW, temp
coef +15%.

C716 B19/5CAADO1586 | Ceramic: 0.1 uF +80%, 25 VDCW.

c717 B19/5CAAD00959 | Ceramic: 0.01 uF +10Z, 50 VDCW, temp
coef +15%.

Cc718 B19/5CAADO1586 | Ceramic: 0.1 uF +80%, 25 VDCW.

C719 | B19/5CAADO1131 | Ceramic: 0.047 uF +10%, 25 VDCW, temp
coef +15%.

C720 B19/5CSAC00982 | Tantalum: 1 uF +10%, 35 vDCW,

c721 B19/5CZAY00002 | Electrolytic: 0.47 uF +10Z, 16 VDCW.

c722 B19/5CAADOO854 | Ceramic: 47 pF +10%Z, 50 VDCW, temp

thru coef +15%.

Cc129

C730 B19/5CAADOO838 | Ceramic: 1000 pF +10%, 50 VDCW, temp

thru coef +15%.

C741

C742 B19/5CAADO1586 | Ceramic: 0.1 uF +80%, 25 VDCW.
——————————————— DIODES —===——-—==~==m

CD601 | B19/5TXAD00320 | Silicon, Fast Recovery (2 diodes in
series): sim to TOSHIBA 155226,

CD602 | B19/5TXAD00290 | Silicon, Fast Recovery (2 diodes in

and cathode common): sim to TOSHIBA 155184

CD603

CD604 | B19/5TXAD00320 | Silicon, Fast Recovery (2 diodes in
series): sim to TOSHIBA 155226.

CD605 | B19/5TXAD00290 | Silicon, Fast Recovery (2 diodes in
cathode common): sim to TOSHIBA 155184

CD606 | B19/5TXAD00320 | Silicon, Fast Recovery (2 diodes in

and series): sim to TOSHIBA 188226.

CD607

CD608 B19/5TXAD00290 | Silicon, Fast Recovery (2 diodes in
cathode common): sim to TOSHIBA 155184

CD701 | B19/5TXAD00320 | Silicon, Fast Recovery (2 diodes in
series): sim to TOSHIBA 155226,

CD702 B19/5TXAE00688

Zener, 500 mW, 6.5 V: sim to Hitachi
HZ7A2.
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CD703 B19/5TXAE00689 | Zener, 500 mW, 3.8 V: sim to Hitachi
HZ4Al.
CD704 | B19/5TXAD00290 | Silicon, Fast Recovery (2 diodes in
and cathode common): sim to TOSHIBA 1SS184,
CD705
CD706 | B19/5TXAD00320 | Silicon, Fast Recovery (2 diodes in
and series): sim to TOSHIBA 155226,
cD707
CD708 | B19/5TXAD00290 | Silicon, Fast Recovery (2 diodes in
thru cathode common): sim to TOSHIBA 1SS184.
CD710
CD711 B19/5TZAD00242 | Diode, optoelectronic, red: sim to
TOSHIBA TLR143.
—————————— HYBRID CIRCUIT -—-—————--—=
HC601 B19/6DHFDO0160 | Squelch: sim to JRC DHFD160.
HC602 | B19/6DHFD0016? |Filter: sim to MURATA DHFD167.
HC603 B19/6DHFD00168 |Filter: sim to MURATA DHFD168.
HC604 B19/6DHFDO0169 |Filter: sim to MURATA DHFD169.
HC605 | B19/6DHFD00164 |Filter: sim to MURATA DHFD164.
——————— INTEGRATED CIRCUITS --————--
1C601 | B19/5DAAJ00359 | Digital, Bilateral Switch: sim to
MOTOROLA MCL4066BP.
1C602 | B19/5DAAA00233 |Linear, Audio Amplifier: sim to NEC
PC1230H2.
IC603 B19/5DAAJ00615 |Linear, Quad OP AMP: sim to MOTOROLA
and LM2902N.
1C604
IC605 | B19/5DAAJO0305 |Linear, Positive Voltage Regulator:
sim to MOTOROLA MC7805CT.
IC606 | B19/5DAAR00021 |Linear, Positive Voltage Regulator:
sim to MATSUSHITA AN6541,
1€607 B19/SDAAF00027 |Linear, Dual OP AMP: sim to 4558 type.
1C608 | B19/5DAAJ00359 | Digital, Bilateral Switch: sim to
MOTOROLA MC14066BP.
IC610 | B19/5DAAJ00645 |Linear, Dual Comparator: sim to
MOTOROLA LM2903N.
IC611 | B19/5DAAJ0O0578 | Digital, Quad 2-Input NAND Gate: sim
to MOTOROLA MC14011BCP.
IC701 B19/5DAAJ00646 |Linear, Dual Timer: sim to MOTOROLA
MC3456P.
IC702 | B19/5DDAB0038 | Microcomputer: M5L8049H1-059P
IC703 | B19/5DAAJ00390 | Digital, Hex 3-state Buffer: sim to
MOTOROLA MC14503BCP.
IC704 | B19/5DDAF0Q0216 | Digital, Hex Inverter Buffer/Driver:
sim to HITACHI HD7416.
IC705 | B19/5DDAS00142 | Digital, Dual D Flip-Flop: sim to
MOTOROLA MC14013BCP.
1C706 B19/5DDBY00026 | Digital, EEPROM: sim to Xicor X2212AP.
ICS702 | B19/5ZJAB00029 | IC Sockets: 40 pin.
1CS706 | B19/5ZJAB00030 | IC Sockets: 18 pin.
JACKS
J601 B19/5JTCAQ0137 | Contact: electrical.
thru
J607
J701 B19/5JWBS00239 | Connector: 14 pins.
J702 B19/5JWBS00182 | Connector: 24 pins.
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J704 B19/5JWBS00239 | Connector: 14 pins.

J705 B19/5JWBS00237 | Connector: 7 pins.

J706 B19/5JWBS00137 | Contact: electrical.

and

J707

P601 B19/5JDANO0OO12 | Receptacle: 2 position.

thru

P607

P706 B19/5JDANOOO12 | Receptacle: 2 position.

and

P707
—————————————— RESISTORS ———————-————-

R601 B19/5RDAC02458 | Metal film: 6.8K ohms +5%, 100 VDCW,
1/10w,

R602 B19/5RDAC02452 | Metal film: 5.6K ohms +5%, 100 VDCW,
1/10W.

R603 B19/5RDAC02446 | Metal film: 1K ohms +5%, 100 VDCW,
1/10W.

R604 B19/5RDAC02445 |Metal film: 10K ohms +5%, 100 VDCW,

thru 1/10W.

R609

R610 B19/5RDAC02478 | Metal film: 4.7K ohms +5%, 100 VDCW,
1/10W.

R611 B19/5RDAC02454 Metal film: .22K obms +5%, 100 VDCW,
1/10W.

R612 B19/5RDAC0O2445 | Metal film: 10K ohms +5%, 100 VDCW,
1/10Ww.

R613 B19/5RDAC02439 | Metal film: 47K ohms +5%, 100 VDCW,
1/10W.,

R614 B19/5RDAC02447 | Metal film: 100 ohms +5%, 100 VDCW,
1/10W.

R615 B19/5RDAC02454 | Metal film: 22K ohms +5%, 100 VDCW,
1/10W.

R616 B19/5RDAC02453 | Metal film: 220K obms +53%, 100 VDCW,
1/10wW,

R617 B19/5RDAC02454 | Metal film: 22K ohms +5Z, 100 VDCW,
1/10W.

R618 B19/5RDAC02462 | Metal film: 3.3K ohms +5%, 100 VDCW,
1/10w,

R619 B19/5RDAC02474 | Metal film: 1.5K ohms +5%, 100 VDCW,
1/10W.

R620 B19/5RDAC02479 | Metal film: 8.2K ohms +5%, 100 VDCW,
1/10u.

R621 B19/5RDAC02461 | Metal film: 1M ohms +5%Z, 100 VDCW,
1/10w.

R622 B19/5RDAC02445 | Metal film: 10K ohms +5%, 100 VDCW,

and 1/10w.

R623

R624 B19/5RDAC02468 | Metal film: 150 ohms +5%, 100 VDCw,
1/10w.

R625 B19/5RDACO2614 | Metal film: 2.2 ohms +5Z, 100 VDCW,

thru 1/10W.

R628

R629 B19/5RDAC02581 | Metal film: O ohms.

R631 B19/5RDAC02459 Metal film: 180K ohms +5%, 100 vDCW,
1/10W.

R632 B19/5RDAC02479 | Metal film: 8.2K ohms +5%, 100 VDCW,
1/10W.

R633 B19/5RDAC02446 | Metal film: 1K ohms +5%, 100 VDCW,
1/10W.
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R635 B19/5RDAC02459 | Metal film: 180K ohms +5Z, 100 VDCW, R668
1/10w.
R636 B19/5RDAC02451 | Metal film: 2.2K ohms +5%, 100 VDCW, R669
1/10W.
R637 B19/5RDAC02445 | Metal film: 10K ohms :51, 100 vDCW, R670
1/10w.
R638 B19/5RDAC02478 | Metal film: 4.7K ohms +5%, 100 VDCW, R671
1/10%.
R639 B19/5RDAC02486 | Metal film: 82K ohms +5%, 100 vDCW, R672
1/10w.
R640 B19/5RDAC02453 | Metal film: 220K ohms +5%, 100 vVDCW, R673
1/10wW.
R641 B19/5RDAC02482 | Metal film: 18K ohms +5%, 100 VDCW, R675
1/10W. and
R676
R642 B19/5RDAC02460 | Metal film: 47 ohms +5%, 100 VDCW,
1/10wW. R677
R643 B19/5RDAC02475 | Metal film: 1.8K ohms +5%, 100 VDCW,
and 1/10wW. R678
R644 thru
R686
R645 B19/5RDAC02445 | Metal film: 10K ohms +5%, 100 VDCW,
1/10w. ‘R687
R646 B19/5RDAC02457 | Metal film: 27K ohms +5%, 100 VDCW,
1/10W. R688
R647 B19/5RDAC02446 | Metal film: 1K ohms +5%, 100 VDCW,
1/10W. R701
R648 B19/5RDAC02471 | Metal film: 470 ohms +5%, 100 VDCW,
1/10W. R702
R649 B19/5RDAC02445 | Metal film: 10K ohms +5%, 100 VDCW,
1/10uW. R703
R650 B19/5RDAC02486 | Metal film: 82K ohms +5%, 100 VDCW,
1/10uW. R704
R651 B19/5RDAC02445 | Metal film: 10K ohms +5%, 100 vDCwW,
and 1/10uW. R705
R652
R653 B19/5RDAC02590 | Metal film: 12.4K ohms 112, 100 vbcw, R706
1/10W.
R654 B19/5RDAC02589 | Metal film: 10K ohms :12, 100 vDpCw, R707
and 1/10w.
R655
R708
R656 B19/5REAG02959 | Metal film: 4.12K ohms +1%, 100 VDCW,
1/10w,
R709
R657 B19/5RDAC02449 | Metal film: 100K ohms 152, 100 VDCW,
1/10uW.
R710
R658 B19/5RDACO2445 | Metal film: 10K ohms +5X%, 100 VDCW,
and 1/10W,
R65% R711
R660. B19/5RDAC02472 | Metal film: 680 ohms +5%, 100 VDCW,
and 1/10W. R712
R661 and
R713
R662 B19/5RDAC02474 | Metal film: 1.5K ohms 45%, 100 vDCW,
1/10mW. R714
R663 B19/5RDAC02456 | Metal £ilm: 330K ohms +5%, 100 VDCW,
1/10W. R715
R664 B19/5RDAC02447 | Metal film: 100 ohms +5%, 100 vDCW,
1/10W. R716
R665 B19/5RDAC02481 | Metal film: 15K ohms +5%, 100 VDCW,
1/10W. R717
R666 B19/5RDAC02473 | Metal film: 1.2K ohms :5%, 100 VDCW,
1/10wW. R718
R667 B19/5RDAC02446 | Metal film: 1K ohms +5%, 100 VDCW,
1/10W. R719

B19/5RDAC02445

B19/5RDAC02482

B19/5RDAC02445

B19/5RDAC02471

B19/5RDAC02439

B19/5RDAC02449

B19/5RDAC02445

B19/5RDACO2446

B19/5RDAC02445

B19/5RDAC02457

B19/5RDACO2445

B19/5RDAC02447

B19/5RDAC02454

B19/5RDAC02449

B19/5RDAC02452

B19/5RDAC02446

B19/5RDAC02471

B19/5RDAC02445

B19/5RDAC02481

B19/5RDAC02446

B19/5RDAC02476

B19/5RDAC02445

B19/5RDAC02454

B19/5RDAC02486

B19/5RDAC02445

B19/5RDAC02476

B19/5RDAC02454

B19/5RDAC02445

B19/5RDAC02473

Metal film:

1/10w,

Metal film:

1/10w.

Metal film:

1/10w.

Metal film:

1/10w,

Metal film:

1/10W.

Metal film:

1/10w.

Metal film:

1/10W.

Metal film:

1/10W.

Metal film:

1/10w.

Metal film:

1/1Qw.

Metal film:

1/10W.

Metal film:

1/10W.

Metal film:

1/10w.

Metal film:

1/10W.

Metal film:

1/10w.

Metal film:

1/10w.

Metal film:

1/10w.

Metal film:

1/10w,

Metal film:

1/10W.

Metal film:

1/10W.

Metal film:

1/10W.

Metal film:

1/10m.

Metal film:

1/10W.

Metal film:

1/10W.

Metal film:

1/10W.

Metal film:

1/10w,

Metal film:

1/10W.

Metal film:

1/10w.

Metal film:

1/10W.

10K ohms +5%, 100 VDCW,
18K ohms +5%, 100 VDCW,
10K ohms +5%, 100 VDCW,
470 obhms +5%, 100 VDCW,
47K ohms +5%, 100 VDCW,
100K ohms +5%, 100 VDCW,

10K ohms +5%, 100 VDCW,

1K ohms +5%, 100 VDCW,

10K ohms +5%, 100 VDCW,

27K ohms *+5%, 100 VDCW,
10K ohms +5%, 100 VDCW,
100 ohms #5%, 100 VDCW,
22K ohms +5%, 100 VDCW,
100K ohms +53%, 100 VDCW,
5.6K ohms +5%, 100 VDCW,
1K ohms +5%Z, 100 VDCW,

470 ohms +5%, 100 VDCW,
10K ohms +5%, 100 VDCW,
15K ohms +5%, 100 VDCW,
1K ohms +5%, 100 VDCW,

2.7K obms #5%, 100 VDCW,
10K ohms +5%, 100 VDCW,

22K ohms +5%, 100 VDCW,

82K ohms +5%, 100 VDCW,
10K ohms +5Z, 100 VDCW,
2.7K ohms :SZ, 100 vDpcw,
22K ohms +5%, 100 VDCW,
10K ohms +5%, 100 VDCW,

1.2K ohms +5%, 100 VDCW,
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R720 B19/5RDAC02445 | Metal film: 10K ohms +5%, 100 VDCW,

and 1/10W.

R721

R722 B19/5RDAC02447 | Metal film: 100 ohms +5%, 100 VDCW,
1/10W.

R723 B19/5RDAC02439 | Metal film: 47K ohms +5%, 100 VDCW,
1/10wW.

R724 B19/5RDAC02481 | Metal film: 15K ohms +5%, 100 VDCW,
1/10W.

R725 B19/5RDAC0O2471 | Metal film: 470 obms +5%, 100 VDCW,
1/10w.

R726 B19/5RDAC02445 | Metal film: 10K ohms +5%, 100 VDCW,
1/10W.

R727 B19/5RDAC02439 | Metal film: 47K ohms +5%, 100 VDCW,
1/10w.

R728 B19/5RDAC02445 | Metal film: 10K ohms +5%, 100 VDCW,

and 1/10W.

R729

R730 B19/5RDAC0O2439 | Metal film: 47K ohms +5%, 100 vDCwW,
/10w,

R731 B19/5RDAC02471 | Metal film: 470 ohms +5%, 100 VDCW,
1/10W.

R732 B19/5RDAC02447 | Metal film: 100 ohms +5%, 100 VDCW,
1/10W.

R733 B19/5RDAC02445 | Metal film: 10K ohms +5%, 100 VDCW,

thru 1/10wW.

R741

R742 B19/5RDACO2447 | Metal film: 100 ohms +5%, 100 VDCW,
1/10wW.

R743 B19/5RDAC02449 | Metal film: 100K ohms +5%, 100 VDCW,
1/10w. :

R744 B19/5RDAC02479 | Metal film: 8.2K ohms +5%, 100 VDCW,

- 1/10w. .

R745 B19/5RDAC02453 | Metal film: 220K ohms +5%, 100 VDCW,
1/10W.

R746 B19/5RDAC02457 | Metal film: 27K ohms +5%, 100 VDCW,
1/10u.

R747 B19/5RDAC02445 | Metal film: 10K ohms +5%, 100 VDCW,

and 1/10W.

R748

R749 B19/5RDAC02457 | Metal film: 27K ohms +5%, 100 VDCW,
1/10W.

R750 B19/5RDAC02445 | Metal film: 10K obms +5%, 100 VDCW,

and 1/10W.

R751

R752 B19/5RDAC02479 | Metal film: 8.2K ohms +5%, 100 VDCW,
1/10W.

R753 B19/5RDAC02555 | Metal film: 270 obms +5%, 100 VDCW,
1/104.

RX701 | B19/5RZAB00043 | Resister array: 10K ohms.

thru

RX703

RV601 B19/5RVAB0O0400 | Variable: 5K ohms +30%, 0.1W.

RV602 B19/5RVAB00401 | Variable: 100K ohms +30%, 0.1W.

RV603 | B19/5RVABO0399 | Variable: 10K ohms +30%, 0.1W.

thru

RV605
————————————— TRANSISTORS —-—————————-

TR601 | B19/STDABO0O54 | Silicon, NPN: sim to NEC 2SD596 (DV3).

thru

TR606
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TR607 B19/5TBAB00055 | Silicon, PNP: sim to NEC 2SB624 (BV3).
TR608 B19/5TDAB00054 | Silicon, NPN: sim to NEC 2SD596 (DV3).
thru
TR610
TR701 | B19/5TDABO0OS4 | Silicon, NPN: sim to NEC 2SD596 (DV3).
thru
TR707
TR708 B19/5TBABO005S5 | Silicon, PNP: sim to NEC 288624 (BV3).
TR709 B19/5TDAB00054 | Silicon, NPN: sim to NEC 2SD596 (DV3).
thru
TR713
------------- CRYSTALS ——=~=====—===
X701 B19/5XHAA00778 | Quartz crystal.
X701-A | B19/52ZJDF00001 | Crystal Socket.
and
X701-B
B19/CMH-813 INTERFACE BOARD
------------ CAPACITORS =~-=--—--—---=-
c801 B19/5CAADO0838 | Ceramic: 1000 pF +10%, 50 VDCW, Temp
and coef +15Z.
C852
c853 B19/5CEAA01813 | Electrolytic: 100 uF +20%, 50 VDCW.
JACKS
J801 B19/5JCAP00006 | Connector.
J802 B19/5JwBS00241 | Connector.
J803 B19/5JWBS00242 | Connector.
INTERCONNECTION
———————————— CAPACITORS ——--—-=—--=——
€901 B19/5CBAB00838 | Ceramic: 1000 pF #200%, 50 VDCW, Temp
and coef +20.
€902
-------------- CABLES -~-————————————
ZC601 B19/52ZZWF00001 | Flexible cable.
2C602 | B19/52ZWF00002 | Flexible cable.
2C603 B19/5ZZWF00001 | Flexible cable.
2C604 B19/5ZZWF00006 | Flexible cable.
ZC605 B19/52ZWF00004 | Flexible cable.
2C606 | B19/6ZCLD00072 | Power Cable include C901 and €902
ZC607 | B19/6ZCFDO0146 | Power Cable
----------- MISCELLANEQUS ———m=mm=mmm
B19/MPDM01167 | Radio Key
19A704978P1 Keylock Assembly
19A705159P3 2 PPM Kit
19B216021G3 Tx Fuse, 20 A-low power.
19B216021G6 Tx Fuse, 30 A-high power.

END OF DOCUMENT
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ADDERDUM BO 1 TO LBI-38180A
(PCN9)

This addendum provides changes to the mounting bhardware. To
provide a smooth sliding £it into the mounting bracket without

scratching the radio unit, the following changes were made:

Deleted Bl9/MTT0211342 - Spacer.
Added B19/MTT025704 - Spacer (small).
Bl19/MTT025705 -~ Spacer (large).
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ADDENDUM NO 2 TC LBI-38180A
(PCN9)

This addendum provides corrections to the service accessories
listed on page B2 of LBI-38180A.

DESCRIPTION PART NO.
EXTENSION CABLE 4 CONDUCTOR B19/CFQ-3175
EXTENSION CABLE 10 CONDUCTOR B19/CFQ-3177
EXTENSION CABLE 14 CONDUCTOR B19/CFQ-3178
EXTENSION CABLE 24 CONDUCTOR B19/CFQ-3179
COAXIAL CABLE B19/CFQ-3180

COAXIAL CABLE B19/CFQ-3234




ADDENDUM NO. 3 TO LBI-38180Aa
(PCN9)

. This a2ddendum corrects Figure 1l Disassembly - Top Vi%(page
B4) to show the new cahlg part numbers. Pigure 1 is shown below.

o =
i N
— o¥_ =1 °

= 16

. Discssembiy=Top View




ADDENDUM NO. 4 to LBI~-381802
(PCN9)

nnhile:‘l'

This addendum covers a part number change to the RANGR?S
radio TOP COVER ASSEMBLY.

0ld part number was: B19/MPBCD8460
New part number is: B19/MPBCl0234

This part number should be changed on page B27 in the table listing
for symbol 36.






