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SYN-TECH Il service information is published in three parts.

Part One contains general servicing and installation information that is common to the entire SYN-TECH Il
line.

Part Two contains technical data and drawings for the SYN-TEGH Il Control Heads, Two verslons of this pant
exist: one for the the Deluxe Control head, and one for the Standard and Small-Remote Control Heads.

Part Three contains technical data and drawings for SYN-TECH Il TX/RX Units.

This service manual is Part Three, and contains specific technical data and drawings for the
70-0500CWB/0520CWB SYN-TECH It TX/RX Units.

As necessary, user’s manual supplements will be published and distributed on the following forms:

Manual Addition (MA) ........ For supplemental information useful in product service or
improvement. Printed on BLUE paper.

Change Notice (CN) ......... For details about changes made during software upgrades
by model and serial number. Printed on YELLOW paper.

Manual Correction (MC) . ... .. For correcting literature errors not related to software
upgrades. Printed on GREEN paper.

Technical Bulletin (TB) ........ For solutions to field problems and tips for performance
improvement.  Printed on PINK paper.

Comments or suggestions concerning areas of manual improvement are welcome.
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GENERAL INFORMATION

70-0500CWB/0520CWB

DESCRIPTION

The 70-0500CWB/0520CWEB TX/RX Units are RF
packages for the SYN-TECH Il Low-Band VHF, FM
mobile transceivers. The 70-0500CWB Unit is
capable of producing 50 W RF output; the
70-0520CWB is capable of producing 110 W of RF
output. The 70-0500CWB/0520CWB TX/RX Units
operate any channel frequency 37 to 48 MHz band,
automatically (without retuning).

Generally, the SYN-TECH 1l is comprised of two
parts: a TX/RX Unit, which is the major portion of the
radio; and a detachable Control Head. SYN-TECH I
radios are compact and can be mounted under a
vehicle dashboard; but, if available space is limited,
the SYN-TECH Il radio can be purchased with its
control panel detached so that the bulk of the radio
can be mounted under a seat or in trunk; thus, only
the control panel need be mounted in the operator's
reach. If an under-dash configuration is purchased,
the TX/RX Unit is shipped with the Control Panel
attached to it. The TX/RX Unit of the Trunk-Mount

configuration has a cable-intetface board and hand-
le assembly mounted in place of the Control Head.
A cable-interface board and rear cover are also
added to the Control Head. The two units must be
connected together with a multiconductor cable
when installed.

The chassis of the SYN-TECH Il TX/RX Unit is con-
structed of cast aluminum with sectional cavities that
house three major printed circuit boards. The RF
Board contains transmitter, receiver, and synthesizer
circultry and Is located on the underside of the radlo.
The Logic Board contains the microcomputer and
interface circuitry and is mounted on the top side of
the radio. Another, unused, cavity is located on the
radio topside to accommodate optional circuit
boards. The third PC board is located inside the rear
heat sink which comprises the PA Module. The PA
Board is accessible by removal of the heat sink top
cover.

SYN-TECH Il MODELS

Model number 70-0500CWB/0520CWB identify
TX/RX Units, which are SYN-TECH Il subassemblies,
not the entira transceiver.

MIDLAND models 70-050x, 70-055x, 70-052x,
70-056x are complete SYN-TECH Il transceivers con-
sisting of two major components: either the
70-0500CWB or 70-0520CWB TX/RX Unit and the
Control Head (MIDLAND model number 70-0001,
70-0002, or 70-0007). Two of the Control Heads can

be mounted directly onto the TX/RX Unit front, which
completes the Under-Dash configuration that is iden-
tified by 70-050x and 70-0520x model numbers. The
Trunk-Mount configuration separates the two com-
ponents with a Control Cable, and is identified with
70-055x and 70-056x model numbers.

Model numbers of SYN-TECH Il packages that con-
tain the 70-0500CWB/0520CWB TX/RX Units are
shown below:

MODEL RF OUTPUT CONTROL FREQUENCY TX/RX
NUMBER MOUNTING POWER HEAD BAND MHz UNIT
FG-0501C0WB uD 50 WATTS STANDARD J7-48 MHz 70-0500CWB
70-0521CwWB uo 110 WATTS STANDARD 3748 MHz 70-0520CW8
To-05020WE upo 50 WATTS DELUXE I7-48 MHz T0-0500CWB
TO-0522CWB up 110 WATTS DELUXE 37 —48 MHz TO-C520CWRE
70-0851CWB ™ S0 WATTS STANDARD 37—48 MHz 70-0500CWB
70-0561CWB ™ 110 WATTS STANDARD 37 —48 MHz T0-05200WE
To-0552CwWE ™ 80 WATTS DELUXE 37 —48 MHz 70-0500CWB
70-0562CWB ™ 110 WATTS DELUXE 37 —48 MHz 70-0520CW8B
70-055TCWB ™ 50 WATTS SMALL 37—48 MHz 70-0500CW8B
70-05687CWE ™ 110 WATTS SMALL I7 —48 MHz 70-0520CWB




QENERAL INFORMATION

70-0500CWB/0520CWB

SPECIFICATIONS

Refer to EIA-152-C, EIA RS-204D, and DOC RSS-119, Issue 3 for standard of performance and method of

measurement.

GENERAL

OPERATING VOLTAGE:

TEMPERATURE RANGE:
ANTENNA IMPEDANCE:
FREQUENCY CONTROL:

FREQUENCIES OF OPERATION:

CHANNEL CAPACITY:

CHANNEL SPREAD;
Transmit:
Recsive:

FREQUENCY TOLERANCE AND STABILITY:

DUTY CYCLE:

HIGH HUMIDITY:

VIBRATION STABILITY:

SHOCK STABILITY:

CURRENT DRAIN:
Standby:

Receive (at rated audio):
Transmit (70-0500CWB):
Transmit (70-0520CWB):

Nominal: 13.6 V DC, negative ground
Range: 10.5t0 16 VDC

-30°Cto +60°C
50 Q, unbalanced
Phase-Lock-Loop syntheslzed
37 tq 48 MHz
Up to 320 transmit and 320 receive
11 MKz
11 MHz
5 ppm both TX and RX; 2.0 ppm optional

Intermittent. 1 min TX, 4 min RX; (Per EIA RS-
152B)

95% at 50° C per EIA RS$-152C, sec.13

Per EIA RS-152C and applicable portions of
MIL810C/D

Per EIA RS-152C and applicable portions of
MIL810C/D

0.3 A DC (varies with optlons)
200ADC

10.0ADC

10.0ADC (55 W); 25.0 ADC (110 W)




GENERAL INFORMATION

70-0500CWB/0520CWB

DIMENSIONS (H x W x D):
Under-Dash Radio: 57x185x300 mm (2.3'x 7.3"x 11.8")
Trunk-Mount TX/RX Unit only: 57x185x320 mm (2.3"x 7.3"x 12.6")

Standard Remote Control Head: 57x185x75 mm (2.3" x 7.3" x 3.0")
Small Remote Control Head: 57x120x75 mm (2.3" x 4.7" x 3.0")
Remote Speaker: 121x121x72mm {4.8" x 4.8" x 2.8")

WEIGHT:
Under-Dash Radio: 3.1 kg (6.8 |bs)
Trunk-Mount TX/RX Unit only: 3.2 kg (7.0 Ibs)
Standard Remote Control Head: 0.36 kg (0.8 Ibs)
Small Remote Control Head: 0.23 kg (0.5 Ibs)
Remote Speaker: 0.63 kg (1.38 Ibs)

TRANSMITTER

CARRIER POWER OUTPUT:
70-0500CWB: 50 W minimum, adjustable down to 25 W, and
1-10 W with Low-Power option
70-0520CWB: 110 W, adjustable down to 55 W

MODULATION SYSTEM: 16KOF3E, Direct FM
AUDIO FREQUENCY RESPONSE: Per EIA and DOC specifications

AUDIO HARMONIC DISTORTION: 3% THD(1KHz tone at 3.0 kHz deviation, and
750 us de-emphasis)

SYSTEM DEVIATION: 5 kHz maximum

MODULATION LIMITING: Instantaneous peak clipping with low-pass audio
filtering

HUM AND NOISE: -50dB

OCCUPIED BANDWIDTH: Less than —60 dB of carrier power 30 kHz outside
carrier frequency

TRANSMIT CARRIER ATTACK TIME: 20 ms max. for 50% rated power
CONDUCTED SPURIOUS EMISSIONS: Less than 2.5 vW from 1 to 1000 MHz
MICROPHONE INPUT LEVEL: -8dBm3dB at600 Q
OUTPUT PROTECTION: Shall withstand without damage 5 minutes of
operation into a 20:1 load mismatch with any
standing wave variance.
QUTPUT STABILITY: Shall not exceed spurious emission limits herein

while operating into a 5:1 load mismatch with full
standing-wave variance.

1-S
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70-0500CWB/0520CWB

RECEIVER

SENSITIVITY:

12 dB SINAD:

Threshold Squelch Break:

Tight Squelch Break:

RECEIVER ATTACK TIME:
RECEIVER SQUELCH CLOSING TIME:
ACCEPTABLE RF DISPLACEMENT:
ADJACENT CHANNEL REJECTION:
SPURIOUS RESPONSE IMMUNITY:
INTERMODULATION IMMUNITY:
standard:

with 70-2991 Nolse Blanker option:

AUDIO POWER OUTPUT:
Under-Dash Radio:

Trunk-Mount Radio:

AUDIO FREQUENCY RESPONSE:
HUM AND NOISE:

Un-squelched:

Squelched:

CONDUCTED SPURIOUS EMISSIONS:

INTERMEDIATE FREQUENCIES:

0.35 #V maximum

0.18 uV maximum or 6 dB SINAD
0.8t01.2uV

50 ms

100 ms

2.0 kHz minimum

—90 dB at 30 KHz

—90 dB

~75 dB minimum
~—70 dB minimum

1.0 watt at 3% THD into tts Internal speaker, or
12 W 3% THD into a 4 Q external speaker

12 W at 3% THD into its 4 Q external speaker
Per EIA and DOC specifications

~45dB

-60 dB

200 uV across 50 Q (800 pW) from DC to 1 GHz

10.7 MHz (1st) and 455 kHz {(2nd)

—All specifications subject o change without notice—
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PREPARATION

70-0500CWB/0520CWB

PROGRAMMING

NOTE: Data from a radio that has been programmed using the 70-1488 PC software can not be downloaded
into a radio that has been programmed using the 70-1080/1080A programmer, and vice versa.

* Programming by PC

If the radio is to be programmed using the 70-1488 PC software versions 1.6 and later, a separate band has
been allocated for "CWB" models.

70-1080/1080A Programming

1. Turn on the 70-1080A programmer and enter the mode! number of one of the "C" band radios into
the programmer.

2. Goto Manual Entry Mode on the programmer. Enter address 1894 (Hex) to change the data starting
at this location.

3 At address 1894 (Hex) change the data from 06 (Hex) to 05 {Hex).

4, The programmer will continue to the next address location of 1895 (Hex). Enter the appropriate

data for this address from the table below. Continue with the other addresses until all of the locations
have been changed.

ADDRESS (Hex) DATA FROM (Hex) DATA TO (Hex)
1894 06 05
1895 68 A5
1896 Unchanged
1897 B1 A8
1898 Unchanged
1899 8F 86
189A Unchanged
1898 Unchanged
189C Unchanged
189D 50 48
189E Unchanged
189F 42 37

NOTE: Do not hit RST on the programmer or the above data will be lost. Press the channel, group, options
and print keys ONLY.

5. After all of the above locations have been changed, press CH and enter the frequencies. Then
continue with the programming the group and options for the radio.




70-0500CWB/0520CWB

PREPARATION

ALIGNMENT

The following alignment instructions are for the 70-0500CWB/0520CWB SYN-TECH Il radio. Set the power
supply to 13.6 V DC and connect the antenna to a 50 Q high power load (at least 150 W).

RECEIVER AND TRANSMITTER VCO
ADJUSTMENTS

1. Programthe radio for the following frequencies:

CH1 CH2 CH3
AxX 37.00 MHz 42.00 MHz 48.00 MHz
X 37.00 MHz 42.00 MHz 48.00 MHz

2. Select Channel 2 and in Receive mode adjust
L702 for 6.0 V DC at CM118 pin 3.

3. AtChannel 2, and in Transmit mode, adjust L722
for 6.0 V DC at CM118 pin 3.

4.  Select Channel 3 and in Receive mode adjust
L712for 6.0V DC at CM118 pin 3.

5. AtChannel 3, and in Transmit mode, adjust L732
for 8.0 VDC at CM118 pin 3.

12.8 MHz REFERENCE OSCILLATOR
FREQUENCY ADJUSTMENT

With the unit in transmit mode, adjust X101 for the
correct frequency.

RF POWER ADJUSTMENT

70-0500CWB: Select Channel 2 and adjust RV502
for 25 to 60 W RF output power, then
adjust RV501 for 1 to 10 W RF output
power, if equipped.

70-0520CWB: Adjust RV501 for 110 W output

power.

MODULATION LEVEL ADJUSTMENT.

1. Select Channel 2, then apply an audio input
modulation signal of 1000 Hz with 16 dB at-
tenuation switched in at 1.5 Vp-p to the mic
input. Adjust the output level from the audio
signal source for 2.5 kHz deviation. Change the
audio frequency to 2500 Hz and switch out the
16 dB attenuation.

2.  In transmit mode, adjust RV104 for 4.50 kHz
deviation.

NOTE: Use RV104 to adjust transmit modulation
level above 42.00 MHz.

3.  Select Channel 3, and in transmit mode adjust
RV105 for 4.50 kHz deviation.

NOTE: Use RV105 to adjust transmit modulation
level above 42.00 MHz.

4.  Disconnact mic audio source and select CTCSS
tone channel, then in transmit mode adjust
RV102 for 500 Hz deviation.

5. Nextselecta DCS code channel and in transmit
mode adjust RV101 for 500 Hz deviation.

6. Reconnect the mic audio source and check
steps 4 and 5 so that maximum deviation is not
over 5.00 kHz.

7. Change the modulation audio to 1 kMz audio at
310 mVrms, and in transmit mode adjust RV103
for 3.00 kHz deviation.

RECEIVER LOCAL OSCILLATOR
ADJUSTMENT

Select Channel 1 and adjust L222 and L223 at CM118
pin 4 for maximum reading.




PREPARATION

RECEIVER FRONT END AND IF
ADJUSTMENT

Connect a signal generator set at 37.00 MHz to
the radio.

Adjust L 201, L202, L207, L 208, and L208 for best
SINAD level, or for maximum level at CM118
pin 5.

Adjust L221 and L261 for best SINAD at mini-
mum audio distortion.

Check the receiver at Channels 1 and 3 for
balanced sensitivity level. If not balanced,
repeat steps 1 through 3.

70-0500CWB/0520CWB
QUADRATURE COIL ADJUSTMENT.
1. Adjust 1262 for maximum audio output level.

2. Adjust volume control to maximum and then set
RV401 to 8.20 Vrms at speaker.

TIGHT SQUELCH ADJUSTMENT

Adjust RV261 to the desired tight squelch sensitivity
orto1.5uV.

CTC8S ENCODE LEYEL

RY902

“‘l BURST-TONE LEVEL

RV$01

Figure 2 - 1 — Adjustment Map: Logic Board
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REFERENCE FREQUENCY

Figure 2 - 2 — Adjustment Map: RF Board
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70-0500CWB/0520CWB

)

RYE02 AYEO1

—_

Figure 2 - 3 — Adjustment Map: 50-Watt PA Module (70-0500CWB only)




PREPARATION

[ —————————
70-0500CWB/0520CWB

Figure 2 - 4 - Adjustment Map: 110-Watt PA Module (70-0520CWB only)
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SERVICING

70-0500CWB/0520CWB

METERING
The 70-0500CWB/0520CWB TX/RX Units contain a single biock of metering pins for measurement of certain

signals. This block, which is a 6-pin, ribbon-plug receptacle, is located on the RF Board next to the VCO cover
and the synthesizer reference oscillator. It is labeled CM118.

PIN SIGNAL FUNCTION DETAILS
CM118-pin 1 Ground
CM118-pin 2 REFERENCE OSCILLATOR ACTIVITY A DG voltage that is produced by

detection of IC102 reference-divider
output that indicates existence of
oscillator output. This metering
voltage should be greater than
05 V.

CM118-pin 3 VCO STEERING A DC voitage produced by the synthesizer | phase-lock loop that controls
resonance of the TX and RXVCO's.
This metering voltage should be be-
tween 2.0 and 8.0 V DC when the
loop is in lock, and varies with
selected-channel frequency.

CM118-pin 4 FIRST-INJECTION LEVEL ADC voltage produced by detection
of first Local-oscillator injection sig-
nal of the receiver, which is syn-
thesized by the phase-lock loop.
This metering voltage is used to op-
timize tuning of 1.222 and L223 and
should be greater than 0.5 V.

CM118-pin 5 SIGNAL STRENGTH A DC voltage produced by detection
of the 60 kHz bandpass-amplifier
output in the noigse-squelch circuit,
which varies with on-channel RF sig-
nal level. Detected voltage sub-
tracts from B8 V bias; therefore,
metering voltage swings positive
with RF signal increase,

CM118-pin 6 Not used

Minimum voltmeter impedance: 20,000 $2.

Table 3 - 1: Metering Block




SERVICING

70-0500CWB/0520CWB
TROUBLESHOOTING CHARTS

The Troubleshooting Charts are located on pages 3 - 5 through 3 - 16. If you encounter a problem with your
radio, these charts will help you locate the source of you problem, and tell you what steps to take to fix .

Service Note: VCO Cover Reassembly

Certain attention to the VCO cover s required. The cover is a cast housing that is secured by six screws over
the VCO clrcultry in the RF Board. Located inside the cover is a rubber pad that applies pressure to the four
VCO tuning colls, L702, L712, L.722, and L732 (labeled RX- L, TX-L, RX-H, TX-H), to hold them solidly so they
will not become microphonic.

When placing the VCO cover back onto the RF Board after repairs, kts securing screws must be tightened in
the pattern shown below to assure equal distribution of pressure on the tuning coils.

TIGHTEN AFTER SCREWS 1 O O

THROUGH 4 ARE TIGHTENED

®—©® ®

Follow the numbers shown to sequentially tighten four
of the six screws only a little each time, until all four
screws are secure; then tighten the last two.

Figure 3 - 1 — Screw Tightening Pattern
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SERVICING

70-0500CWB/0520CWB
/0 ADDRESSING

Use I/O Addressing when troubleshooting process
leads the failure to IC801 or IC903 ports. BYTE— |1 0|0 |1 [1]1]0 0| =9C

4 x2 x1 xB x4 x2 xi
The 70-1080A SYN-TECH Il Programmer is capable X xAE X1 8 XA @ x
of manually controlling the microcomputer in the 8+0+0+1 8+4+0+0
SYN-TECH Il TX/RX Unit. This makes it possible to o c

verify microcomputer input/output port operation by
bypassing microcmputer software and switching
output at will, or reading inputs. For example: if you
set pott PB2 10 "1", 1C901-20 should measure 5 V. If
not, you can conclude that Internal port circuitry
within 1C901 is defective and IC901 needs to be
replaced.

A LITTLE BACKGOUND

The TX/RX Unit microcomputer, like most digital
microcomputers, is comprised of a long column of
data units. Each unit contains eight binary pieces of
information (bits} In the form of electrical logic lows
{approximately 0 V) and highs of (approximately 5 V),
that represent zeros and ones. Each data unit, called
a byte, has its own sequential numeric address inthe
column, so that it can be selected by the
microprocessor. The entire column, with its ad-
dresses, is known as the memory map.

Byte locations in the column of bytes take different
physical forms: some are read + write temporary
storage locations (RAM); some are read-only loca-
tions filled with computer instructions (ROM); some
are input ports where each bit is a radio status line,
such as noise-squelch detector output (NSQ); some
are output ports where each bit is applied to a radio
control line, such as transmitter enable (TXDL). All
these locations types are assembled using 1C901,
1C902, and IC903. Inside IC203 is a microprocessor
that shuffles bytes from cne location to another as
dictated by the computer instructions in ROM. The
microprocessor ¢an also modify the byte on the way.
Propelled by a 4 MHz clock, the processor's byte
shuffling activity can produce useful results; like
operating a two-way radio.

Hexadecimals are alphanumeric representations of
half-bytes. Two hexadecimal numerals denote one
byte, which contains eight bits. Each bit value (one
or zero) can be determined from the hexadecimal
designatars as follows:

NOTE: Heaxidecimal uses 16 digits: A = 10,8 = 11,C = 12,

D=13,E= 14, andF = 15,

HOW IT'S DONE

The 70-1080A Programmer is needed to manipulate
SYN-TECH Il /O ports, and the Direct Access func-
tion of the Programmer Remote Control Mode is
used for this. Under Direct Access Remote Control,
normal TX/RX Unit microcomputer operation Is
frozen and data within any byte location can be read
or written to.

See the 70-1080A Operator's Manual for instructions
on how to connect the Programmer and Initiate the
Remote Control Mode, and how to operate the Direct
Accaess function Because it is possible to permanent-
ly loose radio programming while using the Direct
Access function, ALWAYS upload the radic Data
Packet into the Programmer’s memory BEFORE in-
itiating the Remote Control Mode.

Totroubleshoot aninput port, address the port using
Direct Access, and read its data byte {in hexa-
decimal) on the Programmer display. Depending on
the byte value, the logic level on a specific status line
can by determined mathematically. If the answer
does not match voltmeter measurements, suspect
defective port clrcultry. To troubleshoot an output
port, address the port again, and write a byte to it.
The value of the byte determines which control lines
will be logic high. Again, voltmeter measurement will
locate any defect.

There are seven input and output ports that interface
to the radio. Each port encompasses eight pinouts;
some of which may not be used. When manipulating
or reading a port, all eight pins are affected at once
by one byte of information. Locate the input/otitput
port you wish to access by noting its designator on
the schematic. Locate the appropriate procedure in
the following pages referring to Table 3 - 2.
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Table 3 - 2 — IC Port Access Directory RESETTING DIRECT ACCESS: If a problem arises
while using Direct Access, a hard-reset is the best
TO ACCESS: SEE PAGE way out. A hard-reset is accomplished by removing
— - all DC power (13.6 V DC) from the radio for at least
:%} - ﬁ';ﬁ; ‘(':.Q’,‘(’, g 13 10 seconds, and turning the Programmer off, then
IC901 -~ Port C (PCx) 3-19 on. Ifthe radio is equipped with the 70-2825 Memory
1C901 — Port D (PDx) 3-20 Back-up Kit (a large supercapacitor clamped and
:% ZFon - (P20) 3-20 wired to the Loglc Board), you must also momentari-

- {P25) 3.-21
IC903 — Port 26 (P26) 3.21 ly short the black and red v_viresoftha supercapacitor

IC903 — Port 5 (P5x) 3-21 while the radio power is disconnected.
IC903 — Port 6 (P6x) 3-23

ACCESSING IC901 PORT-A (PAx) OUTPUTS

1. Using the Programmer’s Direct Access mode, enter address 5000 (hex), then press ENT. "5000" will
appear under the letters "ADS" and "00" will appear under the letters "DATA" in the Programmer display.

2.  Ifyouwishto output alogic high from a specific Port-A output, find the corresponding byte in the HIGH
column of Table 3 - 3, then enter its two hexadecimal digits into the Programmer. Press ENT. A short
beep will sound. If you wish to output a logic low instead, choose the corresponding byte in the LOW
column to enter. The bytes inthe chart are designed to switch only the selected line, and leave the rest
unchanged.

The selected control line should be at the selected logic voltage. If not, the output may be defective.
3.  When finished, disconnect the Programmer and turn it off. Disconnect the radio from its 13.6 V power

source for at least ten seconds. If the radlo is equipped with the 70-2925 Memory Back-up Kit, short
the terminals of the supercapacitor while radio power is disconnected.

Table 3 -3 — 1C901 Port-A Manipulation

BYTE TO BE
ENTERED FOR
PAX IN9O1
BIT PIN NO. FUNCTION HIGH LOW
0 49 CHDT - RF Board data, 81 80
1 48 DCLK - RF Board data clock 82 80
2 47 DCL - HI = C/H data direction: to C/H 84 80
3 46 P.A.CNTL - HI = pub. add. gate enable 88 80
4 45 P.A.SW - Hl = public address relay on 90 80
5 44 TX MUTE - LO = mute micropone audio AD 80
6 43 RX MUTE - LO = mute receive audio co 80
7 a2 RX PATH - HI - RX audio bypass ICS07 80 80




SERVICING
70-0500CWB/0520CWB

ACCESSING IC901 PORT-B (PBx) OUTPUTS

~ 1.  Usingthe Programmer’s Direct Access mode, enter address 5002 (hex), then press ENT. "5002" appears
under the letters "ADS" and "96" appears under the letters "DATA" in the Programmer display.

2. Ifyou wish to output a logic high from a Port B output, find the appropriate byte in the HIGH column in
Table 3 - 4, then enter its two hexadecimal digits into the Programmer. Press ENT. A short beep will
sound. If you wish to output a logic low instead, choose the appropriate byte in the LOW column to
enter. The bytes inthe chart are designed to switch only the selected line, and leave the rest unchanged.

The selected control line should be at the selected logic voltage. If not, the output may be defective.

3.  When finished, disconnect the Programmer and turn it off. Disconnect the radio from its 13.6 V power
source for at least ten seconds. If the radio is equipped with the 70-2925 Memory Back-up Kit, short
the terminals of the supercapacitor while radio power is disconnected.

Table 3 - 4 — 1C901 Port-B Manipulation

BYTE TO BE
ENTERED FOR
PAX IN9O1
BIT PIN NO. FUNCTION HIGH LOW
0 18 DSTB1 - LO =latch RF Board data 63 62
1 19 LPS2W - LO = sppeed PLL lock time 63 61
2 20 TXOL1 - HI = transmitter ¢ircuits on 67 63
3 21 not used
4 22 HORN SW - HI = horn switch on 73 63
5 23 DSTB2 - LO = latch opt. 2nd Pli data 63 43
6 24 LPW1 - LO = sppeed 2nd PLL lock time 63 23
— 7 25 TXDLZ - HI = 2nd TX'er circuits on E3 63

ACCESSING IC901 PORTC (PCx) INPUTS

1. Setupthe radio as follows. This assures that the bytes read from the port will be the same values shown
in the chart below. If these items are not set as shown, you may need to do additional hexadecimal-to-
binary conversion to determine the logic status of the port in question.

Set the SQUELCH control to maximum (clockwise).

* Place a jumper between pins 2 and 3 of Accessory Jack J505 on the TX/RX Unit. If the radio is an
under-dash configuration, either a jumper or a Hang-Up box {which must be closed) Is already In
place.

+ Ifthe radiois atrunk-mount configuration, also remove the jumper between pins 2 and 3 of Accessory
Jack J319 (or open the Hang-Up Box).

* Disconnect the antenna so that no carrier Is received.
2. Using the Programmer, enter address 5002 (hex), then press ENT. "5002" appears under the letters

"ADS" and a two-character hexadecimal designator appears under the letters "DATA" inthe Programmer
display.

3.  The DATA designator indicates the status of the logic voltages applied to the eight Port-C inputs. The
hexadecimal value can be deciphered as shown in Table 3 - 5.
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When finished, disconnect the Programmer and turn it off. Disconnect the radio from its 13.6 V power
source for at least ten seconds. if the radio is equipped with the 70-2925 Memory Back-up Kit, short
the terminals of the supercapacitor while radio power is disconnected.

Table 3 - 5 — Reading IC901 Port-C

BYTETO BE
ENTERED FOR
PAX IN9O1
BIT PIN NO. FUNCTION HIGH LOw
Q0 9 Hl = 2805 Hz tone is detected a7 66
1 10 not used
2 b not used
3 13 THSW - HI = PA Module is overheated 9E 96
4 14 C/H HANGUP - HI = U/D or J318-3isgnd | 96 86
5 15 T/R HANUP - LO = J505-2 is gnd B6 96
6 16 NSQ - HI = revr is quieted by carrier D6 96
7 17 not used

ACCESSING IC901 PORT-D (PDx) INPUTS/QUTPUTS

This entire port is used as a communications buss between the Control Head microcomputer and the TX/RX
Unit microcomputer. Port-D lines serve as both inputs and outputs and manual manipulation is complicated.
Troubleshooting by exchanging control heads Is easler; therefore, I/O Port-D Manipulation instructions are
not provided.

ACCESSING IC903 PORT-2 (P2x) INPUTS/OUTPUTS

Many of the lines from this port are used to communicate to the Programmer; therefore, manipulation of those
lines is impossible and manipulation any Port-2 line is precarious — an Incorrect entry may lockup the
Programmer or radlo. If lock-up occurs, a hard-reset is necessary.

Ll

3-20

Reading Port P20 (1C903-9, Recovered DCS input):

Using the Programmer’s Direct Access mode, enter address 0003 (hex), then press ENT. "0003" appears
under the letters "ADS" and a two-digit hexadecimal designator appears under the letters "DATA" in the
Programmer display.

If the DATA value is odd, voltage on P20 was at a logic high while the port was read:; if even, P20 was
low. NOTE: Squelch noise applies random logic lows and highs to this port; therefore, if Port 20 s
functioning correctly, odd and even values should by extracted at least once each during several
readings of this port.

When finished, disconnect the Programmer and turn it off. Disconnect the radio from its 13.6 V power
source for at least ten seconds. If the radioc is equipped with the 70-2925 Memory Back-up Kit, short
the terminals of the supercapacitor while radio power is disconnected.
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* Writing to Port P25 (IC903-14, DCS encode output):

While the radio is under remote control, this line is programmed as an input and voltage on it will be the 2.5 V
blas established by IC907 pin 21. Because other Port 2 lines are used to communicate to the Programmer,
P25 cannot be set and held. You can only temporarily reprogram this line to be an output, in which case It

will only apply a logic high; but, P25 will change back to an Input as soon as you change Direct Access to
another byte location.

1. Using the Programmer’s Direct Access mode, enter address 0001, then press ENT. "0001" appears
under the letters "ADS" and a two-digit hexadecimal designator appears under the letters "DATA" In the
Programmer display.

2. Enter F2 (hex), then press ENT. This will set P25 to logic high until you enter another address.
3. When finished, disconnect the Programmer and turn it off. Disconnect the radio from its 13.6 V power

source for at least ten seconds. If the radio is equipped with the 70-2925 Memory Back-up Kit, short
the terminals of the supercapacitor while radio power is disconnected.

Writing to Port P26 (IC903-15, Burst-Tone clock output):

1. Using the Programmer’s Direct Access mode, enter address 0003, then press ENT. "0003" appears
under the letters "ADS" and a two-digit hexadeclmal designator appears under the letters "DATA" in the
Programmer display.

2.  Ifyouwishto output a logic high from P26; enter 78 (hex), then press ENT. If you wish to outptit a logic
low, enter 38 (hex), then press ENT.

3.  When finished, disconnect the Programmer and turn it off. Disconnect the radio from its 13.6 V power
source for at least ten seconds. If the radio is equipped with the 70-2925 Memory Back-up Kit, short
the terminals of the supercapacitor while radio power is disconnected.

ACCESSING IC903 PORTS (P5x) OPP INPUTS/OUTPUTS

Each line of this port can be an input or an output, as determined by the value written to the direction register
located at address 0020 (hex).

1. Disconnect any options that may be connected to P923.

2.  Reprogram the Option Port Type parameter of the radio Data Packet for 0 (NONE), if necessary. You
should already have the Data Packet stored in the Programmer, so simply change the Option parameter
(see the 70-1080A Programmer Operator's Manual) to 0 and download the Data Packet back into the
radio. Then initiate Remote Control Mode.

3. AllPort5lines are unterminated; therefore, they should read logic low (0). To test an input, apply alogic
high {5 V) to the /O line In question using a 1,000-ohm resistor from P923 pin 2. Leave the others
unterminated.

Input test

bl

Using the Programmer, enter address 0020 (hex), then press ENT. "0020" appears under the letters
"ADS" and a two-digit hexadecimal designator appears under the letters "DATA" in the Programmer
display.

3-21
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5. Enter 00, then press ENT. This sets all Port-5 lines to input mode.
6.  Press MNL, then enter address 0015 (hex). Press ENT. "0015" appears under the letters "ADS" and a

two-digit hexadecimal designator appears under the letters "DATA" in the Programmer display. Refer
to the table below to decode the status of the lines:

If
if
If
if
If
if
If

OPP1 (P50, 10903-17)
OPP2 (P51, 1C903-18)
OPP3 (P52, 10903-19)
OPP4 (P54, 1C903-21)
OPP5 (P55, 1C903-22)
OPP6 (P56, (C903-23)
OPP7 (P57, 1C903-24)

is high, DATA will be
is high, DATA will be
Is high, DATA will be
is high, DATA will ba
is high, DATA will be
is high, DATA will be
is high, DATA will be

Ilogll
IloAll
IIOCﬂ
Il1 8"
II28||
II48II
"88"

Output test

7. Press MNL, then enter this address: 0020 (hex). Press ENT. "0020" appears under the letters "ADS"
and a two-digit hexadecimal designator appears under the letters "DATA" in the Programmer display.

8.  Enter F7 (hex), then press ENT. This sets all OPP lines to output mode, except P53 which must remain
an input.

9.  Press MNL, then enter address 0015 (hex). Press ENT. "0015" appears under the letters "ADS" and a
two-digit hexadecimal designator appears under the letters "DATA" in the Programmer display.

10. Enter the appropriate two-digit hexadecimal value to apply a logic high to the line under question, per

the table below.

II01 n
Il02|l
|I04Il
|l10|l
|I20|l
Il40|l
|lwll

To pull OPP1 (P50, IC903-17)
To pull OPP2 (P51, IC903-18)
To pull OPP3 {P52, 1C903-19)
To pull OPP4 (P54, i{C903-21)
To pull OPP5 (P55, 1C903-22)
To pull OPP6 (P56, iIC903-23)
To pull OPP7 (P57, 1C903-24)

high, enter
high, enter
high, enter
high, enter
high, enter
high, enter
high, enter
11, When finished, disconnect the Programmer and turn It off. Disconnect the radio from its 13.6 V power
source for at least ten seconds. [f the radio is equipped with the 70-2925 Memory Back-up Kit, short
the terminals of the supercapacitor while radio power is disconnected.
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Inputs (P63 and P66):
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Using the Programmer, enter address 0017 (hex), then press ENT. "0017" appears under the letters
"ADS" and a two-digit hexadecimal designator appears under the letters “DATA" In the Programmer

display.

Enter FA (hex), then press ENT. This establishes a reference. The next address (0018) will appear.

Press UP ARROW. Address 17 will return with a new DATA value. Refer to Table 3 - 6 to interpret the

logic level of P63 and P66.

Table 3 - 6 — Reading P63 and P66

voltage at voltage at
if DATAis | P63 (IC903-28) P56 (IC903-31)
FA HIGH HIGH
F2 LOW HIGH
BA HIGH HIGH

Outputs (P60, P61, P62, P64, P65):

Press MNL, then enter address 0017 (hex). Press ENT. "0017" appears under the letters "ADS" and a

two-digit hexadecimal designator appears under the letters "DATA" in the Programmer display.

If you wish to output a logic high from a Port-A line, find the appropriate byte in the HIGH column of
Table 3 - 7, and enter its two hexadecimal digits into the Programmer. Press ENT. A short beep will
sound. If you wish to output a logic low Instead, choose the appropriate byte in the LOW column to
enter. The bytes in the table are designed to switch only the seiected line, and leave the rest unchanged.

When finished, disconnect the Programmer and turn It off. Disconnect the radio from its 13.6 V power
source for at least ten seconds. If the radio is equipped with the 70-2925 Memory Back-up Kit, short
the terminals of the supercapacitor while radio power is disconnected.

Table 3 - 7 — IC901 Port-A Manipulation

BYTE TQ BE
ENTERED FOR
PAX INSO1
BIT PIN NO. FUNCTION HIGH LOW
0 9 LO = Audio path switched for receive FB FA
1 10 Hl = high beep level FA FB
2 11 HI = mute beeps FE FA
4 14 LO = latch CTCSS serial clata on PAD FA EA
5 15 not used
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COMPONENT REPLACEMENT

STATIC POTENTIALS

Many of the transceiver components are susceptible to higher voltages whether they are in or out of a circuit.
Avoid static or ACHine potentials when handling components and circult boards. Prevent damage from
electrically "hot" tips that carry AC-line or static potential by using a grounded soldering iron.

The only way to alleviate risk of component damage from static discharge is to make sure all of the objects
that touch the circuitry during component replacement carry the same potential. Since the soldering iron Is
grounded, everything else must be grounded: the bench, the equipment being worked on, and you. There
usually isn't a need to wire yourself to your bench unless you work on carpeting on dry-air days. Just touch
bench ground when you sit down so that you and the grounded work area are at the same potential.

REPLACING CHIP CAPACITORS AND RESISTORS

This section describes the best way to remove a chip component and install a new one. Chip components
do not have leads, just metallic film on end-surfaces to solder to. Often the surface Is tinned with solder.
Because the metallic film can be easily damaged by contamination and excessive heat, these components
must be soldered very carefully. No chip component can be unsoldered, then resoldered without damage.
Always discard a used component.

* ITEMS REQUIRED:

e Grounded temperature-controlled soldering iron with a 1/32 inch flat-blade tip. The tip tempera-
ture must be maintained at approximately 600 degrees Fahrenheit.

60/40 electronics-grade solder, 22 gauge or thinner, with rosin flux.

Tweezers or longnose pliers.

Thin desoldering-wick.

Isopropyl alcohol or Freon-TF for solvent,

Rosin solder-flux. DO NOT USE ACID FLUX.
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« PROCEDURE:
1.  Place the solder iron tip directly on the defective component to meit the glue under the component,

then solder as shown in Figure 3 - 2. Remove the component with tweezers or longnose pliers.
Discard the component.

CAUTION: Application oftoo much solder can create solder bridges between PC patterns under the soldered
component and around the pad.

Figure 3-2

2.  Completely remove old solder, old glue, and any cther contaminants from the area with desoldering-wick
and solvent.

3. Apply only enough fresh solder to coat the clean PC pad as shown in Figure 3 - 3.

-

Figure 3-3
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4. Place component and briefly heat the new solder and pad while holding the component with tweezers.
Bo not touch the new component with the iron. Only heated solder should touch the component to
make a light "tack" bond to it. See Figure 3 - 4.

Figure 3- 4

5.  With one component end tacked to hold it, the other end can be soldered. Carefully apply heat to the
PC pad while adding only enough fresh solder to produce a clean fillet as in Figure 3-5 — do notapply
too much solder, otherwise it may flow underneath and short the pads together. Let the hot soider flow
onto the component - do not touch the component with the iron. Repeat to finish the other end of the
component. Solder must adhere to all metallic end-surfaces on both ends as shown in Figure 3 - 6.

CAUTION: Avoid direct contact to the chip component with the iron tip. Too much heat and contamination
will break down the metallic film on component ends resulting in loss of internal connection (a
capacitor Is comprised of several wafer plates that connect through the metallic end-surfaces).
If satisfactory solder adhesion does not occur, the metallic end surface has been damaged and
the chip component should be replaced again. More soidering will only damage the component

further.

Figure3-5 Figure 3-6

—
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REPLACING COMPONENTS WITH FEED-THROUGH LEADS

Exercise extreme care when replacing components with leads that feed through a PC board. The copper
plating on both sides of the printed circuit board and inside component lead holes easily separates and tears
from the PC board when heated.

Use a solder suction tool or bralded desoldering-wick to remove solder from component leads, one at a time.
Solder must be removed carefully and thoroughly so that the IC can be pulled without resistance. After
removing as much solder as possible, use a dental pick or straight-pin to break the leads loose from the Inside
of the cleaned-out hole. Cutting the defective components away from lts leads first makes removing the leads
and solder easler.

Before installing a new component, remove all solder from lead holes and make sure the device Is oriented
properly. Always inspect old part leads for any feed-through plating rings that may have been pulled out of
holes. The piating may have completed a circuit. If so, make sure the corresponding lead of the new
component is solderad to plating runners on both sides of PC board as shown below,

'P»».../
/

TORN-OUT HOLE PLAT-
ING

PC BOARD

COMPONENT SIDE PLATING
RUNNER. SOLDER COM
PONENT LEAD TO BOTH THIS
RUNNER AND SOLDER SIDE
RUNNER.

SOLDER SIDE PLATING
RUNNER THAT WAS CON-
NECTED TO COM

PONENT SIDE RUNNER
BY TORN-OUT HOLE FEED-THROUGH PLATING

Figure 3-8
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ELIMINATING RADIO INTERFERENCE

Occasionally, you must contend with Interference
from somewhere in the automobile. Interference
problems are solved by understanding the Inter-
ference and its path into the transcelver, locating its
source logically, then eliminating it in the simplest
way available.

Interference may be conducted into the transceiver
directly, or induced into it, or both. Conducted inter-
ference passes through the DC power leads or the
accessory wiring of the radio. Radiated interference,
which can originate from anywhere in the vehicle,
simply produces noise voltages on conductors in-
side the radio or its antenna. See Figure 3 - 8.

Conducted interference is simple noise voltage
present in the vehicle electrical system. With many
electrical devices turning on and off in a vehicle,
current spikes produce voltage drops across wire
resistances, causing voltage translents to appear
throughout the electrical system. Connecting the
radio power leads to this noisy electrical system
applies the noise voltage directly to the radio. Most
noise voltage Is attenuated by power-line filters within
the radio; but spikes that are severe enough may
become audible,

While interference conducted through power leads
affects only transceiver audio circuitry, induced inter-
ference often Invades the receiver through the anten-
na by imitating receiver IF frequencies or channel
frequencies. Induced interference occurs when an
electromagnetic field penetrates the radio. If an
electromagnetic field is strong enough, it can induce
noise currents on the radio accessory and power
wiring.

IDENTIFYING THE INTERFERENCE

The first step toward eliminating interference Is to
identify and characterize it. Listening to the noise
can reveal a lot. For example: if the noise heard
varies with engine speed, its source must relate to
the engine, such as the alternator, ignition system, or
tachometer.

Because you are dealing with frequency-modulated
equipment, determining if the noise is at receiver-

3-28

sensltive frequencies Is easy. With all squeich cir-
cults open, simply apply an unmodulated signal to
the transceiver that Is strong enough (10 mV at the
Antenna Jack) to overcome any high frequency
noise signal that could invade below. If noise
remains, interference Is at low frequencies that can
enter only by proximity coupling to radio wiring or
direct conduction.

Next, power the radio with an independent 12 V
power source (such as another car.battery). Isolate
by moving wiring and/or the radio while listening for
changes inthe noise level. If the noise stopped when
you connected the independent power source, noise
voltages are conducting through on the positive cir-
cuit or the ground (see ELIMINATING CONDUCTED
NOISE).

ELIMINATING CONDUCTED NOISE

if noise voltage Is present on the power leads, there
may be defective equipment in the vehicle electrical
system that needs repair. An alternator with a bad
diode has a large current ripple on its output, which
produces a whine in the transceiver that varies in
pitch with engine speed. Its current capacity is
limited, but vehicle operation will not be noticeably
impaired. Lights that dim during large current
demands are a good sign of such a defect.

Another possible source of conducted interference
is a fan motaor in the same circult to which the radio
is connected. Because a fan also induces inter-
ference, confirm that noise is conducted into the
radio (see IDENTIFYING THE INTERFERENCE). If
the interference is conducted into the DC power
leads of the radio, find a power connection point in
the electrical system for the transceiver that is further
from the fan circuit.

Noise voltages can also be added to the radio DC
power input via the ground path. This Is a condition
where a high, noisy current shares the ground path
of the radio equipment. For example:

Ground current of a fan motor finds its way to the
vehicle battery through segments of metal body
A-frame assemblies (see Figure 3 - 9). If the electri-
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RECEIVER CHANNEL AND/OR IF.
FREQUENCIES

MODERN ELECTRONIC
DEVIGE WITH AN INTERNA
DS EATOR T FrobUCES
Q:Duceo INTERFERENCE
IGNITION
COIL SPARK LEAKAGE

SEGMENT OF LEAD IN
WIRING A
RADIAT!NG ANTENNA

ADDING AN RF
CHOKE 8
;” ANTENNA-LIKE PORTION

/M* o

S
ﬂ RADIO

NOISE VOLTAGE ACROSS Rw —
IS CONDUCTED DIRECTLY INTO -
THE TRANSCEIVER

IR RIIIIES,

IGNITION SWITCH

m — ALTERNATOR WITH BAD
> INTERNAL DIODE

VOLTAGE PRODUCED
%‘Sn%'ﬁ'éﬁcg"“"’ PULSES
w WIRE
RESISTANCE
{(Rw)
HIGH CURRENT PULSES HIGH CURRENT PULSES
ARE SMOOTHED BY CAUSED BY DEFECTIVE ALTERNATOR
BATTERY CAPACITY

Figure 3-8 Interference Paths
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cal bond between two parts is weak, and the radio
ground current must also travel through this weak
joint, a voltage drop induced across the joint by the
fan current will appear at the radio power plug.

To avoid a noisy ground, connect radio ground
closer to the vehicle battery.

ELIMINATING RADIATED INTERFERENCE

It DC power source substitution proves interference
Is not conducted into the power leads, two likely
sources of radiated interference are sparks and high
frequency osclllators. Modern vehicles use many
electronic accessories and systems that may
produce a hash or whine in the transceiver. Oscil-
lators within these devices, which sometimes are
poorly shielded, may radlate an electromagnetic field
at frequencies many multiples of the oscillator fre-
quency.

Again, listen to the noise to learn about its source.
Unless the interfering automobile accessory Is part
of engine operation, the noise won't vary with engine
speed. The interfering accessory can be isolated by
temporarily removing power to it and checking for
absence of noise.

Because the lead-in wires of an automobile device
can become radiating antennas, induced inter-
ference Is more often radiated from the automobile
accessory wiring than the accessory itself. Such
interference can by inductively coupled into nearby
radio power and accessory wiring or radiated toward
the antenna.

Check that the radio wiring does not run next to, nor
parallel with, vehicle wiring. Move the wiring to iden-
tify and/or solve this problem.

If necessary, RF chokes can be connected in series
with the "hot" lead-in wires of the interfering device,
close to its housing to kill the antenna effect. Usually,
“hot" wires can be identified if the nolse volume
changes with wire movement.

Radiated interference may also enter through the
antenna. This can be verified by substituing the

antenna and its cable with a 50 © RF dummy load
and short cable. The dummy load is necessary to
properly balance the receiver input and give com-
parable results. If the nolse stops, interference was
entering the antenna. The only way to solve this sort
of interference problem Is to eliminate radiatlon at the
source with BF chokes as described above. Some-
times, positioning the antenna further from the inter-
fering accessory may help.

ELIMINATING INTERFERENCE FROM
SPARKS

Sparks produce electromagnetic energy over a large
area of the RF spectrum. This energy usually invades
the receiver input through the antenna. Therefore,
the problem must be resolved at the source.

Modern vehicles use higher voltage ignition systems.
As a result, electrical leakage occurs more easily
through cracks and contaminants. if the interference
produces a buzz while the engine is idling, and the
buzz increases in pitch with engine speed, sparks are
leaking to ground before distribution to the spark-
plug wires. Check the ignition coll, its high voltage
wire, and distributor cap for signs of arcing through
cracks and burns or over dirt.

If the interference produces a repetitive popping
sound while the engine is Idling, and It increases in
rate with engine speed, a single spark plug or wire
are suspect. Check the distributor cap, spark plug
wires, and spark plugs for cracks, burns, and dirt.

Spark plug and ignition coil wires in modern vehicles
are made with suppressive (resistive) conductors to
reduce electromagnetic radiation. This may not be
the case in older vehicles. Check with an chmmeter.

Interference from sparks made by fan motor brushes
produces a whine that varies with fan speed. Badly
worn brushes or bearings cause excessive sparks,
and you may need to replace them. A 0.1 «F coaxial
capacitor can be connected to the positive lead as
close to the motor as practical to reduce radiated
interference. The capacitor body must connect
securely to the grounded motor housing.
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The SYN-TECH Il radio unit is comprised of three major PC boards: the RF Board, which contains a frequency
synthesizer, transmit modulator, receiver, and receive audio amplifier circuits; the PA Module, which contains
the transmitter RF power amplifier; and The Logic Board, which contains a microcomputer and its peripherat

interface circuits.

RF BOARD

SYNTHESIZER

Radio frequency signals for transmission and
receiver Injection are produced by voltage--
controlled oscillators (VCO) in a phase-lock loop
(PLL) configuration.

*+ Voltage Controlled Oscillator

In this radio, two VCO's are used: Q721 operates in
transmit mode to generate transmit frequencies;
Q701 operates in receive mode to generate receive
injection frequencies. Each is buffered inde-
pendently; by Q722 and Q702, respectively. Qutput
of the activated buffer is amplified by Q703, then split
to three parallel amplifiers: Q731, Q732, and Q733.
During recieve mode, RF signal at receiver injection
frequency (Fc+10.7 MHz) is applied from Q731 to
tuned LO amplifier Q204 in the raceiver circuit. Q732
output serves as PLL feedback is applied to the loop
dividers. RF signal from Q733 is amplified further by
Q112, then delivered to the Power Ampilifier Module.

The resonance of each VCO is adjusted by a DC
steering voltage which is produced by the remainder
of the phase-lock loop, and which appears at 1C103.
When the frequency of the VCO output drifts away
from the desired value, the loop adjusts the steering
voltage to compensate. Because of this tracking
characteristic, VCO steering voltage is always
greater with higher VCO output frequencies (unless
the band split is crossed).

Because of circult parameters, a single VCO tank
cannot tune across the entire 11 MHz channel
spread. Each of the two VCO's contains two electri-
cally-tunable tank circuits: L702/L722 and
L712/1.732. Only one of the four tanks is switched in
at a time and they are selected by the VCO CNT
output of IC113 and TXDL from the Logic Board. The
microcomputer sets VCO CNT to logic low when
operating channel frequency is below a band-split
point, and it sets TXDL to logic high during transmit
mode. Q102-Q107 produce four tank-selecting vol-

tages from VCOQ CNT and TXDL: VCO-TX-8Y,
VCO-TX-LO, VCO-RX-8V, VCO-RX-LO. Each tank-
selecting voltage applies forward bias to a PIN diode
(D706/ D726) that connects a respective inductance-
capacitance network to oscillator Q701/Q721. Each
network Is independently calibrated by L702, L712,
L722, or L732.

Resonance of each VCO tank is voltage-tuned by
varactor diodes D702, D704, D712— D714, D722 —
D724, and D732 — D734, respectively. Loop steering
voltage applies reverse bias to all these varactor
diodes simultaneously. As steering voltage in-
creases, varactor diode capacitance decreases;
thus, net capacitance in each tank decreases, which
increases resonant frequency of the tanks.

« Loop Dividers

The amplitude of the VCO signal from Q732 is suffi-
cient to feed prescaling frequency divider 1C101,
which applies an output pulse to iC102 pin 10 once
every 64 or 65 input cycles. Additional frequency
division is performed within 1IC102 to produce
2.5 kHz. Frequency division by IC101 is switched
from 65 to 64 sometime between each of its output
pulses and back to 65 at the start of each of those
pulses. This provides vernler division of channel
frequencies that do not divide evenly. 64/65 division
is controlled by a programmable pulse counter in
IC102 that applies control logic voltages to C101
control input at pin 6.

X101 is a temperature-compensated crystal oscil-
lator that produces a reference frequency of exactly
12.8 MHz. The reference frequency is divided by
1C102 to produce 2.5 kHz that is compared to the
down- counted 2.5 kMHz sample of VCO output.
Phase and/or frequency error between each 2.5 kHz
signal produces current pulses that pass through
1C102 pin 17. Depending on whether the phase
difference of the comparator input is positive or
negative, current pulses flow into or out of 1C102,
which charges or discharges C122 throughloop filter

4-3
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IC103. The DC voltage developed across C122
serves as VCO steering, which is first filtered within
IC103 to limit loop response. Normally, the loop
response is slowed enough by the active filter to
block 2.5 kHz reference noise and prevent loop cor-
rection of volce modulation during transmit. Higher
filter rolloff frequency Is selected by the microcom-
puter system on the Logic Board when the radio
changes channels or when it is keyed and unkeyed,
by a logic low applied to pln 6. This Increase in loop
response hastens locking time.

A connection from an intermediate point in the
phase/frequency comparator in |IC102 is made at
pin 12. When the loop Is out of lock, the down-
counted VCO sample is not in phase with the 2.5 kHz
reference and low-going pulses appear here, which
produce alogiclowat pins 12and 13 of IC107-a. This
logic low is applied back to the microcomputer sys-
tem as status input, plus it is inverted by IC107-c to
switch on Q113. Q113 then clamps off bias to trans-
mit RF preamplifier Q112 to prevent emission of
erratic signals generated by the uncontrolled VCO.

* Modulator

Voice signals from the hand-microphone are applied
to microphone amplifier IC104-b through Mic Gain
adjustment RV103. Amplified microphone signals
exit the RF Board and connect through optional
circuitry that may be connected to the Logic Board.
Voice signals return to IC104-c where frequency
response is pre-emphasized. Signals are amplified
further by IC104-d. Gainis suchthat stronger signals
bring IC104d output into clipping, which limits
modulation. Harmonics above the 3 kHz modulation
pass-band are removed by the 2.5 kHz pi-network
comprised of L106/L107. Modulation signals are
then adjusted by RV104/RV105 to so that modulation
at limiting will produce transmitted carrier deviation
of 5 kHz. F. MOD LIMIT RV104 provides maximum
deviation calibration when the operating channel is
below the band-split frequency; FH MOD LIMIT
RV105 provides maximum deviation calibration
when the operating channel is above the band-split.

RV104/RV105-tap signals produce variations in
reverse bias voltages across varactor diodes in the
transmit VCO tank circuit. The varying capacitance
of these diodes causes variations in resonance and
output frequency, thus frequency modulation
results.

Low frequency CTCSS tone and DCS code signals
for transmission are produced cn the Logic Board
and applied to both IC104-a and RV102. Tonel
RV102 applies these signals to the modulator after
the pre-emphasis portion. Because the lowest fre-
quency that can modulate the VCO is much higher
than the lowest DCS signal frequency (6 HMz), the
DCS/CTCSS signals are also applled to the syn-
thesizer reference oscillator (via IC104-a) where the
12.8 MHz reference is also frequency modulated.
The reference-oscillator modulation port has a low-
pass characteristic with rolloff determined by the
loop filter response, while the VCO modulation port
has a high-pass characteristic with rolloff determined
by the same element; therefore, combined modula-
tion through both ports can be fiat if both ports are
amplitude-balanced. Tone2 RV101 adjusts signal
amplitude Into the reference oscillator port, and It
must be calibrated so that a low frequency signal
{under 20 Hz) produces the same RF carrier devia-
tion as would an equal amplitude, but higher frequen-
cy (over 200 Hz) signal. While Tone2 only adjusts
modulation levels of lower frequency portion of DCS
signals, Tonet adjusts modulation levels of both
higher frequency portions of DCS signals and
CTCSS tones.

* Transmit RF Preamplifier

Synthesizer output at Q733 is modulated, on-chan-
nel RF signal that is ready for amplification and
emission. Q112 is a preamplifier that feeds the
coaxial cable that couples the RF signal to the PA
Module.

RECEIVER

The entire receiver is located on the RF Board. It
uses dual conversion and is electronically tuned.

= Preselector

Through PIN-diode gates in the PA Module, RF sig-
nals are routed to the receiver input at J203. Signals
at image frequencies and frequencles far removed
from the desired channel are rejected by a preselec-
tor comprised of five top-coupled, parallei tanks:
L201, L202, L207, L208, and L209. To tune the
preselector across the entire 11 MHz channel fre-
quency spread, the capacitance of each tank is

fa-a
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varied by varactor diode pairs D201/D202,
D203/D204, D206/D207, D208/D209, and
D211/D212. All diodes are reverse biased by a DC
voltage applied from a digital-to-analog converter
comprised of IC113 and R147-R154. Depending on
the frequency of the operating channel, the
microcomputer system will switch one or more IC113
outputs to logic low; thus accumulatively sinking
currents from R150 to ground. This computer-con-
trolled voltage source varies bias of the varactor
diodes to match the preselector tank resonance to
the operating channel frequency. Q201 provides
adequate gain to overcome preselector signal losses
and maximize receiver sensitivity.

* Injection

First Local Oscillator signal (channel frequency plus
10.7 MHz) is synthesized by the phase-lock ioop and
applied to Q204. L222 and L223 reject extraneous
synthesizer signals and couple the injection signal to
the first mixer. A sample of the signal is extracted by
C239 and converted to a OC voltage that appears at
CM118 pin 4 as an injection-level metering point.

*  First Mixer

To maximize intermodulation immunity, a balanced
configuration is used for the first-mixer stage. L.O.
injection is applied to L211-primary and preselector
output is applied to lts secondary center tap. FET
devices Q202 and Q203, in complementary
grounded-gate configuration, provide mixer gain
and nondinearity. Q202 and Q203 drain terminals
feed opposite primary windings of L219 and mixer
output is taken from L219 secondary winding. Be-
cause L.O. injection Is applied to the push-pull input
of the mixer, some of this signal appears at mixer
output; although, most is lost because L2190
resonates at 10.7 MHz.

Signals from the preselector enter the balanced
push-push input of the mixer, where they are split
equally in both phase and amplitude. Those signals
appear at the two primary sides of L219 in phase,
where they cancel. Therefore, any signal originating
from the antenna Is cancelled and does not exit the
mixer. Due to non-inearities in Q202 and Q203, sum
and difference frequencles are produced from the
L.O. injection and antenna signals. These products

70-0500CWB/0520CWB.

are not 180° out of phase; however, and they appear
at mixer output.

If two undesired signals, that are 10.7 MHz apart, are
strong enough to reach the mixer, their intermodula-
tion by-products created in Q202 and Q203 will be
180° out of phase because both signals entered the
balanced mixer input; thus, they will cancel in L219.

* First.F.

Mixer output is applied to Q206, which drives L221.
L221 tunes to match the input impedance of
10.7 MH2 crystal filter FL261 that rejects signals out-
side the channel bandwidth. L261 matches FL261 to
Q261 where the first |.F. signal is amplified at least
20 dB, then applied to second I.F. IC261.

« Second I.F.

IC261 contains all second L.F. circuitry, a quadrature
demodulator, and threshold gate. X261 and circultry
in 1G261 generate second L.O. injection of
10.245 MHz. A double-balanced mixer, that cancels
both input signals intemally, Is used so that additional
tuned circuits at its output are not needed. Mixer
output signal of 455 kHz (1C261-3) Is bandpass fil-
tered further by FL262 and FL263, then super-
amplified (100+ dB) by the second I.F.
amplifierfiimiter within 1C261 (pin 5).

* Demodulation

The quadrature detector in IC261 is another double-
balanced mixer to which limiter output is applied. Its
second input is taken from 455 kHz tank L262 that is
also fed with limiter output (IC261 pin 7). Frequency
deviations from carrier center will cause phase dif-
ference between the two demodulator inputs, which
produces ocutput. Thus, preamplified recovered
audio appears at demodulator output pin 9. C273,
C274, and L263 attenuate signals above 100 kHz.

« Audio

Recovered audio from Q263 is routed to the Logic
Board for gating, descrambling and/or squelch-code
detection. Audio signal returns from the Front Panel
Volume control through pin 15 of J110 and is ad-
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justed by RV401 which sets maximum audio level.
Power Ampilifier IC404 amplifies the audio signal and
drives the speaker. 1C404 contains two amplifiers
whose outputs are 180° out of phase and connected
to respective sides of the speaker; therefore, both
speaker terminals are "live". R199 is connected in
series with the internal speaker to reduce maximum
audio output In under-dash installations.

*+ Squelch

Audio signals at low-pass filter L263 are routed
through Squelch Range RV261 that calibrates

squelch-break level when the front panel Squelch
control is maximum. Signals at RV261-tap feed a
two-tank 60 kHz filter. The resuiting 60 kHz signal is
amplified by IC261 and Q262, then rectified by D263
to produce a DC voitage that varies inversely with
received RF-carrier level. The front panel Squelch
contral sinks current from D263 so that the voltage
can be adjusted. The DC voliage is input of a level
detector within IC261, and detector output is an open
collector that sinks voltages to logic low when on-
channel receiver input is above the squelchthreshold
established by RV261 and RV301. Level detector
output is applied through NSQ, the interconnect to
microcomputer input port PC6, so that the
microcomputer can take appropriate action.

70-0500CWB 50-WATT PA MODULE

The 50 W Power Amplifier (PA} Module is the rear
portion of the 70-0500CWB TX/RX Unit. It contains
RF clrcuitry that is accessible by removing its cover.
RF signal routing between the receiver and the power
amplifier is accomplished by a relay on the PA
Module circuit board, which Is energized by TX8V
from the RF Board.

* RF Power Amplifier

A 50 Q coaxial cable from the TX RF preamplifier
connects to J501. C567, L514, and C570 match the
base terminal of Q501 to the coax. RF impedance at
Q501-collector is transformed to match the base
terminal of driver Q502 by L501, C506, C507, and
C571. Q502-collector is is matched to Q503-base,
similady. RF impedance at the collector of final-
stage Q503 is transformed by inductors, capacitors,
and PC stripline to 50 Q circuit impedance at the
antenna relay contacts. L510-L513, C521-C527, and
C550-C555 comprise the harmonic filter that assures
the transmitted signal s sinusoidal. R516 and R517
serve to drain static and other DC potentials from the
antenna.

= Automatic Power Control

A torroidal transformer ahead of the harmonic filter
D503 develops a small RF sample across its secon-
dary windings. In conjunction with the RF sample
coupled by C520, a DC voltage that increases with
RF power travelling forward into the antenna is
produced by D503. This power-level indicator is the
inverting input of a differential amplifier comprised of
Q506 and Q507. The non-inverting input is a DC
voltage produced by the H.PWR adjustment RV502.
Differential amplifier output drives Q504 which is a
current source that feeds primary DC to the collector
circuit of predriver Q501. The feedback loop, from
the directional coupler to Q504, holds RF output
power at a constant level that is determined by
RVS502,

If the radio is equipped with the Low Power Option,
Q505 reduces the H.PWR set-point by connecting
L.PWR adjustment RV501 in parallel with RV502
when a logic high is applied to J504-pin 5.
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70-0520CWB 110-WATT PA MODULE

The 110-Watt Power Amplifier is the rear portion of
the 70-0520CWB TX/RX Unit. It contains RF circuitry
that is accessible by removing its cover.

* RF Power Amplifier

The TX RF preamplifier output is connected to 50 Q
coaxlal cable at J501. A PC-Board stripline is used
to couple class-B/C biased Q501 to class-C biased
pre-driver Q502. Another PC stripline matches
Q502-collector to driver class-C blased Q503. Trans-
former T1 split driver output feeds twin finals Q504
and Q505. Final-stage outputs are combined by
Transformer T2. In transmit mode, K501 connects
this RF signal to the harmonic filter consisting of
L512-1514 that purifies the signal before emssion by
the antenna connected to J502. R520 and R521
drain static and other DC potential from the antenna.

* Antenna Relay

Relay K501 Is used to switch the high RF power
output of Q504 and Q505 to the antenna in transmit

mode. In receive mode, the normally closed con-
tacts of K501 connect the antenna to the receiver
input through J503. K501 is energized when Q509 is
biased on by the TX 8V line from the RF Board. D505
absorbs magnetically induced back-voltage while
the relay is de-energized.

+ Automatic Power Control

Transformer T3, ahead of the harmonic filter, serves
as a directional coupler. D502 rectifies a small RF
sample that is developed across the transformer,
producing a DC voltage that increases with RF power
travelling forward into the antenna. This power-level
sensing voitage is the inverting input of a differential
ampilifier comprised of Q507 and Q508. The non-in-
verting input is a DC voltage produced by PWR
adjustment RV501. Differential amplifier output
drives current source Q506, which feeds primary DC
to the collactor circuit of first pre-driver Q501. The
feedback loop from transformer T3 to Q506 holds RF
output power at the constant level determined by
RVS01.

LOGIC BOARD

The Logic Board is located on the top side of the
TX/RX Unit and occupies only haif ofthe topside area.
The other half is available for mounting add-on op-
tions.

+ Microcomputer

Radio operation is under control of a microcomputer
system located on the Logic Board. This system is
comprised of microcomputer 1C903, 8K EEPROM
IC902, and peripheral port IC901.

IC903 contains the CPU, ROM, RAM, input ports, and
output ports. As determined by Instructions in ROM;
the CPU detects logic-level voltages on input ports,
then changes logic voltages on appropriate output
ports to perform the correct, predetermined action.
All CPU activity is performed step-by-step in time with
a clock of which frequency is fixed by crystal X901.

Because of the high clock speed, microcomputer
activity seems instantaneous.

EEPROM IC902 appears as additional RAM to the
microcomputer, whera the Data Packet of radio
operating parameters is stored. 1C901 contains ad-
dressable latches for expanding input and output
ports, the DTMF tone generator, and the 2805 Hz
tone detector.

Many input and output port connections route off of
the Logic Board to interface with synthesizer,
receiver, transmitter, and Control Head circuitry.
Further detalls of Input and output ports are found in
following text and in the Pinout Charts of both major
IC’s on the Logic Board. Circuit description of the
microcomputer Itself, beyond port logic, is of little
value for radio troubleshooting; therefore, such detall
is not discussed in this manual.
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+ System Clock

A 4 MHz system clock is divided by four to produce
a 1 MHz clock for the tone decoder/encoder within
1C901, for the CTCSS encoder/decoder IC907, and
for optional circultry connected to P923. This clock
appears at 1C903-pin 64.

» Serial-Data Peripherals

Serial data output PAQ, with its corresponding clock
PA1 (IC901 pins 48 and 49), Is used to program
CTCSS encoder/decoder 1C907, frequency syn-
thesizer IC102 on the RF Board, RF controller {IC113
on the RF Board, the OP IC, and an add-on option
board connected to F923. The serial data selects
CTCSS tone frequency, selects synthesizer division
ratios, switches control lines, and controls optional
circuitry. When serial data applied from PAO Is
CTCSS tone-frequency information, the microcom-
puter pulses output-port P64 to instruct IC907 to
latch and use that data. When data is for 1C102
and/or IC113, microcomputer port PBO is pulsed to
force themtolatch the data. Datato IC102and IC113
is applied in two bursts: one burst programs two of
three IC102 dividers, the second burst programs a
third 1C102 divider and IC113.

*« Control-Head Link

A communications buss, at J906 pins 3 through 9,
connects the radio microcomputer to the microcom-
puter in the Control Head. Push-button codes and
display information are transferred through this buss
as required.

* Programming Port

The microcomputer system is programmable
through the Programming Port (J909); which is a
bl-directional, asynchronous, 2400/31250 bps, serial
communications port. The port connects directly to
the microcomputer.

* Option Interfaces

Option plug P923 connects all necessary signals and
logic functions to operate any of the four configura-
tion types of add-on option boards (Sequential tone

decoder, DTMF decoder, etc.). The functions of
OPP1- OPP7 interconnects are programmable.

Eleven PC pads exist on the Logic Board to connect
the OP IC, which is a voice-scrambler module.
Jumpers JP901 and JP902 must be cut when this
module is Installed to route audio through it.
Microcomputer control of the module is ac-
complished by serial data applied through pins 9 and
10, and by the OPP7 interconnect.

*» DC Power and Reset

5V DC power to all logic circuitry on the Logic Board,
except 1C903, is supplied from switched 13.8 volt
interconnect at J906-pin 2 and is regulated by IC913.
Microcomputer IC203 is powered by the 5 V drop
across D902, which Is sourced by the RF Board 9 V
supply through J906-pin 33. R923 and R924 supply
enough current to supply the microcomputer while it
is running. When the radio is turned off, the
microcomputer uses little current and its 5 V source
input is maintained with low current from 47,000 Q
R410 on the RF Board from unswitched primary
power. Because 1C903 internal RAM is still powered,
last selected channel information is not lost, unless
primary power to the radio Is disconnected. An
optional super-capacitor can be installed in the radio,
to R945, to hold DC voltage to RAM after radio
primary power Is removed.

When the radio is turned off, DC power throughout
falls slowly as the filtering capacitors discharge.
When switched 13.6 V line reaches 9V, 1C904 output
at pin 3 switches high, which activates 1C908-a,
which activates 1C903 /NMI input. The microcom-
puter then stores status data into RAM before all
power Is lost. When the 5 V source of the Logic
Board dropstc 4.2 V, IC304 pulls the microcomputer
/RESET input low which stops the system. During
power up, the microcomputer holds until its /HALT
input is lifted, which occurs after primary power Is
above 9 V and all 5 V sources have stabilized.

AUDIO ROUTING

Most of the remaining circuitry on the Logic Board
routes, detects, or produces audio signals. The fol-
lowing descriptions refer to the Audio Routing
Schematic. Microcomputer control and input ports
are denoted with oval labels on the schematic.
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*  Transmit Audio Route

Audio signal from the hand microphone is level
calibrated by Mic Galn RV103 and pre-amplified on
the RF Board. It Is then routed through JP902 on the
Logic Board, through audio gate 1C909-c, and back
to the modulator on the RF Board. 1C909-c Is con-
trolled by the PAS5 output port, which applies a logic
low to mute voice signals during tone transmission.
IC104-c on the RF Board amplifies and pre-em-
phasizes voice signals. IC104-d amplifies stronger
signals into limiting and L106/L107 filters resultant
signals and harmonics above 3 KHz. RV1i04 and
RV105 calibrate limited signal before it frequency
modulates the VCO so that the peak amplitude
produces 5-KHz carrier deviation. RV104 is switched
into the circuit when the active channel frequency is
below or equal to the mid-band crossover frequency
of 46.08 MHz. RV105 is switched In if channel fre-
quency is above the crossover.

During transmit, CTCSS tones are produced by
1C907 and level calibrated by RV902. The CTCSS
signals are then amplified by IC906-a and routed to
the RF Board. The signal is applied into the TONE
input of the modulator where it is split: one side
routes into the volce limiter for modulating the VCO;
the other side Is amplified by IC104a and used to
frequency-modudate the phase-lock loop reference
oscllator. RV101 and RV102 adjust gailn of each
route to balance frequency response so that the
TONE modulator-input port is flat from below 10 Hz
to above 2.5 KHz.

Transmitted DCS signals are also applied to the
TONE interconnect. The DCS waveform, which is
134-bit-per-second serial data, is produced by the
microcomputer and applied from output port P25.
Output port P60 Is at logic high in transmit mode,
which lets the sharp-square DCS waveform pass into
a low-pass filter consisting of 1C912-a and 1C912- b.
The filter rounds the waveform by attenuating fre-
quencies above 134 Hz. 1C905-b gates the con-
toured signal to the input of TONE signal
pre-amplifier IC906-a.

Burst-tone signals are produced by a stairstep gen-
erator comprised of 1C910 and iC911. The
microcomputer applies a square wave at eight times
the burst-tone frequency from output port P26. For
every cycle of tone, the three-bit binary value appear-
ing at IC910-pins 3, 10, and 11 increments from zero
10 seven, then decrements back down to zero.

70-0500CWB/0520CWB

Values of R939, R940, and R941 correspond to the
binary weight of their respective IC910 outputs; thus,
the charge on C922 varies with the binary value of
those outputs, which produces a near sine wave at
the desired burst-tone frequency. Burst-tone signal
level Is calibrated by BRST LVL RV901; then coupled
to TONE signal pre-amplifier IC906-a by C974.

DTMF tone pairs are produced in the same manner
by two more stairstep generators within 1C901 that
are clocked by the microcomputer (through internal
connections) when DTMF tones are sent. Cne gen-
erator produces row tones and the other produces
column tones; with outputs at RA, RB, RC, CA, CB,
and CC (pins 30, 31, 34-37). Each set of generator
outputs drive respective binary-weighted resistive
adders: R925-R927 and R977-R979. Both adders
share C973, which smocths the stairsteps. DTMF
signal is routed two ways: 1) through R929 and R930
to the ALARM interconnect which connects to the
speaker amplifier input; and 2) through audio gate
1C909-b and C974 to TONE signal pre-amplifier
1C906-a. Audio gate IC909-b passes the signal when
the microcomputer sets SW port to logic high.

If the Public Address option is installed, the operator
can press a front-panel push button to activate the
feature. The microcomputer will activate analog gate
IC909-d by applying a logic high to port PA3,
Microphone audio will then be coupled to speaker
amplifier IC404 input via C910 and the ALARM inter-
connect. The microcomputer will also apply a logic
high to the PA SW2 input of the Relay Option Board
at P125 of the RF Board, which switches speaker
audio away from the radio speaker and to a public
address speaker connected to corresponding sock-
ets of the Accessory Jack.

* Receive Audio Route

Audio signal from the demodulator at IC261-pin 9 is
contoured by the 100 kHz low-pass filter L263. The
signal Is then buffered by Q263, and sent tothe Logie
Board via the AF interconnection. Low-pass filtered
signal is also routed through Squelch Range RV261,
a two-tank 60 kHz filter, and amplifiers. The resulting
signal, that Iis the 60 kHz portion of demodulator
output, is then rectified by D263 to produce a DC
voltage varles inversely with received RF-carrier
level. The front panel Squelch adjusts this DC volt-
age and a level detector within 1C261 uses it to
produce a logic low when on-channel receiver input

E.j
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is greater than squelch threshold. Squelch status
logic is then applied to microcomputer port PC6.

For operation in 2805 Hz signaling systems, AF sig-
nal Is applied to band-pass filter IC912-d. 2805 Hz
dialing bursts from the filter are applied to 1C901-pin
40 where they are detected by the microcomputer
system.

AF signal from the RF Board is also applied to a
low-pass filter comprised of IC912-a and 1C912-h
through analog gate 1C905-a that passes the signal
only during receive mode. 1C912-a/IC912-b filter ex-
tracts voice signals above the DCS frequency range.
DCS logic is then detected by a zero-crossing detec-
tor comprised of IC912-c and D904. 1C912-¢ com-
pares the difference between lts input signal and a
reference voltage produced by the charge on C944.
C944 charge Is an accumulation of the logic high bits
of the DCS code and varies with the amplitude of the

DCS signal; therefore, detector reference is self-

adjusting. 1C912-c output is applied to D304 to block
small voitage changes. Recovered DCS signal is
then applied to microcomputer port P20 for decod-
ing.

CTCSS encoder/decoder 1C907 contains a high-
pass filter through which AF signal from the receiver
is routed to strip away CTCSS and DCS signals so
that they cannot be heard. AF signal is also applied
to the TONE IN input of IC907 for decoding. Under
control of the microcomputer through RX MUTE port
PAB, Q902 passes AF signal when received voice
signals are to be heard. Under certain conditions, a
logic high from the microcomputer DIRECT port PA7
toggles audio gate 1C905-c, which switches out the
CTCSS/DCS stripping filter,

AF signal at 1C905-c Is amplified by 1C906-b and
again gated by 1C909-a which is under control of RX
MUTE port PA6. The signal returns to the RF Board
via the VOL A interconnect; is attenuated by the front
panel Volume control and the Max Volume adjust-
ment; then applied to the input of speaker ampilifier
IC404.

Beep tones, which occur when a push button Is
pressed or the operator is alerted, are produced by
the DTMF tone generator. When microcomputer
BEEP LEVEL port P61 is logic low, it sinks audio
signal through R931 to attenuate it if the sounding
tone is programmed for Low Volume. When BEEP
MUTE port P62 is high, Q901 sinks the signal entirely
to mute it.

Speakers are driven by 1C404, which contains dual
audio power amplifiers in push-pull configuration.
EACH SIDE OF THE SPEAKER IS DRIVEN BY A LIVE
AMPLIFIER OUTPUT. Pin 7 supplies speaker signal
tothe SP1 and the PA1 terminals in Accessories Jack
J305 that Is located on the radio chassis. 1C404 pin 7
also applies signal to the Control Head through J108
pin & to connect to the SP1 and PA1 terminals of its
Accessory Jack J319 (in trunk-mount configura-
tions). When the 70-0001 Standard Control Head is
used, a jJumper on J305 connects SP1 to the INT SP
terminal to route the audio signal through 12 Q
attenuating resistor R199 and to the internal speaker
of the Standard Control Head that is connected to
J108 pins 2 and 3. 1C404 pin 12 feeds the SP2
terminal of both Accessory Jacks J305 and J319, and
the other side of the front-panel speaker in the Stand-
ard Control Head. PA2 terminal of J305 and J319
routes through the Relay Option Board at P124
where it is connected to iC404 pin 12 if the Public
Address Option is installed and enabled.
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70-0S5S00CWB TX/RX EXPLODED VIEW

70-0500CWB/0520CWB

| PART NO.

| DESCRIPTION
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SCREW BIND HD M3 x 8
SCREW BINDHD M3 x 8
SCREW BIND HD M2 x 12
SCREW SEMS HD M3 x 8
SCREW SEMS M3 x 10
SCREW Ma x 12

SCREW FLAT HD M3 x 4
LOGIC BOARD

HIGH POWER PA
POWER SUPPLY

SCREW BIND HDM3 x 8

IF PATTERN SHIELD
RF SHIELD

GROUND SPRING
PA COVER
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70-0520CWB TX/RX EXPLODED VIEW

70-0500CWB/0520CWB
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70-2985 UNDER-DASH BRACKET EXPLODED VIEW

70-0500CWB/0520CWB
l DESCRIPTION ] PART NO.
UD BRACKET 70158285
HAROWARE 8AG 70.000012

70-2987 TRUNK-MOUNT BRACKET EXPLODED VIEW

REF NO. | DESCRPTION l PAAT NO.
8 CuP TO-158252
47 T BRACKET 70-138258
510 SCAEW M x 4 70-131840
B8 HARDWARE BAG 70-000013




70-2988 TRUNK-MOUNT NOSE-PIECE EXPLODED VIEW

70-0500CWB/0520CWB

REF NO. DESCRIPTION PART NO.
121 HANDLE 70-158259
122 HANDLE BASE 70-158200
123 GROUND PLATE 70-151848
124 BRACKET 70-158281
125 HEX STUD 70-131852
504 SCREW M3 x 8 70-151356
513 SCREW M3 x 8 70-151843
522 WASHER 70-151853
523 WASHER T0-151854




SECTION B




PARTS

70-0500CWB/0520CWB

NOTES




PARTS

70-0500CWB/0520CWB
MECHANICAL PARTS
REF NO. l DESCRIPTION I PART NO. REF NO. | DESCRIFTION PART NO.
70-0500CWB TX/RX UNIT 70-0520CWB TX/RX UNIT (CONTINUED)
1 CHASSIS 70015043 s PA HEAT SINK (H) 70-088360
2 VCO CASE 70-157202 a7 CONNEGTOR COVER 70010188
a AUBBER PAD 70-157307 38 SPACER 70-150188
4 TOP COVER 70010180 30 SPACER 70-150187
5 BOTTOM COVER 70010191 40 HEAT SINK PLATE 70088361
s PROGRAMMER PORT COVER 70010192 4 HEAT SINK PLATE (2) 70089362
7 SIDE RAIL, 70010193 42 SHEET 70157408
® IC BRACKET 70-158253 43 SHEET 70-157407
10 CONNEGTOR BRACKET 70-158254 502 SCREW BIND HD M3 x 8 70151618
12 GROUND SPRING 70-152085 504 SCREW BIND HD M3 x 8 70-151356
17 IF PATTERN SHIELD 70-089308 508 SCREW BIND HD M3 x 8 70-151672
18 AF SHIELD 70-088306 506 SCREW BIND HD M3 x 12 70-181830
21 HEAT SINK 70-088307 507 SCREW BEMS HD M3 x 8 70-151809
23 PA COVER 70010194 508 SCREW SEMS M3 x 10 70-131905
2% PA PACKING 70157270 500 SCREW SEMS M3 x 12 70-151985
28 GROUND BRAID T0-034354 511 SCREW FLATHD M3 x 4 70-151804
28 SP GROUND SPRING 70-152064 513 SCREW TAP PAN M3 x 8 70-151078
38 GROUND LUG 70-151910 518 SCREW BIND HD M3 x 10 70151413
502 SCREW BIND HD M3 x 8 70-151818 522 SCREW FLAT HD M3 x 10 70-150188
504 SCREW BIND HO M3 x 8 70-151358 Go1 TW/RX BOARD TR-082
505 SCREW BIND HD M3 x 8 70-151408 aoz LOGIC BOARD CX-55
508 SCREW BIND HD M3 x 12 70-151839 Goa HIGH POWER PA PA-0502
807 SCREW SEMS HD M3 x 8 70-151800 Go4 POWER SUPFLY Z-585
508 SCREW SEMS M3 x 10 70-151905
508 SCREW M3 x 12 70-151841
811 SCREW FLAT HO M3 x 4 70-151804 70-2885 UNDER-DASH BRACKET
GOt TX/RX BOARD TROS2
Go2 LOGIC BOARD CX-85 BRAC 70188258
G HIGH POWER PA PA-0502 514 HAROWARE BAG 70.000012
Go4 POWER SUPPLY Z-585
70-0520CWB TX/RX UNIT 70-2987 TRUNK-MOUNT BRACKET
: CHassis 70015043 p T BRAGKET 70158258
: Yngg;:;nsgao 7183307 10 SCREW M2 x 4 Ligedont
1
2 o a 70 8ra0? 515 HARDWARE BAG 70-000013
3 BOTTOM COVER 70010191
6 PROGRAMMER PORT COVER  70-010182
7 SIDE RAIL 70010183 70-2688 TRUNK-MOUNT NOSE PIECE
2 IC BRACKET 70-156253
10 CONNEGTOR BRACKET 70158254 121 HANDLE 70156250
12 GROUND SPRING 70-152085 122 HANDLE BASE 70-158260
12 GROUND SPRING 70-152107 123 GROUND PLATE 70151840
17 IF PATTERN SHIELD 70-089308 124 BRACKET 7o-1582e1
18 AF SHIELD 70-089300 125 HEX STUD 7e-151852
24 BA COVER 20010187 504 SCREW M3 x 8 70-1581250
25 PA PACKING 70- 157270 513 SCREW M3 x 8 70-131843
27 SHIELD TUBE 70-034330 522 WASHER 70151859
28 SP GROUND SPRING 70-152084 523 WASHER 70151834
a4 LPF SHIELD 70-088383




PARTS

70-0500CWB/0520CWB

TR-052 RF BOARD

REF NO. DESCRIFTION PART NO, REF NO DESCRIPTION PART NO,
CAPACITORS CAPACITORS (CONTINUED)
G101 0.1 uF, 50V, GER 70-138249 cazo 0.01 uF, 50 V, CER 70138188
c102 220 uF, 16V, AL, ELYC 70-135184 c2z1 10 pF, 50 V, CER 70-138255
Cio4 1000 pF, 50 V, CER 70-135170 c22 0.022 uF, 25V, CER 70-138162
C105 10 uF, 50V, AL, ELYC 70-135142 ceza 0.022 uF, 25V, CER 70-138162
c108 1000 pF, 50 V, CER 70-138170 C2z4 100 pF, 50 V, CER 70-138173
c107 0,022 uF, 25V, CER 70-136182 cazs 10 pF, 50 V, CER 70-136255
C108 10 uF, 50V, AL, ELYC 70-135142 Czze 0.047 UF, 50V, CER 70-131208
C108 0.022 uF, 25V, GER 70-138162 co2r 470 pF, 50V, CER 70-138252
ciio 47 UF, 25V, AL, ELYC 70-135144 coz8 470 pF, 50V, CER 70-138252
citt 1000 pF, 50 V, CER 70-138170 Cz29 0.01 uF, 50 V, CER 70-138188
G112 4700 pF, 50V, CER 70-138163 c230 10 pF, 25V, CER 70-138255
c113 1000 pF, 50 V, CER 70-138170 cam 0.01 uF, 50V, CER 70-138188
c114 4700 pF, 50V, CER 70-138183 Czaz2 0.01 uF, 50V, CER 70-138168
cis 47 pF, 50V, CER 70-138185 c2m 18 pF. 50 V, CER 70-136208
ciis 5 pF, 50 V, CER 70-138166 C234 18 pF, 50 V, CER 70-138200
cui7 220 pF, 50 V, CER 70-138176 Cz2a5 0.022 uF, 25 V, CER 70-138182
clis 2200 pF, 50 V, CER 70-126235 G208 4 pF, 50V, CER 70138179
cuig 0.01 uF, 50 V, CER 70-138168 czar 0.01 uF, 50V, CER 70-138188
ci120 ©.1uF, 50 V, CER 70-138249 cz208 2 pF, 50V, CER 70-128189
c121 220 uF, 18V, AL, ELYC 70-135147 Czan 1 pF, 30V, CER 70138174
ciz 1 UF, 100V, PLAS 70-137081 Ca40 47 uF, 25V, CER 70-135144
c123 220 pF, 50V, CER 70138178 Caa1 1000 pF, 50 V, CER 70138304
Ciz4 82 pF, 50V, CER 70-138250 Cza2 0,47 uF, 35V, TA, ELYG 70-135004
ctas 82 pF, 50V, CER 70-138250 C243 1000 pF, 50V, CER 70-138170
cize 220 pF, 50V, CER 70-138178 Ca44 0.022 uF, 25 V, CER 70-138182
c1ar 0.1 uF, 50 V, CER 70-138249 C248 0.01 uF, 50V, CER 70-136168
C130 1000 pF, 50 V, CER 70-138170 Ca48 18 pF, 50 V, CER 70-138208
C131 10UF, 50V, AL, ELYC 70-135142 C247 18 pF, 50 V, CER 70-138208
c1a2 82 pF, 50V, CER 70-138250 C248 0.047 uF, 50V, CER 70-131288
ciaa 0.022 uF, 25V, CER 70-136162 c24p 82 pF, 50V, CER 70138250
Cia4 220 pF, 50V, CER 70-138176 C250 0.01 uF, 50V, CER 70-136166
c135 Z20UF, 18V, AL, ELYC 70-135164 cost 0.01 uF, 50V, CER 70-138188
C13s 82 pF, 50V, CER 70-138250 Cos2 0.01 uF, 50 V, CER 70-138168
Cl44 220 uF, 18V, AL, ELYC 70-135184 Cas5a 0.01 uF, 50V, CER 70-138168
C145 0.01 uF, 50V, CER 70-138188 Cas4 0.01 uF, 50 V, CER 70138188
c148 0.01 uF, 50V, CER 70-138188 Cess 0.01 uF, 50V, CER 70-138188
C1s50 0.022 uF, 25 V, CER 70-138162 cose 0.01 uF, 50V, CER 70138188
C151 0.047 uF, 50V, CER 70131298 c257 0.01 uF, 30V, CER 70-138168
cis2 0.01 uF, 50 V, GER 70-138188 c2s8 5 pF, 25V, AL, ELYC 70-138186
c133 0.022 uF, 25 V, CER 70-138182 C250 2 pF, 50V, CERA 70-138180
C154 0.022 uF, 25 V, CER 70-138182 c261 82 pF, 50V, CER 70-138250
cie2 39 pF, 50 V, GER 70128233 C282 1000 pF, 50 V, CER 70-138170
c183 39 pF, 50 V, GER 70138233 G282 1000 pF, 50 V, GER 70-138170
Cigs 1000 pF, 80 V, CER 70-138170 C204 0.01 uF, 50V, CER 70-138188
Creg 47 uF, 28V, AL, ELYC 70-136144 C265 0.01 uF, 50V, CER 70-138188
T 0.01 uF, 50V, CER 70-138188 c208 4T pF, 50V, CER 70-138185
c172 47 pF, 50V, CER 70-138185 co67 100 pF, 50 V, GER 70-138175
ci7a 1000 pF, 50 V, GER 70-138170 C288 0.1 uF, 50V, CER 70136249
C174 1000 pF, 50 V, CER 70138170 G288 22 pF, 50V, CER 70-138171
c175 0.01 uF, 50V, CER 70-138168 c270 0.1 uF, 50V, CER 70-136248
cive 0.01 uF, 50V, CER 70-1381688 ca271 22 pF, 50V, CER 70-138171
ci7r 1000 pF, 50V, CER 70-138170 c273 1000 pF, 50 V, CER 70-138170
c178 0.022 uF, 25V, CER 70-138162 c274 4700 pF, 50 V, CER 70138163
ci7e 0.022 uF, 25 V, CER 70-138182 cz7e 0.0 uF, 50V, CER 70-135188
G180 47 UF, 100V, PLAS 70138144 cz7? 8800 pF, 50 V, CER 70-138173
Cla2 47 uF, 25V, AL, ELYC 70135144 care 2200 pF, 80 V, CER 70-138238
claa 4T uF, 25V, AL, ELYC 70-135144 care 8800 pF, 50V, CER 70-138173
C184 4T uF, 25V, AL, ELYC 70-135144 cas1 4700 pF, 5O V, CER 70-138183
ca01 10 pF, 50 V, CER 70-138186 Ca82 1000 pF, 50 V, CER 70-138170
C202 0.01 UF, 50V, CERl 70-138188 C283 0.047 uF, 50V, CER 70-131047
C200 88 pF, 50 V, GER 70-1382290 Co284 0.01 uF, 50 V, CER 701368188
G204 8 pF, 50 V, CER 70-136208 Cz88 1000 pF, 80 V, CER 70-138170
€205 3pF, 50V, CER 70-138184 Ces? 1 uF, 35V, TANT 70-130087
G208 3 pF, 50 V, CER T70-138184 C288 0.47 uF, 35V, AL, ELYC 70-135004
G207 88 pF, 50V, CER 70-138229 c289 120 uF, 18V, AL, ELYC 70-135167
C208 8 pF, 50V, CER 70-138203 cao1 0.01 uF, 50V, CER 70-138188
G0 0.022 uF, 30V, CER 70-138162 Ca2o8 0.01 uF, 50V, CER 70-138168
c210 0.01 uF, 50V, CER 70-138168 c401 1000 pF, 50 V, CER 70-138170
ca11 88 pF, B0V, CER 70-138229 Ca02 47T uF, 25V, AL, ELYC 70-138144
cz12 8 pF, 50V, CER 70-138208 C403 4.7 uF, 18V, AL, ELYC 70-138172
c213 3 pF, 50V, CER 70-138184 C406 1000 pF, 50 V, CER 70138170
c214 10 pF, 50V, CER 70-138187 ca07 1000 pF, 50V, CER 70-138170
ca15 10 pF, 50 V, CER 70-138187 Ca08 4.7 uF, 18V, AL, ELYC 70-138172
caie 88 pF, 50V, CER 70-138220 C408 1000 pF, 50V, CER 70-138170
c217 8 pF, 50V, CER 70-136208 c410 47 uF, 25V, AL, ELYC 70135144
c218 3uF, 50V, AL, ELYG 70-135164 ca11 0.01 uF, 50 V, CER 70-128188
c21e 88 pF, 50 V, CER 70136220 ca12 1000 pF, 50 V, CER 70-138170




PARTS

70-0500CWB/0520CWB
TR-052 RF BOARD (CONTINUED)
REF NO. DESCRIPTION PART NO, REF NO. I DESCRIPTION 1 PART NO.
CAPACITORS (CONTINUED) CAPACITORS ({CONTINUED)

ca13 4.7 uF, 18V, AL, ELYC 70-138172 [or ] 33 pF, 3¢ V, CER 70-138188
Cd14 1000 pF, 50 V, CER 70-138170 cr23 220 pF, 50V, CER 70-138178
c418 47 uF, 28V, AL, ELYC 70-135144 C724 27 pF, 80V, CER 70-138185
ca17 2 pF, 30V, CER 70-138180 c728 88 pF, 50V, CER 70-138226
Ca22 0.1 uF, 50V, CER 70-138245 i ] 470 pF, 50 V, CER 70-138252
Cd23 1000 pF, 50V, CER 70-138170 crar 0.022 uF, 26 V, CER 70-138162
Cd24 0.01 uF, 80 v, CER 70138188 Cc728 100 pF, 30V, CER 70-138175
Ca28 0.01 uF, B0V, CER 70-138188 C720 100 pF, 50 V, CER 70-138175
Cc427 1000 pF, 80V, CER 70-138170 or )] 0.022 uF, 28 V, CER 70138162
C428 0.1 uF, 50V, CER 70-138249 c731 3300 pF, 50 V, CER 70138217
C430 0.1 uF, 50V, CER 70-138249 C732 33 pF, 50 V, CER 70-138188
C431 0.1 uF, 50V, CER 70-138240 C733 220 pF, 50 V, CER 70-138176
C432 0.01 uF, 30V, CER 70-138168 C734 33 pF, 50 V, CER 70-138188
C433 1000 pF, 50 V, CER 70-138170 cras 88 pF, 50V, CER 70-138220
C434 47 uF, 25V, AL, ELYC T0-135144 [o1/< ] 470 pF, 50V, CER 70-138253
C426 47 uF, 25V, AL, ELYC 70-135144 c73? 0.022 uF, 25V, CER 70-138182
C437 220 uF, 25V, AL, ELYC 70135083 Cras 1000 pF, 50 V, CER 70-138170
C438 0.047 uF, 50V, CER 70-131208 fors""] 1000 pF, 50V, CER 70-138170
G430 A7 uF, 25V, AL, ELYC 70-135144 or21] 2 pF, 30V, CER 70-138160
Cadi 47 uF, 25V, AL, ELYC T0-135144 Ccraz S pF, 50 V. CER 70-138188
C442 47 uF, 25V, AL, ELYC TO 135144 Cr43 2 pF, 50V, CER 70-13818%
C445 0.1 uF, 50V, CER 70-138249 Cra4 5 pF, 50V, SER 70-138168
C448 47 uF, 50V, AL, ELYC 70135144 C745 10 pF, 50 V, CER 70-138187
Cadp 0.1 uF, 50V, CER 70-138249 C747 2200 pF, 30V, CER 70-138235
C450 0.1 vF, 30V, GER T0-138240 cTsl 5pF, 80V, CER 70-138166
C462 2200 pF, 50 V, CER 70-138235 Cc752 5 pF, S0V, CER 70-138168
C483 2200 pF, 50 V, CER 70-138235 Cc7sa 22 pF, 50 V, CER 70-138171
Ca84 2200 pF, 50 V, CER 70-138235 C754 22 pF, 50V, CER 70-138171
C465 2200 pF, 50 V, CER 70-138235 C755 0.022 uF, 25V, CER 70-138182
Cass 2200 pF, 50 V, CER 70-138235 C758 0.022 uF, 25 V, CER 70-138162
cag? 2200 pF, 50 V, CER 70-138235 o474 22 pF, 30V, CER 70-138171
Cags 2200 pF, B0V, GER 70-138238 crel 0.022 uF, 28 V, CER 70-138182
C489 2200 pF, 50 v, CER 70-138235 Cre2 0.022 uF, 25 V, CER 70-138162
C470 2200 pF, 50 V, CER 70-138235 c783 1000 pF, 50 V, CER 70-138170
c4am 2200 pF, 50 V, CER 70-138235 C764 1000 pF, 50 V, CER 70-138170
C4a73 2200 pF, 50V, CER 70-138235 c765 0.022 uF, 25 V, CER 70-138162
C474 2200 pF, 50V, CER 70-138235 crea 1000 pF, 50 V, CER 70-138170
C475 2200 pF, 50 V, CER T0-138255 crez 1000 pF, 80 V, CER T0-138170
C478 2200 pF, 50V, CER 70138235 [ors4] 470 pF, 50V, CER 70-138252
C477 2200 pF, 50 V, CER 70-138235 crI2 470 pF, 50V, CER 70-138232
ca78 220 pF, 50 V, CER 70-138176 crra 470 pF, 50V, CER 70-136252
C470 2200 pF, 30V, CER 70-138235 Cr74 470 pF, 50 V, CER 70-138252
C480 2200 pF, 50 V, CER 70-138235 cr81 22 pF, 30V, CER 70-138171
C481 2200 pF, 50 V, CER 70-138235 Ccre2 22 pF, 50 V., CER 70-138171
C482 2200 pF, 50 V, CER 70-138235 Cras 0.01 uF, 50V, CER 70-138168
C483 2200 pF, 50 V, CER 70-138235 Cre4 0.01 uF, 50 V, CER 70-138188
Cdad 220 pF, 50 V, CER 70-138178 C78s 0.01 uF, 50 V, CER 70-138168
Caas 220 pF, 50V, CER 70-138178 cr88 100 pF, 80V, CER T70-138175
C4ap8 220 pF, 50 V, CER 70-138176 cre7 0.01 uF, 50 V, CER T0-138168
c487 2200 pF, 50 V, CER 70-138235 C788 100 pF, 50 V, CER 70-138175
C488 2200 pF, 50 V, CER 70-138235 C789 100 pF, 80 V, CER 70-138175
Ca89 2200 pF, 50V, CER 70-138235 cren 0.01 uF, 50 V, CER 70-138188
C480 2200 pF, 50 V, CER 70-138228 craz 100 pF, 50 V, CER 70-138175
C41 2200 pF, 80 V, CER 70-138235 Ccr8a 100 pF, 50 V, CER 70-138175
C482 2200 pF, 50 V, CER 70-1382358 C784 0.01 uF, 30V, CER 70138188
C463 2200 pF, 50 V, CER 70-138235 c7es 100 pF, %0 V, CER 70-138175%
C4s4 2200 pF, 50 V, CER 70-138235

cro 3300 pF, 50 V, CER 70-138217

cr02 38 pF, 50 V, CER 70-138233 DIODES

cro3 220 pF, 50 V, CER 70-138176

C7o4 33 pF, 50V, CER 70-128188 D101 DWAQ10 70-085248
C705 88 pF, 50 V, CER 70-138229 D162 1MN1 70-085257
Croa 470 pF, 50V, CER 70138252 D103 DWAD10 70-083248
Cro7 0.022 uF, 25V, CER TC-138162 D201 18V168 70-085150
Cc708 100 pF, 50 V, CER TO-138175 D202 18V168 T0-08515
c708 100 pF, 50V, CER 70-138175 D203 18V186 70-085136
cr0 0.022 uF, 50V, CER 70-138182 D204 18V168 70-085138
ci 3300 pF, 50V, CER 70138217 D208 1SV188 T0-085150
c712 38 pF, 50 V, CER 70-138233 D207 18V188 70-085150
C713 220 pF, 50V, CER 70-138178 D208 1SV188 70-085150
CT4 47 pF, 50 V, CER 70-138185 D209 18V188 70-085150
crs 100 pF, 50V, CER 70-138178 D211t 1SV188 70085156
crie 470 pF, 30 V, GER 70-138282 D212 18V168 70-08515¢
cr17 0.022 uF, 25V, CER 70-138162 D213 MC301 70085077
C718 1000 pF, 50 V, CER 70-138170 D214 MGC301 70-085077
(o2 1] 1000 pF, 50 V, CER 70-138170 D218 HSMaas 70-085154
c721 3300 pF, 50 V, CER 70-138217 D262 DCBO10 T0-085245




PARTS

70-0500CWB/0520CWB
TR-052 RF BOARD (CONTINUED)
REF NC, I DESCRIPTION PART NO. REF NO. I DESCRIPTION [ PART NO,
DIODES (CONTINUED) COILS AND CAVITIES (CONTINUED)
D283 DWAQ10 70-085246 L7z MC134 45T 70000378
Dee4 MA1S7 70-085008 L713 MLF321811E100M 70-080324
D40t DWAD1Q 70-085248 L714 MLF321811E100M 70-080324
D402 DWAD10 70-085246 L7 MLF321811E100M 70000324
D702 HVR-100 70-085268 L7z2 MC134 7.5T 70-000380
D704 HVR-100 70-085268 L723 MLF321811E100M 70-090324
D05 MAT04A 70-085247 L724 MLFA21811E100M 70-080324
Dros8 158268 70-085248 1725 MLF321811E100M 70-080324
Dro7 DCBo10 70-085245 L MLF321811E100M T0-080324
D712 HVR-100 70-085268 L7a2 MC134 8.5T ‘10-080385
D714 HVR-100 70-085288 L?733 MLF321811E100M T0-090324
D718 MATO4A 70-085247 L7234 MLF321611E100M 70-090G24
D722 HVR- 100 T70-085288
D724 HVR-100 70-085268
Dras MATO4A 70-085247 TRANSISTORS
D728 188268 70-085248
D727 DCBO10 70-085245 Q101 25C2462.C 70-080180
D732 HVR-100 70-085268 aioz 1MB4 T0-080205
D734 HVR-100 70-085268 a10a 1MHI TO-0802608
D735 MATO4A T0-085247 Q104 1MD3 TO-080267
D138 18V164 70-085240 Q108 1MD3 70-080267
D737 18V184 70-085240 Q108 1MD3 T0-080287
D738 18V164 T0-085248 Qior 1MD3 TO-080267
Q2 25Caas7 T0-080268
Q113 28C2482.C T0-080180
INTEGRATED CIRCUITS o118 DTC124EKT 70-080300
Qe MHI 70-080256
ic101 MBSO1L 70-076505 G201 2503357 70-080288
IC102 MC145159FNI 70078481 Q202 28K125 70-080069
G103 DH1072A F0-078482 Q203 23K125 70-080088
IC104 uPC4741G 700768483 Q204 2503357 70-080288
IC10T HD14011BFP/MC140118FP 70-076508 Q208 28C3357 70-D80298
1108 HD1 40538FP/MC 1 4053BFP 70-078485 Q261 25C262008 70-080161
K113 MC14068BFR 70-078487 Q262 25C2482.C 70-080160
IC261 MC2357P 70076138 G263 25C2462LC 70-080160
K401 ANB541 70-078488 { Q401 258758 T0-080184
IC402 S-8120HG 70076260 Q402 258798 70-080184
G403 S-8120HG 70-078380 Q03 DTA114YK T0-080301
IC404 HA1384 70-078468 Q404 DTC124EK 70-080300
Q408 2sH758 T0-080184
COILS & CAVITIES Q407 260246210 T0-080160
Qro 38KI51GR TO-080303
1103 ELE-Y 1RO KA 70-080307 Qro2 28C2351 70-080218
1104 ELE-Y R2z2 MA 70-000374 Qroa 28C2as1 70-080218
L108 HS10125-174K T0-178055 aQra1 3sK1s1 70-080303
L107 HS10125-174K 70-178055 Qrez 25C3358 70-080322
L2 COlL, 7.5T 70-080157 anat 2503356 70-080322
L202 COIL, 7.5T7 70-080157 Qraz 25C3358 T70-080322
207 COIL, 7.5T 70-090157 Qras 2503356 70-080322
L2o8 COIL, 7.5T 70-080157
L209 COIL, 7.5T 70-090157 RESISTORS
L211 170004 70080114
L212 ELE-Y 2R2MA 70-080281 R102 88 KOHM, 110W, MET 70144110
213 52L045 70-000373 R103 22 KOHM, 1710 W, MET 70-144121
L214 52L045 70000373 R104 700 KOHM, 1/10 W, MET 70145128
L218 ELE-Y 2R2 MA 70-0802681 R103 47 OHM, 1710 W, MET 70-145130
L217 ELE-Y 1A0 KA 70-080307 R106 1 MOHM, 1/10 W, MET 70-145127
L218 ELE-Y 2R2 MA 70080114 A1G7 47 KOHM, 1/10 W, MET 70-145145
L2pt 24L108 70-080375 R108 10 KOHM, 1/10 W, MET 70-144120
Loz 240100 70-090376 R109 47 KOHM, 1/10' W, MET 70-145145
L223 27000585 70-080220 R110 O OHM, 1/10'W, MET TO0-144108
L224 ELE-Y 102KA 70080160 A1 270 OHM, 1/4 W, MET 70144193
Lezs BLOZRNIAEZ 70-080122 R112 10 KOHM, 1110 W, MET 70-144120
226 ELE-Y2R2 MA 70-080261 R113 10 KOHM, 1/10 W, MET 70-144120
Le27 ELE-Y 2R2 MA 70090261 R114 33 WOHM, 1/10 W, MET 70-144112
L261 240110 70-080377 R116 33 KOHM, 1/10 W, MET TO-144112
L2682 411001 70-090423 R118 22 KOHM, 1/10 W, MET TO-144124
L263 ELE-Y 102KA 70-090189 R118 100 kKOHM, 1/10 W, MET TO-145128
284 ELE-Y 331KA 70-080170 R118 1 kKOHM, 1/70 W, MET 70144125
L2e8 ELE-Y 331KA 70-000170 A120 150 KDHM, 1/10 W, MET T0-144120
L401 1.0mH 70-178057 R121 47 KOHM, 110 W, MET 70-146145
L701 MLF321611E100M 70-000324 R122 47 KOHM, 1/10 W, MET 70-145145
L7z MC134 5.5T 70-090384 Aza 2.2 KOHM, 1/10 W, MET 70144113
L703 MLF321611E100M 70-000324 Ri24 4.7 KOHM, 1/10 W, MET 70-144123
L704 MLF321511E100M 70-080324 R130 2.3 KOHM, 1710 W, MET 70-144118
L705 MLF321811E100M 70080324 R131 2.3 KOHM, 110 W, MET 70-144118
L711 MLF321611E100M 70-080324 R132 470 OHM, 1/10 W, MET 70-144130




PARTS

70-0500CWB/0520CWB
TR-052 RF BOARD (CONTINUED)
REF NO. I DESCRIPTION PART NO. REF NO. I DESGRIFTION I PART NO.
RESISTORS [CONTINUED) RESISTORS {CONTINUED)
A133 33 OHM, 1/10 W, MET 70-140320 Re3g 22 OHM, 1110 W, MET 70-144180
A134 22 OHM, 1110 W, MET 70-140160 R237 470 OHM, 1/10 W, MET 70-145130
R135 47 KOHM, 1/10 W, MET TO-145145 R0 470 OHM, 1/10 W, MET 70-148130
R138 47 KOHM, 1/10 W, MET 70-145145 A240 470 OHM, 1/10 W, MET 70-144158
R137 A7 KOHM, 1710 W, MET 70145145 || Foen 33 KOHM, 1/10 W, MET 70-144112
R138 47 KOHM, 1/10 W, MET 70145145 Re62 330 OHM, 110 W, MET 70-144164
R140 220 OHM, 1710 W, MET 70-144184 Rz26a 62 KOHM, 1/10 W, MET 70-144173
A141 22 KOHM, 110 W, MET 70-144121 264 18 KOHM, 1710 W, MET 70144185
R142 22 kOHM, 1/10 W, MET 70144121 R265 0 CHM, 1/10 W, MET 70-144108
R143 22 kOHM, 1110 W, MET 70-144121 R266 82 KOHM, 1/10 W, MET TO-144173
Ri44 22 kKOHM, 1/10 W, MET 70140121 R287 47 KOHM, 1/10 W, MET 70-145145
Fil4s 27 KOHM, 1/10 W, MET 70-144183 R8s 220 KOHM, 1/10 W, MET 70-144121
Al48 6.8 KOHM, 1/10 W, MET 70-145138 Reso 1 KOHM, 1110 W, MET 70-144125
R147 8.8 kOHM, 1/10 W, MET 70-145138 R271 2.7 KOHM, 1110 W, MET T0-144150
R148 10 KOHM, 1710 W, MET 70144120 Re72 2.3 KOHM, 1710 W, MET 70-144118
R140 18 KOHM, 1/10 W, MET T0-144195 Re73 82 kOHM, 1/10 W, MET 7O-144173
R150 38 KOHM, 1110 W, MET 70-145009 RET4 10 KOHM, 1/10 W, MET 70-144120
R151 33 KOHM, 1110 W, MET TO-145115 R275 2.2 KOHM, 1/10 W, MET 70144113
A153 1 KOHM, 1710 W, MET 70-144128 Ra7e 3.3 kOHM, 1/10 W, MET 70-144118
R154 1.5 KOHM, 1710 W, MET 70145112 R27? 2.2 kOHM, 110 W, MET 70-144113
R158 22 KOHM, 1110 W, MET 70-144121 R278 47 KOHM, 1110 W, MET 70-145145
R157 22 KOHM, 1110 W, MET 70-14412% Rare 1 KOHM, 1/10 W, MET TO- 144126
R15& 22 KOHM, 1/10 W, MET 70- 144121 Ragt 47 KOHM, 1710 W, MET 70145145
R1s8 150 KOHM, 1/10 W, MET 70-144128 Az 47 KOHM, 1/10 W, MET 70-145148
R160 150 KOHM, 1/10 W, MET 70144120 R2e3 4.7 KOHM, 110 W, MET 70-144129
R188 47 KOHM, 1/10 W, MET 70-145148 R254 220 OHM, 1/10 W, MET 70-144104
R171 2.3 KOHM, 1110 W, MET 70-144118 R285 47 WOHM, 1/4 W, MET 70-141210
R172 100 OHM, 1/10 W, MET 70-145148 Rao1 10 KOHM, 1/10 W, MET 70-144120
A173 3.3 KOHM, 1710 W, MET 70144118 R4g2 3.0 KOHM, 1/10 W, MET 70-145132
R174 100 OHM, 110 W, MET 70-144148 R403 2.2 WOHM, 1/10 W, MET TO-144413
R178 220 OHM, 1/10 W, MET 70-144194 R404 22 OHM, 1110 W, MET 70144180
R177 22 OHM, 1110 W, MET 70-140180 R406 2.7 kKOHM, 1/10 W, MET TO-144158
R178 200 OHM, 1110 W, MET 70-144184 RaoT 2.2 KOHM, 1710 W, MET 70144113
R178 10 OHM, 110W, MET 7o-144115 Ra08 88 kOHM, 1/10' W, MET 70-144118
Rig0 22 OHM, 110'W, MET T70-144180 R408 22 OHM, 1/10' W, MET 70-144180
Rig1 22 OHM, 1/10 W, MET 70-144160 R410 47 KOHM, 1/10 W, MET 70-145145
R182 22 OHM, 1/10 W, MET 70144180 Fla11 2.3 OHM, 1/10 W, MET 70144108
RA185 22 OHM, 1/10 W, MET 70-140160 Réie 3.3 OHM, 1/10 W, MET 70-144188
R1as 2.2 KOHM, 1710 W, MET 70-144113 A48 3.3 OHM, 1/10 W, MET 70144188
R187 22 OHM, 1/10 W, MET 70-144180 R422 4.7 KCHM, 1/10 W, MET 70-144123
R188 100 OHM, 1/10' W, MET 70-145146 R423 4.7 KOHM, 1/10 W, MET 70-144123
R1ga 100 OHM, 1710 W, MET 70-145148 R424 4,7 KOHM, 1/10 W, MET TO-144123
RiBt 220 OHM, 1/10 W, MET 70-144184 R425 10 KOHM, 1/10 W, MET 70-144120
Rig2 6.8 KOHM, 1/10 W, MET 70-145158 701 10 kOHM, 1/10 W, MET 70-144120
R183 6.8 KOHM, 1/10 W, MET 70144158 R702 6.8 kOHM, 1/10 W, MET 70144156
R184 1 KOHM, 1/16 W, MET 70-144125 A70a 22 kOHM, 1710 W, MET 70-144121
R1es 1 KOHM, 1/10 W, MET T0-144125 R704 22 WOHM, 1/10 W, MET 70144121 |-
Ri87 1 KOHM, 1/10 W, MET 70-144125 R705 4.7 KOHM, 1/10 W, MET 70144123
R180 12 OHM, 5 W, WIRE WOUND 70144187 A708 150 OHM, 1/10 W, MET 70140321
R203 47 OHM, 1/10 W, MET 70-145145 R707 5.6 KOHM, 110 W, MET 70144188
Re04 47 KOHM, 1/10 W, MET 70-145145 708 10 KOHM, 1/10 W, MET 70-144120
R205 83 KOHM, 1/10 W, MET 70144118 R708 330 OHM, 1/10 W, MET 70144184
Rz208 47 OHM, 110 W, MET 70-145130 R711 5.6 kOHM, 1110 W, MET TO-144188
R207 470 KOHM, 1/10 W, MET 70144158 R712 10 KOHM, 1/10 W, MET 70-144120
Ra20s 47 KOHM, 1110 W, MET 70-145145 R713 30 OHM, 1/10 W, MET 70-144184
R210 22 OHM, 1/10 W, MET 70-144160 R714 150 OHM, 1/10 W, MET 70-140321
R211 47 WOHM, 1/10 W, MET TO-145145 AT 10 KOHM, 1/10 W, MET 70-144120
Rz13 47 KOHM, 1/10 W, MET 70-145145 Arz2 B.8 KOHM, 1/10 W, MET 70-144158
R214 470 OMM, 1/10 W, MET 70-144156 A723 22 KOHM, 1/10 W, MET 7014412
R215 100 OHM, 1/10 W, MET T0-145146 R724 22 WOHM, 1/10W, MET TO-144121
R216 470 OHM, 1/10 W, MET 70144158 R725 4.7 KOHM, 110 W, MET 10144120
R217 2.2 KOHM, 110 W, MET TC-144113 R728 150 OHM, 1110 W, MET TO- 140321
Rz218 2.2 kOHM, 1/10 W, MET 7o-144113 R727 5.8 KOHM, 110 W, MET TO-144188
R218 150 OHM, 1/10 W, MET 70-140321 R728 10 KOHM, 1/10 W, MET 70-144120
R220 1 KOHM, 1710 W, MET 70-144125 A28 470 OHM, 1/10 W, MET 70-144130
Re21 10 KOHM, 1/10 W, MET 70144115 R734 47 WOHM, 1110 W, MET TO-145145
R222 470 OHM, 1/10 W, MET 70-144130 R732 47 KOHM, 1/10 W, MET T0-145145
R223 470 OHM, 1710 W, MET 70-144130 R733 47 KOHM, 1/10 W, MET T0-145145
R224 22 KOHM, 1/10 W, MET T0-144121 R?741 22 kKOHM, 1/10W, MET 70-144121
R225 22 OHM, 1/10 W, MET 70-140320 R742 22 KOHM, 110 W, MET 10144121
Reze 470 OHM, 1/10 W, MET 70-144158 R743 22 KOHM, 1710 W, MET TO- 144121
R227 12 OHM, 1/10' W, MET To-144127 R744 22 KOHM, 1/10 W, MET TO-144121
R228 470 OHM, 1/10 W, MET 70144156 A751 10 OHM, 1/10 W, MET 70-144115
R231 470 OHM, 1/10 W, MET 70145130 R7s2 150 OHM, 1/10 W, MET 70-140321
R232 2.7 KOHM, 1/10 W, MET 70-144159 R7S53 27 OHM, 1110 W, MET 70144218
R233 1 kOHM, 1/10 W, MET 70-144125 R754 18 OHM, 1/10 W, MET TO-144171
A4 1 kOHM, 1/10 W, MET 70144125 A755 18 OHM, 1/10 W, MET 70144171




PARTS

70-0500CWB/0520CWB
TR-052 RF BOARD (CONTINUED)
FEF NO. I DESCRIPTION PAAT NO. REF NO. [ DESCRIPTION PART NO,
RESISTORS {CONTINUET) CONNECTORS
A7se 18 OHM, 1/10 W, MET 70144171 CM118 IL-8-8P-82T2-EF 70-150202
R757 4.7 ¥OHM, 140 W, MET 70144123 J1o1 JACKY 70156088
R7S& 8.8 KOHM, 1110 W, MET 70-144158 J104 IL-8-8P-32T2 EF 70-100424
R7S0 270 OHM, 1/10 W, MET T0-144118 Jioe HLEMa48-1 70-150422
R78t 330 OHM, 1110 W, MET 70-144184 J108 DF3-13P-2 DSA 70156421
R762 15 OHM, 1/10 W, MET 70-144182 J110 DF3-18P-82T2-EF 70-150423
R763 100 OHM, 1/10 W, MET T0-145148 J111 iL-8-18P-82T2-EF 70158425
R764 4.7 KOHM, 110 W, MET 70144123 J203 JACKY 70-150080
R85 .8 KOHM, 110 W, MET 70144158 P124 3022068 70-156426
Rree 270 OHM, 1/10 W, MET 70-144118 P125 3022048 70-150106
R767 330 OHM, 1/10 W, MET T0-144184
R768 15 OHM, 1/10 W, MET 70-144162 FILTERS
F7e0 100 OHM, 1/10 W, MET 70-145148
ATT 4.7 KOHM, 1110 W, MET 70-144123 FL261 10.7 - 15C 70-178024
R772 6.8 kOHM, 1710 W, MET 70-144156 FL262 CFU - 456 G2 70-170077
A773 270 OHM, 1/10 W, MET 70-144118 FL263 CFL - 456 F2 70-179078
R774 330 OHM, 1/10 W, MET 70-144184
R775 15 OHM, 1/10 W, MET 70-144162 MISCELLANEOUS
R778 100 OHM, 1/10 W, MET 70-145148
CA108 JOINER 70034371
CA108 CABLE ASSY 70034312
VARIABLE RESISTORS CA141 CABLE ASSY 70-034373
F1 FUSE-SSFR 5A 70-204062
AV103 RHO4AYA, 14 W, (10 KB) 70-164084 JP102 ZERO OHM, 1/10 W, MET 70-144108
FV104 FHOMAYA, 14 W, (10 KB) 70164004 JP10S ZERQ OHM, 1110 W, MET 70-144108
AV105 RHO4AYA, 14 W, {10 KB) 70-184004 K401 AGPR003 T0-1085022
Av281 RHO4AYA, 14 W, (10 KB) 70-184084 X017 XTAL-12.8 MHz +/-Sppm 70128080
X261 XTAL-60.545 MHz 70-125026




PARTS

70-0500CWB/0520CWB
PA-501 POWER AMPLIFIER (70-0500CWB)
REF NQ. DESCRIFTION l PART NOQ, REF NO. I DESCRIFTION PART NO.
CAPACITORS CABLE ASSEMBUES

C501 0.01 uF, 50V, CER 73-138183 CAS COAX, TX TO-034108
cs02 0.01 uF, 50V, CER 7G-138168 CAS02 J308 & 2 WIRES TO-034319
C503 1000 pF, 50 V, CER T0-138170 CABO4 I-TS5P-IL-8-38 70-034320
CB04 10 uF, 53V, AL, ELYC T0-135059 CABOS JS02-P111 70-034321
C505 0.01 uF, 50V, CER 10-138188
Cs08 150 pF, 50 V, CER 70-138231 TRANSISTORS
C507 220 pF, 50 V, CER Y0-138178
Cs08 220 pF, 50 V, CER T0-138176 Q501 28C2538 70-080108
C510 220 pF, 50 V, CER 70-i38178 Q502 23C1687T1 70-080054
C511 47 uF, 30V, AL, ELYC 70-135178 Q503 235C2804 70-080133
cs12 0.01 uF, S0V, CER TO-t38188 Q504 28B645Q/P 70-080214
Cs13 220 pF, 100 V, MICA, T0-t38112 Q508 235C24621.C 70-080180
Co14 130 pF, 50V, CER 70-138231 Q507 28C2482LC 7C-080180
CH515 220 pF, 100 V, MICA 70-138112
C516 220 pF, 100 V, MICA T0-138112 COILE AND CONDUCTORS
C517 220 pF, 100V, CER 70-138281
Cs518 91 pF, 500 V, CER T0-138307 L5011 Z0.8C50 2.5T 70-080008
[o.3F:] 1000 pF, 100 V, CER 70-1382239 02 Z0.8C5D 2.5T1 TO-080008
C520 8 pF, 500 V, MICA, TO-138118 L503 Z0.8CaD 0.5T TO-080164
cs21 33 pF, 500V, CER 70-138288 L504 Z0.8C3D 4,57 TO-080129
G522 22 pF, 500 V, CER 70-138283 LSOS BLO2RN1-R82 TO-080122
523 21 pF, 500V, CER 70-138307 1508 Z1.2C50 0.5T TO-000424
C524 12 pF, 500 V, CER Te-138288 1507 Z21.2C50 3.5T TO-000102
525 120 pF, 300 V, CER 70-138308 (0] Z21.0C50 4.5T TO-000212
C&28 @ pF, 500V, CER TO-138013 L5089 2R2MA, CHOKE T70-000241
Csar €1 pF, 500V, CER T0-138307 Ls10 Z1.0C50 5.07 TO-080422
Csz28 150 pF, 50V, CER 70-13821 L5111 Z1.0C80 6.5T 70-080214
Cses 1000 pF, 50 v, CER 70-138170 512 Z1.0C5D 75T 70-080215
C530 0.1 uF, 50V, CER T0-138249 L513 Z1.0C50 85T 70-080388
cs 1000 pF, 50V, CER 70-138170 LS54 Z0.8C80 35T 70-000388
cBa2 0.01 uF, 30V, CER 70-138188 L5318 BLO2RN1-Ra2 70-080122
CEa3 0.1 uf, 25V, CER T0-138236 is18 BLO2RN1-Raz TO-0NO0122
C534 18 uF, 25V, AL, ELYC T0-135154 LS17 BLO2RAN1-A82 70-080122
C5an 0.01 uF, 30V, CER 70-138188 1518 171005, XFMR T0-080360
C538 0.1 uf, 25V, CER 70-138238
Csar 1000 pF, 50 V, CER 70-138170 RESISTORS
£538 0.01 UF, 50 V, CER 70-138188
C538 0.1, 25V, CER 70-138238 R503 10 OHM, 0.1 W, MET TO-144115
C540 10 uF, 50 V, AL, ELYC 70-135058 R504 10 OHM, 0.1 W, MET TC-144115
C541 1000 pf, 50 V, CER 70-138170 R505 220 OHM, 0.1 W, MET TO- 144184
Ch42 C.1uf, 28V, CER 70-138236 RS506 10 OHM, 0.1 W, MET 70144115
C343 47 uF, 50V, AL, ELYC 70-135178 RSO? 2.2 WOHM, 0.1 W, MET 70-144113
CH44 0.22 uF, 50V, PLAS 70-138180 R508 68 OHM, 1/4 W, CARBON 70-144220
C545 1000 pF, 50V, CER 70138170 RAS09 83 OHM, 1/4 W, CARBON TO-144220
Ch48 0.01 uF, 30V, CER 70-138168 R510 180 OHM, 1 W, MET 70144221
Co47 1000 pF, 50 V, CER T0-138170 R511 33 OHM, 1 W, MET TO-142028
CBas 1000 pF, 50 V, CER 70-138170 R512 2.2 0HM, 2 W, MET 70-144200
C550 3 pF, S0V, CER 70-138311 R514 100 OHM, 0.1 W, MET TO-146148
ca52 38 pF, 500V, CER 70-138315 R51% 100 OHM, 0.1 W, MET T0-145148
C583 56 pF, 500V, CER 70-138285 R518 100 kOHM, 0.1 W, MET 70-145128
C554 15 pF, 500 V, CER 70-138287 R517 100 kKOHM, 0.1 W, MET To-145428
C586 0.01 uF, 50V, CER 70-138168 R518 4.7 MOHM, 0.1 W, MET TO-144123
css7 0.01 uF, 30V, CER T0-138188 RS18 100 kKOHM, 0.1 W, MET TO-148128
c5e2 0.01 uF, 50V, CER T0-132188 R%20 100 KOHM, 0.1 W, MET 70145128
C563 220 gF, 100 ¥V, MICA 70-138112 R523 1 kOHM, 0.1 W, MET T0-144125
564 220 pF, 100V, MICA 70-138112 R5z4 1 kOHM, 0.1 W, MET T0-144123

RE2S 2.7 kOHM, 0.1 W, MET TO-144150

R528 47 OHM, 0.1 W, MET 70-145130

DIODES RS27 330 OHM, 0.1 W, MET TO-144184

ASa28 47 OHM, 0.1 W, MET TO-145130
D501 RM4AM LF-JB 70-085260 R532 150 OHM, 0.1 W, MET 70-140321
Dso2 DWAo10 70-085248 Rs33 150 OHM, 0.1 W, MET 70-140321
D503 HEMB85 70085454 RS534 150 OHM, 0.1 W, MET 70- 140321
D504 DCAQ10 70-085250

VARABLE RESISTORS
JACKS RvS502 5K, MET 75-164088

J301 JACK Y 70-1500839 MISCELLANECUS
J502 ANTENNA JACK To-1582%0
J503 JACKY 70-150088 K501 HBI-DCaV RELAY T0-105010




PARTS

70-0500CWB/0520CWB
PA-502 POWER AMPLIFIER (70-0520CWB)
REF NO. DESCRIFTION I PART NO, REF NO. I DESCRIPTION PART NO.
CAPACITORS CABLE ASSEMBLIES

Cs02 0.01 uF, 50V, CER 70-138270 CAS01 L= 100 70-034325
C504 0.01 uF, 50V, CER 70-138270 CASC2 1-350345-0 (A = 200} 70-034332
©505 47 uF, 25V AL, ELYC 70-135055 CAS03 L =100 70-004325
C308 1000 uF, 50V, CER 70-138170 CAS04 IL-T-5P-IL-8-58 70-034320
csar 0.01 uF, 50V, CER 70-138270 CA505 1825-12R-155 (A = 185) 70-034323
csoa 0.01 uF, S0V, CER 70-138270
€506 47 uF, 25V AL, ELYC 70-135058
C510 0.1 uF, 50V, CER 70-138248 TRANSISTORS
511 0.01 uF, 30 v, CER 70-138270
c512 180 pF, 50 V, CER 70-138231 as01 2802538 70-080108
c513 82 pF, 50V, CER 70-138250 as02 28C1971 70-080054
815 1000 uF, 50V, CER 70-138170 Q503 28C2830 FO-080081
518 0.01 uF, 50 V, CER 70-138270 o504 MRF4g2 T0-085342
cs17 0.1 uF, 50V, GER 70-138248 Q505 MRAF4g2 T0-085342
Ccs1a 15 uF, 25V, AL, ELYC 70-135154 0506 2SBadsQP 70080214
cs521 1000 pF, 50 v, CER 70-138170 asq7 28C24621.C 70-080180
Ccs22 47 pF, 50V, CER 70-131200 o508 28C24821.C 70-080180
Ch24 220 pF, 50V, CER 70-138178 as0e 28C24682.C 70-080180
Cs2s 220 pF, 50 V, CER 70-133178
caze 220 pF, 50 V, CER 70-138178
caze 1000 pF, 50 V, CER 70-138170 CORS AND CONDUCTORS
c520 0.01 uF, 50V, CER 70-138270
530 0.1 uF, 50V, CER 70-138240 L501 Z0.8C5D 3.5T 70-000000
831 0.22 uF, 50 V, PLAS 70-138160 L502 Z0.8C50 3.5T 70-080000
832 1000 uF, 100 V, CER 70-138238 Ls03 | 208C50 25T 70-080088
Ccs3a 1000 uF, 100 V, CER 70-1368238 L504 BLO2RN1-RE2 70000122
Csa4 0.01 uF, %0V, CER 70-138270 Ls05 20.8C3D 1.5T 70-080155
CBas €.1 uF, 50V, CER 70-128248 LSOB BLOZRAN1-RE2 76-000022
CE35 47 uF, 25V, AL ELYC 70-135055 Lso7 20.8C5D 4.5T 70-080128
C538 220 pF, 100V, CER 70-138261 508 BLO2RN1-RE2 70-000122
C541 0.01 vF, 50V, CER 70-131297 L5090 2Z0.8C5D 8.5T 70-000131
Co42 330 pF, 100 V, CER 70-138320 L512 Z1.0050 5.5T 70080213
€843 470 pF, 300 V, MICA 70-157104 L513 21.0C50 8.6T 70-000214
C544 0.01 uF, 50V, CER 70-131297 L514 21,0050 7.5T 70000215
C545 320 pF, 300 V, MICA 7137105 Ls18 BLOZRAN1-RE2 70080122
Ccs48 470 pF, 100 V, CER 70-134238 1517 BLO2RN1-RE2 70-080122
cs47 88 pF, 500 V, MICA 70-138141 ™ 17L008 70-080524
C548 88 pF, 500 V, MICA 70-138141 T2 17L007 70080525
C548 1000 pF, 100 V, CER 70-138230 T3 17L00S 70-00030
S50 0.1 uf, 50 V, CER 70-138249 !
C551 4T uF, 25V, AL, ELYC 70-135055
cos52 1000 pF, 100 V, CER 70-138230 RESISTORS
Ch54 0.1 uf, 50V, CER 70-138240
855 15 uF, 25V, AL, ELYC 70-135154 RS01 220 OHM, 110 W, MET 70-144154
C556 3 pF, 500 V, CER 70-138311 R502 2.2 KOHM, 1/10 W, MET 70-144113
cBs7 150 pF, 100 V, CER 70-138258 R503 3.3 OHM, 1/10 W, MET 70-144198
C561 Cag pf, 500V, CER 70136288 R504 33 OHM, 1 W, MET 70-142028
C563 33 pF, 500 V, MICA 7¢-138008 RS505 33 OHM, 1 W, MET 70-142026
C565 82 pF, 500V, CER 7¢-138258 R504 33 0OHM, t W, MET 70-142026
cse8 27 pF, 500 V, CER 70-138305 RS08 33 OHM, t W, MET 70-142028
cse7 100 pF, 500 V, CER 70-138264 RS08 100 OHM, 1 W, MET 70-144200
c569 9 pF, 500V, MICA 70-138127 RS 10 2.2 OMM, 2 W, MET TO-144200
cs70 5@ pF, 300 V, CER 70-136285 AS11 38 OHM, 3 W, MET 70-144214
Cs581 0.01 uF, 30V, CER 70-138270 R512 10 OHM, 1 W, MET 70-144082
Cs82 0.01 uF, 50V, CER 70-138270 R513 10 OHM, 1 W, MET 70-144082
Csa3 0.1 uF, 50V, CER 70-138248 R514 38 CHM, 3 W, MET 70-144314
C884 1000 pF, 50V, CER 70-138170 R515 36 OHM, 3 W, MET 70-144314
Chas 1000 pF, 50 V, CER 70-138170 R518 33 OHM, 1/10 W, MET 70-144320
886 1000 pF, 50V, CER 70-128170 AS17 33 OHM, 1/10 W, MET 70-144320
C587 1000 pF, $8 V, CER 70-128170 RS18 33 OHM, 1/10 W, MET 70-144320
589 1000 pF, 50 V, CER 70-138170 As19 33 OHM, 1/10 W, MET 70-144320
Csg0 33 uF, 18V, TA, ELYC 70-135261 A520 100 KOHM, 1/10 W, MET 70-144128

R521 100 KOHM, 1/10 W, MET 70-144128

DICDES Rs22 2.2 KOHM, 110 W, MET 70-144113

RS23 880 OHM, 1/10 W, MET 70-144130
0501 DWAD10 70-085248 R524 47 OHM, 110W, MET 70-145130
D502 H3MBas 70-085154 R525 47 OHM, 110 W, MET 70-145130
D503 DCAD10 70-085250 Rs26 330 OHM, 1110 W, MET TO-144164
D504 RM4AM LF-JB 70-085269 Rs27 1.8 KOHM, 1/10 W, MET TO- 144154

R528 470 OHM, 1110 W, MET 70-148107

JACKS R528 4.7 KOHM, 1/10 W, MET 70-144123

RS31 1.2 KOHM, 110 W, MET 70-144187
Jso JACKV 70-159088 R532 560 OHM, 1/10 W, MET 70-144120
J502 MR-DS2505-01 70-158427
J503 JACK V 70-159089

MISCELLANEQUS
VARIABLE RESISTORS

K501 RELAY CX-220P 76-108014

RVS01 EVN-38CO0YE 13 (1K) 70-184040




PARTS

70-0500CWB/0520CWB
CX-55 LOGIC BOARD
REF NO. DESCRIPTION PART NO. REF NO. DESCRIPTION I PART NO.
CAPACITORS INTEGRATED CIRCUITS
co01 1000 pF, 80 V, CER 70-138170 1Co01 HING71108U 70-078470
cece 1000 pF, 50 V, CER 70-138170 10002 HNSSCEFP-25 70078471
Ceo3 1000 pF, 80 V, CER 70138170 1Co03 HD8301YOESS 70-078508
Coo4 1000 pF, 50 V, CER 70138170 ICsa4 MB3771FPT 70-076472
Coos 1000 pF, 50 V, CEA 70-128170 1C903 HOMCTAHC 1 OFP 70-076474
Coo6 1000 pF, 5O V, CER 70-138170 1Ca06 uPCA858G 70-076475
caor 1000 pF, 50 V, CER 70-138170 1C807 MX385F 70-078478
Cacea 1UF, 30V, AL ELYC 70-135172 ICecs HDAMCTAHC10FP 70076477
Cs08 10 uF, 18V, AL, ELYC 70-135183 ICs08 HD/MGC14088BFEP 70078478
ce12 10 uF, 18V, AL, ELYC 70-135163 P HD/MC14070BFP-TR T0-078470
ceio 10 UF, 18V, AL, ELYC 70-135163 e HO/MC14518BFP_TR 70078480
cela 1 uF, 50V, AL, ELYC 70-135172 ca12 uPC 451G2 70-078481
cos 47 uF, 18V, AL, ELYC 70135140 K813 HA17805F 70-078482
cot6 1000 pF, 50V, CER 70138170
ce17 47 pF, 50V, CER T0-138185
cots 0.01 uF, 50V, CER 70-138188 JACKS
cete 18 pF, 50 V CER 70-138208
Cozo 18 pF, 50 V CER 70-138208 Jeoe HLEM345-1 70180422
Coz2 2200 pF, 50V, CER 70-138235 Jeor PS-10PE-D4T1-B1 70-156428
Caz24 0.01 uf, 50V, CER 70-138188 Jez1 LS 11P.82T2-EF 70156428
Ca25 0.01 uF, 50V, CER 70-138188 Jezz IL-8-8P-g2T2-EF 70-150253
ce27 0.033 uF, 30 V, CER TO-138257
Caze 2200 pF, 50 V, CER 70-138195
Coze 0.033 uF, 50V, CER 70138257 PLUGS
ce0 0.01 uF, 30V, CER Ta-138188
cen 2200 pF, 50V, CER 70-138235 P22 IL-8-85-82C2-8 70-094324
Ceaz 1000 pF, 50V, CER 70-138170 PR3 OS-18PE-D4T1-PN1 70129430
Co33 1000 pF, 50 V, CER 70-138170
C834 1000 pF, 30V, CER 70-138170
coas 1000 pF, 80 V, CER 70-138170 TRASNSISTORS
ca3a 100Q pF, S0V, CER TO-138170
Caas 9.01 uF, 50V, CER 70-1381858 [» -4} UN4210 TO-080304
co3s 10 UF, 25V, AL ELYC 70-135173
Co40 0.01 uF, 50V, CER 70-138188
Ca41 0.01 uF, 50V, CER 70-138168 RESISTORS
CB42 0.47 uF, 35V, TA, ELYG 70-138214
ce43 47 uF, 18 V¥, CER 70-138140 R801 1.0 KOHM, 1/10W, MET TO0-144128
Co4q 10uF, 18V, CER 70-135173 RE02 2.3 KOHM, 1/10 W, MET 70-144144
Cos1 1000 pF, 30 V, CER 70-138170 R803 1.0 KOHM, 1110 W, MET 70144128
cos2 1000 pF, 50 V, CER 70-128170 R804 1.0 KOHM, 1110 W, MET 70144126
Cos3 1000 pF, 50V, CER 70-138170 R805 1.0 KOHM, 1/10 W, MET TO-144128
Cos4 220 pF, 50V, CEA 70-138178 R506 47 KOHM, 1710 W, MET 70-145148
Co55 1000 pF, 50V, CER 70138170 R&0T 4.7 KOHM, 1110 W, MET 70-144123
Cese 1000 pF, 50 V, CER 70-138170 RB0E 10 KOHM, 1/4 W, MET 70-141212
cesT 1000 pF, 50V, CER 70-138170 ) 100 KOHM, 1/4 W, MET 70-141213
cess 220 pF, 50 V, CEA 70-138178 RE10 5.8 kOHM, 1/4 W, MET 70-141214
Cose 1000 pF, 50V, CER 70-138170 AB12 56 KOHM, 1/10 W, MET 70-144109
Coe0 1000 pF, 50 V, CER 70-138170 Fa18 5.8 KOHM, 1/4 W, MET 70141214
Co62 1000 pF, 50 V, CER 70-138170 Re1? 4.7 KOHM, 110 W, MET 70144123
Co62 1000 pF, 50 V, CER 70-138170 Rs18 2.2 NOHM, 1/10 W, MET 70-144113
Coea 1000 pF, 50 V, CER 70-138170 As1e 4.7 KOHM, 1/10 W, MET TO-144102
Cos4 220 pF, 50 V, CER 70-138178 Re01 47 KOHM, 1/10 W, MET 70-145148
Coe5 220 pF, 50 V, CER 70-138178 Recz A7 KOHM, 1/10 W, MET 70-145145
Coes 220 pF, 50 V, CER 70-138178 R803 47 KCHM, 1/10 W, MET 70-145145
co67 1000 pF, 50V, CER 70-138170 FRe0d 47 WOHM, 1710 W, MET T0-145148
Cosa 220 pF, 50V, CER 70-138178 RE0S 47 KOHM, 110 W, MET 70145145
Coes 1000 pF, 50 V, CER 70138170 [ AT KOHM, 1/10 W, MET 70-145145
Caro 000 pF, 50 V, CER 70-138170 Re07 47 KOHM, 1110 W, MET 70-145145
o 74 1000 pF, 50 V, CER TO-138170 R208 47 KOHM, 1110W, MET TO-145143
cerz 1000 pF, 80 V, CER 70-138170 AB10 1.0 KOHM, 1/10 W, MET 70-144128
cera 4700 pF, 50 V, CER 70-138204 RE11 1.0 KOHM, 1/10 W, MET 70144128
cor4 0.1 uF, 50V, CEA 70-138236 RO1Z 1.0 KOHM, 110 W, MET 70-144128
cers 0.01 uF, 50V, CER 70-138188 Ro1a 1.0 KOHM, 1/10 W, MET 70-144128
cere 0.022 pF, 50V, PLASTIC 70-137082 A914 1.0 KOHM, 1/10 W, MET T0-144128
RO1S 1.0 KOHM, 1/40 W, MET 70-144128
Re168 1.0 kOHM, 110 W, MET T0-144128
DIODES Re17 100 KOHM, 1/10 W, MET 70-145128
Re18 10 kKOHM, 110W, MET 70-144120
Doo1 DCBO10-TA 70-08824% Re19 22 KOHM, 1710 W, MET TO-144121
Deve HZMSEC-TR 70-085251 Ae20 47 KOHM, 1110 W, MET 70- 1451485
DeO03 DCBO10-TA 70-085245 Rez1 100 KOHM, 1/10 W, MET 70-145128
DBO4 LN2G 70-085052 Razg 22 KOMM, 1730 W, MET 70144121




PARTS

70-0500CWB/0520CWB
CX-55 LOGIC BOARD (CONTINUED)
REF NO. I DESCRIETION PART NO. FEF NO. I DESCRIPTIGN l PART NO.
RESISTORS {CONTINUED) HESISTORS (CONTINUED)
Re23 470 OHM, 1710 W, MET 70-144156 Ress 1 KOHM, 1/10'W, MET 70-144125
Rez24 470 OHM, 1/10 W, MET 70-144158 RST1 10 KOHM, 110 W, MET 70-144120
Re2S 220 KOHM, 1/10 W, MET TO-1441H ReT2 8.2 kOHM, 1/10 W, MET T0-140305
RE826 100 KOHM, 1/10 W, MET 70-145128 Re73 23 KOHM, 1/10 W, MET TO-144112
R827 AT KOHM, 1/10 W, MET 70-145145 R75 100 KOHM, 1/10 W, MET 70-145128
RO29 22 kOHM, 1/10 W, MET 70-144121 Re77 220 KOHM, 110 W, MET 70- 144131
R530 22 kOHM, 1110 W, MET T0-144121 R878 100 KOHM, 1710 W, MET TO-145128
Re3 4.7 kOHM, 1710 W, MET T0-144123 ReTe 47 WOHM, 1710 W, MET 70-145145
R932 0 OHM, 110 W, MET 70-144108 F880 22 KOHM, 1/10 W, MET 70144121
RE33 12 KOHM, 1/10 W, MET 70-144111 AOS1 22 KOHM, 1/10 W, MET 70144121
Re34 16 KOHM, 1/10 W, MET 70144120 Res2 1 KOMM, 1/10 W, MET 70144125
Reas 470 KOHM, 1710 W, MET 70-144188 Res3 1 KOHM, 110 W, MET 70-144125
Re3s 86 KOHM, 1/10 W, MET 70-144118 Rea4 1 KOHM, 1/10 W, MET TO-144125
R837 4.7 KOHM, 110 W, MET T0-144122 R85 1 kOHM, 1710 W, MET 70144125
A930 220 KOHM, /10 W, MET 70-144131 R8s6 1 KOHM, 1/10 W, MET 70144125
R840 1.0 kKOHM, 1/10'W, MET TO-144128 RBa7 1 kOHM, 1/10 W, MET 70-144125
Re41 47 KOHM, 110 W, MET 70-145145 Ress 1.0 KOHM, 1/10 W, MET 70-144128
Ra42 100 kQOHM, /10 W, MET T0-145128 Rasgs 1.0 kOHM, 1/10 W, MET T0-144128
Re43 100 kOHM, 1/10 W, MET T0-145128 Re80 1.0 kCHM, 1/10 W, MET 70144128
Ro45 1.0 kKOHM, 1/10 W, MET T0-144128 Ro&2 1.0 kOHM, 1/10 W, MET TO-144128
Ro48 150 KOHM, 1/10 W, MET 70-144128 Rog4 1.0 kKOHM, 1/10 W, MET T0-144128
Ro47 470 kOHM, 110 W, MET 70-144188 ROGS 1.0 kOHM, 110 W, MET 70-144128
Re4g 88 KOHM, 1710 W, MET 70-144118 Rese 1.0 KOHM, 1/10 W, MET 70-144128
Reap 150 WOHM, 1/10 W, MET 70-144129 RoaT 1.0 kOHM, 1/10 W, MET 70144128
RE50 27 kOHM, 1/10 W, MET 70144183 R9BE 1.0 WOHM, 1/10 W, MET 70-144128
Aas1 33 KOHM, 1/10 W, MET 70-124112 Reeg 1.0 KOHM, 1/10 W, MET 70-144128
Ros2 10 KOHM, 1/10 W, MET 70-144120
R953 33 kOHM, 1/10'W, MET 70144112
RE54 10 KOHM, 1/10 W, MET 70-144120 VARIABLE RESISTORS
Ra5% 10 kOHM, 1/10 W, MET 70-144120
R95& 470 KOHM, 1/10 W, MET 70-144199 RVE01 47 KOHM 10-184085
Ras? 1.0 KOHM, 1110 W, MET TO-144128 RvBC2 47 WOHM 70-184085
Aose 47 ROHM, 1/10 W, MET T0-145145
R860 47 KOHM, 1710 W, MET 70-145145
Res2 47 KOHM, 1710 W, MET 70-145145 MISCELLANEOUS
RO83 0 OHM, 1/10 W, MET 70-144106
R964 1 kOHM, 1/10 W, MET 70-14412% JPBO1 O OHM, /10 W, MET 70-144108
R8G5 1 kOHM, 1/10 W, MET TO-144125 JPBOZ O OHM, 1/10 W, MET TO-144108
Roes 1 KOHM, 1/10 W, MET T0-144125 X201 CRYSTAL, 4.000 MHz, AT-51 TO-128078
o867 1 KOHM, 1/10 W, MET TO-144125




PARTS

70-0500CWB/0520CWB

To speed delivery and avoid errors, always include the foltowing information when
ordering replacement parts:

1. Bestidentification of the parts.

A

m o o w

MIDLAND part number, or

Model and Serial numbers of equipment in which the part is used, with
Pant description, and
Schematic reference designator, and,

if necessary, return the old part as sample.

2. Specify quantity desired of each part.

3. Ship-to address {and billing address if different).

Mail or phone your order to:

MIDLAND INTERNATIONAL CORPORATION
16880 North Topping Avenue

Kansas City, Missouri 64120

{816) 241-8500




MIDLAND INTERNATIONAL CORPORATION

1690 NORTH TOPPING * KANSAS CITY » MISSOURI + 64120
(P.O. BOX 419903 « KANSAS CITY *+ MISSOURI + 64141)
TELEPHONE: (816) 241-8500 » FAX: (816) 245-1144
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TR-052 SCHEMATIC DIAGRAM
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