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INTRODUCTION

DANGER

This service manual describes the latest information for the
following transceivers at the time of publication.

MODEL VERSION NO. | FREQUENCY COVERAGE

IC-V220 #01 150.000 ~ 174.000 MHz

To upgrade quality, all electrical or mechanical parts
and internal circuits are subject to change without
notice or obligation.

NEVER connect the transceiver to an AC outlet or to a DC
power supply that uses more than 16 V. This will ruin the

transceiver.

DO NOT expose the transceiver to rain, snow or any lig-
uids.

DO NOT reverse the polarities of the power supply when
connecting the transceiver.

DO NOT apply an RF signal of more than 20 dBm (100
mW) to the antenna connector. This could damage the

transceiver's front end.

ORDERING PARTS

REPAIR NOTES

Be sure to include the following four points when ordering
replacement parts:

1. 10-digit order numbers

2. Component part number and name

3. Equipment model name and unit name

4. Quantity required

<SAMPLE ORDER=>

1110002550 IC TAT252AP IC-V220 MAINUNIT 5 pieces
BE10006230 Screw FHM26 x4 ZKBS IC-V220 Top cover 10 pieces

Addresses are provided on the inside back cover for your
convenience.

1. Make sure a problem is internal before disassembling
the transceiver.

2. DO NOT open the transceiver until the transceiver is
disconnected from its power source.

3. DO NOT force any of the variable components. Turn
them slowly and smoothly.

4. DO NOT short any circuits or electronic parts. An insu-
lated tuning tool MUST be used for all adjustments.

5. DO NOT keep power ON for a long time when the
transceiver is defective.

6. DO NOT transmit power into a signal generator or a
sweep generator.

7. ALWAYS connect a 40 dB ~ 50 dB attenuator between
the transceiver and a deviation meter or spectrum anal-
yser when using such test equipment.

8. READ the instructions of test equipment thoroughly
before connecting equipment to the transceiver.
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SECTION 1 SPECIFICATIONS

l GENERAL
= Frequency coverage
+ Mode
» Channel spacing
» Memory channels
« Antenna impedance
» Power supply requirement
« Current drain

» Usable temperature range
« Frequency stability
« Dimensions

» Weight

[l TRANSMITTER

« Output power

+ Modulation system

» Max. frequency deviation
* Spurious emissions

» Harmonic emissions

*» Noise and hum ratio

« Audio harmonic distortion
* Audio frequency response
« Microphone impedance

B RECEIVER

* Receive system
* Intermediate frequencies

« Sensitivity

« Squeich sensitivity

« Adjacent channel selectivity
« Spurious response rejection
* Intermodulation rejection

« Audio frequency response

« Audio output power

* Audio output impedance

: 150.000 ~ 174.000 MHz

: FM (16KOF3E)

: 30kHz
1 Upto18

: 50 Q (nominal)

: 13.8 V DC + 15 % (negative ground)
: Receive 450 mA (squelched)

1.1 A (max. audio output)

: Transmit 6.0 A (high)

3.2 A (low)

: =30°C ~ +60°C (-22°F ~ +140°F)
1 10.0005 % {~30°C ~ +60°C)
: 140 (W) x 40 (H) x 160 (D) mm; 5.5 W) x 1 6{H)x63(D)m

(Projections not included)

: 1.0kg (2.2 1b)

: 25 W (high), 5 W (low)

: Variable reactance frequency modulation

: #5.0kHz

: —70dB

: -70dB

: -50dB

: 10%

: +1 dB ~ -3 dB of +6 dB/octave with 300 Hz to 3000 Hz input
: 800Q

: Double-conversion superheterodyne
: 1st 21.8MHz

2nd 455 kHz

: 0.2V for 12 dB SINAD
1 0.2 pV (threshold level)

: =75 dB (80 dB typical)
: -90dB

: 70 dB (75 dB typical)
: +1dB ~ -3 dB of —6 dB/octave with 300 Hz to 3000 Hz deviation
: 4Wwitha 4 Qload
1 40Q

All stated specifications are subject to change without notice or obligation.



SECTION 2 INSIDE VIEWS

RF power module
(IC2: 5C-1188)

YGR UNIT

: Reference crystal
R ; (X1:12.8 MHz)

Secoc = DTCS UNIT (Optional)
e CTCSS UNIT

5V Regulatar
(IC6: TA78LO5S)

=— AF FIL UNIT

IF UNIT

MIC AMP UNIT L e

— PLL UNIT




SECTION 3

CIRCUIT DESCRIPTION

3-1 RECEIVER CIRCUITS

3-1-1 ANTENNA SWITCHING CIRCUIT
(MAIN UNIT)

The antenna switching circuit functions as a low-pass filter
while receiving and as a resonator circuit while transmitting.
It switches the flow of the transmitting or receiving signal.

Received signals enter the MAIN unit from the antenna
connector and pass through the low-pass filter (C42 ~ C45,
L11, L12). They are then applied to the antenna switching
circuit (D6, D8, D9, L9, L10).

3-1-2 RF CIRCUIT (MAIN UNIT)

The signals pass through the antenna switching circuit and
are applied to the bandpass filter circuit (D5, L8, C31)
where the object signals are led to the RF amplifier (Q3).

The signals amplified by Q3 are applied to the 3-stage vari-
able bandpass filter (D2 ~ D4, L5 ~ L7, C14, C16, C17,
C20, C21, C24) to eliminate the out-of-band signals and
improve the selectivity. The signals are then applied to the
1st mixer (IC1).

The PLL lock voltage is used as a power source for the
control voltage of D2 ~ D5 (varactor diodes). The PLL lock
voltage output from the PLL unit (“CLV") is current-amplified
by Q6 and Q7, and is then applied to these diodes.

3-1-3 MIXER CIRCUIT (MAIN UNIT)

The IC-V220 employs a DBM IC (Double Balanced Mixer)
as a 1st mixer to obtain a high intermodulation rejection
ratio. The mixer circuit (IC1) mixes the received signals
and 1st LO signal from the PLL to produce a 21.8 MHz 1st
IF signal.

3-1-4 1ST IF CIRCUIT (MAIN UNIT)

The 1st IF signal is amplified by the 1st IF amplifier (Q2)
and is then applied to FI1. Fl1 is a pair of monolithic crystal
filters which only pick up an object signal with sufficient
selectivity. This signal is further amplified by the buffer
amplifier (Q1) and is then applied to the IF unit.

3-1-5 2ND IF AND FM DETECTOR CIRCUITS
(IF UNIT)
IC1 contains the 2nd LO circuit, 2nd mixer circuit, limiter

amplifier circuit, squelch trigger circuit and quadrature
detector circuit.

The 1st IF signal from Q1 is applied to the 2nd mixer sec-
tion of IC1 (pin 16), and is mixed with a 2nd LO signal gen-
erated by X2 to produce a 455 kHz 2nd IF signal.

The 2nd IF signal is output from IC1 (pin 3) and is passed
through the ceramic filter (F11), where unwanted signals are
suppressed, and is then applied to the 2nd IF and limiter
amplifiers in IC1 (pin 5). The signal is detected by AF sig-
nals from the FM detector section in IC1.

The FM detector circuits employ a quadrature detection
method (linear phase detection), which uses a ceramic ele-
ment for phase delay to obtain a non-adjusting circuit. The
detected signal exits IC1 (pin 9).

X1
R (_'} g_ri_ir_qlc element X2 .J. J_
: L =
: =1
5 g ! 5 3] 1
i EM
IC1 : detector C
t-eme--fe----t Limiter — 2nd
amp. IF amp.

9 16

- L t—
To AF FIL From 1st IF amp.
unit Qt

3-1-6 SQUELCH CIRCUIT (IF UNIT)

In an FM receiver, audio noise is produced in its IF and AF
circuits when receiving no RF signals. However, the noise
is suppressed when receiving a signal. The noise squelch
circuit acts in accordance with this phenomenon.

Noise components in the detected signal (20 kHz and high-
er) from IC1 (pin 9) are amplified at the active fiiter IC1 (pin
10) and are then detected by D2 and converted to DC volt-
ages. The squelch trigger circuit IC1 (pin 12) converts these
voltages to a “HIGH" or “LOW" squelch switch signal.

The squelch control switch signal is applied to the CPU 1C2
(pin 33) in the LOGIC unit. The CPU pin 54 outputs “HIGH"
while pin 33 is “LOW" to cut the audio signals using the AF
mute switch (Q12 in the MAIN unit).

The squelch control pot (R34 in the LOGIC unit) adjusts the
input level of an active filter IC1 (pin 10).

3-1-7 AF CIRCUIT (AF FIL UNIT)

The AF signals output from IC1 (pin 9) in the IF unit are
amplified and filtered in the AF FIL unit.

Output from the AF FIL unit (“FILOUT") passes through the
AF mute switch (Q12) and the [VOL] control (in the LOGIC
unit) and is amplified by the AF power ampilifier (IC7) to
drive a speaker.



3-1-8 AF MUTE CIRCUIT (MAIN UNIT)

The AF mute switch (Q12) cuts the AF signal when it's gate
is “HIGH.” This condition appears while noise squelch,
CTCSS or DTCS is activated or while transmitting.

A portion of the AF detector signals from the AF FiL unit
(“DETO" port) are applied to the CTCSS unit and an option-
al DTCS unit. “HIGH" or “LOW" detector signals from the
CTCSS or DTCS unit are applied to the CPU IC2 (pin 35)
to control the CPU MUTE1 port (pin 54).

3-2 TRANSMITTER CIRCUITS

3-2-1 MICROPHONE AMPLIFIER CIRCUIT
(MIC AMP UNIT)

The microphone amplifier circuit amplifies audio signals
with +6 dB/octave pre-emphasis from the microphone to a
level needed at the modulation circuit.

The signals from the microphone pass through the mic
mute circuit (Q1) and through the pre-emphasis circuit (C7,
R8) that is given the frequency characteristics of +6 dB/oct.

The signals are amplified by IC1a and are then passed
through the active high-pass filter (IC1b). IC1b eliminates
frequencies lower than 300 Hz. The signals are amplified
at the limiter amplifier (IC1c) to be limited in frequency devi-
ation and are then applied to the splatter filter (IC1d), where
the signals higher than 3 kHz are eliminated. The signals
are amplified by 1C4b in the MAIN unit and are then applied
to the modulation circuit.

3-2-2 MODULATION CIRCUIT
(VCO UNIT)

The modulation circuit modulates the VCO oscillating signal
(RF signal) using the microphone audio signals.

Audio signals from 1C4b (“MOUT") in the MAIN unit are
applied to the VCO unit. The signals change the capaci-
tance between the gate and source of the VCO oscillator
(Q1) to modulate the oscillated signal using the microphone
audio signals. The oscillated signal is buffer-amplified at
Q2 and Q3 and is then applied to the MAIN unit.

3-2-3 DRIVER AMPLIFIER CIRCUIT
(YGR UNIT)

The driver amplifier circuit amplifies the VCO oscillating sig-
nal to a level needed at the power amplifier.

The VCO output signal passes through the low-pass filter
(C51, C58, L15) in the MAIN unit and is applied to the YGR
unit. The signal is amplified by the predrive (Q1) and drive
(Q2) amplifiers in the YGR unit to obtain an approximate
+26 dBm (400 mW) signal level. The signal is applied to
the RF power amplifier (IC2 in the MAIN uriit).

3-2-4 POWER AMPLIFIER CIRCUIT
(MAIN UNIT)

The power amplifier circuit amplifies the driver signal to an
output power level.

Though IC2 is a power module which has amplify capabili-
ties of up to about 30 W, the APC circuit sets the power to
25Wor5W.

The output from IC2 (pin 4) passes through D9, C39 and
the low-pass filter (L11 ~ L12, C42 ~ C45) to reduce the
higher harmonic wave of the transmission frequency. The
transmit/receive switching circuit (D6, D8, D9) is turned ON
by T8 to prevent the transmit output power from going into
the receiver circuit. While receiving, D6, D8 and D9 turn
OFF for the antenna switching circuit to act as a low-pass
filter.

3-2-5 APC CIRCUIT (MAIN UNIT)

The APC circuit stabilises RF output power even when the
supplied voltage changes.

The RF output power from IC2 is detected by the mismatch-
ing detection circuit (D10, D11, L13) and its detected volt-
age is minimum while the output is matched with 50 Q.

However, when the output is mismatched, the detected volt-
age rises. This voltage is applied to IC3a (pin 3) and I1C3b
(pin 5).

[C3b is as an APC amplifier which acts as a differential
amplifier. 1C3b’s @ input (pin 5) receives a reference volt-
age which determines the output power and the © input (pin
6) receives the APC detected voltage. IC3b compares both
inputs and controls current amplifiers (Q10, Q8).

When antenna impedance is mismatched, the APC detect-
ed voltage increases and becomes higher than the refer-
ence voltage. At this time IC3b decreases the corrector cur-
rent of Q10 and Q8 to decrease the output power.

A level of low output power is also set by the reference volt-
age. High/low power switching is controlled by Q9.

ANT

Cc70 4

From YGR




3-3 PLL CIRCUITS
3-3-1 GENERAL DESCRIPTION (PLL UNIT)

A PLL circuit provides stable oscillation of the transmit fre-
quency and the receive local freqUency. The PLL circuit
compares the phase of the divided VCO frequency to the
reference frequency. The PLL output frequency is con-
trolled by a reference oscillator and the divided ratio of a
programmable divider.

LOW PASS

FILTER veo

OUTPUT

PLLN
Ref. N

IC1

]

12.8 MHz
Ref.osc.

The one chip PLL IC (IC1 in the PLL unit) contains two pro-
grammable dividers, a phase detector and a shift register.

The VCO oscillation output from OUT2 passes through the
low-pass filter (L2, C9, C10) to cut the higher harmonic
component and to prevent miss-dividing in IC1.

IC1 divides this input with the serial data from the CPU and
phase-detects it with the divided reference frequency (12.8
MHz oscillated by X1 and Q15 in the MAIN unit) and then
outputs the phase difference as a pulse.

The output signal is converted to a DC voltage by the
charge pump (Q1, Q2) and the loop filter (R6, R7, R16, C2,
C4, C17, C20) and as well controls the varactor diodes (D1,
D2, D3, D4 in the VCO unit).

3-3-2 VCO CIRCUIT (VCO UNIT)

A VCO circuit generates receive and transmit frequencies
and produces FM modulation.

The VCO circuit forms a Colpitts oscillator circuit (Q1).
Q1 FET causes oscillation; C14, with a small capacitance,
provides coupling; and Q2 provides a buffer effect that is
unaffected by VCO oscillation.

The output of Q2 is divided into OUT1 and OUT2 with a pad
that has a resistor. OUT1 is sent to the YGR and LO cir-
cuits, and OUT2 is led to the PLL circuit.

3-3-3 REFERENCE OSCILLATOR

(MAIN UNIT)
The reference oscillator circuit osciliates the PLL reference
frequency.

The reference frequency is determined by X1 (12.8 MHz).
This signal is supplied to IC1 (PLL unit) through the buffer
amplifier (Q15).

PLL UNIT i VCO UNIT
STB1 VCO signal H
] 1 6 signa i
rom
DATA ,
CPU { —— 1o PRESCALER | BUFFER
CK 9 1IC1 MB1504HPF H AMPLIFIER
g T [ vooe || [ B | [ oliSo | [ e | s
, . AMPLIFI
15,16 B 283312, ~B Ficter B D1 D2 P Q1 Q2
, 5 25C3324 I D3, D4 25K1577 25C3772
—r———-—|—"q | BUFFER To Driver
REFERENCE —L_ , UNLOCK 1 AMPLIFER (- amp. circuit
Freq;rncy —— Bélgfgr | SEb(l)gOR | 2503772 (YGR UNIT)
128MHz T . 25A1162 i
| § ook I From MIC AMP
MAIN UNIT : To CPU | ircuit
I IC2 l



3-4 LOGIC CIRCUITS PIN NO. NAME DESCRIPTION
44 CL Input port for the clone mode.
This port can set the clone
mode when a “LOW" signal is

applied here.
45 S.P input port for the self-program
3-4-1 CPU PORT DESCRIPTION mode. This port changes to
(LOGIC UNIT) self-program mode from the
clone mode when a “LOW” sig-
PIN NO. NAME DESCRIPTION nal is applied here.

1 TXC Power supply control signal 45 BAND input port for changing to VHF
when transmitting. or UHF. This port is in VHF
Outputs a *HIGH" signal when mode when it becomes “LOW.”
fransmitting. 47 DIMMER Input port for the dimmer con-

2 RXC Power supply control signal trol signal. The luminescence
when receiving. Outputs a changes one by one when it
“HIGH" signal when receiving. becomes “LOW."

3 oPC Output port for the optional 48 HANG Input port for TSQL and DTCS.
decoder power supply control When a “HIGH" signal is
signal. Outputs a standby sig- applied here, the CPU changes
nal “HIGH” when this port to stand-by mode. When a
receives a “HIGH” from a “LOW" signal is applied here,
HANG. the CPU is opened.

4 §TB3 Qutput port for the DTCS data 50 LBUSY Input port for the BUSY signal
strobe signal. of the LCD driver.

5 STB2 Output port for the CTCSS 51 BEEP Output port for the beep tone
tone data strobe signal. signal.

6 RESET input port for RESET of the 52 TRF Input port for “TX" INDICATOR.
CPU. When a “LOW" signal is The indicator appears on the
applied here, the CPU is ini- LCD when this port is “HIGH.”
tialised. 53 PTT2 Input port for the transmit sig-

29 sTBY When a “LOW" signal is nal. This port transmits the data
applied here, the CPU changes when the PTT1 port is "HIGH”
to back-up mode. and this port is “LOW.”

30 DCK Input part for the clock signal of 54 MUTE1 Output port for muting an AF
the channel dial. amplifier. It becomes “HIGH”

when the speaker sound is

31 DUP Input port for the up signal of muted.
the channel dial.

55 MMUTE Output port for muting a mic

32 DDWN Input port for the down signal ampilifier.
of the channel dial.

56 LRST Outputs a reset signal for the

33 SQLs Input port for the squelch open LCD.
signal; becomes “LOW" when
opened. 57 LC/D Outputs a “LOW" signal when

LCD data is sent out. Qutputs a

34 UNLK Input port for PLL unlock sig- “HIGH" signal when an LCD
nais. During unlock conditions, command is sent out.
this port is “HIGH.”

58 D1 Qutput for the dimmer control

35 DOUT When the received TONE code signal 1.
is matched to the desired code,
this terminal becomes *HIGH.” 59 D2 Output for the dimmer control

signal 2.

36 PTTH Input port for the transmit sig-
nal. This port transmits the 60 STB1 Outputs a strobe signal for a
data when it receives “LOW.” PLL-IC.

37 CPO Outputs cloning data. 63 LCs The CPU is in standby mode

" for LCD data when this port

38 CK Outputs a synchronised clock outputs a “LOW" signal.
signal for PLL, CTCSS, DTCS
and LCD data. 64 LOW This port becomes low when

the [HI/LOW] switch is pushed.

39 DATA Outputs a data signal for PLL, Outputs a “HIGH" signal when
CTCSS, DTCS and LCD data. low power is transmitted.




3-4-2 PORT ALLOCATION (uPC78212GC)

OPERATION STAND-BY

o on
SETTING { SETTING SYMBOL

00 | 54 0 (0] (0] L MUTE1
015 | O (o] (0] L MMUTE
02 | 56 0 (0] (o] L LRST
03 | 57 (@] 0 (o] L LC/D
04 | 58 (o] (@) O L D1 (DIM)
05 | 59 (e] (0] (0] L D2 (DIM)
06 | 60 (o] (0] (o] L STB1
07 | 61 0 (0] 0 L
20| 28 I I I - P20
211 29 1 I I - STBY
22 | 30 I I I - DCK
23 | 31 I I I - DUP
24 | 32 I I I - DDWN
25| 33 1 I I - SQLS
26| 34 I I I - UNLK
27 1 35 I I I - DOUT
30| 36| I0 I I - PTT1
31 {37 | I0 (o) 0 L CPO
32138 10 (0] (o] L CK
33139 I0 0 0 L DATA
34 {50 | I0 I I - LBUSY
35| 51 10 (o] 0 L BEEP
36 {52 | I0 I I - TRF
37153 I0 I I - PTT2
40| 26| I0 (o] 0 L P40
41 |1 251 10 0 (0] L P41
42 [ 23 | IO 0 0 L P42
43| 22| 10 O (0] L P43
44 | 21 10 (o] (o] L P44
451201 I0 0 (0] L P45
46 [ 19| IO (0] (o] L P46
47 1 18| I0 (o] (o] L P40
50 17 I0 (o] (o] L P50
511 16 I0 (o] (o} L P51
52| 15 I0 (o] (o] L P52
53| 14 I0 (e} (o] L P53
54 | 13| IO (e) 0 L P54
55 [ 12 I0 (0] 0 L P55
56| 11 10 (0] (0] L P56
57| 10 I0 (o] (o] L P57
60| 5 0 (0] 0 L STB2
61! 4 (o] (0] (o] L STB3
62| 3 (o] (o} (o] L OPC
63| 2 O (0] (o} L RXC
64 | 1 10 (o} (o] L T™XC
65|64 10 (o] (o] L LOW
66 | 63 | IO (o] 0 L LCS
67| 62 I0 (o] (o] L
70 | 49 I I I - P70
71| 48 1 I I - HANG
72 | 47 I I I - DIMMER
73 | 46 I I I - BAND
74 | 45 I I I - S.P
75 | 44 I I I - CL

3-4-3 CONTROL AND BUFFER CIRCUIT
(LOGIC UNIT)

CPU POWER SUPPLY

Q10 and Q11 function as a power supply switch for I1C2
(CPU). When 5 V is supplied from the MAIN unit, Q10 and
Q11 turn ON and supply 5 V to IC2.

During backup, Q10 turns OFF to prevent the battery cur-
rent (BT1) from flowing to anything other than 1C2.

CLONE BUFFER
Q7 and Q8 constitute a PTT buffer circuit and function as a
clone input. The input/output are arranged to be in-phase.

Q5 and Q6 constitute a CPO buffer circuit and also function
as a clone output that is in-phase for input and output.

Q4 is a HANG buffer circuit. Q4 ~ Q8's function is protec-
tion against the outside (MIC, etc.).

BEEP TONE

The beep signal from IC2 (pin 51) is applied to the AF
power amplifier via the [VOLUME] control. While a beep
sounds, the CPU cuts the audio using the “MUTE1” port
(pin 54).

3-4-4 DIMMER CIRCUIT (LOGIC UNIT)

Each time S1 is turned ON, IC2's “DIMMER" port (pin 47)
becomes “LOW" and the “D1” port (pin 58) and “D2” port
(pin 59) are sequentially set “HIGH.” The voltage from R1,
R2, R5 and R6 is applied to the input (Q1 base) of the DC
amplifier (Q1, Q2). The output {(Q2 collector) of the DC
amplifier supplies the voltage corresponding to the input to
DS1 and DS3 to adjust the illumination.

Level 3 is brightest.

Level 0 1 2 3
DM1 H L H
DM2 L H H
+13.8V
R r_l?]__l DC AMP
AVA'AV - :’ : 02
2 E H Q1
D2 D1 ;
DIMMER 4 I M {
Ic2 st i | o Sj?oa
+5V




3-4-5 CPU RESET CIRCUIT (LOGIC UNIT)

The resetting IC {IC4) sets the CPU to the operating mode
when turning power ON and sefs it to the backup mode
when turning power OFF.

+5V

Differential circuit

] . . +5 Vi IC4 RESET
When turning power ON, voltages in the 5 V line increase.
When the voltages exceed the IC4 reference voltage, IC4
outputs “HIGH.” The signal switches Q8, for a period deter- IC2
mined by the differential (R40, R41, C24, D6), to set the
CPU to the operating mode.
When turning power OFF, IC4 applies “LOW” to the “STB5” 2 lstRY
port of the CPU thus setting the CPU 1o the backup mode.
3-4-6 AUTO MEMORY CHANNEL TABLE
CH RECEIVING TRANSMITTING OFF-
NO FREQUENCY SET FREQUENCY RECEIVING TONE TRANSMITTING TONE | TRANSMITTING POWER
{(MHz) (MHz)
1 150.100 -(.100 OFF OFF High
2 161.900 +0.100 OFF OFF High
3 173.900 +0.100 OFF OFF High
4 150.100 ~0.100 DTCS 023 DTCS 023 Low
5 161.900 +0.100 DTCS 023 DTCS 023 Low
6 173.900 +0.100 DTCS 023 DTCS 023 Low
7 150.100 -0.100 CTCSS 67 Hz CTCSS 67 Hz High
8 150.100 -0.100 CTCSS 250.3 Hz CTCSS 250.3 Hz High
9 161.900 +0.100 CTC8888.5 Hz CTC8S88.5Hz High
10 173.900 +0.100 CTCSS 67 Hz CTCSS 67 Hz High
1 173.900 +0.100 CTCSS 250.3 Hz CTCSS 250.3 Hz High
3-5 POWER REGULATOR CIRCUIT
When the [POWER] switch gn thg front panel is turned ON, HY External power from the DC power connector.
Q20 and Q30 in the MAIN unit activate and supply 13.8 Vto
each power source circuit. 13.8V 13.8 V DC from the [VOL] switch.
IC6 is a 3-terminal regulator which produces +5 V. The cur- 5V gommon 5 X convegx :rom g:e Igg z :f"e a; ‘%%7-
rent amplifier (Q26, Q27) ampilifies this reference voltage to ommon 5 V conve rom the 15.6 Viine at o.
supply each circuit. 8V Common 8 V converted from the 13.8 V line at Q22.
IC5 is +9 V regulator and its output is used as the reference T8 | Transmit 8 V converted from the 13.8 V line at Q17.
voltage for the T8 and R8 voltage lines. R8 | Receive 8 V converted from the 13.8 V line at Q24.




SECTION 4 MECHANICAL PARTS AND DISASSEMBLY

4-1 FRONT PANEL AND CHASSIS PARTS

u“?f" OI;I():R DESCRIPTION Qry. LAN%EL O:%'_ER DESCRIPTION Qry.
1) | 8210007330 | Front panel (includes window panel) 1 @ |8930020800 | 976 TR-slider 1
(@ | 8610008500 | Knob N-154 [MAIN DIAL] 1 @ 18930020970 | 833 speaker holder 1
® | 8610007390 | Button N-178 [POWER] 1 @ |2510000470 | Speaker EAS-6P100SA 1
@ | 8610007380 | Button N-179 [DIMMER] 1 @ |8110004740 | Top cover (inct. @, @) 1
® | 8610006490 | Knob N-153 [VOL, SQL] 2 @ 8810006230 | Screw FH M2.6 x 4 ZK 4
8810002160 | Screw FH M3 x 5 4 @ 18810002480 | Screw FH M3 x 6 BS ZK 8
(@ | 8930017960 | Spring 2 @ |6510005150 | Pin LLM61T-2.0 (included in @) 2
8930017690 | LCD rubber 1 @ |[6510013250| Connector LR-02-1V (included in @) | 1
8930020000 | LCD holder 1 @ |6950000180 | Connector cover {included in @) 1
4@ | 5030000710 | LCD LD-BU5185E (E-5407) 1 @ |8900002640 | Power supply cable OPC-250 1
@ | 8930021510 | LCD contact strip SRCN-943W 1 @ |8810001900| Screw PH M3 x 5 BS Ni 4
® | 8930017500 | LCD fiiter 1 @ | 8510006440 | ANT plate 1
@ | 8010010780 | LCD reflector 1 @ |8900002450 | ANT cable OPC-223 1
@ | 8810003150 | Screw PHM3 x5 3 @) | 6950000040 | M-type cap (Black) 1
@ | 8510007100 | LOGIC shield 1 @ |8810003250 | Screw PH M3 x 8 Ni 2
® | 8010009830 { 835 chassis 1 @ | 8810001350 | Screw BO M3 x 6 5
@ | 8930020650 | AF-IC slider 1 8% |8110004730 | Bottom cover 1

_ Screw abbreviations PH: Pan head FH: Flat head BO: Self-tapping screw ZK: Black Ni: Nickel

4-2 ACCESSORIES

B °:?f“ DESCRIPTION arv. “:;?fL ORo=R DESCRIPTION ary.
@ | 8010005180 | Mounting bracket 1 @ | 8810000950 | Scrow PH A0 M5 x 16 4
® | Optional | DC power code (OPC-044B) 1 @8 | 8810000470 | Screw PH M5 x 12 (+-) 4
& Optional | EM-65 microphone 1
@30 | 8930007610 Microphone hanger set 1
@ | 6510003070 | Cable lugs R5.5-8 2 ®
@0 | 5610000020 | External speaker plug (3.5 &) 1 (] U
@) | 5210000120 | Fuse FGB 15 A 2 @

@2 | 8930020700 | Microphone connector covers set 1 ﬂ n

@ | 8830000120 | Nut M5 4 @ BEFEF
@ | 8850000390 | Spring washer M5 4 @ ® ® @oooo @TTT7
@ | 8850000150 | Flat washer M5 Ni BS 4 99 Q m #ooo0o0

@8 | 8820000530 | Mounting bolt 4 ®oo00c0 @ f E 4 g




LOGIC UNIT



YGR UNIT

CTCSS UNIT

MAIN UNIT

VCO & PLL UNITS



SECTION 5

PARTS LIST

[MAIN UNIT] [MAIN UNIT]
REF. PARTS REF. PARTS
NO. NO. DESCRIPTION NO. NO. DESCRIPTION
IC1 6910005740 | iC CB424M1R Lt 6150002720 | COIL L5-297
ic2 1150001040 | IC S-AV21H/SC1188 L2 6150003160 | COIL LS-332
IC3 1110002210 | S.IC TA75358CF(TP1) L3 6150003140 | COIL LS-330
1C4 1110000960 | S.IC NJM4558M(T1) L4 6200000440 | S.COIL MLF3216A 1RSM-T
iC5 1110002510 | S.C ANBOOSM-(E1} L5 6150003820 | COIL LS-440
ICé 1180000620 | IC TA78L05S8 Lé 6150003820 | COIL LS-440
Ic7 1110002550 | IC TA7252AP L7 6150003820 | COIL LS-440
L8 6150003820 | COIL LS-440
L9 6110001550 | COIL LA-235
Qi 1560000430 | S.FET 25K302-GR (TE85R} L10 6110001610 | COIL LA-244
Qz 1560000670 | S.FET 28K1771 (TE85R) L1 6110001540 | COIL LA-234
Q3 1580000490 | S.FET 35K166-2-T7 t12 6110001550 | COIL LA-235
Q5 1530002050 | S.TRANSISTOR 25C3661-TA L13 6110001550 | COIL LA-235
Q8 1510000110 | S.TRANSISTOR 25A1162-Y (TESGR) L14 6170000230 | COIL LW-25
Q7 1560000360 | S.FET 28K209-Y (TE85R) L1s 6200000760 | S.COIL LQN 2A 56NM
Q8 1520000380 | TRANSISTOR 2SB1143S8 Li6 6110002150 | COL LA-385
Qe 1500000630 | S.TRANSISTOR RN1403 (TE85R) L17 6170000230 | COIL LW-25
Q10 1530000160 | S.TRANSISTOR 28C2712-Y (TES5RTEM) Li8 6200000780 | 8.COIL LQH 3N 100K
Qn 1530001940 | S.TRANSISTOR 25C2712-BL {(TE85R) L1g 6200000720 | S.COIL LGN 2A 10NM
Q12 1590000520 | S.FET 28J106-GR (TE85R)
Q13 1590000460 | S.TRANSISTOR RN1402 (TEBSR)
Q14 1590000420 | S.TRANSISTOR RN1404 (TE85R} R2 7030000260 | S.RESISTOR  MCR10EZHJ 100Q  (101)
Q15 1530002360 | S.TRANSISTOR 28C2714-Y (TEB5R) R3 7030000380 | 8.RESISTOR  MCR10EZHJ 1 kQ (102)
Qis 1590000460 | S.TRANSISTOR RN1402 (TE85R) R4 7030000260 | S.RESISTOR  MCR10EZHJ 100 Q (101}
7 1520000450 | S.TRANSISTOR 25B1132 T100 Q R5 7030000200 | S.RESISTOR  MCR1OEZHJ 33 Q (330}
Q18 1590000420 | S.TRANSISTOR RN1404 (TE85R) R6 7030000520 | S.RESISTOR  MCRIDEZHJ 15 kQ  (153)
Q19 1520000080 | TRANSISTOR 23BS09M R R7 7030000530 | S.RESISTOR  MCR10EZHJ 18 kQ (183)
Q20 1540000390 | TRANSISTOR 28D1474P R8 7030000330 | S.RESISTOR  MCR10EZHJ390 O (391)
Q21 1590000420 | S.TRANSISTOR RN1404 (TE85R) Rg 7030000170 | S.RESISTOR  MCR10EZHJ 18 Q (180}
Q22 1520000380 | TRANSISTOR 28B11438 R10 7030000330 | S.RESISTOR  MCR10EZHJ 390 Q (391)
Q23 1530000160 | S.TRANSISTOR 28C2712-Y (TEB8SRTEM) R11 7030000260 | S.RESISTOR  MCR10EZHJ 100 Q (101)
Q24 1520000450 | S.TRANSISTOR 28B1132T100Q R12 7030001630 | S.RESISTOR  MCR10EZHJ 3.3MQ  (335)
Q25 1590000420 | S.TRANSISTOR RN1404 (TE85R) R13 7030001630 | S.RESISTOR  MCRIOEZHJ 3.3MQ  (335)
Q26 1530000160 | S.TRANSISTOR 28C2712-Y (TEB5RTEM) R14 7030001630 | S.RESISTOR  MCR10EZHJ 3.3MQ (335
Q27 1520000080 | TRANSISTOR 2SBS0SMR R15 7030001630 | S.RESISTOR  MCR1I0EZHJ 3.3MQ (335
Q28 1530000160 | S.TRANSISTOR 28C2712-Y (TES85RTEM) R16 7030000140 | S.RESISTOR  MCR10EZHJ 10 Q (100)
Q29 1590000420 | S.TRANSISTOR RN1404 (TE8SR) R17 7030001630 | S.RESISTOR  MCR10EZHJ 3.3MQ  (335)
Q30 1580001000 | S.TRANSISTOR RN2427 (TEBSR) R18 7030001630 | S.RESISTOR  MCR10EZHJ 3.3MQ (335
Ri9 7030000290 | S.RESISTOR  MCRIOEZHJ 180 Q (181)
R20 7030000590 | S.RESISTOR  MCR10EZHJ 56 k2 (563)
D2 1790000640 | S.VARICAP MA363B(TX) R21 7030000260 | S.RESISTOR  MCR1OEZHJ 100 Q (101}
D3 1790000640 | S.VARICAP MA363B(TX) R22 7030000560 | S.RESISTOR  MCRI0EZHJ 33 kQ (333)
D4 1780000640 | S.VARICAP MA363B(TX} A23 7030000570 | S.RESISTOR  MCR10EZHJ 38 kQ (303)
Ds 1780000640 | S.VARICAP MA363B(TX) R24 7030001630 | S.RESISTOR  MCR10EZHJ 3.3MQ  (335)
D6 1710000730 | S.DIODE MIB0S-T11 R25 7030001630 | S.RESISTOR  MCR10EZHJ 3.3MQ (335
D8 1710000730 | S.DIODE MIB09-T11 R26 7030000520 | 8.RESISTOR  MCR10EZHJ 15 kQ (153)
D9 1710000310 | DIODE Mi407 R27 7030000370 | S.RESISTOR  MCR10EZHJ 820 Q (821)
Dio 178000048¢ | S.DIODE HSMB8AS-TR R28 7030000380 | S.RESISTOR  MCR10EZHJ 1 kQ (102}
D11 1790000490 | S.DIODE HSMBBAS-TR R29 7030000380 | S.RESISTOR  MCR10EZHJ 1 kQ (102}
D12 175000006C | S.DIODE 185196 (TESB5R) R31 7030000520 | S.RESISTOR  MCR10EZHJ 15 k@2  (153)
D13 1790000450 | S.DIODE MAB62(TX) R32 7030000370 | S.RESISTOR  MCR10EZHJ 820 Q (821)
D14 1780000700 { DIODE DSA3A1 R33 7030000380 | S.RESISTOR  MCR10EZHJ 1 kQ (102)
D15 1750000040 | S.DIODE 1581980 (TEBSR) R34 7030000380 | S.RESISTOR  MCR10EZHJ 1 kQ {102)
D16 1750000040 | S.DIODE 155190 (TE85R) R35 7030000280 | S.RESISTOR  MCR10EZHJ 150 Q (151}
D17 1750000020 | S.DIODE 188184 (TE85R) R38 7030000280 | S.RESISTOR MCR10EZHJ 150 Q (151}
D18 1750000060 | S.DIODE 158196 (TE85R) R37 7030000490 | S.RESISTOR  MCR10EZHJ 8.2k (822)
R38 7030000380 | S.RESISTOR  MCRI0EZHJ 1 kQ (102)
* R3g 7030000390 | S.RESISTOR  MCR10EZHJ 1.2kG (122)
X1 6050007730 | CRYSTAL CR-362 NTO-781C 12.8MHz R40 7030000410 | S.AESISTOR  MCR10EZHJ 1.8kQ (182)
R41 7030000500 | S.RESISTOR  MCRIOEZHJ 10 kQ (103)
R42 7030000510 | S.RESISTOR  MCRI10EZHJ 12 kQ (123)
Fii 2010000200 | FILTER 21M15B83 (FL-42) R43 7030000660 | S.RESISTOR  MCR10EZHJ 220 kQ (224)
R44 7030000380 | S.RESISTOR  MCR10EZHJ 1 kQ (102)
R45 7010004660 | RESISTOR RS0XJ i5a

S. = Surface mount



[MAIN UNIT] [MAIN UNIT]

REF. PARTS REF. PARTS

NO. NO. DESCRIPTION NO. NO. DESCRIPTION
R46 7030001690 | S.RESISTOR  MCRI8EZHJ 220Q (221) R122 | 7030000660 | S.RESISTOR  MCR10EZHJ 220 kQ (224)
R49 7010004770 | RESISTOR R50XJ 330Q R123 | 7030000460 | S.RESISTOR  MCRI10EZHJ 4.7kQ (472)
R50 7030000500 | S.RESISTOR  MCR10EZHJ 10 kQ (103) Ri24 | 7030000740 | S.RESISTOR MCR10EZHJ 1MQ (105)
R52 7030000140 | S.RESISTOR  MCR10EZHJ 10 Q (100) R125 | 4610001110 | TRIMMER EVM-LGGAO0OQ B15 (104)
R53 7010004730 | RESISTOR R60XJ 120Q R126 | 7030000660 | S.RESISTOR  MCR10EZHJ 220 kQ (224)
R54 4610001230 | TRIMMER EVM-LGGAOO B14 (103) R128 | 7030000180 | S.RESISTOR MCR10EZHJ 22 Q (220)
R55 4610001020 | TRIMMER EVM-LGGAOO B24 (203) R129 | 7030000260 | S.RESISTOR  MCR10EZHJ 100 Q (101)
R56 7030000260 | S.RESISTOR  MCRI10EZHJ 100Q (101) R130 | 7030000250 | S.RESISTOR  MCR10EZHJ 82 Q (820)
R57 7030000560 | S.RESISTOR  MCR10EZHJ 33 kQ (333) R131 | 7030000140 | S.RESISTOR MCR10EZHJ 10 Q (100)
R58 7030000460 | S.RESISTOR  MCRI10EZHJ 4.7 kQ (472) R132 | 7030000210 | S.RESISTOR MCR10EZHJ 39 Q (390)
R59 7030000460 | S.RESISTOR  MCRI10EZHJ 4.7 kQ (472) R134 | 7030000460 | S.RESISTOR MCR10EZHJ 4.7kQ (472)
R60 7030000420 | S.RESISTOR  MCRI10EZHJ 22 kQ (222) R135 | 7030000560 | S.RESISTOR  MCR10EZHJ 33 kQ (333)
R61 7030000460 | S.RESISTOR  MCR10EZHJ 4.7 kQ (472) R136 | 7030000580 | S.RESISTOR  MCR10EZHJ 47 kQ (473)
R62 7030000520 | S.RESISTOR  MCR10EZHJ 15 kQ (153) R137 | 7030000500 | S.RESISTOR  MCR10EZHJ 10 kQ (103)
R63 7030000620 | S.RESISTOR  MCR10EZHJ 100 kQ (104) R138 | 7030000500 | S.RESISTOR  MCR10EZHJ 10 kQ (103)
R64 7030000500 | S.RESISTOR  MCR10EZHJ 10 kQ (103) R139 | 7030000500 | S.RESISTOR  MCR10EZHJ 10 kQ (103)
R65 7030000670 | S.RESISTOR  MCR10EZHJ 270 kQ (274) R140 | 7030000340 | S.RESISTOR MCRI10EZHJ 470 Q@ (471)
R66 7030000500 | S.AESISTOR  MCR10EZHJ 10 kQ (103) R141 | 7030000300 | S.RESISTOR - MCR10EZHJ 220 Q (221)
R67 7030000460 | S.RESISTOR  MCR10EZHJ 4.7 kQ (472) R142 | 7030000410 | S.RESISTOR  MCR10EZHJ 1.8kQ (182)
R68 7030000440 | S.RESISTOR  MCR10EZHJ 3.3 kQ (332) R143 | 7030000620 | S.RESISTOR  MCR10EZHJ 100 kQ (104)
R69 7030000420 | S.RESISTOR  MCRi0EZHJ 2.2 kQ (222) R144 | 7030000590 | S.RESISTOR  MCR10EZHJ 56 kQ (563)
R70 7030000300 | S.RESISTOR  MCRI0EZHJ 220Q (221) R145 | 7030000540 | S.RESISTOR MCR10EZHJ 22 kQ (223)
R71 7030000680 | S.RESISTOR  MCR10EZHJ 330 kQ (334)
R72 7030000380 | S.RESISTOR  MCRI10EZHJ 1 kQ (102)
R73 7030000620 | S.RESISTOR  MCR10EZHJ 100 kQ (104) C1 4030004720 | S.CERAMIC C2012 JB tH 102K-T-A
R74 7030000560 | S.RESISTOR  MCR10EZHJ 33 kQ (333) c2 4030005110 | S.CERAMIC C2012 JB 1E 473K-T-A
R75 4610001040 | TRIMMER EVM-LGGAO00 B54 (503) c3 4030004750 | S.CERAMIC C2012 JB tH 103K-T-A
R76 7030000500 | S.RESISTOR  MCR10EZHJ 10 kQ (103) C5 4030004430 | S.CERAMIC C2012 SL tH 060D-T-A
R77 7030000610 | S.RESISTOR  MCR10EZHJ 82 kQ (823) c7 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A
R78 7030000550 | S.RESISTOR  MCR10EZHJ 27 kQ (273) cs 4030005090 { S.CERAMIC C2012 JB 1H 223K-T-A
R79 7030000260 | S.RESISTOR  MCR10EZHJ 100 Q (101) (o] 4030004750 | S.CERAMIC C2012 JB 1H 103K-T-A
R80 7030000620 | S.RESISTOR  MCR10EZHJ 100 kQ (104) C10 4030004520 | S.CERAMIC C2012 SL 1H 220J-T-A
R81 7030000460 | S.RESISTOR  MCRI0EZHJ 4.7 kQ (472) C11 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A
R82 4610001040 | TRIMMER EVM-LGGAO00 B54 (503) c12 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A
R83 7030000490 | S.RESISTOR MCR10EZHJ 8.2 kQ (822) C13 4030004450 | S.CERAMIC 2012 SL 1H 080D-T-A
R84 7030000220 | S.RESISTOR MCR1O0EZHJ 47Q (470) C14 4030004500 | S.CERAMIC C2012 SL 1H 180J-T-A
R85 7030003850 | S.RESISTOR  MCR10EZHFX 20 kQ (203) C16 4030004370 | S.CERAMIC C2012 SL 1H ORSC-T-A
R86 7030000600 | S.RESISTOR  MCR10EZHJ 68 kQ (683) c17 4030004370 | S.CERAMIC C2012 SL 1H OR5SC-T-A
R87 7030000500 | S.RESISTOR  MCR10EZHJ 10 kQ (103) C18 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A
R88 7030000380 | S.RESISTOR  MCR10EZHJ 1 kQ (102) C20 4030004500 | S.CERAMIC C2012 SL 1H 180J-T-A
R89 7030000260 | S.RESISTOR  MCR10EZHJ 100 Q (101) c21 4030004400 | S.CERAMIC C2012 SL 1H 030C-T-A
R90 7030000720 | S.RESISTOR  MCR10EZHJ 680 kQ (684) c22 4030004720 | S.CERAMIC C€2012 JB 1H 102K-T-A
Rg91 7030000540 | S.RESISTOR  MCR10EZHJ 22 kQ (223) c23 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A
Rg2 7030000580 | S.RESISTOR  MCR10EZHJ 47 kQ (473) C24 4030004530 | S.CERAMIC C2012 SL 1H 270J-T-A
R93 4610001560 | TRIMMER EVM-LGGAO0 B35 (304) C25 4030004720 | S.CERAMIC 2012 JB 1H 102K-T-A
R94 7030000620 | S.RESISTOR  MCR10EZHJ 100 kQ (104) cz27 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A
R85 7030000580 | S.RESISTOR  MCR10EZHJ 47 kQ (473) c28 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A
R96 7030000580 | S.RESISTOR  MCRI0EZHJ 47 kQ (473) c29 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
Rg97 7030000530 | S.RESISTOR  MCR10EZHJ 18 kQ (183) C30 4030004400 | S.CERAMIC C2012 SL 1H 030C-T-A
R98 7030000550 | S.RESISTOR  MCR10EZHJ 27 kQ (273) C3t 4030004520 | S.CERAMIC C2012 SL 1H 220J-T-A
Rg99 4610001230 | TRIMMER EVM-LGGAOO B14 (103) C32 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A
R100 | 7030000260 | S.RESISTOR MCR10EZHJ100 Q (101) C33 4030004420 | S.CERAMIC C2012 SL 1H 050C-T-A
R101 7030000380 | S.RESISTOR  MCR10EZHJ 1 kQ (102) C34 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A
R102 | 7030000380 | S.RESISTOR MCR10EZHJ 1 kQ (102) G35 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
R103 | 7030000500 | S.RESISTOR  MCR10EZHJ 10 k@ (103) C36 4030004380 | S.CERAMIC C2012 SL 1H 010C-T-A
R104 | 7030000500 | S.RESISTOR  MCR10EZHJ 10 kQ (103) Ca7 4030004480 | S.CERAMIC C2012 SL 1H 120J-T-A
R105 | 7030000500 | S.RESISTOR  MCR10EZHJ 10 kQ (103) Cas 4010003930 | CERAMIC DDO06 SL 270K 500V
R106 | 7030000500 | S.RESISTOR  MCR10EZHJ 10 kQ (103) C3g 4010004120 | CERAMIC DDO07 B 102K 500V
R107 | 7030000500 | S.RESISTOR  MCR10EZHJ 10 kQ (103) c42 4030003150 | S.MICA UC232H 0220F
R108 | 7030000260 | S.RESISTOR MCR10EZHJ 100 Q (101) C43 4030003150 | S.MICA UC232H 0220F
R109 | 7030000380 | S.RESISTOR MCR10EZHJ 1 kQ (102) C44 4010003890 | CERAMIC DDO06 SL 180K 500V
R110 | 7030000460 | S.RESISTOR  MCR10EZHJ 4.7kQ (472) C45 4010003890 | CERAMIC DDO06 SL 180K 500V
R111 7030000260 | S.RESISTOR  MCR10EZHJ 100 Q (101) C46 4030004720 | S.CERAMIC €2012 JB 1H 102K-T-A
R112 | 7030000420 | S.RESISTOR MCR10EZHJ 2.2kQ (222) C47 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A
R114 | 7030000500 | S.RESISTOR MCR10EZHJ 1Q kQ (103) C48 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A
R115 | 7030000380 | S.RESISTOR MCR10EZHJ 1 kQ (102) C49 4010003870 | CERAMIC DDO06 SL 120K 500V
R116 | 7030000430 | S.RESISTOR MCR10EZHJ 2.7kQ (272) C50 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A
R117 | 7030000500 | S.RESISTOR  MCR10EZHJ 10 k2 (103) C51 4030004520 | S.CERAMIC C2012 SL 1H 220J-T-A
R118 | 7030000380 | S.RESISTOR MCR10EZHJ 1 kQ (102) C52 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A
R119 | 7030000540 | S.RESISTOR MCR10EZHJ 22 kQ (223) C53 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A
R120 | 7030000700 | S.RESISTOR  MCR10EZHJ 470 kQ (474) C54 4510002740 | ELECTROLYTIC 10 SS 220 uF
R121 7030000610 | S.RESISTOR = MCR10EZHJ 82 kQ (823) C55 4510003040 | ELECTROLYTIC 16 SS 100 uF

S. = Surface mount



[MAIN UNIT] [MAIN UNIT]

REF. PARTS REF. PARTS

NO. NO. DESCRIPTION NO. NO. DESCRIPTION

C56 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A C130 | 4030004570 | S.CERAMIC C2012 SL 1H 470J-T-A

Ccs7 4030006450 | S.CERAMIC C2012 JF 1H 103Z-T-A C131 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A

C58 4030004520 | S.CERAMIC C2012 SL 1H 220J-T-A C132 | 4030006450 | S.CERAMIC C2012 JF 1H 103Z-T-A

C59 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A C133 | 4030004720 | S.CERAMIC C2012 4B 1H 102K-T-A

Ce60 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A C134 | 4510002780 | ELECTROLYTIC 16 SS 10 pF

Cet 4030004720 | S.CERAMIC C2012JB 1H 102K-T-A C135 | 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A

Ce62 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A C136 | 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A

C63 4030004720 | S.CERAMIC C2012JB 1H 102K-T-A C137 | 4510002780 | ELECTROLYTIC 16 SS 10 pF

Ce4 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A C138 | 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A

Cce5 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A C139 | 4510002780 | ELECTROLYTIC 16 SS 10 uF

Ce66 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A C140 | 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A

ce7 4030004400 | S.CERAMIC C2012 SL 1H 030C-T-A C141 4510002780 | ELECTROLYTIC 16 SS 10 pF

Ces 4030004500 | S.CERAMIC C2012 SL 1H 180J-T-A C142 | 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A

C69 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A C143 | 4510002720 | ELECTROLYTIC 10 SS 47 pF

C70 4550000260 | TANTALUM DN 1V 100M C144 | 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A

cn 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A C145 | 4030004710 | S.CERAMIC 2012 JB 1H 471K-T-A

C73 4550001030 | S.TANTALUM  TESVD 1E 106M-12L C146 | 4030008680 | S.CERAMIC C2012 JF 1C 105Z-T-A

C74 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A C147 | 4030008680 | S.CERAMIC C2012 JF 1C 105Z-T-A

C75 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A C148 | 4030008680 | S.CERAMIC C2012 JF 1C 105Z-T-A

C76 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A C149 | 4030004710 | S.CERAMIC C2012JB 1H471K-T-A

Cc77 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A C150 | 4030004710 | S.CERAMIC C2012 JB 1H 471K-T-A

C78 4030006450 | S.CERAMIC C2012 JF 1H 103Z-T-A C151 4510002950 | ELECTROLYTIC 50 SS 2R2 uF

C79 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A C152 | 4030004710 | S.CERAMIC C2012JB 1H 471K-T-A

Cc80 4510001100 | ELECTROLYTIC 16 MS7 10 pF C153 | 4510002940 | ELECTROLYTIC 50 SS 1uF

c81 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A C154 | 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A

c82 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A C155 | 4510002810 | ELECTROLYTIC 16 SS 47 pF

C83 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A C156 | 4510002810 | ELECTROLYTIC 16 SS 47 pF

C84 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A C157 | 4550000390 | TANTALUM DN 1V R22M

C8s5 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A C158 | 4510002810 | ELECTROLYTIC 16 SS 47 uF

C86 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A C159 | 4510004930 | ELECTROLYTIC 16 YK 1000 uF

cs7 4550000340 | TANTALUM DN 1C 100M C160 | 4510002870 | ELECTROLYTIC 25 SS 100 pF

Css 4030008680 | S.CERAMIC C2012 JF 1C 105Z-T-A C161 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A

Cc89 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A C162 | 4030004710 | S.CERAMIC C2012JB 1H 471K-T-A

C90 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A C163 | 4030006450 | S.CERAMIC C2012 JF 1H 103Z-T-A

Can 4030006450 | S.CERAMIC C2012 JF 1H 103Z-T-A C164 | 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A

co2 4030004710 | S.CERAMIC C2012 JB 1H 471K-T-A C165 | 4010003880 | CERAMIC DDO6 SL 150K 500V

C93 4030008680 | S.CERAMIC C2012 JF 1C 105Z-T-A C166 | 4550003030 | S.TANTALUM  TEMSVA 0J 475M-8L

Co4 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A C167 | 4030004710 | S.CERAMIC C2012 JB 1H 471K-T-A

C95 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A C168 | 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A

C96 4030006450 | S.CERAMIC C2012 JF 1H 103Z-T-A C169 | 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A

co7 4030006450 | S.CERAMIC C2012 JF 1H 103Z-T-A C170 | 4550002770 | S.TANTALUM  TESVD21C 226M-12L

Co8 4030008680 | S.CERAMIC C2012 JF 1C 105Z-T-A Ci171 4510002820 | ELECTROLYTIC 16 SS 1000 pF

C99 4550000010 | TANTALUM DN 1C 4R7M C172 | 4030005090 | S.CERAMIC C2012 JB 1H 223K-T-A

C100 | 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A C174 | 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A

cio1 4030006450 | S.CERAMIC C2012 JF 1H 103Z-T-A C175 | 4030004480 | S.CERAMIC C2012 SL 1H 120J-T-A

C102 | 4030004820 | S.CERAMIC C2012 CH 1H 050C-T-A

C103 | 4030004390 | S.CERAMIC C2012 SL 1H 020C-T-A

C104 | 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A w4 7030003970 | S.JUMPER MCR18EZHJ JPW (000)

C105 | 4030008680 | S.CERAMIC C2012 JF 1C 105Z-T-A Wwe 7030000010 | S.JUMPER MCR10EZHJ JPW (000)

C106 | 4030006450 | S.CERAMIC C2012 JF 1H103Z-T-A w7 7030000010 | S.JUMPER MCR10EZHJ JPW (000)

C107 | 4030006450 | S.CERAMIC C2012 JF 1H 103Z-T-A ws 7030000010 | S.JUMPER MCR10EZHJ JPW (000)
| C108 | 4030004720 | S.CERAMIC C2012JB 1H 102K-T-A Wwe 7030000010 | S.JUMPER MCR10EZHJ JPW (000)

C109 | 4550003030 | S.TANTALUM  TEMSVA 0J 475M-8L w10 7030000010 | S.JUMPER MCR10EZHJ JPW (000)

C110 | 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A Wi4 7030000010 | S.JUMPER MCR10EZHJ JPW (000)

cim 4510001100 | ELECTROLYTIC 16 MS7 10 uF Wi5 7030000010 | S.JUMPER MCR10EZHJ JPW (000)

C112 | 4510002720 | ELECTROLYTIC 10 SS47 uF w17 7030000010 | S.JUMPER MCR10EZHJ JPW (000)

C113 | 4030008680 | S.CERAMIC C2012 JF 1C 105Z-T-A wis 7030000010 | S.JUMPER MCR10EZHJ JPW (000)

C115 | 4030008680 | S.CERAMIC C2012 JF 1C 105Z-T-A wig 7030000010 | S.JUMPER MCR10EZHJ JPW (000)

C116 | 4550000450 | S.TANTALUM TESVC 1C 106M-12L wa4 7120000010 | JUMPER JPW 02A

C117 | 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A

C118 | 4510002780 | ELECTROLYTIC 16 SS 10 uF

C119 | 4030004720 | S.CERAMIC C2012JB 1H 102K-T-A Ds1 5040000880 | S.LED SLM-13MWS T97B

C120 | 4510002780 | ELECTROLYTIC 16 SS 10 uF

ci21 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A

C122 | 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A EP1 910033422 PCB B 29868 FX-975

C123 | 4030004720 | S.CERAMIC C2012 4B 1H 102K-T-A

C124 | 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A

C125 | 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A EP13 | 6910000650 | BEAD FSOHO081RL

C126 | 4550002120 | TANTALUM DN 1C 220M EP14 | 6910000650 | BEAD FSOHO081RL

C127 | 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A

C128 | 4030004720 | S.CERAMIC C2012JB 1H 102K-T-A

C129 | 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A

S. = Surface mount



[LOGIC UNIT] [LOGIC UNIT]

REF. PARTS REF. PARTS

NO. NO. DESCRIPTION NO. NO. DESCRIPTION

iC1 1130004930 | S.iC UPD7225GB-3B7 R47 | 7030000530 | S.RESISTOR  MCRI0EZHJ 18 kQ

IC2 1140002660 UPD78212GC-509-AB8 R48 | 7030000380 | S.RESISTOR  MCRI0EZHJ 1 kQ

IC3 1130004500 | S.IC TC4S11F (TE85R) R49 | 7030000510 | S.RESISTOR  MCR10EZHJ 12 kQ

IC4 1110001500 | S.IC S-8054ALR-LN-T1 R50 | 7030000520 | S.RESISTOR  MCRI0EZHJ 15 kQ
R51 | 7030000140 | S.RESISTOR  MCRI0EZHJ 10 Q

o 1530001940 | S.TRANSISTOR 2SC2712-BL (TES5R)

Q2 1520000450 | S.TRANSISTOR 2SB1132 T100 Q c1 4030004720 | S.CERAMIC  C2012JB 1H 102K-T-A

Q4 1500000410 | S.TRANSISTOR RN2404 (TE8SR) c2 4030004720 | S.CERAMIC  C2012JB 1H 102K-T-A

Qs 1590000410 | S.TRANSISTOR RN2404 (TE85R) c3 4030004760 | S.CERAMIC  C2012 JF 1E 104Z-T-A

Q6 1590000420 | S.TRANSISTOR RN1404 (TE8SR) C4 4030004550 | S.CERAMIC C2012 SL 1H 330J-T-A

Q7 1590000420 | S.TRANSISTOR RN1404 (TE85R) Cs 4030004550 | S.CERAMIC  €2012 SL 1H 330J-T-A

Q8 1510000110 | S.TRANSISTOR 2SA1162-Y (TE85R) cé 4030004720 | S.CERAMIC  C2012JB 1H 102K-T-A

Q9 1530001950 | S.TRANSISTOR 25C2712-GR (TE85R) c7 4030004720 | S.CERAMIC 2012 JB 1H 102K-T-A

Q10 | 1510000580 | S.TRANSISTOR 2SA1362-GR (TE85R) c8 4030004720 | S.CERAMIC  C2012JB 1H 102K-T-A

Q11 1590000420 | S.TRANSISTOR RN1404 (TE85R) c9 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A
C10 | 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A
C11 | 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A
C12 | 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A

D1 1750000020 | S.DIODE 155184 (TE85R) C14 | 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A

D3 1750000030 | S.DIODE 155187 (TE85R) C15 | 4030004720 | S.CERAMIC €2012 JB 1H 102K-T-A

D4 1750000030 | S.DIODE 185187 (TE85R) C16 | 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A

D5 1750000030 | S.DIODE 155187 (TE85R) C17 | 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A

D6 1750000030 | S.DIODE 155187 (TE85R) C18 | 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A

D7 1750000030 | S.DIODE 155187 (TE85R) C19 | 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A
C20 | 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A
C21 | 4030004720 | S.CERAMIC €2012 JB 1H 102K-T-A

X1 6050006930 | CRYSTAL RF-4A3 FAT NKD (9.8304M) C22 | 4030004720 | S.CERAMIC  C2012JB 1H 102K-T-A
C23 | 4510002730 | ELECTROLYTIC 10 SS 100 pF
C24 | 4550000270 | S.TANTALUM  TESVA 1E 474M1-8L

R1 7030000510 | S.RESISTOR  MCR10EZHJ 12 kQ (123) C25 | 4030004720 | S.CERAMIC €2012 JB 1H 102K-T-A

R2 7030000550 | S.RESISTOR  MCRI10EZHJ 27 kQ (273) C26 | 4030004720 | S.CERAMIC  C2012JB 1H 102K-T-A

R3 7030000350 | S.RESISTOR  MCRI0EZHJ560 Q (561) C27 | 4030004720 | S.CERAMIC  C2012JB 1H 102K-T-A

R4 7030000430 | S.RESISTOR  MCRI10EZHJ 27kQ (272) C29 | 4030008760 | S.CERAMIC  C2012 X7R 1C 104K-T-A

RS 7030000510 | S.RESISTOR  MCR10EZHJ 12 kQ (123) C30 | 4030008760 | S.CERAMIC  C2012X7R 1C 104K-T-A

R6 7030000470 | S.RESISTOR  MCR10EZHJ 5.6kQ (562) C31 | 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A

R7 7030000650 | S.RESISTOR  MCR10EZHJ 180 kQ (184) C32 | 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A

R8 7030000500 | S.RESISTOR  MCR10EZHJ 10 kQ (103)

R9 7030000500 | S.RESISTOR  MCR10EZHJ 10 kQ (103)

R10 | 7030000620 | S.RESISTOR  MCR10EZHJ 100 kQ (104) DS1 | 5080000150 | LAMP HRS-7219A

R11 | 7030000620 | S.RESISTOR  MCR10EZHJ 100 kQ (104) DS2 | 5030000710 | LCD LD-BUS185E (E-5407)

R12 | 7030000620 | S.RESISTOR  MCR10EZHJ 100 kQ (104) DS3 | 5080000150 | LAMP HRS-7219A

R13 | 7030000620 | S.RESISTOR  MCR10EZHJ 100 kQ (104)

R14 | 7030000520 | S.RESISTOR  MCR10EZHJ 15 kQ (153)

R15 | 7030000620 | S.RESISTOR  MCRI10EZHJ 100 kQ (104) S1 2260001220 | SWITCH SW-114 (SKHLAKOD13A)

R17 | 7030000620 | S.RESISTOR  MCR10EZHJ 100 kQ (104) s2 2230000800 | SWITCH SW-112 (SPPH24)

R18 | 7010004450 | RESISTOR R20J 100 kQ S3 2250000080 | ENCODER EVQ-WQGF20 248

R19 | 7030000620 | S.RESISTOR  MCR10EZHJ 100 kQ (104)

R20 | 7030000500 | S.RESISTOR  MCR10EZHJ 10 kQ (103)

R24 | 7030000500 | S.RESISTOR  MCR10EZHJ 10 kQ (103) BTt | 3020000020 | LITHIUM BR2032-1T2

R25 | 7030000580 | S.RESISTOR  MCR10EZHJ 47 kQ (473)

R26 | 7030000620 | S.RESISTOR  MCR10EZHJ 100 kQ (104)

R27 | 7030000620 | S.RESISTOR  MCR10EZHJ 100 kQ (104) w1 7120000380 | JUMPER JPW 01 R-01

R29 | 7030000620 | S.RESISTOR  MCRI10EZHJ 100 kQ (104) w2 7120000380 | JUMPER JPW 01 R-01

R30 | 7030000620 | S.RESISTOR  MCR10EZHJ 100 kQ (104)

R31 | 7030000500 | S.RESISTOR  MCR10EZHJ 10 kQ (103)

R32 | 7030000540 | S.RESISTOR  MCR10EZHJ 22 kQ (223) EP1 | 910030283 PCB B 2988C (LOGIC FX976)

R33 | 7030000430 | S.RESISTOR  MCR10EZHJ 27kQ (272) EP3 | 8930021510 | LCD CONTACT SRCN-943W

R34 | 7210002130 | VARIABLE RV-247 (RK0O9L1140) 10KB

R35 | 7210002120 | VARIABLE RV-246 (RK09L1140) 10KA

R36 | 7030000580 | S.RESISTOR  MCR10EZHJ 47 kQ  (473)

R37 | 7030000580 | S.RESISTOR  MCR10EZHJ 47 kQ (473)

R38 | 7030000620 | S.RESISTOR  MCR10EZHJ 100 k& (104) [PLL UNIT]

R39 | 7030000620 | S.RESISTOR  MCR10EZHJ 100 kQ (104) REF. PARTS

R40 | 7030000660 | S.RESISTOR  MCR10EZHJ 220 kQ (224) NO. NO. DESCRIPTION

R41 | 7030000620 | S.RESISTOR  MCR10EZHJ 100 kQ (104)

R42 | 7030000540 | S.RESISTOR  MCR10EZHJ 22 kQ (223) IC1 1140002210 | S.IC MB1504HPF-G-BND

R43 | 7030000580 | S.RESISTOR  MCRI10EZHJ 47 kQ (473)

R44 | 7030000380 | S.RESISTOR  MCRI10EZHJ 1 kQ (102)

R45 | 7030000380 | S.RESISTOR  MCRI0EZHJ 1 kQ (102) Q1 1510000760 | S.TRANSISTOR 25A1312-BL (TE85L)

R46 7010004770 RESISTOR RSOXJ 330 Q Q2 1530002860 S.TRANSISTOR 2SC3324-BL (TE85R)

Q3 1510000500

S.TRANSISTOR 2SA1162-GR (TE85R)

S. = Surface mount




[PLL UNIT] [VCO UNIT]
':‘%F_' P?‘%T_s DESCRIPTION %%'f‘ P?‘ZT_S DESCRIPTION
D1 | 1750000040 | S.DIODE 1SS190 (TES5R) R1 | 7030000260 | S.RESISTOR MCRIOEZHJ100 Q  (101)
R2 | 7030000340 | S.RESISTOR MCRI0EZHJ470 Q (471)
R3 | 7030000610 | S.RESISTOR MCR10EZHJ 82 ko  (823)
L1 | 6180001410 | CcOL LAL 02KR 100K R4 | 7030000530 | S.RESISTOR MCRIOEZHJ 18 ko  (183)
L2 | e200000760 | s.coiL LQN 2A 56NM RS | 7030000220 | S.RESISTOR MCRIOEZHJ 47 Q (470)
R6 | 7030000150 | S.RESISTOR MCRI0EZHJ 12 Q (120)
R7 | 7030000180 | S.RESISTOR MCR{0EZHJ 22 ©  (220)
R1 | 7030000540 | S.RESISTOR MCRIOEZHJ 22 k@ (223) R8 | 7030000200 | S.RESISTOR MCR10EZHJ 33 Q (330)
R2 | 7030000540 | S.RESISTOR MCRI0EZHJ 22 k@  (223) RO | 7030000260 | S.RESISTOR MCRIOEZHJ100 Q (101)
R3 | 7030000420 | S.RESISTOR MCRI0EZHJ 22kQ (222) R10 | 7030000460 | S.RESISTOR MCRI0EZHJ 4.7kQ (472)
R4 | 7030000460 | S.RESISTOR MCRIOEZHJ 47kQ (472) R11 | 7030000360 | S.RESISTOR MCR10EZHJ680 Q  (681)
RS | 7030000740 | S.RESISTOR MCRIOEZHJ 1 MQ (105) R12 | 7030000260 | S.RESISTOR MCRIOEZHJ100 Q (101)
R6 | 7030000350 | S.RESISTOR MCR1OEZHJ560 Q  (561) R13 | 7030000160 | S.RESISTOR MCRI0EZHJ 15 Q (150)
R7 | 7030000400 | S.RESISTOR MCRIOEZHJ 1.5kQ (152) R14 | 7030000160 | S.RESISTOR MCRIOEZHJ 15 Q (150)
RO | 7030000540 | S.RESISTOR MCRIOEZHJ 22 k@  (223) R15 | 7030000160 | S.RESISTOR MCRI0EZHJ 15 Q (150)
R12 | 7030000620 | S.RESISTOR  MCR10EZHJ 100 kQ (104) R16 | 7030000260 | S.RESISTOR MCRI0EZHJ100 © (101)
R13 | 7030000580 | S.RESISTOR MCRIOEZHJ 47 kQ (473) R17 | 7030000460 | S.RESISTOR MCRIOEZHJ 47kQ (472)
R15 | 7030000620 | S.RESISTOR MCRI0EZHJ 100 kQ  (104) R18 | 7030000360 | S.RESISTOR MCRIOEZHJ680Q (681)
R16 | 7030000420 | S.RESISTOR MCR10EZHJ 2.2kQ (222) R19 | 7030000260 | S.RESISTOR MCRIOEZHJ100Q (101)
R20 | 7030000460 | S.RESISTOR MCRIOEZHJ 47kQ (472)
R21 | 7030000360 | S.RESISTOR MCRIOEZHJ680 Q (681)
C1 | 4030004720 | S.CERAMIC  C2012 JB 1H 102K-T-A
c2 | 4550002460 | TANTALUM DN 1V 3R3M
Ca | 4030004710 | S.CERAMIC  C2012 JB 1H 471K-T-A c1 | 4030004720 | S.CERAMIC  C2012JB 1H 102K-T-A
C5 | 4030004760 | S.CERAMIC  C2012 JF 1E 104Z-T-A C2 | 4030004720 | S.CERAMIC  C2012JB 1H 102K-T-A
C6 | 4030006450 | S.CERAMIC  C2012 JF 1H 103Z-T-A C3 | 4550000340 | TANTALUM DN 1C 100M
C7 | 4510001890 | ELECTROLYTIC 50 MS5 OR1uF C4 | 4030004710 | S.CERAMIC  C2012 JB 1H 471K-T-A
C9 | 4030004520 | S.CERAMIC  C2012 SL 1H 2200-T-A C5 | 4030004720 | S.CERAMIC  C2012JB 1H 102K-T-A
C10 | 4030004520 | S.CERAMIC  C2012 SL 1H 2200-T-A C6 | 4030004710 | S.CERAMIC  C2012JB 1H 471K-T-A
C15 | 4030004720 | S.CERAMIC  C2012JB 1H 102K-T-A c7 | 4550008030 | S.TANTALUM  TEMSVA 0J 475M-8L
C17 | 4030008760 | S.CERAMIC  C2012 X7R 1C 104K-T-A C8 | 4550003030 | S.TANTALUM  TEMSVA 0J 475M-8L
C19 | 4030004760 | S.CERAMIC  C2012 JF 1E 104Z-T-A C9 | 4030004720 | S.CERAMIC  C2012JB 1H 102K-T-A
C20 | 4550002430 | TANTALUM DN 1V R33M C10 | 4030004720 | S.CERAMIC  C2012JB 1H 102K-T-A
c11 | 4030004720 | S.CERAMIC  C2012JB 1H 102K-T-A
C12 | 4030004720 | S.CERAMIC  C2012JB 1H 102K-T-A
W1 | 7030000010 | SJUMPER  MCR10EZHJ JPW (000) C13 | 4030004720 | S.CERAMIC  C2012JB 1H 102K-T-A
w2 | 7030000010 | SJUMPER  MCR10EZHJ JPW (000) C14 | 4030004370 | S.CERAMIC  C2012 SL 1H ORSC-T-A
w3 | 7030000010 | SJUMPER  MCR10EZHJ JPW (000) C15 | 4030004720 | S.CERAMIC  C2012JB 1H 102K-T-A
C16 | 4030004490 | S.CERAMIC  C2012 SL 1H 150J-T-A
C17 | 4030004490 | S.CERAMIC  C2012 SL 1H 150J-T-A
EP1 | 910028512 | PCB B 2839B PLL (FX976) C18 | 4030004490 | S.CERAMIC  C2012 SL 1H 150J-T-A
C19 | 4030004720 | S.CERAMIC  C2012JB 1H 102K-T-A
C20 | 4030004470 | S.CERAMIC  C2012 SL 1H 100D-T-A
C21 | 4030004720 | S.CERAMIC  C2012 JB 1H 102K-T-A
C22 | 4030004710 | S.CERAMIC  C2012JB 1H 471K-T-A
EP1 | 910032822 | PCB B 32788 VCO (FX975)
[VCO UNIT]
o P ?,ng DESCRIPTION
[MIC AMP UNIT]
Qi | 1560000650 | S.FET 2SK1577-2-T7
Q2 | 1530002030 | S.TRANSISTOR 25C3772-3-TA REF. PARTS DESCRIPTION
Q3 | 1530002030 | S.TRANSISTOR 2SC3772-3-TA NO. NO.
Q4 | 1530002030 | S.TRANSISTOR 25C3772-3-TA 1 | 1110002850 | sic BA14741F-T1
o | | s s e T
: Q2 | 1590000520 | S.FET 25J106-GR (TES5R)
D3 | 1720000220 | S.VARICAP  1SV166-T2B
D4 | 1720000220 | SVARICAP  1SV166-T2B
R1 | 7030000620 | S.RESISTOR  MCRI10EZHJ 100 kQ  (104)
R2 | 7030000380 | S.RESISTOR MCR1OEZHJ 1 k@ (102)
I[; g]gggg::;g gg:t tgfzgfu" 3R3K R3 | 7030000620 | S.RESISTOR  MCR10EZHJ 100 k@  (104)
L ey | o A 4TOK R4 | 7030000560 | S.RESISTOR MCR1OEZHJ 33 kQ  (333)
R Dobossesordl Ioon A e Rs | 7030000490 | S.RESISTOR MCRI0EZHJ 8.2kQ (822)
L aaonoats | SociL e Re | 7030001600 | S.RESISTOR MCRI0EZHJ 1.2MQ  (125)
P | eenooooses | S oo o o oK R7 | 7030001600 | S.RESISTOR MCR1OEZHJ 1.2MQ  (125)
: Rs | 7030000410 | S.RESISTOR MCR10EZHJ 1.8kQ (182)
L7 6200000260 S.COIL LQN 2A R10K

S. = Surface mount




[MIC AMP UNIT] [AF FIL UNIT]
REF. | PARTS REF. |  PARTS
NO. NO. DESCRIPTION NO. NO. DESCRIPTION
R9 | 7030000490 | S.RESISTOR MCRIOEZHJ 8.2kQ (822) C14 | 4030004640 | S.CERAMIC  C2012SL1H 181J-T-A
R10 | 7030000660 | S.RESISTOR  MCR10EZHJ 220 kQ  (224) C15 | 4030005080 | S.CERAMIC ~ C2012JB 1H 332K-T-A
R12 | 7080000570 | S.RESISTOR MCRI10EZHJ 38 kQ  (393) C16 | 4030006450 | S.CERAMIC  C2012JF 1H 103Z-T-A
R16 | 7030000570 | S.RESISTOR MOR10EZHJ 30 ko  (393) C17 | 4510001100 | ELECTROLYTIC 16 MS7 10 4F
R17 | 7030000570 | S.RESISTOR MCR1OEZHJ 39 ko  (393) C18 | 4510001160 | ELECTROLYTIC 50 MS7 1 uF
Ri8 | 7030000380 | S.RESISTOR MCRIOEZHJ 1 k@ (102)
R19 | 7030000260 | S.RESISTOR  MCR10EZHJ 100 © (101)
W1 | 7080000010 | SJUMPER  MCRIOEZHJUPW  (000)
Ct | 4030008680 | S.CERAMIC  C2012JF 1C 105Z-T-A
C2 | 4030008760 | S.CERAMIC  C2012X7R 1C 104K-T-A EP1 | 910035201 | PCB B2977A AF FIL (FX975-1)
C3 | 4030008760 | S.CERAMIC  C2012X7R 1C 104K-T-A EP2 | 6010003330 | LEADFRAM  PD2.0-0.9-8
C4 | 4030004750 | S.CERAMIC  C2012JB 1H 103K-T-A
C5 | 4030004750 | S.CERAMIC  C2012JB 1H 103K-T-A
C6 | 4030004750 | S.CERAMIC  C2012J8 1H 103K-T-A
C7 | 4030004750 | SCERAMIC  C2012JB 1H 103K-T-A
C8 | 4550000460 | S.TANTALUM  TESVA 1C 105M1-8L [YGR UNIT]
CO | 4030004720 | S.CERAMIC  C2012JB 1H 102K-T-A e y—
C10 | 4080004720 | S.CERAMIC  C2012JB 1H 102K-T-A NO. NO. DESCRIPTION
C11 | 4030004720 | S.CERAMIC  C2012JB 1H 102K-T-A
C12 | 4030008760 | S.CERAMIC  C2012X7R 1C 104K-T-A Q| 1530002240 | STRANSISTOR 28C3775-3-TA
C15 | 4030004730 | S.CERAMIC  C2012JB 1H 222K-T-A Q2 | 1530002340 | S.TRANSISTOR 25C2954-T28
C17 | 4030004750 | S.CERAMIC  C2012JB 1H 103K-T-A
C18 | 4030004620 | S.CERAMIC ~ C2012SL1H 121J-T-A
Dt | 1750000070 | S.DIODE 155226 (TE85R)
D2 | 1750000060 | S.DIODE 155196 (TE85R)
Wi | 7030000010 | SJUMPER  MCRIOEZHJJPW (000)
L1 | 6200000120 | S.COIL LON 2A 35NM
EPY1 | 910035192 | PCB B 20728 (FX975-1) L2 | 6200000910 | S.COIL LQN 2A 82NM
EP2 | 6910003330 | LEADFRAM  PD20-0.9-8 L3 | 6200000110 | S.COIL LN 2A 33NM
L4 | 6200000770 | S.COIL LN 2A 68NM
R1 | 7030003520 | S.RESISTOR ERJIGEYJ472V  (4.7kQ)
[AF FIL UNIT] R2 | 7030003450 | S.RESISTOR ERJ3GEYJ122V  (1.2kQ)
REF. | PARTS DESCRIPTION R3 | 7030003320 | S.RESISTOR ERJGEYJ101V  (100Q)
NO. NO. R4 | 7030008440 | S.RESISTOR ERJSGEYJ10ZV  (1kQ)
RS | 7030003430 | SRESISTOR ERJ3GEYJ821V  (820Q)
ICt | 1110002530 | S.IC TA75902F(TP1) R6 | 7030003440 | S.RESISTOR ERJ3GEYJ102V  (1kQ)
A1 | 7030000660 | S.RESISTOR ~ MCR10EZHJ220 k2  (224) C1 | 4030006660 | S.CERAMIC  C1608 SL 1H 220J-T-A
R2 | 7030000580 | S.RESISTOR MCR10EZHJ 47 k2  (473) c2 | 4030008540 | S.OERAMIC  G1608 SL 1H 030C-T-A
R3 | 7030000580 | S.RESISTOR  MCR10EZHJ 47 kQ  (473) ¢3 | 4030006860 | SOERAMIC 1608 JB 1H 102K-T-A
R4 | 7030000500 | S.RESISTOR  MCR10EZHJ 10 kQ  (103) C4 | 4030006850 | S.CERAMIC  C1608JB 1H 471K-T-A
RS | 7030000540 | S.RESISTOR ~ MCR1OEZHJ 22 kQ  (228) C5 | 4030006610 | S.CERAMIC  C1608 SL 1H 100D-T-A
R6 | 7030000550 | S.RESISTOR MCR10EZHJ 27 ko  (273) C6 | 4030006690 | S.CERAMIC 1608 SL 1H 330.T-A
R7 | 7030000510 | S.RESISTOR MCR10EZHJ 12 k  (123) o7 | 4030006850 | S.CERAMIC  C1608 JB 1H 471K-T-A
R8 | 7080000650 | S.RESISTOR  MCR10EZHJ 180 kQ  (184) o8 | 4030006850 | SCERAMIC 1608 JB 1H 471K-T-A
R10 | 7030000490 | S.RESISTOR  MCRIOEZHJ 8.2kQ  (822) Co | 4030006860 | S.CERAMIC  C1608.JB 1H 102K-T-A
R11 | 7030000700 | SRESISTOR MCRIOEZHJ470 kQ  (474) C1o | 4030006850 | S.CERAMIC 1608 JB 1H 471K-T-A
R12 | 7030000500 | S.RESISTOR  MCR10EZHJ 10 k@ (103) o11 | 4030006710 | S.CERAMIC  C1608 SL 1H 4700-T-A
R13 | 7030000500 | S.RESISTOR MCR10EZHJ 10 k@  (103)
R14 | 7030000260 | S.RESISTOR MCRIOEZHJ100 Q (101)
Ri5 7030000580 | S.RESISTOR  MCR10EZHJ 56 kQ2  (563) Wi 7030003860 | S.JUMPER ERJ3GE JPWV
R16 | 7030000590 | S.RESISTOR  MCR1OEZHJ 56 kQ  (563)
R17 | 7030000500 | S.RESISTOR MCRIOEZHJ 56 kQ  (563)
Ri8 | 7030000540 | S.RESISTOR MCR10EZHJ 22 ka  (223) ep1 | ot0032950 | PCB B 3048 (FX-075-1)
EP2 | 6910003330 | LEADFRAM  PD2.0-0.9-8
C1 | 4510001100 | ELECTROLYTIC 16 MS7 10 uF
C2 | 4030006450 | S.CERAMIC  C2012JF 1H 103Z-T-A
C3 | 4030005110 | S.CERAMIC  C2012JB 1E 473K-T-A
C4 | 4030004750 | S.CERAMIC  C2012JB 1H 103K-T-A
C5 | 4030004750 | S.CERAMIC  C2012JB 1H 1G3K-T-A
C6 | 4030004750 | S.CERAMIC  C2012JB 1H 103K-T-A
C7 | 4030004720 | S.CERAMIC  C2012JB 1H 102K-T-A
C10 | 4030004750 | S.CERAMIC ~ C2012JB 1H 103K-T-A
Cil | 4030004750 | S.CERAMIC  C2012JB 1H 103K-T-A
C12 | 4510001100 | ELECTROLYTIC 16 MS7 10 uF
C13 | 4030004720 | S.CERAMIC  C2012JB 1H 102K-T-A

S. = Surface mount



[IF UNIT] [CTCSS UNIT]

REF. PARTS REF. PARTS
NO. NO. DESCRIPTION NO. NO. DESCRIPTION
IC1 1110002200 S.IC MC3372MR IC1 1110000960 S.IC NJM4558M(T 1)
ic2 1130001830 | S.IC MN§520
IC3 1130005810 | S.iC BU4094BF-T1
D1 1730000120 | ZENER RD6.2E B2
D2 1790000480 | S.DIODE HSMBBAS-TR

Qt 1590000460 | S.TRANSISTOR RN1402 (TE85R)

X1 6070000080 | DISCRIMINATOR CDB455C16
X2 6050002000 | CRYSTAL CR-70 X1 6050003110 | CRYSTAL RF-4A3 FAC NKD (4.194304M)}

FI1 2020000830 | CERAMIC CFZM455F R1 7030000690 | S.RESISTOR  MCR1IOEZHJ 390 kQ  (394)
R2 7030000650 | S.RESISTOR  MCRI10EZHJ 180 kQ (184}
R3 7030000620 | S.RESISTOR  MCR10EZHJ 100 kQ (104)

Rt 7030000400 | S.RESISTOR  MCR10EZHJ 1.5kQ (152) R4 7030000680 | S.RESISTOR  MCR10EZHJ 330 k2  (334)
R2 7030000580 | S.RESISTOR  MCR10EZHJ 47 kQ (473) R5 7030000670 | S.RESISTOR  MCR10EZHJ 270 kQ  (274)
R3 7030000410 | S.RESISTOR  MCR10EZHJ 1.8kQ (182) R6 7030000670 | S.RESISTOR  MCR10EZHJ 270 kQ (274)
R4 7030000580 | S.RESISTOR  MCR10EZHJ 47 kQ (473} R7 7030000670 | S.RESISTOR  MCR1QEZHJ 270 kQ (274}
R6 7030000450 | S.RESISTOR  MCRI0EZHJ 3.9kQ (382) R8 7030000500 | S.RESISTOR  MCR10EZHJ 10 k2 (103}
R7 7030000380 | S.RESISTOR  MCR10EZHJ 1 kQ (102) RS 7030000500 | S.RESISTOR  MCR10EZHJ 10 kQ (103)
R9 7030000700 | S.RESISTOR  MCR10EZHJ 470 kQ (474) R10 7030000670 | S.RESISTOR  MCR10EZHJ 270 kQ2 (274)
R10 7030000280 | S.RESISTOR  MCRI0EZHJ 150 Q (151) RN 7030000500 | S.RESISTOR  MCR10EZHJ 10 kQ (103)
Ri2 7030000460 | S.RESISTOR  MCRIOEZHJ 4.7kQ (472) R12 7030000480 | S.RESISTOR  MCRI0EZHJ 8.8kQ (682)
R13 7030000640 | S.RESISTOR  MCR10EZHJ 150 kQ (154} R13 7030000640 | S.RESISTOR  MCR10EZHJ 150 kQ (154}
R14 7030001560 | S.RESISTOR  MCR10EZHJ 1.5MQ (155) R14 7030000420 | S.RESISTOR  MCRI0EZHJ 2.2kQ (222)
R15 7030000580 | S.RESISTOR  MCR10EZHJ 47 kQ (473) R17 7030000380 | S.RESISTOR  MCR10EZHJ 1 kQ (102)

R16 7030000260 | S.RESISTOR  MCR10EZHJ 100 Q (101)

Ct 4030004720 | S.CERAMIC C2012JB 1H 102K-T-A

Ct 4510001100 ELECTROLYTIC 16 MS7 10 uF ca 4030008680 | S.CERAMIC C2012 JF 1C 105Z-T-A
c2 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A C3 4030004750 | S.CERAMIC C2012 4B 1H 103K-T-A
C3 4030005000 | S.CERAMIC C2012 CH 1H 121J-T-A C4 4030005080 | S.CERAMIC C2012 JB 1H 223K-T-A
C4 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A Cs 4030004640 | S.CERAMIC C2012 SL 1H 181J-T-A
Ccs 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A Ccé 4030004740 | S.CERAMIC C2012 JB 1H 472K-T-A
Cce 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A c7 4030006450 | S.CERAMIC C2012 JF 1H 103Z-T-A
c7 4030004970 | S.CERAMIC C2012 CH 1H 680J-T-A c8 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
c10 4030005000 | S.CERAMIC C2012 CH1H 121J-T-A C9 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
ci2 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A Ci10 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
C13 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A Ct1 4030008960 | S.CERAMIC C2012 JB 1C 104K-T-A
C14 4030004740 | S.CERAMIC C2012 JB 1H 472K-T-A c12 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
C15 4030004710 | S.CERAMIC C2012 JB 1H 471K-T-A C13 4030006450 | S.CERAMIC C2012 JF 1H 103Z-T-A
Ci6 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A Ci4 4030004900 | S.CERAMIC C2012 CH 1H 180J-T-A
c17 4030004720 | S.CERAMIC 2012 JB 1H 102K-T-A Ci5 4030004900 | S.CERAMIC G2012 CH 1H 180J-T-A
Cct8 4030004710 | S.CERAMIC C2012 JB 1H 471K-T-A Ci6 4030006450 | S.CERAMIC C2012 JF 1H 103Z-T-A
C19 4030004520 | S.CERAMIC C2012 SL 1H 220J-T-A C18 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A

C20 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A
C21 4030004760 | S.CERAMIC C2012 JF1E 104Z-T-A
czz 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A EP1 910035211 PCB B 2980A (FX975-1)
cz23 4030004760 | S.CERAMIC C2012 JF 1E 1042-T-A EP2 6910003330 | LEADFRAM PD2.0-0.9-8

C24 4030004720 | S.CERAMIC C2012 JB 1H 102K-T-A
Ccz5 4030004760 | S.CERAMIC C2012 JF 1E 104Z-T-A

w1 7030000010 | S.JUMPER MCR10EZHJ JPW (000)

wz 7030000010 | S.JUMPER MCR10EZHJ JPW (000)

w3 7030000010 | S.JUMPER MCR10EZHJ JPW {000}

W4 7030000010 | S.JUMPER MCR10EZHJ JPW (000}
- EP1 910035181 PCB B 2971A (FX975-1)

EP2 6910003330 | LEADFRAM PD2.0-0.9-8

S. = Surface mount




SECTION 6

ADJUSTMENT PROCEDURES

6-1 PREPARATION BEFORE SERVICING

BREQUIRED TEST EQUIPMENT

EQUIPMENT GRADE AND RANGE EQUIPMENT GRADE AND RANGE
DC power supply Output voltage :13.8VDC Audio generator Frequency range 1300 ~ 3000 Hz
Current capacity :10 A or more Output ievel :1~200mV
RF power meter Measuring range 1~50W Attenuator Power attenuation  : 40 or 50 dB
(terminated type) Frequency range 1120 ~ 200 MHz Capacity : 25 W or more
Impedance 150 Q - : o
SWR - Less than 1.2 - 1 AC millivoltmeter Measuring range :2~200mV
Frequency counter Frequency range :0.1 ~ 200 MHz Oscilloscope gzgseg:y ::292 gg 1~~2$0MVHZ
Frequency accuracy :+ 1 ppm or better uring rang o
Sensitivity : 100 mV or better DC voltmeter Input impedance 1 50 k€¥/DC or better
Distortion meter Frequency range  :1kHz+10Hz FM deviation meter | Frequency minimum : 200 MHz
Measuring range :1~100% Measuring range 10 ~ 5 kHz
Standard signal Frequency range : 120 ~ 200 MHz External speaker Impedance 4Q
generator (SSG) Output level :=127 ~-17 dBm
(0.1 gV ~ 32 mV)
B CONNECTIONS
FM deviation Attenuator Standard Signal
meter 40 or 50 dB h generator
RF power meter CAUTION:
S0 Wis0 @ DO NOT connect the
DC power supply to[DC 13.8V] ts;grr:al g;zerator while
13.8 V/I0 A ransmitiing.
. ) to [EXT SP}
Distortion meter 1 Frequency counter

SpeakerD]———- ‘

Oscilloscope
b
to Microphone connector

Microphone Input

e Microphone connector (Front panel view)
AC millivolimeter

Audio generator

ol o |0 Microphone GND
HER S|
L I (—

Q.Q o'o </ PTT oM ©) POWER
whyl @ © DIMMER
(&) L - 0

1 d

FRONT VIEW




6-2 PLL ADJUSTMENT

ADJUSTMENT
MEASUREMENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE POINT
UNIT LOCATION UNIT | ADJUST
LOCK # Operating frequency: 150.000 MHz MAIN | Connectthe DC 21V vCO L2
VOLTAGE @ Receiving voltmeter to CP2.
REFERENCE ® Select any channel. Rear | Loosely couple the | The same frequency | MAIN R82
FREQUENCY ® Connect the RF power meterora 50 Q panel | frequency counter | as the programmed
dummy load to the antenna connector. to the antenna one.
#Be sure the CTCSS and DTCS are turned connector.
OFF and that there is no audio input to the
microphone connector.
® Transmitting
6-3 RECEIVER ADJUSTMENT
ADJUSTMENT
MEASUREMENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE POINT
UNIT | LOCATION UNIT | ADJUST
SENSITIVITY NOTE: When the sensitivily is less than 0.2 uV on every channel, the following sensitivity adjustment is not necessary.

Skip to Section 6 - 4 TRANSMITTER ADJUSTMENT.

® Operating frequency: 150.000 MHz
o Connect the SSG to the antenna connector

and set as:
Level :0.2 pV* (~121 dBm)
Modulation :1kHz
Deviation :+3.0kHz
#[SQL] control : Maximum counterclockwise
® Receiving

MAIN

Connect the distor-
tion meter to the
[EXT SP] jack with
a4 Qload.

Minimum distortion
fevel

MAIN | Adjust in

sequence
L8, L7, 186,
L5, L3, L2,
L1

* This output level of the standard signal generator (SSG) is indicated as SSG's open circuit.
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6-4 TRANSMITTER ADJUSTMENT

MEASUREMENT A TNT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
QUTPUT ® Solect a channel which is programmed for | MAIN | RF power meter 25W MAIN R55
POWER high power and which is around the center
of the frequency range.
# Connect the RF power meter to the antenna
connector.
® Transmitting
2 | ®Select a channel which is programmed for 5W R54
low power and which is around the center
of the frequency range.
YGR QUTPUT| 1 | @ Remove W4. MAIN | Connect the power | More than +23 dBm Verify
For repair & Transmitting meter {200 mW)
(purposes oniy) (1 W; 430 dBm}
tolL16
NOTE: Return W4 to its previous position after checking.
DEVIATION ® Operating frequency : 174.000 MHz Rear | Connectthe FM +4.0 kHz MAIN R9g
# Connect the audio generator to the micro- | panel | deviation meter to
phone connector* with an AC millivoitmeter the antenna con-
and set as: nector via the
Level :50 mv attenuator.
Frequency :1.0kHz
® Set the FM deviation meter as:
HPF 120 Hz
LPF 120 kHz
De-emphasis : OFF
® TONE (CTCSS, DTCS): OFF
® Transmitting
® Set the audio generator as: +3.0 kHz Ra3
Level :5.0mV
Frequency :1.0kHz
NOTE: Repeat steps 1 ~ 2 several times for precision.
CTCSS o Select a channel which is programmed for | Rear | Connectthe FM 0.7 kHz MAIN R125
DEVIATION CTCSS encoder. (67.0 Hz) panel | deviation meter to
® Set the FM deviation meter as: the antenna con-
HPF 120 Hz nector via the
LPF 120 kHz attenuator.
De-emphasis : OFF
® Apply no signal to the microphone
connector.
& Transmitting
DTCS # Select a channel which is programmed for | Rear | Connect the oscil- | Minimum drop on MAIN R75
DEVIATION DTCS encoder. (023) panel | loscope to the FM | the wave.
(Optional) # Set the FM deviation meter as: deviation meter.
HPF 120 Hz
LPF 120 kHz
De-emphasis : OFF
# Transmitting

* See p. 6-1 for connection.
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EXT.
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« MAIN UNIT (TOP VIEW)

7-1 MAIN UNIT



The combination of this page and the next page show
the unit layout in the same configuration as the actual

P.C. Board.
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o MAIN UNIT (BOTTOM VIEW)

25A1162
QB

BASE [
}—j COLLECTOR

EMITTER |
Symbol: SY

25B1132
Q17, Q24

BASE [
WE.LE':TGHEE j :|
EMITTER

Symbol: BA

28C2712
Q10, Q11, Q23, Q26, Q28

BASE ]
?‘—:l COLLECTOR
EMITTER [

Symbol: LY

25C2714
Q15

BASE []
jrl‘—:I COLLECTOR
EMITTER ]

Symbol: QY

25C3661
Q7

BASE
F‘—j COLLECTOR
EMITTER ]
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RN1402
Q13,16

BASE [
F‘-:I COLLEGTOR
EMITTER [

Symbeal: XB
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Q9

BASE [
?‘-: COLLEGTOR
EMITTER [

Symbol: XC

RN1404
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BASE [
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EMITTER ]
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BASE [
?‘j COLLECTOR
EMITTER [

Symbol: RG
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12

SOURCE ]
HL:I GATE
DRAIN [

Symbol: VG

25K209
Q7

SOURCE [C]
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Symbol: XY

35K166

Q3
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7-4 PLL UNIT
e PLL UNIT (TOP VIEW)

The combination of this page and the next page show
the unit layout in the same configuration as the actual

P.C. Board.
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 CTCSS UNIT (TOP VIEW)

The combination of this page and the next page show

the unit layout in the same configuration as the actual
P.C. Board.
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