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FOREWORD

Thank you for purchase of the ICOM IC-V100, the most technologically advanced and sophisticated VHF
mobile on the Land Mobile market today.

Utilizing sophisticated computer based technology and ICOM'’s precision VHF engineering, the IC-V100
incorporates state-of-the-art design concepts to meet the demanding needs and requirements of the Land
Mobile user.

ASSISTANCE

There are seven different versions of the IC-V100, including the U.S.A., UK., and GENERAL models. This
maintenance manual is designed to cover every version. Each model is assigned a particular code number
as follows:

CODE NO. VERSION Band (MHz) Output Power |Channel Spacing| Deviation
#01 U.S.A, 148 ~ 174 50W 25kHz +5kHz
#02 U.S.A, 136 ~ 144 50W 265kHz +5kHz
#03 UK, 148 ~ 174 S50W 12.5kHz +2.5kHz
#05 General 148 ~ 174 S0W 25kHz +5kHz
#06 General 136 —~ 144 S50W 25kHz +5kHz
#0O7 General 148 — 174 25W 25kHz +5kHz
#08 General 136 ~144 | = 25W 25kHz +5kHz

Flease contact your nearest ICOM Service Center if you require assistance or information regarding the
operation and capabilities of the IC-V100. Addresses are provided on the title page of this manual.
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GENERAL

Frequency range

Number of channels

Usable temperature
Voltage polarity

Quantity of semiconductors
Channel spacing

Frequency stability
Antenna impedance
Power supply requirement
Current drain

Dimensions
Weight

RECEIVER

Receiving system
Modulation acceptance
Intermediate frequency
Sensitivity

Threshold squeich sensitivity
Spurious & image rejection
Selectivity

Intermodulation rejection
Audio output power

Audio output impedance

TRANSMITTER
Qutput power
Emission mode
Modulation system

Max. frequency deviation

Spurious & harmonic emissions

SECTION 1 SPECIFICATIONS

136 ~ 144MHz (#02, #08, #08 versions}

148 ~ 174MHz (#01, #03, #05, #07 versions)

16 channels

—30°C~-+60°C

Negative ground .

ICs: 23 . Transistors: 31 FETs: 6 Diodes: 62

25kHz (#01, #02, #05, #06, #07, #08 versions)

12.5kHz (#03 version)

+5ppm (—30°C~+60°C)

50 chms

13.8V DC (+15%)

Transmit 12A (50W) (#01, #02, #03, #05, #06 versions}
9A (25W) (#07, #08 versions)

Receiver Standby: 0.5A AF max. power: 1.2A

170mm(W) X50mm(H) X 260mm(D}

2.6kg

Double-conversion superheterodyne
16K0F3E

1st: 21.8MHz 2nd: 455kHz

Less than 0.35uV for 12dB SINAD
Less than 0.3uV

80dB

70dB minimum at adjacent channel
70dB

More than 5W at 10% distortion

4 ohms

50W (#01, #02, #03, #05, #06 versions)

25W (#07, #08 versions)

16KOF3E

Variable reactance frequency moduiation
+5kHz (#01, #02, #05, #06, #07, #08 versions}
+2.5kHz (#03 version)

More than 70dB below peak power output
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SECTION 2 OPERATING CONTROLS

FRONT PANEL
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SECTION 3

MAIN UNIT
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PLL/PA UNITS
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SECTION 4 BLOCK DIAGRAM
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SECTION 5 CIRCUIT DESCRIPTION

5-1 RECEIVER CIRCUITS

1. ANTENNA SWITCHING CIRCUIT (PA UNIT)

The reception signals enter from the antenna connector (J3)
and pass through the low-pass filter consisting of L4~L6 and
C31~C37. The reception signals switched by the
transmission/reception switching relay are fed into the main
unit J1 through P5.

2. RADIO FREQUENCY AMPLIFIER (MAIN UNIT)
Reception signals fed from J1 are passed through the
bandpass filter consisting of D1~D4 and pattern coils to
eliminate unnecessary signals from the band.

The signals which have passed through the bandpass filter
are amplified by N-channel MOS FET of Q1 for high-gain
and low-noise amplification.

The signals amplified by Q1 pass through the bandpass filter
consisting of D5~D12 and pattern coils, then enter the 1st
gate of the mixer Q2. The local oscillator output from PLL
unit is injected into the 2nd gate of this FET. Mixed with this
signal they are converted to the 1st intermediate frequency
(21.8MHz).

3. INTERMEDIATE FREQUENCY CIRCUIT (MAIN UNIT)
The 1st intermediate frequency converted to 21.8MHz is
turned into a necessary band by the crystal filter of FI1 and
then amplified by the IF amplifier of Q3. The amplified signals
undergo matching with L6 and enter IC1 (PIN 16) of the next
stage.

IC1 is an IC chip for FM-IF. The amplifier for the 2nd local
oscillator, the 2nd mixer, the limiter amplifier, the quadrature
detector and the active filter are collected in one package.

The signal which entered IC1 (PIN 16) is mixed with the 2nd
local oscillator of C34, C35, crystal X1 (21.345MHz), and
emitted from PIN 3 as the 2nd intermediate frequency of
455kHz. This signal passes through the high-performance
ceramic filter of FI2, enters PIN 5, and is detected through the
limiter amplifier. The phase delay element (X2) isused in the
detection circuit to improve temperature characteristics.

4. AUDIO FREQUENCY AMPLIFICATION CIRCUIT
{MAIN UNIT)

The detection output from IC1 (PIN 9) passes through the
deemphasis circuits of B36 and C50, and enters the low
frequency amplifier of IC2(A). The out-of-band signals are
removed from the amplified output by the high-pass filter
consisting of IC2(B}, and after the volume is controlied by the
IC3 electronic volume control, the output is amplified by 1C4
to drive the speaker.

5. SQUELCH CIRCUIT

The noise components of more than 20kHz from the
detection output are amplified by I1C1, then are rectified by
D14 and D15. This rectified voltage actuates the squelch
trigger circuit of IC1 and makes the squelch control signal
enter from PIN 13 to MPU (PIN 15}. MPU emits the RMUT
(receiver mute) signal and squelches by turning ON/OFF the
FET switch of Q5.

Unless there is DOUT output, the RMUT signal is not
activated by the squelch control signal only.

Q4 is to remove the channel switching noise generated by
scanning, and applies gate voltage to Q8 when the strobe
signal is emitted 1o prevent noise.

5-2 TRANSMITTER CIRCUITS

1.  MIC AMP CIRCUIT (PLL UNIT)

The audio signal from the microphone, after preemphasis of
6dB/oct at 300Hz~3kHz by C1and R1, is amplified by IC1(A)
and is limiter-amplified by IC1(B). Components over 3kHz of
the signal are cut out by the splatter filter of IC2{A) and the
expansion of unnecessary bands is inhibited. The signal
enters the VCO unit as an FM modulation signal.

2. MODULATION CIRCUIT (VCO UNIT)

The modulation signal is applied to the varicap of D5 and FM
modulation is carried out as it enters the gate of Q1 through
C4 in the direct modulation system for VCO.

3. DRIVING AMPLIFICATION CIRCUIT (PLL UNIT)

The output resulting from distributing the VCO output via the
isolation circuit consisting of L1 and R17~R23 is ampilified by
Q9. The amplified output is passed through D8 by the diode
switch from D8 and D9 during reception, and enters the 1st
mixer of Q2.

During transmission, the ampilified output above passes
through D9, is amplified by the wide-band amplification
circuit consisting of Q10, Q11 and Q12, and enters the PA
unit from J3.

4. POWER AMPLIFICATION CIRCUIT
{PA UNIT)
The transmission output from the PLL unitenters 1IC1 (PIN 1).

IC1 is an RF power module which can attain 10W with an
input of 200mW and can obtain stable output over a broad
band. The output from the power module drives the power
transistor Q1 of the final stage to attain output of SOW. An
impedance conversion circuit is incorporated inside Q1, and
by combining this with the use of the strip line, the output
becomes broad-band.
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5. LOW-PASS FILTER CIRCUIT (PA UNIT)

The output from Qt passes through the transmission/
reception switching relay of RL1, and spurious high
harmonics are fully suppressed by the 3-stage low-pass filter
consisting of L4~L6 and C31~C37.

Also, SWRis detected by D1~D4, and this voltage is used as
the control voltage of ALC and that of the “TX” indicator.

6. ALC CONTROL CIRCUIT (PA UNIT)

The voltage detected by D1~D4 enters the inverting amplifier
consisting of IC2(B), changes the bias voltage of Q2 based on
the output voltage of IC2(B), and controls the collector
voltage of Q3. This voltage enters {C1 (PIN 2) and controls
transmission output.

7. TRANSMISSION DISPLAY CIRCUIT (PA UNIT)
IC2(A) is an open loop and used as a comparator. When the
detection voltage of SWR enters IC2(A), the output becomes
LOW level. This output enters MPU PIN 13 and serves as the
control signal of the LCD “TX” indicator.

Even with the transceiver in the transmit mode, the “TX”
display is not displayed when SWR voltage is detected.

5-3 PLL CIRCUITS

1. VCO CIRCUIT

In this circuit the strip line and the varicap consisting of
D1~D4 are adopted to make wide-band oscillation. The
junction type FET Q1 performs the oscillation.

The oscillation output is passed through the buffer amplifier
of Q2 to improve the C/N (Carrier to Noise ratio)
characteristics through C9.

2. PLL CIRCUIT

The VCO output passes through the isolation circuit
consisting of R17~R23 and enters the prescaler. The dual
modulus prescaler system is adopted in PLL. In this system
the object frequency is directly oscillated by the VCO.

The signal which passed through isolation circuit is buffer-
amplified by Q1 and is then divided at IC3 and 1C4 by N-data
from the MPU. The divided signal is then phase detected with
the reference oscillator frequency in IC4 and outputs a
detector signal from pins 12 and 13.

This output is received at the charge pump circuit of Q6 and
Q7 with high power source voltage (+20V), and is applied to
the VCO unit as PD (Phase Detector) signal through the ioop
filter consisting of R44, R45, C35 and C36, to control VCO.

Incidentally, the N-data is the value obtained by dividing the
object frequency (transmission frequency during transmis-
sion, 1st local oscillator frequency during reception) by the
reference frequency.

B Object frequency
N = Reference frequency

3. REFERENCE FREQUENCY OSCILLATION CIRCUIT
The oscillator circuit consists of X1, Q2, a thermistor (R28,
R30), and the varicap of D1. The oscillation circuit composes
a reference oscillation circuit which is highly stable in a wide
temperature range. The reference oscillation is divided inside
IC4 to attain 12.5kHz.

4. UNLOCK DETECTION CIRCUIT

When PLL is unlocked, IC4 PIN 10 becomes LOW level and
the unlock detection circuit consisting of Q3 and Q4 sends
the unlock (UNLK) signal to MPU.

With the unlock signal, MPU PIN 31 emits TMUT (Transmit
Mute) signal to turn ON Q14 and turn OFF Q13, removing the
base bias of Q10~Q13 and thus controlling transmission
output.

Also, a part of the frequency obtained when the reference
oscillation is divided by 1C4 enters the booster circuit
consisting of Q8, D7, L4, from Q8, and supplies the high
voltage (+20V) to be used in the charge pump and main unit.

5-4  DISPLAY UNIT

1. DISPLAY CIRCUIT
For display, the LCD driver is used to drive the LCD by 1/2
duty and 1/2 bias.

The bias voltages are generated by the 5V and resistor divider
consisting of R2 and R3. The divided bias voltages are
supplied to each terminal of VLC1, VLC2 and VLC3, and the
LCD segment is displayed by COM0, COM1, S0~831.

2. OPERATION CIRCUIT
The SCAN (S5), UP (S6) and DOWN (S7) SWITCHES each
control the MPU directly.

PRIORITY SWITCH (S8) disblays PRIORITY INDICATOR
“0”, and makes the MPU take the PRIORITY function by
turning Q1 and Q2 ON/OFF through the flip-flop of IC3(A).

As for ON/OFF of the squelch circuit SQUELCH SWITCH
(S2) is connected by the flip-flop of IC3(B), and the voltage of
SQLYV line is lowered by this 1C3(A) output to open the
squelch circuit. At the same time the monitor terminal (PIN
42) of MPU is turned to LOW level and tone squelch is also
turned OFF.

SCAN CHANNEL SELECT SWITCH (S-SEL) and PRIORITY
CHANNEL SELECT SWITCH (P-SEL) which are located
underneath the mic connector cover, are secondary
functions of the MPU when the FUNC switch is pressed. Q3
makes the FUNC terminal on the MPU “LOW”.
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5-5 LOGIC UNIT

This unit consists of the 8-bit CMOS type MPU
(uPD78C06AG) and CMOS type RAM (uPD446C), and
mainly displays frequency and tone frequency.

1. MPU
The MPU pPD78C06AG which mainly performs control
incorporates a 4K-byte ROM and a 128-byte RAM in the chip.

The ports are distributed as follows.

(1) DATA BUS (DB0~DB7)
This is an 8-bit data bus which performs data exchange with

THE MATRIX OF DATA AND ADDRESS BUS

the 2K-byte RAM. Incidentally, DBO~DB3 are also used as
matrix input.

(2) ADDRESS BUS

(a) PORT E (PEO—~PE15)

This is a 16-bit port which can switch ADDRESS and
OUTPUT poris according to the program. PE15 is used for
the RAM ENABLE signal and PEO~PE10 for ADDRESS
signals. Also, PE14 and PEO~PE3 are used for output signals
for MATRIX, whereas PEQ is used for the COMMAND/DATA
switching signal of the LCD driver.

1 2 3 CLR
— — — — = DO
4 5 6 SCAN
Pt D D1

— — — LOCK N'MOBILE
7 8 9 BEEP
— — — S-SEL » D2
UP 0 DOWN ENT
— - — sse PP D3
PEO PE PE2 PE3 PE4 PE5 PE6

«— NORMAL MODE

—>
<«— FUNCTION MODE
(b) PORT A (PAO~PA7) o PA7 (CS)

This is an 8-bit output port with latch.

This is an ENABLE signal, which becomes LOW level when
COMMAND/DATA is given.

AT COMMAND TRANSMITTING (CODE OE, OH BLINKING ON)
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AT DATA TRANSMITTING (DATA 0A, 5H)

CS ——

PEO ——\

¢ PA4 (TMUT)
When switching from reception to transmission, this terminal
becomes HIGH level for approximately 60 milliseconds.

Incidentally, when unlocking in the transmission mode,
HIGH level is attained.

CLONING DATA CONSTRUCTION

e PA3 (RMUT)
When the reception is muted, this port becomes HIGH level.

® PA2 (COPY)
This is a data cloning switch.

* PA1 (COP)
This generates the cloning data.

\ X X X X X x x / ® START bit

® DATA bits

— S STOP bit
® @ ® ©

¢ PAQ (STRB)
This outputs the latch signal for the PLL data.

(c) PORT B (PB0O~PB7)
This is an 8-bit port which can switch over INPUT/OUTPUT
per bit according to the program.

¢ PB7 (MONI)
This is the monitor switch input port.

* PB6 (T/R)

This emits the CTCSS transmission/reception switching
signal. It becomes LOW level during transmission and HIGH
level during reception. When the tone number is 0, these
levels are reversed.

¢ PB5~PBO (S0—~S5)
These generate CTCSS data.

(d) PORT C (PCO~PC5)
This is a 6-bit input port.

e PC5 (BUSY)
This is the BUSY signal input port for the LCD driver.

® PC4 (FUNC)

This is the function switch input port. If this port’s level is
LOW when the power is ON, it serves as the reception input of
cloning.

e PC3 (TRF)
This is the input port for the transmission output indicator.

“TX” INDICATOR appears on the LCD when this port is
HIGH level.

® PC2 (SEND)
This is the transmission/reception switching signal input
port, which becomes ready for transmission at HIGH level.

e PC1(SQL)
This is the squelch open signal input port, which becomes
HIGH level at OPEN.

e PCO (UNLK)
This is the PLL unlock signal input port, which attains LOW
level during the unlock period.
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(e) OTHER PORTS
e INTO
This is the detector signal input port of the CTCSS decoder.

When this port is at HIGH level, it makes the LCD display
“CALL".

e INT1

This is the reset signal input port. When the power is turned
OFF this port becomes HIGH level, cancels the LCD,
initializes each port and enters the standby mode.

e SO
This is the output port of the shift register inside the MPU, and
it outputs N-data and LCD COMMAND/DATA.

¢ SCK
This is the SO data output timing signal port. SO varies at the
end of SCK.

* RD
This outputs the timing signal when reading external
memory.

* WR
This outputs the timing signal when writing external memory.

2. RAM
1PD446C is a CMOS 2048-word 8-bit RAM.

This RAM memorizes the channel, priority channel,
transmission/reception N-data, tone number, shift fre-
quency, tone data table, etc. in current use.

Reading and/or writing data is performed by the timing signal
of RD and/or WR according to the address specified by
PEO~PE10 of MPU.

TIMING CHART OF MEMORY READ/WRITE

PE 0~10 ><

i

— Reading point of CPU

DB %7————<7

>*

WR

—— Writing point of CPU

J—

DB 0~7 ‘—(
3. RESET CIRCUIT

When the power is ON, if the voltage of the +5V line rises, Q1
gets turned ON and the collector becomes HIGH level. When
the Q1 collector becomes HIGH level, the IC4(E) output
becomes LOW level. Then the IC4(D) output level turns from
LOW to HIGH and resets the MPU and LCD driver. When the
power is OFF, Q1 is OFF and the IC4(E) output becomes
HIGH level to make MPU stand by.

5-6 CTCSS UNIT

IC1 is a programmable CTCSS encoder/decoder. By using
crystal for the reference oscillator, high frequency stability is
attained and 37 kinds of tone are generated.

To determine the tone frequency, the code corresponding to
the tone number is given to S0~S5 and set out by MPU.

The T/R terminal transmits at LOW level and receives at
HIGH level by transmission/reception switching of 1C1.

When the unitis transmitting, if the tone number is 0, the level
becomes HIGH and no tone is output; if the tone number is
any other number, the level becomes LOW.

RESET TIMING CHART

+5V line I

1
i
1
1
|

Collector of Q1 ———

I
|
|
/
Outputs of IC4(E)

1
I
i
1
i

Outputs of IC4(D) ————
)

Power ON

|
|
—_
|
t
[

Power OFF

5—5
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SECTION 6 MECHANICAL PARTS AND DISASSEMBLY

6-1 CHASSIS DISASSEMBLY

1. Unscrew and remove the 2 hex socket screws (D from the
front panel using the supplied accessory hex wrench. \
Remove the CONTROL HEAD. N

2. Unscrew and remove the 4 screws (@) from the top cover @
and the 4 screws @ from the bottom cover. Remove the
top and bottom cover.

3. Remove the volume control knob (@ and the hex nut ®.
4. Unscrew and remove the 4 screws (®) from the front cover

and the 3 screws (@ from the DISPLAY unit. Remove the
front panel.

323 CHASSIS
(30445)
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PA HEATSINK
(20172)

PA COVER (C)
(42474)

/4
/ BOTTOM COVER
A\

(30349)
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6-2 CONTROL HEAD DISASSEMBLY

PA HEATSINK (20172) —

POWER MODULE
(SC1044 #01, #03, #05, #07)
(SC1045 #02, #06, #08)

FLEXIBLE BOARD (B-1075C)

323 REFLECTION PLATE (30446) '

&

PRIORITY CHANNEL SELECT SWITCH (SKHHAAE)
SCAN CHANNEL SELECT SWITCH (SKHHAAE)

SQUELCH SWITCH (SKHHAA 119A)

PRIORITY SWITCH (SKHHAA 119A)

SCAN SWITCH (SKHHAA 119A)

SQUELCH SWITCH BUTTON (K-51 42979)
PRIORITY SWITCH BUTTON (K-51 42979)
SCAN SWITCH BUTTON (K-51 42979)

MICROPHONE (HM-35)

&
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PA HEATSINK (20172)

POWER MODULE
(SC1044 #01, #03, #05, #07)
(SC1045 #02, #06, #08)

MAIN BOARD (B-1102D 42986)
323 CHASSIS (30445)

CONNECTOR (PI32B20P-1)

FRONT COVER (30347)
CONNECTOR (PI32B20R-1)

CTCSS BOARD (B-1072B)

POWER SWITCH (A2C-1A3)

LOGIC BOARD (B-1070D 42990)

DISPLAY BOARD (B-1069C 42985)
VOLUME CONTROL (RKDA1014QA 20KC)
CHANNEL UP SWITCH (SKHHAA 119A)
POWER SWITCH BUTTON (K-53 42918)
CHANNEL DOWN SWITCH (SKHHAA 119A)

FRONT PANEL (20238)

SPRING (H) (42765)

CHANNEL UP BUTTON (K-52 42980)
CHANNEL DOWN BUTTON (K-52 42980)
VOLUME CONTROL KNOB (N-75 42467)
HEX SOCKET SCREW (M4 X 40)
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PA UNIT DISASSEMBLY

6-3

(80# ‘vO# ‘20# S¥0L-0S)
(20# ‘SO# ‘€O# ‘LO# ¥P0L-0S) ITNAOW H3IMOJ

(22102) MNISLY3IH Vd

(L0-3SA-HW) HOLOINNOD YNNI LNY

(2862t 9eit1-9) AYV0d vd

(8-A¥0-dINS) HOLOINNOD NHOH

(AZ-20471) HOLD3IANNOD HIMOd

(962-1'S) MOVI YIMVILS TYNHILX3

(zggey) (3) 1INV TYNIWEIL
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6-4

MAIN UNIT CONNECTOR ASSEMBLY

J3
ANTENNA CONNECTOR J1
(MR-DSE-01) J3 POWER CONNECTOR
HORN CONNECTOR (LRO2-2V)
(SMP-04V-B)
| of
- O H
PA HEATSINK
(20172)
1
ICOM SCREW (C) 10 (41564} ICOM SCREW (C) 9 (41564)
THREADED SPACER (C) 4 THREADED SPACER (C) 4
(41592) (41592)
P1
0 ps )
SHIELD CASE SHIELD CASE (42273) J2 @ =
J1 (42273) ICOM SCREW.(C) 9 (41564)
THREADED SPACER (B)5 [—L
(41592)
MAIN BOARD J3 J4 W3
B-1102D [Focccocaan] FLAT CABLE
(42986) TO TONE UNIT STYLE2468 AWG26
(OPTION) VW-1E43172
[~ | ICOM SCREW (C) 10 (41564)
THREADED SPACER (C) 4 wa
(41592) [Feseeee] || FLATCABLE
o /‘ STYLE2468 AWG26
H 'E] VWE43172
! __©Lﬁ x
Ul !
L J 323 CHASSIS
J6 (30445)
TO J1
LOGIC UNIT
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PLL AND PA UNITS CONNECTOR ASSEMBLY

J3
" 2 ANTENNA CONNECTOR
POWER CONNECTOR EXTERNAL SPEAKER JACK (MR-DSE-01)
(LRO2-2V) (5J-296) J3
HORN CONNECTOR
ﬁ it | (SMP-04v-B)
AT =5 a5 T
O P )] ©
(S - F;
. P1
1@ N e o] AN N ) ®
J5
a
SET SCREW o [{ SET SCREW
(C)YM3X 6 (C) M3 X 6
(41566) (41566)
PA HEATSINK
(20172)
e —
PA BOARD RL1
f@\ B-1112B RG1V-5FJ
[ =] (42987) DG
——— )
(CYM3 X6 .é)‘ SET SCREW
(41566) \C7/, SET SCREW) | (C)M3 X6
(CYM3 X 6 (41566) .
o W7 (41566) @ /@—
T T
' | T
P o} oo o}
1'\] FN A
L ()
=4 =\ “ Il L1 L1 .JI \ \
(COM SCREW (C) 9 (41564) 1 =
THREADED SPACER (C) 4 I@\W & o
(41592) AN J3 .
PV SHIELD CASE (41286) P1 © ps
prb- L
! i
- ﬁ TO J1
= IR MAIN UNIT
H : v P1 E
e N2 o1 SHIELD CASE
SHIELD CASE (41883)
UNIT
(41699)
W3 J1
FLAT CABLE PLL BOARD
STYLE 2468 AWG26 B 11110
VW-1E43172 (42984)
T TOJ7 E
. MAIN UNIT
———————= b
wa B
FLAT GABLE A ICOM SCREW (C) 9 (41564)
STYLE 2468 AWG26 @ ) @) | THREADED SPACER (C) 4 o)
vWE43172 | S———— (41592) O,
L - I a03cHAssIS
VCO UNIT %o 5 _ (30445)
VCO BOARD LOGIC UNIT

B-1101C (42989)
SHIELD COVER (42977)
SHIELD CASE (42976)
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SECTION 7 MAINTENANCE AND ADJUSTMENT

7-1 PREPARATION BEFORE SERVICING
1. Detach the power cable and turn OFF the power switch before performing any work on the transceiver.
2. DO NOT short circuit components while making adjustments.
3. Use an insulated tuning tool for all adjustments.
4. DO NOT force any of the variable components. Tune them slowly and smoothly.

5. Follow the instructions exactly. If an indicated result is not obtained, repeat the instruction until the correct result is
obtained.

6. Check the condition of connectors, solder joints and screws when adjustments are complete. Confirm that components
do not touch each other.

7. Thereare different versions of this transceiver. Adjustment procedures and results may differ for each version. Be certain
to follow the correct procedure for the transceiver you adjust.

8. Confirm defective operation of the transceiver first when checking an out-of-service unit. Verify that external sources do
not cause the problem.

9. Use the correct tools and test equipment.
10. To remove the transceiver covers, refer to SECTION 6-1.

11. Connect a 13.8V DC external power source to the POWER CONNECTOR.
Make sure to check the voltage polarity.

12. For the transmission problems, connect a 50Q2 dummy load to the ANTENNA CONNECTOR. For reception problems,
attach an antenna or signal generator to the ANTENNA CONNECTOR. DO NOT transmit into the signal generator.

13. Re-check for the suspected malfunction with the POWER SWITCH ON.

14. Check the defective circuit. Measure the DC voltages of the collector, base and emitter of each transistor.
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7-2 OPERATING FREQUENCY AND TONE NUMBER SET
B EXTERNAL KEYBOARD CONNECTION

When the transceiver is placed in programming mode while
changing the operating frequency, tone number, etc.,

connect an EX-494 EXTERNAL KEYBOARD.

(1) Remove the 2 hex socket screws from the front panel.
Remove the CONTROL HEAD.

(2) Remove the 4 screws from the back of the CONTROL
HEAD. Remove the front cover. (Fig 1.)

(3) Plug the connector from an EX-494 EXTERNAL
KEYBOARD into J4. (Fig 2.)

(4) Plug the CONTROL HEAD into the main body. (Fig 3.)
B PROGRAMMING

(1) Programming mode

Hold Release

FUNCTION FUNCTION
[ (5] 9] [3] [5] j
L_J TTON FREQ x| FREQ SPEC L

(2) Operating frequency

Release
= . __
FREQ (6 digits) E [
(3) Transmit CTCSS tone number
Release

FUNCTION

(1 or 2 digits)

ENT

NOTE: Please consult PROGRAMMING MANUAL for more
detailed programming information.
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7-3 PLL ADJUSTMENT

INSTRUMENTS REQUIRED CONNECTIONS
(1) VOLTAGE REGULATED POWER SUPPLY R |
L ] DLI’[DUT VGHEQE : 13.8V DE +15% ' ] H|-|_'.;|_]|__.-'.ll|-|-|:| pr— - :
® Current capacity . 20A i AP OERSURELS = !
(2) VOLTMETER |
¢ Input impedance : S0KQYV DC or better TR - : ;
13 FREQUENGY |
CELMTEH 13 | |
(3) FREQUENCY COUNTER - \ .= e |
* Frequency minimum : At least 170MHz e S '
& Accuracy . Better than =1ppm , e —
e Sensilivity . 100mV or better ' -
#02, #06, #0B VERSIONS
| _ MEASUREMENT =k AD IS TENT
ADJUSTMENT ADJUSTMENT CONDITIONS
UNIT LOCATION UNIT | ADJUST
LOCHK, | 1| ® Operating frequency: 136.00MHz | PLL Connect a voltmeter - 1.5V VCO C1
VOLTAGE * Receive mode : | between R45 and '
| ] GROUND. B
REFERENGCE | 1 | » Operating frequency: 13600MHz | PLL Connect a frequency 136.0000MHz | PLL C28
| FREQUENCY | | ® Transmit mode | _counter to J3. B [ -
#01, #03, #05, #07 VERSIONS
MEASUREMENT e Al ST
ADJUSTMENT ADJUSTMENT CONDITIONS VALU
UNIT LOCATIOM UNIT ADJUST
LOCK . 1 | » Operating frequency: 148.00MHz | PLL Connect a voltmeter 1.5V VCO C1
| VOLTAGE | | * Receive mode between R45 and i
| . .| GROUND. | | ..
| REFERENCE | 1 | ® Operating frequency: 148.00MHz PLL | Connect a frequency | 148.0000MHz PLL C28
| FREQUENCY | | @ Transmit mode L | countertodd. | |

PLL/VCO UNIT

| "-,l
15.'3.%;" 07 0o JA3 Check Pond for the Reference Frequency

L
g
Do
iy
i

(Connect a frequency counler.)

— 28 Reference Freguency Adjustment

R45 Check Point for the Lock Vollage
(1o Vollmeter)

C1 Lock Voltage Adjustment
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7-4 TRANSMITTER ADJUSTMENT

INSTRUMENTS REQUIRED ' : CONMNECTIONS
(1) VOLTAGE REGULATED POWER SUPPLY 6} DIRECTIONAL
* Output voltage - 13.8V DC +15% HENOETACE COURER  leawe
» Current capacity : 20A | POWER SUPPLY F st o
(2) RF POWER METER (TERMINATED TYPE)
* Measuring minimum : At least 100W
® Frequency minimum At least 170MHz h n {51 FM
* Impedance : 5002 - E,.E":'EPT_ o
* SWR ; Less than 1:1.1 E -
i ! SR ?FF*FF“_ - SOHz
(3) AUDIO GENERATOHR | [ RF i . HPL POy
e Qutput frequency At least 3000Hz EONE | I Sty
* Qutput level 0~ 200mv - DEV. SENS P-P2
(4) AC MILLIVOLTMETER =
* Measuring range 2 10my ~— 3V 5 AUDHD :‘.",:'J'%N CTOR .
: . GEMERATOR N OSCILLOSCOPE
! {5) FM DEVIATION METER
5 * Frequency minimum : At least 170MHz
' » Measuring range - 0~ +10kHz 14) AC ]
MILL LT
(6) DIRECTIONAL COUPLER - MIG CONNECTOR |
* Frequency mimimum : Al least 170MHz | o] =1 EEY BT !
J|1 " |?|J? SWITCH l
(7) OSCILLOSCOPE I ——— g j
* Freguency range . DC ~ 5MHz s o) [—
___®*Measuringrange  : 0.01 10V FESFNIEES AR
#02, #06, #08 VERSIONS
e ' i 9 i MEASUREMENT | ADI TN
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE A BT
S Ry z : UNIT - LOCATION UNIT | ADJUST
OUTPUT 1| # Operating frequency: 144.00MHz PLL Remove P1 from J3 and | Greater than PLL Verify
POWER * Transmit mode connect an RF voltmeter | 23dBm
or an RF power meter (200mW)
| - S (5042 load) to J3.
2| ® Turn B1 on the PA unit maximum Rear | Connecta péﬁé}-r_ﬂé’ler—m Maximum PA | C11
CCW for applying no ALC. panel to ANTENMNA, output (more
® Connect J3 to P1 on PLL unit. CONNECTOR. than 60W)
ALC 1| ® Operating frequency: 144.00MHz Rear Connect an RF power S0W (less P, R1
() #02, #06 * Transmit mode panel meter to ANTENNA than 12A) |
VERSIONS CONNECTOR. ) |
'NOTE: Verify the output power in the band (136 ~ 174MHz) 50 ~ 60W. - |
. | Ifnot, adjust L6, extend or shorten, on the PA unit. . i : ’
ALC 1| # Operating frequency: 144.00MHz Rear Connect a power meter | 25W (less PA R1
#08 ® Transmit mode panel to ANTENNA than 9A)
VERSION CONNECTOR. l
NOTE: Verify the output power in the band (136 ~ 174MHz) 22 ~ 28W.
) _If not, adjust L6, extend or shorten, on the PA unit.
DEVIATION |1 | ® Operating frequency: 144.00MHz Rear Connect an oscilloscope | Make the PLL R2
* Apply AF signal TkHz/SmV to MIC panel to output terminal of the | symmetical
CONNECTOR,. deviation meter. wave form.
* Transmit mode - S I B .
2| = Apply AF signal 1TkHz/50mV (20dB Connect deviation meter +4.7kHz PLL R8
up) to MIC CONNECTOR,. to ANTENNA
* Transmit mode E CONMNECTOR through
- | the directional coupler.
3| ® Apply AF signal 1kHz/5mV (20dB +3.5kHz R4
' down) to MIC CONNECTOR.
| ® Transmit mode
4 | e Apply AF signal 1kHz/5mV to MIC Connect a millivoltmeter | Record the reading.
. CONMECTOR. | to the deviation meter.
| ® Transmit mode | |
! 5| » Apply no signal to MIC ; Record the reading.
| CONNECTOR.
NOTE: Verify that the recorded ratio (see STEP 4 and STEP 5) must be greater than 40dB.
TONE 1| * Operating frequency: 144 00MHz Rear Connect a deviation +0.5kHz PLL R74
DEVIATION * TONE No.: 01 panel meter to ANTENMNA
* Apply no signal to MIC CONMNECTOR through
CONMNECTOR. the the directional
* Transmit mode coupler.
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#01, #03, #05, #07 VERSIONS

ManualsPlus.com

iy S L e MEASUREMENT 2L S A ARJUSTMENT,
ADJUSTMENT ADJUSTMENT CONDITIONS . VALUE - 5 .
: : | UNIT LOCATION R CUNIT  |ADJUST
OuUTPUT 1 | » Operating frequency: 174.00MHz PLL Remove P1 from J3 and | Greater than PLL Verify
POWER * Transmit mode connect an RF voltmeter | +23dBm
! or RF power meter (500 | (200mW)
_ ' load) to J3.
2 | * Turn R1 on the PA unit maximum Rear Connect a power meter | Maximum PA c11 |
CCW for applying no ALC. panel to ANTENNA, | output (more '
e Connect J3to P1on PLL unit. | CONNECTOR. ' than 60W)
ALC 1 | ® Operating frequency: 174.00MHz | Connect a power meter | 50W (less PA R1
(a) #01, #03 * Transmit mode | to ANTENNA than 12A)
#05 N CONNECTOR. |
VERSIONS | | |
NOTE: Verify the output power in the band (148 ~ 174MHz) 50 ~ 60W. |
. If not, adjust L6, extend or shorten, on the PA unit. '
ALC ' 1 | ® Operating frequency: 174.00MHz Rear Connect a power meter | 25W (less PA A1
® #07 | ® Transmit mode panel | to ANTENNA than 9A)
VERSION CONNECTOR, |
NOTE: Verify the output power in the band (148 ~ 174MHz) 22 ~ 28W.
Bt e : If not, adjust L6, extend or shorten, on the PA unit.
DEVIATION |1 | = Operating frequency: 174.00MHz Rear Connect an oscilloscope | Make the PLL Rz
() #01, #05 * Apply AF signal 1kHz/SmV to MIC panel to output terminal of the | symmetical
HOT CONNECTOR. deviation meter. wave form.
VERSIONS * Transmit mode '
2 | = Apply AF signal 1kHz/50mV (20dB Connect deviation meter +4.7kHz | PLL RS
} up) to MIC CONNECTOR. ' to ANTENNA
: ® Transmit mode COMNMNECTOR through
directional coupler,
5 | o Apply AF signal 1kHz/5mV (20dB +3 5kHz R4 |
down) to MIC CONNECTOR. |
* Transmit mode N L _
4 | = Apply AF signal 1TkHz/SmV to MIC | Connect a millivoltmeter | Record 1hE'feaEli'ng___ -
; CONNECTOR. | to the deviation meter,
5 | ® Transmit mode '
; ‘5 | * Apply no signal to MIC Record the reading.
| | CONNECTOR.
I NOTE: Verify that the recorded ratio (see STEP 4 and STEP 5) must be greater than 40dB. - |
503 1 | ® Operating frequency: 174 00MHz Rear Connect an oscilloscope | Make the PLL -
VERSION e Apply AF signal 1kHz/SmV to MIC pane| to output terminal of the | symmetical
CONNECTOR. deviation meter, wave form.
_ | *Transmitmode |
2 | » Apply AF signal 1kHz/50mV (20dB | Connect deviation meter |  +22kHz | PLL  Ra
up) to MIC CONNECTOR,. to ANTENNA
® Transmit mode CONNECTOR through
directional coupler.’ ] )
3 | » Apply AF signal 1kHz/5mV (20dB +1.75kHz | Rd
! down) to MIC CONNECTOR. !
| __| ® Transmit mode | ;
4 | ® Apply AF signal 1kHz/SmV to MIC Connect a millivoltmeter | Record the reading.
CONNECTOR. ’ to the deviation meter.
* Transmit mode ] B 5
5 | ® Apply no signal to MIC Record the reading. :
CONNECTOR. :
NOTE: Verify that the recorded ratio (see STEP 4 and STEP 5) must be greater than 40dB. R
TONE 1 | ® Operating frequency: 174.00MHz Rear Connect a deviation +0.5kHz PLL R74 |
DEVIATION p * TONE Mo.: 01 panel meter to0 ANTEMNA !
(w) #01, #05, ® Apply no signal to MIC COMNMNECTOR through-
#07 CONNECTOR. the directional coupler,
VERSIONS ® Transmit mode
#03 +0.3kHz PLL H74
VERSION
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PA UNIT

11 BRF Power Adjustmeant

grDa3aafaaaas

pmBaaasas s

—— R1ALC Adjusiment
SOW (#0171, #02, #03, #05, #06)
25W (#07, #08)

PLL UNIT

R4 Deviation Adjustment e =
+3.5kHz (#01, 802, #05, #06, #07, #08) T ) 5 el DE'_I'&.I"'.
F1.76kHz [(#03) - z -'a-]li.!r_..,

R2 Limiter Level Adjustment —

D
r.-rr"h'r-"'.']"'-'m.l.'_-.rnr'g. v v
Sk m-0027, ¢78 o '
= Lk -
iy

RE& Deviation Adjustment
=4 ThHz (801, #02, #05, #06, #07, #08)
F2 2kHz (#03)

R74 TONE Deviation Adjustment
=0.5kHz (01, #02, #05, #06, #07. #0B)
+0.3kHz {#03)
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7-5 RECEIVER ADJUSTMENT

 INSTRUMENTSREQUIRED | ~ CONNECTIONS >
(1) VOLTAGE REGULATED POWER SUPPLY '
- * Dutput voltage : 13.8V DC £15% (1) VOLTAGE
* Current capacity : 20A REGULATED ﬂ
POWER SUPPLY
{6} EXTERNAL
(2) OSCILLOSCOPE SPEAKER
* Frequency range : DC ~ 5MHz
* Measuring range : 001 — 10V {4) SIGNAL (2
GEMERATOR OSCILLOSCOPE

(3) AC MILLIVOLTMETER

® Measuring range 2 10mVy -~ 50V oo
5 AG
(4) SIGNAL GENERATOR b et METEn
® Frequency minimum At least 170MHz

* Output level C 0V -~ 32mVY |
(—127dBm ~—17dBm) e
| |5 DISTORTION
METER
(5) DISTORTION METER
® Frequency range : 1kHz +10Hz MIC CONNECTOR
* Measuring range » 1%~ 100%
(6) EXTERNAL SPEAKER Bt desdsi
* |mpedance - 40 or Connect the micraphone
| (V) VOLTMETER
I ® [nput impedance - 50k DC or better )
#02, #06, #0B VERSIONS
P s L e ME ASUREMENT - - St . ADJUSTMENT - =
 ADJUSTMENT |  ADJUSTMENT CONDITIONS F——T1—— —ENALUE o = Hﬁm —
e g o e R, Pl l_.ll'slIT_.' LOCATION UNIT | ADJUST
TRACKING 1| * Operating frequency: 136.00MHz MAIN Connect a voltmeter to B\ MAIN R20
R15.
SENSITIVITY |1 | ® Operating frequency: 144 00MHz Rear Connect a distortion Minimum | MAIN C3.C4
* Squelch: OFF (open) panel meter to the EXTERMAL | distortion C7, C8
* Apply RF signal to ANTENNA SPEAKER JACK with 400 | level C10
CONNECTOR. load. C11
Level : 0.32uV (—117dBm) (Less than C12
Dev. . +3.5kHz 0.35uV for L4, L5
Mod. . 1kHz 12dB SINAD) L&
_NOTE: Adjust coils as above for 2 or 3 times. R b, b | e S
BEEP LEVEL |1 | * AF VOLUME: minimum Rear Connect an oscilloscope Wp-p MAIN RE1
* Push and hold the CHANNEL panel to the EXTERNAL
UP/DOWN switch, SPEAKER JACK with 402
load. '
SQUELCH 1 | * Operating frequency: 144 00MHz Rear Connect a speaker to the | Verify that SQUELCH is closed
s Apply BF signal to ANTENNA panel EXTERNAL SPEAKER when turning R11 CW on the
| CONNECTOR. JACK. DISPLAY UNIT.
1 Level : 0.28uV (—118dBm) _ }
Dev. : +3.5kHz :
Mod. : 1kHz |
|| ® Squelch: ON (closed)
| 2 To start point ‘ DIS- R11
| of reception | PLAY
3 | ® Apply no signal to ANTENNA i Squelch is Verify
CONNECTOR. i | closed.
AFQUTPUT |1 * Apply RF signal to ANTENNA Rear | Connect an AC millivolt- | Greater than . Verify
CONNECTOR. panel | meter to the EXTERNAL | 4.5V at 10% |
| Lewvel : 32uV (—77dBm) | SPEAKER JACK with 400 | distortion _
Dev. : +3.5kHz load. !
Mod. : 1kHz o ‘
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#01, #03, #05, #07 VERSIONS
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R | el N MEASUREMENT EUCs EMEREE
ADJUSTMENT ADJUSTMENT CONDITIONS . VALUE :
A UNIT LOCATION UNIT | ADJUST
TRACKING |1 | ® Operating frequency: 174.00MHz MAIN | Connecl a voltmeterto | 18V MAIN A20
' R15. ' -
SENSITIVITY |1 |  Operating frequency: 174.00MHz Rear | Connect a distortion Minimum MAIN | C3.C4,
(® #01, #05, | | * Sguelch: OFF {open) panel meter to the EXTERNAL | dislortion C7, CB,
| #O7 || ® Apply RF signal to ANTENNA . SPEAKER JACK with 4Q | level C10,
VERSIONS CONNECTOR, load, C11,
Level : 0.32uV (- 117dBm) (Less than C12,
Dev. : +3.5kHz 0.35uV for L4, L3,
Mod. : 1kHz 12dB SINAD) N
: NOTE: Adjust coils as above for 2 or 3 times.
SENSITIVITY |1 » Operating frequency. 174.00MHz Rear | Connecta distortion Minimum MAIN | C3,C4, |
& #03 * Squelch: OFF {open) panel meter to the EXTERNAL | distortion | C7,C8,
VERSION * Apply RF signal to ANTENNA SPEAKER JACK with 402 | level I 10,
CONMNECTOR load. | C11,
Level : 0.32uV (—117dBm) (Less than | C12,
Dev, : +3.5kHz 0.35uV for L4, LS5,
| Mod. : 1kHz 12dB SINAD) B j__l__E.
| NOTE: Adjust coils as above for 2 or 3 times. o '
| BEEP LEVEL | 1| ® AF VOLUME: minimum Rear Connect an oscilloscope 1Vp-p MAIN RE1
® Push and hold CHANMNEL panel to EXTERNAL SPEAKER g
. UP/DOWN switch. | JACK with 40 load. I a o d
SQUELCH 1| = Operating frequency: 174.00MHz Rear Zonnect a speaker to the | Verify squelch to close when turn |
¢ Apply RF signal to ANTENNA panel | EXTERNAL SPEAKER | R11 CW.on the DISPLAY unit.
. CONNECTOR. JACK.
Level : 0.28uV (—118dBm)
| | Dev. : t3.5kHz
| Mod. : 1kHz
|| Squeleh: ON (closed) - o
2| To start point | DIS- R11 |
= | of reception  PLAY |
3 | * Apply no signal to ANTENNA | Squelch is Verify
; | CONNECTOR. closed.
, AFQUTPUT |1 I s Apply RF signal to ANTENNA, Rear | Connect an AC millivolt- | Greater than Verify
(&) #01, #05, | CONNECTOR. panel | meter to the EXTERNAL | 4.5V at 10%
#07 Level : 32uV (—77dBm) ' SPEAKER JACK with 40 | distortion
VERSIONS Dev. . +3.5kHz " load.
| - Mod. © 1kHz
AF QUTPUT |1 | & Apply RF signal to ANTENNA Rear Connect an AC millivolt- | Greater than Verify
#O3 CONNECTOR. panel meter to the EXTERNAL | 4.5V at 10%
VERSION Level  32uV (—77dBm) SPEAKER JACK with 400 | distortion
Dev. : +1.75kHz - load.
_Mod. : 1kHz
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MAIN UNIT

DISPLAY UNIT

e Sensitivity Adjustment

ManualsPlus.com

000

200000000004

200 O

Sk )

Raac> |

oCoO0O000O00
o 1¢7 e
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el leflo]la) 022 R76 |
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(s} e ool n-0 (85 n A e

aghH G AsT
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H15 Check Point for Tracking Adjustment
(to Valtmeter)

GBE

Js N
-]
T

ol e
0 o
i [+

R20 Tracking Adjustment
BY (#02, #06, HOB)
18V (#01, #03, #05, #07)

61 Beep Level Adjustment (1V P-P)

Fdicom o Ic-vi100 POWER
= VOLUME |
SOL  PRIO  SCAN  DOWN CHANNEL UP | - . IE

—

o

R11 Squelch Adjustment
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SECTION 8 VOLTAGE (CIRCUIT) DIAGRAMS

8-1 EF UNIT

EP1 Jl
HVO HV
o ’ro GND
to PA J5 J2

GND a——] | GrO USPEAKER
sp |o LT A

o ALARM

S—

Pl J3
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8-2 MAINUNIT

J2
from PL.L Pi (LO)
to PLL JI J4
VSS '-1, c89
MICE o 1
™
MIC O o— ICI ¢ |3
T™UT|lo—o-o] ©%° “‘I ; I
T8V E] 10l R3]t iz Jia ]I5 N6
13.80 RXSMN— i,w-o 92 o Lo LM Rxi.o6v RX5.9V & 8 g
T™OD | O— 82 [(2E3H ¢ ©7 Res. TXov TXov < ¢ o«
o lig x O [cas YVvy %
8V O R40O DI4
P, [ W\
UNLK | o——- o_[ oo amCA7d Q N (R8)
0 St S o4 AN <
crcs 1 °T °] ° - °
SCK |ob— =5 e 2
2 p- 3 D28
so |of—— % iz 3 >
to PLL J2 J5
sTRB [@}—
5v
20v |o
VSS &1
to LOGIC JI 5%
SEND D22 R76
s> (o ® W
~ Y
RBY ol 1381 o
L——”—*\
vss |o—o4—VSS
P
STRS |0 PSW y
Y,
o |oo TRF ]
s oFo A - ds.av
5K - - _ J_ Q
? N N L7 m+ lEE 1oV ¢
cTes [0 o MICE e I I
v, 2 8 3] ©
GRLK |0 O Mic [FevTevrev 8
N 8V
DI8  Qulm IC5
ALAM |0 O TMUT __/ . 5
~ w:’ 4 3 IC6
HANG |0 O vSS o | | 8 -
TR/
N [a]
DOUT ? O QL O N T = D27
RX4.5V 2 A %
~
sav [0 o ARCV
(ASND)
ASND | © VoL
= (RMUT) %70
~ = — \AA4
BEEP |0 O RMUT | g:eﬁ 'c:os
—) = D) ——
P [0 o COPY _ " =
LAMP | O 5.6V
(.
,
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R7 I
V‘VAV
L 3 e N\RX3.0V
JI OI TXOV
c27 | g Fii R74 | 4
«Q
14

R64

cll

from PA PS5
RF

Ci

Jl

D9

2 it 2
@ - x x
¢ A AR &
(8] o
(R8) ” %
D28 j'§
i = m T
SJ: o] x
N |2
RE9 Q8 \ E ARG
CPO [1a] Ic8 >
. 2 [ 7] W 21+
(STRB) 3 St =] RIO | ~T2
& 2 sck =] ©
© | 4] _ x
s} o IC7 o 8j>
14
I 11
r
Q4
P
DR
N{L =
s}
[04
(8V) » i
to PA P3
J7
o|spP
——1o|T8V
|, ————1o|Rr8v
o
|——0l13.81
———O|TRF
Lo|Ps
P% GEI—Q vss
4 C95
~
8

H

from TONE UNIT(OPTION)
J

|G

ARCV
ASND
13.80

1.8V~ 4.2V

v _R-MUTE 4.4V

NORMAL OV

DouT

HANG

VSS

PTT

R.MUT

ALAM
TMOD

(00000000
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PLL/VCO UNIT

8-3
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DISPLAY UNIT

8-4
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8-5 LOGIC UNIT

PE6

j
J
J

IC2

vss
e or— | |
PE3

PE2
PEI |OT—T A
PEO
Do
DI 1t
D2
D3 8 N

PE8 vCC
PE7 PE2
PE6 PE3
PES WE
PES Ok
PEIO  PE4
PEO [l
PEI DBO
DB7 DBI
DB6 DB2
nB5 DB3
VSS DB4

.

N
RN

~ TONE ON TX
I TONE OFF T»

\

n
R8
AA
\A 4
o
b
™
2

[\
[e]

DIO

T Y
POWER ON 5.0V
POWER OFF 3.0V

~

HTE

o
.

Llefflfplhf

to DISPLAL
UNIT |
CPO O 2 R

1381 O 53

& O o5 _ R [0

RESETO: . :Z PEI4
vee

5V
MIONT O— o | FE!S IC
24 pg7

hN—621pRs
] P
N—S241pB4

HE
)5 )
51
50 |
49
|48
a7 4
46 A
45 A
44
43

J

-
’

o

S
PE8
PE7

E

PES
PE4
PE3
PE2
PEI
PEO

59

INTI
INTO

DB3
34pB2
DB!
\ 24pBO

4

jw)
o]
N

D2 DBO

)
SCK O

DB!
AFL O

vss DI N o
PTT O—m JH
LAMP O—

FUNG O \ +

it R7
BUSY O /

HANG O— L J s

SQLV O~ L / “—"'_v%
ARCV O i

VoL O- l ]

VSS /

./
AAA
AL
RI6

¥

.



https://www.manualsplus.com/

N Q3

TONE ON TX OV,RX 4.8V
TONE OFF TX 4.6V,RX 4.8V

\

to CTCSS UNIT

J3
(——-O sS4
| ———10] 52
,————1O] si
———O| so
——1O| s3
| ~—1@] S5

to CTCSS UNIT

T/R

BUSY
FUNC
TRF

INTI
INTO
UNLK

DBO
WR
RD
SEND
saL

T MUTE 4.8V

y R MUTE 4.8\.’§
/. /

VSsS
TINH

o

A
550 0]%

AF|
ASND

bDouT

CTCs

5v
R8V

terBl
8
7
9
10
N hhad
2
3
ta
5
16

|®

to MAIN J6
Ji

b a
SP [ ] , SEND

RgV 1381

VsS VvSS

Il

STRB PSW

50 TRF

AAA.
\A A
RI6

SCK cPO

CTCS MICE

UNLK MIC

DI3

r
©
Cl

Hhoc2

Y

TMUT

HANG

Vvss

DOUT sSQL
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S5[O|0]o0o[o16]16]0

ASND

ARCY voL

BEEP RMUT

PTT COPY

LAMP

o lotolotololotolotooloto

O[O0

X:3%
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CTCSS UNIT

8-6
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PA UNIT
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PLL UNIT

9-2

."..m..
SR 5
b e O % 4

Cut this pattern
*2 Solder these traces.

U.K. VERSIOMN ONLY:
* 1

Bottom view
(Soldering side)
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9-5 LOGIC UNIT
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SECTION 10 IC SPECIFICATIONS

LPD78COBAG (MPU)
MAXIMUM RATINGS (Ta = 25°C)

DESCRIPTION : ~ SYMBOL RATINGS | UNIT
Supply Voltage Voo -0.3~7.0 W |
Input And Output Vollage | W —0.3~-Voc+0.3 W ,
Output Current (High level) : e -5 A
% Output Current (Low level) 'L lou 435 mA,
Operating Temperalure i ToPR 40—~ +85 *C
Storage Temperature l Tsra -65 —+150 | "G
PIN CONNECTION
HEEf:Egmhmmqu—ghmmrmw— b=~ 40 W3 o 63 0 — o
5mmmmmwmmmwmmmmwmmmmmmmgﬂ-u:u:-q:-q:q:-c::q:
B = W T+ N o I < M« TR A « "My T o O O o TR o Y TR R o - Oy I o T I = N I " T o Y o o o TN+
2R BB R B EREE BB EET SS9V REREERAA
[ | 1 | | | | .
i||||l! | érrt*l* ||||
|!1f¢4+4iil+lll T11111[|+l1;1l|
[ | [ | | | | [ | I
| | | | | | | | | | |
St L DRl LB e 8 L
~—umcweroe2 THRFVRORORo MO BELRRRI RN
B e AN SO OO O ORI NN ROXEOENT Y
b3BBE8888822252200F0P0ERPPaRRES
e o
PD446 (16384 BIT STATIC CMOS RAM)
MAXIMUM RATINGS (Ta — 25°C)
DESCRIPTION SYMBOL RATINGS UNIT
Supply Voltage Voo 5 7.0 v
Input And Output Voltage Wr ! -0.3~ Vee+0.3 v 4I
| Operating Tempearature Toea ! —4)— 485 | ol |
:i Storage Temperalure | Ts1G 85— +125 | *C I
PIN CONNECTION BLOCK DIAGRAM
J i — —
A, O 24 OVeo A
AO2 23 P A : — | Address Row I.E;F::?LLI
.ﬁ..& R 22 Ay ,nLI_ . butter decacer Merﬁuw sell array
A, 4 21 WE PYpE— ] L
A,O5 200 0E & [ T
A:E 6 19 jg_u_? 110, Inpul DaTAl_| Senseswich || L;:l::
A7 1HQACS O control column decoder control L
AO8 17 31/0, ! | !
/0,09 163170, l Address
/0.4 10 15810, | butter
. = : ||
110, 11 14 17O, &s o ;L L A A
GNDO 12 13810,
o 5| O
= %
-

3l

10 —1
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uPD7225G (PROGRAMMABLE LCD DRIVER)

MAXIMUM RATINGS (Ta = 25°C)

ManualsPlus.com

DESCRIPTION SYMBOL RATINGS UNIT
Supply Voltage Voo —03-710 v
Input Voltage Vi 0.3~ Voo+03 W
Qutput Voltage Viour —-03~Voo+0.3 Y 1
Operating Temperalure Toen 10~ 470 °C
Storage Temperature TsTo —B& -~ +150 °C
PIN CONNECTION
LEF - o &3 M= D Uy WO ™
338858838855
52 51 50 49 48 47 46 45 44 43 42 41 40
CL? O—————] 1 3G 5159
SYNCOe—l 2 () 3g———=0 518
VLT O—— 3 37— 517
VLC2O0—— 4 WBh—w0 516
VLCIO———— 5§ A 515
Ves O——-— 6 b0 514
Voo O————m—oy ¥ 33 p—0 VoD
SCKOQO————» B 42— 513
SIO—— 9 3 p—s 512
CS O—10 30 p———»0 511
BLISY Ca——————11 20 (T 5100
C/D O——12 o] I— -
RESET O——={13 27— S8
14 15 16 17 18 19 20 21 22 23 24 25 26
0SzYLRHBBI BB G
Q000
o000
BLOCK DIAGRAM
E}DMCDM COMCOM
531 830 529 1 5 3 2 1 0
Vel ——— LCD DRIVER
Vipd —= L':-D ﬁ
TIMING
Vied —— CONTROL DISPLAY DATA LATCH
ST -
Lt ——m SEGMENT DATA DATA BLINKING
asc DECODER MEMORY POINTER DATA
CL2 = MEMORY
Voo ———= ‘ﬂ'ﬂ\- f
el ———— -
RESET —»
oS —» COMMAND/DATA REGISTER
= WRITE COMMAMND
C/D —— CONTROL {T DECODER
BUSY -— SERIAL INTERFAGE

]

S SCK

10—2
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MNG6520 (CTCSS ENCODER/DECODER)
MAXIMUM RATINGS (Ta = 25°C)

ManualsPlus.com

DESCRIPTION SYMBOL RATINGS  UNIT
Supply Voltage Voo —02~7.0 W
Input And Cutput Voltage VT 0.2 ~Voot+0.2 W
Power Dissipation Po 100 mw
Operating Temperature Toen 20470 L |
R, o 1
Storage Temperature Ts1G —55~ +100 "C i
PIN CONNECTION
<
o =
W ~ o L
2000 EF -5
@dm. 8PP Q? o
EDDn—:’fn—n—hﬁn—z
/42 41 40 39 38 37 36 35 34 33
32— T-LPF
NC =—o 1 31— NC
NC =—p 2 30— T-TONE
51— 3 29 —— RX IN
52—, 4 28— LIM IN (+)
53— 5 27— NC
54— 6 26— TX OUT
85— 7 25— LIM AT
56 — & 24 —— RX OUT (S)
T2 —— 9 23— DET OUT
T1 ——10 22— NC
11 12 13 14 15 16 17 18 19 20 2N
UXEEZOYH L oyw
x 22 = [
Rin Dum o SimhenT
FeE3 5 B
0 O
=
18
uPD4066BG (QUAD BILATERAL SWITCH)
MAXIMUM RATINGS (Ta = 25°C)
e BESCRIPTION e e RO ] RATINGS UNIT
Supply Voltage ' VoD —0.5~20 v
Input Voltage : Vi 0.5~ Voo+0.5 Y
Input Gurrent I i 10 ms
Permissible Dissipation i Po 200 mW
Operating Temperature ' Torr 40 - +85 *G
Storage Temperature Tsrr 65 --+125 *C
PIN CONNECTION
S
nvvout 1 H Ewl ] 14 Voo
SIG A | Ny
QUTAN 2 [(— [ ]12 CONT A
e
SW
ouTAN 3 [ - [ ]12 CONTD
SIGE |: H
INFOUT 4| |- — |11 INOUT
_Elw_ } SIG D
CONTB s [ 8 ]10 OUT/AN
|
CONT C & [ L 1] 9 OUTAN
BLd chad 51G G
c
Vss 7 [ — —] & INnOUT
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uPD4013BG (DUAL D-TYPE FLIP-FLOP)
pPD4081BG (QUAD 2-INPUT AND GATE)

MAXIMUM RATINGS (Ta = 25°C)

ManualsPlus.com

L R, B s, ok e e F_'_'_El o T e el o -
e T DESCRIPTION

symoL |

3=

(o e, < b Lt A et r () = N e
T STt b A R
O O b T ! P o et ol

Supply Voltage

VoD

=0.5—~20

Input Voltage

Wik

0.5 = Voo+0.5

[t

10

—————

ma

Po

200

mw

Torn

40~ +85

C

B Input Current
Power Dissipation
Operating Temperature
Storage Temperature

TsTG J

—65~+125

G

PIN CONNECTION

) &
0 7
- =
m =
1 w©
M«

%DD e

/PD4069UBG (HEX INVERTER)
MAXIMUM RATINGS (Ta = 25°C)

re O
« O
= O
o O
@ O
~ Ol yss

="
T

- —_— - -
R T S o RN e T
= e, it % L ok -D I N Th: Ty
71 s 2y = Pl ST E«S .Gi.-I Fag e o
i . e : : o

B

R SReT

 RATINGS

| o

Supply Voltage

Voo

Vas 0.5~ Vss+20

Input And Output Voltage

Input Current

Ves—0.5~Voo+05

Permissible Dissipation

Storage Temperature

(el
myy

C

PIN CONNECTION

TC4094BP (8-STAGE AND STORE BUS RESISTER)

MAXIMUM RATINGS (Ta — 25°C)

s
T s i i T T BRI Ty T R % e (e Mty o Y
S O SR PTIONE
: T G Erg e R e Sy [ L T et LT
Lo Sy LT - T - ek el b |

= _“. .__.“-_ -,F_i:ﬁT“'IEE . .- 5 T

UNIT

I Supply Voltage

Ves—0.5~Vss+20

Input And Qutput Vollage

Va5 0.5~ Voot+0.5

| -
Input Current

10

—_—_————
Power Dissipation

QOperaling Temperature

mA,

il

e

Storage Temperature

PIN CONNECTION

STROBE 10
SERIAL IN 22
CLOCK 30

116 Voo

714 Q,
113 Qg
D2 o
011 Q
110 Q'3
1 9 Qs

10—4

Q, 4[]
Q. 50|
Oy 60 |
Q. 70

Vss &0

-'.l{: i

115 ENABLE QUT
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uPD2834C (PLL FREQUENCY SYNTHESIZER)
MAXIMUM RATINGS (Ta — 25°C)

ManualsPlus.com

AT TR oL = oy T T N T I ) [ A T e e e ey et o T i S D R R o Iy ] [ e oo e T
© DESCRIPTION | SyMBOL |  RATINGS | UNIT |  REMARKS
Supply Voltage Voo —0.3~+70 W
: Input Voltage _ Virg 0.5~ +Voot+0.5 bl
i Cutput Voltage ' VouT | 0.5~ +Voo+05 vV l
' Output Voltage | Vour 05— +Vooi 3.0 v EOQU pins only
QOperating Temperature | Taen —40~ +B5 G
Storage Temperature Tath 65—+ 150 ar
PIN CONNECTION
ste| |1 N~ 18 |voo
R & 17 R-1N
P-OQUT 3 16 Dy
p-iN[ ] 4 15[ Q.
PSC 5 14 0,
DATA 6 13 ECL
CK i 12 EQD
v ]s N
GND a 10 LD
Qy Qg Qi V LD
HR-E-D——D
5 = 128
R-1M (17 % =1 divider 512 - - - i
= 1024 delector EJ:QE —.-Gﬁ EC
- . . P
PSC 5}'
l opan drain 5
Baaa | | swallow programmable o . 12) EQD
- counter counler | 13) EoU

if

it

STRB 17 bt latch

it

STE =
oaATA L6 B
CK [T -

17 hit shift register
CK

9) GND

18) Voo

10—56
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UPB571C (LOW POWER PRESCALER)
MAXIMUM RATINGS (Ta = 25°C)

Tragfee (r I A N T e b ST I B R T T e el IR S e L A g e T Tl U s i i A T S A ST T
T Bl R AR TGN e 0 e L EL R ey, R AN e S S N PR
[ LT e el r. r, L gt e h i gt Faai ] - 2 R = e A e 1 il et ey et r .

o e e D i e ] e et e

Bt el -

Supply Voltage | Voo —0.5~-+60 W

Input Vaoltage ; Vin 0.5~ +Veo+0.5 Y

Cutput Current : fa] 10 ma

Storage Temperature Ts1G —55—~+125 "G

PIN CONNECTION

Vool 1 B | k1

MNC| 3 6 | PSC

GND | 4 5 |OQUT

BLOCK DIAGRAM

-,

5 ) OuUT

I
1
|
\/
I

TM

CK CK

m
-
.

CK ™

¥ W
[

CMOS—ECL

z
\ZJ
=N/
S —
Y
A
y

~

Voo GND M2 M1

when M1 and M2 are Hi (Vo). FF s equal to buller,

10—6
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MC3357 (LOW POWER FM IF)
MAXIMUM RATINGS (Ta = 25°C)

ManualsPlus.com

b L L SR L e [ TETR o ___:.l.:'.__l:.""-\... _‘:\.:u‘-_"','.. e
meo. |  matnes [ unm ]
Supply Voltage Voo (max) 12 v
Operating Supply Vollage Voo 4 or 8 _ v
Detector Input Voltage — 1.0 | v
Input Valtage (Voo = 6.0 Valts) Vin 1.0 Y
Mute Funclion Vo —05 50 W
Jun-ctlnn Temperature TJ 150 *C
Operahng Ambient Ternperature angr.-'.- Ta =30 470 *C
Storage Temperalure Range Tsrs -85  +150 *C
PIN CONNECTION .
o ?:._:' E. = = :ﬂ:
S = = = 3 o
= =) = =
2 = &6 & &6 £ 33
£ o § § § 3 & Ef
= = =
i3 & E, & B i &9
fel fis] (4 fpa] (g [l fo]  [9]
ot [ ‘
T_ Squelch Trigger
With Hysteresis ZS
Active Filter
) Mixer Amp I -
+ Limiter Amp
Oscillator -l Demodulator
] |
KN I 3 1 E B 1 B i B 51
N — 5] - o = =
_ g 2 a £ 2 3
™ s = = E =
w o =
=3 . 5 & 9 3
©o X E fa 2 &
= = E
- |

PC1241H (AUDIO POWER AMPLIFIER)

MAXIMUM RATINGS {Ta = EE“C}

SUFIj]"y" ‘ul'r::llage {Surrge]n Vee 1 [E{MJmS] 50 vV
Power Supply Vollage {Nu Sugnall . Voo 2 T 25 v
Power Supply Voltage (Operation) Voo 3 18" v
Circuitry Current lcc (peak) 4.5 A
Operaling Temperalure Torr —30~ +75" -
Storage Temperature Ts1G —55~4+150 "C

PIN CONNECTION

“With 100mm =< 100mm = 1mm aluminuom heat sink

O

%

= &y M ow w0 M o0
= oo @© o O - QL ]
2wy ZF Z 24 g
e E - ¢ o o
= = = =
- :E

-

0 Q

w M

[1:8
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MB3756 (VOLTAGE REGULATOR)
MAXIMUM RATINGS (Ta = 25°C)

Input Voltage

1" W
Power Dissipation Po

42 W
Operating Temperature Toen —30~— +80 o0
Storage Temperature Tsta —55—~+150 *C

1. No Heat Sink Ta= 70°C
"2 Infinite Heat Sink Te = 70°C

PIN CONNECTION = p

O

Lo o o B~ S T T S

5 N R

2S5 E50c 28

o = 0 ﬂ[_'-' 2 o

= = 2
o
O

NJM7805 (3-TERMINAL 5V REGULATOR)

T TR R T R R T D TR

Input Voltage 35 Ui

Power Dissipation Po ; 16 (Tc = 45°C) W
Operating Temperature Torm =30~ 475 *C
Storage Temperature Tsre —40-+125 °C

PIN CONNECTION

[ ———— 1 OUTPUT
(i) ———————2 GND

[ ————=3 INPUT

MC3340 (ELECTRONIC ATTENUATOR)
MAXIMUM RATINGS (Ta = 25°C)

— ——— P =SS —

Supply Voltage
Power Dissipalion : Po 1.2
Operating Temperature Toen 0~+75 “C

PIN CONNECTION

7] QUTPUT
6] ROLL OFF
5] NC

8] Vo

GND [3]
NC [4]

INPUT [T] @

CONTROL [Z]

10—8
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NJM4558D (DUAL LOW NOISE AMPLIFIER)
MAXIMUM RATINGS (Ta = 25°C)

DESCRIPTION : SYMBOL ~ RATINGS el e gl gL
Supply Voltage Voo +18 v
Input Valtage Vin ) 115 v
Operating Temperature - Torr —20~ 475 C
Storage Temperature Ts1G _ =40~ +125 *C

uPC358C (DUAL DRIVER)
MAXIMUM RATINGS (Ta = 25°C)

S RESERIRTION e o e | S aMEeLs T T R T RATING S Ry N,
Supply Voltage Voo 32 ')
Drive Input Voltage DWVira +36 v
Input Valtage o Vin 0.3~ +32 v
Permissible Dissipatm—n- Po 350 mW
Operating Temperalure Torr 0-~+70 *C
Storage Temperature T57G =55 ~+125 e

NJM4558D//PC358C PIN CONNECTION
m m
g 5 z z
= O a ¥
Bl M Bl [
H & = =
< < < -
= = z =
= R i
'::I I |
SC-1044 (VHF POWER AMPLIFIER MODULE 145—175MHz)
SC-1045 (VHF POWER AMPLIFIER MODULE 133—145MHz)
MAXIMUM RATINGS (Ta = 25°C)
S  DESCRIPTION | symeoL e AATINGS e e BINTR (e
Supply Vollage Veo 17 ____‘n.r__
Input Power P 1.2 W
Cutput Power Pour 20 W
Operating Temperature Torn —30 - +110 "C
Storage Temperature Ts1a i ~40~+110 °C

PIN CONNECTION

INPUT C——]
Drive Woo ]
Final Voo ———
OUTPUT C—

GROUND

10—9


https://www.manualsplus.com/

SECTION 11 PARTS LIST

[EF] UNIT [MAIN] UNIT
REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
D1 DIODE 15CD11 D23 DIODE 155133
D24 DIODE 15599
c CERAMIC 0.0047 D25 DIODE 18599
D26  DIODE 185133
By CONNECTOR  LR02:2V D27  DIODE 185133
32 CONNECTOR  $J-29 D28 DIODE 185133
J3 CONNECTOR  SMP-04V-B
Fi CRYSTALFIL  21M15B3
P1 CONNECTOR  TL25H-06-B1 (01, #02, #05, 406, #07, #08)
Fit CRYSTALFIL  21M7B2 (#03)
EP1 BEAD CORE FSQHO70RN
Fi2 CERAMICFIL  CFW4SSE
(#01, #02, #05, 406, #07, #08)
[MAIN] UNIT FI2 CERAMICFIL  CFW455HT (#03)
REF. NO. DESCRIPTION PART NO. X1 CRYSTAL CR70
X2 DISCRIMINATOR  CDB455C7A
iCt ic MC3357P
Ic2 IC NJM4558D L2 colL LW-25
Ic3 Ic MC3340P L3 colL LALO3NA RS6M
ic4 Ic pPC1241H L4 coiL LS-297
IC5 ic MB3756 L5 coiL LS-298
Icé ic NJM7805 L6 coiL LS-207
Ic7 Ic TC4094BP L7 colL LW-15
ics ic 1PC358C L8 con LA-234
a FET 25K241GR R1 RESISTOR 47K R20
Q2 FET 3SK74M R2 RESISTOR 47K R20
a3 FET 35K122K R3 RESISTOR 100K ELR20
o4 FET 28J105Y R4 RESISTOR 100 R20
Qs FET 254105Y RS RESISTOR 47K ELR20
Qs TRANSISTOR  2SC2458GR R7 RESISTOR 22K ELR20
a7 TRANSISTOR  2SD1225MR R8 RESISTOR 22K R20
s TRANSISTOR  25C2458GR R9 RESISTOR 100 ELR20
Q9 TRANSISTOR ~ 2SC2458GR R10 RESISTOR 100K ELR20
R11 RESISTOR 100K ELR20
D1 VARICAP 1SV50E R12 RESISTOR 100K ELR20
D2 VARICAP 1SV50E R13 RESISTOR 100K ELR20
D3 VARICAP 1SV50E R14 RESISTOR 100K ELR20
D4 VARICAP 1SV50E R15 RESISTOR 10K R20
D5 VARICAP 1SV50E R16 RESISTOR 500K CRB25FX
D6 VARICAP 1SV50E R17 RESISTOR 100K CRB25FX
D7 VARICAP 1SV50E R18 RESISTOR 480K CRB25FX
D8 VARICAP 1SV50E R19 RESISTOR 480K CRB25FX
D9 VARICAP 1SV50E R20 TRIMMER 10K RHMOA1408A
D10 VARICAP 1SV50E R21 ARRAY RKM10L103FX
D11 VARICAP 1SV50E R23 RESISTOR 470K R20
D12 VARICAP 1SV50E R24 RESISTOR 100K ELR20
D13 ZENER RD6.2E B2 R25 RESISTOR 120K ELR20
D14 DIODE 15953 R27 RESISTOR 100 R20
D15 DIODE 15953 R28 RESISTOR 10K R20
D6 DIODE 185133 R30 RESISTOR 220 ELR20
D17 DIODE 18853 R31 RESISTOR 47K R20
D18 DIODE 185133 R32 RESISTOR 15K ELR20 (#01, #02,
D19 DIODE 155133 #05, 406, #07, #08)
D20  ZENER RD6.8E B2 R32 RESISTOR 22K ELR20 (#03)
D21 DIODE 155133 R33 RESISTOR 15K ELR20 (#01, #02,
#05, #06, #07, #08)

D22 DIODE 188133

11 —1
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[MAIN] UNIT

REF. NO. DESCRIPTION PART NO.

R33
R34
R35
R36
R37
R38
R39
R40
R41
R42
R43
R44
R45

R45
R46
R47
R48
R49
R50
R51
R52
R53
R54
R55
R56
R57
R58
R59
R60
R61
R62
R63
R64
R65
R66
R67
R68
R69
R70
R71
R72
R74
R76
R77
R78
R79

- C
C2
c3
C4
C5
Cé
c7
C8
Cc9
C10
Ct1
C12
C14
Ci15
C16
C17

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
TRIMMER
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
THERMISTOR
RESISTOR

CERAMIC
CERAMIC
TRIMMER
TRIMMER
CERAMIC
CERAMIC
TRIMMER
TRIMMER
CERAMIC
TRIMMER
TRIMMER
TRIMMER
CERAMIC
CERAMIC
ELECTROLYTIC
CERAMIC

2.2K
47K
1.5K
15K
2.2K
2.2K
330K
2.2K
22K
10K
8.2K
10K
33K

68K
6.8K
33K
8.2K
560K
10K
8.2K
M
M
18K
M
1M
47K
100

M
47K
47K
47K
47K
1K
10K
1K
33
47K
1l
470K
470
560
12K
2.2K
33D28
470K

5p
0.001
10P
10P
0.001
8p
10P
10P
0.001
10P
10P
20P
0.001
0.001
0.1
0.001

ELR20 (#03)
R20

R20

ELR20
ELR20

R20

R20

ELR20

R20

ELR20
ELR20
ELR20
ELR20 (#01, %02,
405, #06, #07, 408)
ELR20 (#03)
R20

ELR20
ELR20
ELR20

R20

ELR20
ELR20
ELR20

R20

ELR20
ELR20
ELR20
ELR20
ELR20
ELR20
RHBOCS42BA
ELR20
ELR20
ELR20
ELR20

R20

ELR20
R50X

R20

ELR20
ELR20
ELR20

R20

ELR20
ELR20

R20

50V

50V
ECR-GA010D30
ECR-GA010D30
50v

50V
ECR-GA010D30
ECR-GA010D30
50V
ECR-GA010D30
ECR-GA010D30
Cv38D2001

50v

50V

50V MS7

50V

11—2

[MAIN] UNIT

REF. NO. DESCRIPTION

c18
c19
C20
c21
C22
c23
C24
C25
C26

C26
c27
C28
C29
C30
C32
C33
Ci4
C35
C36
Cc37
Cis
Cl9
C40
ca
Ca2
C43
Ca4
C45
C46

Ca6
Ca7

Car
Ca8
C49
C50
C51
C52
C53
C54
C55
C56
C57
C58
C59
C60
cé61
C62
C63
C64
C65
C66
c67
C68
C69
C70
cn
C72
C13
C7s
C15
C76

CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
BARRIER LAYER
BARRIER LAYER
CERAMIC

CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
BARRIER LAYER
BARRIER LAYER
CERAMIC
CERAMIC
ELECTROLYTIC
ELECTROLYTIC
ELECTROLYTIC
CERAMIC
ELECTROLYTIC
CERAMIC
MYLAR

MYLAR
MYLAR

MYLAR

MYLAR
ELECTROLYTIC
BARRIER LAYER
ELECTROLYTIC
MYLAR

MYLAR

MYLAR
ELECTROLYTIC
ELECTROLYTIC
ELECTROLYTIC
ELECTROLYTIC
CERAMIC
BARRIER LAYER
ELECTROLYTIC
ELECTROLYTIC
BARRIER LAYER
MYLAR
ELECTROLYTIC
ELECTROLYTIC
BARRIER LAYER
ELECTROLYTIC
ELECTROLYTIC
ELECTROLYTIC
BARRIER LAYER
CERAMIC
ELECTROLYTIC
CERAMIC
CERAMIC
CERAMIC

PART NO.

0.001
0.001
0.001
0.001
36P
0.001
0.01
0.1
7P

15P
180P
62P
0.001
0.0047
0.001
0.001
120P
68P
0.1
0.1
82P
0.001
10
0.47
22
0.001
0.1
33P
0.001

0.0022
0.001

0.0022
0.001
0.1

0.1
0.22
0.01
0.01
0.01
0.22
0.1

22
0.0047
0.1
0.47
0.47
0.01
0.01
220
a7
0.1
a7
470
100
0.01
0.001
470
0.001
0.001
0.001

50V
50V

50V

50V

50V

50V

25V

16V

50V (#01, #02,
405, #06, 07, #08)
50V (#03)
50V

50V

50V

50V

50V

50V

50V

50V

16V

16V

50V

50V

16V

50V MS7
50V MS7
50V

50V RC2
50V

50V (#01, #02
#05, #06, #07, #08)
50V (#03)
50V (#01, #02
#05, #06, #07, #08)
50V (#03)
50V

50V MS7
16V

50V MS7
50V

50V

50V

50V MS7
50V MS7
50V

50V MS7
50V

16V

50V

50V MS7
25V

50V

10V

16V

16V

16V

16V

16V

25V

50V

16V

50V

50V

50V
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[MAIN] UNIT [PLL] UNIT

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
cr7 ELECTROLYTIC 47 10v ICt IC NJM4558D
C78 ELECTROLYTIC 47 25V IC2 IC NJM4558D
Cc79 CERAMIC 0.001 50V IC3 IC uPB571C
c80 BARRIER LAYER 0.1 16V IC4 IC 1PD2834C
cs81 CERAMIC 0.001 50V
c82 ELECTROLYTIC 470 6.3V Q1 TRANSISTOR 25C2026
C85 ELECTROLYTIC 1 50v Q2 TRANSISTOR 25C2458GR
C86 CERAMIC 0.001 50V Q3 TRANSISTOR 25C2458GR
cs7 BARRIERLAYER 0.1 16V Q4 TRANSISTOR 25C2458GR
css ELECTROLYTIC 041 50V MS7 Q6 TRANSISTOR 2SA1048GR
C89 CERAMIC 0.001 50V Q7 TRANSISTOR 25C2458GR
C9%0 CERAMIC 0.001 50v Q8 TRANSISTOR 25C3327
C91 CERAMIC 0.001 50V Q9 TRANSISTOR 25C2026
C92 BARRIER LAYER 0.1 16V Q10 TRANSISTOR 25C2026
C93 CERAMIC 0.001 50V an TRANSISTOR 25C2407
C94 CERAMIC 0.001 50V Q12 TRANSISTOR 25C2053
C9% CERAMIC 0.001 50V Q13 TRANSISTOR 25C1815Y
Q14 TRANSISTOR 25C2458GR
) CONNECTOR TMP-J01X-At
J2 CONNECTOR TMP-J01X-A1 D1 VARICAP 1SV50E(1)
J3 CONNECTOR TL25P-10-V1 D5 DIODE 188133
J4 CONNECTOR 5494-12C D6 DIODE 158133
J5 CONNECTOR 5494-04C D7 DIODE 158130
J6 CONNECTOR PI32B20P-1 D8 DIODE 155216
J7 CONNECTOR TL25P-08-V1 D9 DIODE 155216
» D10 DIODE 158211
EP1 MAIN P.CB. B-1102D
X1 CRYSTAL CR164
w1 JUMPER JPW-02A (#01, #02, #05, #06, #07, #08)
w3 FLAT CABLE STYLE2468 AWG26 VW-1 E43172 X1 CRYSTAL . CR85 (#03)
w4 FLAT CABLE STYLE2468 AWG26 VW E43172
L1 ColL LR-116
L2 COIL LA-237
L3 CoIlL LALOANA 102K
L4 COIL LW-30
L5 COIL LA-237
L6 COIL LA-236
L7 ColL LA-235
L8 coiL LA-244
L9 COIL LA-254
L10 COIL LA-254
L12 COIL LALO3NA 101K
R1 RESISTOR 4.7K ELR20
R2 TRIMMER 10K RHBOC1431A
R3 RESISTOR 1.2K ELR20
R4 TRIMMER 100K RHBOC151XA
RS RESISTOR 4.7K ELR20
R6 RESISTOR 470K ELR20
R8 TRIMMER 4.7K RHBOCS32UA
R9 RESISTOR 47K ELR20
R10 RESISTOR 270K ELR20
R11 RESISTOR 47K ELR20
R12 RESISTOR 120K ELR20
R13 RESISTOR 39K ELR20
R14 RESISTOR 39K ELR20
R17 RESISTOR 330K ELR20
R18 RESISTOR 2 R20
R19 RESISTOR 330 R20
R20 RESISTOR 10 ELR20
R21 RESISTOR 150 ELR20
R22 RESISTOR 33 ELR20
R23 RESISTOR 150 ELR20

R24 RESISTOR 33K ELR20
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[PLL] UNIT
REF. NO. DESCRIPTION PART NO.
R25 RESISTOR
R26 RESISTOR
R27 RESISTOR
R28 THERMISTOR
R29 RESISTOR
R30 THERMISTOR
R31 RESISTOR
R32 RESISTOR
R33 RESISTOR
R34 RESISTOR
R35 RESISTOR
R36 RESISTOR
R37 RESISTOR
R38 RESISTOR
R39 RESISTOR
R41 RESISTOR
R44 RESISTOR
R45 RESISTOR
R46 RESISTOR
R47 RESISTOR
R48 RESISTOR
R49 RESISTOR
R50 RESISTOR
R51 RESISTOR
R52 RESISTOR
R53 RESISTOR
R54 RESISTOR
R55 RESISTOR
R56 RESISTOR
R57 RESISTOR
R58 RESISTOR
R59 RESISTOR
R60 RESISTOR
R61 RESISTOR
R62 RESISTOR
R63 RESISTOR
R64 RESISTOR
R65 RESISTOR
R66 RESISTOR
R67 RESISTOR
R68 RESISTOR
R69 RESISTOR
R70 RESISTOR
R71 RESISTOR
R73 RESISTOR
R74 TRIMMER
R75 RESISTOR
C1 MYLAR
C2 ELECTROLYTIC
Cc3 ELECTROLYTIC
C4 ELECTROLYTIC
C5 ELECTROLYTIC
(o] ELECTROLYTIC
c7 MYLAR
C8 MYLAR
Cc9 MYLAR
Cc10 CERAMIC
C14 ELECTROLYTIC
C16 CERAMIC
Cc17 CERAMIC
C18 CERAMIC
C19 CERAMIC

15K
330
2.2K
33D28
10K
33D28
15K
6.8K
120K
68K
22K
100
120K
33K
39K
470K
1K
390
10K
33K
100K
100K
10K
47K
10K
3.3K
15K
100
220
1K
2.2K
3.3K
18K
100
150
15K
2.2K
27
100
1K
1K
68
1K
47K
33K
220K
18

0.01
10

0.1

22
4.7
47
0.0022
0.001
0.01
120P

0.001
47P
8P
8P

ELR20
ELR20
ELR20

ELR20

ELR20
ELR20
ELR20
ELR20
ELR20
ELR20
ELR20
ELR20
ELR20
ELR20
ELR20
ELR20
ELR20
ELR20
ELR20
ELR20
ELR20
ELR20
ELR20
ELR20
ELR20
ELR20
ELR20
ELR20
ELR20
ELR20
ELR20
ELR20
ELR20
ELR20
ELR20
ELR20
ELR20
ELR20
R20
R50X
ELR20
R20
ELR20
RHBOCJS501A
ELR20

50V

16V RC2
50V RC2
50v

25V

25V RC2
50V

50V

50V
RAUO4SA 121J 50V
50V RC2
50V

50V

50v

50V

REF. NO. DESCRIPTION PART NO.

11—4

[PLL] UNIT

C20
cat
Cc22
ca3
c24
C25
C26
c27
ca8
C29
C30
C31
C32
C33
C3s
C36
Ccy7
C38
C39
C40
ca
C42
ca3
ca
C45
C46
C47
Ca8
C49
C50
C51
C52
C53
C54
C55
C56
C57
C58
C59
C60
C62
C63
Cé4
C65
C66
c67
C68
C69
cn
Ccn2
(K
C74
C75

J1
J2
J3
P1

EP1

CERAMIC
CERAMIC
CERAMIC
CERAMIC
ELECTROLYTIC
CERAMIC
CERAMIC
CERAMIC
TRIMMER
CERAMIC
CERAMIC
CERAMIC
BARRIER LAYER
ELECTROLYTIC
BARRIER LAYER
ELECTROLYTIC
BARRIER LAYER
BARRIER LAYER
CERAMIC
ELECTROLYTIC
ELECTROLYTIC
ELECTROLYTIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
MYLAR
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
BARRIER LAYER
CERAMIC
CERAMIC

CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR

PLLP.C.B.

0.001 50v
0.001 50v
0.001 50V
0.001 50V

47 6.3V RC2
0.001 50V
0.001 50v

2P 50V CH
20P ECRGA020E30
4P 50V CH
220p 50V
100P 50V

0.01 25V

47 25V RC2
0.1 16V

22 25V RC2
0.01 25v

0.1 16V
0.001 50V

a7 6.3V RC2
33 50V RC2
47 6.3V RC2
470P 50V
0.001 50v
470P 50V

24P 50

8P 50v
0.001 50v
470P 50V
470P 50V
0.001 50V

15P 50V
0.001 50v
470P 50V

8p 50v

4P 50V
470P 50V
0.001 50v
470P 50V
470P 50v

10P 50V

12P 50V
100P 50V
0.0047 50V
0.001 50V
0.001 50V
0.001 50V

P 50v
0.001 50v
0.001 50V

0.1 16V

10P 50V

2P 50V
5494-12C

5494-04C
TMP-JO1X-A1
TMP-PO1X-A1
B-1111D
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[VCO] UNIT

REF. NO. DESCRIPTION PART NO.

Q1 FET

Q2 TRANSISTOR

D1 VARICAP

D2 VARICAP

D3 VARICAP

D4 VARICAP

D5 VARICAP

L1 colL

L2 coiL

L4 COIL

LS coiL

L6 CoIL

L7 COIL

R1 RESISTOR

R2 RESISTOR

R3 RESISTOR

R4 RESISTOR

R5 RESISTOR

R6 RESISTOR

R7 RESISTOR

R8 RESISTOR

R9 RESISTOR

C1 TRIMMER

C2 CERAMIC

C3 CERAMIC

C4 CERAMIC

Cc5 ELECTROLYTIC

Ccé CERAMIC

c7 CERAMIC

C8 ELECTROLYTIC

C9 CERAMIC

Cc10 CERAMIC

c11 CERAMIC

C12 CERAMIC

C13 CERAMIC

C14 CERAMIC

EP1 VvCOP.CB.

25K125
25C2026

1SV50E(1)
1SV50E(1)
1SV50E(1)
1SV50E(1)
1SV50E(1)

LALO3NA 5R6M
LANO3NA 1R8M

LA-237

LALO3NA 3R3M
LALO3NA 3R3M
LALO3NA 3R3M

680K
47K
4.7K
330K
10
1K
4.7K
5.6K
2

20P
4p
4p
3P
10
0.001
0.001
2
3p
0.001
0.001
0.001
5P
0.001

B-1101C

ELR20
ELR20
ELR20
ELR20
ELR20
ELR20
ELR20
ELR20
ELR20

CV05D2001
50V

50V

50v

16V RC3
50v

50v

16V RC3
50V

50v

50V

50V

50V

50V
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[DISPLAY] UNIT
REF. NO. DESCRIPTION PART NO.

IC1
IC2
IC3

Q1
Q2
Q3
Q4
Q5

D1
D3
D4
D5
D6
D7

R1
R2
R3
R4
RS
R6
R7
R8
R10
R11
R12
R13
R14
R15
R16
R17
R18
R19
R20
R21
R22
R23
R24
R25

C1
c2
c3
Ca
C5
cé
cr
cs
c10
c1
Cc12
Cc13
c14
C15
C16

J1
J2

DSt
Ds2
DS3

ic
ic
IC

TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR

DIODE
DIODE
DIODE
DIODE
DIODE
DIODE

CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
VARIABLE
TRIMMER
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP
CHIP

MONOLITHIC
MONOLITHIC
MONOLITHIC
MONOLITHIC
MONOLITHIC
MONOLITHIC
MONOLITHIC
MONOLITHIC
MONOLITHIC
MONOLITHIC
MONOLITHIC
MONOLITHIC
MONOLITHIC
MONOLITHIC
CERAMIC

CONNECTOR
CONNECTOR

LAMP
LAMP
LCD

UPD7225G
{PD4081BG
1PD4013BG
25A1162Y

25A1162Y

25C2712Y

25C2712Y

25C2712Y

155184

155184

155184

158184

155184

155184

180K MCR10
15K MCR10
15K MCR10
100K MCR10
100K MCR10
47K MCR10
47K MCR10
47K MCR10
20KC RKDA1014QA
47K RHBOCS42BA
47K MCR10
47K MCR10
47K MCR10
47K MCR10
150 MCR10
1M MCR10
10K MCR10
1M MCR10
150 MCR10
1™ MCR10
10K MCR10
47K MCR10
18K MCR10
47K MCR10
0.001 GRM40
0.001 GRM40
0.01 GRM40 F
0.001 GRM40
0.01 GRM40 F
0.01 GRM40 F
0.001 GRM40
0.01 GRM40 F
0.001 GRM40
0.001 GRM40
0.001 GRM40
0.001 GRM40
0.001 GRM40
01 GRM40 F
0.001 50V
SB-5P-HVQ-CA
SB-5P-HVQ-CA

BQ031-22403A
BQ031-22403A
HLC-9222-1
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[DISPLAY] UNIT
REF. NO. DESCRIPTION PART NO.

S1 SWITCH

S2 SWITCH

S3 SWITCH

S4 SWITCH

S5 SWITCH

S6 SWITCH

S7 SWITCH

S8 SWITCH

EP1 DISPLAY P.C.B.

EP2 FLEXIBLE P.C.B.

EP3 ZEBRA

w1 JUMPER

w2 JUMPER

w3 JUMPER

W4 JUMPER

w5 JUMPER
[LOGIC] UNIT

REF. NO. DESCRIPTION

IC1 IC

iC2 IC

IC3 IC

IC4 IC

a1 TRANSISTOR

Q2 TRANSISTOR

Q3 TRANSISTOR

Q4 TRANSISTOR

Q5 TRANSISTOR

D1 ZENER

D2 DIODE

D3 DIODE

D4 DIODE

D5 DIODE

D6 DIODE

D7 DIODE

D8 DIODE

D9 DIODE

D10 DIODE

D11 DIODE

D12 DIODE

D13 DIODE

D14 ZENER

X1 CRYSTAL

L1 COlL

R1 RESISTOR

R2 RESISTOR

R3 RESISTOR

R4 RESISTOR

RS RESISTOR

R6 RESISTOR

R7 ARRAY

A2C-1A3 (POWER)

SKHHAA 119A (SQL)

SKHHAE (S-SEL)
SKHHAE (P-SEL)

SKHHAA 119A (SCAN)
SKHHAA 1194 (UP)
SKHHAA 119A (DOWN)
SKHHAA 119A (PRIO)

B-1069C
B-1075C

SRCN-323

JPW-02A
JPW-02A
JPW-02A
JPW-02A
JPW-02A

PART NO.

{PD78CO6AG
1PD446C
{PD4066BG
UPDA40GIUBG

25A1048Y
25C2458GR
25C3399
25A1345
25C3399

RDS.1E B2
15953
158133
155133
185133
188133
188133
1588133
155133
188133
188133
158133
155133
RD6.2E B2

CR63

LALO3NA 101K

15K ELR20
180K ELR20
22K R20
33K R20
47K R20
100K R20
RM4 10K
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[LOGIC] UNIT
REF. NO. DESCRIPTION PART NO.

R8 RESISTOR

RO RESISTOR

R10  RESISTOR

R1 RESISTOR

R12  RESISTOR

R14  RESISTOR

R15  RESISTOR

R16  RESISTOR

R17  RESISTOR

R18  RESISTOR

c1 ELECTROLYTIC

c2 BARRIER LAYER

c3 BARRIER LAYER

c4 CERAMIC

cs CERAMIC

cs CERAMIC

c7 BARRIER LAYER

c8 BARRIER LAYER

c9 ELECTROLYTIC

C10  BARRIERLAYER

CP1  CHECKPOINT

a CONNECTOR

J2 CONNECTOR

J3 CONNECTOR

Ja CONNECTOR

BTt LITIHUM

EPl  LOGICP.CB.

w2 JUMPER

[CTCSS] UNIT

REF. NO. DESCRIPTION

Ic1 Ic

at TRANSISTOR

D1 DIODE

D2 DIODE

X1 CRYSTAL

Rt RESISTOR

R2 RESISTOR

R3 RESISTOR

R4 RESISTOR

RS RESISTOR

R6 RESISTOR

R7 RESISTOR

R9 RESISTOR

R0 RESISTOR

R11 RESISTOR

R12  RESISTOR

47K R20
47K R20
47K R20
47K R20
™ R20
1K R20
47K ELR20
2K ELR20
10 R20
18K R20
100 10V MS7
0.01 25V
0.01 25V
18P 50V
18P 50V
0.001 50V
0.1 16V
0.1 16V
10 16V MS7
0.4V 16V
RT-01T-1.08
PI32B20R-1

98-5Q

68-5Q

B10B-EH-S
BR2325-1HC
B-1070D

JPW-02A

PART NO.
MN6520

25C3399

185133

155133
RF-4A3FACNKD
10K R20
10K R20
15K R20
10K R20
2.2K R20
150K R20
18K R20
12K R20
10K R20
18K R20
1K R20
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[CTCSS] UNIT
REF. NO. DESCRIPTION PART NO.

c1 CERAMIC

C2 CERAMIC

C3 ELECTROLYTIC

(o] ELECTROLYTIC

Cé6 ELECTROLYTIC

c7 ELECTROLYTIC

EP1 CTCSS P.CB.
[PA] UNIT

REF. NO. DESCRIPTION

IC1 IC

IC1 IC

IC2 IC

a1 TRANSISTOR

Q2 TRANSISTOR

Q3 TRANSISTOR

D1 DIODE

D2 DIODE

D3 DIODE

D4 DIODE

D5 DIODE

D6 DIODE

D7 DIODE

D8 DIODE

D9 DIODE

L1 CoiL

L2 coiL

L3 CoiL

L4 coiL

L5 colL

L6 coiL

L7 coiL

R1 TRIMMER

R2 RESISTOR

R3 RESISTOR

R4 RESISTOR

RS RESISTOR

R6 RESISTOR

R7 RESISTOR

R8 RESISTOR

R9 RESISTOR

R10 RESISTOR

R11 RESISTOR

R12 RESISTOR

R12 RESISTOR

R13 RESISTOR

R14 RESISTOR

R15 RESISTOR

C1 ELECTROLYTIC

(07 CERAMIC

Cc3 CERAMIC

Ca CERAMIC

c5 CERAMIC

18P 50V

18P 50V

0.1 50V MS5
47 6.3V MS5
10 16V MSS
0.1 50V MS5
B-1072C

PART NO.

SC1044 (#01, #03, #05, #07)
SC1045 (#02, #06, #08)
uPC358C

25C2782

2SC945P

25B596Y

15897

15897

15897

15897

18853

18553

18553

15553

MI301

LA-268

LW-32

LW-31A

LA-262

LA-252

LA-252

LW-19

100K RHBOC151XA

56K ELR20

100 ELR20

120K ELR20

27K R20

12K ELR20

68K R20

12K ELR20

5.6K ELR20

12K ELR20

30K R20

8.2K ELR20
(01, #02, #03, #05, #06)

56K ELR20 (#07, #08)

47 R25

15K ELR20

150 R20

10 16V MS7

470P 50V

0.001 50V

470P 50V

0.001 50V
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[PA] UNIT
REF. NO. DESCRIPTION PART NO.

C6
c7
c8
Cc9
c10
ci1
c12
C13
C14
C15
C16
c17

c17

C19
C20
Cc22
Cc23
c24
C25
C26
ca7
C28
C29
C30
Cc3
C32
C33
C34
C35
C36
Cc37
C39
C40
ca
Ca2
Cca3
Ca4
C45
C46
c4a7
Ca8
C49
C50
C51

RL1
RL2

J3
J5
J6

P1
P2
P3
P5

EP6
EP1

EP2
EP5

ELECTROLYTIC
ELECTROLYTIC
CERAMIC
CERAMIC
MONOLITHIC
TRIMMER
MONOLITHIC
MONOLITHIC
MONOLITHIC
MONOLITHIC
MONOLITHIC
MONOLITHIC

MONOLITHIC

MONOLITHIC
CERAMIC
ELECTROLYTIC
CERAMIC
BARRIER LAYER
BARRIER LAYER
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC
BARRIER LAYER
CERAMIC
CERAMIC
MONOLITHIC
ELECTROLYTIC
ELECTROLYTIC
CERAMIC
CERAMIC
CERAMIC
BARRIER LAYER
CERAMIC
CERAMIC
ELECTROLYTIC

RELAY
RELAY

CONNECTOR
CONNECTOR
CONNECTOR

CONNECTOR
CONNECTOR
CONNECTOR
CONNECTOR

PAP.CB.
BEAD CORE

BEAD CORE
BEAD CORE

100 16V
10 16V
470P 50v
0.001 50v
UCs5 2H 50004
10P VCT81C121A

UC34 2H 2250F
UC34 2H 2250F
UC34 2H 2250F
UC34 2H 2250F
UC34 2H 1000J
UC23 2H 0400J

(401, #03, #05, #07)

UC23 2H 0560
(02, #06, #08)
UC55 2H 5000

0.001 50V
33 16V
220P 50v
0.01 25V
0.01 25V
0.001 50V
0.001 50v
470P 50v
470P 50v
12P 50V CH
2P 500V
6P 500v
39P 500V
5P 500V
33P 500v
8P 500V
15P 500v
0.1 16V
0.001 50v
0.001 50v
UC23 2H 0400J
47 25V MS7
220 16V
220P 50v
0.001 50v
0.001 50V
0.01 25V
0.001 50V
0.001 50V
1000 16V

RG1v-5FJ DC6
MZ 12HG

MR-DSE-01
TL25P-06-V1
TL25P-05-V1

TMP-PO1X-A1
TLB-P08H-At
TL25H-08-B1

TMP-PO1X-A1

B-1112B
DL2-0P2.6-3-1.2H

DL2-0P2.6-3-1.2H
FSQHO90RN
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SECTION 12 OPTIONS INSTALLATION

12-1 UT-26 2-TONE DECODER UNIT | |

Use this option with the IC-V100 mobile transceiver for
interference-free communication with other stations
equipped with a 2-Tone system.

To obtain maximum performance, please study these
instructions carefully before attempting installation and use
of the UT-26. In addition, refer to the transceiver's
PROGRAMMING MANUAL.

* INSTALLATION PREPARATION

[UNPACKING]
e UNIT INSTALLATION

Frinted Circuit i
N , Board | 1. Orientthe circuit board correctly as shown in the diagram

and tighten the four screws.

AN
L8 |
LA
&

' 2. Connect the 5-pin plug (J6) on the PA unit.

Pass the plug through the PA assembly rectangular
opening as shown.

| | * instan each spacer wilh 3. Connect the 10-pin plug to J3 on the MAIN unit. The
:, the groove closest to the cable harness must be passed through the gap between

Sraw || | boardsuriace. | the PA assembly and the MAIN chassis as shown.
[COVER REMOVAL] I
Fass through the PA S=pin plug
NOTE: Unplug the power cable before performing any TGSTE r;:tﬂ:izmie ~
work on the transceiver. \ PA unit
1. Unscrew the four mobile mounting bracket screws and PLL unit
remove the bracket.

2. Unscrew the two hex front panel screws and remove the ,
control head from the transceiver body. '

3. Unscrew the cover screws and remove the top and

Pass through the gap.
bottom covers.

To MAIM wmil

4. Unscrew the PA unit screws and remove the PA cover.

¢ PROGRAMMING

NOTE: Programming must be done by following the
procedures below completely. An oscilloscope,
frequency counter and audio generator are
required.

In addition, the UT-26 has been preset for code
. number “13" in Group 1 at the factory.

12 —1
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[SETTING THE FIRST DIGIT OF THE CODE NUMBER]

1. Locate jumper connector J3 on the UT-26 unit and
change the connection as follows.

Jumper connector | Position
53 A—B~C—D

2. Connect a 100mV rms or greater signal from the audio
generator across pin B on jumper connector J3 and
ground using alligator clips. Adjust the generator using
the frequency counter to the frequency of the first digit of
the desired code number according to the frequency
chart.

3. Connect the oscilloscope to CP1 on the UT-26 unit.

4. Adjust R2 for the maximum output lével on the
oscilloscope. The output level should be more than

1Vp-p.
[SETTING THE SECOND DIGIT OF THE CODE
NUMBER]

1. Locate jumper connector J4 on the UT-26 unit and
change the connection as follows.

Jumper connectar Position
J4 G—H—-E—F

2. Connect the audio generator as above with the same
output level and adjust the generator to the frequency of
the second digit of the desired code number.

3. Connect the oscilloscope as above.

4. Adjust B1 to the maximum output level on the oscillo-
scope. The output level should be more than 1Vp-p.

5. Return the J3 and J4 jumper connectors to the A—B and
G—H positions respectively.

2-Tone Decoder Umt
Helay RZ3
’ Tranzspond
ON/OFF
CP2
oy : CP1
M ---i e Wp-p
43 1 'Il_ - Liaeild. .
o B Y .'_._;-:.- R1 H;.
[ | ' aup Paug T
E|m & |F h & rew B
o[ = PSR
- Connect the
= ;-'f? audio generator
"'-\-3.:" f
vy *R1. 2nd digit
/ level adjustmeant
eed F{ — "R2 1stdigit
et | _‘;’“_ {;: level adjustment
;J!JE .i.l .'
> f R gt
- -
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[STANDARD GROUPS FOR 2-TONE SEQUENTIAL
SIGNALLING]

CODE NO. | Group 1 | Group 2 | Group 3 | Group 4 | Group 5
0 13305 | 569.1 | 10924 | 3217 | 55839
1| 3490 | 6009 2885 @ 3396 | 5848
2 | 3685 | 6345 2965 | 3586 | 6174
3 | 3890 | 6699 3047 | 3786 | 651.9
4 | 4108 | 7073 3130 | 3998 688.3
5 | 4337 | 7468 9537 | 4221 | 7268

6 | 4579 | 7885 | 979.9 | 4457 | 7674 |

7 | 4835 | 8325 | 10069 | 4705 | 8102 |

. 5105 | B879.0 | 10347 | 4968 | 8555
9 | 5390 | 9281 | 10632 | 5246 | 9032

DG | 5691 | 9799 | 569.1 | 5691 | 979.9 |
(Unit: Hz}

[FUNCTION CHECKS WITH ANOTHER TRANSCEIVER]

NOTE: The function checks require another transceiver
with a 2-Tone encoder installed. Check the
following functions thoroughly before re-
assembly.

1. The "CALL" indicator lights up while decoding is in
progress.

2. The relay and transpond function work after decoding is
completed. The transpond function works for about 2
seconds,

3. The transpond signal is modulated by a single tone,

4. The "CALL" indicator goes OFF after pushing the PTT
switch.

[TRANSCEIVER PROGRAMMING]

1. After installation of the UT-26 and when all of the
previous programming is completed, the |C-V100 must
have the 2-Tone decoder function programmed on a
particular channel.

2. Transceiver programming requires the optional EX-494
External Keyboard. See your transceiver's PROGRAM-
MING MANUAL SECTIONS 1-5 and 1-6 for further
instructions.

e OTHER FUNCTIONS
[TRANSPOND FUNCTION]

The transpond function for confirmation of a com-
munication link between the calling and called station is
available and may be activated or deactivated.

1. The UT-26is shipped from the factory with the transpond
function activated. Signals received with the correct code
number will cause the IC-V100 to transmit a 2 second
tone back to the calling station if an operator does not
reply to the incoming call.

12 — 2
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2. To deactivate this function, cut the lead of R25 (47k
ohms) onthe UT-26 and R22 (47k ohms) on UT-27. Now,
no transpond tone will be transmitted. To reactivate the
function at a later date, solder the two ends of the cut lead
together.

[HORN-HONK FUNCTION]

When a signal with a correct code number is decoded by the
UT-26 or UT-27, the transceiver alerts the operator through a
signalling device, such as an automobile horn. This is useful
when the operator is away from the operating position.

1. Connect the supplied cable to the HORN CONNECTOR
on the rear panel of the transceiver. Connect this cable to
your chosen signalling device.

2. Refer to the sample connection on the opposite side of
this sheet.

* HORN-HONK SAMPLE CONNECTION

NOTE: Maximum ratings of the UT-26 and UT-27 relays

are 28V and 3A. DO NOT connect any device

~ with a voltage or current requirement that

exceeds these ratings. If the vehicle does not

have a horn relay, an intermediate relay must be
installed. :

e

Supplied
=7 Cable

‘:'L'_E@:_. Positive Battery Terminal

Heaorn Button - -
0 13

Fuse [3A)

» Positive Batlery Terminal

External

! I—
== To Vehicle Horn
H'Elﬂ'ﬁ" 1

[+3 ————

= Megabive Baltery Terminal

12-2 UT-27 2805Hz DECODER UNIT

Use this option with the IC-V100 mobile transceiver for
interference-free communication with other stations equip-
ped with a 2805Hz tone system.

To obtain maximum performance, please study these
instructions carefully before attempting installation and use
of the UT-27. In addition, refer to the transceivers
PROGRAMMING MANUAL.

ManualsPlus.com

e INSTALLATION PREPARATION

[UNPACKING]

e —
1

Printed Circuit |

Chassis

* Install each spacer with
the groove closest lo the
board surface,

[COVER REMOVAL]

NOTE: Unplug the power cable before performing any
work on the transceiver.

1. Unscrew the four mobile mounting bracket screws and
remove the bracket.

2. Unscrew the two hex front panel screws and remove the
control head from the transceiver body.

3. Unscrew the cover screws and remove the top and
bottom covers.

4. Unscrew the PA unit screws and remove the PA cover.

o UNIT INSTALLATION

1. Orient the circuit board correctly as shown in the diagram
and tighten the four screws.

2. Connect the 5-pin plug to J6 on the PA unit,

Pass the plug through the PA assembly rectangular
opening as shown.

3. Connect the 10-pin plug to J3 on the MAIN unit. The
cable harness must be passed through the gap between
the PA assembly and the MAIN chassis as shown.

FPass Ihrough the FPA

assambly hole.

To PA unil
H“\.

S=pin plug

FaA unn

PLL wnit

Pass through the gap.
To MAIMN unit
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¢ PROGRAMMING

NOTE: The following procedures set the code number,
the data select programming and the transceiver
~ programming.

[CODE NUMBER PROGRAMMING]

1. Use supplied wire jumpers to connect the Digit output
(J3) terminals to the Sequence input (J4) terminals to
program the desired code number. The code number
may be up to 8 digits in length. Solder the connections.

2. The first digit of the code number is allocated to X0, the
second digit to X1, the third digit to X2, etc. on the Digit
output jack (J3). The pins on the Sequence input jack (J4)
refer to the numerical value of each digit; Q1is “1", Q2 is
“2". Q3 is "3", etc. See the diagrams for sample
programming.

[DATA SELECT PROGRAMMING]

1. Programming is performed by soldering the appropriate
printed circuit board traces adjacent to diodes DS
through D8. Solder quickly to avoid damaging the diodes
by excessive heat.

2. The data select programming is the total number of digits
in the code number. The four traces represent “17, 2", “4"
and "8". For example, if the code number desired has 3
digits, solder both traces “1" and "2" (i.e., 1 + 2 = 3).

2806Hz Decoder Lnit

Relay ’T“E
T S i

R22
Transpond
ON/OFF

Digit Qutput

ED = & | 01
LY |m m| 33
L L oE
1 = =1}
id |m m| A5

K5 | = Oé
;<
a8

EA |®
ag

£l ' gL T : ;
:. . .: v .."I L} ..._l L i
- ae : BT ooy : ot | et
i . T
et pas s el — 8
i e e

Sequence Input

Data Salact
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[EXAMPLE 1] Programming the code number "0017.

aaaaaa -

Data Select

l|

Solder
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[EXAMPLE 2] Programming the code number “12345678".

1 2 3 4 5 B i 8
X0 X1 X2 x3 w4 x5 X6 ¥
xa [ - [+ ]
£l |= = | QF
K2 @3
K3 a4
K4 | [+1.]
K5 (4]
L o
L 4]
LR EFL
® || 1 1

[EXAMPLE 3] Programming the code number “2222",

Data Select
Al
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[N R

& |
% oz “
L] | Q3
iy o | Q4
i} 2 :.:I 2 EE L | Q% o ::::
L O] Lag-Ld i o
| | | | G |e w | Q7
By & | Q&
wi x1 xe n3 . .| on Solder
W 5| Qg

[TRANSCEIVER PROGRAMMING]

1. After installation of the UT-27 and when all of the
previous programming is completed, the 1CG-V100 must
have the 2805Hz decoder function programmed on a
particular channel.

2. Transceiver programming requires the optional EX-494
External Keyhoard. See your transceiver PROGRAM-

MING MANUAL SECTIONS 1-5 and 1-6 for further
instructions.

® OTHER FUNCTIONS

[TRANSPOND FUNCTION]
[HORN-HONK FUNCTION]

Refer to page 12-2 for explanations of the TRANSPOND and
HORN-HOMNK functions.
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