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FOREWORD

INTRODUCTION

This service manual describes the latest service informa-
tion for the 1IC-U200T UHF FM TRANSCEIVER at the time

of going to press.

Two versions of the IC-U200T have been designed. This
service manual covers both versions.

FREQUENCY | CHANMEL | QUTPUT 5-TOME

VERSION
VERSION RANGE SPACING | POWER | SPEC.

MO,

#01 General |450~470 MHz | 12.5 kHz 25 W CCIR

802 General [450~470 MHz | 25 kHz 2o W CCIR

DANGER

DO NOT 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
liquids.

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 trans-
ceiver’s front end.

CiL” N oy vo. "4
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Ic-uU200T

oFF

ORDERING PARTS

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

Component part number and name.
Equipment model name and unit name.
10-digit order numbers for mechanical parts.
Quantity required.

W=

<SAMPLE ORDER >

I MC3A357TP IC-U200T MAIN UNIT S pieceas
Screw HS M4 x 35505 ZK |1C-U200T Frontpanel B810004240 10 pieces

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

REPAIR NOTE

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

2. DO NOT open the transceiver until the transceiver is
disconnected from a 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
insulated tuning tool MUST be used for all adjust-
ments.

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 30 dB ~ 40 dB attenuator between
the transceiver and a deviation meter or spectrum
analyzer 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

Il GENERAL

Frequency coverage
Antenna impedance
Audio output impedance
Usable temperature range
Frequency tolerance
Current drain

Power supply requirement
Dimensions

Weight

5-Tone specification

Il TRANSMITTER

Output power
Emission mode

Limiting of modulator
Max. frequency deviation
Audio frequency response

Audio harmonic distortion
Noise and hum ratio
Adjacent channel power

Il RECEIVER

Receiving system
Intermediate frequencies

Intermodulation
Sensitivity

Squelch sensitivity (threshold)

Audio output power

Adjacent channel selectivity

Spurious response rejection

Blocking and desensitization

Audio frequency response

Noise and hum ratio

SPECIFICATIONS

450 MHz~470 MHz

50 Q unbalanced

40

—30°C~ +60°C

+2.5kHz (#02) =+1.5 kHz (#01)
Receive standby 450 mA
Receive Max. audio 1.0A
Transmit 8.0A

13.8 V DC (negative ground)

140(W) x 50(H) x 179(D) mm (Projections not included)

1.4 kg
CCIR

25 W

16KOF3E (#02)

8K50F3E (#01)

70%~100 % of max. deviation
+5 kHz (#02) +2.5 kHz (#01)
+1 dB~ —3 dB with 6 dB/octave
between 300 Hz ~ 3000 Hz (#02)
between 300 Hz ~ 2550 Hz ($#01)
10% max.

40 dB

70 dB

Double-conversion superheterodyne
1st 30.875 MHz

2nd 455 kHz

70 dB

0.35 pV for 12 dB SINAD

0.35 pv

3.0 W at 10 % distortion with a 4Q load
70 dB (#02)

60 dB (301)

70 dB

90 dBu

+1 dB~ —3 dB with —6 dB/octave
between 300 Hz~ 3000 Hz (#02)
between 300 Hz~ 2550 Hz (#01)
40 dB
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SECTION 2 OUTSIDE AND INSIDE VIEWS

2-1 OUTSIDE VIEWS
2-1-1 FRONT PANEL

MONITCR INDICATOR
BUSY INDICATOR

TRANSMIT
INDICATOR }_

CALL INDICATOR

SET MODE
l INDICATOR

Y a0 SET
1L | o et U
1 ) R B |
CHANNEL INDICATOR ———:r t 5-TONE CODE
INDICATOR
SCAN CHANNEL INDICATOR
F )
@ TR T9) eD @“@1
ey ] E 1 ':' Juc | |
g1 11 =] = En
i . KEYBOARD
CALL SWITCH B0 e o =]l
! o
RESET SWITCH —==s—{peeE] I Llel cw@ LB J ONJ/OFF, VOLUME
— CONTROL
SCAN SWITCH TONE SWITCH
SET SWITCH CHANNEL SWITCH
2-1-2 REAR PANEL
ANTENNA l
CONNECTOR } j) ——POWER CONNECTOR
Nl | Ja © - ~
Il E —
® | @ @ ﬂ/ ;
@\
Vi © © {
L HORN CONNECTOR
CABLES
EXTERNAL SPEAKER JACK
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2-2 INSIDE VIEWS
2-2-1 MAIN UNIT

Antenna switching circuit

LPF _ PA module is located here
“““ (1IC107 SC-1056)
RF UNIT 3 R APC circuit

DC-DC converter circuit TX RF circuit

TIR 8 V regulator — SORR: . -1 s 2. . VCO UNIT
(IC106 MB3756) 25 s : i

5 V regulator

]
» LA
(IC105 NJMT805) Bl Buffer amp far PLL
.: autput
1
Receive 1st and 2nd :' ________ PLL reference crystal
IF circuits 'E I
£ rlL
____________ |""”m ’ 'f'{!f' PLL IC (IC103 pPD2834C)

Prescaler (IC102 MB504)

2-2-2 DISPLAY UNIT

LCD driver
(IC401 pPD7225G)

e

R
[ —
e
=
—

ﬂ"ﬁml
“5 A

I
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2-2-3 LOGIC-A UNIT
e COMPONENT SIDE

Connectar for optional

UT-31 CTCSS UNIT

Space for optional

UT-31 CTCSS UNIT

CPU clock

(X501 4. 48 MHZ)

* FOIL SIDE

Horn timer
(IC510 TATE55F)

AF circuit

Mic amp circuit

e
LR

/

*hu \ A
s TUERRREC

"
seasnnnnes gt

ROM (ICS02)
SC-1072

—Backup lithium battery
(BR2325-1HC)

e
e — il —

——AF amp circuit
(IC514 pPC2002)

[T —

Mic amp circuil

T T T T : - D L ¥
*'- - L . -
= ssunsstasssnes
[
n a - - r
censsnassssnned®,

L [
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T
o =
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e

B - _E
O Tl an

e alilii “""1;";“:::':!:’&-'-"{“
.- 2 -
..i_.: 3 LT LY Illlll'.

[T

RGN T‘.'- .

RAM
{IC503 pPD446G)

CPU
(IC501 pPD78CO6AG)

Gate-array IC
(IC516 SC-1084)
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SECTION 4

CIRCUIT DESCRIPTION

4-1 RECEIVER CIRCUITS

4-1-1 ANTENNA SWITCHING CIRCUIT
(MAIN UNIT)

Receive signais enter from the antenna connector and
pass through a low-pass filter consisting of C215, C217,
C219, C257 and L119~L121. They are then fed to an
antenna switching circuit consisting of D119~D121.

4-1-2 RF CIRCUIT (MAIN AND RF UNITS)

Receive signals from the antenna switching circuit pass
through a bandpass filter consisting of L1, L2, C2, C3, C6,
C7, D3 and D4 to eliminate unnecessary signals. They
are then amplified by N-channel GaAs FET Q1 for high-
gain and low-noise amplification.

Signals amplified by Q1 pass through a 3-stage bandpass
filter consisting of L3~L5, C13, C17, C18, C22, C23 and
D3~D5. They are then fed into a balanced mixer circuit
consisting of IC1, L6 and L7 where they are mixed with
1st LO signals. They are then converted to 30.875 MHz
1st IF frequency signals.

4-1-3 1st LO CIRCUIT (VCO UNIT)

The 1st LO signal is generated at the VCO circuit (Q270),
amplified by Q271, and passed through a switching circuit
and a low-pass filter before being applied to L103.

4-1-4 IF CIRCUIT (MAIN UNIT)

1st IF signals from L7 in the mixer pass through crystal filter
F1101 and are amplified by Q101. The amplified signals
are fed to IC101 (pin 16).

* 2ND IF CIRCUIT

Friz
CFZM455H (NARROW /

IC101 is an FM-IF IC chip. This IC chip includes an
amplifier for the 2nd LO circuit, the 2nd mixer, the limiter
amplifier, and the quadrature detector.

Signals entering IC101 (pin 16) are mixed with the 2nd LO
signals of crystal X101 (30.42 MHz), and are emitted from
pin 3 as the 2nd IF frequency of 455 kHz. These signals
pass through the ceramic filter of FI102, enter pin 5, and
are amplified at a limiter amplifier and detected by the
quadrature detector in IC101 with ceramic resonator X102.

4-1-5 AF CIRCUIT (LOGIC-A UNIT)

The detected audio signals from IC101 (pin 9) pass through
a de-emphasis circuit consisting of C116 and R113, and
enter AF amplifier IC515a. The characteristics of the
de-emphasis circuit are —6 dB/octave.

The AF signal from {C515a passes through AF control
Q512 and is fed to IC515b to suppress a subaudible tone
signal. The AF signal from IC515a is also fed to the 5-
Tone decoder section in 1C516.

The AF signal from IC515b is applied to the AF power
amplifier (IC514) via analog switch Q511 and the VOLUME
CONTROL (R1) on the front panel. The signal amplified
by IC514 drives speaker SP1.

Q511 and Q512 function as a muting circuit using analog
switches to block the AF signal. Q511 and Q512 block
the signal when an RMUTE signal appears.

IC514 is a small-packaged power amplifier. High-power
and low-distortion amplifiers and protection circuits for
overload are collected in one package.
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4-1-6 SQUELCH CIRCUIT
(MAIN AND LOGIC-A UNIT)

Audio signals from IC101 (pin 9) consist of noise com-
ponents higher than 20 kHz that are amplified by IC101 then
output from pin 11. Amplified noise signals are detected
by D105 and D106, and are converted to DC voltage. This
voltage is supplied to the squelch trigger circuit (pin 12).
The squelch control pot (R543) in the LOGIC-A UNIT is
also connected to IC101 (pin 12) to adjust converted DC
voltage.

A “HIGH” or “LOW" squelch control signai is output from
IC101 (pin 13) and then applied to CPU IC501 (pin 15) on
the LOGIC-A UNIT.

IC301 (pin 30) becomes “HIGH" as the RMUTE signal while
pin 15 receives “LOW”. The RMUTE signal is applied
to Q511 and Q512 to cut the audio signals.

4-2 TRANSMITTER CIRCUITS

4-2-1 MIC AMP, LIMITER AMP, SPLATTER
FILTER AND VCO CIRCUIT

The AF signals from J403 are fed to IC512a via a pre-
emphasis circuit consisting of C518 and R525. The
characteristics of the pre-emphasis circuit are +6 dB
octave.

After waveform adjustment with R527 and gain adjustment
with R259 is made, output signals from IC512a are fed to
limiter amplifier 1C512b.

Output signals from IC512b pass through splatter filter
IC513 which eliminates components greater than 3 kHz of

the signals. The signals are then applied to D273 on the
VCO UNIT as FM modulation signals.

* DRIVER AMPLIFIER

to receiver 1st Mixer

4-2-2 DRIVER AMP (MAIN UNIT)

Signals generated at the VCO UNIT are buffer amplified
at Q108. Signals from Q108 are amplified at Q110 and
Q111, then at driver amplifier Q112. The signals are then
amplified by Q111 and Q112 to get 200 mW of RF output
power.

A TMUT signal prevents unnecessary RF power emissions
from occurring at the moment of switching from receive to
transmit mode or when the PLL circuit is unlocked. Q113
controls the bias voltage of Q110, Q112 using the TMUT
signal.

(See Fig. 2 below)

4.2-3 POWER AMP CIRCUIT (MAIN UNIT)

The transmit output from the drive amplifier enters IC107
(pin 1). 1C107 is an RF power module that can attain
25 W with an input of 200 mWw.

Output signals from IC108 (pin 4) are fed to the antenna
switching circuit.

4-2-4 APC CIRCUIT (MAIN UNIT)

The APC circuit operates when the antenna impedance is
not matched with the transceiver’s antenna impedance. A
part of output signals from IC107 (pin 5) is applied via a
pattern coil to an APC detector circuit consisting of
D117 and D118.

The detected voltage is fed into inverted ampilifier
IC108a. Output signals from IC108a are applied to Q115
and then the output voltage from Q115 controls the output
current of Q114. The input current of IC107 (pin 2) and
Q112 (collector) is controlled by Q114 to keep the output
power of IC107 constant.

o
R177 10k D123 15953
D B e o T8V
D122 SS 8 S
RD4.7E B3 og "y 2
T™MUTO P 33 83
'0\"1 8 x & R157
S sl Q113 258567 Tk
gl "'I SERAE Pty
3 8 3 xﬁgl:::s T & B|sMe o o'lalsl Q EIE-E
N IS E X< B} on g S, bl S PR 433 :
o o ~ ] G = ne N 2 [=3 7
< Qlehd O ~& wFSTH & Cc177 Slnls 21 ,1R% Q112
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4.2-5 ANTENNA SWITCHING CIRCUIT

Qutput signals from 1C107 pass through a 3-stage low-pass
filter consisting of L119, L121, C215, C217, C219 and
C257 via D119. This filter suppresses high-frequency
spurious signals.

4-3 PLL CIRCUITS

4-3-1 DUAL MODULUS PRESCALER
(MAIN UNIT)

The PLL is designed in a way that allows the desired
frequency to be generated directly by the VCO, adopting
a dual modulus prescaler system. The PLL consists of
a prescaler (IC102) and PLL IC (IC103). !t is fed “'divided
by N-data” from the CPU which determines the operating
frequency.

N-data is determined by dividing the desired frequency by
the reference frequency. The desired frequency is the
transmit frequency in transmit mode and the first local
oscillator frequency in receive mode.

Desired frequency

A reference frequency of 12.5 kHz is acquired by X103,
Q118, and the divider inside IC103. A signal from the VCO
is buffer amplified at Q102, fed into 1C102, and divided N
times at 1C102 and IC103. The divided signal is applied
to the phase detector in IC103. Phase detection results
in lock voltages being output from pins 12 and 13.

4-3-2 LOOP FILTER CIRCUIT
(MAIN AND VCO UNITS)

Output from IC103 (pins 12 and 13} is fed into a charge
pump circuit consisting of Q103 and Q104 and is then
applied to a lag-lead type loop filter consisting of R132,
R133 and C141.

The signal passing through the loop filter is fed to varactor
diodes D271 and D272 in the VCO UNIT via RF choke coil
1271 to control the VCO output frequency.

D109 and D110 shorten the lockup time when changing
from receive to transmit mode or vice versa.

4-3-3 DC-DC CONVERTER (MAIN UNIT)
DC-DC converter 1C104 makes 20 V DC from 5 V DC

N-data = Reference frequency o obtain lock voltages for the PLL circuit and a voltage
range of 1~20 V for bandpass tuning operation of the RF
circuit.

BUFFER
SWALLOW PRESCALER
STRB——» LATCH COUNTER 1c102 A
T x J MB504P-G 252026
$O > SHIFT PROGRAMMABLE B T ——— -
Pv=vvi COUNTER
SCK »| | REGISTER u} £ | VCO UNIT |
osc DETECTOR Q103,0104 Loop —:B‘ r\;ncuooo N B:;FPER : VGO
DIVIDER 2SA1048 FILTER [ ] 9270 o271 ) output
25C24%8 25K125 25C3356
C103 | i
pPO2834c 4 L > ,J
- 0Cc-0C
L Lrvsta osc it o
- ans 0105,0106 TLA99A from MOD
T | 2sczase 25C2458 X2
6.4MHz ¥ ‘F
to UNLK oV

4-4 LOGIC CIRCUITS

The logic circuit section consists of an 8-bit CMOS-type
CPU, 8 K-byte CMOS RAM, 2 K-byte CMOS RAM, 5-Tone
encoder/decoder and mainly displays frequency and tone
numbers.

4-4-1 CPU (LOGIC-A UNIT)

CPU IC501 uPD78C06AG mainly performs all functions
related to the contols and switches on the front panel
of the IC-U200T and incorporates a 4 K-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 2 K-byte RAM. DBO0~DB3 are also matrix
input ports.

4—-3

{2) ADDRESS BUS (PEO~PE15)

This is a 16-bit port which can switch ADDRESS and
OUTPUT ports according to the program. PE13~PE15
are used as ENABLE signals for RAM, ROM or MATRIX
selection.

1 2 3 SET Do
4 5 6 CH D1
7 8 9 TONE D2
G o CLR RESET D3
PEO PE1 PE2 PE3
(K0) K1) K2) (K3)
Fig. 4
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(3) PORT A (PA0O~PA7) (4) PORT B (PBO~PB7)

These are 8-bit output ports with latch capability. These are 8-bit ports which can switch between INPUT and
OUTPUT per bit according to the program.

PIN NO. NAME DESCRIPTION

27 | PAO(STRBO) | Outputs a latch signal for PLL N- PIN NO. NAME DESCRIPTION
data. 35~38 | PBO~PB3 Input/output port for 5-Tone data.

28 PA1 (CPO) Outputs cloning data. (SO~§3)

29 PA2 (PSAV) Not used. 39 PB4 (T/R}) Oultput_ port f9r transmit/receive

switching signal. The port

30 PA3 (RMUT) This port becomes “HIGH’ when becomes “LOW’ during transmit
the speaker sound is muted. and ““HIGH”’ during receive.

31 PA4 (TMUT) This port becomes “‘HIGH" when 40 PB5 (STRB1) Output port for the 5-Tone encoder
RF power is turned OFF. strobe signal.

32 PAS5 (CK) Outputs a synchronized clock 41 PB6 (STRB2) Output port for CTCSS tone data
signal when PLL N-data is sent out. strobe signal.

33 PA6 (PLL C/D) | Outputs a signal for switching bet- 42 PB7 (EXC) When the received 5-Tone code is
ween PLL N-data and LCD com- matched to the desired code, this
mand data as a switching signal. terminal becomes “HIGH” for

— about 1 msec.

34 PA7 (CS) Outputs an enable signal of the
LCD driver when LCD command
data is sent out. (5) PORT C (PC0~PC5)

These are 6-bit input/output ports.
CLONING DATA CONSTRUCTION

PIN NO. NAME DESCRIPTION
CPO__J—_—D——Y—X—_—X_—X:XI— 11 PC5 (BUSY) Input port for the BUSY signal of
L T 1 ‘—r‘ the LCD driver.
START BIT DATA BIT STOP BIT
12 | PC3 (TRF) Input port for “TX" INDICATOR.
Fig. 5. The indicator appears on the LCD
when this port is “HIGH”".
TIMING CHARTS OF THE ADDRESS BUS 13 |PC4 (FUNC) |Input port for the FUNCTION
* AT COMMAND TRANSMITTING SWITCH. If this port is “LOW"
(CODE OEOH, BLINKING ON) when power is ON, it accepts the

receive cloning input.

cs .
14 PC2 (SEND) Input port for transmit/receive

switching signals that are ready
\ at a HIGH level (This terminal is

used for cloning input.)

L/

———d e

SO .& r 15 PC1 (SQL) Input port for squelch open signal,
! which becomes “HIGH” when
SCK ‘||||||||||||||l opened.
16 PCO (UNLK) Input port for PLL unlock signals.
e AT DATA TRANSMITTING (DATA 0A5H) During unlock conditions, this port
_ is “LOW".
Cs [ |
PA6——\ /“_‘ (6) SERIAL PORT
PIN NO. NAME DESCRIPTION

S0 J I I I I l I 19 SCK Output port for the SO data output
SCK timing signal. The data of the SO

| ' I I l | | I l | I I | I | l changes the trailing edge of SCK.
Fig. 6 21 SO Output port for the shift register in-
side the CPU. This terminal out-
puts CTCSS tone data and LCD
command data.
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(7) OTHER PORTS

PIN NO. NAME DESCRIPTION

6 INT1 This portis ‘'HIGH" when the CPU
is in standby mode. When the
POWER SWITCH is in the OFF posi-
tion the port is “HIGH""; when the
POWER SWITCH is in ON position
the port is “LOW",

7 INTO This is an input port for 5-Tone
decoder data. The 5-Tone data is
input when this port is “HIGH™".

9 WR This port outputs the timing signal
when writing in the external
memory (RAM).

18 BEEP Output port for the beep tone
signal.

4-4-2 ROM

I1C502 is a CMOS, 8191-word 8-bit ROM.

This ROM memorizes the control program for the CPU
(IC501). Reading data is performed by the address
specified by PEO~PE12 in the CPU.

ROM READ TIMING DIAGRAM

PEO~PEI0 X X
WR
]
L_.RAM WRITE:IN
DBO~DB7 —-——( J.__.._
Fig. 7
4-4-3 RAM

IC503 is a CMOS 2048-word 8-bit RAM.

This RAM memorizes the channel, transmit/receive N-data,
tone number, shift frequency, tone data table, etc., in
current use.

Reading or writing data is performed by the address
specified by PEO~PE10 in the CPU.

RAM READ TIMING DIAGRAM

PEO~PE12 X X
RO l
L. cPu READ-IN
DBO~DB? .—-—-< >____
Fig. 8
RAM WRITE TIMING DIAGRAM
PEO~PEID X X
R I
L cpPu READIN
DBO~DB7 —— e
Fig. 8

4-4-4 5-TONE GATE ARRAY (LOGIC-A UNIT)

IC516 contains a 5-Tone encoder/decoder, data selector,
serial-parallel converter, a driver and inverter. The
5-Tone encoder can generate 12 kinds of tones.

PIN NO. NAME DESCRIPTION

64~61 | 100~103 These ports are 5-Tone data

input/output ports for the 5-Tone

encoder/decoder.

60 CONt This port is used for selecting either
the input or output ports of
100~103. The port becomes
“LOW?" for output and "“HIGH" for
input.

59 RX This port is used for selecting either

the encoder or decoder function.
It becomes “LOW" for encoding
and “HIGH" for decoding.

44,45 | TO1, 702 These ports select one of the 5-
Tone sequential systems: CCIR,

ZVEI, EEA or ElA.

57 ST This port inputs a strobe signal for
the 5-Tone encoder/decoder.
40~43 | EC, These ports output 5-Tone encoder
ECO~EC2 data.
21 DS This port is used as an input port for
5-Tone signals.
8 S8T3 This port outputs a strobe signal for

the 5-Tone encoder/decoder.

2~4 SE1~SE3 This port is used as a data selector.

39~36 | MAO~MA3
55~52 | DBO~DB3
51,50 |CE1, CE2

Function if each port (CE1, CE2,
and DBO~DB3) is determined by
data from ports SE1~SE3. Ports
MAO~MAS3 are allocated as data

input.
56, 7,6 | ST2, SCK2, These are serial input ports for
8i2 converting data from sequential
to parallei.

13~20 | P1~P8 These are used as parailel output
ports after data is converted from
serial to parallel. P1~P3 signals
are sent to the optional UT-31

CTCSS UNIT.

g, 11 IN1, IN2 These ports are connected to inter-

nal inverter inputs.

10, 12 1 OUT1, These ports are connected to inter-
ouT2 nal inverter outputs.
5 KO1 This ports outputs a 4,48 MHz clock

signal for CPU IC501.

23~25 | TEST, N,
28~33 | SET, RES,
46~49 | CONZ, RCE,
RT2, RTH,
CP1, DATC,
KOS5, KO4,
KO2

These ports are used for checking
iC testing.
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5-TONE FREQUENCY SETTINGS

5-TONE FREQUENCY

CODE [ cCIR(Hz) | EEA(H2) | zvEI(H2) | EIA (H2)
0 1981 1981 2400 600
1 1124 1124 1060 741
2 1197 1197 1160 882
3 1275 “1275 1270 1023
4 1358 1358 1400 1164
5 1446 1446 1530 1305
6 1540 1540 1670 1446
7 1640 1640 1830 1587
8 1747 1747 2000 1728
9 1860 1860 2200 1869
G 2400 1055 2800 2151
R 2110 2110 2600 459

4-4-5 SERIAL-PARALLEL CONVERTER
(LOGIC-A UNIT)

Serial CTCSS data from the CPU (IC501) is converted to
parallel data at IC516 and is applied to the optional CTCSS
UNIT.

4-4-6 HORN-HONK DRIVER CIRCUIT
(LOGIC-A UNIT)

The horn-honk driver circuit consists of IC510 and Q513.
If the transceiver acknowledges a 5-Tone signal, IC501 (pin
42) outputs one puilse signal to IC510, and then IC510 turns
Q513 ON for about 2 seconds.

4-4-7 AF MUTE AND 5-TONE CANCELLER
CIRCUITS (LOGIC-A UNIT)

When an optional UT-31 CTCSS UNIT is installed, a DOUT
signal (J512) becomes “LOW” and then the collector of
Q518 becomes “HIGH".

The output signal (Q518) is applied to the gates of Q511 and
Q512 via D510.

“HIGH” signals from Q518 turn Q511 and Q512 ON, and
then AF signals are muted. Simultaneously, signals
are applied to IC501 (pin 7, INTO) via Q504. Thus the
interrupt signal from the 5-Tone encoder/decoder circuit
is canceled.

While a CTCSS tone signal is received, DOUT signals
become “LOW’* and AF signal muting is released if the tone
number matches the desired number.

When a HANG signal from J505 (pin 7) is “HIGH”, Q506
turns OFF and the CTCSS UNIT does not function.

4-5 DISPLAY CIRCUITS
(DISPLAY AND LOGIC-A UNITS)

IC401 is a programmable LCD controller/driver. DS401 is
an LCD panel which displays the following indicators:

¢ 5-Tone code

¢ Channel number
* Transmit/Receive
e Answer back

A voltage regulator circuit consisting of Q510 and
D512 applies 8 V to DS402 and DS403 for illuminating
the LCD.

4-6 VOLTAGE REGULATOR CIRCUITS
(MAIN UNIT)

The 13.8 V line passes through the POWER SWITCH on the
front panel and is applied to IC106 on the MAIN UNIT.
IC106 is a voltage regulator with a selector switch IC chip
that applies a constant 8 V, R8 voltage during receive, and
T8 voltage during transmit operations.

IC105 outputs a constant 5 V. The voltage is applied to
IC103 and IC104 on the LOGIC-A UNIT.
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SECTION 5

5-1 MECHANICAL PARTS

DISPLAY UNIT

LOGIC-A UNIT
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Nh’;f:én DESCRIPTION N‘m’:ga ary.
o Set Screw (G) M3x 17 8810005000 3
® PH M3x 4 8810000210 2
® Main Shield Plate (A) (30529) 8510005260 1
O) BH M3x 6 ZK SUS 8810002960 2
® Top Cover (C) (30410) 8110002690 1
® PA Shield Plate (B) (43661) 8510005270 1
@ Insulated Washer B-17 6910000280 1
Set Screw (A) M3x6 8810003160 9
® Standoff (F) 8930000100 2
External Speaker Jack (HSJ0780-01-010) 6450000420 1
a DC Power Cable (OPC-164A) 8900001660 1
P Set Screw (A) M2.6x8 8810003140 2
(E) Antenna Connector Cable (OPC-103) 8900001050 1
Set Screw (A) M3 x 10 8810003180 2
(D) 452 Chassis (A)-1 (20217-1) 8010005261 1
a9 Self-Tapping Screw BO M2 x6 8810001000 6
@ ON/OFF, Volume Control (EVK-QVB 315 A14) 7210001280 1
(D) FUNCTION DISPLAY (LR598-A) 5030000260 1
(L) Switch (SKHHBVOO1A) 2260000680 6

Button K-50 (A)-1 [CALL] 8610003310 1

Button K-50 (B)-1 [SCAN]) 8610003320 1

Button K-50 (C)-1 [RESET] 8610003330 1
@ Button K-50 (D)-1 [SET] 8610003340 1

Button K-50 (E)-1 [TONE] 8610003350 1

Button K-50 (F)-1 [CH] 8610003360 1
@ 331 Window 43602 (C02191) 8310010500 1
@ FH M3x6 8810002170 3
@ Hex Socket Screw M3 x 18 8820000510 1
@ Microphone (HM-45) 7700000710 1
VD) Knob N-115 8610003370 1
@ VR Nut (B) 8830000050 1
@ 331 Front Panel 20274 (C02791) 8210003380 1
@ Plate 8016003240 1
@ FH M3x6 8810002710 2
@0 lcom Screw (C)-10 8810003760 4
én Speaker (66F09N-7) 2510000200 1
@ Speaker Holder (42944) 8930006390 1
@ 57 Speaker Spacer 8930004950 1
) BH M3 x86 ZK SUS 8810002960 2
@ Bottom Cover (B) 8110001870 1
@ BH M3 x 8 ZK SUS 8810003840 4

Screw type Screw: M2.6 x 4, etc. Seli-tapping screw: BO 2 x 4, etc.

Screw’s head style

PH: Pan head FH: Flat head BH: Button head

52
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5-2 FRONT AND MAIN UNITS CONNECTOR ASSEMBLY

ANANANANNNANNAN

A

vz —
U h |
e ®
bl N -® SET SCREW
SET SCREW (A)3X6
(41566) (A)3X6 104 sHiELD' 31566
(41566) AL
Jio1 (42273)
-' —  MAIN UNIT
(72 ) (B-1757A)
PAN HEAD SCREW PAN HEAD SCREW
M3 x4 \ M3x 16
PAN HEAD SCREW
M3 x 16 331 VCO CASE (43715)
VCO CASE (A) (42010)
SET
SCREW @
(A)13X6
(41566)
bC-DC RF UNIT
- B-1756A
SHIELD ( 6A)
CASE
{43574)
PAN HEAD SCREW
M3 x16
(SAE)T3 ngew PAN HEAD
x SCR
(41566) J104 N J102 J103 M%anw
e Wi
X2
I 1
[ J — -
I FROM LOGIC-A UNIT FROM FROM
(J511) LOGIC-A UNIT LOGIC-A UNIT
- |
(1 H
H J406 N/ OFF
VOLUME
9 © © CONTROL
Jao7
J408 J409 N
~—~— T O
SELF-TAPPING = -
SCREW BO 2x6 Ja05 SELF-TAPPING
SCREW BO 2X6 DISPLAY UNIT
> =)

X

1

FLAT CABLE (MAIN-LOGIC-A)

STYLE-2468 AWG26 VW-! E43172 (10)
% 2 FLAT CABLE (MAIN-LOGIC-A)
STYLE-2468 AWG26 VW-1 E43172 (5)
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5-3 FRONT AND LOGIC-A UNITS CONNECTOR ASSEMBLY

JATATATANAVATATANAVAVARAYATA

J

Jsiz LOGIC-A UNIT
(B-1584C)

1COM
SCREW(C)-9
(41564)

—

LITHIUM
(gg2;§§;0) \J
4508
o]
J507

FROM
SPEAKER

[ e————ATRAREE
)
_—
am
J504
saooD0
e e os
=513
[25 5o ]|us0n
J509 J510
: . —
1COM TO TO
SCREW(C)-9 MAINUNIT  MAIN UNIT
(41564) (J103) (J102) J |
ON/OFF
VOLUME
J404 CONTROL.
3 Jaor
4401 vy J —
DISPLAY UNIT
{B-13968B)

| SET
&S Screw
(A}3x6
X {41566)
ICOM
[c558006858]] U505 gcrewic)-of
Jst1
= g
TO
MAIN UNIT
J (J 104) j
™\
| SRR S e —— . Y {
\ ™
4 5
| | 4406 ®
@
Jaos
J409 J408
OO |
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SECTION 6 ADJUSTMENT PROCEDURES

6-1 PREPARATION BEFORE SERVICING

1. Detach the power cord and turn OFF the POWER 6. For transmission problems, connect a dummy load to
SWITCH before performing any work on the transceiver. the ANTENNA CONNECTOR. For reception problems,
connect an antenna or signal generator to the ANTENNA
2. DO NOT force any of the variable components. Turn CONNECTOR. DO NOT transmit into the signal
them slowly and smoothly. generator.
3. Follow the instructions exactly. If an indicated result is 7. Re-check for the suspected malfunction with the POWER
not obtained, repeat the instruction until the correct SWITCH ON.

result is obtained.
8. There are different versions of this transceiver.

4. Confirm defective operation of the transceiver first when Adjustment procedures and resulis may differ for each
checking an out-of-service unit. Verify that external version. Be sure to follow the correct procedure for the
sources DO NOT cause the problem. transceiver you adjust.

5. Remove the transceiver covers.

6-2 PLL ADJUSTMENT

TEST INSTRUMENTS REQUIRED MEASUREMENT CONNECTION LOCATION
(1) VOLTAGE REGULATED POWER SUPPLY
» Output voltage 1138V DC £10% VOLTAGE
 Current capacity 1 10 A or more REGULATED RF POWER
POWER SUPPLY METER
(2) RF POWER METER
e Terminated type
* Measuring range : 5~30W
® Frequency minimum : At least 500 MHz FREQUENCY
* impedance :50Q COUNTER
(3) VOLTMETER Pin 5 of
* [nput impedance . 40 kQ/V DC or better VOLTMETER IC108
(4) FREQUENCY COUNTER MAIN UNIT
¢ Frequency minimum : At least 500 MHz
* Frequency accuracy : 1 ppm or better 1C-U200T
* Sensitivity : 100 mV or better
MEASUREMENT ADJUS THENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
LOCK 1 | » Operating frequency: 450.000 MHz | MAIN | Connect a voltmeter | Approx. 7.5V Verify
VOLTAGE * Receive mode to pin 5 of IC108.
2 | » Operating frequency: 450.000 MHz Approx. 10.5V Verify
* Transmit mode
3 | * Operating frequency: 470.000 MHz Approx. 9.5 V Verify
* Receive mode
4 | ¢« Operating frequency: 470.000 MHz Approx. 125V Verify
* Receive mode
REFERENCE 1 | ® Operating frequency: 450.00 MHz MAIN | Make a loose 450.00 MHz MAIN C145
FREQUENCY * Transmit mode coupling between a
frequency counter
and the ANTENNA
CONNECTOR.

6 — 1
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MAIN UNIT

Pin 5 of IC108
HReference Frequency
Check Point

— (145 Reference Frequency
Adjustment

A E TN

_‘I 1T ,m'“ll ; ¥ ﬁ;l!lllill ummb @

NOTE: Add **100" to the indicated numbers which are 100" or less on the unit for
the actual part number.
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6-3 RECEIVER ADJUSTMENT

TEST INSTRUMENTS REQUIRED MEASUREMENT CONNECTION LOCATION
(1) VOLTAGE REGULATED POWER SUPPLY
* Cutput voltage 1 13.8VDC £10% EXTERNAL
« Current capacity : 10 A or more SPEAKER
VOLTAGE
(2) RF SIGNAL GENERATOR P oLy
* Frequency range : 400~500 MHz
* Output level D01 pV~100 mv
(3) DISTORTION METER RF
« Frequency range 1 1 kHz+10 Hz 3'?;?; TION SIGNAL
* Measuring range T 1%~100% GENERATOR
{4) VOLTMETER
¢ Input impedance : 50 kQ/V DC or better
To EXT. SP. JACK \
(5) SPEAKER Lo
s impedance 140 ANT.
VOLTMETER R200
MAIN UNIT
K—.v—l
IC-U200T
MEASUREMENT ADJUSTMENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST

CAUTION: The answer back function must be turned OFF to protect the signal generator while making receiver adjustment.
See p. 18 in the PROGRAMMING MANUAL (A-0876) for details.

RF 1 { ¢ Operating frequency: 450.00 MHz MAIN | Connect the 80V MAIN R195
TRACKING voltmeter to R200.
SENSITIVITY 1 | ® Operating frequency: 460.00 MHz REAR | Connect the Minimum distortion MAIN L101
* Apply an RF signal to the ANTENNA | PANEL | distortion meter with | level L124
CONNECTOR. a 40} load to the
Level : 0.5 uv EXTERNAL SPEAKER RF LS
Mod. : tkHz JACK. L4
Dev. : +£1.75kHz {(#01) L3
+3.5 kHz (#02) L2
* ON/OFF, VOLUME CONTROL.: ) L1
PULL ON (Squelch opens)
® Push [RESET] to turn ON the monitor
function.
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MAIN AND RF UNITS

- R200 RF Tracking
Check Point

— ‘R195 RF Tracking
Adjustment

Sensitivity
Adjustment

NMOTE: Add "'100" to the indicated numbers which are 100" or less on the unit for
the actual part number.
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6-4 TRANSMITTER ADJUSTMENT

TEST INSTRUMENTS REQUIRED

MEASUREMENT CONNECTION LOCATION

{1) VOLTAGE REGULATED POWER SUPPLY AC
* Qutput voltage 1 13.8VDC £10% Sg::fg'ON MILLI-
* Current capacity . 10 A or more VOLTMETER
(2) RF POWER METER RE
« Terminated type POWER
* Measuring range 1 5~25W METER
* Frequency minimum : At least 500 MHz ATTENUATOR
* Impedance :50Q
VOLTAGE
(3) DEVIATION METER B aer SUPPLY
* Frequency range 1 400~500 MHz ‘
* Measuring range 1 0~=5 kHz OSCILLOSCOPE
(4) AC MILLI-VOLTMETER EE—vT
* Measuring range D5 mMV~10V
{5) ATTENUATOR
» Attenuation : 30dBor 40 dB LOGIC-A UNIT
IC-U2007
MEASUREMENT A TENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
OUTPUT 1 | » Operating frequency: 460.00 MHz REAR | Connect the RF Maximum power MAIN C185
POWER * Transmit mode PANEL | power meter to the
*R171: Max. CW ANTENNA
CONNECTOR.
2 | « Same condition as above. 25 W R171
DEVIATION 1 | » Operating frequency: 460.00 MHz REAR | Connect the +£2.2 kHz (#01) LOGIC-A R532
* Apply an AF signal to the MIC PANEL | deviation meter to +4.4 kHz (#02)
CONNECTOR: 1 kHz 50 mV the ANTENNA
* R529: Max. CW CONNECTOCR via the
= CTCSS TONE: OFF attenuator.
Deviation meter:
LPF: 20 kHz
HPF: OFF
Deemphasis: OFF
Detector: P-P/2
2 | *Same as above. Connect the Symmetrical waveform R527
oscilloscope to the
deviation meter.
3 | = Apply an AF signal to the MIC Connect the +1.75 kHz {(#01) R529
CONNECTOR: 1 kHz 5 mV deviation meter to +3.5 kHz (#02)
the ANTENNA
CONNECTOR via an
attenuator.
TRANSMIT 1 | » Operating frequency: 460.00 MHz REAR | Connect the AC milli- | The ratio of the AC Verify
SIN RATIO * Apply an AF signal to the MIC PANEL | voitmeter to the milli-voltmeter levels
CONNECTOR: 1 kHz 5 mV deviation meter. between 5 mV input
and no signal input
2 | * Apply no AF signal to the MIC should be:
CONNECTOR. More than 35 dB (#01)
More than 40 dB {#02)
NOTE: An optional UT-31 CTCSS UNIT is required for CTCSS encoder adjustment.
CTCSS 1 | » Operating frequency: 460.00 MHz REAR | Connect the +0.3 kHz (#01) LOGIC-A R540
ENCODER ¢ Do not apply an AF signal to the MIC | PANEL | deviation meter to +0.5 kHz (#02)
CONNECTOR. the ANTENNA
¢ CTCSS TONE NO.: 37 CONNECTOR.
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MAIN UNIT

LOGIC-A UNIT

Fin 2

Pin 1

£ Y
J402  J403

Pin 4 {Microphone GND)

Pin 4 (Microphone Input)

i [Reeq [EeT] [ .,

FRONT VIEW

s ——C185—

Cutput Power
Adjustment

——R171—

J512 Jack for optional
UT-31 CTCSS UNIT

R540 CTCSS Encoder

Adjustment

—— Deviation Adjustment
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SECTION 7 BOARD LAYOUTS

7-1 DISPLAY UNIT
* DISPLAY UNIT
COMPONENT SIDE

rgP nl] 1-1- MHT{I-H T

. g -H-Ht-H
- - ."'\.
; 1 : :

{ CH |

FUNCTION DISPLAY |

[SET)

(RESET!

F o - | 3
o i E h = Ak =
5 z
=
| s [
o = | 8|2 =
4 ilé%|a ;|5 2=

By
by

~ FOIL SIDE
COMPONENT SIDE

B

NOTE: Add "'400" to the indicated number on the unit for the actual part number.
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FOIL SIDE
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7-2 LOGIC-A UNIT

uPD78C06AG 1C501
(MPU)

NC 1
o83 { 2
o8z [3 O
oBs | 4
0BO [ 5

INT 1 3
INTO | T
waiT {8

—_— ey
WR 9
—
RD 10
PCS [
PCe 112

—=
PC3 [13
PC2 {14
PCt {15
—
PCO |16
—
REL (17
—
BEEP | 18
sck |19
—

PES
PET
PE6
PES
PE4
PE3
PE2
PEI

PEO
PB7

P86
PBS
PB4
P83
PB2
P8I

PBO
PA7

PA6

lelle]

EEEEEERBE

CEECREE!

CISEESTTTETIT

HPD446G 1C503
(RAM)

Vcc A8 A9 WE DE A0 CS 108 107 106 105 104

2] [es] 2] [e1] [z0] [] [1] [ [i] [] [] [

LIl T T J T J I Lo J Lo J Lo [T L]

A7 A6 A5 A4 A3 A2 Al A0 101 102 103 GND

TA7555F 1C510
(TIMER)

CONTROL
Vee DISCHARGE THRESHOLD VOLTAGE
ol [ [e] [s]

~obu-239;99%%2
segxxiiFgFAid T G =
2 GND  TRIGGER OUTPUT RESET
NJM4558M 1C512, IC513, IC515 nuPC2002H IC514
(LOW NOISE DUAL OPERATIONAL AMPLIFIER) (AUDIO POWER AMPLIFIER)
[e]1_[+1 [e] [5]
Vee
- 5 Vee +
4 Output
+ y 3 GND
2 NFB
1 input

TC4SUG9F 1C518
(HEX INVERTER GATE)

Yoo ouT

[5] [+]
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7-3 MAIN UNIT
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SECT

ION 8

PARTS LIST

[EF UNIT] [DISPLAY UNIT]
REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
R1 Variable Resistor EVK-QVB 315 A14 J408 Connector TLB-POSH-B1
J409 Connector TLB-POSH-B1
C1 Ceramic 0.0047 yF 50 ¥
P401 Connector EHR-04
P402 Connector EHR-04
J1 Connector HSJ0780-01-010 P403 Connector EHR-05
J2 Connector TLB-PO3H-B1 P404 Conneclor EHR-04
43 Connector TLB-PO3H-B1 P40s Connector EHR-08
P406 Connector EHR-05
SP1 Speaker 66FO9N-7
DS401 LCD LR598-A
DS402 Lamp BQO31-22403A
EP1 P.C. Board B-1444A DS403 Lamp BQ031-22403A
S401 Switch SKHHBVO11A
5402 Switch SKHHBVG11A
S403 Switch SKHHBVO11A
5404 Switch SKHHBVO11A
$405 Switch SKHHBVO11A
IDg SPL AY UN!T] 5408 Switch SKHHBVO11A
REF. NO. DESCRIPTION PART NO. W401 Wire 23/101/120/B06IC22
w402 Wire 23/03/120/806/C22
1C401 1c hPD?ZZSG w403 Wire 23/04/120/B06IC22
w404 Wirg 23/05/120/B06/C22
W405 Wire 23/06/150/806/C22
Q401 Transistor 25A1162 Y W406 Wire 23/07/150/B06/C22
W407 Wire 23/08/1150/BOBIC22
W408 Wire 23/09/150/806/C22
D401 Diode 185183 W408 Wire 23105/200/B081C22
D402 Diode 185193 W410 Wire 23106/200/B06/C22
D403 Diode 1581893 w411 Wira 23007 70/BOBIC22
D404 Diode 188193 w412 Wire 23/01/200/B06/C22
D405 Diode 188193 W413 Wire 23/03/200/B06/C22
D406 Diode 185193 Watd Wire 23/04/200/B06/IC22
w415 Wire 23/02{150/B06IC22
w418 Wire 23/03/145/B06/C22
R401 Resistor 10 kQ MCR10 w417 Wire 23/04/150/B06/C22
R402 Resistor 10 kQ MCR10 w418 Wire 23/041070/B06/C22
R403 Resistor 180 k2 MCR10 w419 Shieid cable [5 1/02/070/B06AIC22A ]
R404 Resistor 10 kQ MCR10 w420 08 A A
R405 Resistor 47 kQ MCR10 w421 Wire 23/02/070/806/C22
R406 Resistor 1 kQ MCR10 w422 Wire 23/06/140/B06/C22
w423 Wire 28i01/070/B06IC22
w424 Wire 23/031070/8061C22
C401 Ceramic 0.001 gF  GRM40 W425 Wire 23/04/140/B0SIC22
€402 Ceramic 0.001 yF  GRM40 Ww4zs Wire 23/05/070/B06/C22
€403 Ceramic 0.001 yF  GRM40 Wa27 Wire 23/00/070/B06/C22
C404 Ceramic 0.001 yF  GRMAD w428 Wire 23/041070/B06IX0A
4085 Ceramic 0.001 yF  GAMAD W429 Wire 23/08/060/B0BIX04
C406 Ceramic 470 pF GRM40 w430 Wire 23/00/080/B0O6IX04
407 Ceramic 470 pF GRM40 W431 Wire 13/00/070/W02/W02
408 Ceramic 0.001 uF  GRM40
C409 Ceramic 0.001 yF  GRM40
C410 Ceramic 0.001 yF  GRM40 EP401 P.C. Board B-13968B
Ca11 Ceramic 0.001 yF  GRM40 EP402 Rubber Conductor 0.25x70x11.0x25
Ca12 Ceramic 0.001 yF  GRM40
J401 Cornrnector 5124-08BH
J402 Connector SB-5P-HVQ-CA
J403 Connector SB-5P-HVQ-CA
J404 Connector TLB-POSH-B1
J405 Connector TLB-PO3H-Bi
J406 Connector TLB-PO3H-B1
Jag7 Connector TLB-PO3H-B1
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[LOGIC-A UNIT] [LOGIC-A UNIT]
REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
IC501 IC WPD78C06AG-570-12 R522 Resistor 47 kQ MCR10
IC502 IC SC-1073 R523 Resistor 47 kQ MCR10
IC503 IC uPD446G R524 Resistor 47 kKO MCR10
1C510 IC TA7555F R525 Resistor 47 kQ MCR10
iC512 IC NJM4558M R526 Resistor 15 k2 MCR10
IC513 IC NJM4558M R527 Trimmer 10 kQ RHO651C14J2WA
IC514 IC uPC2002H R528 Resistor 1.2 kQ MCR10
1C515 IC NJM4558M R529 Trimmer 220 kQ RHO0651CJ5J01A
IC516 iC SC-1084 R530 Resistor 6.8 k02 MCR10
IC517 IC FX-102LG R531 Resistor 470 k2 MCR10
IC518 IC TC4SU69F R532 Trimmer 4.7 kQ RH0651C83J2KA
R533 Resistor 270 kQ MCR10
R534 Resistor 120 kQ MCR10
Q501 Transistor 28A1341 R535 Resistor 47 kQ MCR10
Q503 Transistor 25A1341 R536 Resistor 39 kQ2 MCR10
Q504 Transistor 25C3395 R537 Resistor 33 kQ2 MCR10
Q505 Transistor 28A1162 Y R538 Resistor 39 kQ MCR10
Q506 Transistor 2SA13M1 R539 Resistor 100 Q MCR10
Q507 Transistor 28C3395 R540 Trimmer 1MQ RHO651C16J0RA
Q508 Transistor 28C2712 Y R541 Resistor 330 R50X
Q509 Transistor 28C3395 R542 Resistor 1 kQ2 MCR10
Q510 Transistor 28D1225M R R543 Trimmer 47 kQ RHO651CS4J25A
Q511 FET 28J106 Y R544 Resistor 10 MCR10
Q512 FET 28J106 Y R545 Resistor 390 Q MCR10
Q513 Transistor 28D1286 R546 Resistor 220 MCR10
Q514 Transistor 28C2712 Y R547 Trimmer 47 kQ RHO651CS4J25A
Q515 Transistor 28C3395 R548 Resistor 1 MQ MCR10
Q516 Transistor 28C3395 R549 Resistor 10 kQ2 MCR10
Q517 Transistor 25C3395 RS50 Resistor 1 MQ MCR10
Q518 Transistor 28C3395 RA551 Resistor 100 Q MCR10
Q519 Transistor 25C2712 Y R552 Resistor 8.2 k2 MCR10
Q520 Transistor 25C3395 R553 Resistor 560 kQ MCR10
Q521 Transistor 28C3395 R554 Resistor 10 kQ MCR10
Q522 Transistor 25C2712 Y RS55 Resistor 8.2kQ MCR10
Q523 Transistor 25C3395 R556 Resistor 27 kQ) MCR10
R557 Resistor 33 kQ) MCR10
R558 Resistor 56 kQ MCR10
D501 Diode 155184 R559 Resistor 10 kQ MCR10
D502 Zener RD6.2M B2 R560 Resistor 10 kD MCR10
D504 Diode 185190 A561 Resistor 8.2kQ2 MCR10
D505 Diode 185181 RA562 Resistor 1 MQ MCR10
D506 Diode 185190 R563 Resistor 1 MQ MCR10
D508 Diode 185196 R564 Resistor 1.2 kQ MCR10
D510 Diode 185184 RS565 Resistor 1.2kQ MCR10
D511 Zener RD5.1M B2 R566 Resistor 1.2 kQQ MCR10
D512 Zener RD8.2E B2 R568 Resistor 47 kQ MCR10
D513 Diode 188181 R569 Resistor 47 kQ MCR10
D514 Diode 158193 A570 Resistor 47 kQ MCR10
D515 Diode 185196 R571 Resistor 4.7 k2 MCR10
R572 Resistor 1000 MCR10
RS73 Resistor 1kQ MCR10
X501 Crystal FAGNKD R574 Resistor 10 kQ MCR10
RE75 Resistor 100 kQ MCR10
R576 Resistor 100 kQ MCR10
L501 Coil LALO2TB 330K A577 Resistor 820 kQ2 MCR10
R578 Resistor 4.7 kQ MCR10
R579 Resistor 47 kQ MCR10
R503 Resistor 47 kQ MCR10 R580 Resistor 100 kQ MCR10
R504 Resistor 10 kQ MCR10 R581 Resistor 100 kQ MCR10
R505 Resistor 10 k) MCR10 R582 Resistor 100 kQ MCR10
RS06 Resistor 10 kQ2 MCR10 R583 Resistor 47 kQ MCR10
R507 Resistor 10 k2 MCR10 R584 Resistor 47 kQ MCR10
R508 Resistor 47 kQ MCR10 R585 Resistor 47 xQ MCR10
R509 Resistor 47 kQ MCR10 R586 Resistor 47 kQ MCR10
A510 Resistor 270 k2 MCR10 R587 Resistor 10kQ MCR10
R512 Resistor 47 kQ MCR10 R588 Resistor 4.7 kQ MCR10
R513 Resistor 47 kQ MCR10 R589 Resistor 47 kQ MCR10
R514 Resistor 22 kQ) MCR10 R590 Resistor 47 kQ MCR10
R515 Resistor 22 k2 MCR10 R591 Resistor 4.7 kQ MCR10
RB518 Resistor 27 kQ2 MCR10 R592 Resistor 2.7 kQ2 MCR10
R517 Resistor 2.2 MQ MCR10
R518 Resistor 47 kQ MCR10
R519 Resistor 1 MQ MCR10 C503 Ceramic 0.01 uF GRM40 F
R520 Resistor 47 k2 MCR10 504 Ceramic 0.01 uF GRM40 F
R521 Resistor 4.7 kQ) MCR10 C507 Ceramic 0.01 yF GRM40 F
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[LOGIC-A UNIT] [LOGIC-A UNIT]
REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
C508 Ceramic 10 pF GRM40 BT501 Lithium Battery BR2325-1HC
€508 Ceramic 30 pF GRM40
C510 Tantalum 0.1 gF 3BV DN
C512 Ceramic 0.01 yF GRM40 F W501 Jumper JPW-01 R-01
C515 Ceramic 0.0022 uF  GRM40
C516 Tantalum 3.3 puF TESVB1A335M12L
C517 Ceramic 0.1 uF GRM40 F EP501 P.C. Board B-1584C
C518 Mylar 0.01 yF 50V
C519 Electrolytic 10 uF 16V S8
520 Electrolytic 0.1 uF 50V MS7
Ccs21 Electrolytic 1 uF 50V 8S
€523 Electrolytic 2.2 yF 50V 8§
C524 Electrolytic 4.7 uF 25V 88
C525 Electrolytic 0.47 yF 50V
€526 Ceramic 0.0022 uF  GRM40 [MAIN UNlTl
cs27 Mylar 0.01 pF 50V
C528 Mylar 0.001 uF 50V REF. NO. DESCRIPTION PART NO.
C528 Ceramic 150 pF GRM40 (#01)
C529 Ceramic 100 pF GRM40 (#02) IC101 IC TK10420 D
C530 Electrolytic 1 uF 50V 88 IC102 IC MB504P-G
C531 Electrolytic 4.7 uF 25V 88 1IC103 IC uPD2834C
€532 Ceramic 0.001 uF  GRMA40 1IC104 IC TL499ACP
C533 Ceramic 0.001 yF  GRM40 IC105 iIC NJM7805A
534 Ceramic 0.1 uF GRM40 F 1C106 IC MB3756
€535 Ceramic 0.001 uyF  GRM40 IC107 IC SC-1056
€537 Ceramic 0.1 uF GRM40 F 1C108 IC uPC358C
C538 Electrolytic 470 uF 1BV 88 1C109 IC NA78L82 AWC
€539 Electrolytic 470 uF 18V MS16
C540 Electrolytic 10 yF 16V 88
€541 Electrotytic 4.7 uF 25V S8 Q101 Transistor 25C2668 0
C542 Mylar 0.01 yF 50V Q102 Transistor 25C2026
C543 Ceramic 0.01 pF GRMA40 F Q103 Transistor 2SA1048 GR
Cb44 Electrolytic 0.47 wF 50V 88 Q104 Transistor 25C2458 GR
C545 Ceramic 0.01 yF GRM40 F Q105 Transistor 2802458 GR
C546 Electrolytic 0.47 uF 50V 88 Q106 Transistor 25C2458 GR
C547 Electrolytic 4.7 WF 25V MS7 Q107 FET 28K184 Y
C548 Mylar 0.01 wF 50V Q108 Transistor 25C2026
€549 Mylar 0.01 gF 50V Q108 Transistor 28C2026
C550 Mylar 0.01 wF 50V Q110 Transistor 28C2026
C551 Electrolytic 0.22 yF 50V MS7 Qitt Transistor 25C3358
C552 Ceramic 0.01 pF GRM40 F Q112 Transistor TRF559
C553 Electrolytic 10 wF 16V MS7 Q113 Transistor 25B561 C
C554 Mylar 0.001 yF 50V Q114 Transistor 25B596 Y
C555 Electrolytic 1 uF S0V 88 Q118 Trangistor 28C945 P
C556 Electrolytic 0.22 pyF S50V MS7 Q116 Transistor 28C945 P
€557 Electrolytic 4.7 WF 25V 88 Q118 Transistor 25C2458 GR
C559 Ceramic 0.01 uF GRM40 F
C560 Ceramic 0.01 pF GRM40 F
C561 Ceramic 47 pF GRM40 D101 Diode 15953
C562 Ceramic 100 pF GRM40 D102 Diode 18953
C563 Electrolytic 4.7 uF 25V M&7 D103 Zener RD6.2E B2
C564 Ceramic 22 pF GRM40 D104 Diode 1585133
D105 Diode 18953
D106 Diode 15953
CP502 Check Point RT-017-1.08 D108 Zener RD15E B1
D109 Diode 18897
D110 Diode 18897
J501 Connector BO4B-EH-S D11 Diode 188265
J502 Connector BO4B-EH-S D112 Diode 188265
J503 Connector BO5B-EH-S D113 Diode 188254
J504 Connector B04B-EH-S D114 Varicap 1SV50E (1)
J505 Connector BO8B-EH-S D115 Diode 18953
J506 Connector BO4B-EH-S D116 Diode 188133
J507 Connector BOSB-EH-8 D117 Diode 18897
J508 Connector BO3B-EH-S D118 Diode 18897
J509 Connector HBRB5S-1J D119 Diode M1308
J510 Connector HBRBS5S-1J D120 Diode M1308
J611 Connector HBRB10S-1J D121 Diode M1308
J512 Connector 5512-14A D122 Zener RD4.7E B3
J513 Connector 1MSA-92018-2-02-T D123 Diode 18953
D124 Diode 15CD11
D125 Diode 18953
5501 Switch SKHLABOB4A D128 Diode 185254
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[MAIN UNIT]

[MAIN UNIT]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
FI101 Crystal 30M7B (#01) R141 Resistor 220 Q ELR20
Fl101 Crystal 30M15B (#02) R142 Resistor 100 Q R20
Fi102 Ceramic CFZM455H (#01) R143 Resistor 2.2kQ ELR20
Fi102 Ceramic CFZM455E10 (#02) R144 Resistor 2.2kQ ELR20
R145 Resistor 3.3kQ ELR20
R146 Resistor 100 kQ ELR20
X101 Crystal CR-214 R147 Resistor 220 Q ELR20
X102 Discriminator CDB455 C7A R148 Resistor 1kQ ELR20
X103 Crystal CR85 R149 Resistor 2.2kQ R20
R150 Resistor 2.2kQ ELR20
R151 Resistor 3.3kQ R20
L101 Coil LS-189 R152 Resistor 220 Q ELR20
L102 Coil LALO3NA 101K R153 Resistor 100 Q R20
L103 Coil LR-116 R154 Resistor 2.2kQ ELR20
L104 Coit LA-232 R155 Resistor 15 kQ ELR20
L105 Coil‘ LW-124 R156 Resistor 100 O ELR20
L106 Coil FLSH 101K R157 Resistor 1kQ ELR20
L107 Coll LALO3BNA 101K R158 Resistor 100 Q ELR20
L108 Coil LA-232 R159 Resistor 1kQ ELR20
L109 Coit LA-232 R160 Resistor 120 ELR25
L110 Coit LA-232 R161 Resistor 15Q R50X
L1111 Coil LA-233 R162 Resistor 1.2 kQ ELR20
L1112 Coil LA-232 R163 Resistor 56 kQ ELR20
L113 Coil LA-232 R164 Resistor 120 ELR20
L114 Coil LA-232 R165 Resistor 27 kQ ELR20
L115 Coil LW-29 R166 Resistor 10 kQ ELR20
L116 Coil Lw-19 R167 Resistor 27 kQ ELR20
L117 Coil LA-232 R168 Resistor 15 kQ ELR20
L118 Coil LA-232 R169 Resistor 330 kQ ELR20
L119 Coil LA-223 R171 Trimmer 470 kQ2 RHO651CS5J10A
L120 Coil LA-223 R172 Resistor 100 kQ ELR20
L121 Coil LA-232 R173 Resistor 47 Q R20
L122 Coit LW-16 R174 Resistor 100 k2 R20
L123 Coit LALO3NA 1ROM R175 Resistor 1500 ELR20
L124 Coil LS-319 R177 Resistor 10 kQ ELR20
R180 Resistor 2.2 kQ ELR20
R181 Resistor 100 kQ ELR20
R103 Resistor 3300 R20 R182 Resistor 100 kQ ELR20
R104 Resistor | 100 Q ELR20 R183 Resistor 10 kQ ELR20
R105 Resistor 220 Q R20 R184 Thermistor 33D28
R106 Resistor 4.7 kQ ELR20 R185 Resistor 15 kQ2 ELR20
R107 Resistor 1.5 kQ ELR20 R186 Thermistor 33D28
R108 Resistor 1.5 kQ2 ELR20 R187 Resistor 10 kQ ELR20
R109 Resistor 47 kQ ELR20 R188 Resistor 6.8 kQ ELR20
R110 Resistor 1.5 kQ ELR20 R189 Resistor 100Q ELR20
R111 Thermistor 33D28 R190 Resistor 10 kQ ELR20
R112 Resistor 2.2 kQ ELR20 R191 Resistor 560 Q ELR20
R113 Resistor 22 kQ ELR20 R192 Resistor 47 kQ ELR20
R114 Resistor 330 kQ ELR20 R193 Resistor 10 kQ R20
R115 Resistor 2.2kQ ELR20 R194 Resistor 47 kQ ELR20
R116 Resistor 22 kO ELR20 R195 Trimmer 47 kG RHO651CS4J25A
R117 Resistor 150 Q ELR20 R196 Resistor 47 Q ELR20
R118 Resistor 330 R20 R197 Resistor 4.7 kQ ELR20
R119 Resistor 150 Q ELR20 R198 Resistor 82 kQ2 ELR20
R120 Resistor 6.8 k(2 ELR20 R199 Resistor 1.5kQ2 R20
R121 Resistor 1.8 kQ ELR20 R200 Resistor 10 kQ R20
R122 Resistor 330 Q ELR20 R202 Resistor 2.2 xQ ELR20
R123 Resistor 1 kQ ELR20 R203 Resistor 1kQ ELR20
Ri24 Resistor 470 kQ ELR20 R204 Resistor 4.7 kQ ELR20
R125 Resistor 33 kQ ELR20 R205 Resistor 100 Q ELR20
R126 Resistor 33kQ ELR20 R206 Resistor 100 Q R20
R127 Resistor 120 kQ ELR20 R207 Resistor 100 Q R20
R128 Resistor 47 kQ ELR20 R208 Resistor 2.2 kQ R20
R128 Resistor 82 k) ELR20 R209 Resistor 100 Q ELR20
R130 Resistor 82 k(2 ELR20 R211 Resistor 22 Q2 ELR20
R13t Resistor 56 kQ ELR20 R213 Resistor 47 kQ ELR20C ($01)
R132 Resistor 1 k2 ELR20 R213 Resistor 22 kQ) ELR20 (#02)
R133 Resistor 1.8 kQ ELR20 R214 Resistor 1.5 kQ ELR20
R134 Resistor 10 kQ ELR20
R135 Resistor 15Q ELR20
R136 Resistor 330 Q2 ELR20 ciot Ceramic 27 pF 50 V (#01)
R137 Resistor 22Q ELR20 C101 Ceramic 12 pF 50 V (#02)
R138 Resistor 330 Q ELR20 c102 Barrier Layer 0.0047 yF 25V
R139 Resistor 2.2 kQ ELR20 C104 Barrier Layer 00047 uF 25V
R140 Resistor 3.3k ELR20 C105 Ceramic 0.001 y4F 50V
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[MAIN UNIT]

[MAIN UNIT]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.

c108 Ceramic 0.001 yf 50V C183 Ceramic 470 pF 50V

C109 Ceramic 56 pF 50V C184 Ceramic 0.001uyF S0V

c110 Ceramic 18 pF 50V c185 Trimmer 6 pF CVO5A0601
Citi Barrier Layer 0.1 wF BV C186 Ceramic 47 pF 50V

C112 Tantalum 0.1 uF 3BV DN c187 Electrolytic 10 uF 16V MS5
C113 Ceramic 82 pF 50V C188 Electrolytic 10 pF 16V MS7
C114 Ceramic 0001 yF 50V c189 Ceramic 470 pF 50V

Ct15 Tantalum 10 pF 16V DN C190 Electrolytic 10 pF 16V MS7
C116 Ceramic 0.1 yF D33YSV1E1042Z221 CiH Ceramnic 470 pF 50V

c117 Electrolytic 0.1 gF 50V BP c192 Ceramic 47 pF 50V

G118 Mylar 0.001 yF 50V C194 Electrolytic 470 uF 16V SS
C119 Mylar 0.001 yF 50V C195 Ceramic 470 pF 50V

C120 Mylar 0.001 yF 50V C186 Barrier Layer 0.01 uF 25V

Ci21 Ceramic 33 pF 50V G187 Electrolytic 10 pF 18V M85
c122 Tantalum 0.1 WF 35V DN Cc198 Ceramic 0.001 pF 50V

C123 Ceramic 0.001 yF 50V C199 Ceramic 47 pF 50 V

C124 Electrolytic 2.2 yF 50V MS§7 C200 Ceramic 47 pF 50V

c125 Tantalum 0.47 yF 35Y DN C201 Ceramic 0.001 yF 50V

C126 Ceramic 15 pF 50 V C202 Ceramic 47 pF 50 V

cl127 Ceramic 10 pF 50V C203 Ceramic 470 pF 50V

C128 Ceramic 0.00t uF 50V C204 Ceramic 0.001 yfF 50V

C129 Barrier Layer 0.01 yF 25V C205 Ceramic 0.0047 yF 50V

C130 Ceramic 10 pF 50V C208 Ceramic 0.001 yF 50V

C131 Ceramic 4 pF 50V C207 Ceramic 47 pF S0V

C132 Electrolytic 47 uF 6.3V M87 c208 Ceramic 0.001 pF 50V

C133 Ceramic 0.001 uWF 50V C209 Ceramic 47 pF 50V

C134 Ceramic 0.001 WF 50V c21 Ceramic 6 pF 500 V

C135 Ceramic 0.001 yF 50V c212 Ceramic 12 pF 500V

C136 Barrier Layer 0.01 pF 25V C213 Ceramic 5 pF 500 v

C137 Electrolytic 4.7 wF 25V MS7 C214 Ceramic 39 pF 500 V

138 Ceramic 0.001 y4F 50V C215 Ceramic 6 pF 500 V

C139 Barrier Layer 0.1 uF 16V c217 Ceramic 6 pF 500 V

C140 Ceramic 0.001 yF 50V c218 Ceramic 1pF 500 V

C141 Tantalum 3.3 uF 3V DN C219 Ceramic 2pF 500 V

C142 Tantalum 0.22 uF 3BV DN G220 Ceramic 470 pF 50V

C143 Ceramic 470 pF 50V ca21 Ceramic 0.001 uF 50V

C144 Ceramic 0.001 pF S0V C222 Electrolytic 470 pF 16V 88
C145 Trimmer 20 pF Cv3802001 G223 Barrier Layer 0.01 yF 25V

Ci46 Ceramic 33 pF 50V CH G224 Electrolytic 1000 pyF 16V MS186
C147 Ceramic 4 pF 50V CH C225 Ceramic 0.00t uF 50V

C148 Ceramic 47 pF 50V C226 Ceramic 0.001 uF 50V

C149 Ceramic 220 pF 50V Cc228 Electrolytic 4.7 uF 25V MS7
C150 Ceramic 100 pF 50V £229 Ceramic 0.001 yF 50V

C151 Barrier Layer 0.01 wF 25V €230 Ceramic 0001 uF 50V

C152 Ceramic 470 pF 50 vV G231 Tantalum 22 pF 63V DN
C153 Ceramic 0.001 y4F 50V Cc232 Electrolytic 0.1 uF 50V MS7
C154 Ceramic 10 pF 50V c233 Tantalum 0.1 uF 3%V DN
C155 Ceramic 470 pF 50V C234 Ceramic 470 pF 50V

C156 Ceramic 0001 yF 50V €235 Electrolytic 10 yF 50V 8§
C157 Ceramic 470 pF 50 v C236 Electrolytic 3.3 pF 50V MS7
C158 Ceramic 0.001 pF 50V c237 Ceramic 470 pF 50 vV

C159 Ceramic 8 pF 50V C238 Tantaium 0.1 pF 3%V DN
C160 Ceramic 4 pF 50V C239 Ceramic 0.001yF 80V

Ci81 Ceramic 470 pF 50V C240 Barrier Layer 0.1 puF 18V

c162 Ceramic 0.001 uyF 50V C241 Ceramic 0.001 y4F 50V

C163 Ceramic 470 pF 50 V C242 Electrolytic 100 pF 10V 88
C164 Ceramic 0.001 y4F 50V C243 Ceramic 0.001 yF 50V

C165 Ceramic 6 pF 50V Cz244 Ceramic 0.001uF 50V

C166 Ceramic 2 pF 50V C245 Ceramic 0.1 yF D33Y5VIET104Z21
C167 Ceramic 0001 pF 50V C246 Barrier Layer 0.01 yF 25V

168 Ceramic 4 pF 50V c247 Ceramic 0.0047 uF S0V

c169 Ceramic 0.001 yF 50V Cc248 Ceramic 0.001 uF 50V

C170 Ceramic 470 pF 50V C249 Ceramic 0.0047 uyF 50V

ci7 Ceramic 0.001 yF 50V C250 Ceramic 0.001 yF 50V

C172 Ceramic 470 pF 50 v Cas51 Ceramic 0.00t yF 50V

c173 Ceramic 6 pF 50V ca52 Ceramic 470 pF 50V

C174 Barrier Layer 0.1 uF 16V C253 Barrier Layer 0.1 uF 16V

C175 Ceramic 0.001 yF 50V C254 Ceramic 3 pF 50V

C176 Ceramic 470 pF 50V G255 Electroiytic 47 pyF 16V MS5
C177 Ceramic 2 pF 50 V C256 Ceramic 470 pF 50V

C178 Ceramic 2 pF 50V C257 Cerarnic 2 pF 500 V

C179 Ceramic 470 pF 50V C258 Ceramic 27 pF 50V CH
C180 Ceramic 470 pF 50V €289 Tantalum 22 uF 10V DN
C181 Ceramic 47 pF 50V c260 Barrier Layer 0.01 yF 25V

c182 Ceramic 0.001 yF 50V C261 Ceramic 0.00t gF B0V



https://www.manualsplus.com/

[MAIN UNIT]

[VCO UNIT]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
C262 Ceramic 22 pF 50V €286 Ceramic 0.5 pF GRM40
c263 Ceramic 120 pF 50V c287 Ceramic 470 pF GRM40
C264 Ceramic 68 pF 50V c288 Ceramic 0.001 uF 50V
C265 Ceramic 0.1 gF D33Y5V1E104Z21 C289 Ceramic 0.001 yf  GRM40
C266 Electrolytic 10 uF 16V MS7 C290 Ceramic 2 pF 50V
C267 Ceramic 0.001 uF 50V C291 Ceramic 47 pF GRM40
C268 Ceramic 0.1 uF D33YSVIE104221 C292 Barrier Layer 0.01 yF 25V
£293 Ceramic 3pF GRM40 CH
C204 Ceramic 3pF GRM40 CH
J101 Connector BO3B-EH-S
J102 Connector WH8D-1
J103 Connector WHSD-1 EP270 P.C. Board B-1758A
J104 Connector WH10D-1
w101 Ribbon Cable 2468 AW626 VW-1 E43172 (10)
w102 Ribbon Cable 2468 AWB26 VW-1 E43172 (5)
W103 Jumper JPW-02A
W14 Jumper JPW-02A
w105 Jumper JPW-02A {RF UN”]
W106 Ribbon Cable 2468 AWB26 VW-1 E43172 (5)
REF. NO. DESCRIPTION PART NO.
EP101 P.C. Board B-1757A IC1 IC ND487C1-3R
m FET 3SKi121 Y
Q2 FET 28K181 GR
D1 Diode 18V164 T2B
[VCO UNIT] D2 Diode 18V184 T2B
D3 Diode 18vi64 T2B
REF. NO. DESCRIPTION PART NO. D4 Diode 18V164 T2B
D5 Diode 1SV164 T28B
Q270 FET | 28K125
Q271 Transistor 2803356
(N Coil LA-242
L2 Coil LA-242
D271 Diode 1SV166T 2B L3 Coil LA-233
D272 Diode 1SV166T 2B L4 Coli LA-242
D273 Diode 1725 L5 Coit LA-242
L6 Coil LR-145
L7 Coil LR-116
L270 Coil LALO3NA 1ROM
1271 Coil LALO3NA R39M
L272 Coil LALO3NA R3gM R1 Resistor 220 kQ MCR10
1273 Coil LALOSNA R27M R2 Resistor 220 kO MCR10
L274 Coil LA-233 R3 Resistor 470 kQ MCR10
R4 Resistor 47 kQ3 MCR10
RS Resistor 100 kQ MCR10
R271 Resistor 120 kQ MCR10 R6 Resistor 120 Q MCR10
R272 Resistor 270 Q R20 R7 Resistor 220 kQ MCR10
R273 Resistor 47 kQ MCR10 R8 Resistor 220 kQ MCR10
R274 Resistor 100 MCR10 R Resistor 220 kO MCR10
R276 Resistor i Xe MCR10
R277 Resistor 220 MCR10
R278 Resistor 100 Q MCR10 (03] Ceramic 0.35 pF 50V
R279 Resistor 3.3k MCR10 c2 Ceramic 2 pF GRM40
R280 Resistor 2.2kQ MCR10 c3 Ceramic - 4 pF GRM40
R281 Resistor 220 Q2 MCR10 C4 Ceramic 0.5 pF GRM40
c5 Ceramic 0.5 pF GRM40
o33 Ceraric 2 pF GRM40
ca71 Ceramic 47 pF 50V c7 Ceramic 4 pF GRM40
c272 Ceramic 0.5 pF GRM40 CK c8 Ceramic 2 pF GRM40
C275 Ceramic 470 pF GRM40 C9 Ceramic 470 pF GRM40
c277 Ceramic 7 pF GRM40 CH c10 Ceramic 0.001 uF  GRM40
c278 Ceramic 470 pF GRM40 c11 Ceramic 470 pF GRM40
€279 Ceramic 0.1 yF GRM40 F c12 Ceramic 0.001 uF  GRM40
C280 Electrolytic 100 pF 10V MS7 C13 Ceramic 4 pF GRM40
c281 Ceramic 0.001 yF  GRM40 C14 Ceramic 0.5 pF GRM40
C282 Ceramic 470 pF GRM40 C15 Ceramic 0.5 pF GRM40
€283 Electrolytic 100 pF 10V  MS7 c17 Ceramic 2 pF GRM40
c284 Ceramic 0.001 yF  GRM40 Cc1i8 Ceramic 5 pF GRM40
C285 Ceramic g pF GRM40CH Ci9 Ceramic 0.5 pF GRM40
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[RF UNIT]

REF. NO. DESCRIPTION PART NO.
Cc20 Ceramic 0.5 pF GRM40
c22 Ceramic 2 pF GRM40
C23 Ceramic 4 pF GRM40
C24 Ceramic 1pF GRM40
c28 Ceramic 0.001 uF GRM40
C29 Ceramic 470 pF GRM40
C30 Ceramic 0.001 uF  GRM40
C31 Ceramic 470 pF GRM40
C32 Ceramic 0.001 yF GRM40
C33 Ceramic 470 pF GRM40
C34 Ceramic 0.001 uF GRM40
C35 Ceramic 470 pF GRM40
C37 Ceramic 47 pF GRM40
C38 Ceramic 470 pF GRM40
C39 Ceramic 470 pF GRM40
C40 Ceramic 47 pF GRM40
Cc41 Ceramic 470 pF GRM40
C42 Ceramic 47 pF 50 V
C43 Ceramic 1 pF GRM40
C44 Ceramic 1 pF GRM40
EP1 P.C. Board B-1756A
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SECTION 9 OPTIONAL UNITS

9-1 UT-31 CIRCUIT DESCRIPTION

9-1-1 GENERAL DESCRIPTION 9-1-4 SUBAUDIBLE TONE FREQUENCY AND
IC2 is a tone encoder/decoder IC chip that outputs and DATA CHART
detects 37 different kinds of tones from 67~250.3 Hz. A OUTPUT IC2 INPUT PIN NUMBER
tone is set by data signals from the CPU in the IC-U200T. FREQUENCY
[Hz] 3 4 5 7 8
Crystal unit X1 is used in the circuit as the reference 67.0 L H H H H H
oscillator. By using this crystal unit, the UT-31 achieves 71.9 H H L H H H
very high frequency stability for tone signals. 74.4 H H L H H L
77.0 L L H H H H
9-1-2 ENCODER CIRCUIT 797 " T T T D
IC501, the CPU in the transceiver, outputs programming 82.5 H H L H H H
data through S0~85 data lines to IC2. 85.4 H H H L H L
88.5 L H L H H H
When the transceiver is in transmit mode, “LOW"’ is applied 915 H L H L H L
to pin 12 of IC2. Pin 26 outputs the programmed tone
signal. The signal is applied to the modulator circuit in the 94.8 H L L H H H
transceiver. 100.0 L L L H H H
103.5 H H H L H H
9-1-3 DECODER CIRCUIT 107.2 L H H L H H
o ) ) ) 110.9 H L H L H H
When the transceiver is in receive mode, ‘“‘HIGH’’ is applied
topin 120fIC2. Pin 1 of IC515a on the transceiver LOGIC- 114.8 Lt jH gt [ HH
A UNIT outputs detected signals. The signals are applied 118.8 H H L L H H
to the AF IN line on the UT-31. 123.0 L H L L H H
127.3 H L L L H H
IC1a and IC1b form a low-pass filter which passes signals of 131.8 L L L L H H
approximately :?00 Hz. or less. Detected and filtered 136.5 H n H H L H
signals are applied to pin 29 of IC2 through C6. 413 ) " " " ) "
When the received tone frequency is matched with the 146.2 H L H H L H
programmed tone frequency, pin 23 becomes ‘“HIGH'’ and 151.4 L L H H L H
the DOUT line becomes “HIGH.” Therefore, the squelch 156.7 H H L H L H
on the transceiver opens. 162.2 L H L H L H
167.9 H L L H L H
173.8 L L L H L H
179.9 H H H L L H
186.2 L H H L L H
192.8 H L H L L H
203.5 L L H L L H
210.7 H H L L L H
218.1 L H L L L H
225.7 H L L L L H
233.6 L L L L L H
2418 H H H H H L
250.3 L H H H H L
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9-2 UT-31 VOLTAGE/SCHEMATIC DIAGRAM
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9-3 UT-31 BOARD LAYOUT

ManualsPlus.com

9-4 UT-31 PARTS LIST

REF. NO. DESCRIPTION PART NO.

IC1 IC MJMa558M

IC2 Ic MMBESZ0

Q3 Transistor 28503395

w1 Crystal RF4AS 4194304 MHz
R Chip 220kQ) MCR10
R2 Chip 220k0) MCR10
R3 Chip 220k02 MCR10
R4 Chip 220k MCR10
RS Chip 270k MCR10
RE Chip 220k{) MCR10
R7 Chip 180k(2 MCR10
RS Chip 10k MCR10
Rg Chip 15k02 MCR10
R11 Chip 10kCY MCR10
R12 Chip 2.2k() MCR10
R13 Chip 10k0Y MCR10
R14 Chip 150k MCR10

REF. NO. DESCRIPTION PART NO.

C1 Monolithic 0.01pF GRM40 F

G2 Monalithic 0.022uF GRM40 B

3 Monalithic 470pF GRM40

C4 Monolithic 0.033uF GRM40 F

C5 Monolithic 270pF GRMA0

Ch Electrolytic SVA1D4TAM 0.4TuF 20V
c7 Elecirolytic SVDOJ4TEM ATuF 6.3V
3 Monaolifhic 0.1uF GRMAD F

Ca Monaolithic 18pF GRM40

ci10 Monalithic 1BpF GRM40

C11 Electrohytic SVAID4ATAMI Q.aTpF 20V
ci12 Maonolithic 0. 1uF GRM40 F

J3 Connaclor 5513-14CFB

EF1 P.C. Board B-1244A
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9-5 UX-11 BOARD LAYOUT

9-7 UX-11 PARTS LIST

ManualsPlus.com

REF. NO. DESCRIPTION PART NO.
(B Dipde 1N4002

C1 Ceramic 0.0047uF 50V
c2 Ceramic 0.0047pF 50V
3 Ceramic 0.0047uF 50V
RL1 Relay RG1V-8FJ DC12
J1 Connector TLBO3H-B1

J2 Connector HSJO780-01-010
EP1 P.C. Board B- 14894

9-6 UX-11 SCHEMATIC DIAGRAM
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SECTION 10 VOLTAGE DIAGRAM
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— LOGIC-A UNIT
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