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 INTRODUCTION

This service manual contains information relative to the theoretical,
physical, mechanical and electrical characteristics of the IC-4GA/GAT/
GE UHF FM TRANSCEIVER. For further information, please contact an
authorized lcom Dealer or Icom Service Center.

~ VERSIONS
The following version numbers are often used in this manual.
MODEL NAME VERSION VERSION NUMBER
; e BT Auétrana S B ﬂ?___ e
IC-4GAT | | USJ&_" | 05
IC-4GAT e Snuthe;:;l.s’; Asia | 09
IC4GE Europe | 04

'ORDERING PARTS

For the fastest service, please supply all of the following information
when ordering parts from your dealer or lcom Service Center:

1.
2.
3.
4.

10-digit ordering number (for mechanical parts only)
Part number and name

Equipment model and unit name

Quantity required

Example: 8810004870, PH BO M2x2.5, screw, IC-4GA, LOGIC-B UNIT, 10 pcs.
Example: uPD75308GF-035-3B9, IC, IC-4GE, LOGIC-A UNIT, 3 pcs.

'REPAIR NOTE

I

DO NOT open transceiver covers until the transceiver is discon-
nected from a power source.

DO NOT connect the transceiver to an external power source of
more than 16 V.

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

DO NOT short any circuits or electronic parts.

An insulated tuning tool MUST BE used for all adjustments.

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

DO NOT transmit into a signal generator or sweep generator.
ALWAYS connect a 30 dB or 40 dB attenuator between the
transceiver and a deviation meter or spectrum analyzer when using
such test equipment.

Read the test equipment instruction manual thoroughly before
connecting the equipment to the transceiver.
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# GENERAL

Frequency coverage

Mode

Memory channels

Antenna impedance
Power supply requirement

Current drain

Usable temperature range
Frequency stability

Dimensions

Weight

M TRANSMITTER
Output power

Modulation system

Maximum frequency deviation

Spurious emissions

Microphone impedance

B RECEIVER

Receive system
Intermediate frequencies

Sensitivity

Squelch threshold sensitivity

Spurious response rejection
Audio output power

Audio output impedance

430.000~440.000 MHz {All models except USA)
440.000~450.000 MHz (USA only)

F3 (FM)

20 and 1 call channel
20 (IC-4GE only)

50 (2, unbalanced
5.5~16.0 V DC, negative ground

Receive Max. audio output 250 mA
Power saver on (typical) 12 mA
Transmit HIGH 23A;LOW 1.2A

—10 °C~+60 °C (+14 °F~+140 °F)
+10 ppm (—10 °C~+860 °C/+14 *F~+140 °F)

SECTION 1 SPECIFICATIONS

$in W H D

 With BP-3 65 (2.6) 130 (5.1) 35 (1.4)
With BP-4 65 (2.6) 140 (5.5) 35 (1.4)
With BP-70 65 (2.6) 151 (5.9) 35 (1.4)

With BP-3 430 g (15 02)
With BP-4 450 g (1 Ib)
With BP-70 500 g {1.1 Ib)

HIGH 6 W (with BP-70); 3.5 W (with BP-3)
Low 1w

Variable reactance frequency modulation
15 kHz

Less than ~60 dB

2k

Double-conversion superheterodyne
1st 23.15 MHz  2nd 455 kHz

Less than 0.25 uV for 12 dB SINAD
Less than 0.1 uV

Less than —60 dB

More than 400 mW at 10% distortion with an 8 ( load

8Q

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

1-1

Unit: mm (in)
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SQUELCH CONTROL

ANTENNA CONNECTOR

FUNCTION SWITCH

PTT SWITCH

Sy

LIGHT SWITCH

BATTERY PACK

RELEASE BUTTON

&
» w“/w% X
\a /

SECTION 2 OUTSIDE AND INSIDE VIEWS

2 -1 FRONT AND SIDE PANELS

VOLUME CONTROL/

o)
-

&{

POWER SWITCH

TRANSMIT INDICATOR

DTMF KEYBOARD

SPEAKER

CALL SWITCH (IC-4GA/GAT)
TONE CALL SWITCH (IC-4GE)

RF OUTPUT POWER SWITCH

{IC-4GAT only}

EXTERNAL MICROPHONE
AND SPEAKER JACKS

MICROPHONE

MONITOR SWITCH

BATTERY PACK
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2-2 TOP PANEL

MHz DIGIT
UP/DOWN SWITCH

100 kHz DIGIT

MHz

100k

SPLASH RESISTANT _ |OFF /Y OL, @D

10k rﬁ
=] . [ @"?‘ WRITE SWITCH

UP/DOWN SWITCH

2 -3 FUNCTION DISPLAY

DUPLEX INDICATORS

VFO/MEMORY SWITCH

10 kHz DIGIT
UP/DOWN SWITCH

TONE AND SQUELCH

INDICATORS

LOCK INDICATOR

FREQUENCY DISPLAY

LOW POWER

! L] ‘E] ll MEMORY SKIP INDICATOR

LR
v il MEMORY CHANNEL INDICATOR

"
[ Lsl ]}

®

INDICATOR

S/RF INDICATOR
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2 -4 MAIN UNIT

-4GA, IC-4GAT

IC

de-emphasis

Audio filter/
circuit

AF power amplifiar

+5, T/R raegulator

circuits

Microphone amplifier

circuit

TONE ENCODER UNIT

(IC-4GAT only)

IC-4GE

g m ke l=Ep
g

TI I
F1TT

il . ....-I..u i

TOME CALL circuit
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2-5 RFUNIT

Bandpass filters

LPF/HPF/antenna S (L3, L4)
gwitching circuit : :
| I
[ [
i a i 2nd IF IC
0 204 (IC1; MC3357P)
: : s 2nd LO crystal
PA module =2 1 (X1, CR188)
{IC4; SC-1081) o W
' ,'g:?m" g
= L VCO UNIT
e
i .:-I.
i
ﬂ“-ﬁ

PLL prescaler IC
(IC2: MB5O4 LP-G)

Referance crystal
(X3; CR248)

PLL synthesizer IC
(IC3; TCH1B1P)

2 -6 SPEAKER AND DTMF UNITS

Speaker

Microphone

DTMF encoder crystal
(X801; 3.58 MHz)

DTMF UNIT
(IC-4GAT only)
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SECTION 4 CIRCUIT DESCRIPTION

4 - 1 RECEIVER CIRCUITS

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

RF signals enter the antenna connector and pass through a
series of Chebyshev low-pass filters (L7, L8, C33~C35}.
Passing through a high-pass filter (L14, C31, C32), the
signals are then applied to the antenna switching circuit,
which employs a two-stage diode switching system (L5, L6,
C28, C29, D3).

4 - 1 - 2 RF CIRCUIT (RF UNIT)

The signals from the antenna switching circuit are ampli-
fied at Q6, applied to a bandpass filter {L4}, amplified again
at Q5, and then applied to another bandpass filter {L3).
Out-of-band signals are suppressed at L3 and L4.

4 - 1-3 1st MIXER CIRCUIT (RF UNIT)

The signals are applied to the base of the 1st mixer (Q4). A
frequency oscillated in the PLL circuit passes through the
LO switching circuit {D5}, and is applied to the base of Q4.
The received signals are mixed with the PLL output to
produce the 1st IF of 23.15 MHz.

4 -1-4 1st IF FILTER AND AMPLIFIER
(RF UNIT)

The 1st IF signal is applied to a set of two monolithic filters
{FI1} which determines the bandwidth {15 kHz/—3 dB} and
suppresses unwanted heterodyned signals. The 1st IF
signal is amplified at Q3, and then applied to IC1 (pin 16).

4-1-5 2nd IF AND DEMODULATOR CIRCUITS
(RF UNIT)

IC1 contains the 2nd local oscillator, the 2nd mixer, a
limiter amplifier, and the quadrature detector.

Using X1, IC1 oscillates a 2nd Lo frequency of 22.695 MHz.
The 1st IF signal, applied to pin 18, is mixed with the 2nd
Lo signal to be converted to a 2nd IF signal. The 2nd IF of
455 kHz is output from pin 3. Applied to IC1 (pin 5), the 2nd
IF is amplified at the IC’s internal limiter amplifier. The
amplified signal is applied to the quadrature detector at pin
8. An AF signal is output from pin 9. ‘

After passing through the ceramic filter (FI2), a portion of
the 2nd IF signal is applied to Q1 and Q2. Q1 and Q2
amplify the signal, which is used by the S/RF indicator to
show relative signal strength.

4 - 1 -6 AF CIRCUIT (MAIN UNIT)

The AF signal is applied to the de-emphasis circuit (C40,
R32), and then to the AF amplifier {Q219, Q220). The
de-emphasis circuit is an integrated circuit with frequency
characteristics of —6 dB/octave (300 Hz~3 kHz}. Passing
through the volume control (R502), the signals are ampli-
fied by 1C201, and sent to the speaker (SP201).

4 - 1-7 SQUELCH CIRCUIT
(RF AND MAIN UNITS)

A portion of the AF signal from IC1 {pin 9} is applied to pin
10 {the active filter). The squelch control {(R501} adjusts the
input level at pin 10. The active filter in IC1 amplifies noise
components of frequencies of 20 kHz and above, and
outputs the resulting signals from pin 11. The signals pass
through D4 for noise detection. If the detected noise
voltage is high, Q9 is turned on; Q202 in the MAIN UNIT is
turned off, cutting off the output voltage of the voltage
regulator (Q204, Q205) in the AF power amplifier. In this
way, IC201 is deactivated when the squeich is closed.
When transmitting, a decrease in Q202 voltage cuts off the
output of the voltage regulator — turning off 1C201.

o Vce
IF CIRCUIT
X2 e
SN
H gl
- EIx
8 |7 8 5 I: 3 2 h
A
DEMODULATOR LOCAL OSCILLATOR
LIMITER AMP
ACTIVE FILTER | Ic
-{>* MIXER
s 1o 11 12 13 e 15 e
AF output DEEMPHAS WA
to 0218 | DEEMPHASIS 4 ~«— 15t IF signal
j from Q3
s
b ] NOISE saL co
DETECTOR Squelch closed: LOW

[sQL] control/’%

4-1

Squeich open : HIGH
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4 -2 TRANSMITTER CIRCUITS
4 -2 -1 MICROPHONE AMPLIFIER (MAIN UNIT)

AF signals from the built-in condenser microphone
{MC201) or from the external microphone jack (J202) are
amplified at a limiter amplifier {IC205}, and are pre-empha-
sized to 6 dB/octave {300 Hz~3 kHz). Pin 1 outputs a square
wave which contains many high harmonic components.
The signals pass through the splatter filter in IC205 where
signals of 3kHz and above are attenuated. The signals
from pin 7 are applied to the VCO UNIT for frequency
modulation (FM).

4 - 2 - 2 DRIVE AMPLIFIER (RF UNIT)

The VCO output is buffer-amplified at Q10. Passing through
D5, the signals are then amplified at the drive amplifier
(Q11).

4 - 2 - 3 RF POWER AMPLIFIER (RF UNIT)

When the battery voltage is 13.2 V, Q11 output is amplified
at IC4 to 6 W (HIGH) or 1W (LOW). The RF signals
amplified at IC4 pass through the antenna switching diode
(D86) and the low pass filter where harmonics are rejected.
The signal is then applied to the antenna connector {J1).

4 -2 -4 APC CIRCUIT (Automatic Power
Control) (RF UNIT)

A portion of IC4 output passes through the APC detector
circuit (D7, D8, L12, etc.) where its RF output level is
detected.

The detected output, compared at the differential amplifier
(Q20) to the reference voltage output of the power set
circuit, is applied to the base of Q23.

When the antenna is matched at 50 Q, the detected output
is at a minimum. When mismatched, the detected output
increases. The current at the collectors of Q19 and Q23, as
well as the gain of the driver (Q11), decreases until the
detected output equals the reference voltage. In this way,
the power module (IC4) is protected from damage.

Q22 acts as a switch for the reference voltage used in the
APC circuit. In this way, HIGH/LOW transmit output power
switching is accomplished.

RX 1st mixer This current is controlled
APC C|RCU|T «—— by the APC circuit.
Q ' —0 Vce
45, ) e output power
RF signal H j ' to low-pass filter
from Q10 ' '
D5 Power moduie . .
i I ! ™~ APC DETECTOR CIRCUIT
an . !
Driver amp 2 ‘ \
| H

RF indicator signal

Q23 %—@j

¢ — to the LOGIC UNIT

i /— POWER SET CIRCUIT

.................

(“LOW" signal becomes
“HIGH” when low power
is selected.)
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4 -3 PLL CIRCUITS
4-3-1 GENERAL

The PLL circuit uses two ICs — a prescaler IC and a
programmable divider/phase detector IC — to generate the
desired frequency. IC2 sets the dividing ratio at 1/64 or 1/656
depending on the swallow counter PSC signal output from
IC3 pin 7. IC3 divides the signal and compares the phase of
the divided signal to that of the reference oscillator fre-
quency. The phase-detected signals are output from IC3
pin 17.

4 - 3 - 2 REFERENCE OSCILLATOR CIRCUIT

(RF UNIT)

Q12 oscillates a 10 MHz signal using crystal unit X3. I1C3
divides this signal with N-data from the CPU, creating
tuning steps of 5, 10, 12.5, 15, 20 or 25 kHz.

PLL CIRCUIT BLOCK DIAGRAM

REFFERENCE
OSCILLATOR
Q12, X3

2 [18

4 - 3 -3 CHARGE PUMP AND LOOP FILTER
CIRCUITS (RF UNIT)

Phase-detected signals from IC3 pin 17 are converted to DC
voltage by the lag-lead loop filter (R63~R65, C84, C109,
C114).

When the power save function is on, the charge pump
control circuit {Q14~Q16, D9) cuts off between IC3 and the
charge pump.

4 -3 -4 VCO AND FREQUENCY MODULATION
CIRCUIT (RF UNIT)

D701 changes the inductive reactance of the oscillator
(Q702), shifting the receive and transmit frequencies, creat-
ing a frequency modulated signal.

4 - 3 -5 UNLOCK SENSOR CIRCUIT

When the PLL is unlocked, pin 13 of IC3 is “HIGH.” The
collector of the unlock sensor (Q13) outputs a “LOW”
signal to the CPU, IC503 (pin 60).

] IC3
OSC DIVIDER CHARGE PUMP 17
9
K A——_L5] SHIFT REGISTER | !
10 1 PHASE DETECTOR I
PLL -—I LATCH CHARGE PUMP
" CONTROL
! Q14, Q15
PROGRAMMABLE
SWALLOW COUNTER COUNTER
) LOOP FILTER
7 8 = —
: NIT
. | l s |—_ vco u
IC 2 ! | VCO signal
PRE-SCALER | Q703 ) Q701 output
2 Buffer VvCO Buffer
amplifier Q702, D702 amplifier I
+5S

- - ]
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4 -4 POWER SUPPLY CIRCUITS
4 - 4 - 1 VOLTAGE LINES

LINE DESCRIPTION

Ve Battery pack output that passes through the
power switch (R502). Vcc is applied to the
power module {IC4), the AF power amp regula-

tor, and the following 5 V lines.

Common 5 V current-amplified at Q207 and
Q208 using 1C204 output as a reference vol-
tage. The heat factor voltage at Q207 (Vge)
equals that of the junction voltage at Q208.
The output is stable even with regard to
temperature changes.

+5

+5S 5 V controlled by the power save function.

Current-amplified at Q213 and Q214.

R+5 5 V controlled by the power save function.
Current-amplified at Q211 and Q212. Used by

the receiver circuits.

T+5 5V current-amplified at Q209 and Q210. Used

by the transmitter circuits.

4 -4 -2 VOLTAGE REGULATOR CIRCUIT
(MAIN UNIT)

When the battery voltage is 5.5~16 V, the voltage regulator
(IC204) outputs a reference voltage of 5V. The noise
components are removed by the noise filter (C220, R213).
This output is applied to the current amplifier (Q207, Q208).

4 - 4 - 3 CPU POWER SUPPLY CIRCUIT
(LOGIC UNIT)

When the power is turned off, voltage from the lithium
battery (BT501) is applied via D502 to the CPU (IC503) at pin
52.

4 -5 OTHER CIRCUITS

4 -5 -1 S/RF INDICATOR CIRCUIT
(LOGIC UNIT)

The voltages detected at Q1, Q2, and D2 or the APC
detector (D7, D8) are applied to pin 2 of IC502. When the
voltage level is detected, IC503 (pin 52) outputs a “HIGH”
signal. Because the signal passes through an integrator
circuit (C507, R517), the voltage at pin 3 increases with
" time. When the voltage at pin 3 is greater than that at pin
2, pin 1 outputs a “HIGH” signal to IC503 (pin 51). When
IC503 (pin 52) becomes “HIGH,” the S/RF level, calculated
from the time delay, is displayed on the function display.

ADI
{IC503 pin51)

A/DO

5V (1C503 pin52) S/RF signal

C507 C511

“D501

N

4 -5 -2 LAMP CIRCUIT (LOGIC UNIT)

When the LIGHT SWITCH is pushed, the IC503 (pin 53)
LAMP signal becomes “HIGH.” The current of this signal is
amplified at Q501 to light the two chip-type LED (DS502,
DS503) for five seconds.

4 -5-3 LOW VOLTAGE DETECTOR CIRCUIT
(LOGIC UNIT)

+5S is divided over R523 and R524. 1.16 V are applied to
IC502 (pin 5). The Vce voltage, divided over R525 and R526,
is applied to pin 6. When the Vcc voltage exceeds 5.7V,
the voltage at pin 6 becomes greater than that at pin 5.
Output pin 1 becomes “LOW.” When the Vcc volitage is less
than 5.7 V, the voltage at pin 5 exceeds that at pin 6. Pin 1
outputs “HIGH.” The transmit indicator (DS504) does not
light even when transmitting.

4 - 5 - 4 BEEP CIRCUIT (MAIN UNIT)

When some switches are pushed, the CPU sends BEEP data
to 1C202. Beep tones are output from IC202 (pin 5) in
square waves of about 1 kHz and 500 Hz.

4 -5-5 POWER SAVER CIRCUIT (MAIN UNIT)

When the squelch is closed, 1C503 (pin 41) BUSY signal is
“LOW.” If controls and switches are not used for 30
seconds, the power save function is automatically acti-
vated. After 30 seconds, IC503 sends power save data to
1C202.

SaL LOW
BE?P O'T:F POWER
5| o 7l
1C503 47 |/8A§I:LB 1 1C202
CPU 40 —5 2 SHIFT
39 3 REGISTER
1] 12 13114[
CPC | SEND
PSC TMUT
STANDBY STANDBY
SHUT-  SHUT- SHUT-

DOWN DOWN DOWN

| |

msec
125
msec

. L |
800" 7 500 "
msec

500

125 msec

msec

Using this data, IC202 (pin 12) alternately outputs “HIGH"
(shut-down) for 500 msec. and “LOW" (standby) for 125
msec. This output, applied to 1C203D (pins 5 and 6) and
IC023C (pin 9), controls the bases of Q211 and Q213, thus
controlling +5S and R+5.

If a signal is received, the BUSY signal becomes “HIGH,”
shutting off the power save function. If a signal is not
received, “"HIGH" and “LOW" signals continue to alternate.
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4-5-6 SUBAUDIBLE TONE ENCODER
(IC-4GAT)

When the tone encoder is turned on, the X601 reference
frequency (3.58 MHz) is divided by IC601’s dividing ratio
based on 6-bit data from IC503. A tone (67.5 Hz~250.3 Hz)
is output from pin 1. The tone passes through R601 for
deviation adjustment and is supplied to the MAIN UNIT.

4 -5 -7 TONE CALL (IC-4GE)

Pushing the tone call switch (S206) turns on Q218. A
voltage is applied to 1C206. 1C206 divides 7.168 MHz by
4,096; and outputs a 1750 Hz tone through pin 4. R242
provides deviation adjustment.

4 -5-8 DTMF ENCODER (IC-4GAT)

IC801 generates DTMF tone signals. When transmitting,
T+5V are applied to IC801 (pins 1 and 2). K, at this time,
data are entered with the DTMF KEYBOARD, the frequency
(3.568 MHz) oscillated by X801 is divided by the appropriate
dividing ratio.

Pin 17 outputs audio frequencies corresponding to ROW
and COL input. R801 provides deviation adjustment. When
a key is pushed, a “HIGH” signal is output to pin 11. Q801
is turned on for about one second to maintain transmission
without pushing the PTT SWITCH (S205).

4-5-9 T+5/R+5 SWITCHING CIRCUIT
(MAIN UNIT)

When the PTT SWITCH (S205) is pushed, Q216 is turned
on. The collector of Q215 outputs a “LOW” signal to the
CPU (IC503, pin 44). Using the “LOW” signal, the CPU
sends TRANSMIT data to 1C202. 1C202 (pin 13) outputs a
“HIGH" signal to 1C203C (pin 8) and IC203A (pins 12 and
13), controlling 1C203C (pin 10} — shutting off R+5.

IC203A (pin 11) outputs a “LOW" signal to IC203B (pin 2),
controlling the base of Q209 — turning on T+5.

Releasing the PTT SWITCH turns off Q216. The collector of
Q215 outputs a “HIGH” signal which causes the CPU to
send RECEIVE data to 1C202. I1C202 (pin 13} outputs a
“LOW" signal to 1C203C (pin 8) and IC203A {pins 12 and
13), controlling IC203C (pin 10) — turning on R+5.

IC203A (pin 11} outputs a “HIGH"” signal to IC203B (pin 2),
controlling the base of Q209 — turning off T+5.

Vee
o
T5/R5 SWITCHING CIRCUIT
+58 ﬁ R+5 <—} T+5<—’
EaR 5 o8 i
H: ON 4 H: ON H: ON 12
L: OFF 6 L: OFF 9 L. OFF 5
a213, 0214 Q211, Q212 Q209, Q210 11—

2=——— DATA

o
£ § 3, \
ve_fn BT Bioy S o2 5
L{LIH w! Ot 3t<z
B L LM B3] a3 25 2
5 6 7 11 12 13 14 1|l=e——VOSTLB
H L L '
H{H|L

1C202 SHIFT REGISTER 3fe——cx
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4-6 CPU (IC501) PORT ALLOCATION

S b STANDBY OPERATION ,
PIN PORT : NAME .DESCRIPTION
1~28 S$13~831 COM
29 P40 (0] L (o] L KS0 Output for the SW matrix.
30 Pa1 (e} L o} L KS1 Output for the SW matrix.
31 P42 (o] L (o] L KS2 Output for the SW matrix.
32 P43 o L (8] L KS10 Qutput for the SW matrix.
33 — — — — — Vss Ground
34 P50 (o] L I L KRO Input for the matrix return.
35 P51 o} L I L KR1 Input for the matrix return.
36 P52 o L I L KR2 Input for the matrix return.
37 P53 (0] L | L KR3 Input for the matrix return.
38 Po0 ! L ! _L INT4 gt;‘:sdtbgl s(:::\%c!;\o/raitn&uet.end of a pulse.
Serial data output clock:
39 POl ! L 0 _4_ cK b) CTCSS TONE
c) 1/0 EXPANSION
40 P02 | L 0 H DATA Serial data output synchronized with cK.
a1 P03 | L | H BUSY BUSY input used when a signal is received.
42 P10 | L | L LAMPI Input used for lamp output HI/LOW control. ]
43 P11 1 L | L MONI Lnu;;:tu;{sed for ON/OFF control of SQL OFF and BEEP
44 P12 | L | L PTT Tx/Rx switching input.
45 P13 | L | L FUNC Switches matrix input to FUNC functions.
46 P20 [0} L [0} L KSh Output for the initial matrix.
47 P21 [¢] L (0] _I_L 110STB Strobe signal output for /O expansion serial data.
48 P22 [0} L o} _]—1 PLSTB PLL serial data, strobe signal output.
49 P23 o} L o] J_I_ CTsTB CTCSS serial data, strobe signal output.
50 P30 | L | H DET Data equalizer signal input from the CTCSS decoder.
51 P31 | L | H SRFI S/RF meter comparison input.
52 P32 L 0 H SRFO S/RF meter comparison output.
53 P33 (o] L H LAMPO LCD backlight LAMP output.
54 — — 2V — 5V vDD
55~569 — — — — XTAL
60 P60 1 L | L UNLK PLL unlock input.
61 P61 0 L | L HULOW ;J;eiat((i:':ionrglleC output H/LOW and KEYLOCK ON/OFF
62 P62 o L I L ENC/DEC a;la'ﬁégmzig;aissv;:ﬁtnhee.r or not a CTCSS encoder/decoder
63 P63 o L | L ENC :)s(—:;ﬁré\;\r;?: ;lr;ient:er or not a CTCSS encoder
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64 P70 (0] L 0 H DAQ
65 P71 [0} L 0 H DA1
66 P72 (0] L 0] H DA2
67 P73 (o} L 0 H DA3
_ Turns off standby.
68 ! _F ! L RESET When resetting, becomes “LOW" for initializat'~n.
69~80 S0~S12 (o] H (0] H LCD driver output
KSO0 KS1 KS2
{pin 29} {pin 30} (pin 31)
[MHz] UP [MHz] DN [WR]
KRO {pin 34}
[100 kHz] UP {100 kHz] DN vim]
KR1 {pin 35)
[10 kHz] UP {10 kHz] DN [CALL]
KR2 {pin 36)
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SECTION 5 MECHANICAL PARTS AND DISASSEMBLY

Lam e m w0 S Dhomwrion e j‘,‘;i - m ar
@® |[No.0-3PHBG1.4 x 25Ni 8810003550 ' 75 V @ Leﬁs » ”“ ) ’ 8930011940 1‘
@ |573 keyboard (IC-4GAT) 8010006870 1 @ |No.0-1PHM2 X256 8810004870 2
@ (PHBOZx3152K 8810004000 4 & | Button K-106 8610004210 1
@ | Rear panei-1 8010006861 1 & | Button K-107 8610004220 2
® {No.0-1PHBO2x4 8810004800 4 @ |No.0-1PHM2x25 8810004870 3
® | Speaker plate 8930012100 1 @ |No.0-3PHBO14 x 45 Ni 8810004980 6
@ | Casing seal {side) 8930011990 1 @ | Spacer plate 8930012140 1
Microphone holder 8330011930 1 & | Top panel switch seal 8930011870 1
©® | Casing seal {center) 8930011870 1 Top panel {A}* (IC-4GA, IC-4GAT} 831001152G 1
@ | No.0-1 PHM2 x 52ZK 8810000530 2 @ Top panel (D)* (IC-4GE) 8310011940 1
@ | PTT button 8930011910 1 @ | VR angle plate 8930012120 1
@ | PTT holder-1 8930011920 1 & | LCD contact strip SRCN573 8330012080 2
@ | PTT switch rubber 8930011950 1 @ | LCD refiector 8010006380 1
@ [{No.0-3PHB0O14x 25Ni 8810003850 2 @ | LCDLD-B9213J 5030000280 1
@ | Front switch plate 8930012130 1 @ | LCD window plate 8310011530 1

gggétsjgia GAT) 8310011820 1 @ |PHM2x4 8810000010 4
® - @ | Jack cover flap 8930011980 1
ﬁgﬁ(&hﬂseai ® 8310011920 ! @ Antenna connector BNC-R111-E 6510007130 4
4 | Speaker seal 8930011580 1 fincludes nut
@ 573 standoff-1 83930012081 4
icacan 8210002900 T @ |No.01PHM2 x 8K 8810004840 2
::IVC?ZEB p:)ne‘ (D) 8210002980 1 @ | Connection spring 8930005980 1
@ | BuH M2 x 6 Ni 8810002580 1
Front panel {E} (IC-4GE) 8210002980 1
@ | Release button 8330008610 1
;glgf?inNl:;,szQL] 8610004230 2 Sliding guide 8010006980 1
@ (PHM2x62ZK 8310004860 2 & [FHM2x4Ni 8810002310 4
@ | VR nut (E} 8830000550 2 @ | Screw lug M2 8860000010 2
Top panel {A)* {IC-4GA, IC-4GAT) 8310011520 1 @ | Contact holder 8930011880 1
@ Top panel{D}* {IC 4GE) 8310011840 1 » & |BuH M2 x8Ni 8810002580 1
@ | Top panei seal 8930011970 1 &) | Latch plate {A}-1 8330008601 1

* The top panel is available completely assembled, i.e., with parts @, @, @. &, and @ built-in.
IC-4GA, IC-4GAT: 8210002870
IC-4GE : 8210003060

Screw type Screw: M2 x 6, M2 x 3, etc. Self-tapping screw: B0 2 X 4, B0 2 X 31.5, etc. Precision-type screw: No. 0-1
Head style of screws  PH: Pan head BuH: Button head FH: Flat head
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e CASE AND FRONT PANEL

e TOP PANEL
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¢ MAIN UNIT

e LOGIC-A AND LOGIC-B UNITS

e CONTACT HOLDER

e RF UNIT

Solder points
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B SEPARATING THE RF UNIT FROM THE MAIN UNIT

o
iy
™
™~
")
=
-
2
o

cable kit 573-10

ble kits from an authorized Icom Dealer.

Order
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SECTION 6 ADJUSTMENT PROCEDURES

6-1 PLL ADJUSTMENT

TEST INSTRUMENTS HE'EI:LIIHED

MEASUREMENT EﬂNNECTFDH I.D[.‘-A'I'IDH

(1) AC F"DWEFE SUF‘FL‘:’

& Output voltage :13.2VvVDC

e e ——

& Currant capacity :3 A or more De FREQUENCY
VOLTMETER COUNTER
{2) FREQUENCY COUNTER
® Frequency range : 0.1~-500 MHz
® Frequency accuracy : #1 ppm or better
& Sensitivily : 100 mV or better AC POWER to CP1 Loose couple
13) DC VOLTMETER SUPPLY to the dummy load.
® [nput impedance : B0 kCYDC or better
=| TRANSCEIVER
! to BATTERY
- TERMINAL
To separate the RF UNIT from the MAIN UNIT, see the diagram
on the reverse of p. 5=2.
MEASUREMENT ADJUSTMENT POINT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE =
UNIT LOCATION UNIT ADJUST
REFEREMNCE | # Connect a dummy load. Top Loose couple the frequency 440.00 MHz RF CT
FREQUENCY I ® Frequency: 440.00 MHz panel |counter to the dummy load.
| 450.00 MHz (USA) 450.00 MHz
- * iTransmlt tLJSA.!I
LOCK \."IDLTAGE | @ Frequenm,r 430.00 MH: RF Connect lhe vultmeter to CP1. | 1.5 'u’ VCO C714
I 440.00 MHz (USA)
| ® Raceive
N
cnd 'E
LOCK VOLTAGE = i
ADJUSTMENT E
[under metal tape) t
- WCO UNIT
|
c7 b
REFEREMCE [f
FREQUEMNCY | 5
ADJUSTMENT T il

gold-plated rectangle pattern
which is located between IC3
and the VCO UNIT)
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6 - 2 RECEIVER ADJUSTMENT

|
TEST INSTRUMENTS REQUIRED E MEASUREMENT CONNECTION LOCATION
(1) AC POWER SUPPLY
& Qutput voltage :13.2V DC
® Current capacity : 3 A or more DC
r SP VOLTMETER
(2) STANDARD SIGNAL GENERATOR (SSG) EHSTORTION - 2
® Frequency range » 0.1~500 MHz METER
® Qutput lavel : —127~-17 dBm (0.1 uyV=~32 mV) STANDARD
AC POWER SIGMNAL
(3) DISTORTION METER SUPPLY GEMERATOR
® Frequency range 1 kHz+10 Hz to EXT. 5P JACK
® Measuring range : 1-100% ta J2, pin 7 ﬁ
to ANTENMNA
(4) EXTERMAL SPEAKER | cR CONNECTOR
: ' —=|  TRANSCEIV -t
& Impadance 80 to BATTERY
{5) DC VOLTMETER TERMINAL =
® Input impedance : 60 kCWDC or better
To separate the RF UNIT from the MAIN UNIT, see the diagram
an the reverse of p. 5-2.
|
MEASUREMENT ' ADJUSTMENT POINT
ADJUSTMENT ADJUSTMENT CONDITIONS - - | VALUE
UNIT LOCATION | UNIT ADJUST
SENSITIVITY 1 | NOTE: When the sensitivity is better than 0.25 pV (12 dB SINAD) on all frequencies, the following
sensitivity adjustment is unnecessary. Skip to the S/RF level indicator adjustment (below). i
® Frequency: 432.00 MHz Side Connect the voltmeter to J2, | Peak voltage RF | L4, L3,
442.00 MHz (USA) panel | pin 7, L2, L1
| ® Receiving ' | {in
¢ Apply an RF signal to the ANTENNA | saquencea)
CONNECTOR. |
Frequency : 432.00 MHz . i |
442.00 MHz [USA) ! : |
Level 1 =118 dBm {0.25 pv)
Modulation : 1 kHz
Deviation : +3.65kHz
® Squelch control: maximum counter-
clockwise | :
. e o EE S TR ST S |
S/RF LEVEL ! ® Apply an RF signal to the ANTENNA Top l FUNCTION DISPLAY Two bars RF ' R4
INDICATOR .| CONNECTOR: panel .
| | Lewvel : =107 dBm (1.0 yV) _ ;
| Modulation : 1 kHz : |
Deviation : 3.5 kHz | ' |
S/RF LEVEL
INDICATOR
SENSITIVITY
ADJUSTMENT L3 JZ, pin 7
- SEMNSITIVITY
3 CHECK POINT
L2
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6 - 3 TRANSMITTER ADJUSTMENT

{1} AC POWER SUPPLY
® Qutput voltage : 8~13.2 V DC {adjustable}
# Current capacity : 3 A or more AF M
. GENERATOR DEVIATION
{2} RF POWER METER (TERMINATED-TYPE} METER
® Measuring range 1~10W
© Frequency range : 0.1~500 MHz AC MILLI- \ATTENUATOR
® Impedance :60Q VOLTMETER
* SWR : Less than 1.2:1 1o EXT. MIC JACK
{3) AF GENERATOR (AG} RF POWER
® Frequency range 1 200~2000 Hz METER
® Qutput level 1 0~200 mV 28 ;ﬁ\\l{VER
to ANTENNA
{4) AC MILU-VOLTMETER CONNECTOR
® Measuring range 1 2~200 mV.
(5) FM DEVIATION METER T BATTERY TRANSCEIVER
® Minimum frequency : 500 MHz TERMINAL
¢ Measuring range 1 210 kHz
6) ATTENUATOR
6) e Attenuation ratio - 30 or 40 dB To separate the RF UNIT from the MAIN UNIT, see the diagram
on the reverse of p. 52,
QUTPUT ® Frequency: 435.00 MHz Top Connect the RF power meter 6W RF R71
POWER 445.00 MHz (USA) panel |tothe ANTENNA
¢ Output power: HIGH CONNECTOR.
® Transmit
o Qutput power: LOW 1W RF R74
s Power supply output voitage: 3V DC More than Verify
o Qutput power: HIGH 25W
# Power supply output voltage: 84V DC More than Verify
® Qutput power: HIGH 20wW
FM DEVIATION ® Frequency: 435.00 MHz Top Connect the FM deviation +4.8 kHz MAIN R241
445.00 MHz (USA) panel | meter to the ANTENNA
o FM deviation meter: CONNECTOR via the
HPF : 50 kHz attenuator.
LPF 1 20 kHz
Deemphasis: OFF
Detector o (P-P)2
® Apply an AF signal to the EXT. MIC
JACK: 1kHz, 40 mV
{USA version: 1kHz, 100 mV}
CTCss ® Frequency: 435.00 MHz Top Connect the FM deviation +0.75kHz TONE R601
DEVIATION 445.00 MHz (USA) panel | meter to the ANTENNA
{IC-4GAT only) ® Set the tone frequency to 88.5 Hz. CONNECTOR via the
& HPF : QFF attenuator.
LPF 1 20 kHz
De-emphasis : OFF
Detector : {P-PY2
® Cut off microphone input
® Transmit
DTMF ® Frequency: 435.00 MHz Top Connect the FM deviation +3.5 kHz DTMF R801
DEVIATION 445.00 MHz (USA} panel | meter to the ANTENNA
(IC-4GAT only) ® While pushing the [PTT] switch, push CONNECTOR via the
and hold “D” on the keypad. attenuator.
TONE CALL « Frequency: 435,00 MHz Top Connect the FM deviation +35kHz MAIN R242
DEVIATION ® Push and hold [T. CALLL panel | meter to the ANTENNA
{IC-4GE only} CONNECTOR via the
attenuator.
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MAIN AND TONE UNITS
IC-4GA, IC-4GAT

FM DEVIATION
ADJUSTMENT

EXT. MIC JACK
R241

I_.i -_:_____,_:

(17 -__q.- ]

h.‘r ﬂ..J.ﬂ__ﬂ_ -=m
ﬂ‘ Fhanknzy

_ LL : ”.....:“ -] nrnﬂub_—
_u ;_m _.;lni_...

e A R
L]

e

MO0 d _wm 1HDIN |

TOMNE UNIT
{(IC-4GAT only] —
CTCSS DEVIATION
ADJUSTMENT

RE01

i ps N g lﬂflﬂlb
|_ 7 | : e | . I »ﬁ.h. S 7116A ‘
-y ..... . | - : L PN F T 9 031

T TR TR SR . S

IC-4GE

[ ..!b._..q. ‘1qr r.l._l._

-.._H-.-.

4 m_s TRFOEARBE

_-_ Hq ._l.“..l..'

AT

..1..1#.41..—:..-
TRt 1§ TR

] s =

uE rl.‘.-.q.f._.__._rl.h I

TOMNE CALL
DEVIATION
ADJUSTMENT

R242
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OUTPUT POWER
ADJUSTMENT
DTMF UNIT
(IC-4GAT only)

R74

e L R

o AR E T T

===E

R71

OUTPUT POWER

ADJUSTMENT
DTMF DEVIATION
ADJUSTMENT

R801

RF UNIT
SPEAKER AND DTMF UNITS

) : [ Cammari
Sk , n _m_”E_-

6-4
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SECTION 7 BOARD LAYOUTS

7-1

INTERCONNECTION

L

jcaLtonojck|oaTalvs]vee[susy[Lamp[mont]prr]Funcio]rii[erc]rsoi]a oi]aroofcrus]uni k[ orT]EncT+s]

Juat]

WR
SWITCH

ViM
SWITCH

- o
Ao Y,
i co "y FUNCTION
- - | ¢ DISPLAY
| I, J
10kHz 100 kM2 MHz
UPr/DN UP/DN UP/DN
SWITCH SWITCM SWITCH
SN I T S I i
; LOGIC A UNIT
THTITITIITTTT 1 (B-1564C)
i x
S o s R %

-_—
— -
S —— — -

s

TRANSMIT
INDICATOR

SQUELCH
CONTROL.

[Lampl Func [ ri] cact j+ 5] encek]

TS0L|

jono] monr J+ss|T+s | 10 TcTc]oaTal

O T —~ )
TTY T YT Y TTITTIVTTIYY T TV YT T {1C-4GA,IC~
P B R PRy TONE CALL N\ T
——————— v — e d N SWITCH
! \ (IC-4GE) )
t .
———————— 4206 i
cing | e ) (R
- P:
, 297
VOLUME CONTROL o P
POWER SWITCH Jzos sz tj
[onofuvvec]vorzleusy[sar]vow[s/releTT] [unik]putJoprivsor[ck[oatalenclere]+s to[cacc]r+s]ni]+s]Func |mont|Lame] ond | [szo02] lez ;:-_4‘
MONI o8 )
SWITCH ola -
/—-—-\ Le]lo] b !
i
$204 -
~}  fenomicz]Funciame -
FUNCTION ( ™
P
MAIN UNIT
PTT UNIT )
(B-1552¢C) {B-15628)
Jleno]voLi[mic [orwrloTmro]Tes]
5205 N\ Y209 —
[o]o]o]o[o]e] -
GND - 7
MIC2 :},;T P8OI .
Func| 4
Lamp| A= Jeo1 p20i_ TONE
— DETO)
LIGHT — | +5
TONE UNIT o Y 0 R S '
g . (B-1566B) [ R DTMF U
{IC-4GAT only) 7 - oPT (B-1567
1 =1 oA {IC-4G!
— ~ ~
e cTC -
TONE SQUELCH UNIT \ cK {T+s]ormr]mic jono]voLi foTmro]
(OPTION UT-40) GND
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MIC
UNIT

c268

SPEAKER
UNIT

MC201

[cac [+ 5] enclex] [rsarfpee [s/re]sac]voLz]nv]

+3 J 10 Jcrc[oata]| | [opt[unck[pTT]voL 1eusy]vee [on]

«

ol|o|ojo]|o|o|o|ojoi|e]| w

ANT
N ] d =]
| B\~ N >
4206 i
[ FPAFFEEA ] -
l szor’ 2 J202 :l MIC GND
F3 J203 JACK Vee
:::: = [o] DETO
F 201 SPEAKER o [2re
. JACK o] [so
. saLco
:jJ \_\:|c2n| 1 S/RF
+~ |p203 J20 o]
LJ%D E__ mic! (RBF-:JSNSIIC) = ;S:S
o Mic2 \ T+5
° spP
SPE
VCO UNIT
IN UNIT (B-15638B)
-15628)
w1 [mic[oTmr[oTMFO | T45|
209
0ooaf, v \
_ _J
I L wes ncrron
— w204 UNIT
DTMF UNIT L (B-1570C)
l (B-15678B)
(IC-4GAT only)
™~
pic[eno]voLt [poTmFO

MOD

+5

+58

CPC

UNLK

PLL

CK

DATA

GND
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7 -2 LOGIC-A UNIT

COMPONENT SIDE

e 2 3

r

wPD75308GF-034-3B9 IC503 (CPU)

- 5333
P AR R BRI AN B REE
minininininininininininininin
BOTOTRBTTY TG TOTATIT2VI YOG 6RGY BB B
s12]1 641 ] PTUDAD
5131 2 O 63[7] PEVENG
5143 62| ] PBZENC/DEG
5154 &1 [ ] PB1HILOW
s16(]5 B0 PBOMUNLE
s17[C]6 sa[Jx2
sig]7 s8] ]x1
si1a]s STING
s20(]9 s5[)xT2
s21 |10 5[ XT1
s22[]11 S4[ Voo
szal]12 53] ) P3ALAMPO
g24/8P0[]13 52[ 1 PA2SAFO
S25/BP1 |14 51 PASAFI
s26/8P2[]15 50| ] pavoET
s527/BP3[]186 48] | PzaCTCSB
s2R/BP4[ |17 45] 1PEEPLSTE
S2o/BPS[ |18 47 P2110STE
s3EPE[ |19 46| ] PROKS!
s31/807 |20 45 P1ATIO
como 21 44 pizPTT
comi ]2z 43 P11/MONI
comz )23 421 PI0LAMPI
¥
WHEEHEEEEE?EEEEEDm 32333&35353?3839431 [JPoaBUS
taIL_II_II_II_ILILII.;II_Il_II_IIﬁléﬂ_;IIgIIE]
55 hdk =S0Ff & il
M Hi
E 4 § I %

ManualsPlus.com
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FOIL SIDE

ManualsPlus.com

- < =185 o Jl_|a|w
=] = W= | = 2|2 S|alal?
HHMHPEEHEREREEEEEE
e . —
° oz
Th=)
S
]
'—
25CA081 R 25A1576 R
0501, Q502 Q506
Base [ ease [
}—: COLLECTOR } | coLecToR
EMITTER E EMITTER E
Symbol; BR Symblo: FR
MA159 SLM-13MW
Ds07 Ds502, DS503
O+ C
Symbol: M1A

155193
D504 (USA version)
0505

L
\“\:
L

Symbol: F3

SLM-13VW
D5504

o

1:/"/:I

155196
D504 (IC-4GE),
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7 -3 LOGIC-B UNIT

COMPONENT SIDE

@

ManualsPlus.com

[ |
l
= e ¥ wlol_|J Lo =|o = - y
< 2= 2 2(ala|C|Le|a Z |- =9 o = ol
- ]
) hﬁééﬂﬁééﬂsigﬁtaﬁﬁﬁﬁéﬁﬁﬁ|‘
. .
2=
o2
a3
o
—
S-B0O54ALE IC501 LAB393M IC502
(RESET) (DUAL COMPARATOR)
[ ]3  wvss Vourl 1 [ O 18 Ve
Vi =1 EE :l? VouT2
- Voo
Vin+1 3 [ 16 Vin-2
s ot ouT GND 4[] ]5 vin+2
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YVOLUME CONTROL
AND
POWER SWITCH

FOIL SIDE

"U

-\'h.

5k

-.:l_ =
u---— -———
-_— —

!'!'”"

.'__il—-l-d

t--‘
—
=::§

ManualsPlus.com

| GND
[ TO SQL
UNIT

| SaL

GND SOL

L'm >| |=|w x J | < Jlwl |«0l22]|%la
c I 3 ) = - o =] — rad =
2 o u |+ SO =z
zizl2|212I21Cl5]15l 15|2|8|2|5|8|2|5|+|e|5|~ || +|2|2|5|e
a Zra
< =
=55
o
|_
2541362 GR RMN1404 155184 155193
Q503 Q504 Da02 D501,
E:.qSEE-j‘; anse [ i [:.\“\
( —_JcoLLECTOR ﬁ[j COLLECTOR >:| =
EMITTEFI:E emiTTER] | E =
Symbol: AEG Symbol: YD Symbol: B3 Symbal: F3

, ,

iz
1
.

SOUELCH
CONTROL
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7 -4 RF UNIT

MC3357P IC1 MB504LP IC2
(LOW POWER FM IF) (PRESCALER)
TR
CRYSTAL (10 16 RF INPUT
OSCILLATOR |2 (115 GND ) o
MIXER OUTPUT 30 [114 AUDIO MUTE N1 [ 18 IN
Vee 40 [113 SCAN CONTROL Vee 2 [] []7 NC
LIMITER INPUT 5[] 12 SQUELCH INPUT sw 3 [ 6 MC
DECOUPLING 607 (11 FILTER OUTPUT ouT 4[] 5 GND
LIMITER OUTPUT 70 110 FILTER INPUT
QUAD INPUT 800 |IB o DEMODULATOR
OUTPUT
TC9181P IC3 SC-1081 IC4
(PLL SYNTHESIZER}) (POWER MODULE)
ano 1[0 [J18 Ve I \J |
xT 2] [ ]17 Dot ’
——— QUTPUT
XT 3[ j 16 D02
b————— SUPPLY VOLTAGE
Po1 4[] J15 H
Po2 5[] []14 L L BIAS
Pn 6] [ ]13 LD F———= POWER CONTROL
psc 7] J12 6 F—— INPUT
Test 8] )11 ST 0O
CK 9 [ ]10 DATA
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FOIL SIDE

25C3770 3
a1, 02, Q3

Base [
}—j COLLECTOR
EMITTER E

Symbol: JY3

25B909M
Q19

L0 S T
SEIEL Y
© 050 0V

P

| Juo =] ] £
e e ] |eal

25Ca772 3
24, Q5 Q6
a0, Qn

aase [

}D COLLECTOR

C
\"\:I
L

Symbol: F3

28C2712 BL
Q9, 012, Q23

aase[

:| COLLECTOR

HS
Dz
D&

MEBBAS
D4, D7

[

e
e

L

Symbol: C1

ManualsPlus.com

RN1404
213, 16, Q18
Q22

BASE E

ﬁ‘_]mus—:mn
EMITTERE

Symbol: XD

MABG2
03, 05

L]

]

Symbol: M11
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COMPONENT SIDE

AMTENMA
COMNCETOR

Wil oo

*a

=

Bl cre 1o mam
b, LMIT
JE0B

i.-_: UMLK

- BN

o

o

GHD

25K536 RMZ404 FMS1 25A1298 Y DTCI14EU
a14, & a7 Q20 024 Q25

cate[ ] sase [] gase[ Joouector  ease [ aase [
FL']DF:MH Yj-j COLLECTOR EMITTEHEE: }vjmuscmn JY"]W""EET“H
source [ emTTER [ B“E‘EI: JcoLLecToR enirres [ EHITTERE

Symbol: BJ Symbol: YD Symbol: §1 Symbol: 1Y Symbol: 24

155153 RD9.1M MAISS DAP202U
D6 D9 D10 D11
B ] | P
] = O+ L]
Symbol: AS Symbol: 9T2 Symbol: M1A Symbol: P
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7 -5 MAIN UNIT

BA526 1C201
(SINGLE POWER AMPLIFIER)

TYTVTTTT

1 PD4094BG 1C202
(8 STAGE SHIFT/STORE BUS REGISTER)

STROBE 10 ~ 316 Voo
DATA 2 [] 15 S,E&EEET
CLOCK 3 [ 114 Q5
Q1 40 []13 Q6
Q2 50 [112 Q7
a3 60 11 Q8
a4 70 110 Qs
vss 8 19 Qs

LC4001BM 1C203
(QUAD 2 INPUT NOR GATE)

4]

7[]

1] 14
2[@ 113
3 |@ﬁ:ﬁz
5[@ 10
4 6

S$81250HG 1C204
{C-MOS VOLTAGE REGULATOR)

OUTPUT
INPUT
GND

M5218FP 1C205

(LOW NOISE DUAL OPERATIONAL AMPLIFIER)

1
2
3
4

8
7
6
(15

TC5082P-G 1C206 (IC-4GE only)

LT T2] 8] L2 TsJ TeJ T [e] [e]

XTOUT XT XT NC VDD NC Q10 Q8 GND
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FOIL SIDE

| MOD |

+ 5

55

CRC I

T AF

UM
J3 LHLE

PLL |
CK |
BATA

' GND

2SC4081 R
Q202, 0204, Q211
Q219, Q220

ManualsPlus.com

Base [

|

EMITTER E

el

j COLLECTOR

Symbol: BR

25J106 GR
Q206

source [
]:‘_/j GATE
DRAIN |:

25A11862
207, Q214

EAEE[:::j;t__-
enitren [

“Symbol: SG

j COLLECTOR  EMITTER E

FMW1
Q208

Base [ jcnutc‘r OR
BASE ES E:muecmn

Symbol: W1
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COMPONENT SIDE

j T

TTaN _};vj-ﬁ.r".rrrrr'r 7

E 5'9-':1'!!1'

0z
MO 20
WML

oEr
HIWT
EEREEE
BTN

WD

S LINM 4H 01

r

25C2T12 BL 25A57VE R 25B909M DAN20O2U
Q209, Q213 Q212 216, Q217 D201, D202, D205
D207
pase [ | ease[ | C
}—: COLLECTOR }j COLLECTOR
EMITTEHE emiTTER [ E
Symbel: LL Symbol: FR Symbal: N
DAP202U DTC144EU F2404 155184
D204, D206, D209 Q215 Q218 (IC-4GE only) D208 (IC-4GE only)
O mase[ ] pase [ _ [
\"V\j J% j COLLEGTOR ;, %j:l COLLECTOR >:]
E// EMITTER E emiTreR [ .
Symbol: P Symbol. 24 Symbol: YD Symbol: B3
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7 -6 OTHER UNITS

S7116A IC601
(TONE GENERATOR C-MOS LSI)

#PD4094BG 1C602

(8 STAGE SHIFT/STORE BUS REGISTER)

[ ]
= STROBE 1 []16 V
TONEOUT 1 N [] 14 Voo . OBDTPUT
DATA 2[] [115
o1 20 L 15 e ENABLE
S 12 ps CLOCK 3( [114 Q5
T aQ] 11 P4 o ef 1o o
Q2 5 12 Q7
Xm 50 [110 P3 Q3 aE ; Q8
11
Xour 60 1 9 P2
Vss 7O ] 8 P1 Q4 7 [110 Qs
ss
Vss 8] [1 9 Qs
LR40872 1C801
(TONE DIALING)
ve 1= [~} 13 NONCONNECT
Ve 2 17 oo
ngCH Y o 1 16 SINGLE TONE INHIBIT
C?L 4: : 15 R?W
ch 5 114 ng
oo 6 = RERRS A
- 7 we RERRAS
o TE
080 5 = R
0sc
our # 0 %r



https://www.manualsplus.com/

ManualsPlus.com

e VCO UNIT

QuT

SHIFT

LV

OuUT +58

¢ PTT UNIT

e JUNCTION UNIT

p202

TGO MAIN
UNIT
J203
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e TONE UNIT (IC-4GAT only)

Je01

TO MAIN
UNIT
P201

e DTMF UNIT (IC-4GAT only)
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DsS02 D

s fOT0

Q501 X vce
™ X voLz
olol .77 HEC T X BuUsY
iy i \O i ! Rrso1 H L soL
oo ol o AAA
IR TAAAR L VoLl
ot e X _S/RF
i At L PTT
jvord 1
Q502 R0z _J
C502
T+5
-2
V§ UNLK
2 OIBATS Y PLL
® X orT
_ENC f X TsaL
o OPT S %K
oo X DATA
UNL.K ( X _ENC
o CPUS A CTC
O~ .O— R527
t?:'sos l 3 L 45
3 a ,g N )
Hie | S X calt
A T+5
A HL
+
A/DO FUNC
o-Y¥0q
o--A/D1 4 X MONI
o JS0L " LAMP
CT -
o-&IC o
oLk o GN
—od0 -5
c>,FL&K2{}, J
PTL & [
o MONI
LAMP S
o BUSY. .
T V‘Y‘\\‘*
R529
DATA J
—o- 2 o
o LK o S
==t
E RS 2R 5 c
0 < CcCs07 511
AW | Ics02(/2) gAY L
: ———:-MM I R528 3 !
___..._W._.
)| A | i 2
] R508(5/9) . ) < RX:0.5V(SMETER S3
' CALL COMMON; 5.1V TX:1.5V(HI POWER)
i O-===0
IC501
ouT IN COMMON'5.2V
Q-
[}
2
Q503
Q506
© P50z
COMMON: 0V x:N——J';
H
* Lad
COMMON:5.2V :]_“

(BUCK UP:2.8V}

C506

R526
RS24

;

5

>

8

COMMON:2.3v~"

R525
RS23

ECOMMONI 1.0V

4 ~_ RX:0V

TO

MAIN
UNIT
J206
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8-2 RFUNIT

RX:5.0V RX;1.0V  RX;5.0V RX:4.5V
TXIOV\ TX OV TX.\OV X 0V
\
Y / \ \ -
X 7 / 819 1
Wye c7 IUI
. C RO
<
cs y Rr8 mI I_,L RX:3.4V
J2 AWV L TX. 0V
-3 o b 0 c11
R+5 |7 9
LOW x 8 7 [ S 2 1 RX49V 0
T S/RE RX.1.7V 4, ==
McIiIN —BUSY 5 T>’(:0v IC1 TX.OV ¥ T RIE
UNIT a2 £l 70 11 12 M3aha 15 l‘lg IUO—):
J20 2 R34 RX:1.2V r]v / IU;:E
?/%c o TX.0V RX 2.0V re
I 1 R35 TX 0V
- my ve s s me = g g .
(6] A P -
Q
~ ] - QO [y g:
©c > o g0 - 2° Ca9
MOD J35 0 0 OO0 O 0 00 ® 1
" itz ool ;
o X 1. 1.
+55 - (SQL OPEN) (SQL CLOSE)
To cPc 1o 51 L
MAIN | ] °
UreIIT MK g uI COMMON:2.2V I,__EE?__,
J2os8 | —PLL 15 - . :Ef-}
—cK_] o AP
DATA " - < L-i___. .
SND_tof p . I I COMMON 4.2V
-‘F ol< E ofde ) Oke ] 10 © 1
S T 5k A S UI °T I COMMON: 4.4V
o © o ouT2 | C7i)4_| Q703 AN
_ R78 oV 43 2 [ I : 1
3 S ! COMMON: 0.7V

7
LOCK 5.0V
UNLOCK: OV

\c719 c708 €707

O.1psec

1.4Vp_p
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RX OV
TX(HI} 4.1V
(LOW): 1.8V
FI1
ANT
© J1
gl
RX:0V RX:0.8V
T TXxioV TXOV
Q9 {SQL OPEN) (SQL CLOSE)
RX 0V RX:OV )
RX:5.0V__s TX(HD:3.2v TX 5.1V
TX.OV (LOW) 1.2V .
i}
COMMON: 4.0V &
R4S C51 RX.OV
o VAV— M
_l*_ss COMMON: 4.0V ' JX-29VIRX:OV
——————— - o [/ JRX:4.3v | |TX(HIL.O.6V
2V 3% /9TX 2.2V || (LOWY.O.6V
. i _\ou
COMMON 4.4V 5=c Ll;_l csa
703 T
S
COMMON: 0.7V 2%
C719C708 C707 j"_’-i- ’J’ §‘ro
H| I GI Q10 2
& " ’
o "I [ COMMON:0.7V
STome y 0 & -
I*" o E RX:OV
S] |R72 TX(HI) 4.7V ol
=715 VY (LOW) 1.3v] @19 R70 reg R87 33
_'= "‘ - D12 ;
j;i_]ﬁ’] / - 4 I——Q’cns
T Toroamcoy |
. a1 R74 Qz2
J»—‘ SHIFT TxsovVCO UNIT | {LOW): 12.0V o /
e D o - o e 2o s 4 @ RX OV TX(HI): 0V
XiBN:4.0v RX.0 T3V (Low::s2v
RX:4.4V (LoW) 1.3V TX(HI):3.4V Lowrov
RX:5.0V RX:OV RX:5.0V RX OV
~ TX.0V TX: 4.3V TX.0V ?'))((ia\I/):O,SV TX{H 1) 0.6V TX(’HI):‘4.0V
U; (LOW) 0.5V (LOW). 0.6V (LOW)!1.5V
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8-3 MAINUNIT

i many sy
Hy B (seL 6pEN) | (SQL CLOSE)
VCC /
VOLZ / 0202
BUSY 2 il
o L&
VOLT > il N LA
S/RF o _J
PTT =
o] L
[e I B © +
P! ™ . N
g B RX: 4.4V  RX.0.6V
°I§3;‘“’; 01" o TX OV TX 0V
g (SQL OPEN} {SQL CLOSE}
UNLK [
T0 O i
PLL o N &
LOGIC obT
UNIT o
TSaL P —
CK
DATA Pt
ENC c276
TC o i,
+5 Pt
©
CALL i~
T+5 >
HL ’
+5S o~
FUNCG o
MONI o Bl
LAMP o STo
RX:12.5V |RX:5.0V RX;12.5V RX OV
GND il } COMMON: 12.5V : 12.5!\f TX.0V T 12.5V TX 5.0V COMMON
o ® £ 2 .
SO S & 051 RX.0OV RX.5.0V COMMON: 13.2V
57 §T 8o U Q214 X 4.4 XV ol ©§ |
Q213 1C203(C) /IC203(B) g= \xczoet C?MM‘
MONI HIZLOW ( _OG:___. |
COMMON 5.0V~ $))<(;g g’é,_
D208 . - e Q
§ 14,5V _
Db TX[LOV 1C203(A) [~—R%19Y
P204 Jggap C2‘83 SIS R?}YAS »>--a
5204 3
PTT dr COMMON :4.5V |COMMON:5.0V
== GND
8205
I\ RX 3.4V RX:4.8V RX:4.2V RX:4.0V 7 @ &= |RX: 4.2V ™~
REZR TXoy  Txigv 1X:0V  TXioV § RX 54V ) 4 3 |TxioV g
S o] TXIOV ©] | Re0s 10\(5qL OPEN)
RX:12.5V TR
1cz01 Tx128v| 8% e+ |BE: QY
05 & (SQL CLOSE)
t' FR N TR R T ( Q204 (Q
R205
C212, Y W J
RX:4.2V o | @ RX:4,2v0202
TX.0V Q 8 R210 c203 TX.QOV
Ok Do ° = ) ~l -]t
T : i
c211 RXZS‘\.TV
I_u_< TX.0V l—‘
ces6 RX:9.0V 3
2ot vl LJTX 0V 3
SPEAKE! ca1s ) 33 RX 3.8V
JACK 3 RX:5.1V « c234 " TX. OV
COMMON:5.2V TX'\':-ZV
RX:0V
J202 TX!3.0
MIC ” 2231 i
JACK WAR /
- + R232
o o
ﬂ 1
2

Q
<

MC201 o= 1p203 Ju204 f mI 1 ol 1o P
MIC 3 ol fe) COMMON. 4.6V g; L g;; ,L_‘
o g
FOL 1O
SP201 0| RXIQV :
SPEAKER o 0_-;]’ T ‘2. 4

50ms

L Love.r B Tione B

. — —He- {ms
11.3msec Q.28usec. HIGH BE

228
2
A
FYVY
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4203 | P02 [‘ZZ,IERY SL’\J};‘_’QTION
Zoas 4207 |
bl R~5
/RF
) usv o
N
v RXI06V RE UNIT
D
en) (SaL SLosE) VT
. P4 GND
Jzoe
oD
N '
=
tPC
S T0
L SNk RF UNIT
\. o PLL J3
SATE
COMMON :5.2V] ’;OJ GND
COMMON 5.0V | | | COMMON: 12,6V 0207
v .| COMMON: 13.2V ﬁ,\‘ 0208
il . '
53 | 1c204 COMMON 5.1V '_ "‘ ] RX!5.0V TX:5.0V(TONE OFF)
— R213 \ 1 Q—; R25Z I —a QV(TONE ON)
R ANy y J601
ol F_J l ol > /1 ae SiToNe 602 | Reoz | /IC601 gl 1C602 \
; ST & e\ o 3 WHS G ® cTC
-L_Rx oV 8 203 3 £21° s o s (DATE], !©
o] ; 3 3
TTrxsav € ¢ & 0| enc 2] EN (oS o=
} . COMMON 4.4V COMMON:5.0V ” O] vy 5 4 13—
i 'jg gDM’A \xsm Y 10 ; i ol
i ¢ cTc -t—m £ 2 7 ok
B s | (i o (LI [HE S
" GND O o
[ rx:5.2V |
o p4 > %
1 16
RX:1.2V = i
v B TONE ENCODER UNIT uc-4¢an
¥ 5 b2
\ e [ ¥ cPe)
7 ho
El\ [ &} s 1202 J212 P201
3] gI J:L__ 2 N [0} 00T TONE
AFgl N LAt DETO o
B O = S5
RX:5.0V TONE ot
X o TX OV Low - 2 TSQL 16| 1o
@ 1ENC ENC 15| TONE ENCODER
+5 OPT _{»] UNIT
CIC \DATAlG] Jsot
ALCK \CTC 1o
DATA CK 1o
,; [ o] GND \END_ 15
J2n
B8V ctone oF )
24V(TONE ONVOL1 R802 801 DTMF UNIT(IC-4GAT)
" RX
L X 9%wrone oFF)
J209 P&O1 2.8V(TONE ON)
P T+5
DTMFO )
STMict
o
g IC-4GAT o STME_
& TONE CALL Sl -
o 1C-4GE -
Q
2 7
RX.0V
1| TXCOVITONE OFF)
_ 2.8VITONE ON}
- poomeey @womsac' 125mssc 1 @ \&RX.OV(TONE OFF)
A ﬂ]ﬂ[} 1 : E X0
18Vpp [3]%Y 5v 5 ﬁiﬁovp-;: 3.5V p
— - imsse. " ¢ 4.4V(TONE ON}
FOWER save O-fusec. O-28psec. RX:4.8V TX: 3.9V(TONE OFF) SNCRX:OV TX: QU TONE OFF)

2 Busec.

HIGH BEEP TONE

TONE

0.6 V(TONE ON)
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SECTION 9 PARTS LIST

MAIN UNIT MAIN UNIT
[ REF.NO. 'DESCRIPTION T PARTNO. "REF.NO.. DESCRIPTION PART NO.
1C201 IC BA526 R234 Chip resistor 270 kQ MCR10
1C202 ic uPD4094BG R235 Chip resistor 220 kG MCR10
1C203 IC LC4001BM R236 Chip resistor 12kQ MCR10
1C204 IC S81250HG R237 Chip resistor 82 kQ MCR10
1C205 IC M5218FP R238 Chip resistor 82 kQ MCR10
1C206 iC TC5082P-G {IC-4GE only} R233 Chip resistor 220 kQ MCR10
R240 Chip resistor 88 kQ2 MCR10
R241 Trimmer 47 kQ RHO4A3AS4Y
Q202 Transistor 25C4081 R R242 Trimmer 10kQ RHO4A3A144
Q204 Transistor 2SC4081 R R243 Chip resistor 47 kQ MCR10
Q205 Transistor 2583809M Q/R R244 Chip resistor 1MQ MCR10
Q206 FET 284106 GR R245 Chip resistor 330 k0 MCR10
Q207 Transistor 25A1162 GR R246 Chip resistor 150 kQ MCR10
Q208 Transistor FMW1 R247 Chip resistor 4.7kQ MCR10
Q209 Transistor 2S5C2712 BL R248 Chip resistor 39kQ MCR10
Q210 Transistor 28B909M Q/R R249 Chip resistor 15kQ MCR10
Q211 Transistor 2SC4081 R R250 Chip resistor 2.2kQ MCR10
Q212 Transistor 2SA1576 R R251 Chip resistor 39k0 MCR10
Q213 Transistor 25C2712 BL R252 Chip resistor 4.7kQ MCR10
Q214 Transistor 2S8A1162 GR R253 Chip resistor 3.3kQ MCR10
Q215 Transistor DTC144EU R254 Chip resistor 560 Q MCR10
Q216 Transistor 25A1576 R R255 Chip resistor 22k Q2 MCR10
Q217 Transistor 2SA1576 R R256 Chip resistor 470 Q MCR10
Q218 Transistor RN2404  (IC-AGE only)
Q219 Transistor 25C4081 R C201 Electrolytic 2.2 uF 50V RC3
Q220 Transistor 25C4081 R C202 Ceramic 470 pF GRM40
€203 Ceramic 470 pF - GRMA40D
C204 Electrolytic 47 uF oV RC3
D201 Diode DAN202U C205 Electrolytic 33 uF 10V RC3
D202 Diode DAN202U C206 Electrolytic 0.1 uF 50V MSs
D204 Diode DAP202U C207 Ceramic 0.001 uF  GRM40
D205 Diode DAN202U Cc208 Electrolytic 1pF 50V RC3
D206 Diode DAP202U C209 Electrolytic 2,2 uf 50V RC3
D207 Diode DAN202U C210 Ceramic 0.001 yF GRM40
D208 Diode 155184 (IC-4GE only) Cc211 Electrolytic 47 uF 6.3V MS7
D209 Diode DAP202U Cc212 Ceramic 0.01 uF GRM4OF
C213 Ceramic 47 pF GRMA40
C214 Ceramic 0.1 uF GRMA4OF
xX2m Crystal RF4A3 FAE (7.168 MHz) C215 Ceramic 0.001 uF GRM40
(IC-4GE only} C216 Electrolytic 33 pF 16V RC3
c217 Ceramic 470 pF GRM40
c218 Ceramic 470 pF GRM40
R204 Chip resistor 47 kQ MCR10 €219 Electrolytic 100 uF 6.3V MSh
R205 Chip resistor 4.7 kQ MCR10 C220 Electrolytic 47 uF 6.3V MS5
R208 Chip resistor 22 kQ) MCR10 c221 Electrolytic 47 uF 6.3V MS5
R209 Chip resistor 680 Q MCR10 Cc223 Electrolytic 47 uF 16V MS5
R210 Chip resistor 1kQ MCR10 C224 Ceramic 470 pF GRM40
R211 Chip resistor 1k MCR10 C225 Electrolytic 22 uF BV MS5
R213 Chip resistor 4.7 kQ) MCR10 C226 Ceramic 470 pF GRM40
R214 Chip resistor 4.7 kQ) MCR10 C227 Ceramic 470 pF GRM40
R217 Chip resistor 2.2kQ MCR10 C228 Ceramic 470 pF GRM40
R218 Chip resistor 10kQ MCR10 C229 Ceramic 470 pF GRMA40
R219 Chip resistor 100 kQ2 MCR10 C230 Ceramic 470 pF GRMA40
R220 Chip resistor 10kQ MCR10 c231 Ceramic 470 pF GRM40
R221 Chip resistor 27Q MCR10 C232 Ceramic 470 pF GRM40
R222 Chip resistor 5.6 kQ2 MCR10 C233 Ceramic 470 pF GRM40
R223 Chip resistor 47 kQ MCR10 C234 Electrolytic 1uF 50V MS5
R224 Chip resistor 33k MCR10 €235 Ceramic 0.001pF  GRM40
R225 Chip resistor 2.2kQ MCR10 C236 Ceramic GRM40B8 103K 25PT
R226 Chip resistor 10kQ MCR10 C237 Ceramic 0.0047 uyF  GRM40
R227 Chip resistor 470Q MCR10 C238 Electrolytic 4.7 uF 16V MS5
R228 Chip resistor 47 kQ MCR10 C239 Tantalum 0.22 yF 3BV DN {except
R229 Chip resistor 270 k2 MCR10 USA)
R230 Chip resistor 180 kQ MCR10 0.1 uF 35V DN (USA)
R231 Chip resistor 1kQ MCR10 C240 Ceramic 470 pF GRM40
R232 Chip resistor 180 kQ MCR10 €241 Ceramic 470 pF GRM40
R233 Chip resistor 1200 MCR10 (except USA) C242 ‘Ceramic 120 pF GRM40
270Q MCR10 {USA} C243 Ceramic GRM40B 222K 50PT
C244 Ceramic 0.001 uF  GRMA40
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MAIN UNIT RF UNIT
. PARTNO. REF.NO.
C245 Ceramic GRM40B 222K 50PT IC1 IC MC3357P
C246 Ceramic 0.1 uF GRM40F 1C2 IC MBS504LP-G
C247 Ceramic 47 pF GRM40 (IC-4GE only) IC3 IC TC9181P
C248 Ceramic 10 pF GRM40 (IC-4GE only} IC4 IC SC-1081
C249 Ceramic 10 pF GRM40  (IC-4GE only)
C250 Ceramic 0.001 uF  GRMA40 (IC-4GE only)
C251 Electrolytic 0.1 uF 50V MS5 (IC-4GE Q1 Transistor 25C3770 3
only) Q2 Transistor 2SC3770 3
C252 Ceramic 0.01 uF GRM40 F Q3 Transistor 28C3770 3
C253 Ceramic GRM40B 222K 50PT Q4 Transistor 25C3772 3
C254 Ceramic 0.001 pF GRM40 Q5 Transistor 25C3772 3
C255 Ceramic 0.1uF GRM40 F Q6 Transistor 28C3772 3
C256 Electrolytic 47 uF 6.3V MS7 Q9 Transistor 2SC2712 BL
C257 Ceramic 470 pF GRM40 Q10 Transistor 28C3772 3
C258 Ceramic 470 pF GRM40 an Transistor 2SC3772 3
C259 Ceramic 470 pF GRM40 Q12 Transistor 2SC2712 BL
C260 Ceramic 470 pF GRM40 Q13 Transistor RN1404
C261 Ceramic 470 pF GRM40 Q14 FET 2SK536
C262 Ceramic 470 pF GRM40 Q15 FET 25K536
C263 Ceramic 470 pF GRM40 Q16 Transistor RN1404
C264 Ceramic 470 pF GRM40 Q17 Transistor RN2404
C265 Ceramic 470 pF GRM40 Q18 Transistor RN1404
C266 Ceramic 470 pF GRM40 Q19 Transistor 2SB909M Q/R
C267 Ceramic 470 pF GRM40 Q20 Transistor FMS1
C268 Ceramic 470 pF 50V Q22 Transistor RN1404
C269 Ceramic 470 pF GRM40 Q23 Transistor 2SC2712 BL
C270 Ceramic 470 pF GRM40 Q24 Transistor 2SA1298 Y
c271 Ceramic 470 pF GRM40 Q25 Transistor DTC114EU
C272 Ceramic 470 pF GRM40
C273 Ceramic 470 pF GRM40
C274 Ceramic 470 pF GRM40 D1 Diode 185193
C275 Ceramic 470 pF GRM40 D2 Diode HSM88AS
C276 Ceramic 470 pF GRM40 D3 Diode MA862
Cc277 Ceramic 470 pF GRM40 D4 Diode HSM88AS
D5 Diode MAB862
J201 Connector HSJ0836-01-010 (speaker jack) D6 Diode 188153
J202 Connector HSJ1102-01-5640 (microphone jack) D7 Diode HSM88AS
J203 Connector PI128A02M D8 Diode HSM88AS
J204 Connector PI128A04M D9 Zener RDS.1M B2
J205 Connector PI28A04M D10 Diode MA159
J206 Connector CFP4128-0121 D11 Diode DAP202U
J207 Connector BBO4A 10F D12 Diode 1SS254
J208 Connector BB04A 10F
J209 Connector P128A06M
J210 Connector TZB-P04H-A1 Fi1 Monolithic 23M15B2
J2mn Connector TZB-PO6H-A1 FI2 Ceramic CFUMA455E
J212 Connector TZB-P04H-A1
X1 Crystal CR188 (22.695 MHz)
P201 Connector PI28A10F X2 Discriminator CDB455C7A
P202 Connector PI28A02F X3 Crystal CR248 (10.0 MHz)
P203 Connector PI128A04F
P204 Connector PI128A04F
L1 Coil LS-264
L2 Coil LS-264
MC201 Microphone KUC2023-01-006 L3 Coil 5HW-F367MN-157A
L4 Coil 5HW-F367MN-157A
L5 Coil LA-223
S201 Switch SKHLAD  [HI/LOW] L6 Coil LA-223
$202 Switch SKHLAD [MONI] L7 Coil LA-223
S$204 Switch SKHMPD [FUNC] L8 Coil LA-223
S205 Switch SKHMPD [PTT] L9 Coil LA-224
$206 Switch SKHLAD [CALLorT.CALL] L10 Coil LA-224
L11 Coil LALO2TA R82M
L12 Coil LA-223
SP201 Speaker Si36D04 L13 Coil LALO2TA 100K
L14 Coil LA-223
w201 Jumper MCR10-JPW L15 Coil LALO2TA 100K
w202 Jumper MCR10-JPW L16 Coil LA-222
EP201 P.C. Board B-1562B (MAIN)
EP202 P.C. Board B-1552C (PTT) R1 Chip resistor 100 kQ2 MCR10
EP203 P.C. Board B-1570B (JUNCTION}) R2 Chip resistor 10 kQ2 MCR10
EP204 IRRAX tube d=0.71L=2.0 R3 Chip resistor 680 kQ2 MCR10
EP205 Crystal seat Order no. 8930005200 (IC-4GE only) R4 Trimmer 20 kQ EVM-LGG A00B24
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RF UNIT RF UNIT

R5 Chip resistor 560 kQ MCR10 R85 Chip resistor 1.2kQ MCR10

R6 Chip resistor 33k MCR10 R86 Chip resistor 100 kQ MCR10

R7 Chip resistor 1.5kQ MCR10 R87 Thermistor ERT-D2FHL503S

R8 Chip resistor 47 kQ MCR10 R88 Chip resistor 22kQ MCR10

R9 Chip resistor 1.5kQ MCR10 R89 Chip resistor 4.7kQ MCR10
R10 Chip resistor 1.5kQ MCR10

R11 Chip resistor 22kQ2 MCR10

R12 Chip resistor 47 Q MCR10 Cc1 Ceramic 0.1 uF GRMAO F
R13 Chip resistor 22Q MCR10 Cc2 Ceramic 470 pF GRM40
R14 Chip resistor 1kQ MCR10 c3 Ceramic 15 pF GRM40
R15 Chip resistor 2.2kQ MCR10 c4 Ceramic 0.1 uF GRM40 F
R16 Chip resistor 47 kQ MCR10 C5 Ceramic 82 pF GRM40
R17 Chip resistor 10kQ MCR10 [} Ceramic 0.1 uF GRMA4OF
R18 Chip resistor 1kQ MCR10 c7 Ceramic 39 pF GRM40
R19 Chipresistor - 150kQ MCR10 cs Ceramic 27 pF GRMA40
R20 Chip resistor 68 kQ MCR10 cg Ceramic 0.1 uF GRM40 F
R21 Chip resistor 47 Q MCR10 C10 Ceramic 0.001uF  GRM40
R22 Chip resistor 1000 MCR10 cn Ceramic 0.001uF  GRMA4D
R23 Chip resistor 470Q MCR10 c12 Electrolytic 0.22 uF 50V MS7
R24 Chip resistor 39kQ2 MCR10 C13 Ceramic 0.1 uF GRMA40 F
R25 Chip resistor 470 MCR10 C14 Ceramic 470 pF GRM40
R26 Chip resistor 39k0 MCR10 Ci5 Ceramic GRM40B 103K 25PT
R31 Chip resistor 27 kQ MCR10 C16 Ceramic 0.01 uF GRM40F
R32 Chip resistor 2.7kQ MCR10 C17 Ceramic 47 pF GRM40
R33 Chip resistor 470Q MCR10 Cc18 Ceramic 4pF GRMA40
R34 Chip resistor 330 kQ MCR10 C19 Ceramic 47 pF GRMA40
R35 Chip resistor 100 kQ MCR10 C20 Ceramic 470 pF GRM40
R40 Chip resistor 2.2kQ MCR10 C21 Ceramic 56 pF GRM40
R41 Chip resistor 5.6 kQ MCR10 c22 Ceramic 0.5 pF GRM40
R43 Chip resistor 1MQ MCR10 Cc23 Ceramic 470 pF GRM40
R44 Chip resistor 100 kQ2 MCR10 Cc24 Ceramic 470 pF GRM40
R45 Chip resistor 330Q MCR10 C25 Ceramic 470 pF GRM40
R46 Chip resistor 33k0 MCR10 C26 Ceramic 470 pF GRM40
R48 Chip resistor 4.7 kQ MCR10 c27 Ceramic 470 pF GRM40
R49 Chip resistor 4.7 kQ MCR10 C28 Ceramic 5 pF GRM40
R50 Chip resistor 6.8kQ MCR10 C29 Ceramic 15 pF GRM40
R52 Chip resistor 330Q MCR10 C31 Ceramic 4pF GRM40
R53 Chip resistor 120Q MCR10 C32 Ceramic 4pF GRM40
R54 Chip resistor 150Q MCR10 C33 Ceramic 7pF GRM40
R55 Chip resistor 22 kQ MCR10 C34 Ceramic 15 pF GRM40
R66 Chip resistor 470Q MCR10 C35 Ceramic 7 pF GRM40
R&7 Chip resistor 10kQ MCR10 C40 Electrolytic 0.1 uF 50V MS7
R58 Chip resistor 100 k2 MCR10 Ca1 Ceramic 0.01 uF GRMA4OF
R59 Chip resistor 100Q MCR10 C42 Ceramic 0.001 yF GRM40
R60 Chip resistor 100 kQ MCR10 C43 Ceramic 0.001 puF  GRMA40
R61 Chip resistor 2.2kQ MCR10 Ca4 Ceramic 0.001yF  GRM40
Re2 Chip resistor 1kQ MCR10 Ca6 Ceramic 470 pF GRM40
R63 Chip resistor 1kQ MCR10 C47 Ceramic 33pF GRMA40
R64 Chip resistor 8.2kQ MCR10 Ca8 Ceramic 0.001 yF  GRM40
R65 Chip resistor 3.3kQ MCR10 C49 Ceramic 470 pF GRM40
R66 Chip resistor 10kQ MCR10 C50 Ceramic 0.1pF GRM40F
R67 Chip resistor 100 kQ MCR10 C51 Ceramic 470 pF GRM40
R68 Chip resistor 5.6kQ MCR10 C52 Ceramic 4pF GRM40
R69 Chip resistor 82kQ MCR10 C53 Ceramic 47 pF GRM40
R70 Chip resistor 2.7kQ MCR10 C55 Ceramic 4 pF GRM40
R71 Trimmer 20 kQ EVM-LGG A00B24 C56 Ceramic 470 pF GRM40
R72 Chip resistor 22 k0 MCR10 C57 Electrolytic 10 uF 16V Ms7
R73 Chip resistor 22kQ2 MCR10 C58 Ceramic 470 pF GRM40
R74 Trimmer 5kQ EVM-LGG A00B53 C59 Ceramic 470 pF GRM40
R75 Chip resistor 470 kQ MCR10 C60 Electrolytic 100 uF 16V MS7
R76 Chip resistor 220 kQ MCR10 cé1 Ceramic 8pF GRM40
R77 Chip resistor 560 kQ MCR10 cez Ceramic 0.001 uF  GRM4C
R78 Chip resistor 47 k02 MCR10 C67 Ceramic 8pF GRM40
R79 Chip resistor 47 kQ MCR10 C68 Ceramic 470 pF GRMA40
R80 Chip resistor 470Q MCR10 Cc69 Ceramic 0.001 yF GRM40
R81 Chip resistor 1.5k MCR10 Cc70 Ceramic GRM40 CH 200J 50PT
R82 Chip resistor 1.5kQ MCR10 c Trimmer 10 pF ECRGA010D30
R83 Chip resistor 1MQ MCR10 C72 Ceramic 220 pF GRM4o CH
R84 Chip resistor 2.2kQ MCR10 C73 Ceramic 100 pF GRM40 CH
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RF UNIT

C74 Ceramic
C75 Ceramic
C76 Ceramic
C77 Ceramic
C78 Ceramic
C81 Ceramic
Cc82 Ceramic
Cc83 Electrolytic
c84 Tantalum
Cc85 Electrolytic
C86 Ceramic
ca7 Ceramic
Cc88 Ceramic
Cc89 Ceramic
C90 Ceramic
Ca Ceramic
C92 Ceramic
C93 Electrolytic
C94 Ceramic
C95 Ceramic
C96 Ceramic
ca7 Ceramic
Cc98 Ceramic
Cc99 Ceramic
C100 Ceramic
c101 Ceramic
C102 Ceramic
C103 Ceramic
c104 Ceramic
Cc105 Ceramic
C106 Ceramic
C107 Ceramic
c108 Ceramic
C109 Ceramic
C110 Ceramic
C111 Ceramic
Cc112 Ceramic
C113 Ceramic
C114 Ceramic
C115 Ceramic
Cc116 Ceramic
c117 Ceramic

J1 Connector
J2 Connector
J3 Connector
w1 Chip jumper
w6 Jumper
EP1 P.C. Board
EP2 Noise filter
EP4 Filter spacer
EP5 IRRAX tube
EP6 IRRAX tube
EP7 IRRAX tube
EP8 IRRAX tube
EPS IRRAX tube
EP10 Filament tube

0.001 uF  GRMA40
0.1pF GRMA0F
470pF  GRM40
0.001 uF  GRMA40
470pF  GRM40

47 pF GRM40
470pF  GRMA40
10 pF 16V
1uF 35VDN
1uF 50 V
47 pF GRMA40

470pF  GRM40
470pF  GRM40
0.1pF GRMAOF
0.1pF GRMA40F
470pF  GRM40
470pF  GRM40
10 uF 16V
470pF  GRM40
470pF  GRMA40
100pF  GRMA40
470pF  GRMA40
470pF  GRMA40
470pF  GRM40
470pF  GRM40
470pF  GRM40
470pF  GRM40
47 pF GRM40
47 pF GRMA40
470pF  GRM40
470pF  GRM40
470pF  GRM40
470pF  GRM40
0.1uF GRMA40F
470pF  GRMA40
470pF  GRM40
470pF  GRM40
0.001 uF  GRMA40
0.01yF  GRM4OF
470pF  GRM40
470pF  GRM40
470pF  GRM40

BNC-R111-E (ANT)
BB04G 10M (M-R)
BB04G 10M (M-R)

MCR10-JPW
JPW-01R-01

B-1561D
2JS5101-330

Order no. 8930005320
d=0.7 L=6.0 (X3, C83)
d=0.7 L=5.0 (W3, W5)
d=0.7 L=7.0 (W4)
d=0.7 L=7.0 (R87)
d=0.7L=8.0
W=8L=13

MS7

MS?7

Ms7

VCO UNIT

Q701
Q702
Q703
Q704

D701
D702

L701
L702
L703
L704
L705

R701
R702
R703
R704
R705
R706
R707
R709
R711
R712
R713
R714

C701
C702
C703
C704
C705
C706
Cc707
C708
C709
C710
c7n
Cc712
C713
C714
C715
C716
c717
C718
C718
C720
c721

EP701

Transistor
Transistor
Transistor
Transistor

Diode
Varicap

Coil
Coil
Coil
Coil
Coil

Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor
Chip resistor

Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Trimmer
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic

P.C. Board

25C3772 3
25C3356 R25
25C3772 3
RN1403

MA862

MA334B

LQN2A 47NM
LQH3N R39M
LA-233

LQN2A 47NM
LQH3N R39M
33kQ MCR10
3300 MCR10
2200 MCR10
150 Q MCR10
6.8 kQ MCR10
47kQ MCR10
3300 MCR10
47kQ MCR10
4740 MCR10
47kQ MCR10
1kQ MCR10
100Q MCR10
470pF  GRMA40
4pF GRMA40
1yF 16V SV
4pF GRM40
7 pF GRM40
0.5 pF GRM40
8 pF GRM40
0.5 pF GRM40
8 pF GRM40
6 pF GRM40
5 pF GRM40
470pF  GRMA40
1uF 16V SV
ECR-LBO10A12

12 pF GRM40
470pF  GRM40
470pF  GRMA40
470pF  GRMA40
0.5 pF GRM40
10 pF GRM40
10 pF GRM40
B-1563C
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LOGIC UNIT LOGIC UNIT
1C501 iC S-8054ALB-LM EP503 P.C. Board B-1555A {SQL)
1C502 IC LAG393M EP504 P.C. Board B-15568 (OFF/VOL}
IC503 iIc uPD75308GF-034-3B9 EP505 Flexible B-1568A {MAIN ~ LOGIC)
P. C. Board
EP506 Flexible B-1569A {LOGIC-A ~ B}
Q501 Transistor 28C4081 R P.C. Board
Q502 Transistor 25C4081 R EP507 LCD contact SRCN573
Q503 Transistor 2SA1362 GR strip
Q504 Transistor RN1404
Q506 Transistor 2SA1576 R TONE UNIT (IC-4GAT only)
D501 Diode 185193 - N2 TPARTNO.
D502 Diode 155184 -
D504 Diode 158196 (IC-4GE only) IC S7116A
185193 {IC-4GAT USA only) IC uPD4094BG
D505 188193
D506 Diode 185184
D507 Diode MA159 X601 Crystal RF4A3 FAA 3.579545 MHz
X501 Crystal CR227
) R601 Trimmer 47 kO RHO4A3AS4)
R501 Variable 10kQB RK0791110 R602 Chip resistor 47 kQ MCR10
resistor
R502 Variable 10 kQA RK0971111
resistor €602 Tantalum 0.47 uF 25V SV
R503 Chip resistor 4.7k MCR10 Cs03 Ceramic 470 pF GRM40
R504 Chip resistor 2.2k MCR10 C604 Ceramic 47 pF GRM40
R505 Chip resistor 47Q MCR10 C605 Ceramic 39 pF GRM40
R506 Chip resistor 47 kQ MCR10
R607 Chip resistor 47 kQ MCR10
R508 Array MAB025F 09224 J601 Connector PI28A10M
R512 Chip resistor 1TMQ MCR10
R&13 Chip resistor 1MQ MCR10
R514 Chip resistor 100 kQ) MCR10 EP&01 P.C. Board B-15668
R515 Chip resistor 100 kQ MCR10 EP602 Crystal seat Order no. 8930005200
R516 Chip resistor 47 kQ MCR10 EP603 Sponge Order no. 43873 (BC)
R517 Chip resistor 1.2 MG MCR10
R522 Chip resistor 220Q MCR10
R523 Chipresistor ~ 100kQ  MCR10 DTMF UNIT (IC-4GAT only)
R524 Chip resistor 330 kQ MCR10 T T
R525 Chip resistor 100kQ2 MCR10 \
R526 Chip resistor 390 kO MCR10
R527 Chip resistor 1MQ MCR10 1C801 Ic LR40872
R528 Chip resistor 220 kQ MCR10
R529 Chip resistor 1MQ MCR10
R530 Chip resistor 1 MO MCR10 Q801 Transistor 2S8C2712BL
R532 Chip resistor 1MQ MCR10
D801 Diode DAP202U
C501 Ceramic 0.1 uF GRMA40 F
€502 Ceramic 0.01 uF GRM4OF
C503 Ceramic 0.001 pF  GRMA40 X801 Ceramic CSAC3.58MGC300CD
C504 Ceramic 15 pF GRM40 resonator
€505 Ceramic 15 pF GRM40
C506 Tantalum 47 uF 6.3V SV
€507 Ceramic 330 pF GRM40 CH R801 Trimmer 10kQ RHO4A3A14)
C508 Ceramic 0.001uF  GRM40 R802 Chip resistor 33k(2 MCR10
C509 Ceramic 0.1 uF GRM40O F R803 Chip resistor 22kQ MCR10
C510 Ceramic 0.001 yF  GRMA40 R804 Chip resistor 47 kQ MCR10
C511 Ceramic 470 pF GRM40 R805 Chip resistor 68 kQ2 MCR10
DSEO1 LCD E-9248-2 C801 Tantaium 0.47 yF 25V S8V
DS502 LED SLM-13MW C802 Ceramic GRM40 SL  300J 50PT
DS503 LED SLM-13MW C803 Ceramic GRM40 SL  300J 50PT
DS504 LED SLM-13VW C804 Tantalum 2.2 uF 10V SV
805 Tantalum TESVC1A106M12L
C806 Ceramic 470 pF GRM40
BT501 Lithium BR2325-1HC Cs07 Ceramic 470 pF GRM40
battery
P301 Connector PI28AO6F
EP5D1 P. C. Board B-1564C {LOGIC-A)
EP502 P.C. Board B-15658 (LOGIC-B)
EP801 P.C. Board B-15678
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