O
ICOM

SERVICE
MANUAL

144MHz FM TRANSCEIVER -

IC-228A
1IC-228E
1IC—-228H

Ilcom Inc.



https://www.manualsplus.com/

SCOPE OF THE SERVICE MANUAL

This service manual covers all service information related to the theoretical, physical,
mechanical and electrical characteristics of the 1C-228A/E/H 144MHz FM TRANSCEIVER.
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This picture shows the 1G-228H version,

ASSISTANCE

If you require assistance or further information regarding the operation, capability and servicing
of the 1C-228A/E/H, contact your nearest authorized Icom Dealer or lcom Service Center.
Addresses are provided on the inside back cover for your convenience.

OHDEHING PARTS

Be sure to include the following five points when ordering replacement parts or requesting
equipment information from your dealer or Icom Service Center. This will ensure faster, more

efficient service.

Equipment model and serial number

Schematic part identifier or service manual page number

Unit name and printed circuit board number (e.g., MAIN UNIT/B-1680B)
Component part number and name (e.g., SC-1019 1C)

Quantity required (e.g., 5pcs.)

ok

REPAIH NOTE —

1. DO NOT cpen transceiver covers until the transceiver is disconnected from a power

source.

DO NOT connect the transceiver to an external power source of more than 15V.

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 power ON for a long time when the transceiver is defective.

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

Always connect a 20dB or 30dB attenuator between the transceiver and a deviation meter

or spectrum analyzer when using such test equipment.

9. Read the instructions of test equipment thoroughly before connecting equipment to the
transceiver.
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SECTION 1

SPECIFICATIONS

I GENERAL

* Frequency coverage

* Mode

* Selectable tuning step (Initial) :

* Memory channels

* Antenna impedance

* Power supply requirement
¢ Current drain (IC-228H)

e Current drain (IC-228A/E)

* Usable temperature range
¢ Frequency stability
* Dimensions

e Weight

Il TRANSMITTER

* Output power

* Modulation system

* Max. frequency deviation
* Spurious emissions

¢ Microphone impedance

B RECEIVER

* Receiver system
* [ntermediate frequencies

* Sensitivity
* Selectivity

* Audio output power
¢ Audio output impedance

MODEL VERSION RECEIVER TRANSMITTER
IC-228A/H U.S.A. 138.00 ~ 174.00MHz* 140.00 ~ 150.00 MHz*
1C-228A/H Australia 144.00 ~ 148.00MHz 144.00 ~ 148.00 MHz
IC-228A/H Asia 138.00 ~ 174.00MHz* 140.00 ~ 150.00 MHz*
IC-228E/H Europe 144.00 ~ 146.00MHz 144.00 ~ 146.00MHz
1C-228E/H italy 140.00 ~ 150.00 MHZz* 140.00 ~ 150.00MHz*
* Specifications apply to 144.00 ~ 148,00MHz only.

F3 (FM)

5, 10, 15, 20 and 25kHz (U.S.A, Australia, Asia versions)
12.5 and 25kHz (Europe, ltaly versions)
20 plus a call channel
50Q
13.8V DC+15% (negative ground)
Receive 450mA (standby)
800mA (max. audio output)
3.5A (LOW)
9.5A (HIGH)
Receive 450mA (standby)
800mA (max. audio output)
3.0A (LOW)
6.0A (HIGH)
~10°C~ +60°C (+14°F~ +140°F)
+10ppm (—10°C~ +60°C) (+14°F ~ + 140°F)
IC-228H  140(W) x 50(H) x 159(D) mm, 5.5(W)x 2.0(H) x6.3(D) in.
IC-228A/E  140(W)x 50(H) x 137(D) mm, 5.5(W)x2.0(H) x5.4(D) in.
(Projections not included)
IC-228H  1.1kg (2.4 Ib)
IC-228A/E 0.85kg (1.9 Ib)

Transmit

Transmit

IC-228H  45W (HIGH), 5W (LOW)
IC-228A/E 25W (HIGH), 5W (LOW)
Variable reactance frequency modulation
+5kHz

Less than —60dB

60002

Double-conversion superheterodyne

tst  17.2MHz

2nd  455kHz

0.18pV for 12dB SINAD

More than 15kHz/—6dB

Less than 30kHz/—60dB

More than 2.4W at 10% distortion with an 8Q ioad
8Q

All stated specifications are subject to change without notice or obligation.
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SECTION 2 OUTSIDE AND INSIDE VIEWS

2-1 FREQUENCY DISPLAY

(I DUPLEX INDICATOR

(2 FREQUENCY READOUT

@ TONE INDICATOR

@ MEMORY CHANNEL READOUT
(® SKIP CHANNEL INDICATOR

® MEMORY INDICATOR
@ S/RF INDICATOR
LOW POWER INDICATOR
@ TUNING STEP INDICATOR
{0 PRIORITY INDICATOR

© 2@ ®

40—

__

'pup -

"TONE SaL!

~PRIO | 400 U0
=TS |4 ILY, LIl

L

-LOW

2-2 FRONT PANEL

(I VFO/MEMORY SWITCH [VFO/M]
(2) CALL CHANNEL SWITCH [CALL]
(® RECEIVE INDICATOR [RX]

@ TRANSMIT INDICATOR [TX]}

@

(® SQUELCH CONTROL/MONITOR SWITCH [SQL/MONITOR]
® POWER SWITCH/VOLUME CONTROL [ON/VOL]}

(@ DUPLEX SWITCH [DUP]
(® TONE SWITCH [T/T. SQL]

© 23

ﬁ‘_l— =
" VFO/M! CALL l %} ?COM

‘ﬁ SET
Wi

| ]
®®

® MICROPHONE CONNECTOR

el 56—

TRANSMIT POWER SWITCH [HI/LO]

@) PRIORITY SWITCH [PRIO]

@ TUNING STEP SWITCH [TS]

@ SET MODE SWITCH [SET]

@ LOCK SWITCH [LOCK]

1% MEMORY WRITE SWITCH [MW]

MAIN TUNING DIAL

® ®

@

12

@

514 13
2-3 REAR PANEL
(i) POWER CONNECTOR
@ EXTERNAL SPEAKER JACK
@ ANTENNA CONNECTOR
®

C&T—=—7—"—-="=®
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2-4 MAIN UNIT

PA module
(IC1: SC-1019 1C-22BAJE,

LPF/antenna switching
SC-1022 1C-228H)

circuits

_________ Driver amp
(6 is located here)

PLL IC (IC3: PLL 2001)

Reference crystal (X1. CRE9)

o P B R ' T |
™ ,m / - e e Subaudible tone encoder
' cirguit
(U.S.A. version only)

5V requlator
{IC4 : TATSLOOSAFP)

DC-DC converter
(Q19, Q20, L19)

Mic amp circuit

Charge pump

APC circuit —————————— VCO circuit (Q2, Q3, D2, D3)

<iif
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2-5 RX UNIT

ICOM

DT I3.av

Joa

2nd mixer (Q1: 25C2668)

1st IF circuit

15t mixer (Q3: 3SK174) 2nd LO crystal (X2 CR166)

AF power amplifier
(1C2: puPD1242H)

BPF

2nd IF circuit

RF amplifier (Q4: 3SK174)

8V regulator (IC3: ANB341)

S-INDICATOR amplifier

Shift register e Yo . | i et ol AF preamp/filter
(IC5: nPD4024BC) ™ s il W T O b RS SR \ (IC4: NJM455ED)

—— AF switch (Q15: 25J105)
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SECTION 4

CIRCUIT DESCRIPTION

4-1 RECEIVER CIRCUITS

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

Received signals enter the antenna connector and pass
through a low-pass filter (L14~L17, C61~C64), antenna
switching circuit (D7, D8, D11) and the other low-pass
filter (L12, L13, C57~C59). The signals are applied to
the antenna switching circuit (D7, D8, D11) and then to
the RX UNIT via coaxial cable P1.

4-1-2 RF CIRCUIT (RX UNIT)

The applied RF signals from the MAIN UNIT are applied
to the one-stage bandpass filter (D7, L8, C37), amplified
at RF amplifier (Q4), and reapplied to the other band-
pass filter (D4~D86, L5~L7, C24, C27, C30) to suppress
out-of-band signals.

4-1-3 1ST MIXER CIRCUIT (RX UNIT)

1st mixer circuit Q3 converts the RF signal to the
17.2MHz 1st IF signal. RF signals from the bandpass
filter are applied to gate 1 of Q3 and the 1st LO signal
(PLL output) is applied to gate 2 of Q3. Q3 mixes this
RF signal and a 1st LO signal and outputs 17.2MHz.

4-1-4 1ST IF CIRCUIT (RX UNIT)

The 1st IF signal is applied to a pair of mechanical crystal
filters (F12) to suppress out-of-band signals through the
matching filter L3 and C16. The signal is then applied
to the 2nd IF circuit through amplifier Q2.

D2 and D3 function as the limiter circuit when a strong
signal is received.

IF CIRCUIT RBV line
c3zR
R2
_______ r AAA;
b1 x4 H =— 1st IF signal
T Sk
c5 E 4

1‘!_4 T Cl Sy

to S/RF
NC C10
8 7 6 5 4 3 2 1
L
DEMODU- OSCILLA-|
LATOR It TOR
P L]
c47 Ro7 10 1 J;z NC13 N(1)4 ’L;S 51:653
to SQL1-—]
RS6 R28
to DET
cs1
from SQL2 1

4-1-5 2ND IF CIRCUITS (RX UNIT)

The 1st IF signal amplified at Q2 is applied to mixer circuit
Q1. Q1 mixes the signal with a 16.745MHz 2nd LO signal
to convert the 1st IF signal to a 455kHz 2nd IF signal. The
converted signal is applied to pin 5 of IC1 through ceramic
filter FI1.

IC1 contains the 2nd mixer circuit, the 2nd LO circuit
and the quadrature detector circuit. X2 generates
16.745MHz for the 2nd LO signal.

Some of the noise components in the detected signal are
applied to pin 10 of IC1 through the R2 SQUELCH
CONTROL on the front panel. The SQUELCH CONTROL
adjusts the noise level.

4-1-6 SQUELCH CIRCUIT (RX UNIT)

Pin 11 of IC1 outputs amplified noise components of
frequencies at 20kHz and above. Output signals are
rectified by D8 and D9. The rectified voltage triggers
the squelch circuit consisting of Q5, Q12 and Q13.

4—1

Fig. 1

to squelch trigger circuit

The collector of Q13 outputs the squelch signal and is
applied to CPU IC1 in the EF UNIT through the SQL.S line.
An output signal of Q12 is applied to analog switch Q15
to control the AF mute circuit.

4-1-7 AF CIRCUIT (MAIN UNIT)

The detected AF signal at pin 9 of IC1 is applied to a two-
stage active filter consisting of [C4a and IC4b. The filter
functions as a de-emphasis circuit of +6dB/octave as well
as a high-pass filter for filtering tone signals for the tone
squelch.

A filtered signal is applied to AF amplifier 1C2 through
analog switch Q15, preamplifier Q16 and Q17 and the
VOLUME CONTROL on the front panel.

AF amplifier 1IC2 amplifies the signal to a sufficient level
to drive the speaker.
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4-2 TRANSMITTER CIRCUITS

4-2-1 MICROPHONE AMPLIFIER
(MAIN UNIT)

An AF signal from the microphone is applied to microphone
preamplifier Q7 through the MIC line.  IC7b functions as an
amplifier as well as a limiter for frequency deviation. 1C7b
also functions as a pre-emphasis circuit with —6dB/octave
characteristics.

4-2.2 MODULATION CIRCUIT (MAIN UNIT)

The signal is filtered by a low-pass filter consisting of
IC7a. IC7b has a feedback circuit which functions as a
pre-emphasis circuit with +6db/octave characteristics.
The filtered signal is applied to the VCO circuit for FM
modulation.

4-2-3 DRIVE AMPLIFIER (MAIN UNIT)

The VCO output signal is buffer-amplified at Q4, and applied
to a switching circuit consisting of D4 and D6.

When transmitting, D4 is turned ON and the amplified
signal is applied to pre-driver Q6. Q6 amplifies the
signal to 200mW and 400mW for IC-228A/E and IC-228H
respectively.

4-2-4 POWER AMPLIFIER (MAIN UNIT)

IC1 is a power amplifier and amplifies the signal to
approximately 30W and 50W for IC-228A/E and 1C228H
respectively. The amplified signal at pin 4 of IC1 is
applied to a low-pass filter consisting of L14~L16 and
C61~C64 to filter out unwanted out-of-band signals.

4-2-5 ANTENNA SWITCHING CIRCUIT
(MAIN UNIT)

When transmitting, a diode switching circuit consisting of
D7, D8 and D11 is turned ON by a signal of T9V.
Transmit signals are applied to the antenna connector
through the low-pass filter.

When receiving, the diode switching circuit is turned OFF
and received signals are applied to P1 through a n-type
filter consisting of L12, L13 and C57~C59. The filter
attenuates unwanted harmonic signals.

4-2-6 APC CIRCUIT (MAIN UNIT)

L11, C44~C49, D9 and D10 forms a mismatching detector
circuit.

When the impedance of the connected antenna is matched
with 50Q, detected voltage at D9 and D10 is at a
minimum. However the voltage increases when the
antenna impedance is not matched with 50Q.

The detected voltage is applied to pin 2 of IC2a and a
reference voltage is applied to pin 3 of IC2a. Pins2 and 3
form differential inputs and IC3 functions as a differential
amplifier. The relation between the detected voltage
level and output voltage level at pin 1 of IC3 is an inverse
proportion.

If output power from pin 4 of IC1 is increased, detected
voltage by D9 and D10 increases. The voltage is applied
to pin 2 of IC2a. Pin 1 of the IC2a output leve! becomes
lower than when the output power is normal. The base
voitage of Q9 becomes lower and the collector of Q8
aiso becomes lower. Therefore, applied voltages to the
collector of Q6 and pin 2 of IC1 decrease and the output
power is controlled at a constant level.

APC CIRCUIT
IC1
1 2 3 4
| f 1 A y
from a8 L11
DriverCircuit—»——I———u < 3 —I—T———f(ﬂf\ i »—10 LPF
[} oS ® w0 =2}
8; gi ! ? 5; 5'1—- Ic‘S
i
' 13.8V < @
5 3 g
Nl m.L Qubm o 25
3; 8; 3 8;0 5 8; g
é% .Lg
3 -
Qg

Reference
voltage

This diagram shows the 1C-228H version.
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4-3 PLL CIRCUITS (MAIN UNIT)

4-3-1 GENERAL

IC3 is one package of the PLL IC chip. The IC functions
as a phase detector, reference oscillator, fixed divider
and programmable divider.

IC3 accepts 200MHz signals directly and divides them
without a mixer or prescaler. Therefore an important
feature in IC3 is that it generates few spurious components.

The VCO output frequency is set by data signals from {C1 on
the EF UNIT.

PLL circuit block diagram

LOW-PASS
FILTER

SE——

VvCO

IC3

.

12.8MHz
Ref. osc.

Fig. 3

4-3-2 VCO CIRCUIT

The VCO circuit forms a Hartley oscillator circuit. Q2
oscillates the desired signal and Q3 functions as a buffer
amplifier.

The collector of Q3 outputs signals and the signals are
applied to an isolator circuit consisting of L21 and
R17 for distributing the signals to both the PLL circuit
and driver circuit.

R18, R19 and R20 form a 50Q attenuator. An attenuator
is installed between VCO output and the PLL IC chip to
reduce refiected waves due to mismatching.

OUTPUT

4-3-3 REFERENCE OSCILLATOR

IC3 has an oscillator circuit for the PLL reference frequency
signal in the chip. X1 is a crystal unit for oscillating a
signal of 12.8MHz. The frequency is divided to either
5kHz or 12.5kHz by data signals from CPU IC1 in the EF
UNIT.

4.3-4 CHARGE PUMP AND LOOP FILTER
CIRCUITS

Phase-detected signals from pins 5 and 12 are converted
to DC voltage by a charge pump circuit consisting of
Q16~Q18. The signal is then applied to a low-pass filter
circuit consisting of R43~R46 and C75~C78.

Filtered DC voltage is applied to D2 and D3 in the VCO
circuit for controlling the VCO output frequency and the
gate of Q14 for making voltages for receiver tuning.

4-4 OTHER CIRCUITS

4-4-1 REGULATOR CIRCUITS

IC3 on the RX UNIT is a 3-terminal voltage regulator IC
chip. +13.8V is applied to pin 1 and pin 3 outputs +9V.
The regulated voltage is applied to each unit.

IC4 on the MAIN UNIT is a 3-terminal voltage regulator IC
chip. +13.8V is applied to an input terminal and the
output terminal outputs +5V.

Q19 and Q20 form a DC-DC voltage converter for applying
approximately 30V DC to the receiver RF circuit.

4-4-2 SUBAUDIBLE TONE ENCODER CIRCUIT
(IC-228A: U.S.A. AND ASIA VERSIONS)

IC5 is an IC chip for converting input data from serial to
parallel form. The data is sent from IC1 on the EF UNIT.
IC6 is an IC chip for generating subaudible tone frequency
signals from 67Hz~250.3Hz. The following table shows
the relation between input data and the output frequency
of I1C6.

SUBAUDIBLE TONE ENCODER FREQUENCY TABLE (IC-228A: U.S.A., ASIA VERSIONS)

H:HIGH L:LOW

OUTPUT IC6 INPUT PIN NUMBER OUTPUT - |  IC6 INPUT PIN NUMBER OUTPUT IC6 INPUT PIN NUMBER
FREQUENCY FREQUENCY FREQUENCY
[Hz] 8 |9 |10]11]12]13 [Hz] 8 ]9 |10]11|12]13 [Hz] 8 |9 |10]|11[12]13
67.0 HiLfojLu]lo]tL 107.2 LiHIH|H]L]|L 1679 |H|H|L|H|H|L
71.9 LiHLlLofL]eL 1109 HiHJHIH]L|L 1738 LiL|H|H|H]L
74.4 HiH{L|L]L]L 1148 Licf{ololH]|tL 1799 |H|L|[H[H[H]L
77.0 LiL|HlLL]L 1188 HiofiL]L]H]|L 186.2 LiH|H|H|H]L
79.7 HiLjH|L]LlL 123.0 LiH|LjL]H]L 1928 |H|H|H|H[H]L
82.5 L{H{H|L|[L]L 127.3 HlHlL|[L[H]L 203.5 Liclcofco|{L]H
85.4 HiH|R]LlL]L 131.8 L {H]L]HrL 210.7 Hic|LlL]uolH
885 LiL|L|HL]L 1365 Hi{L|H|L|H]|L 218.1 LlH|lL]L]lL]H
915 Hic|LiH|LfL 1413 LiH[H|L[H]|L 2257 HlH[{L|L]|L]|H
94.8 LiH|L|H]L]L 146.2 HiH[H]L][H]L 233.6 Lic|H]L]|L]H
97.4 HiH|L]H]L]L 151.4 Ll elulH]L 2418 |H|L|H|L|L|H
100.0 LlLHH[L]L 156.7 HiL|L|H|H]|L 250.3 L{H|H]|L]|L|H
1035 Hic|{H|Hw|[L]|L 162.2 LlHlo|w|[H{L
Table 1

'S
I
w
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4-5 LOGIC CIRCUITS (EF UNIT)'
4-5-1 CPU PORT ALLOCATIONS

PORT NUMBER NUEEEH DESCRIPTION

RESET 68 When a “HIGH” signal is applied here the CPU is initialized or changes to standby mode.

POO [INT4] 38 Detects a signal for the standby mode of the CPU. The CPU enters the standby mode when
the port reads a trailing edge of the signal.

PO1 [SCK] 39 Outputs data signals.

P02 [DATA] 40 Outputs serial data synchronized with the SCK signal.

PO3 [SQLS] 41 Detects a squelch signal. When the signal is “HIGH,” the squelch opens.

P10~P13 [KIRO~KIR3] 42~45 Input ports for the initial matrix.

P20 46 Not used.

P21 [STBRX] a7 Outputs a strobe signal for serial data to the output expander.

P22 [STBPLV] 48 Outputs a strobe signal for serial data to the PLL IC.

P23 49 Not used.

P30 [UNLKV] 50 Detects a PLL unlock signal. When the signal is ‘“HIGH," the PLL is unlocked. Normally
the port is “LOW.”

P31 51 Not used.

P32 [TXLED] 52 Outputs a signal for turning the TRANSMIT indicator ON and OFF. The port becomes
“LOW™ and "‘HIGH” when transmitting and receiving (squelch opens) respectively.

P33 [SRFO] 53 Outputs a reference voltage for the S/RF indicator.

P40~P43 [KRO~KR3] 29~32 These are input ports for the key matrix.

P50~P53 [KSO0~KS3] 34~37 These are output ports for strobe signals for the initial and key matrix.

P60 [SRFI] 60 Inputs a reference voltage for the S/RF indicator.

P61 [PTT] 61 Inputs a signal on the PTT line. The port should be “HIGH’’ when the PTT switch is pushed.

P62 [TSQL] 62 Input port for an acknowledge signal in the tone squelch unit.  The port is “HIGH"” when the
tone squeich opens.

P63 [OPT) 63 Input port whether the tone squelch is installed or not. The port is “LOW’’ when the tone
squelch is installed.

P70 [STBOP] 64 Outputs a strobe signal for serial data to the tone squelch unit (MN6520).

P71 [STBCT] 65 Outputs a strobe signal for serial data to the subaudible tone IC (§7116).

P72, P73 [DIMO1, DIMO02] 66, 67 Outputs a signal for controlling intensity of the FUNCTION DISPLAY. Refer to Table 2.

4-5-2 KEY MATRIX

LOC&/

Table 2

PRIO MW DIAL
DOWN
P40

T. SQ/L/ DIAL L;/
P41

-I-/
HIILO _t  CALL S MIC
UP/DN
P42

MONI VFO!/ DUP
/ MR /

Fig. 4
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4-5-3 RESET CIRCUIT

The CPU is reset when the RESET port changes from
“HIGH” to “LOW” and then becomes “‘LOW" again. The

RESET CIRCUIT CPU
5V
13.8V
R21
1Co RESET
IN  out
GND
R20 ICS CPU
INT4
Fig. 5 e

RESET port remains “‘HIGH’’ except when the CPU is reset.
The following is a diagram for the reset circuit and timing
chart.

RESET TIMING CHART

[
[
\ |
Nt '
13.8V I\' /
[ |
’ ; ov
i

INT4 ; 5
, L ov
il : [
| ¥
(B
P\ '
RESET bl y
L ' ov
1 i
| ~MEMORY CONTENTS |
I BACKED UP t
! POWER OFF  POWER ON
Fig. 6

4-5-4 S/RF INDICATOR CIRCUIT

IC3 functions as a comparator. Pin 53 of IC1 outputs
“HIGH" as a reference voltage to a detected S/RF signal
level.

» Relative signal strength indicator

When receiving, Q6 and Q7 on the RX UNIT amplifies a
455kHz 2nd IF signal. D11 and D12 on the RX UNIT rec-
tify the signal to be converted to DC voltage as the S/RF
signal. The signal is applied to pin 2 of IC3 on the EF
UNIT. Pin 1 of IC3 on the EF UNIT outputs ““HIGH" when
the voltage at pin 3 becomes the same as or higher than the
SRF voltage at pin 2. It takes time to output “HIGH’’ from
pin 1 of IC3 after pin 53 of IC1 on the EF UNIT outputs
“HIGH”. The time depends on the level of the SRF
voltage. The higher the level of SRF voltage the longer
time it takes. 1C1 measures the time and the FUNCTION
DISPLAY indicates the relative signal strength.

S/RF INDICATOR CIRCUIT

SRFO

SRFC

CPU

D13
SRF1

Fig. 7

* RF output power selection indicator

IC2b on the MAIN UNIT amplifies RF output power. The
gain of IC2b is set very high, so the output voltage at pin 7 of
IC2b is saturated even if the input RF level is small. Then
the ““HIGH”’ is applied to pin 2 of IC3 on the EF UNIT. Pin 1
of IC3 is “HIGH" when the power module of IC1 on the
MAIN UNIT outputs power. IC1 on the EF UNIT detects
either HIGH or LOW output power with the key matrix of P42
and P50.

4-5-5 DIMMER CIRCUIT

The FUNCTION DISPLAY changes its brightness at 4 levels
using combinations of output level at P72 and P73. By
changing levels at P72 and P73, the base voltage and collec-
tor current changes. Therefore, the collector voltage is
changed and brightness of lamps DS2~DS4 changes.

DIMMER CIRCUIT

13.8V

R23
Q8
P73
CPU
R24 Q9
P72
Fig. 8
BRIGHTNESS P72 P73 INDICATION
? H H d-4
Brightness L H d-3
Dark H L d-2
+ L L d-1

H: HIGH L:LOW
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5-1 FRONT PANEL DISASSEMBLY

NOTE: The diagrams in this section
show the IC-228H version.

SECTION 5 DISASSEMBLY AND ASSEMBLY DIAGRAMS

K\ " &5 SENSOR UNIT é ﬁ]
5 -~ "VOLUME UNIT

SQUELCH UNIT

’ ,\\ﬁ
‘ 3
i
i)
Y “ O n
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R OMEER DESCRIPTION NUMEER QrTy.

495 Top Cover (A)-1 (IC-228A/E) 8110002130 1

CHEN 301 Top Cover (A1 (1C-228H) | 8110002070 | 1
@ ICOM Screw (B) 4 8810003700 2
® PH BO 2x5 8810000990 1
® 671 Switch Spring 8930013020 1
® K-113 Button 8610004330 2
® FH M2.6x4 8810002100 4
671 Front Panel (A) (IC-228A) 8210003510 1

® | 671 Front Panel (A) (IC-228E) | i 8210003520 | 1

""" 671 Front Panel (A) (C-228H) | 8210003360 | 1
K-114 Button (E) (VFO/M) 8610004500 1
® K-114 Button (F) (CALL) 8610004510 1
([) N-130 Tuning Control Knob 8610004400 1
a K-115 Button (A) (SET) 8610004520 1
a2 K-114 Button (B) (TS) 8610004360 1
(E) K-114 Button (D) (PRIO) 8610004380 1
a3 K-114 Button (C) (HI/LO) 8610004370 1
(D) N-131 Control Knob 8610004410 2
Included with @3 below e —
@ K-112 Button 8610004320 2
() Push Spring (H) 8930006450 2
671 Switch Plate 8930013030 1
€0 Sub-Chassis 8010007280 1
an Tuning Control SRBM1L038A 2260000880 1
@ PH BO 2x5 8810000990 3
@ LED Spacer 8930012790 1
2} 671 Grounding Plate 8930013330 1
@ 671 LCD Reflector 8010007520 1
€0 VR Nut (E) 8830000550 3
én LCD Contact Strip SRCN543 8930012660 1
543 LCD Filter 8930012670 1
@9 LCD 98114 5030000330 1
7)) 543 LCD Holder-1 8930012681 1
D) 671 LCD Rubber 8930013420 1
@2 Set Screw (A) 2.6 X5 8810003960 4
33 Mic Connector Assembly 8S-S-E 6510000290 1
éd 543 Mic Spacer 8930012430 1
D) SQUELCH CONTROL RK0971114005A 7210001490 1
<7 VOLUME CONTROL RK097111200BA 7210001480 1

Screw type

Screw: M2.6x 4, etc.  Self-tapping screw: B0 2 x 4, etc.

Screw’s head style PH: Pan head FH: Flat head
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5-2 FRAME DISASSEMBLY

MAIN UNIT
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oY DESCRIPTION v Qry.

1)) 57 Speaker Holder 8930002650 1
@9 Speaker 57538-1 2510000280 1
@9 57 Speaker Spacer 8930004950 1

495 Bottom Cover (B)-1 (IC-228A/E) 8110002140 1
301 Bottom Cover (B)-1 (IC-228H) | 8110002080 | 1
ICOM Screw (B) 4 8810003700 2
@ FH M2.6x5 ZK 8810002450 4
@3 Set Screw (A) 3x5 8810003150 5
@ FH M3x8 8810002180 2
AF Heatsink (A) 8410000980 1
Spring Washer M3 Ni 8850000420 2
@ Nut M3 8830000100 2

470 Chassis (A)-3 (IC-228A/E) 8110007511 1
@ 301 Chassis (A)4 (IC228H) | 8010007431 | 1
Cover Slider 8930000820 4

ICOM Screw (A) 12 (IC-228A/E) 8810004030 2
© © SetScrew (A)3x18 (IC-228H) | 8810003230 | 2
6D Power Supply Cable OPC-143 (Connector included) 8900001520 1
62 Module Shield Plate 8510003450 1
63 Rubber Bushing 8930007860 1
69 PH M3 x 6 BSBM Ni 8810001910 2
D) Antenna Cable OPC-186 {Connector included) 8900001890 1
) Antenna Plate 8930009080 1
62 Set Screw (A) 3x5 8810003150 9
69 Mixer Shield Case 8510000470 1
69 Filter Shieid Case 8510003070 1
Set Screw (A) 2.6 x5 8810003960 3
@) Mixer Shield Case 8510002020 1
6 VCO Case (A) 8510002210 1
VCO Top Cover (A) 8510002250 1
€9 FH M3 x5 8810002160 4

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

Screw’s head style PH: Pan head

FH: Flat head
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5-3 MAIN UNIT CONNECTOR ASSEMBLY

4 (€ \2 —
T, | | F T J2 |
=) P W,

= EF UNIT J5 IE ]
= I )| o\ |

\_E = T E T ———

\_ — JJ
: \ Z\
I P2 P1 h
r @) o) N

J3 I[Fesess J; uuuuuu ]][lnnuJ:uul]

o ) o
O
MAIN UNIT

@

@
(@) @ @
o ||

_H 1 —rL-’_Lr—_F"—[——!—JHgL— DT T
N p = oleEeaEB=NHalaNaBaNalaB)
JT .-1 | _1 i T 171 1 {1 /]
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5-4 RX UNIT CONNECTOR ASSEMBLY

e

=
ng_ EF UNIT 18
—
ITHIENN (lll I_—L
‘ 3 E J4
5 : Erra
J3 3 =
- ©_ é =1, f
™l | —
L =L
. . .
f( J/ JJ j

from MAIN UNIT

- from MAIN UNIT Fl'
(1~ S 2 N

© / RX UNIT P3 @)

\ to optional
TONE SQUELCH
P4 UNIT
loooaoo]] —
6 P2 [?’]

J2® @ from MAIN UNIT )

from I
INTERNAL (==
SPEAKER -
m— R L
et LR

I o
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SECTION 6 MAINTENANCE AND ADJUSTMENT

6-1 PREPARATION BEFORE SERVICING

1. Detach the power cord and turn OFF the POWER 6. For transmission problems, attach a dummy load to the
SWITCH before performing any work on the transceiver. ANTENNA CONNECTOR. For reception problems,
: attach 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 resultis =~ 7. Re-check for the suspected maifunction 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 results 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 case as shown in SECTION
5-1.

6-2 PLL ADJUSTMENT

TEST INSTRUMENTS REQUIRED MEASUREMENT CONNECTION LOCATION
(1) AC POWER SUPPLY
* Qutput voltage : 13.8VDC+15%
e Current capacity : 10A or more RE POWER AC POWER
METER SUPPLY
(2) DC VOLTMETER
e input impedance : 50kQ/V DC or better
(3) FREQUENCY COUNTER
¢ Frequency minimum : 150MHz
e Frequency accuracy : 1ppm or better ”””m
® Sensitivity : 100mV or better 1
FREQUENCY rpET
(4) RF POWER METER (or 50Q dummy load) COUNTER R DG
e Minimum power rating: 100W w13 VOLTMETER
e Frequency minimum : 150MHz MAIN UNIT
¢ Input impedance 1 50Q
* SWR 1 1.2:1 or better IC-228A/E/H
MEASUREMENT ADJUSTMENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
LOCK 1 | ® Frequency display: 145.000MHz MAIN [ Connect the DC 8V MAIN L3
VOLTAGE voltmeter to W13. (VCO)
REFERENCE 1 | ® Frequency display: 145.000 MHz MAIN | Loose couple the 145.000MHz MAIN C85
FREQUENCY * Transmitting frequency counter to
the LPF circuit.
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MAIN UNIT

LPF circuit

T
hessdana "-—' - %
nec sios Ml T
FLL200T
—-.liilll

C85 Reference frequency adj.

L3 PLL Lock voltage adi.

W13 Lock voltage
measurement location
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6-3 RECEIVER ADJUSTMENT

TEST INSTRUMENTS REQUIRED MEASUREMENT CONNECTION LOCATION
(1) AC POWER SUPPLY
* Output voltage :13.8VDC+15%
® Current capacity : 10A or more
(2) STANDARD SIGNAL GENERATOR STANDARD
* Frequency range : 0.1~180MHz ég:POLV\\(/EH SIGNAL
e Qutput level : —127~—17dBm GENERATOR
(0.1uV~32mV)
(3) DC VOLTMETER
¢ Input impedance : 50kQ/V DC or better
DC
D12 VOLTMETER
RX UNIT
IC-228A/E/H
MEASUREMENT DS IENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
SENSITIVITY | 1 | e Frequency display: 145.000MHz RX Connect the DC Maximum RX Adjust in
* Receiving voltmeter to the sequence
* Apply an RF signal to the ANTENNA cathode of D12. L8
CONNECTOR. L7
Level: —97dBm (3.16uV) L6
Dev. : £3.5kHz L5
Mod. : 1kHz Repeat
* R36: Max. counterclockwise above
adjust-
ments 2
or3
times.
2 | e Apply an RF signal to the ANTENNA L3
CONNECTOR. L2
Level: —97dBm (3.16uV) L1
Dev. : £7kHz
NOTE : Adjust the signal generator output each time until the DC voltmeter is at 30% on the
full scale reading of the lowest range.
S-METER 1 | ¢ Frequency display: 145.000MHz FUNCTION [ S/RF INDICATOR S3 (2 dots) RX R36
* Receiving DISPLAY
* Apply an RF signal to the ANTENNA
CONNECTOR.
Level: —107dBm (1uV)
Dev. : £3.5kHz
Mod. : 1kHz
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RX UNIT

Sensitivity adjustment points:

LS-

| f—e I |

L7

:1111;
AL STESH
4-“'-—'1 -

i .’."tr—:H '-..I

ManualsPlus.com

Sensitivity adjustment points:

L1

L3

.._l...'| -

F" “l.;. :,..r

[uiirei B
Lipe B

R36 S-METER adj.

— D12 Sensitivity
measurament location
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6-4 TRANSMITTER ADJUSTMENT

TEST INSTRUMENTS REQUIRED

MEASUREMENT CONNECTION LOCATION

(1) AC POWER SUPPLY

* Output voltage 1 13.8VDC+15%
¢ Current capacity : 10A or more
RF POWER
(2) RF POWER METER METER
* Terminated type
* Minimum power rating: 50W
* Frequency minimum : 150MHz
* input impedance 1 50Q AC POWER
* SWR : 1.2: 1 or better ATTENUATOR SUPPLY
(3) FM DEVIATION METER
* Frequency minimum : 150MHz 5
* Measuring range ¢ O~ 10kHz FM DEVIATION
METER
(4) AF GENERATOR T
* Frequency range . 200~2000Hz i
¢ Qutput range 1 2~200mV
{5) ATTENUATOR MAIN UNIT
* Attenuation . 40dB or 50dB
* input power rating . At least 50W IC228AIETH MIC CONNECTOR
AF
GENERATOR
MEASUREMENT ADJggm!rENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
OUTPUT 1 | » Frequency display: 145.000MHz Rear | Connect the RF 25W (IC-228A/E) MAIN R82
POWER * Transmitting panel | power meter to the 45W (IC-228H)
«[HI/LO] SWITCH: HIGH ANTENNA
CONNECTOR.
2 | «[HI/LO] SWITCH: LOW 5W (Any modet) R83
DEVIATION 1 | ® Frequency display: 146.000MHz Rear | Connect the FM +4.8kHz MAIN R90
(IC-228E/H Europe: 145.000MHz) panel | deviation meter to
* Transmitting the ANTENNA
* Apply an AF signal to the MIC CONNECTOR via the
CONNECTOR attenuator.
Level: 20mV/1kHz
{IC-228A/H U.S.A. 65mV/1kHz)
» Set the FM deviation meter.
HPF: 50Hz
LPF : 20kHz
o [T/IT. SQL] SWITCH: OFF
2 | * Apply an AF signal to the MIC +3.5kHz MAIN R98
CONNECTOR
Level: 2mV/1kHz
(IC-228A/H U.S.A. 6.5mV/1kHz)
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TRANSMITTER ADJUSTMENT (CONTINUED)

MEASUREMENT ADJ;JS FIH.EHT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
UNIT LOCATION UNIT | ADJUST
TONE 1 | * Frequency display: 146.000MHz Rear | Connect the FM +0.85kHz MAIN REB6
DEVIATION * Apply no signal to the MIC panel | deviation meter to
(IC-228A/H CONNECTOR. the ANTENNA
U.S.A, «[TIT. SQL] SWITCH: ON CONNECTOR via the
Asia anly) * Tone frequency: 88.5kHz attenuator.
» Set the FM deviation meter.
HPF: OFF
LPF : 20kHz
POWER 1 | » Frequency display: 145.000 MHz MAIN | Connect the RF More than +26dBm Verity
MODULE » Remove solder and disconnect IC1 power meter (1W (400mW)
INPUT (For pin 1 from MAIN UNIT. type) to the point (IC-228H)
repair » Transmitting where solder is
reference) remaoved. Mare than +23dBm
(200mWwW)
(IC-22BAJE)
MAIN UNIT
- w‘\‘w‘

¥

A g

‘_:- o “'“"
5 —-':":r.:'-\-#"

R82 High power adj,———

=
aseassaan v -
wec ww b
FLLEC]
11 = e

R83 Low power adj,
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SECTION 7

BOARD LAYOUTS

7-1 EF UNIT

s EF UNIT
uPD75308GF-101-3B9 IC1 M51943BML IC2
{CPU) (VOLTAGE DETECTOR)
283580300 gkERE (I
)
A ]
s12 [T S Proskrg U U [_J
813 2.} 83 PGI/KRY 1 2 3
Se E e Ve GND OUT
s16 [5] [ 801 PEO/KRO
s17 [ ] 381 x2
818 . s8] xt
sta [s ] 37 NG
s20 =N aze XT2
set é —j-j: XTt
s22 [ ] _3_ Voo
s23 [1z] [51 es3
Sesrapt [0 S Favenic LA6393M (C3
o =] e (DUAL COMPARATOR)
zgg:::: —-:_;;- i ';:/PC‘- Voo ourPusztP—l;Tz "ﬁ}”z
S B £ fortio. L] [71 [5] [5]
como 27 ] L] PNt i
COMT {.22 ; 43 PIL/OINTE i
comz E 1 PIO/INTO i :il
COM3 {23} 2] Po3ssy/sBY
e
285595y 0a8agBIS O
a5%3ancdar0nalzien
[T LT
€8 § OUTPUT! INPUT] INPUTI Vee
& t~) +)
TC4S81F iC4
(AND GATE)
VoD ouT
[5] [+]
KB
NC IN Vss
28B798 DK 28C2712Y RN2404 185181
Q1 Q1,Q2,Q4 Q3,Q8 D15,D17
Q5,Q10,Q12 Q9, Q13
Q14,Q15
sase [} Base [} Base[] [
COLLECTOR E?ﬁ—] COLLECTOR ?kjcou&‘cma (] coLLECTOR >3
emirren [ emiTreR ] EMITTER ] .
Symbol: DK Symbol: LY Symbol: YD Symbol: A3
185184 185193 158196 RD9.1M B2
D1,D2,03 D8 {IC-22BA/H Australia) D7 (1IC-228A/H U.S.A., Australia) D18
D4, D5, D8 D9 (IC-228E/H Germany, ltaly D8 (iIC-228/H Germany)
D8 (IC-228E/H Italy) {C-228A/H Australia)
D11,D14 D12, D13
D16
. 1 ] [
}3 \»\3 /: \u\j
3 = [ =
Symbol: B3 Symbol: F3 Symbol: G3 Symbol: 912
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e EF UNIT
COMPONENT SIDE

ManualsPlus.com
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ManualsPlus.com

¢« SENSOR UNIT
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7-2 MAIN UNIT
* IC-228A/E

$C-1019 IC1 uPC358C IC2
(25W VHF RF POWER AMP) (DUAL DRIVER)

INPUTZ INPUTZ
Ve QUTPUTZ (-} {+}

[l [] [6] [5]

D) C

[ o
w ] UWUM | T T T T2

INPUT Voo OUTPUT! INPUTH INPUTI Ver
FIRST FINAL =3 {+}
STAGE STAGE

PLL2001 IC3 TAT8LOOSAP IC4
{PLL IC) (3-TERMINAL 5V REGULATOR)

OR ov Rance  FR Doa LE DATA  CiK
15

[e] [5] [o] [3] [e] [i] [] [5]

INPUT
T O EE T E
XIN  XOUT Fv Vep Dop Vss Lo Fin
pPD4094BC (IC-228A: U.S.A,, Asia) IC5 S7116A {IC-228A: U.S.A,, Asia) IC6
(8-STAGE SHIFT REGISTER) (PROGRAMMABLE TONE GENERATOR)
Ves P1 P2 P3 P4 P5 P6 Yoo

QUTPUT s
Voo ENABLE Qs Qe Qr Qs 08 08

[e] Twl el [3] [] o] [l [5]

PROGRAM INPUT
DECODER
Xaur 11 STAGE 8 STAGE
0sC b+ pROGRAM JOHNSON
Xon (8) COUNTER COUNTER
TEST(4) : i1
= o] [ERe
U [2f B LT B BT ] cer(® BUFFER | |neTwork
STROBE! SERIAL CLOCK Q1 Qz Qs Q4 vss fi\
N 1
A\
TONE OUT

NJM4558D IC7
(DUAL NOISE LOW AMP)
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*« MAIN UNIT (IC-228A/E)

ManualsPlus.com
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 |1C-228H

SC-1022 IC1
(45W VHF RF POWER AMP}

- —

INPUT Voo Veo
FIRST FINAL
STAGE STAGE

UPC358C [C2
(DUAL DRIVER)

INPUT2 INPUTZ
Vee QUTPUTZ (-) ()

[e] [7]1 <] [5]

O
L] [e] B L]

OUTPUTI INPUT! INPUT! Vee
=) (+}

PLL2001 IC3
(PLL IC)
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SECTION 8 PARTS LIST

[EF UNIT] [EF UNIT]
REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
IC1 IC uPD75308GF-101-3B9 R23 Resistor 27kQ MCR10
IC2 IC M51943BML R24 Resistor 56kQ MCR10
IC3 IC LA6393M R25 Resistor 27kQ MCR10
IC4 IC TC4S81F R26 Resistor 1.2kQ MCR10
R27 Resistor 1.8kQ MCR10
. R28 Resistor 220Q R50X
[0]] Transistor 25C2712 Y R29 Resistor 100kQ MCR10
Q2 Transistor 28C2712 Y R30 Resistor 220Q MCR10
Q3 Transistor RN2404 R31 Resistor 3.9kQ MCR10
Q4 Transistor 28C2712 Y R32 Resistor 1kQ MCR10
Q5 Transistor 28C2712 Y R33 Resistor 3.3kQ MCR10
Q8 Transistor RN2404 R34 Resistor 330Q MCR10
Q9 Transistor RN2404 R35 Resistor 180Q MCR10
Q10 Transistor 28C2712 Y R36 Resistor 100kQ MCR10
Q1 Transistor 25B798 DK R37 Resistor 100kQ2 MCR10
Q12 Transistor 28C27t2 Y R39 Resistor 100kQ MCR10
Q13 Transistor RN2404 R40 Resistor 33Q MCR10
Q14 Transistor 28C2712 Y R41 Resistor 100kQ MCR10
Q15 Transistor 28C2712 Y R42 Resistor 100kQ2 MCR10
R43 Resistor 470kQ MCR10
R44 Resistor 150kQ MCR10
D1 Diode 185184
D2 Diode 155184
D3 Diode 155184 C1 Ceramic 0.1uF GRM40 F
D4 Diode 185184 Cc2 Electrolytic 47pF 6.3V MS7
D5 Diode 158184 C3 Ceramic 330pF GRM40 CH
D6 Diode 185184 C4 Ceramic 0.001uF GRM40
D7 Diode 1585196 (IC-228A: U.S.A., Asia) C5 Ceramic 0.001pF GRM40
D8 Diode 185184 (IC-228E: ltaly) C6 Ceramic 0.01uF GRM40 F
D8 Diode 188193 (IC-228A: Australia) c7 Ceramic 0.001pF GRM40
D8 Diode 185196 (IC-228E: Germany) C8 Electrolytic 47uF 6.3V MS7
D9 Diode 188193 Cc9 Ceramic 0.001uF GRM40
(IC-228AJE : Australia, Germany, [taly) Cc10 Ceramic 0.001uF GRM40
D11 Diode 185184 Cc11 Ceramic 0.001uF GRM40
D12 Diode 1558193 Cc12 Ceramic 0.001uF GRM40
D13 Diode 188193 C13 Ceramic 0.001uF GRM40
D14 Diode 1585184 C14 Ceramic 0.001uF GRM40
D15 Diode 185181 C15 Ceramic 0.001puF GRM40
D16 Diode 185193 C16 Barrier Layer 0.1uF 16V
D17 Diode 185181
D18 Zener RD9.1M B2
D19 Diode 185254 J1 Connector 8S-S-E
(IC-228AJE : Australia, Germany, ltaly) J2 Connector TLB-PO7H-B1
J3 Connector TLB-P0O6H-B1
J4 Connector TLB-PO4H-B1
X1 Crystal FAR-C4CA-04194000-M01 J5 Connector B0O3B-EH-S
J6 Connector TXL-PO3P-C1
J7 Connector TXL-PO3P-C1
R1 Variable Resistor RK097111200BA J8 Connector TLB-PO3H-B1
R2 Variable Resistor RK0971114005A J9 Connector TLB-PO3H-B1
R3 Resistor 47kQ) MCR10 J10 Connector TZB-P02H-A1
R4 Resistor 47kQ) MCR10 J11 Connector TLB-PO3H-B1
R5 Resistor 47kQ MCR10 J12 Connector TZB-P02H-A1
R6 Resistor 47kQ MCR10
R7 Resistor 47kQ MCR10
R8 Resistor 47kQ MCR10 P1 Connector TXL-POBH-A1
R9 Resistor 15kQ MCR10 P2 Connector TXL-P13H-At
R10 Resistor 1MQ MCR10 P3 Connector EHR-03
R11 Resistor 8.2kQ MCR10 P4 Connector EHR-06
R12 Resistor 100kQ2 MCR10 P5 Connector TXL-PO3H-A1
R13 Resistor 1.2MQ MCR10 P6 Connector TXL-PO3H-A1
R14 Resistor 1kQ MCR10 P7 Connector EHR-03
R15 Resistor 100kQ MCR10
R16 Resistor 100kQ2 MCR10
R17 Resistor 100kQ2 MCR10 DS1 LCD LCD-9811J
R18 Resistor 4.7xQ MCR10 DSs2 Lamp HRS-7219A-Y2 30
R19 Resistor 220kQ MCR10 DS3 Lamp HRS-7219A-Y2 30
R20 Resistor 3.3kQ MCR10 Ds4 Lamp HRS-7219A-Y2 30
R21 Resistor 2.7kQ MCR10 DSs LED SLP-251B
R22 Resistor 82kQ2 MCR10 DS6 LED SLP-151B
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[EF UNIT] [MAIN UNIT]
REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
S1 Switch SKHHAKO13A D6 Diode 185265
S2 Switch HKWO0270-01-300 D7 Diode MI308
S3 Switch SKHLABO64A D8 Diode MI308
S4 Switch HKW0270-01-300 Dg Diode 18897
S5 Switch HKWO0270-01-300 D10 Diode 18897
S6 Switch HKW0270-01-300 D11 Diode MI308 (IC-228A/E)
s7 Switch SKHLABO64A MI1407 (1C-228H)
S8 Switch HKW0270-01-300 D12 Diode 15CD11
S9 Switch SKHLABO64A D13 Diode 18553
S10 Switch HKW0270-01-300 D14 Zener RD20E B2
S11 Rotary Encoder SRBM1L038A D15 Diode 188133
D16 Diode 18953
D17 Zener RD30E B2
SP1 Speaker 57538-1 D18 Diode 18853
D19 Diode 185133
BT1 Lithium Battery BR2032-1T2
X1 Crystal CR-69
X2 Crystal RF4A3FAA (IC-228A: U.S.A., Asia)
EP1 P.C. Board B-1655B (LOGIC)
EP2 P.C. Board B-1694B (VOLUME)
EP3 P.C. Board B-1695B (SQUELCH) L1 Coil 3.3uH LALO2KR 3R3K
EP4 P.C. Board B-1696A (SENSOR) L2 Coil 3.3uH LALO2KR 3R3K
EP5 LCD Contact Strip SRCN543 L3 Coil LB-167
L4 Coil 3.3uH LALO2KR 3R3K
L5 Coil 3.3uH LALO3NA 3R3K
L6 Coil 3.3uH LALO3NA 3R3K
L7 Coil LA-244
L8 Coil LA-234
L9 Coil LA-244 (IC-228A/E)
LA-254 (IC-228H)
[MAIN UN'T] L10 Coil LA-233 (IC-228AJE)
LA-235 (IC-228H)
REF. NO. DESCRIPTION PART NO. L11 Coil LA-234
L12 Coil LA-235
IC1 IC SC-1019 (IC-228A/E) L13 Coil LA-235
SC-1022 (IC-228H) L14 Coil LA-243
IC2 IC WPC358C L15 Coil LA-236
IC3 IC PLL2001 L16 Coil LA-244
IC4 IC TAT78LO0S5AP L17 Coil LW-19
IC5 IC UPD4094BC (IC-228A: U.S.A,, Asia) L18 Coil imH LALO3NA 102K
IC6 IC S7116A (IC-228A: U.S.A., Asia) L19 Coil LW-30
IC7 IC NJM4558D L20 Coil 100uH LALO3NA 101K
L21 Coil LR-116
L22 Coil LW-19
Q1 Transistor 25C2458 GR
Q2 FET 25K125
Q3 Transistor 28C3776 D R1 Resistor 4.7kQ ELR20
Q4 Transistor 28C3776 D R2 Resistor 2.7kQ ELR20
Q5 Transistor 25C3776 D R3 Resistor 470Q ELR20
Q6 Transistor 25C2407 (IC-228AJE) R4 Resistor 4700 ELR20
TRF559 (IC-228H) R5 Resistor 47Q2 ELR20
Q7 Transistor 28C2458L G R6 Resistor 47Q ELR20
Q8 Transistor 2S5A1359 Y (IC-228A/E) R7 Resistor 100Q ELR20
25B1019 (IC-228H) R8 Resistor 4.7kQ ELR20
Q9 Transistor 25C2458 GR (IC-228A/E) R9 Resistor 220Q ELR20
25C1645 B R10 Resistor 680Q ELR20
Q10 Transistor RN1204 R11 Resistor 47Q ELR20
Qi FET 2SK184 Y R12 Resistor 100Q2 R20
Q12 Transistor 25C2458 GR R13 Resistor 100Q ELR20
Q13 Transistor 25A1048 GR R14 Resistor 47Q ELR20
Q14 FET 25K184 Y R15 Resistor 4.7kQ R25
Q15 Transistor 2S5A1048 GR R16 Resistor 680Q ELR20
Q16 Transistor 28A1048 GR R17 Resistor 47Q R20
Q17 Transistor 28C2458 GR R18 Resistor 270Q R20
Qt8 Transistor 28C2458 GR R19 Resistor 18Q R25
Q19 Transistor 2SA1048 GR R20 Resistor 270Q ELR20
Q20 Transistor 25C2458 GR R21 Resistor 47Q ELR20
R22 Resistor 4.7kQ ELR20
R23 Resistor 680Q ELR20
D1 Diode 18853 R24 Resistor 3.3kQ ELR20
D2 Varicap 1SV50E R25 Resistor 1kQ R20
D3 Varicap 1SV50E R26 Resistor 47Q ELR20
D4 Diode 188265 R27 Resistor 2.2kQ ELR20
D5 Diode 18853 R31 Resistor 390Q R20
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[MAIN UNIT]

[MAIN UNIT]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
R32 Resistor 1500 ELR20 R97 Resistor 150kQ2 R20
R33 Resistor 10Q R25 R98 Trimmer 100kQ RH0651C15J1UA
R34 Resistor 10kQ ELR20 R99 Resistor 1.5kQ ELR20
R35 Resistor 47kQ ELR20 R100 Resistor 100Q2 ELR20
R36 Resistor 33kQ2 ELR20 R101 Resistor 220kQ ELR20
R37 Resistor 330Q R50X (IC-228A/E) R102 Resistor 270kQ ELR20
2200 R50X (IC-228H) R103 Resistor 100Q R25
R38 Resistor 4.7kQ R20 R104 Resistor 5.6kQ ELR20
4.7kQ) CRB25FX (IC-228H) R105 Resistor 1.2MQ ELR20
R39 Resistor 4.7kQ ELR20 R106 Resistor 330Q ELR20
R40 Resistor 4.7kQ R20 (IC-228A/E) R107 Resistor 1kQ ELR20
4.7kQ CRB25FX (IC-228H) R108 Resistor 100Q ELR20
R41 Resistor 47Q R50X (IC-228AJ/E) R109 Resistor 4.7kQ ELR20
33Q R50X (IC-228H) R110 Resistor 10Q ELR20 (IC-228AJE only)
R42 Resistor 47Q R50X (IC-228A/E) R111 Resistor 330Q ELR20 (IC-228AJE only)
330 R50X (IC-228H)
R43 Resistor 2.2kQ2 R25
R44 Resistor 270Q R20 C1 Electrolytic 100uF 10V SS
R45 Resistor 10kQ R20 c2 Ceramic 470pF 50V
R46 Resistor 1kQ ELR20 C3 Ceramic 0.001pF 50V
Ra7 Resistor 100kQ ELR20 C4 Ceramic 470pF 50V
R48 Resistor 270kQ ELR20 C5 Ceramic 470pF 50V
R49 Resistor 220kQ ELR20 C6 Tantalum 4.7uF 16V DN
R50 Resistor 4.7kQ ELR20 Cc7 Ceramic 470pF 50V
R51 Resistor 15kQ ELR20 cs Ceramic 1pF 50V
R52 Resistor 56kQ) ELR20 Cc9 Ceramic 0.001uF 50V
R53 Resistor 270kQ ELR20 Cc10 Ceramic 0.001pF 50V
R55 Resistor 220kQ ELR20 C11 Ceramic 1pF 50V
RS6 Resistor 2.2MQ ELR20 c12 Ceramic 100pF 50V
R57 Resistor 10Q R20 C13 Ceramic 470pF 50V
R58 Resistor 150kQ) ELR20 Cc14 Ceramic 22pF 50V
R59 Resistor 100kQ ELR20 C15 Ceramic 470pF 50V
R60 Resistor 6.8kQ2 ELR20 C16 Ceramic 470pF 50V
R61 Resistor 220kQ ELR20 c17 Cytinder 22pF UP125 SL 220J
R62 Resistor 56kQ2 ELR20 c18 Ceramic 5pF 50V
R63 Resistor 47%Q ELR20 C19 Cylinder 5.6pF UP125 SL 5R6K
R64 Resistor 220kQ ELR20 c20 Ceramic 10pF 50V
R65 Resistor 100kQ ELR20 C21 Ceramic 22pF 50V
R66 Resistor 47kQ ELR20 c22 Ceramic 12pF 50V
R67 Resistor 15kQ ELR20 Cc23 Ceramic 20pF 50V (IC-228A/E)
R68 Resistor 2.2kQ ELR20 30pF 50V (IC-228H)
R69 Resistor 68kQ ELR20 C24 Ceramic 470pF 50V
R70 Resistor 10kQ ELR20 C25 Ceramic 470pF 50V
R71 Resistor 470Q ELR20 C26 Ceramic 470pF 50V
R72 Resistor 470Q ELR20 Cc29 Ceramic 470pF 50V
R73 Resistor 100Q ELR20 C30 Ceramic 470pF 50V
R74 Resistor 15kQ R25 C31 Ceramic 22pF 50V
R75 Resistor 2.2MQ ELR20 C32 Ceramic 10pF 50V
R76 Resistor 56kQ R20 C33 Ceramic 22pF 50V
R77 Resistor 680Q ELR20 C34 Ceramic 470pF 50V
R78 Resistor 10kQ R20 C35 Ceramic 0.001pF 50V
R79 Resistor 100kQ ELR20 C36 Ceramic 470pF 50V
R80 Resistor 180kQ ELR20 Cc37 Ceramic 0.001uF 50V
R81 Resistor 1.2kQ ELR20 (IC-228AJ/E) Cc38 Tantalum 10uF 35V DN
1kQ ELR20 (IC-228H) C39 Ceramic 470pF 50V
R82 Trimmer 3.3kQ RHO0421CN3J01A C40 Electrolytic 10uF 16V MS7
R83 Trimmer 2.2kQ RH0421CJ3J09A Ca1 Ceramic 0.001uF 50V
R84 Resistor 390Q R20 (1C-228AJE) C42 Ceramic 0.001uF 50V
47Q R20 (IC-228H) C43 Ceramic 22pF 500V (IC-228AJE)
R85 Resistor 10Q R20 12pF 500V (IC-228H)
(IC-228A: U.S.A,, Asia) C44 Ceramic 1pF 50V (IC-228A/E)
R86 Resistor 47kQ2 RH0651CS4J25A 2pF 50V UJ (IC-228H)
(1C-228A: U.S.A., Asia) C45 Ceramic 2pF 500V (IC-228H only)
R87 Resistor 47kQ ELR20 Ca6 Ceramic 20pF 50V CH (IC-228A/H)
(IC-228A: U.S.A,, Asia) 27pF 50V CH (IC-228H)
R88 Resistor 47kQ R20 ca7 Ceramic 20pF 50V CH (IC-228A/H)
(IC-228A: U.S.A, Asia) 27pF 50V CH (IC-228H)
R89 Resistor 5.6kQ ELR20 C48 Ceramic 1pF 50V (IC-228A/E)
R90 Trimmer 10kQ RHO0651C14J2WA 2pF 50V UJ (IC-228H)
R91 Resistor 82kQ ELR20 C49 Ceramic 2pF 500V (IC-228H only)
R92 Resistor 82kQ ELR20 C50 Ceramic 0.001uF 50V
R93 Resistor 82kQ) ELR20 C51 Ceramic 0.001uF 50V
R94 Resistor 150kQ R20 C52 Ceramic 470pF 50V
R95 Resistor 47kQ) R25 C53 Ceramic 0.001uF 50V
R96 Resistor 100kQ2 ELR20 C54 Ceramic 470pF 50V
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[MAIN UNIT]

[MAIN UNIT]

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

C55 Ceramic 12pF 500V Cc123 Barrier Layer 0.001pF 25V

C56 Ceramic 0.001pF 500V C124 Ceramic 470pF 50V

C57 Ceramic 22pF 500V (IC-22BA/E) C125 Electrolytic 1uF 50v  BP
18pF 500V (IC-228H) G126 Ceramic 470pF 50V

58 Ceramic 39pF 50V c127 Electrolytic 0.22pF 50V MS7

C59 Ceramic 20pF 50V C128 Ceramic 470pF 50V

C60 Ceramic 100pF 50V c129 Barrigr Layer 0.01uF 25V

ce1 Ceramic 15pF 500V C130 Ceramic 470pF 50V

C62 Ceramic 30pF 500V C131 Barrier Layer 0.01uF 25V

c63 Ceramic 30pF 500V Cc132 Ceramic 0.001uF 50V

C64 Ceramic 10pF 500V C133 Ceramic 0.001uF 50V

C65 Ceramic 0.001pF 50V C134 Electrolytic 10uF 16V MS7

C66 Ceramic 470pF 50V C135 Ceramic 22pF 50V

ce7 Ceramic 0.0014F 50V C136 Ceramic 47pF 50V

€68 Ceramic 470pF 50V G137 Ceramic 47pF 50V

C69 Ceramic 0.001pF 50V C138 Ceramic 47pF 50V

Cc70 Ceramic 220pF 50V C139 Ceramic 470pF 50V (IC-228A/E only)

C71 Electrolytic 330uF 1Y 8S C140 Ceramic 470pF 50V (IC-228AJE only)

C72 Electrotytic 330ufF 16V S8 C141 Cerarnic 22pF 50V {IC-228A/E only)

C73 Electrolytic 330uF 18V 8§

C74 Feed Through 0.001uF TF318-450E 102GMV

-C75 Tantalum 0.1uF 35V DN J1 Connector TXL-POBP-A1

C76 Tantalum 10uF 35¢Y DN J2 Connector TXL-P13P-A1

C77 Tantalum 2.2uF 35V DN 43 Connector PDOSA10OM

Cc78 Tantalum 10uF 35V DN J4 Connector SB13P-HVG-24

C79 Electrolytic 4.7uF 25V MS7

80 Electrolytic 1uF 50V MS7

C81 Ceramic 0.001uF 50V P1 Connector TMP-PO1X-A1

c82 Electrolytic 47uF 25V MS8 P2 Connector TMP-PO1X-A1

83 Ceramic 22pF 50V P3 Connector PI2BAI0F

C84 Ceramic 18pF 50V

C85 Trimmer 20pF Cv05D2001

C86 Ceramic 27pF 50V W1 Cable OPC-186

c87 Ceramic 0.001uF 50V w2 Cabie OPC-143

c88 Electrolytic 10uF 18V M87 W3 Jumper JPW-01 ROt

c89 Ceramic 100pF 50v W4 Jumper JPW-01 ROt

C90 Electrolytic 3.3pF 50V MS7 W5 Jumper JPW-01 RO1

Co1 Electrolytic 3.3pF 50V MS7 weé Jumper JPW-01 RO1

C92 Ceramic 0.001uF 50V W7 Jumper JPW-01 RO1

C93 Barrier Layer 0.01uF 25V w8 Jumper JPW-01 RO1

C94 Ceramic 0.001pF 50v WS Jumper JPW-01 RO1

c95 Ceramic 0.001uF 50V W10 Jurnper JPW-01 RO1

Cco6 Ceramic 470pF 50V w11 Jumper JPW-01 RO1

Ca7 Ceramic 0.0014F 50V W12 Jumper JPW-01 RO1

Co8 Ceramic 0.001pF 50V W13 Jumper JPW-01 RO1

C89 Ceramic 470pF 50V W14 Jumper JPW-02A

C100 Ceramic 0.001pF 50V w15 Jumper JPW-02A

C101 Ceramic 470pF 50V W16 Shield Cable 61/99/170/C31/W1 BA:\

c102 Ceramic 47uF 50V W17 {with P1 assembly) [ 08 A

C103 Ceramic 0.001uF 50V w18 Shield Cabie 61/99/170/C31/W13A

G104 Electrolytic 22uF 6.3V MS7 w18 (with P2 assembly) [ 08 A}

C105 Barrier Layer 0.1uF 16V w20 Wire 23/00/070/D02/D22

C106 Electrotytic 10uF 16V MS7 w21 Wire 23/01/070/D02/D22

c107 Ceramic 0.001uF 50V w22 Wire 23/02/070/D02/1D22

C108 Ceramic 0.001uF 50V w23 Wire 23/03/085/D02/D22

C109 Ceramic 470pF 50V W24 Wire 23/04/065/D02/D22

C110 Ceramic 0.001uF 50V w25 Wire 23/05/065/D02/D22

Cin Ceramic 47pF 50V wa6 Wire 23/06/060/D02/022

c112 Electrolytic 2.2uF 50V MS7 w27 Wire 23/07/060/D02/D22
{IC-228A: U.S.A, Asia) was Wire 23/08/060/D02/D22

C113 Ceramic 0.001uF 50V W29 Jumper JPW-02A (IC-228A/E only}
(IC-228A: U.S.A, Asia)

C114 Cerarmic 39pF 50V
(IC-228A: U.S.A., Asia) EP1 Ferrite Bead DL2-0P2.6-3-1.2H

C115 Cerarmic 39pF 50V EP2 Ferrite Bead DL2-OP2.6-3-1.2H
(IC-228A; U.S.A, Asia) EPY Crystal Crystai Seat 4124

C116 Barrier Layer 0.01uF 25V EP10 Crystal Crystal Seat 4124
{IC-228A: U.S.A., Asia) EP11 P.C. Board B-1680B (MAIN) (IC-228A/E)

Cc117 Electrolytic 0.1pF 50V MS7 B-1653B (MAIN) (IC-228H)
(IC-228A: U.S.A, Asia)

C118 Electrolytic 4.7uF 25V MS7

C119 Ceramic 120pF 50V

C120 Barrier Layer 0.0022puF 25V

G121 Electrolytic 4.7uF 25V MS7

ci22 Ceramic 0.001uF S0V
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[RX UNIT] [RX UNIT]
REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
IC1 IC MC3357P R10 Resistor 100Q ELR20
IC2 IC UPC1242H R11 Resistor 22kQ ELR20
IC3 IC ANB6541 R12 Resistor 10kQ ELR20
IC4 IC NJM4558D R13 Resistor 2.2kQ ELR20
IC5 IC uPD4084BC R14 Resistor 100Q R20
R15 Resistor 3.9kQ ELR20
R16 Resistor 270Q ELR20
[0} Transistor 25C2668 O R17 Resistor 820Q R20
Q2 FET 2SK241 GR R18 Resistor 3.3kQ ELR20
Q3 FET 3SK174 L R19 Resistor 100kQ ELR20
Q4 FET 3SK174 L R20 Resistor 100kQ2 ELR20
Q5 Transistor 25C2458 GR R21 Resistor 100kQ ELR20
Q6 Transistor 28C2458 GR R22 Resistor 47Q ELR20
Q7 Transistor 25C2458 GR R23 Resistor 220 R20
Qs Transistor 2SB909M Q/R R24 Resistor 82Q ELR20
Q9 Transistor RN1204 R25 Resistor 47kQ2 R20
Q10 Transistor 2SB90SM Q/R R26 Resistor 10kQ ELR20
Qn Transistor RN1204 R27 Resistor 470Q ELR20
Q12 Transistor RN2204 R28 Resistor 470Q R20
Q13 Transistor 25C2458 GR R29 Resistor 330kQ2 ELR20
Q14 Transistor RN1204 R30 Resistor 5.6kQ R20
Q15 FET 2SJ105 GR R31 Resistor 100kQ ELR20
Q16 Transistor RN1204 R32 Resistor 100kQ ELR20
Q17 Transistor RN1204 R33 Resistor 15kQ2 R20
Q18 Transistor RN2204 R34 Resistor 180kQ2 ELR20
R35 Resistor 47kQ ELR20
R36 Trimmer 4.7kQ RH0421CS3J08A
D1 Zener RD6.2E B2 R37 Resistor 2.7kQ ELR20
D2 Diode 15953 R38 Resistor 47kQ R20
D3 Diode 15953 R39 Resistor 100kQ ELR20
D4 Varicap 1SV50E R40 Resistor 1.5kQ2 ELR20
D5 Varicap 1SV50E R41 Resistor 1kQ ELR20
D6 Varicap 1SV50E R42 Resistor 100Q R20
D7 Varicap 1SV50E R43 Resistor 22kQ R20
D8 Diode 15953 R44 Resistor 47%Q) ELR20
D9 Diode 18953 R45 Resistor 1kQ R20
D10 Zener RD6.2E B2 R46 Resistor 3.3Q R20
D11 Diode 18953 R47 Resistor 2.2Q ELR20
D12 Diode 18953 R48 Resistor 10 R20
D13 Diode 18853 R49 Resistor 10 R20
D14 Diode 18853 R50 Resistor 10 R20
D15 Diode 18553 R51 Resistor 10kQ R20
D16 Diode 158553 R52 Resistor 1kQ R20
D17 Zener RD5.1E B2 R53 Resistor 10k ELR20
D18 Diode 18853 R54 Resistor 1kQ ELR20
D19 Diode 18853 R55 Resistor 100kQ R20
R56 Resistor 470Q R20
R57 Resistor 27kQ R20
FH Ceramic CFW455E R58 Resistor 27kQ ELR20
FI2 Crystal 17M15B R59 Resistor 5.6kQ ELR20
R60 Resistor 1.2MQ R20
R61 Resistor 1.2MQ ELR20
X1 Discriminator CDB455C7A R62 Resistor 1009 R20
X2 Crystal CR-166 R63 Resistor 12kQ2 ELR20
R64 Resistor 12kQ ELR20
R65 Resistor 2.7kQ R20
L1 Coil LS-331 R66 Resistor 100Q2 ELR20
L2 Coil LS-331 R67 Resistor 100kQ2 ELR20
L3 Coil LS-331 R68 Resistor 10kQ ELR20
L4 Coil 0.22puH LALO2KR R22M R69 Resistor 100kQ ELR20
L5 Coil LS-291 R70 Resistor 4.7kQ ELR20
L6 Coil LS-291 R71 Resistor 2200 ELR20
L7 Coil LS-291 R72 Resistor 4.7kQ R20
L8 Coil LS-291 R73 Resistor 10kQ2 ELR20
R74 Resistor 220kQ) ELR20
R75 Resistor 470kQ R20
R1 Resistor 1.5kQ2 ELR20 R76 Resistor 27kQ R20
R2 Resistor 1.5kQ ELR20 R77 Resistor 270Q ELR20
R3 Resistor 47kQ2 ELR20 R78 Resistor 18Q ELR20
R4 Resistor 100Q2 ELR20 R79 Resistor 270Q ELR20
R5 Resistor 1.5kQ ELR20 R80 Resistor 10kQ2 ELR20
R6 Resistor 1kQ ELR20
R7 Resistor 56kQ ELR20
R8 Resistor 18kQ ELR20 Cc1 Ceramic 0.001uF 50V
R9 Resistor 100Q R20 (074 Electrolytic 4.7pF 25V MS7
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{RX UNIT] [RX UNIT]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
C3 Tantalum 0.1pF 35V DN c78 Barrier Layer 0.01pF 25V
C4 Ceramic 82pF 50V Cc79 Barrier Layer 0.0047uF 25V
C5 Barrier Layer 0. 1uF 18V C80 Mylar 0.056pH 563K 50V F2D
C8 Electrolytic 4.7uF 25V MS7 c81 Ceramic 0.001uF 50V
c7 Electrolytic O.1uF 50V M&7 Ccs2 Electrolytic 10uF 16V MS7
Cc8 Ceramic 120pF 50V ca3 Electrolytic 4.7uF 25V MS5
Cc9 Ceramic 5pF 50V C84 Electrolytic 4. 7uF 25V MS7
C10 Ceramic 47pF 50V Cc85 Electrolytic 1UF 50V MS7
c1 Ceramic 120pF 50V Cc86 Electroiytic 1uF 50V MS7
C12 Ceramic 47pF 50V c87 Ceramic 0.001uF 50V
C13 Barrier Layer 0.01uF 25V css Cerarnic 0.001uF 50V
Cc14 Ceramic 68pF 50V c89 Ceramic 47pF 50V
C15 Ceramic 3pF 50V C90 Ceramic 47pF 50V
ci6 Ceramic 68pF 50V Cg1 Ceramic 0.001uF 50V
C17 Ceramic 0.001uF 50V co2 Ceramic 4T7pF 50V
C18 Ceramic 0.001puF 50V C93 Ceramic 0.001uF 50V
C19 Barrier Layer 0.01uF 25V C94 Ceramic 0.001pF 50V
C20 Ceramic 0.001uF 50V C95 Ceramic Q.001pF 50V
c21 Ceramic Q.5pF 50¥ Cg6 Ceramic 0.001uF 50V
Cc22 Ceramic 7pF 50V C97 Ceramic 0.001uF 50V
c23 Ceramic 2pF 50V c98 Ceramic 0.00tuF 50V
C24 Ceramic 0.35pF 50V C99 Ceramic 0.001uF 50V
ca25 Ceramic 10pF 50V C100 Ceramic 0.001u4F 50V
Ce6 Ceramic 0.5pF 50V C101 Ceramic 0.001uF 50V
car7 Ceramic ipF 50V c102 Ceramic 0.001uF 50V
Cc28 Ceramic 10pF 50V c103 Electrolytic 3.3uF 50V MS7
Cc29 Ceramic 0.5pF 50V C104 Ceramic 0.001puF 50V
C30 Ceramic 1pF 50V C105 Ceramic 0.001uF 50V
C31 Ceramic 10pF 50V C108 Cerammic 0.001uF 50V
C32 Ceramic 0.001pF 50V C107 Ceramic 0C.001uF 50V
C33 Ceramic 0.001pF 50V

C34 Ceramic 0.001uF 50V

C35 Ceramic 0.00tuF 50V J1 Connector TMP-J01X-A2
C36 Ceramic 68pF 50V J2 Connector TMP-JO1X-A2
C37 Ceramic 0.5pF 50V J3 . Connector B3B-EH-S

C38 Ceramic 22pF 50V J4 Connector HSJ0836-01-010
C39 Ceramic 6pF 50V J5 Connector 5124-13BH

C40 Ceramic 0.001pF 50V J6 Connector B86B-EH-S

C41 Ceramic 470pF 50V

C42 Ceramic 0.00tpyF 50V

C43 Ceramic 0.001puF 50V EP1 P.C. Board B-16888 (RX)
Ca4 Ceramic 0.001uF 50V

C4a5 Ceramic 470pF 50V

C46 Ceramic 0.001uF 50V

c47 Ceramic 0.001uF 50V

C48 Ceramic 47pF 50V

C49 Barrier Layer 0.0015uF 25V

€50 Ceramic 33pF 50V

C51 Barrier Layer 0.0015uF 25V

C52 Barrier Layer 0.01uF 25V

C53 Ceramic 0.001uF 50V

C54 Tantalum 1uF 35V DN

C55 Ceramic 0.001uF 50V

C56 Barrier Layer 0.01uF 25V

C57 Barrier Layer 0.01uF 25V

C58 Batrier Layer 0.01uF 25V

C59 Ceramic 0.001uF 50V

C80 Electrolytic 1pF 50V MS7

61 Barrier Layer 0.01uF 25V

Ce62 Electrolytic 10uF WY MS5

C63 Ceramic 470pF 50V

C64 Tantalum 0.1pF 35V DN

C65 Electrolytic 47uF 16V 88

C66 Electrolytic 220uF 16Y 8§

Cce7 Electrolytic 47uF 16V 8§

C68 Electrolytic 220uF 16V 8§

CB9 Barrier Layer 0.1uF 16V

C70 Electrolytic 470uF 16V S8

cr1 Tantalum 1pF 35V DN

‘C72 Tantalum 4.7uF 186V DN

C73 Ceramic 0.001uF 50V

Ccr4 Barrier Layer 0.01uF 25V

C75 Barrier Layer 0.01uF 25V

C76 Barrier Layer 0.01uF 25V

c77 Barrier Layer 0.01puF 25V
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SECTION 9

OPTIONAL UNITS

9-1 UT-40 TONE SQUELCH UNIT CIRCUIT DESCRIPTION

9-1-1 GENERAL DESCRIPTION

IC1 is a tone encoder/decoder IC chip that outputs and
detects 37 different kinds of tones. A tone is set by
serial data from IC1 on the EF UNIT in the IC-228A/E/H
transceiver.

IC2 functions as a serial/parallel converter, applying
6-bit parallel data to IC1. The following table shows the
relation between frequency and input data in IC1.

OUTPUT IC1 INPUT PIN NUMBER OUTPUT IC1 INPUT PIN NUMBER OUTPUT IC1 INPUT PIN NUMBER
FREQUENCY FREQUENCY FREQUENCY
[Hz] 34|56 8 [Hz) 3|4a|5|6|7]|8 [Hz] 34|55 |6]7]|8
67.0 H{L|H|H|H|L 1109 H{L|[H|[L|H]|H 173.8 L{L{L]H]|L|H
71.9 L{L|H|H[H]|L 114.8 LiL|H]|L]|H]|H 179.9 HIH|[H{L]|L]|H
74.4 HIH[L|H|H|L 1188 H{H|L|{L]|H]|H 186.2 L{H|[H]|L|L][H
77.0 LIH|L|H|[H][L 123.0 L{H|[L|L]|H]|H 192.8 HiL[H[L]L]|H
79.7 HlL|{L|H|[H{L 127.3 HiL|[L|[L|[H]|H 203.5 L{c|H]L]|L|H
82.5 L{L|L|H[H]|L 131.8 LiL|{L]|L]|H]|H 2107 HlH[L|L]|L|H
85.4 HIH[H|L|H|L 1365 HIH[H{H|[L]|H 218.1 L{H[L|L|L[H
88.5 LIH|H]L|[H]L 1413 L{H[H]|H]|L]|H 225.7 H{L|[L|[L]L]|H
915 H{L|{H|L|H|IL 146.2 Hl{L|[H|[H]|L]H 233.6 L{c{ce]|LfL|mH
94.8 H{L{L|H|H|H 151.4 L{L|H|H]|L]|H 241.8 HIH{H[H[H]|L
100.0 L{L|{L|H[H]|H 156.7 HIH|[L|[H|L]|H 250.3 L{H[H|H]|H]L
1035 HIH|H|L|H|H 162.2 L{H[L|H]|L]|H — - =-1-1=-1-1-
107.2 L{H|H|L|H[H 167.9 HlL|[L[H|L]|H — -i=-1=-1=-1-1-
H:HIGH  L:LOW

9-1-2 ENCODER CIRCUIT

Pin 26 in IC1 outputs a programmed tone frequency when
pin 12 in IC1 becomes “L.”

Q4 functions as a buffer amplifier. The collector of Q4
outputs the tone signal and the signal is applied to the
VCO circuit to be modulated.

Tone deviation can be adjusted by R10.

9-1-3 DECODER CIRCUIT

Detected signals from pin 9 in IC1 on the RX UNIT of the
IC-228A/E/H are applied to pin 29 in IC1 on the UT-40
through the DET line. When the signals have a tone
modulated and the tone is matched with the program-
med tone frequency by IC2, pin 23 in IC1 changes from
“HIGH"” to “LOW.”

* When the tone squelch function is turned OFF:

Both pins 11 and 12 in IC2 are “HIGH” and +5V are not
applied to IC1. Q2 and Q83 turn OFF and the TSQL line
is “HIGH.”

¢ When the tone squelch function is turned ON:

Pin 11 of IC2 is “HIGH” and pin 12 of IC2 is “LOW.”
Q2 and Q3 turn ON.

Both

When the received tone frequency is not matched with
the programmed tone f(equency, pin 23 of IC1 is “LOW”
and the TSQL line is “LOW.”

When the received tone frequency is matched with the
programmed tone, pin 23 becomes “HIGH” and the
TSQL line becomes “HIGH.”
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9-2 UT-40 VOLTAGE/CIRCUIT DIAGRAM
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9-3 UT-40 BOARD LAYOUTS

COMPONENT SIDE

FOIL SIDE
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9-4 UT-40 BLOCK DIAGRAM

MUTE
DETO — LOW-PASS BANDPASS SWITCH
> Amp FILTER FILTER {>| DETECTOR DI ——>TsaL
TC4581
e e
2 19 * AMP
! Q4 ——» TONE
: > 25C4081
DIVIDER ROM :
| A
1
i
{
: AMP
ON/OFF
I 1c1 o 10
MN6520 DAZ04
E‘lj OSCILLA- DECODER TX/RX U
T TOR CONTROL
CR245
‘.\
CONTROL
1C2
HPD4094 <}—— RECEIVE MODE
AF zi»\_\ ———— TRANSMIT MODE
<&——————COMMON MODE
< Q X
b — Q
<
5 O
[T. SQL UNIT]
REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
iIC1 1C MNB520 R Resistor 22kQ MCRO3 EZH J
ic2 IC UPD4094BG R10 Trimrmer 22k} RHO4A3AJ4)
IC3 IC TC4881F R11 Resistor 100kQ2 MCRO3 EZH J
1IC4 IC TCAS81F R12 Resistor 100kQ MCRO3 EZH J
Ri13 Resistor MO MCRO3 EZH J
R14 Resistor 4.7k MCR0O3 EZH J
Q1 Transistor DTAT44EU R15 Resistor 2.2MQ MCROS EZH J
Q2 Transistor DTA144EU
Qg3 Transistor DTC144EU
Q4 Transistor 28C4081 R C1 Ceramic 0.1uF GRM40 F
c2 Ceramic 0.1uF GRM40 F
c3 Ceramic 50uF GRM39 SL 180J
D1 Diode DA204U C4 Ceramic 50uF GRM39 SL 180J
D2 Diode 185193 C5 Tantaium 33uF TESVCOG336M12L
cé Ceramic 50uF GRM39 B 471K
c7 Ceramic O.1uF GRM40 F
X1 Crystal CR245 c8 Ceramic 0.1uF GRM40 F
C9 Ceramic C.1uF GRM40 F
A1 Resistor 10kQ2 MCRO3 EZH J
R2 Resistor 15kQ2 MCRO3 EZH J J1 Connector PI2BAIOM
R3 Resistor 150kQ) MCRO3 EZH J
R4 Resistor 2.2kQ2 MCR03 EZH J
RS Resistor 10kQ2 MCRO3 EZH J EP1 P.C. Board B-1577C
R6 Resistor 10x02 MCRO3 EZH J
R7 Resistor 100k MCRO3 EZH J
R8 Resistor 47kEY MCRO3 EZH J
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SECTION 10 VOLTAGE DIAGRAM
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