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FOREWORD

Thank you for purchasing the 1C-228A/E/H 144MHz FM
TRANSCEIVER. The IC-228A/E/H is compact and easy to
operate with high output power and the latest technology.

Please read this instruction manual thoroughly before
operating the transceiver and feel free to contact your
nearest lcom Dealer or Service Center if you require
assistance or information regarding the operation of your
new transceiver. '

UNPACKING

® Microphone *! . .. ... ... ...... e oo 1
@ DCecable.................. e e e i e e e e 1
® Mountingbracket*? . .. ... ... ... ... .. ... 1
@ Mountingbracketknobs. . . ........... ... 4
® Self-tappingscrews (AO5Xx16). . . . . . .. .. v v ... 4
® Screws (MEXx12) . . .. ... .. e 4
@ Flatwashers (MB). . . . . ... . ... .. ... 4
Flatwashers (M4). . . . . . . ... . ... .. ... .0..... 4
@ Setscrews (A)4x8 ... ... ... i 4
@ Nuts(M5B) . . .. ... e e 4
@ Fuses (1BA) . . . . . . . . . . i e 2
@ External speakerplug. .. ......... e e e e e 1
@ Cablelugs . ................. e e e e .. 2
@ Microphonehanger. . . . . . .. . v i e, 1
® Supportbracket. . ............... e e 1
*1

HM-14 for IC-228A/H (U.S.A. version)

HM-12 for IC-228A/H (Australia, Asia versions)
HM-15 for 1C-228E/H (Europe, Italy versions)
*2 Style differs from 1C-228A/E.
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e COMPACT AND HIGH
OUTPUT POWER

e SIMPLE PANEL DESIGN

¢ 20 MEMORY CHANNELS
PLUS A CALL CHANNEL

e PROGRAMMED SCAN
AND MEMORY SCAN

¢ PRIORITY WATCH

¢ POCKET BEEP FUNCTION

¢ MONITOR FUNCTION

§
FEATURES 2 Tl

Many conventional functions included in a com-
pact body, and 45W™ of powerful output on any
frequency in the 2m band. (*IC-228A/E : 25W)

Front panel layout is extremely simple even with
many functions available. Because of the con-
venient SET mcde programs tone, offset; tuning
step, scan edge, etc., for a simple design.

The transceiver is equipped with a total of 20
memory channels and a call channel. Each me-
mory channel can independently memorize an
operating frequency and all information required
to work a repeater.

Two scans, the Programmed Scan and the Memory
Scan, are provided on the transceiver. In addition,
the Memory Skip function can be programmed in
each memory channel to skip your unnecessary
memory channel during Memory Scan.

During VFO mode operation, the Priority Watch
watches memory channels in sequence, a memory
channel or the call channel every bsec. You can
wait for a call from station while in contact with
other station.

The convenient Pocket Beep function lets you
know with a 30sec. beep and “SQL" flashing on
the FUNCTION DISPLAY when subaudible tones
identical to your own pre-programmed ones arrive
at the transceiver. The Pocket Beep function
requires an optional UT-40 TONE SQUELCH
UNIT.

The Monitor function opens the squelch (also
Tone Squelch when the UT-40 is installed) without
rotating the [SQL/MONITOR] CONTROL back
and forth at the squelch threshold level. Only you
push the control.

I\D(
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3-1 FRONT PANEL

TRANSMIT INDICATOR [TXI]
Lights while transmitting. (p. 12)

RECEIVE INDICATOR [RX]

(p. 11)

Lights while receiving and when the squelch opens.

CALL CHANNEL SWITCH [CALL]
Accesses and leaves CALL CHANNEL mode. (p. 14)

VEO/MEMORY SWITCH [VFO/M]
Selects VFO or MEMORY mode. (p. 15)

TUNING CONTROL ‘
Changes the operating frequency in VFO mode. (p.11)

Changes the memory channel in MEMORY mode. (p. 15)

Changes the programming contents in SET mode.
(pgs. 23 ~ 26)

)
]

VFO/M CALL

|[y_:

2,
D% ©= |
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SET

T8

MEMORY WRITE SWITCH [MW]

Push and hold this switch to activate the following

functions:

- Memory writing (in VFO mode) {(p. 16)

- Memory transferring (in MEMORY mode) (p. 16)

- Call channel programming (in CALL CHANNEL
mode) (p. 14)

LOCK SWITCH [LOCK]

Deactivates the TUNING CONTROL and unlocked-type
switches.

SET MODE SWITCH [SET]
Selects and changes SET mode from VFO mode. (p. 22)

Sets a memory skip channel in MEMORY mode. (p. 19)




PANEL DESCRIPTION 3

SQUELCH CONTROL/MONITOR SWITCH
[SQL/MONITOR] o
Rotate this control to adjust the squelch threshold level.

(p.12)

While pushing this control the Monitor function is
activated. (pgs. 13, 29)

POWER SWITCH/VOLUME CONTROL [ON/VOL]

Push this control to turn the power ON and OFF.
{p.11)

Rotate this control to adjust the audio level. (p. 11)

DUPLEX SWITCH [DUP]
Selects —duplex, +duplex or simplex in sequence. (p. 13)

o|e_vrsa |} TONE SWITCH [T/T.sQL]
@ C‘___Cl_:___, Turns the subaudibie tone encoder ON and OFF (U.S.A.
and Asia versions). (p. 13)
SOt MONITOR P Turns the subaudible tone encoder and Tone Squelch
Q OO Oo ON and OFF in sequence when an optional UT-40 is
______.—@ olo installed. (p. 28) ,

MICROPHONE CONNECTOR
Connects the supplied microphone to the transceiver.
(p.6)

TRANSMIT POWER SWITCH [HI/LO]
Sets the transmit power to HIGH or LOW. (p. 12)

IC-228H : HIGH 45W, LOW 5W
1C-228A/E : HIGH 25W, LOW bW

PRIORITY SWITCH [PRIO]

Turns the Priority Watch ON and OFF. (p. 20)

TUNING STEP SWITCH (TSI

Sets TUNING CONTROL step to 1TMHz. (p. 11)

-lh-‘
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3 PANEL DESCRIPTION

3-2 FUNCTION DISPLAY

DUPLEX INDICATOR
— “DUP—"" appears when —duplex is

selected. -

— “DUP” appears when +duplex is
selected. - (p. 13)

PRIORITY INDICATOR
Lights
activated. (p. 20)

TUNING STEP INDICATOR
Lights when the [TS] SWITCH is turned
ON. (p. 11)

when the Priority Watch is | —

TONE INDICATOR

— “TONE’” appears when the tone
encoder is turned ON. (U.S.A. and
Asia versions; or other version with
the UT-40) (p. 13)

— “SQL" appears when the UT-40
(optional) Pocket Beep function is
activated. (p. 28)

— “TONE SQUELCH' appears when
the UT-40 (optional) Tone Squelch
function is activated. (p. 29)

FREQUENCY READOUT
Shows the operating frequency except in
SET mode.

'DUP ='' TONE SQL'

LOW POWER INDICATOR
Lights when LOW power is selected with
the [HI/LO] SWITCH. (p.12)

S/RF INDICATOR

— Shows signal strength when receiving.

— Shows relative output power selection
when transmitting. ’

MEMORY INDICATOR

Lights when MEMORY mode is selected
with the [VFO/M] SWITCH. (p. 15)

MEMORY CHANNEL READOUT
Shows memory channel numbers (p. 15)
except under the following conditions:

*‘/C'* appears when the [CALL] SWITCH
is turned ON. (p. 14)

*“L" appears when the [LOCK] SWITCH
is turned ON.

SKIP CHANNEL INDICATOR
Lights when a memory channel is pro-
grammed as a skip channel. (p. 19)




3-3 REAR PANEL

PANEL DESCRIPTION 3

POWER CONNECTOR
Accepts 13.8V DC using the supplied
DC cable. (p. 8)

3-4 MICROPHONE

ANTENNA CONNECTOR
Connects a b0Q2 antenna with PL-259
connector. (p.9)

EXTERNAL SPEAKER JACK
Connects an 882 speaker, if required.

@® UP/DOWN SWITCHES
Push either of these switches to change
the operating frequency or memory
channel.

Push and hold either of these switches
to start scanning.

@ PTT SWITCH

Push to transmit.

® UP/DOWN ON/OFF SWITCH

Prevents accidental changes of the [UP]
and [DN] SWITCHES.

@ DTMF KEYPAD (HM-14 only)
Produces DTMF signals while trans-
mitting.

® TONE CALL SWITCH (HM-15 only)

Transmits a 1750Hz tone signal.

eMIC CONNECTOR
(Front panel view)
@ Mmic INPUT
2 +8v DC OUTPUT

3 FREQ UP/DOWN

AF OUTPUT

@ GND (Microphone ground)
® GND (PTT ground)

® PTT

@ T sSQL BUSY OUT
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(1) LOCATION

Select a location for the transceiver that does not

interfere with your driving in any way. We recom-
mend the locations shown in the diagrams below.

LOCATION
NOTES:
directly on it.

NEVER place the transceiver in direct sunlight.
DO NOT place the transceiver where hot or cold air blows

DO NOT place the transceiver where normal operation of the

vehicle may be hindered.

(2) MOUNTING

Securely mount the transceiver with the supplied

mounting bracket to minimize vibrations.

®MOUNTING THE TRANSCEIVER

visability.

Adijust installation
angle for good

1)

2)

3)

4)

Drill four holes where the transceiver

will be mounted.

® approx. 5.5 ~ 6mm for using nuts.
approx. 2 ~ 3mm for using self-tap-
ping screws. '

Tighten the screws using the supplied
nuts and washers.

If the mounting location is. not flat,
use the supplied support bracket.

Adjust the angle for the clearest view
of the FUNCTION DISPLAY.

) Make sure all screws or nuts are

tightened.




(3) BATTERY CONNECTION

INSTALLATION 4

|
m

e 6 e s

red® @ © black

12V

CONNECTION NEVER connect the transceiver directly to a 24V battery.

NOTES: DO NOT use the cigarette lighter socket for power connections.
To prevent the voltage from dropping, solder or crimp the
cable lag when connecting the power cable to the battery.

(4) EXTERNAL POWER
SUPPLY

Use a 13.8V DC power supply with more than
10A for the 1C-228H and more than 7A for the
IC-228A/E, if required. The following power sup-

plies are available from lcom. See p. 36 for photos.

IC-PS30 : 25A capacity for the 1C-228H

PS-45 : 8A capacity for the IC-228A/E
(OPC-102 cable must be purchased
separately.)

When using the transceiver as a base station, be
sure a ground terminal of the power supply is
grounded. Use the heaviest gauge wire or strap
available and make the connection as short as
possible.

CD}
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4 INSTALLATION

(5) ANTENNA LOCATION To obtain maximum performance from the
transceiver, select a high-quality antenna and a
good chation.

® Best location for a good radiation
pattern. Drill a hole or use a

Roof-mount antenna \ Trunk-mount antenna
magnetic antenna base. ]

Gutter mount antenng——

54 00\\
On 0/

»

Bumper-mount antenna
e Best location for longer antennas.

(6) ANTENNA CONNECTOR A PL-259 type antenna connector is used for the
transceiver.

1) Slide the coupling ring over the coaxial
cable. Strip only the cable jacket, but
keep the jacket in place for soft soldering.

Couplingring  10mm (Soft solder)
2) Soft solder the shield conductor.

10mm Soft solder

e |l

3) Strip the cable as shown in the figure,
1~2mm and soft solder the center conductor.

solder solder

4) Slide the connector body onto the
coaxial cable and solder.

5) Screw the coupling ring onto the con-
nector body.

=

(1 inch = 25.4mm)




(1) VFO MODE
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(4) SET MODE

DUP

O}

L]
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MODE

B MODE CONSTRUCTION

CHART

| N
MODE CONSTRUCTION O Il

The transceiver has 4 different modes for versatile,
multi-function operations.

This mode is used for normal operations over the
entire band.

This mode is used for operating the transceiver
using memory channel contents. You can use 20
memory channels for programming (i.e., repeater

‘frequencies, your group frequency, etc’.).

This mode provides a one touch calling channel
independent from MEMORY mode. You can
program the most often used frequency into this
channel.

This mode is used for programming a subaudible
tone frequency (U.S.A. and Asia versions), offset
frequency, tuning step, programmed scan edge,
beep tone ON/OFF and dimmer.

o]
VFO mode - 1 MEMORY mode
A
y v

CALL CHANNEL

SET mode
mode
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B O BASIC OPERATIONS

6-1 FREQUENCY SETTING

IZ Select VFOI l1 Power ONI

Ul ]=
0
(D=

LS Set freq.

L

|3 Push for 1MHzI

4 Seep.24

| 6 Set freq. |

6-2 RECEIVING

The transceiver has the following tuning steps
selected by TUNING CONTROL rotation:

IC-228A/H : 5, 10, 15, 20, 25kHz and 1MHz
(with TS)
IC-228E/H : 12.5, 25kHz and 1MHz (with TS)

e The tuning step is programmed in SET mode.
The minimum step, 5 and 12.5kHz can be
changed by resetting the CPU.

1) Push [ON/VOL] to turn the power ON.

2) When MEMORY mode is selected (“M’’ appears
on the FUNCTION DISPLAY), push [VFO/M]
to select VFO mode.

3) Select the tuning step, TMHz or programmed
step with [TS].

e “TS" appears when the TMHz step is selected.
“TS" does not appear when the programmed
step is selected.

4) To select the programmed tuning step, refer to
Section 8 -4 TUNING STEP (p. 24).

5) Rotate the TUNING CONTROL to select the
desired frequency.

6) The microphone [UP] and [DN] SWITCHES
also change the frequency.

e [UP] and [DN] change the frequency in the
programmed tuning step, even if [TS] is
turned ON.

1) Turn the power ON and rotate [SQL/MONITOR]
maximum counterclockwise.

e The [RX] INDICATOR lights and audio is
emitted from the speaker.

2) Rotate [ON/VOL] to the desired audio level.



BASIC OPERATIONS 6

1 Power ON '3) Rotate [SQL/MONITOR] to the squelch
2 Adjust audio threshold point.

4) Set the desired frequency.

@ eWhen a signal is received, audio i itted

ived, audio is emitte

gann from the speaker and the S/RF INDICATOR
= shows the relative signal strength.

o O 101

;

4 Set freq. 3 Adijust SOL

5) Push [SQL/MONITOR] to open the squelch, if
desired.

6-3 TRANSMITTING

1) If “DUP-"" or ""DUP’"" appears on the FUNC-

= @CID TION DISPLAY, push [DUP] until it disap-
o perars.
O
(e Loy =
4 2) Push [HI/LO] to select the output power.
[ Setect Hi or LOW| e 1C-228H * IC-228A/E
HIGH : 45W HIGH : 25W
LOwW : bW Low : 5W
2 Push lﬂﬂﬂlllﬂﬂﬂ " ” Y 1
4 Release e “LOW" appears when LOW power is selected.

3) Push the [PTT] SWITCH on the microphone to
transmit.

eThe [TX] INDICATOR lights and the S/RF
INDICATOR shows relative output power
selection.

4) Speak into the microphone using your normal
voice level.

e Do not hold the microphone too closely to
your mouth or speak loudly. This may distort
the signal.

5) Release [PTT] for receiving.



© BASIC OPERATIONS

6-4 REPEATER
OPERATION

When working a repeater, set the transceiver to
duplex. Most repeaters can be accessed only with
a tone.

1) Push- [DUP]
+duplex.

once for —duplex or twice for

{ 1 Set duplex I

—

Cl = @(::) e Either of the following indicators appear on
the FUNCTION DISPLAY.
° “DUP—"": Transmit freq
ST T ] ©\ = Receive freq. — Offset freq.

“DUP"” : Transmit freq.

= Receive freq. + Offset freq.

|4 Check TX freq.

e Offset frequency programming is described on
p. 24.

‘ 2 See below for tone I

2) Transmit a tone to access the repeater, if
required. See below.

3) Push the [PTT] SWITCH on the microphone to
transmit.

e The transmit frequency automatically shifts
with the offset frequency.

4) To check the transmit frequency while receiving,
push the [SOL/MONITOR] CONTROL.

e The squelch opens.
also opens.)

(Optional Tone Squelch

e Subaudible tone

Push [T/T.SQL] to turn a
subaudible tone ON and
OFF. See p. 23 for tone
frequency programming.

T/T7.SQL

_—)

““TONE" appears on the
FUNCTION DISPLAY.
(U.S.A. and Asia versions)

¢ DTMF tone

Push and hold the [PTT]
SWITCH and then push the
required number on the
microphone back panel.

{U.S.A. version)

¢ 1750Hz tone

Push and hold the [TONE]
SWITCH on the micro-
phone for 1 ~ 3sec.
(approx.) to transmit a

1750Hz tone.

(Europe and ltaly versions)




7-1 CALL CHANNEL MODE

FUNCTION OPERATIONS 7

The transceiver has an independent CALL CHAN-
NAL mode which provides easy access to your
most often used frequency.

The CALL CHANNEL mode can be accessed from
any mode.

VFO mode

3

o
VFO/M

A

o
CALL

MEMORY mode

o
CALL

CALL CHANNEL mode

(1) CALL CHANNEL

READING

(2) CALL CHANNEL

PROGRAMMING

In CALL CHANNEL mode

(Wt ruitt
1 1a.uuy

i
LR

Push and hold

1) Push [CALL] to access CALL CHANNEL
mode.

e “C" appears in place of the memory channel
number.

e The TUNING CONTROL is deactivated.

2) Push [CALL] again to return to the previous
mode.

o [VFO/M] also leaves CALL CHANNEL mode.

1) Push [VFO/M] to access VFO mode.

eBe sure “M’ and ‘‘C" disappear from the
FUNCTION DISPLAY.

2) Select the required contents to be programmed

(operating frequency, repeater information, etc.).

e See pgs. 11 and 13 for selection.

3) Push [CALL] to access CALL CHANNEL mode.

4) Push and hold [MW] until three beeps are emit-

ted from the speaker.



7 FUNCTION OPERATIONS

7-2 MEMORY MODE The transceiver has 20 memory channels. Each
‘ memory channel independently stores a frequency,

duplex condition, offset frequency, subaudible
tone frequency (U.S.A. and Asia versions) and
the Memory Skip function.

VFO mode - >
° MEMORY mode
A VFO/M
\
CALL CHANNEL Memory channels 0 ~ 19
mode | = >
CALL
(1) MEMORY CHANNEL 1) Push [VFO/M] to select MEMORY mode.
o 'M’’ appears on the FUNCTION DISPLAY.
’“.,"l; ,",':"',"“ 2) Rotate the TUNING CONTROL to select the
T ",5, desired memory channel.
VEO e The microphone [UP] and [DN] SWITCHES
mode also change the memory channel.
Mmgsy 3) Push [VFO/M] again to return to VFO mode.
1
aLuuy
Lo W]
i,

With TUNING CONTROL
or [UP]/[DN]



(2) MEMORY WRITING

In VFO mode

DUP - TONE
(I Cin
(13,914

Push and hold

(3) MEMORY
TRANSFERRING

in MEMORY mode

o
Ly
Q@

]

(4c
113.4

Push and hold

FUNCTION OPERATIONS 7

1) Select the desired memory channel to be pro-
grammed. See (1) MEMORY CHANNEL (p. 15).

2) Push [VFO/M] to select VFO mode.

e “M" disappears from the FUNCTION DIS-
PLAY.

3) Select the required contents to be programmed
(operating frequency, repeater information,
etc.).

e See pgs. 11 and 13 for selection.

4) Push and hold [MW] until three beeps are
emitted from the speaker.

e Memory writing has been completed. To
check the contents, push [VFO/M].

Copy and transfer the displayed memory contents
into VFO mode. This function is useful for
searching for signals around the memory channel
frequency.

The memory channel contents are not erased.

1) Select the desired memory channel to be trans-
ferred. See (1) MEMORY CHANNEL (p. 15).

2) Push and hold [MW] until three beeps are
emitted from the speaker.

e The transceiver automatically changes to VFO
mode.



7 FUNCTION OPERATIONS

7-3 SCAN FUNCT|ON The transceiver has two scans, the Programmed
Scan and the Memory Scan to automatically search
for a signal.

(1) PROGRAMMED SCAN The Programmed Scan scans all frequencies bet-

ween two frequency edges. Refer to Section 8 -5
PROGRAMMED SCAN EDGES (p. 25).

Scan
Scan edge A or B \_'j Scan edge B or A
Jump
[1 Select VFQ[ 1) Select VFO mode with [VFO/M].

2) Rotate and adjust [SQL/MONITOR] to the
squelch threshold point.

e The [RX] INDICATOR goes out.

| (AR

o o 101

3) Push and hold [UP] or [DN] on the micro-
phone for 0.bsec. (approx.) to start the Pro-
grammed Scan.

2 Rotate to threshold

: e [UP] : starts upward scan.
Push and hold [DN] : starts downward scan.

w

e The decimal point blinks during scanning.

4) When a signal is received, scanning stops.
e After 15sec., scanning resumes.

e 2sec. after signal disappears, scanning starts
again.

5) To cancel the scanning, push [UP] or [DN] on
the microphone.

e TUNING CONTROL, [VFO/M] or [CALL]
also cancels the scanning.



FUNCTION OPERATIONS 7

(2) MEMORY SCAN The Memory Scan scans all memory channels in

succession. To skip certain memory channels,

refer to (3) MEMORY SKIP FUNCTION on the
next page.

l 1 Select MEMORYJ 1) Select MEMORY mode with [VFO/M].

— 2) Rotate and adjust [SQL/MONITOR] to the
squelch threshold point.

e The [RX] INDICATOR goes out.

o O 11

=l el

3) Push and hold [UP] or [DN] on the micro-
phone for 0.5sec. (approx.) to start the Memory
Scan.

| 2 Rotate to threshold |

| 3 Push and hold e [UP] : starts the upward memory scan.
]
: [DN] : starts the downward memory scan.

e The decimal point and ““M" blink during scan-
ning.

4) When a signal is received, scanning stops.

e After 1bsec., scanning resumes.
, - e 2sec. after signal disappears, scanning resumes. .

Blinks during scanning

5) To cancel the scanning, push [UP] or [DN] on
the microphone.

¢ TUNING CONTROL, [VFO/M] or [CALL]
also cancels the scanning.



7 FUNCTION OPERATIONS

(3) MEMORY SKIP
FUNCTION

The Memory Skip function programs memory
channels to be skipped during the Memory Scan.

The Memory Skip function can also be used for
the Priority Watch. See p. 21, VFO «— MEMORY
CHANGING.

|1 Select MEMORY |
‘e @CID‘
O © o
S nnn s

3 Push to program

LZ Select a channel

Programmed
as a skip channel

1) Select MEMORY mode with [VFO/M].
e “M" appears on the FUNCTION DISPLAY.

2) Select the memory channel to be skipped with
the TUNING CONTROL.

3) Push [SET] to program the selected memory
channel as the skip channel.

o “SKIP’ appears on the FUNCTION DISPLAY.

4) Push [SET] again to cancel the programmed
skip channel.

¢ “SKIP” disappears from the FUNCTION
DISPLAY.



7-4 PRIORITY WATCH

(1) VFO <= MEMORY
OR CALL CHANNEL

FUNCTION OPERATIONS 7

The Priority Watch watches memory channels in
sequence, -a memory channel or the call channel
during VFO operation. A memory or call channel
is watched once every bsec.

Operating frequency

N\

Watching frequency

MEMORY or
CALL

VFO )

- Transmitting accepted.
- [PRI10] cancels the watch.

While receiving on watching

frequency:

- Transmitting not accepted.

- [PRIO] returns to operating
frequency.

1 Set frequency in VFOJ

2 Select MEMORY or CALL |

o=

QO
o o0
ol 1. I\

3 Push to start

-,
)

PRIO € 0
1 1a.urue

-

&

“PRIO" appears

1) Select VFO mode with [VFO/M]. Then set the
desired operating frequency.

2) Push [VFO/M] or [CALL], then select the
desired watching frequency in a memory chan-
nel or the call channel.

3) Push [PRIO] to start the Priority Watch.

¢ ‘PRIO" appears on the FUNCTION DISPLAY
and the transceiver returns to VFO mode.

4) When a signal is received on the VFO frequency,
the Priority Watch continues.

5) When a signal is received on the watching fre-
quency (memory or call channel), the Priority
Watch stops on the watching frequency for

15sec.

e If you want to transmit on the watching fre-
quency, push [VFO/M] or [CALL]. The
Priority Watch is canceled.

6) To cancel the Priority Watch, push [PRIO]

again while the operating frequency is displayed.
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7 FUNCTION OPERATIONS

(2) VFO «— MEMORY
CHANNEL ClHANGING

Operating
frequency

- Transmitting
accepted.

- [PRIO] cantels
the watch

VFO

Watching

frequencies

While receiving

on watching freq.:

- Transmitting
not accepted.

- [PRIO] returns to

B0

operating frequency.

1 Set frequency in VFO
2 Access MEMORY

O O 101D

AT A

IZ Push to startAIV

3 Start Memory Scan

T [}
u
i
"“PRIO" appears I

Changes each
watching time

1) Select VFO mode with [VFO/M]. Then set the
desired operating frequency.

2) Push [VFO/M] to access MEMORY mode.

3) Push and hold the microphone [UP] or [DN]
SWITCH to start the Memory Scan.

e Use with the Memory Skip function to skip
channels you do not want to watch. (p. 19)

4) Push [PRIO] to start the Priority Watch.

e The transceiver returns to VFO mode, and
“PRIO" appears on the FUNCTION DISPLAY.

5) Each time of the transceiver watches the me-
mory channel, the memory channel changes.

6) When a signal is received on the VFO frequency,
the Priority Watch continues.

7) When a signal is received on the memory chan-
nel, the Priority Watch stops on the memory
channel for 15sec.

e |f you want to transmit on the memory chan-
nel, push [VFO/M]. The Priority Watch is
canceled.

8) To cancel the Priority Watch, push [PRIO]
again while the operating frequency is displayed.
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SET MODE S

8-1 SET MODE Push [SET] during VFO mode to access SET

CONSTRUCﬂON mode. The transceiver begins the display again in
the place in the cycle where it last stopped.

Contents as shown in the chart below are pro-
grammed in SET mode.

VFO mode

(4 gt

1Ly

i
u
[ ﬁ

P TTTTTTTTTTT T m e e E
H SET mode !
1 ]
] ]
1 . TONE H
1 The display returns - ser 1
i to VFO mode. f8_5 E
i i
i i
! T * Subaudible tone setting display E
]
: pup :
! T Crn 1
! LN 1 Ly 1
i |
: :
E Dimmer setting display Offset frequency setting display i
, :
] ]
1 ]
1 1
] 1
i L. o 1 1
! o~ an s . £J !
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i Beep tone ON/OFF setting display Tuning step setting display i
i J/ i
§ ]
] 1
1 ]
! - :
1 (g et Lt rUTHT !
! (IoLuuy | —— 1100y 1
! b A E
] 1
] 1
] 1
1 ]
[ -l

The subaudible tone frequency and offset * Only appears in the 1C-228A/H (U.S.A.

frequency can be independently program- and Asia versions). The UT-40 TONE
med in a memory channel. SQUELCH UNIT is required in other
versions. '
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8 SET MODE

8-2 SUBAUDIBLE TONE
FREQUENCY

(]
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O
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The subaudible tone setting display
shows 88.5Hz tone.

See pgs. 13 and 28 for operation
information.

Select one of 38 subaudible tone encoder fre-

quencies for repeater operation (only U.S.A. and
Asia versions).

When the UT-40 is installed, 37 CTCSS tone
encoder/decoder frequencies are selected (all
versions).

1) Select VFO mode with [VFO/M].

2) Push [SET] to access SET mode.

3) To select the subaudible tone setting display,
push [SET] several times until “TONE”

flashes on the FUNCTION DISPLAY.

4) Rotate the TUNING CONTROL to select the
desired tone frequency.

5) To access the next SET mode display, push
[SET]; or to return to VFO mode, push
[VFO/M].



8-3 OFFSET FREQUENCY

The offset frequency setting display
shows 600kHz (0.6MHz) offset.

See p. 13 for operation information.

8-4 TUNING STEP

‘.
(W)
\_7

L™

1§ .

The tuning step setting display
shows 25kHz step.

SET MODE 8

When duplex operation is selected, the transceiver
functions with this offset frequency.

1) Select VFO mode with [VFO/M].

2) Push [SET] to access SET mode.

3) To select the offset frequency setting display,
push [SET] several times until ““DUP’’ flashes
on the FUNCTION DISPLAY.

4) Rotate the TUNING CONTROL to select the
desired offset frequency.

e The [TS] SWITCH can be used to select the
offset frequency.

5) To access the next SET mode display, push
[SET]; or to return to VFO mode, push
[VFO/M].

The transceiver changes the frequency with pro-
grammable tuning steps when [TS] is turned OFF.

The minimum tuning step, bkHz (1C-228A/H) and
12.5kHz (1C-228E/H) can be set by CPU resetting
(p. 31)

1) Select VFO mode with [VFO/M].
2) Push [SET] to access SET mode.
3) To select the tuning step setting display, push

[SET] several times until TS’ flashes on the
FUNCTION DISPLAY.

4) Rotate the TUNING CONTROL to select the
desired tuning step.

5) To access the next SET mode display, push
[SET]; or to return to VFO mode, push
[VFO/M]. ‘



8 SET MODE

8-5 PROGRAMMED
SCAN EDGES

Scan edge setting displays

See p. 17 for operation.

The purpose of the Programmed Scan is to scan a
particular section of the band. Programmed scan
edges can be programmed in the following way:

1) Select VFO mode with [VFO/M].

2) Push [SET] to access SET mode.

3) To select the scan edge A setting display, push
[SET] several times until ““A” flashes on the
FUNCTION DISPLAY’s memory channel
readout.

4) Rotate the TUNING CONTROL to select the
upper or lower scan edge.

e The [TS] SWITCH can be used to select the
scan edge A frequency.

5) Push [SET] to access the scan edge B setting
display.

e ’b"” flashes on the FUNCTION DISPLAY's
memory channel readout.

6) Rotate the TUNING CONTROL to select the
other side of the scan edge.

e Use [TS], if desired.

7) To access the next SET mode display, push
[SET]; or to return to VFO mode, push
[VFO/M].



8-6 BEEP TONE ON/OFF
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The beep tone ON/OFF setting
display shows that the beep tones
are ON,

8-7 DIMMER CONTROL

e
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)

The dimmer setting display shows
brightest display.

SET MODE 8

A beep tone is emitted each time a switch is
pushed. If you do not require beep tones, they
can be eliminated in the following way:

1) Select VFO mode with [VFO/M].
2) Push [SET] to access SET mode.

3) To select the beep tone ON/OFF setting display,
push [SET] several times until ‘“‘b-on’”’ or
"“b-oFF’" appears on the FUNCTION DISPLAY.

4) Rotate the TUNING CONTROL to select the
beep ON (““b-on’’) or OFF ("‘b-oFF"’).

5) To access the next SET mode display, push
[SET]; or to return to VFO mode, push
[VFO/M].

The backlight of the FUNCTION DISPLAY can be
dimmed to suit your needs.

1) Select VFO mode with [VFO/M].
2) Push [SET] to access SET mode.

3) To select the dimmer setting display, push
[SET] several times until one of “’d-1"" ~ *‘d-4"’
appears on the FUNCTION DISPLAY.

4) Rotate the TUNING CONTROL to select the
desired backlight intensity.

e’d-1"” : dark
"“d-4"" : bright

5) To return to VFO mode, push [VFO/M].
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B O OPTIONAL TONE SQUELCH UNIT

9-1 UT-40
INSTALLATION

The optional UT-40 TONE SQUELCH UNIT
provides the Pocket Beep and Tone Squelch
functions.

1) Turn the power OFF and disconnect the power
cable from the transceiver.

2) Remove 2 screws from the bottom cover
(speaker side).

3) Open the bottom cover slowly (a little tight)
and disconnect the speaker connector.

e BE CAREFUL! Do not cut the speaker cord.

4) Connect the 10-pin plug to the connector on
the UT-40.

5) Remove the protective paper from the back of
the UT-40 to expose the adhesive strip, and

attach the unit as shown in the diagram below.

6) Replace the bottom cover and 2 screws.

¢ Open the bottom cover.

e Install the UT-40.




OPTIONAL TONE SQUELCH UNIT 9

9-2 POCKET BEEP The Pocket Beep function alerts you using 30sec.
FUNCTION beep tones and ‘‘SQL’ flashing when a call is
received with same subaudible tone programmed

in your transceiver.

This function is very convenient for times when
you are temporarily away from the transceiver.

To set a tone frequency, see p. 23. Install the
UT-40 (sold separately) for operating this function.

e 7 )
WhensamKs ,SIQ"-
tone is received.

e

OOﬂﬂ

1) Push [T/T.SQL] 2 times when the FUNCTION
DISPLAY does not show “TONE’’ and “SQL."”

saL ©“SQL" appears on the FUNCTION DISPLAY.

] 2) When a signal with same tone programmed is
received, 30sec. beeps are emitted and “SQL"
flashes on the FUNCTION DISPLAY.

3) Push any switch to stop the beeps.

e The transceiver selects the Tone Squelch
function.




O OPTIONAL TONE SQUELCH UNIT

0-3 TONE SQUELCH The Tone Squelch function allows you to receive a
FUNCT|ON signal only with the same subaudible tone pro-
grammed in your transceiver.

To set a tone frequency, see p. 23. Install the
UT-40 (sold separately) for operating this function.

ﬁ = o= /
o tDoi:feerent Z @ .O‘ Same tone o
sgs =lelel. = Iggga
1) Push [T/T.SQL] 3 times when the FUNCTION
DISPLAY does not show ““TONE’ and “’SQL."”
TONE SsaL e “TONE SQL” appears on the FUNCTION
Wi C oI
DISPLAY.

2) When a signal with the same tone programmed
is received, the squelch opens and the receiving
signal can be heard.

3) When a signal with a different tone is received,
the [RX] INDICATOR lights. However, the
squelch does not open.

e To listen the receiving signal, push [SQL/
MONITOR] to activate the Monitor function.

e When duplex is selected, the Monitor function
receives on the transmit frequency. '

4) Push [T/T.SQL] again to turn the Tone Squelch
function OFF.
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10 1 TROUBLESHOOTING

~ PROBLEM essuma CAUSE |  SOLUTION | REF
1. Power does not ° Polanty of the power con- | e Reconnect the power cable p. 8
come ON. nection is reversed. observing the proper polari-
ty.
® Blown fuse. ® Check the cause, then | p.32
replace the fuse.
2. No sound comes | ® [SQL/MONITORY] is e Set [SQL/MONITOR] at | p. 11
from the speaker. turned too far clockwise. the threshold point.
® The optional Tone Squelch | ® Turn OFF the Tone p- 29
is turned ON, if the UT-40 Squelch function.
is installed.
3. Sensitivity is low | ® Antenna feedline or the | ®Check, and if necessary, | p. 9
and only strong soldering of antenna con- replace the feedline; or
signals are audible. nector is cut or short solder the antenna con-
circuited. nector again.
4. No contact possi- | ® The transceiver is set to | ® Set to simplex. p.12
ble with -another duplex.
station.
5. Repeater can not | ®Wrong offset frequency is | ® Correct the offset fre- | p. 24
be accessed. programmed. quency.
® Wrong subaudible tone fre- | ® Correct the subaudible tone | p. 23
quency is programmed. frequency.
Be sure the offset and
subaudible tone frequencies
are independently program-
med on each memory
channel.
6. Frequency cannot | @ The [LOCK] SWITCH is | @ Turn OFF [LOCK]. p. 3
be set. turned ON.
o CALL CHANNEL mode is | ®Push [CALL] to leave |p. 14
selected. CALL CHANNEL mode.
7. Scan does not | @ Squelch is open. ® Set the squelch threshold | p.17
operate. point.
® Scan edge A equals B. ® Reset scan edges. p. 25
® All memory channels are | ®Cancel the Memory Skip | p. 19
programmed as the skip function in the desired
channel, channel.
8. All programmed ® Data error occurred in the | ® Replace the backup bat- | p.32
memories have CPU RAM because of the tery.
been erased. following problems:
- The backup battery is Reset the CPU. p. 31
empty.
- The CPU has been dam-
aged by static. )




10 MAINTENANCE

10-2 CPU RESETTING

(1) AUTOMATIC RESET

(2) MANUAL RESET

SQL/MONITOR

PUSH-ON/VOL

(3) MINIMUM TUNING
STEP SELECTION

e5kHz > 12.5kHz

SQL/MONITOR

PUSH-ON/VOL

¢ 12.5kHz — 5kHz

SQL/MONITOR

PUSH-ON/VOL

The transceiver resets the CPU itself when the

power is ON under the following conditions:

- the backup battery is empty.

- data error occurred in the CPU RAM stage caused
by static, etc. '

1) Turn }the power OFF.

2) While pushing and holding [SQL/MONITOR]
and [LOCK], turn the power ON.

When changing the minimum tuning step to 5kHz
and 12.5kHz in following way, frequency and tone
data are erased. However, beep tone and dimmer
data will be retained. ‘

1) Turn the power OFF.

2) While pushing and holding [SQL/MONITOR]
and [HI/LO], turn the power ON.

1) Turn the power OFF.

2) While pushing and holding [SQL/MONITOR]
and [PRIO], turn the power ON.



10-3 MISCELLANEOUS
MAINTENANCE

B BACKUP BATTERY

B FUSE REPLACEMENT

MAINTENANCE 10

The transceiver has a lithium backup battery
installed. The usual life of the battery is more
than 5 years. If the battery is exhausted, the
transceiver operates normally but channel infor-
mation in memory channels is not retained each
time of the power is turned ON.

Locate the cause of a blown fuse before replacing
it and operating the transceiver, if possible.

e DC line fuse : 15A (all versions)
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B TOP VIEW (MAIN UNIT)
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Bl BOTTOM VIEW (RX UNIT)

lore|nbai AG :£D|

(3ndul A7) JOy4 £3)
‘lpe Jarow-g :9ey

31 321D 4] 11Dl

J1 4amod Jv :ZD|

induo 07 18| :2r

UOISJIaA "Y'S N HBZZ D1 Moys soloyd anoqy

1HN2412 BUIYOIIMS A8 Y/ L

(uondo) op-1N
40} 10328UU0YD g

Indu euusiuy L[

Jeyidwe 4y D

Jaxiw 18| €D



N
I 12 SPECIFICATIONS

B GENERAL

® Frequency coverage

IC-228A/H | U.S.A. 140.00 ~ 150.00MHz*

138.00 ~ 174.00MHz*

IC-228A/H | Australia 144.00 ~ 148.00MHz 144.00 ~ 148.00MHz
IC-228A/H | Asia . 138.00 ~ 174.00MHz* 140.00 ~ 150.00MHz*
IC-228E/H | Europe 144.00 ~ 146.00MHz 144.00 ~ 146.00MHz

1C-228E/H | ltaly 140.00 ~ 150.00MHz* 140.00 ~ 150.00MHz*

® Mode

® Selectable tuning steps
(Initial)

® Memory channeis

® Antenna impedance

® Power supply requirement :

® Current drain
(1C-228H)

® Current drain
(1C-228A/E)

® Usable temperature range
® Frequency stability
® Dimensions

® Weight

B TRANSMITTER

® Qutput power

® Modulation system

® Max. frequency deviation
® Sprius emission

® Microphone impedance

B RECEIVER

e Receiver system

e Intermediate frequency
e Sensitivity

e Selectivity

e Audio output power

e Audio output impedance

* 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

50

13.8V DC +15% (negative ground)

Receive 450mA (standby)
800mA (max. audio output)
Transmit 3.5A (LOW)
9.5A (HIGH)
Receive 450mA (standby)
800mA (max. audio output)
Transmit 3.0A (LOW)
6.0A (HIGH)

—10°C ~ +60°C (14°F ~ 140°F)
+10ppm (—10°C ~ +60°C)
1C-228H 140(W) x 50(H) x 159(D) mm
5.5(W) x 2.0(H) x 6.3(D) inches
IC-228A/E 140(W) x 50(H) x 137(D) mm
5.5(W) x 2.0(H) x 5.4(D) inches
(Projections not included)
IC-228H 1.1kg (2.41bs) IC-228A/E 0.85kg (1.91bs)

1IC-228H 45W (HIGH), 5W (LOW)
1IC-228A/E 25W (HIGH), 5W (LOW)
Variable reactance frequency modulation
+5kHz

Less than —60dB

6000

Double-conversion superheterodyne

1st 17.2MHz 2nd 455kH:z

0.18uV for 12dB SINAD

More than 15kHz/—6dB Less than 30kHz/—60dB

More than 2.4W at 10% distortion with an 82 load.
8n

All stated specifications are subject to change without notice or obligation.
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IC-PS30. PS-45 , SP-8
AC POWER SUPPLY AC POWER SUPPLY EXTERNAL SPEAKER
13.8V 25A 13.8V 8A

The OPC-102 cable must
be purchased separately to
connect the [C-228A/E
with the PS-45.

SP-10 SM-8 SM-10
EXTERNAL SPEAKER DESK MICROPHONE COMPRESSOR/GRAPHIC
EQUALIZER DESK TOP
MICROPHONE

HS-15 HS-158B ) UT-40
FLEXIBLE MOBILE SWITCHBOX FOR TONE SQUELCH UNIT
MICROPHONE HS-156
HM-16 SPEAKER-MICROPHONE
HM-17 SPEAKER-MICROPHONE (Tone call switch included)
WR-200 SWR & POWER METER (1.8 ~ 150MHz, max. 200W)

36
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