IC-02A/AT/E

144MHz FM TRANSCEIVER

INSTRUCTION MANUAL

@a1com|

FOREWORD

Thank you wery mach Tor choodbng this 1GOM product

Tha ICOZAMATIE |3 & complota VHF handbeld tiansoskenr [no onn small, compact packoge
developed by ICOM which utilizes the |atest computer technology and precision VHF engineering.

To fully enfoy the benefits of this high-perlonmance tramsceiver, please study the cperating manal
thotoughly elor 1o aperation, Abo, leol fran te Bonteet an autharlzed ICOM dealer il you have

any guestions relating to the operation of this modal,
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SECTION 1 FEATURES

eSYNTHESIZED HANDHELD This small, light-weight handheld transceiver comes in handy for use
TRANSCEIVER any time; whether outdoors, in a car, or at home. The operating
frequency can be entered by pushing the front panel keys as can the
frequency step rate, duplex offset frequency and subaudible tone

(IC-02AT only).

eMULTI-PURPOSE SCANNING Memory scan allows you to monitor all memory channels. Pro-
grammed scan provides scanning between two programmed fre-
quencies. Auto-stop is also provided which stops the scan when a
signal is received, but allows the scan to resume when the signal
goes away.

10 MEMORY CHANNELS The IC-02A/AT/E has ten memory channels and each channel stores
the operating frequency as well as duplex/simplex, duplex offset and
subaudible tone frequency (IC-02AT only) information for your
operating convenience.

eSLIDE-ON BATTERY The supplied IC-BP3 is a rechargeable nickei-cadmium battery pack
which slides on or off the IC-02A/AT/E for easy removal or installa-
tion. A one button quick-release lock is provided to prevent
unwanted removal.



*RUGGED CONSTRUCTION

®EASY-TO-READ DISPLAY

®DUAL POWER LEVELS

SVARIOUS ACCESSORIES
AVAILABLE

Constructed with an all metal chassis, stainiess steel battery slide
rails, reinforeed die-cast sluminum back as well as moistere and dust
resistant seals. the 1C-G2A/AT/E is built to stand up to the maost
demanding environments.

Thiz set employs an easy-to-read LCD readout.  This displays the
operating frequency as well as the memory channel nurmber, duglex
maode, scan mode, lock function, tone encoder ¢nable indicator, etc.

In addition an S/RF meter & provided in the form of 3 segmented
LCD bar across the battam of the display.

Transmitter output can be switched easily between twe levels; 3W
output HIGH for long distances and 0,59 LOW for short distances.
Battery consumption will be minimized in the LOW power mode,
The IC-BPT power pack as an option gives 5W output and the
standard aluminwm case back provides superior heat sinking when
the umit 15 run at that level.

All 1C-2 series acoessories are compatible with the 1C-02 series plus
thera ara new options such as the IC-BPT and IC-BPB battery packs
and the HE- 10 headset with PTT switchbox and VOX unit options,

SECTION 2 SPECIFICATIONS

GENERAL
MNumber of sermcaonductons

Froguency coverage

Frequency readows
Frequency resofution

Frequency contral
Freguency stabdlity
Memaory channels
Beanning

Uszble temperature
Antenna impedance
Powrer supply regquirement

Current drain at 8.4

Transistors 42 {02AT: 48 02ZE: 43)
FETs 3

I1Cs 10 {02AT: 13, OZE: 11)
Diodes 40 {02AT: 45)

02A/AT:  144MHz ~ 148MHz

02E: T44MHz ~ 146MHz

[Some wersions cower T40MHz — 145.995MHz without guaranteed

specifications, |

6 digit 5kHz readowt, LCD

028/ AT: BkHrz steps [other steps such as 10kHz, 15kHz, 20kHz
and 25kHz are programmable and available by pushing the
URDOWN buttons)

D2E: 12.5kHz steps [25kHZ steps are programemable)

Digital PLL synthesizer with key input

Within [LODF3 in range of —10°C ~ +60°C

10 Channels

Prograrmmed Scan and Memory Channel Scan available

— 1 C~460°C

50 ohms unbalanced

D 8.4% with IC-BP3 attendant power pack

DC 5.5V ~ 18V negative ground i5 acceprable.

Transmitting:  HIGH [3W] Approx. 1064

LOW [0.5W) Approsc. 04548
Receiving: AL max audio output  Approx. 140mA
Sepelbehed Approx.  35mA



SECTION Z SPECIFICATIONS

GEMERAL
Mumber of semiconductors

Frequency coverage

Frequency readout
Freguency resolution

Fraguency control
Freguency stability
Mamory channels
Scanning

Plsabrle tempéraiure
Antenna impedance
Power supply requiremeant

Current drain at 8.4V

Dirmensions

Waight

THANSMITTER
Cutput power

Emission mode
Muodulation system

Maot. frequency deviation
Spurious emission
Microphone

Operating mode

RECEIVER

Receiving system
Madulation aoceprance
Intermediate frequencies
Sensitivity

Squelch sensitivity

SpuTious response rejection ratio

Salactivily

Audio output power
Audio output impedance

Transistors 42 (D2AT: 48 D2E: 43}
FET: 3

105 10 (02AT: 13, 02E: 11}
Driodes 40 [02AT: 46)

DZ2ASAT:  144MHz ~ 148MH:

D2E: 144MHz ~ 146MHz

{Some versions. cover 140MHz -~ 149.9958MH: without guaranteed

specifications.)
B digit SkHz readout, LCD

02ASAT: SBkHz steps (other sweps such as 10kHz, 15kHz, 20kH:z
and 25kHz are programmable and available by pushing the
LUP/DOWN buttons}

02E: 126k Hz steps (35kHz steps are programmable)

Digital PLL synthesizer with key input

Within 0.002% in range of —10°C ~ +60°C

10 Channels

Programmead Scan and Memory Channel Scan available
—10°c ~+80°C

50 phms unbalanced

DC BAV with I1C-BP3 attendant power pack

DC 5.5V ~ 16V negative ground i acceptabde.

Transmitting: HIGH (3w} Approx; 1054
LOW 0.5} Approx. D458

Receiving: At max audio cutput Bpprox,  140maA,
Squeiched Approx.  35mA

116.5mmiH} x GemmW) x 38mm (D] without power pack.

IC-BP3 amendant power pack: 48mmiH} x BSmm{W) x 35mmiD]
515g [IC-024: 4898q] including IC-BF3 power pack and flexible
antenna

HIGH: 3Wat BAV (5Wat 13.2V)

LOW: 0.5W at B4V ~ 13.2V

F3E 16K0 {16F3)

Variable reactance frequency modulation

=5kHz

More than B0dB below carrier

Built-in eleciret condenser microphoneg

Optional Speaker-microphone [IC-HM2) and Headset [HS-10) can be
used.

Simplex

Duplex [Any in-band frequency separation programmable.]

Double-canversian superheterodyne
E3E 16K0 (16F3)

151z 16.9MHz 2nd: 455kHz
Less than 0.25¢ Tor 12dB SINAD

Less than 0.3pW for 20d8 noise quisting
Less than Gulpy

More than 60dB

More than +7.5kHz at —6dE point

Less than =15kHz ar —60dB point

More than 500mW (a1 B ohms, 10% distortion)
B ohms




UNPACKING
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‘Wall charger (BC-25U1*®, _ _
AC comaraen plug™ ™", v
Flexible antenna . .. . win
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Carefully remove your transceiver from the packing carton and
examing it for signs of shipping damage. Notify the delivermg carier
or dealer immediately, stating full details, should any damage be
apparent. We recommend you keep the shipping carton for storing.
meoving or reshipping the- ransceiver if necessary.  Accessory hard-
wara,; cabies, etc., are packed with the transceiver. Make sure you
have remaoved all aquipment and parts bafore discarding the packing

material.
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IC-EP4 pownr pack and six |

Al type slialing batteries.
==BC-25U far 117V
BC-26E for 220V

seacypplied  only  owith - Z20V

WeErHan.
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SECTION 4 PRE-OPERATION

4.1

BATTERY INSTALLATION

{1} Using IC-BP3

BATTERY CHARGING

The supplied IC-BF3 i a rechargeable nickel-cadmium power pack
which cen be slipped on or off the radio very easily, Use the sup-
plied BC-25U |BC-2GE for IC-02E wersion) wall charger of the
optional BC-35 desk charger, or a 12V battery with the supplied
1C-CP1 cable for recharging the power pack. Before using the power
pack, charge it for 15 hours with the BC-25U/BC-26E or BC-35,

When the 1C-BP3 s fully charged, it may be used in the same manmar
# dry cells. However, the voltage of nickel-cadmium batteries drops
rapidly immediately befoare they are exhausted. For this reason,
stop operating and replace or recharge the power pack when the
LOW BATTERY INDICATOR appears on the display.

T. Ude the suppled wall charger or &-stable power source with an
output woltage of DC 13.BV, ‘or use 3 12V car battery with
optional 1C-CP1 cigarerts lighter cable:

2. The power switch of the transceiver must be OFF. It iz not
necassary for the 1C-BP3 1o be instafled on the radio for charging.



3. Conmect the output plug of the supplied wall charger, or other
power source, to the charger socket of the power pack,

4, It takes about 15 hours to charge the batteries completely. When
using the optional BC-35 drop-in charger, the charging time & also
15 hiewars.

BATTERY PACK NOTE The full charge capacity of Micd batieries may be reduced if
repeatecly charged with only partial discharge periods.  This is
called the battery memaory effect. i the battery capacity ssems
lowes than when new, discharge the pack campletely through
normal use, then charge fully using the proper charger.

| Cigarete
IC-BP3 = S Lighter socket |

Charging with BC-26L/E, Charging with I1C-CP1.

12) Using IC-BP4 1. Place the power switeh in the OFF position. Remowe the powar

pack from the bottom of the set by pushing the pack in the
indicated direction while sliding the lock button wpward,
Separate the pack into two parts as follows:

\Wmile giding the inck baon
e, pisth the pack in e
el Fress boch sides of tha aack Push the chinsis deawward.

2, The chassis holds $ix AA type batteries. Install batteries into
each holder, sccording to indicated polarity. With the batteries
properly in place, carefully replace the pack and <lip it onto the

* et with the reverse procedures.

3. Also, A& type nickel-cadmium, rechargeable batteries can be used,
but the chargar for them should be the optional BC-35 charger.,



(3} EXTERNAL POWER For use at home or i3 car, use an external power source which
SOURCE assures you of stable communication without concern for battery
consUmption,

:'hﬁ &

1. Usge either a 13,8V DC regulated power supply or car battery
rated at over 1.5 current capability.

2. Correctly connect the external supply 2 shown in the figure, If
polarity is rewersed, source power is cut off by the protection
cirewit and the wnit will not operate,

3. When the transcenver is not used for 2 prelonged period, the unit
is operated for extended periods by external power only, or when
the batteries are exhausted, remove the batteries o protect the
unit from possible damage by battery leaskage (when using IC-BP4
with alkaline battersas).

4-2 EXTERNAL ANTENNA

1. Select & high performance antenna [a multi-element baam or gain

antennal and $6111 wp in the highest possible position,

2. Use a 50 ohm antenns and coaxial cable with BNC plug.

4-3 FOR OUTDOOR USE

1. Artech the supplied power pack, (Refer to "BATTERY
INSTALLATION)

2. Artach the supplied hand strap and belt clip {as shown in the
drawings],

3. Attach the flexible rubber antenna.

ATTACHMENT OF HAND STRAP AND BELT CLIP

l = Aftach the belt clip on the back cover with 2 screws
supplied.

==iin=fus]e-u]
==iji==ln uiln-u]
=] 00 T =

— 0



SECTION 5 CONTROL FUNCTIONS

TOP PANEL

TEXTERMNAL DT POWER JACK 1 T TEXTERNAL MIC JACK

FEXTERNAL SFEAXER

T ANTENMA CONMECTOR JacK

EVOLUMIE CONTROL

ELEHE S and POWER SWITCH

ESOUELCH CONTROL

FAF POWER SWITCH

-, R

FRONT PANEL REAR PANMEL

FFREQUENCY DISPLAY
IWFUNCTION KEY

CTONEBURST
SNITCH
|IC-0ZE cnlyl

—JEKEY PAD

PUSH-TO-TALK

[PTT) SWITCH SFERICER

b= MICRIOPHONE

SRATTERY
CHARGE INDICATOR

WCHARGER
Pawer Pack CONNECTOR

= e



(1) ANTENNA CONNECTOR

(ZIEXTERNAL DC POWER
JACK

(3 EXTERNAL MIC JACK

Connect the supplied flexible antenna. An external antenna can be
uzed using &8 BNC connaector.

A voltage reguiated DC power supply with an output of 5.5 volts ~
138 waolts can be conmected here, instead of using the attached
battery pack. Inserting the power pleg into this jack, disables the
attached power pack.

When an external microphone is used, connect it 1o this jack. See
the schematics for the proper hookup. When the external micro-
phone 5 connected, the bullt-in microphone does not function,
The optional speaker-microphone, 1C-HMS and headset H3-10 with

VX unit, H5-1054 or PTT switchbox, HS-105E can also be wsed.

| Electret condenser microphons Drynamic microphone
Blaerophione
= : Microphong 5
L MIC phag
R0~ 31 MIC plug =
- -t PTT SWITCH
FTT SWITCH |

—
(4)EXTERMNAL SPEAKER
JACK
(5 WOLUME CONTROL and
POWER SWITCH

(B)SOUELCH CONTROL

(TILIGHT SWITCH

() RF POWER SWITCH

Wihen an external speaker lor an earphone) k= used, connect it 1o this
jack. Use a spesker with an impedance of B ohms, When the
external speaker is connected, the built-in speaker does not function.

Whaen this controf is turned completely counterclockwise, the power
is OFF. By wurning the control clockwise beyond the “click™, the
unit is turned ON and the audio level increases a5 the control is
rotatid further clockwise.

Sets the squelch threshold level, To turn OFF the squelch function,
rataté this control completely counterclockwise.. To set the
threshold level higher, rotate the control clockwise.

When this switch is down in the locked position, the frequency
display is lit for easier viewing in the dark, When using a battery
power pack to power the IC-D2AMATIE, keep this switch in the out
positian 1o SEVE powwer.

Switches the output power of the set betwesn HIGH and LOW. In
the HIGH {out) position, the output power is 3 watts at 8.4 volts,
In the LOW (locked in) position, the output power iz 0.5 watts at
any voltage between 5.5 and 16 volts,

- 14 =



(@) FREQUENCY DISPLAY

& TRANSMIT INDICATOR
B SCAN INDICATOR

& LOCK INDICATOR

O BATTERY CONDITION
INDICATOR

Indicates not only the operating freguency but also several other
functions as follows:

@ | & 8 8

1

=
+ — T S L V¥
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T is indicated when the set is in the transmit mode.
"5 b5 indicated when the et is in 2 scan mode.

"L 5 indicated when the operating frequency is locked by pushing
the “D" key while the “FUNC” key &5 depressed. AT this time, any
key entries will be cancelled, except “FUNC™ and "D [LOCK) keys
when wsad 1o clear the lock function.

% b indicated just before the battery is exhausted in the transmit
mode. When the "7 is indicated stop using the set and recharge the

— }5—

£ TONE ENCODER
INDICATOR

{F FREQUENCY DISPLAY

B S/RF INDICATOR

H MEMORY MODE
INDICATOR

(1) PRIORITY FUNCTION
INDICATOR

TIKEY PAD

This key pad hes 16 kiys consist-
ing of tan numerical keys snd six
code keys. Most keys hove dual
functions,

battery pack or raplace the battery pack with a charged one.

" ret s indicated when the subaudible sudio tone encoder is actuated
by pushing “1" (TONE] key while the “FUNC" key is depressed,
{IC-0ZAT onlyl

Indicates the operating frequency with 5 digits representing 100MHz
through 10kHz. The small “B0" represents 5.0kHz {IC02E: 75"
and 25" mean 7.5kHz and 2.5kHz, respectively). In the memoary

channel mede, the 100MHz digit shows the memary channal number.

Indicates signal strength and RF output level with 2 dotted bar. The
AF output level meter functions only as a relative output meter and
does not indicate the power.  These functions are switched auto-
matically while changing between transmit and receive.

“BI” Is indicated when the set is in the memory mode and while
TBFTIOrY Wi LI,

0 ¥ e indicated when the set 15 in the priosity function,

The primary functions are available by just pushing each kay. The
ten numerical keys input the digit indicated on each key. The other
kews activate functions Indicated above each key with letters on a
gray cabored background,

T



I FUNCTION KEY

13 TONE-BURST SWITCH
{1C-02E only}

2 PUSH-TO-TALK (PTT}
SWITCH

¥ CHARGER CONMNECTOR

T5BATTERY CHARGE
INDICATOR

—17 =

The secondary functions are available by pushing sach key while the
“FUNC™ key on the side is depresed. Esch function i indicated
above the key with latters on an olive cotored backiground,

By dapressing this key, the secondary function of each key can be
sefected,

Most repeaters require 3 1750Hz tome-burst for imitial BCCEss,
Depressing this switch for the réquired period for a repaater, puts
the set in the transmit mode and the tone-hurst generator aciuates.
¥ou ean then acees: the repester. This switch functions as & Push-
To-Talk switch on other versions.

For transmission, press this switch and 1afk into the miicrophone in a2
normal voice.  The internal mierophone & an electret condenser that

provides good pickup for all voice fevels,

Connects to the cutput plug of tha supplied wall charger BC-25U/E
or other suitable power source,

Lights during battery charging.

6-1 RECEIVING

T Set the controts and switehes,

Z Turn the WOLUME CONTROL
and POWER SWITGCH on,

¥ Adjust SOUELCH CONTROL

(T} Set the contrels and switches a5 follows:
SWITCH/CONTROL | POSITION
| OFF

(Z) Tum the VOLUME CONTROL and POWER SWITCH clackiviss

past the Uclick™. A frequency will be shown on the FRE-
QUENCY DISPLAY. Slowly turn the VOLUME CONTROL
clockwise 10 & comfortable fevel. Ser the desired fraguency by
pushing keys, Whan a signal is received, the 5/AF INDICATOR
will show it signal strength.

(3 1 only noise is heard, turn the SOUELCH CONTROL dlockwise

until the noise from the speaker just stops. The transceiver will
now remain silent until an incoming signal is received which
opens the squelch. If the squelch i unstable due to the reception
of weak signals or mobile stations, adjust the sgqueich control
further until the proper threshald is obtained.

o
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-2 TRAMNSMITTING

For ‘SIMPLEX oparation, make
Surd Agither " noc M= B g
olayed

For DUPLEX operation, =t tha
repeater’s pLiou TR fre-
CRIRMRE,

Select the outdut power.,

‘) Push the FTT switch 10 transmit.

Eoeak into tha microphone.

Rualeass the PTT switch to retum
to the receive mods,

Diapress thiz TONE-BURST
SWITCH if recuirad,

*UNLOCKED PLL

y45.08 |0l moce

| 31{5_33 | Memory mode
! —

TiFor SIMPLEX operation, make sure neither ™+ nor “—" |3
displayed on the frequency displey. | "+ or =" iz dizplayed,
the et 1& in the DUPLEX made. See page 30 to change to the

SIMPLEX mode.

{Z For DUPLEX operation, set the frequency separation according
to-the repeater’s input/outpat frequenciss.

{3 If the lower autput power {0.5 watts) is sufficient, push the RF
POWER SWITCH in.

(&} Push the PTT (Push-To-Talk] switch on the side and the tran-
scefver will tramsmit. At the same time, the fetter “T" i dis-
played above the 1MHz digit on the frequency display and the
5/RF INDICATOR will provide an indication of relative powes
output of the transmitter,

(5} Speak into the micraphane with yvour normal speech level,
(B} Tio return to the receive mode, release the PTT switch.

(71 1f you need a tona-burst for initial access of the repeater, depress
the TONE-BURST SWITCH on the side for the required period.
(HCZ-02E only: The tone-burst periods vary individually from 100
milliseconds to 2 seconds.)

If you need g subaudible tone 1o acoess a repeater, sét the tone
number suitable for the repeater (IC-02AT anly), HRefer to
“SETTING TONE ENCODER FREQUENCY ™ on page 26.

It you need DTMF tones: (the same tones as telephone dialing
tones) to access & repeater of 1o make an auto phone-patch, push
a digit key while depressing the PTT switch, then continue to
push digit keys without depressing the PTT swinch. Afrer pushing
a digit key, the transmit mode is maintained for about one second.
{IC-02AT only ).

MOTE:: When the PLL (Phase-Locked Loap) in the transceiver
becomes unlocked, the disalay appesrs a5 shown at the
lefr. Mote the small """ which stands for “wnlocked™.
At this time, the ransmiter i mutad and no signals are
transmitted, This unlocked condition may be caused by
-an axhausted battery, so check your power pack first.

- 20 —



] PRIMARY FUNCTION SECONDARY FUNCTION =]
KEY FUNCTION KEY FURCTION |
Bees the digic of 7, Sets & desired recsve/tranamin fraguency |
= E_im separation.
bt 1
L=l Push thiz key, then the degiced separa-
| | tion freguency using four digits.
&1 | Semwhediginof B, s .
Sets the digit of 3, - Tums on and off the beep tone cirewit
=] Tal which generates 2 tone when 4 key is
pusted,
== Zetsthedigrofp, 000 | __C.o SEEemame
L Dmmcm the cperating freguancy with wEEs Jets the =" dupléx mode. Push the I
=3 spacified steps, ©or operating memony S| key again 10 change to the simplex mode.
channel number, =
. mw Incregpes the aperating fraquency with Sats the "+~ duplex moda, Push m-.-h;-..r._

specified “5tops, or opsrating memary
chamned namber,

again to change to the simplex mode.

Clears the entered number, and recalls it e e =
previous  fraguenty or clears previcus
nuEndar w00,

Clears . the memory. channel mode ondg
selgca the DIAL mode.

Clears the pricrity function:

Clears. any scan funciion and the opsrat-
ing frequency or sveenory channel stops
an e disglayed one.

S

= —

6-3 KEY FUNCTIONS Some keys have dual functions. To select the secondary function,
push the “FUNC" key located on the side of the transceiver, and
then push the correct key for the funcrion you desire,

|/—/——= ann&v_ﬁ_up.!:_:ﬂnn SECONDARY FUMCTION
KEY | FUNCTION KEY FUNCTION
Sats the digit of 1. Sets a desired subaudible tone e TarmE
s mE she rone ONIOFFE,
Far] = Puth this key then desired tons nurber
| kews. To turn off the function, push thas |
key again,
=] Sswtadigtel2. 0 |l ool
Sers the digt of 3, [— Se1s  cesired frocuancy Step.
=1 [=] | Push this key, then one of the step keys
piciloctn
Sets thi digit of 4. Sats the priority function.
[ ]
| 2 = To turn off this function, push the A"
| key  without depressing the “FUNCT
[ | IPRIDAITY] | &ey.
S " — E—— |
[ ™= Sets the dhgit of 5. e p =t I
| Sem the digit of 6. — I the duplex mods, the transmit and
LE! En regeve frequencies are exchanged with

wach ather,




PRIMARY Fuucnm! |

SECONDARY FUNCTION

| KEY FI.METHDN KEY FUNCTION |
| Sews the radic in the memory channel | Wisited the digplayed frequency mitaoa |
o | mode — Frgmary chimied, [
8] Push the key, then a desired chanrel = Push the key, then a desired chanael |
| P e number 1o store: the displayed frequency.
|
Sate the radio in the memory scan micde. Sets The radio in e programmed scan
f!ll_:i | Scaris alt memaries. PR el e
= el Scans betesen the frequencies memo-
| rized in channel & and channel B with
[ specified stops.
Sefpers  the Trequency swmmorized in Cancels any  key  entries o prewens
| o MEMORY CHANNEL 3. e accidental kay operaTion
[o Ar This Time, any Key enmmes are can- =] To clesr this function, push this key
callad excapt tha “A™ kiy to chear thix again while depresing the “FUNC" key_ |
function.

6-4 DIAL MODE

[1] SETTING FREQUENCY

(1} To sat an operating frequency, push four digit keys representing
the frequency desired, beginning with the MHz and ending with

the kHz digit.

[IC-02E: three digit keys baginning with the MHz I

L ag

b o

and ending with the 10kHz digit.}

(Zi1f iHegal digits or an out-of-band frequency have been entered,
the entered ones are cancelled and the previous operating fre-
queney will be recalled,

(3! When a wrong key has been pushed, push the “A™ (CL] key, The
entered digits are cancelled and the previeus operating frequency
will be recalled.

Thee last digit ki pushed- enters the following frequency.

KEY 1tz s * [ El®=zls]ls]n. UNIT
1024 = = = - |5l =-]1=-1=-1=16® kHz
IC-O2AT - | -] =-1=-151-1T-T-T-10o kHz
IC-O2E 125 [ 250 [375 | — [500 625 750 (875 | — [000 kHz

e
#¥Vhen setting 14533““3‘: {for IC-02ZA/AT):
Push key =] = =] =]
Diplay | 45 H56 I 45 68 | ,_HS'G.H_i




121 SETTING TOME EMCODER 1 To set the tone encoder frequency, while pushing the *“FLINC™

FREQUENCY (IC-02AT only]

key, push the "1™ [TONE} key then the two digit keys for the
Tone murmber.

(Z: 1 an iltesal number {3 number that i not shown in the table)

has bean entered, the number i cancelled and the previous
nurmber will be recalled,

S i o wac (@ To wm off the tone encoder, push the “17 (TONE] key while

namber is thown on the next page.

the “FUNC"™ key s pushed,

®When setting the tone frequency for T9.7Hz:

(Felease]

Push key  [FunC 3| T=E| = [FunE
O : g

isplay =il e e s

T wrn the tone ON/OFF:

[Fsbeams]
Push key [Fung] =7 [Func). [ FUNG
pepley | 4.0 a8 | os| |sngs

wWENEn setting 145.6875MHz (for 1C-02E):

Push key =3 B ]

— — = I_E__J
Display | Mg I 'HSE_f 4555

i W e Sl e
|_"'"'i dupies frequency sparation - :"-"iﬂl iy Df:ﬂr L B Yl s

e an na-q:.;em:\r will be changed one INCYement up or down with the

| ; mmm hmmmmvmi,véﬂ | specified frEqu&!'lty step rate {described |aer) respectively. In the
I_J""'” same way, holding the key down, shifts the operating frequency

e e—— Up or down continuously,

*When the frequency step rate is 5ot at SkHz:

Push key

Display _'HSEE ] a |

L+ Frez
irE| T3 lor depress LY NWEX
—= contnoousky) L_I il

4568+ —| 4569 | 559 — 5.7 |

ihlhtnﬂrefrm-,rrr:pmkmuﬂlﬁc!-l::

Push key

e o
== ERE ..  EEem
Le] g :;ﬂliﬂmly] [ w1

D' ol TS s [ u|
o | 4558 — | spn] — | 4555~ | 4555 |~ [ 553

-~ 35—

—



The tone frequency for sach number is shown in the following
table,

[ ToNE | FREQUENCY | TONE | FREQUENCY [ Tome | FREQGUENCY |
[T | IHz) o, | wm |

fac. |
oo | &7.0 | ® 1148 | 3 | 1923
o2 713 17 | 1168 a2 2036 |
| w© | 744 13 1230 k= 0.7
o4 70 | 1B | 13 34 | ]
05 79.7 | 26 | 1318 a5 2257 |
| 05 BIE 7 1368 5 FITE
a7 | 264 | 22 W3 ar | 418
0a 55 = | 148.2 33 2503 |
o A 2 1514
| 10 | 94.8 | = 1E6.7 |
11 ara % | 1523 | [
| . | 1000 o 1678 |
13 | 1035 | b} 1738 |
14 107.2 o) | 1799 | -
| & | wes 30 1562 )
{3) SETTING FREQUENCY (T) To sat the freguency step rate, push and haold the “FUNC™ key,
STEP RATE w3r (STEP) ke and then push 3 key 1o determine the step rate,

(31 1f an illegal number hias been entered, the number is cancalled and
the previous rate number will be recalled.

F =21

- —

(3} The frequency stop rate allotated to each key i shown in the
following chart,

KEYDISPLAY] 1 | 2| 3| 4 |65 (6 [ 7 |8 |®& |0 umIT
 IC02A 5.0 11::_:1:_r_| 10| 200 (250 - | — | — | = | - kHz |
iCO2AT | 50 [100| w0200 [0 | — [ — | - | = | - kHz
| IC-02E Sl el = e = ==l = kHz |

NOTE: A “—* indicates the key entry is cancelled, and the
previos aperating fraquancy is recalled.

sWhen setting 20kHz (for IC-02A/AT):

(Fibleaie)

Push key frumc] =1 =] [Funz]

wn: [mmm| | 2] | 9] [EEm]
#When setting 25kHz {for IC-02E}:

(FRuleasal

Push key =] =] [Fung]

=

ey (533 [0 ¢ | ms08 |




14) SETTING DUPLEX (1) While pushing the “FUNC" key, push the “7" (SHIFT) key, then
FREQUENCY SEPARATION the four digit keys {MHz 1o kHz digits) of the desired frequency
separation (IC-O2E: three digit keys [MHz to 10kHz} of the

desired frequency separation).

{2} If illegal digits have been entered, the entered ones are cancelled
and the previous frequency separation will be recalled.

{3) The iast digit entered has some limitations, the same as
“SETTING FREQUEMNCY " on page 23,

®When setting the frequency separation for +600kHz/+0.60MHz (for IC-02A/ATI:

Push key FUNG] [ 7] I=3 =] (2]

Dispiey | 4708 e 05 | | D&D
| Pl |

Push key =] P

Display R 03

Storing the
Pushkey aecoon | [P L= =
Display [or L34 5: o L H1.08

&) To change the duplex direction (+Hduplex to —duplex or vice
versa) with the previous frequency separation, while pushing the
“FUMGC™ key, pash the =" [—] or the "5"[+} key for the new
direction desired.

& To changa the duplex mode to simplex mode, push the "FUNC™
key and the *« [—} or “#" [+] key with the ame symbol
{+ or —) as appears on the display.

#When changing the duplex direction:

LV =] FEE3
Pt ey Fo To [ e
owiy w708 | | 4108 | w8 |
15} MEMORY WRITING (1} To memorize 3 frequency, duplex mode, its frequency separation

and mone number inte a memory channel, set the desired fre-
quency, duplex mode, eto., with the procedures deseribed before.
Then, while pushing the "FUNC™ key, push the “B™ (MEMORY
WRITE] key, followed by a digit key which has the same number
as the memaory channel number.

(2] The radio has 10 memory channels, memory channed 1~ memory
channel 0. Some are special chanmels as follows:



{E] TURNING THE BEEP Each push of the 8" [BEEP) key while depressing the “FUNC™ key
TOME OMN/OFF Turng the besp tone ON and OFF alternately, When the tone is ON,
the beep sounds each time & key iz pushed. The volume of the beep
tone can be adjusted by turning the VOLUME control the same as
the receiver audio valume contral.

{71 STARTING THE By pushing the “C” (P3] key while depressing the "FUNGC™ key, the
A PROGRAMMED SCAN programmed scan is started.  The programmed scan scans between
FUNCTION the frequencies memorized in memory channels 5 and 6. More

detail is described later,

6-5 MEMORY CHANNEL MODE

(1] MEMORY READ To recall a freguency memorized in 8 memory channel, push the
“B" [MRA) key then & digit key of the same number a5 the memary
channel which contains the desired frequency. The duplex mode
and/or tone numbser {IC-02AT only} also can be recalled a1 the same
time if they have been memorized.

#When recalling the frequency memorized in memory channel 71

o
Pushkey oo niar mopel =]

owiey | 4558|4568 | [Fus

ok

oM1 (MEMORY CHANNEL “17) The offset freguency for duplex aoperation in M1 will be the offset
and tone applied 1o memory channels M2 ~ ME.  That is, memory
channels 1 ~ B will have the same offset and tone entered in M1,

*M3 The frequency memarized in M3 can be recalled by just pushing the
"R CALL) key,
ehld The frequency memorized in M4 will be the priority frequency on

priority scanning. The priofity stan is described on page 34.

*MS and MG The frequencies memorized in M5 and MG will be the limits of the
programmed scanning range, Regardless of which channel the higher
frequency is mernorized in, the scan starts from the frequency
mamorized in memory channel 5.

M7 ~ MO The offset fréguency and tone number can be memorized into each
memory channel indepandently.

®When memorizing 145 68MHz into memory channel 7 {M7): |

| Reteass|
Push key FUNE] T | FusE] 7]

Display |if..55_ E“‘?'E.EE' : !T:WE.EEJ _L!SE
'_' =31- -




{1} After this, the other memory channefs can be recalled by just
pazshing the digit key of the memory channel number.

#When changing memory channel:

558 | ivsos| [svsse | [yss |

Puih key [ = == =]

Display | WIS E |

e T TR o)

#When changing memory channel by using UP/DOWN key:

e ] L] [ ¥ =]
Push key L_! | Efmﬁﬂnw =]
1 I

oimey 34455 —745.88 — 568 |— 34560 | ¥45.85 |—

(21 Pushing or hobding down tha 57 {UP] key or the “=" (DOWN}
key, changes the memory channel number in order, and displays
NOTE: In the MEMORY CHAN- the channel nember and contents of each memory channel on the
WEL MODE, all secand- freguency display.
ary functions axsEgt 1ha
‘I’““‘“"’_‘fm"d S 3 By pushing the A" (CL) key, the MEMORY CHANNEL MODE
|| it | is cleared and the set returns to the DIAL MODE.

[2) CALL KEY 1) When the set is in either MEMORY CHANNEL MODE or DIAL
MODE, pushing the “D" (CALL] key recalls the fraquency
memarized in memory channel 3 (M3} The fetter “C" appears
which indicates the CALL function is activatad.

(@) A this Time, all key functions except the CLEAR and LOCK
functions are disabled,

(F To clear the CALL KEY function, just push the "A" [CL} key
and the frequency and memaory channel nurmber (if in the ME-
MORY CHANNEL MODE] previcusly displayed are recalled on
the frequency display.

#\When recalling CALL channel memorized in M3:

o, Fonid ARELL
Push key Forl &
e j
Display MO [ .00 ~H.08

6-6 PRIORITY FUNCTION

This feamure allows you to check on your favorite frequency, such as
a Jocal repeater or calling channel, for activity while operating on a
dial frequency or memory channel. It allows you to check if the
frequency is busy or empty.



The follawing $teps #re taken 10 wtilize the PRIORITY FUMCTIOM.
(1) Memaorize your favorite frequency inte memery channel 4,

{F Set the desired aperating frequency by pushing keys ar salect a
memary channel which hat the desired operating frequency
memorized.

(3! Push the “4* {PRIO) key while pushing the "FUNC™ key, and

the st receives on the operating frequency a period of five
saconds and on the priofity channed [memory channel which
contains your fvorite fraquency) one second. This action
repeats wntil the PRIGRITY FUNCTION i clegred. AT this tima,
a dot is indicated above the decimal point 1o show the et is in
the PRIOBITY FUNCTION,

(& In tha FRIORITY FUNCTION, all key functions, except the A~
{CL) key function, e disabled.

{B)/1f the st is placed in the transmil mode during the priority func:
tion, the transmit frequancy will be the operating frequancy i
the SIMPLEX made, or its asccigted manamit frequency in the
DUPLEX mode. When returned to the receive mode, tha priogity
function will be continued.

&) To clear the PRIORITY FUNCTION, past push the “A™ (CL)
key.

sWhen the contents of M& are 145.68MHz and —600kHz duplex, and the desired operating frequency is

145 52MHz with —S00kHz duplex:

Fushkey [FURE] =25

owey | M558 | | 4552 | [mseB| [mss2| [4a2 ]

(O second) {|Five saconds) [ gheond)

6-7 LOCK FUNCTION

G-B SCANNING OPERATIONS

[Fing pcmis] [Transmittngl

This fumction prevents accidental frequency and function changes.
It operates bath in the DAL and MEMORY CHANMEL MODES.

By pushing the “D* {LOCK | key while depressing the TELIMC key,
the displayed frequency (and other data, if any) is Tixed, and the
letter L™ is displayed above the 100kHZ digit to show the LOCK
EUMCTION iz actuated. At this tisne, all key functions are disabled.

To clear the LOCK function, push the "D [LOCK] key again while
depressing the “FLNC™ kay.

The 1C-02A/AT/E provides MEMORY SCAN and PROGRAMMED
SCAN operations.




(1] MEMORY SCAMN Thic is to contnuously scan all ten memory channels inorder.

13 Memosize ten desired frequencies into memory channels 1~ 0.
If wour desived frequencies number less than ten, we recommesnid
you memorize the same frequency into several memaory ehannels.

(¥ To start the scan, just push the = (MS) key, and the letter “5"
is displayed above the 1MHz digit on the fraquency display and
thie scan starts.

3 1 the SQUELCH is engaged, the scan stops whan the squelch is
opened and a signal i received. The scan will resume after the
signal goes away.

(&) To resume the scan when the scan stops on a signal, push the “C"
{MS} key, and the displayed memary channel changes to the next
higher channel. 1f this channel has no signal, the scan will resume.

(B) If the set is placad in the transmit mode during the scan function,
the transmit frequency will be the frequency [memory channel]
displayed on the frequency dispiay at the moment. At this time,
the scan function is eleared and the frequency (memory channal )
is locked.

() To clear the scan function, push the “A™ (CL) key, and the scan
stops on the memaory channel displayed and the letter 5" on the
freguency display goes out.

(7} When the st is in this sean mode, 2l key functions, except the
#ar (CL) key and the “C” (MS) key functions, are disabled.

sWhen operating the MEMORY SCAN:

&5 0 rt ]
Pussh kay 0=
T | == 1 — = =1 T | Il
oy | 45.08 4568 —¥45.88 — 34465 - T45.60
{inDIALMODE! & : 1
(2} PROGRAMMED SCAN Thic is wsed to scan betwesn two desired frequencies, which are

memarized in the memory channels 5 and 6.

(1) Store the frequencies of the limits of the desired scanning range
into memory channels 5 and 6. Regardiess of which channel the
high edge frequency is memarized in, the scan starts from the
frequency memorized in the memory channel 5. if the same
frequency is memorized in bath memory channels S and 6, the
scan will not stast.



=

(£ Set the |C-OZASAT/E in the DIAL MODE. The PROGRAMMED
SCAN will not start from the MEMORY CHANNEL MODE.

(31 Push the “C" (PS) key whils depressing the “FUNC™ key, and the
scan starts from the frequency memaorized in memory channel 5
and mowves towards the frequency memerized in channel 6. The
scanning frequency increments depend on the frequency step rate
SETTINg.

&) When the scanning frequency reaches the frequency memorized
in memory channel 6, it automatically raturns to the frequency
memerized in memory channel 5 and continues scanming 10
provide endless scanning operation.

(8) Any signal which apens tha SQUELCH when it is engaged stops
the scan awtomatically and the transceiver locks onto the fre-
quency,

(B To resume the scan when the scan stops on a signal, push the “C”
{MS) key and the displayed frequency changes one incremant. If
the new frequency is vacant, the scan will resurme.

T If the set is placed in the transmit mode during the scan function,
the transmit frequency will be the frequency which appears on
the frequency display &t the moment. At this tima, the scan
function is cleared and the frequency is locked,

{8 To clear the scan function, push the "A™ (CL] key, and the scan

srops on the frequency displayed and the letter "5 on the
frequency display goes out.

() When the st is in this scan mode, all key functions except the

“A" [CL) key and the “C" [PS) key are disabled.

aWhen 145.5000Hz is memorized in memory channel 5 and 145 200MHz in memory channei 6, and the

frequency step rate is s&t 2t 25k Hz:

Push key PG r_]

owiey | M5.68 |~ 4568 |~ 552+ —| 1585 |—| 557 —

Hr- DIAL MODE]

Push key

Display | 45,7107 fessrs

- ar PTT
l.l-ﬁfmq.u:n-:r:l [Retarns m“ﬁfa‘ﬂucnep:l { m

l"fE _.| ;.;55n ,_;5541“




SECTION 7 INSIDE VIEWS

AET (High Power Adpost]

1202

C2E7 X203 Frequency Adjpasl
X203 15.1 2MHz Refarance
Frequency Crysial}®

Ler e hl

A0E (S-Mearer Leved Adjusth

X201 |COBLEECT
Carrannic Daserimingtor]

Fi2ai |

=41 -

RE10 {Sutmsdibie
Tone Level Adi)

REOT [DTMF—
Lt Adij ]

1C0ZAT
{with the DTMF

* B12MH:: 1C-02A0AT
G.AMHz - ICOZE

Q206 [25K247 AF Amal

|wPBETIC High-Spesd Daviderk A243 [Deviation Adjust]

Q205 {25K 192 Tat Mixar]

pPOZERAC PLL ICh— WO Cincuit

FI202 {16M15B2 Crystal Filter
X202 1154450 Hz Bad LO Crysisd)

CFLUMSEER
Ceramic Filter

1201 [MEZISTP IF Chrouit 1G]

FL101 {Powser. Scurce
Switching Felayl

- |

"R122 {Volume Control
and Pewenr Swaitch)
B12S [Squelch Contrad)

12101 {TATSISAP AF
Lowr-Pass Filter)

—ICT08 [TATEIDIP Esttary
= Valtage Detect)
IC102 {207 T/R Controll
IC103 (4063 Berp Osc.
Squeich Contrall

BT101 (Memary Backup
Batseryl

Woltage Regulstss Corgit

{When the DTMF snit or
unitl : Tone-Burst unit is rembved.)

A



Problem

Postible Cause

Solution

2. No sl:u.-rn:.l comes from
the speaker,
(Ciontinoed)

SQUELCH setting is turned too far
chockwize.

External speaker {(or earphone) i
in use,

The battery s exhausted,

3. Sensitivity is low and
only strong signaks are
audible.

4. Mo or low RF output,

Bad connection of the flexible

antenna:

The antenna feedline = cut or
shorted,  (When using an external

antenna. |

RF Power switch is set at the Low
position.

The battery is exhausted,

The antenna feedliing is cut or

shorted.

| correct any problems.

Turn the SOUELCH CONTROL
counterclockwige until noise can be
heard, Turn clockwise so the noise
just disappears.

Check if the external speaker plug
is inserted properly or if the
external speaker cable g cut

Replace the battery with a new one

or recharge it

Check the connection of the anten-
na and correct any probiems,

Check the feedline and correct any
improper condition,

Sat the RF Power switch wo High
posithan.

Raplace the battery with a new one
or recharge it.

Check the antenna feedline  and

— a4 —

SECTION 8 TROUBLESHOOTING

Your IC-024/AT/E has been tested wery carefully at the factory
befare shipping. The chart below has been designed to help you
correct any problems which are not equipment malfunctions. If you
are not able 1o locate the problem and/ar solve it through use of this
chart, please contact your dealer or the nearest ICOM service center

Problem

1. Power does not come

for assistance.

Possible Cause

ON when the switch is

turned.

Heverse polarity of one or more

batzeries {when using |C-BP4).
The battery 5 exhawsted,

Bad connection of the power pack.

Selution

pack and correct any proflems.

and replace them into the pack.

Check the connection of the power

Check the polarity of each battery

Replace the battery with a new one |

or recharge it.

2. Mo sound comes from

the speaker,

pletely counterclockwise.

VOLUME CONTROL knob is com- |

Turn the knob clockwis o
suitable level.

a

by the PTT switch,

The unit is in the transmit mode,

Put the unit in The receive mode,



— A5

Problem

Possible Cause

_E. Mo modulation,

(When using external
microphone.)

Bad connection of HTI-E“MH: con-
nactor.

Solution

Check the connection of the MIC
connector and correct any  pro-

berns.

B. The receive maode func:

tions properly and your
signals are transmitted,
but you are unable to
make a contact with
another station.

7. The programmed scan |

does not function,

The zet 3 in DUPLEX mode.
{When desiring SIMPLEX, mode.)

The set i in SIMPLEX mode.
[When desiring DUPLEX mode. }

Improper frequency separation or
inputfoutput - frequencies - of the
TEQRTET.

NEL moda.

The freguencies memorized in M5
and MB are the same, or their
difference is less than the frequency
sTEQ rate,

8. All key functons are

disebled.

BACKLUP BATTERY

The LOCK function i engaged.

The CALL KEY function is engaged.

| Clear the DUPLEX mode by push-

ing “#" key, then =" key in the
DAL mode,

Set the proper frequency separatian
according to the repeater input/
output frequencies.

%81 the proper frequency separation
sccording to the repeatar  input!
output frecuencies.

i,

Memorize frequencies with a dif-
ference of more than the fréguency
step rate into M5 and ME.

The set i5 in the MEMORY CHAMN- | Push the “A™ key to set in DIAL

Clear the LOCK function by push-

ing the D" key while depressing
the "FUNC" key,

Clear the CALL KEY function by

pushing the ™A™ key.

The |C-O2ASAT/E wses an advanced, highly reliable CPU which is a
complete, self-contained microprocessor. The purpose of the battary
15 to provide power 1o the CPU so it retaing all memery information
during power failures, or it the power pack is unplugged or turned

off,

The usual life of the lithium bartery & approximanely five years of

(1.

It iz advisable to monitor the lithium battery carefully and

replace it if there are repeated cases of display malfunction.

| NOTE: Battery replacement should be done by your nearest
| ICOM Authorized Dealer or ICOM Service Center.
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