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SECTION | INTRODUCTION

FM Partable Transceiver

Small and light. Handy for use any time, whether outdoors, in a car or at home, With
3W output and @ sensitive teceiver, it can work as well as large transcetvers when used in
good locations or with high-performance antenna.

Aluminum Die-cast Frame

The IC-215 chassis and frame are integrated into an aluminum die-casting. It's Light but
tesistant to vibration or shock when caried. High mechanical performance is ensured.

15 Channels

The unit incorporates 15 channels to select from; 12 by channel selector and 3 by Func.
tion switch. Each channel (TX and RX) uses the standard 20 series ICOM crystal con-
figuration.

Dual Power Level

Transmitter output can be switched casily in 2 steps; 3W output Hi for long distances,
and 0.5W LOW for short distances. Battery consumption is minimized in the Low Power
Mode.

Dial llumination

The dial can be illuminated o facilitate night operation, This is controlled by a selector
switch,

Pawer Pilot Lamp

If the power soutce voltage drops under the
sequired value, the pilot lamp goes out 3 an in-
dication the baiterics are almost exhausted or
external power is inadequate.

External Power and Antenna Terminals

For fixed stations or car mounted use, termi-
nals for both external power and antenna are
provided,

IC-20L and IC-3PS

Our ten-watt linear amplifier 1C-20L and AC
pawer [C-3PS can be used in combination as 3
completed fixed station.




ECTION Il SPECIFICATIONS

GENERAL
Semiconductor Transistor 36
FET 3
c 2
Diode 51
Frequency Range 146 148 Mliz
Power source voltage 138V £ 15%
Impedence 50 ahm unbalanced
Required current Transmission H: approx. TS0mA
LOW:  approx. 350mA
Reception with max. output:  270mA
Squelched reception: 55mA
Dial illumination:  approx.  40mA
Exterior dimensions 183mmibigh) x 61mm(wide) x 162mm(decp)
Weight 1.9 kg (including batteries)
TRANSMISSION:
Transmitting frequency 15 channels in 146 MHz band
Emission F3
Transmission power H 3w
LOW : 0.5W
Max. frequency deviation 5KHz
Modulation system Variable reactance phase modulation
Multiplication Factor 8 Times
Spurious radiation -60dB below carrier
Microphone 5000hm dynamic mictophone with push-
to-talk switch
RECEPTION:
Receiving frequency 15 channels in the 146 148MHz
Modulatian acceptance 16 F3
Heception system Double super heterodyne
Intermediate frequency First IF 10.7 MHz
Second IF 455 MHz
2048 quieting sensitivity Under -4dB
Lohm input S4N/N Over 30dB S & N/N
Spurious attenuation -60dB o less
Selectivity +7.5KHz o less At the -648 point
£15KHzorless At the 648 point
Squelch sensitivity -8dB or less referenced to | microvolt
Audio output 1W or more (with 8 ohm load and 10%
distortion)



SECTION 1l ACCESSORIES

1. Dynamic Microphone IS, ExtSpeakerPlug, Key Py 2
2, Microphone Case I 6 Earphone 1
3. Shoulder Strap 17 DryCells Type “c* 9
4. Power Supply Plug

SECTION IV PRE-OPERATION

BATTERY INSTALLATI
Bagteries are not installed in the unit. When you receive the unit, install the batteries
(€ size x 9) in the following manner. (Be sure 1o keep the power switch OFF), First pull
the head of the smaps on the right side cover of the body 1o discngage the siaps and
remove the cover from the body.

Insert top and bottom batterics. to touch with contacts of the body. Be careful to main-
fain correct polarity, Next, by pushing the baticries toward the springs, insert more
batteries in between. The cloth ribbon should be put under ane battery to facilitate
easy removal for replacement.

Afier inserting batierics, place the cover over the body without depressing the snaps, then
push in the head of the snaps to lock the cover. To replace batteries, remove the cover
and withdraw old batteries by pulling the battery ribbon. After replacement, attach the
cover again,




WHEN TO REPLACE BATTERIES
When the power pilot lamp does not Light up with the power switch on, or when it lights
up during reception and goes oul during transmission, the batteries are exhausted. Use
batterles of the sume type, for mixed types might cause leakage. Replace worn batter-
ies with a complete new set of nine. If used with old batterics, the life of new ones
be shortened. Battery life is shoriened more by transmitting than by receiving, si
several times more current is drawn in trnsmit, To prolong battery life, therefore,
practice as follows:

* Try to minimize the transmif period.

* Keep the transmission output LOW as much as passible.

* Reduce volume during reception

* B sure to cut off power source when not used

More working houss are available if high-performance batteries such as Alkaline type are
employed.

EXTERNAL POWER PLUG CONNECTION

External Power Source

For use at home ot in the car, please use the external power source which assures you of

stable without ibout battery

1. Use either a tegulated supply o car battery of 13 SV DC and of over 1A curtent
capability. (Though this transceiver may work at 11 10 15 VDC, use it preferably
at the rated voltage.)

2. Conestly connect the external supply plug, a5 shown in the figure. If polarity is
reversed, source power is cut off by the protection circuit and the unit will not
work,



e is ket ous of use for a prolenged peciod, whew the unit is
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formance will non be alfoeted by wesiher us vibrarion. T matching impesner &
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SECTION V  DESCRIPTION OF CON LS AND CONNECTIONS

1. Whip Antenna
A fully collapsable antenna for transmission and reception is builtin. For outdoor
operation, fully extend this antenna. A flexible helical antenna can also be installed.

2. Power Pilot Lamp
Lights up when power source is on. Brightness varies according to source voltage to
indicate battery condition.

3 Meter
Indicates  rece

ced signal strength during reception, and output level during trans-
4. Channel Indicator
Indicates operating channiels by numbers 1 - 12.

5. Channel Selector
Selects frequencics for transmission and reception.
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Squeloh
Adjests squelch operating poalat. Turning elockwiss Vgl squelcli. With sqaelch
st il pmint jusd keyond whore no noise iz heare when no aignal s present, the trans-
ceivar it at the mast sensitive squakli painl

Light Swiweh
Wil this peiteh #amod oo, Ihe chaanel indicator and meter are fihumi
at night.

o fiw use

Pawer Cliruge-ver Switch
HI eakes transralerion ouiput 3W and LOW makes it SW.

Volume (YOL) Kngb
Regtilatas rectwmy voluce, Tarning il elockwise mereages volume.

Exturnia) Spekier Joch (EXT 38)
Exertal spzaker (6 ohm), earphone, cto. may b conmectal lu Uus jusk. This cou-
wisl:un disa'sls the intemmai spoatcer.

Funeiibn Switch

Turcing ic OFF cuts aff tha fovutr. Tusng il 1o DLAL enabley epsradon at the
Frequency ladicated by channel indicator. Teening 1a A D ar € e des aperstion
ocr yurar Cevorite frogeeneies nol indizared by channe! indlzater.

Microplione Bhug Sockel (3L}
Catmert attached mictaphons ta this sackat. A “PUSH TO TALE swrtoh is pro-
wide:l en (B2 mlerophonc.

Diserirainator Meter Jack
Renoue subbar husheng end connerd 2 zera Genier meset 1o this fack. L1z a meter
having aout K interusl resictance and L 50w sevsitivity,

External Power ack
Palarity Is pasitive on outtide of phug. Imcning plug into Ihts fack <nablet a charge-
o o repormendund exlorusl puwer oven with battenss s alad,

Fsbersirl Antenm Socket
Connect on exteraal anteama hore. Impedenca i 51 ahin When extercad wuleam
s s, b e (o Tully dopriss this suillin whip anlenm,

Cover Smps
To remeve the eovers, pul! ut on the snan haads aud willdrves sover funn body.
T nepluce cuver, piuce il vves body with the map heads oul, chea lock the cover by
pushing bn the Erads

Shealdsr Balt Fixnure
Allucir the aup 2fizd shoulder bell te 1ranscelver thraugh ths Axture.

Microptane Hook
The hand-held mlerophane may he plazad Jere diviag vaveplion or when Ui mico-
phione is not used.



FREPARATIONS

Fisfunes unnm out The paiwee saree, coafioni 35 fathwes
1 Make sure baltesils ure propesly aissriad

Wher, exiemal power soutee |5 enloyed, mak: o ilis prapatly cornieice,
2. Makesue antana is progerly sec.

S TSP —

When wxbenml i tonma is swiplegs], -

by ang expeenal ancenna 1s {innly cennceted.
3 Make e mi whm:upluw(umduyﬂb canzzcied.

St s.,..m.h fullaws:
"Funedan mwieeh
‘\vnh.me(\'OL)knub
“Saquiklr. . ..
*Light swlch .
=Positr cheage-oves swite.

- OFF
Full cxmezrclociovise

Set b e vl sl 10wy ¢
RECLPTION
Tuws the Fumivan awdck chickwise fu OK; he o siaree pibar bag then lghts ep (1

show the powee is oo, If the light switeh s set to LIGHT, the channcl indicaor and meter
are luminsted to facilliie mght uperacan,

VOLUME

1E the valume (VOLY sncb Ls slawdy tumned clackwise, oise of sound can he heard. Set
whane afoqustcvaloms :s ofainzd, The meter shows deflex ondung Lo the strengeh
of 1hi signat.

SOUELCH
Furm the squeleh (SQLY siawly clockwise, Rols: becomes inaudlb
‘poinu. I the contnu? s sel at this goint, audio can ke haard only wk:
T cases whea sk o unilabls fmubll upsraticn, week signel of
ke clueiwse Lor more stable operadon,

« past the thershald

TRANSHISSION
Thie MIC muntiols fesnsmissian with the PTT adseh. You may ielect Blgh or low power (3
sulf 00" nesds and obecve that the meter deflection givesa relative indicatia of aupi.

ADDING MORE CHANNELS AND FREGUENCY ADJUSTMENT
Tor add clunael feequeristss, rsfer ta the erysiat pliemeat ghide instruolious below.

L The erystal osclfator e HC-25/ tvpe whick oseillares in the fendamental mode,
Reecurving srystal asellitur Fregumy
worlving fezqzensy = 1071

o

Transmitting arystal oselllator Erequency =
EL R R —



2% To adjust by a frequency counter (capable of measuring 130 1o 150 MHz), doas
follows:

a)  Receiving frequency adjustment:
Connect the frequency counter to J§ and adjust the RX trimmer so that the
frequency reading s 10.7 MHz:
Transmitting frequency adjustment:
Short the frequency counter lead wire at the end and bring it close to the
antenna connetor to pick up the RF output, Adjust the TX trimmer o the
desired frequency.

b

COMBINED USE OF LINEAR AMPLIFIER IC-20L AND AC POWER IC-3PS

1C-20L is a lincar amplifier which amplifies the 1C-215 output of 3W ta up 10W. IC-3PS
is an AC power source which serves alio a8 a stand with 1C-20L mounted inside and is
designed 1o fully attain functions as a fixed transceiver when used in combination with
the IC-215.

SECTION VI CIR

IT DESCRIPTION

GENERAL ]

The IC-215 employs a dual conversion Superheterodyne receiver, MOS, FET devices are
used for RF amplification and First Mixer. The first IF ks 10.7MHz a monolithic
erystal filter, The second IF is 455KHz with two cascaded ceramie filters. This system
results in o very selective and sensitive receiver

The transmitter section employs 3 quality audio amplifier using IDC {Instantaneous
Deviation Control) technique and wellshaped preemphasis. The transmit frequency is
derived from an 18MHz range crysial oscillaor and phase modulation multiplied 8 times.
Multiplier and amplifier circuits are designed and tuned for extremely low spurious and
harmanic content.

RECEIVER

Antenna input or self contained antenna signals pass through switching diode D-40,
located in the PA section to the RF amplifier Q2 from which the amplified signal is
injected into gate | of the first mixer 3. Out of band signals are attenuated by the band
pass filters. The multiplied LO frequency is also applied to Q3 where a resultant 10.7MHz
IF signal is derived., This signal is passed through a filter which greatly attenuates ather in-
band signals. The 10.7MHz signal is 3gain mixed with second LO, 08 operation at 11,155
MHz at mixer 2, Q4. The resulting mixer output is 455KHz Two ceramic filters and Q5
and Q7 amplifiers drive 1C-1 limiter, and thenoe the signal is detected by the coramic
discriminator, i




Timer fosguency sudo conpenenss are anplified by Q10 and pesed Q11 actve filter.
ouls urs aifjusied dn fevel by Lie wubame vl and amplifid
2.

up o 1 watg power by I

vt potnt I8, diserimingtor noiss Is take st a seloeted level by ol Seuclen Conteal fisek
via J4 and anuplifled by Q4 and 03, rectiflod by D32 304 D33 and applisd 10 09 basz.
Linet e szl pum Jitics, whow mi o gl and this sl rokags o lugh, 069 e
olf Q0. The sevorse 3 troe when 2 sipmul s ol surlicierd streeglh o rodree el the
sguelch apens permisting the audn signal parh 10 operate norvually,

Dusing transmiz, psitive veltage is fed 10 the 09 base. sileacing the audia systern

Alter swliching back by ectivty, 2 dely i 29 buse vollape clange prusided by G356
lonws n saeal s, The rusiver fusl |13, 91, opstuting rear 155642 a tepled by
2 ! aguin tripled by U3 dor it mixer njection,

it suntched by diades whizih, aperat
st Tesqaerur v e

witit D€ higs, have no

THANSMITTER
An TN saa v lator Q1S is buffered by Q14

eeniiter AL vollagis (167 out uf ) 21 e 1
avdin fom 1he microphons is applied 1o B37 alas, wsuti
doubles @17, 013 and Q19, Each of these szages Is doukle (oned (3 prevent spurions
signals. Awplifiers Q20 ard Q21 provide the Jast amplification 1o zhe 3 wast level. The
microphune signal, dividkd by K12, is amplified by G
and Q10 gierepibate the level varladons and wia (311 active filter Hmils h\y\unmq
ener fram coming through. RA7 conurole this deviatior. levek QL2 acopliflec arv
wienl movkles & Milla egeaios by whick the prpts pre-emphasis is aetieved. R9G
Useiation. 1% s (he ullpat fevel comtl riser wish = Fil

1324 where a ehange in base veitage (via K109 tor 3W anc K110 zor
Towr parwe) provides Q13 zontrel of drber 020:and flnal Q21 callector voltsge.

MF (FR CIRCIIT

providod u wultuge by Lie sumpli-guf e sevuzul IF 6 coller s whuh
m s efiected by 3d:uiting 1 gain o7 05 vig BLD. Ln the treve.
b coupled s L35 whert a recaificr RF vohags Is fed to the meter
lor w Telwtive powl Iniculion  Adjustins e v e e ol o ol DI
wiinthe LIS,

TR SWITCHING
I fio st mosde, sooroe volluge i appliod 1o B153, TAA. B0 (Fener) oot LET i
<awt DI, A referenice voltage of appraimalely 3.8 volts appears 2( (h: eathodc of UAL
This refeveuce & fed 2o Q24 base where u ragulated voltage of 3 woius ds avallable ot

el

o, Q2 bese 1 grounded (hrough D43 by he BTT (MIC) swilch which
¢ section voltage a zera. Tzom the tranemit tegtlator, cemeot Is passcd
Umanngh Q23, Raam and THY o Da | Ace voitige o D4 catkaode is




SECTION VIl INSIDE VIEW

Removabl whip entenna Teanumit owcillation ciecuit

Transmister Xtal bostd
Phass modulation cail

Receiver Xtal board ——

Tt local ocifiator
Squeich circult

Mosulation adjust trimmer Mis gain adjustment

Driver amp.
Low power adjust
High pawer adjust —

Pawer amp. transistar
Low past filter —

Final amp. tuning capacitors

Natrow band cerami flter . ‘
2 local Xtal scillaor t

10.7 MH Mosolithic Xral

Smeter efjust

RF bard pass filter
- Battery Casn
MOS FET AF amp

IF amp. IC Batmery Remoual Ribbon

Speoker

Ceriter mater Jack——



SECTION VIII BLOCK DIAGRAM
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INOUE COMMUNICATION EQUIPMENT CORPORATION
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