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SECTION | INTRODUCTION

Congratulations on the purchase of the 1C-202E portable 2 meler S5B Lransceiver. The 10-202E was
desipned to be operable anywhere like most portables, but we also included features like a very ef-
fective noise blanker, RIT, S&RF meter, and a full 3 watts owtput, Two built-in crystals in the stable
VX0 allow operation between 144.00 and 144.40MUHz. 1 you wish to expand the range of the 1C-
202E, we have also provided 2 spare erystal socleets for vour convenience. With a slight retuning of
the 1C-202E, and installation of & special crystal, you may also work through OSCAR in USB.

The aluminum die cast frame provides a very
strong yel light housing for the 2 cireuit hoards,
and Lhe aluminum sides snap off easily if service
is ever necessary or o change balleries,

The 1C-202E operates on 9 inexpensive C cell
hatterics, or an external 138V DC source. The
IC-202E will also ;gperate on nicad batleries,
contained in the BC-20 nicad hattery/charger
kit. For AC operation, we recommend the
1C-3PS which not only provides power for the
1C-202E, bul also doubles as a stand and holder
for the 1C-20L 10 watt linear amplifier.

You can use the builtin whip antenna lor por-
table use, or a flexible antenna such as the TC-
FAl. An external anlenna connects to the an-
tenna connector on the back of the IC-202E.

We are sure that you will have vears of lsling
enjoyment from your 1C-202F, manufactured
by the leader in communication equipment:
Inoue Conununication Equipment Corporation.




SECTION Il SPECIFICATIONS

Greneral:
Number of Semi-conductors

Frequency Coverage
Frequency Stahilicy
Antenna Impedance

Power Supply Requirements
Current Drain

Dimensions
Met Weight

Transmitter;
Emission Mode
RIF Power Outpul

Carrier Suppression

Unwanted Sideband Suppression
Spuricus Radiation

Microphone

Receiver:

Receiving System
Intermediate Frequency
Receiving Made

Spurious Response Rejection Ratio

Sensitivily
Selectivity

Aundio Qutput
Audio Outpul lmpedance

Transistors 19
FET 7
I 7
Diodes 33
144—146MHz=
Less than 200Hz per hour at +25°C
50 ohms unbalanced
DO 138V E15% Negative Ground 300mA max
Transmitling: A3T Approx, 540mA
Al Approx, 730ma
Receiving: At max audio approx 250maA
With no signal approx 20maA
Dial Light:  Approx 40mA
182mm{H} x 61mm{W) x 162mm(D)
20K Gs including batteries.

A3T(USB) and Al

AZT 3IW (PLEP)

Al W

More than 4045 down

More than 40dB down at 1000Hz AF input

Maore than G0dB below peak power

Impedance: 600 ohins

Input level:  10mVY typical

Dynamic or optional Electret condenser microphone

Single Conwversion Super Heterodyne
10,7 MI ke

A3l (USR) and Al

More than 60dB

Less than 0.5V for 10d4B S+N/N
+1.2KHz at —AdB

+2 4K Hr at —60dB

More than W

B ohms

144 00—144 40MHz built-in (2 Crystals). Each crystal gives 200KHz continuous coverage. Two
spare erystal sockets are provided for additional frequency ranges between 144.40—146.00MHz.
An external VFO connection i3 also provided.
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SECTION |l

ACCESSORIES

Various accessories are packed with your transceiver. Be sure not Lo overlook anything,
Also 1% u pood idea Lo keep packing ecartons in case of moving or il return for service i

NECEEHATY,

. Dynamic Microphone l 5. Lxt Speaker Plug, Key Plug 2
2. Microphone Case 1 & Eurphone I
3. Shoulder Strap I 1. Dyy Cells Type *C 9
4, Power Supply Plug L 8. Battery Tubes 2

How to fit the shoulder strap
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SECTION |V PRE-OPERATION
Mexl, inst:

BATTERY INSTALLATION Mike cert:
Dry Batrery: batteries ir
Place the function switch in the OFF position. Remove the side Lhat covers the battery
case andl speaker. Install the batterizs into the battery Lubes (Lhree in each) taking care Lo
ohserve Lhe same direction (polarity).

o From th
Lhe cover |

Carefully install the battery tubes in the manner shown in photograph |, placing the WHEN TO
last three batteries in the inner column. Again take care to ohserve polarity, and place the When the |
battery tubes on tap of the tibbon so when the batteries need to be removed, a simple up during
pull on the ribbon will make removal easier, With the batteries properly in place, carefully . Bitterios o
replace the side cover, withia oo
Cover Hemaval Cover Installation he shorten
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Mry Battery Installation Mickel-Cadmium Batteries

and Charger Installation
Exter

Micke!-Cadmium Batlerics and Charger:

First, install the charger in the battery case (the speaker side) af the transceiver housing &

as shown imphotograph 2, The polarity of the switch end ol the charger must be positive
and on the case side, negative. Accordingly the negative polarity must be connected to
Lhe spring side of the battery case,




Mext, install five nickelcadmivm batteries in the baltery tubes in the same direction.
Malce certain the (-) minus side is next to the spring. After installation of the charper and
hatteries in the case, connect the connector to the socket ol the cliarger (ie., the connect-
or from Lhe lransceiver howsing), Make sure the switch of the charger is on, then install
the cover housing as belare,

WHEN TO REFLACE BATTERIES
When the power pilor lamp does not light up with the power switch on, or when it lights
up during reception and goes out during transgmission, Lhe batteries are exhansted. Use
buatleries ol the same type, [or mixed (ypes might cause lealage. Replace worn batlerics
with a complete new set of nine. 1F used with old batteries, the lle of new ones might
be shortened. Battery lle is shortened more by Lransmitting than by receiving, since
several times more current is drown in transmit. To prolong hattery lile, therelore, prac-
tioe as [olows:

F Try to minimize the transmit period.

# Keep the transmission output on LOW as much as possible.

# Redoce volume during reception,

* Be sure o col ofl power source when set is not used.

More working hours are weailable i high-perlormance balieries such as Alkaline type are
employed,

EXTERNAL POWER PLUG CONNECTION

External Power Source

For use at home or in the car, please use the extemal power source which assures you of

stable comumunication without concern abour hattery consumption,

1. Use either a repulated power supply or car battery of 13.8Y DC and of aver [ A cur-
rent capability, {Though this transceiver may work at 11 to 15 VDU, use it prefer-
ably at the rated voltage.)

2. Correctly connect the external supply plug, as shown in the figure. I polarity is
reversed, source power is cut off by the protection circuit and the unit will not
operate,

3. When the transceiver is kepl oul of use for g prolonged period, the unit is operated
for exlended periods by external power only, or when the hatreries are exhausted
eto, remove the batteries to protect the unit from possible damage by baltcry
leakage,

4. The outside elecirode of the power plug is + (Positive), Be careful not to short the
plug to the chassis frame, ete, When used in the ear, don’t short the plug to the car
body or Lo Lhe lransceiver body itsell, bul connect it 1o the car battery through its
fase {1A-2A).

External DC Plug Wiring Diagram

4y



FOR QGUTDOOR USE

1. Insert the supplied hatteries. {Reler 1o “How to insert batteries™).

2. Attach the supplied shoulder strap through the Axture of the body (as shown in the
drawings on page 3).

3. Dully extend the whip anlenna for operation, or install the flexible antenna. Keep
the collapsible antenna depressed when the set is nol in use so that it will not he
darmaged

FOR USE IN THE CAR

1. Don't place the unit near the outlet ol heaters, air-conditioners, ete.

2. Install the vnit in a convenient place to avoid disrupting safe driving,

3. For the besl power source, connect to the car battery through the fuse (1A-ZA).

4, Firmly ground to the car body a maobile antenna {e.g. whip antenna) that requires
groumding.

Mohile cable connection Connection using [C-20L

Je ool Birim

FOR FIXED USE

1. Doo't install the unit in places exposed to rain, water splash, direct sunshine, dust,
vibration, or heat,

2. Use a high performance external antenna as recommended, When doing this, be sure

to depress the whip antenna into the body.

or lixed use, an external power supply is more economical than balleries.

Use ol the linear amplifier 1C-20L and AC power supply 1C-3PS give excellent per-

formance for [ixed use,

s

HOW TO USE EXTERNAL ANTENNA

. Select a high performance antenna (a multi-clement beam or gain antenna} and set
it up in the highest possible position. Tighlly connect the antenna so thal perfor-
mance will not be affected by weather or vibration, The matching impedance is
designed to be 50n.
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SECTION V DESCRIPTION OF CONTROLS AND CONNECTIONS

11
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. POWER INDICATOR LED
Shows when power is applied to the 1C-202E.

2. S5& RF METER
Indicates the relative signal strength of incoming sipnals and outpul power of
transmitled signals,
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DIAL SCALE

The dial is divided inle LOKHz increments with a total coverage of 200KHz, The
pperating frequency is read by adding the Irequeney shown on the dial to that
shown on the erystal switch, or in the case of the spare crystals, by adding the dial
reading to the frequency of the crystal installed,

TUNING KNORB
Selects Lhe Freguency.

RIT

Independently swings the receiver lrequency 23KHz so that signals that are slightly
of f Trequency may be tuned (or darity without altecting the transmilling frequen-
cy.

MODE SWITCH

In the CW-T position the transmitcer will cransmit when the CW Key males contact.
In the REC position both S5B and CW signals can be recelved, In the CW-T posi-
tion, the microphane is disconnected from the eireuit,

MWOISE BLAMKER SWITCH
In the NB position, the noise blanker is put into the cireuil and noise pulses will be
reduced.

YOLUME CONTROL
Controls the audio output level,

CEYSTAL SWITCH
Selects the crystal to he used in the VX0,

FUNCTION SWITCH

Turns the power on and off and in Lhe light position, turms on the meler light. In
EXT VPO position, the frequency of the 1C-202E can be controlled by an exter-
nal VEO, (see page 10},

EXTERNAL SPEAKER JACK

An external speaker can be connecled here, The impedance ol the speaker should
be 8 ohms, With the external speaker connected, the built-in speaker will be dis-
abled.

KEY JACK
Accepts a CW key [or CW aperation.

MICROPHONE CONNECTOR
A 600 ohm microphone is connected here.
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17.
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SNAP LOCKS

Convenient snap-locks hold the sides in place.
To remove them for any service or fo replace
the batleries, simply pull out on the center of
the snap-locks and the cover can casily be re-
maoved, When replacing the ¢overs be sure thai
you have placed the covers properly in the
grooves  provided, then push down on the
center of the snap-lock (see page 4).

Maote: when the sides are placed in Lhe grooves,
the snap-lock center must be pulled out,

SHOULDER STRAP BRACKET
Connecl lhe shoulder strap here for casy
carrying (see page 3).

EXTERNAL VFO SOCELET
Accepls plug Trom an external frequency
source,

WHIP ANTENNA

When not in use, the antenna should be fully
collapsed. Exlend completely for operation.
Lise care when expanding or compressing the
antenna.

FLEXIBLE ANTENMNA (see page 26),

A Tlexible antenna, such as the IC-FAL, can be
used. Unserew the whip antenna from the sel
aned serew Lhe Mexihle antenna in its place.

MICROPHENE HANGER

When nol in use, the mike can be hung out of the way.,

EXTERNAL POWER SUPPLY JACK

VHF TSR

EREH 1= a0 Ee

Any well repulated power supply with an output of 138 volts can be connected
here, instead of using the batteries installed. Inserting the power plug into the jack
disables the internal battery source. When the BC-20 nicad battery pack is used,

the external power source will charge the batteries.

EXTERNAL ANTENNA RECEPTACLE

An external antenna of 50 ohms impedance con be connected here, If an external
anlenna is used, the built-in whip should be completely collapsed.

IDENTIFICATION PLATE
States model number and serial number.




SECTION VI OPERATION

After the batteries have been installed, or the 1C-2020 is connected to an external
power souree, turn the function switch on, I the surrounding light is too dim Lo see
the 5 & RF meter, turn the switch Lo the LKGHT position, and the meter will be
illuminated.

Extend the whip antenna its full length, or il you wish Lo use an externual antenna,
connect Lhe cable to the EXT antenna conneclor on Lhe back of the 1C-202E.

Conneel the microphone Lo the MIC jack on the fronl panel.

If you wish 1o use the CW mode of transmission, connecl a key to the KLEY jack on
the front panel. You do nol have to disconneet Lhe microphone for CW operation.

Key Wiring Diagram

10
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Place the mode switch in the praper position for the portion of the 2 meter band
you wish to operale in, whether it be CW or 88B. If you wish to operate autside of
the 144.00 — 144 40MHz portion of the band, it will be necessary for you to install
art additional crystal in one of the spare crystal sockets provided for Lhis purpose,
See page 11 for an explanation of how this is done. Crystals can be ordered (rom
your authorized WCOM distributor or wholesaler.

Tum the tuning knob until you reach the desived frequency or a signal is heard.
Adjust the volume control for a comfortable level of listening. Il operating S5B,
you may wish to place the Noise Blanking switch in the NB position. This activates
the noise blanking circuil which will suppress noise pulses, After selecting the op-
erating [requency, if’ the received signal scems to drift, adjust the RIT control until
the signal is apain clear,

For 85B operation, hold the microphone close to your mouth, push the PTT swilch
on the microphone, and speak in a clear, normal tone of voice, For CW operation,
after connection ol your KEY, place the CW-T switch in the CW-T position and the
10-202E will transmit when the KEY contacts are closed. To receive, place Lhe
switch hack in the REC position.

For operation with an external VFQ, remove the rubber plug in the side of the IC-
202E, and place the function switch in the EXT YFO position. The input fre-
quency should be — 133.3MHz — 135.3MHz, 50 5, 300MY for 144.00 — 146.00
MHz. -,
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A/B POSITION SPARE CRYSTALS

The 1C-202E comes with 2 crystals nstalled in the VXO for operation between 144,00
144 A0MHz with each crystal covering 200K Hz. If you wish to work another part of the
band, all that is needed is Lo install che proper frequency crystal in either the A or B spare
crystal socket, tweak it, and vou are ready for operation. Also a crystal can be installed to
work the 145 80—146.00MHz portion of the band if you want to use OSCAR.

INSTRUCTIONS FOR INSTALLATION

Crvstals 36-1 and 36-2 are already installed in the crystal suckets. These are for 144.00
14420 (36-1) and 144.20—-144 40MHz (36-2). Installing additional crystals in the spare
crystal sackets in some positions and { or combinations may cause the output level of the
operating cryslal to decrease. This is due to absorption of some of the energy by the adja-
cent erystal.

BE SURE TO FOLLOW THE CHART EXACTLY AS TO POSITION AND COMBINA-
TION OF THE SPARE CRYSTALS TO OBTAIN THE OPTIMUM PERFORMANCE.

SPARE SOCKET
A | B
COMBINATION OF 36-3 X
CAYSTALS 30— X .
466 x |
X 36—4 !
X 36—0 |
X I6—6
63 36—4
a6—-3 I6—6
J6-5H d6—14
e 366 364

For other combination of crystals than those listed, a-slight modification or realignment
will probably be required. For communication through O3CAR {(145.80—14600MHz)
realignment of various parts bhesides the readjustment ol the oscillator frequency will be
NeCessary,

Ktal No. Center Freq. Range Type Basic Freg.
36-1 144 100MHz [ 44000144 200MHz HC-18/U 14848 B3K11e*
36-2 144300 144 200— 144 400 HC-18/U 1487106 *
36-3 1 ek, S0HD |44 400 144,600 HC-25/U 1489328

304 | 44,700 [ 44 600—1 44 800 HC-25/1 14915, 50

36-3 | 44.900 | 44 800145000 HC-25/U 1493772

36-6 145 9D0MHz= (45 800—146,000MHz  HC-25/U 15048 B3KHz"®

* Suppll'u:d in thi Ltransceiver
¥ For QS3CAR use.
Note:a. CLis 20 PF, with regard to the erystal load capacitance,
b, The frequency of the crystal oscillator (basic frequency) does nol cor-
respond Lo the oscillation [requency in the circuit.

11




SECTION VIl THEORY

CIRCUITS

Section IX shows a block diagram of the 1C-202L,

The receiving section is a single conversion super heterodyne, employing a wide band
variable crystal oscillator (Y XO) as the local oscillator. The Lransmitting seclion is a
sinple conversion system which employs a filter-type S5B generator using a 10.7MHz
crystal [iller and the same local oscillator as the receiving section. A double-balanced
mixer is used for the Lransmilting mixer to minimize spurious radiation. Although a
portable unit, the 1C-202F also features built-in cireuits such as RIT, AGC, ALC, and a
niise blanker,

This transceiver can be used with ense outdoors, in the car, or as a fixed stalion since it
may he powered either with its batteries or with 13 8Y external power source.

RECEIVING CIRCUIT
The signal from the whip antenna or antenna terminal passes through the harmaonic filter,
through the T/R switching diode D25 (MI301) amplified by RF amplifier Q2 {A5K40)
and is then fed to the gate of mixer 3 (25K49). The switching diode is turned on by
T/R eontrol Q1 (25A750), and D25 is turned on with forward voltage bias thus directing
the input signal to (2.

During transmission, the Receiver section 49V goes to zero to Lurn of T O1, and forward
vollage bias is not apphied to D25, At the same time, Lhe Lransmil output is switched
arcund Q2 to the antenna systerm. D25 is turned off as reverse bias is penerated when the
Lransmit sipnal is present, The 133MHz local oscillator output from the VX is injected
to mixer O3 source. The resullant conversion is an IF Frequency of [0.7MH:.

The IIF sipnal passes through Lhe diade switch D1 (15553}, which serves as both transmil -
receive switch and noise blanker pate, the TF selectivity is oblained by the [0.7MIL2
crystal filter, then passes the switching dinde D3 {15553} and is amplified up Lo a suit-
able level by the IF amplifierss consisting of Q6 (MEMG616), 07 (MEM&16) and 1C1
{LA1221) The outpul ol 1C1 is applied to the demodulation and AGC circuits,

The demodulation cireuit is a ring demodulator compased of D6 to D9 {1N6D's) which
uses the 10.6985MHz from the BFQ to generate Lhe resultant audio signal. Higher audio
(requencies of the demodulated signal are cut off by a low-pass [ilter consisting of €39,
L11 and C40. The volume contral {(R—1) adjusts Lhis oulput level which is fed 1o AF
amplifier 102 (uPC575C2) providing | watt of audio.

The netwark R32 and D29 (151555) provides positive bias Lo 102 for muting audio
during transmit and silent transmit-receive swilehing,

NOISE BLANKER

A part of the IF signal is picked up at the drain of mixer Q3, amplified by 1C3 and 1C4
(LA122175), and delected by D11{IN60). This detected output is separated into signal
audio components, and pulse components (noise). The signal component is amplilied by
5 {(25C945Y and provides AGC control to 1C3,

The noise pulse component tums on Q5 (250945), and as long as noise exists, tumns off
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01 by grounding the anode of the noise blanker gate diode DI, thus the noise is not
transferred to Lhe crystal {ilter.

AGC CIRCUIT

A part of the 1T signal is picked up from the IF amplifier IC1 and passes through C73 and
K39 Lo be detected by D13 (INGOY, D14 and D15 (15247 3%), When no signal is received,
hias voltaze is applied Lo the base of AGC control Q11 (250945) through R51, Di4 and
1313, and the potential at the emitter of Q11 goes 1o nearly zero,

In the presence of a signal, C6% which is connected 1o Q11 base is first negatively charped
because 1314 is turned on, and o Q11 is tuened of T, Also, C70 which is connected to 011
crmitter is negatively charged through D15 up to a voltage determined by the loop gain of
each amplifier of BRI and IF, and C70 is kept at the achieved voltage due to Lhe absence
of a discharge cireuit.

When the signal diminishes, (he negative voltage charged in C69 is gradually discharged
through R51 and drops down to a voltage where Q11 15 turned on, Then the negative
vollage charged in €70 is rapidly discharged through 11, thus the AGC time constant of
fasl altack and slow release is effected.

TRANSMITTING CIRCLUIT

The small signal from the microphone is adjusted by the mike pain adjustment R61.
Higher or lower frequencies owtside desirable communication frequency range are af-
tenuated by R65, C80 and C79, and the remaining frequencies are amplified by AF
amplifier 1C3 {uPCS66H).

This AF signal and BFO oulput (10.6985MHz) are fed to the balanced modulater 106
{SN76314N). The resulting carrier suppressed double sideband sipnal is amnplified by IF
amplifier Q16 (25K12), The unwanted side band is then removed by the 10.7Mllz
erystal filler where it passes Lhrough the diode switeh DY (15553) to become a 10.YMHz
SSI (LISB} sipnal.

This 10.7MHz signal passes the diode switch D I15553) o the transmil mixer 1C7
{SN76514N). The LO. of 133MHz from YXO unit is then combined to become the S5B
{(USB) signal of 144MHz. The transmit mixer 107 is # double-balanced mixer, which
minimizes spuriows radiation,

In addition, the sutput circuits of 1C7 and the | 44MHz amplifier (317 (35K 37) provides
a band-pass liltering which further minimizes spurious radiation, This 144MHz 558 signal
is linearly amplified by Q18 (25C383), Q19 (28C998), and Q20 (25C1947) respectively.
MHigher harmonics are suppressed by the low-pass filter composed of L27, L28 and C140
to C144. The resultant output power is 3 Watts PEP, PA Q20 idling current is adjusted
by RO0, It is preset at 30mA.

ALC EIR!J.UI'I'

The ALC {Automatic Level Control} circuit picks oul a parl of the drive slape (19 oul-
put, rectifies it hy D20 (152473) and D21 (ING60D), and applies the obtained negative
voltage to the transmil [F amplifier (16 gate to control circuit gain,

13




CW TRANSMISSION

For OW transmission, the voltage exerted on AF amplifier 1C5 is reduced. Ar the same
time the voltape to BFO frequency shift switch O%'s {25C945) hase is also reduced to
turn it off so that C6&2 is in series as a part of the BFO crystal oscillator to shilt the fre-
quency about | KHz upward, which is within the crystal filter passband. Also, at the
same time, the 5th Pin of the balanced modulator, 1C6, is supplied with a voltage, which
makes the modulator unbalanced, so that the BUFO frequency appears unsuppressed al the
output, Consequently, these signals are amplified by Lhe transmit TF amplifier Q1 & and
pass through the ecrystal filter, transmil mixer IC7 and forward as in the S88B mode.
Keying is done by Q17 source amd Q18 emitter.

COMMON CIRCULT

BFOC

The BFO is a non-adjustable oscillator Q9 (28C945). The crystal unic X1 has a loadd ca-
pacity of 25pF and operate al |0.6985MHz in the SSB mode. The change in BFO Fre-
quency 1s explained under “CW transmission”. The BFO output buffer is Q10 (25C345),

METER CIRCUIT
This circuit permils use of single meter as an S-meler during reception and as an oulpul
[evel meter during transmission.

A bridge cireuil composed of R49 and R48 is connecred to Lhe power source, stahilized
hy Zener diode D28 {(WZ056), and the IF amplifier Q7 source. AGC voltage is generated
by input signals reducing O7' source voltage, thus unhalancing the hridee causing an
upscale meler reading,

The S-meler is adjusted [or its zero point by R48, and for ils full scale point hy B30,

Far the oulput level meter, the outpul detection dinde D22 (1N6D) is coupled with L26
to partly rectify the BRE output, thus giving an upscale relative outpul indication,

The extent of the meter indication can be adjusted by changing the degree of coupling ol
D22 and L26.

POWER SOURCE AND TRANSMIT/RECEIVE CHANGE-OVER CIRCUIT
The power source voltage (13.8Y) supplied from either built-in batteries or external
power connected Lo J10,

This voltage is directly applied to the AF power amplifier IC? in the receiver seclion as
well as to the colleetar of Q1S Q19 and {320 in the power amplilier section,

Ohther circuits are Ted with voltage from the voltage regulator circuits. The vollage regu-
lator circuit for the YFO unit BFO and AGC circuits is derived from 138V to the Zener
dinde D19 (XZ076) and powersource indicating lamp D-2 (lighl-emitting diode TLR-
102), resulting in stabilized voltage of about 0 6% which hecomes a relerence level at
D19% calhode. This voltage is applied to Q15's (2SC1209) hase, and a regulated voll-
ape of about 2V is available al its emitter.
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The brightness of power-indicaling lamp varies according to the power voltage, When the
power voltage drops to a level under about 1OV, the corrent Lo D19 and D-2 stops, turn-
inp off -2, Thus the power voltage Muctuation and baltery condition can be judged from
the D2 Display. For the receiving section’s repulated voltage supply the reference voltage
ol D19s cathode is applied to Q12" {28CD355) base through DG (182473), and g re-
sulated vollage of aboul 9.5V is obtained 4l ils emitter,

When transmitting, R34 is grounded by the microphone PTT switeh or mode change-over
switch {in the case of CW-T), Lo make Q127 base voltage zero and oulput voltage also
FETO,

Lilkewise, for the transmit section repulated woltage, the relerence voltage of D19 cathode
is applied to Q14' (25D3535) base through D18 (182473), and a regulated vollage of
about 2.5V is obtained at ils emiller.

During reception, since the PTT switch is not grovnded, positive voltage is applied on the
transmit/receive change-over contral (313% (250943) base through BS53 to turn on Q13,
while the Q14° base is grounded through R56 and 13, thus making the power voltage
zero. When transmitting, the PTT switch is grounded and (13% base is also grounded
through 17 (1N60) to turn off Q13 and apply the reference voltage to Q14 base,
and so p proper voltage is ohiained. Also, the rise time Tor transmitfreceive change-over
is delayed hy C74 amd C75 respectively to prevent transmission signals from entering the
receiving section during the change-over operation.

RIT CIRCUIT

Dwuring reception, positive vollage is applied 1o §22% (250945) base through B95 Lo turmn
on 022, and curcent lows through R1E in VXD unit, RIT control R-2, RUT and 022,
The vollage applied to I (MY201) of the ¥XO unit is varied by adjusting the RIT con-
trol B2, and D1 °s capacity varies accordingly, thus enabling the local ascillator frequency
(recelving [requency) to be changed.,

In the case ol transmission, since the voltage on Q22% base becomes zero to turn off
022 while positive voltage is applied to Q23 (25C945) base at the same time through
Rué to twrn on 023, current [ows theough R1UA, R9S, and 023 all within the ¥X0 unit.
The vollage divided by R18 and ROA is applicd to D1, and so lransmission can he made al
dialsel [requencies irrespective of the position of RIT control R-2, The receiving [re-
quency at the RIT zero paint can be corrected by adjusting B98,

YXO UNIT
The oscillator QL{2SC373) in series with a crystal and variable capacitor, varies its fre-
quency by changing the capacity of the variahle capacitar,

Resistors RI to R4 are damping resistors to prevent abnormal oscillation, Capacitors C31
to 034 are linearity-adjusted for non-linearity of frequency changes caused by the errors
of the erystal unit and variable capacitor. L1 to L4 and C1 to C4 adjust the oscillation
frequency and band width,

In this oscillator, 8 14MHz sipnal is oscillated fundamentally, tripled by 02 (28C373),
tripled again by 03 (258C763) to a 133MHz signal with the level of 300mY as the first
local oscillator, The band-pass filter composed of L7 to L9 minimizes spurious radiation.




Though the regulated voltage for the oscillator is supplied at a level of about 9 volis
from 015 of the main unic, it is further stabilized by the constant current circuit using
04 (25K19) and Zener diode D2 (WZD61), This vollage is supplied to Q1, Q2 and RIT
circuit to further ensure sufficient frequency stability.

I the RIT circuit, the capacity of D1 to which a signal from R-2, RIT control, is given
through RS, is chanped, C6 and €30 are connected in series, which keeps the RIT shift
ta 3KHz,

ADJUSTMENT OF VARIOUS SECTIONS

This set is completely adjusted and checked so that it functions correctly. During pro-
langed use, however, the preadjusted condition might be affected by wear ol parts, ete,
If it is necessary Lo make adjustments at some time to regain specified performance,
the following procedure may be followed.

Remember that changes in capacitor or coils will be very small, il any.  Adjustments E=—2
should nat be attempted without adequale Lest equipment. 5
VX0 UNIT ADJIUSTMENT
l. Measuring [nstruments For Adjustment:
#  RE valtmeter (with above 1V full scale capability at 1 50MHz)
* Frequency counter {capable of measuring 150MHz)
" Multimeter (20Kolun per volt),
2, Frequency Adjustmeant:
a, Connect the [requency counter 1o 13 of the VXO unit, with ground con-
nected Lo J2.
b Place the RIT in the cenler position. Sel the crystal switch to Lhe position of
the erystal Lo be aligned, I. Crystal
¢, Set the tuping dial to “1007, and adjust the appropriate coil until the fre- 2. Coil for
quency shown in the chart is oblained. 3, Trimme
d. Next set the dial to 200 and adjust trimmer (a} for the proper frequency ac- 4, Trimme
cording to the chart. 5. Crystal |
e. Sel the dial now to 07 amd adjust trimmer (b} for the proper frequency. G, Coil for
f, Repeat the adjustment above Lill no further adjustment is necessary to get the 7. Trirnme
proper frequencies at all three points. #. Trimme|
.. il ] e
[Crystal Mo 0 T |00 | T ADJUS 11
: : - Far receivi
S| 1333015 Miz 1334015 MHz 133,501 5 MHz. tion (the
- 1335015 13340015 133,73 A the check |
63 133.7015 335015 133.9015 RE volime
A 1339015 13001 5 134 1HH S tion, Furt!
i6-5 B 1341015 13420115 134,301 5 dication of
300 1351015 135.2015 L 1353015
: i RIT ADJU
[n the rece
{detent) th
16 change it <




1. Crysial for 144 0MHz band 9, Additional Crystal Sockets “A™ and “R”
2, Coil Tor 144.0MHz band 10, Coil for the *A" band

3. Trimmer {a} for 144.0MHz band 11, Trimmer (a) for *A™ band

4. Trimmer (h) for 144.0MHz hand 12. Trimmer (h) lor the “A7 hand

5, Crystal for 144.2M11Lz hand 13. Cail for the B band

6. Coil for 144, 2MHz band 14. Trimmer {a) for the “B" hand

¥, Trimmer {a) for 144, 2MHz band 15, Trimmer (b) lor the “B" hand

8. Trimmer (1) for 144.2MHz band

ADJUSTMENTS ON MULTIPLIER STAGES

For receiving, set the erystal selector to “144.2™ and the tuning knob to Lhe 2007 posi-
lion (the recefving frequency is 144 4MHz), connect a multimeter (for 3 volr range) Lo
the check poinl R15 and tune L5 and L6 to maximum indication. Connect the probe of a
RF vollmeler to the outpul terminal J3 of VX0 and tune L7 and 19 to maximum indica-
tion. Further, readjust L5 and L6 and repeat this procedure to obtain the maximum in-
dication of :Lhe KF voltmeter (250 — 300 m¥).

RIT ADJUSTMENT

[n the receive mode commect the (requency counter ta I3, set the RIT konob Lo the cender
{detent} then record the frequency (Lhe dial scale may be set at any position but do nol
change it during the adjustment ),




Next, turn the MODE change-over switch to “CW-T" without connecling the key to Lhe
key jack, then read out the frequency. I it differs from the previously recorded fre-
guency, adjust R98 on the main board to equalize both [requencies,

Repeat above adjustments to reduce the frequency dilference between reception and
Lransmission 1o under 10Hz,

TRANSMITTING SECTION ADJUSTMENT

a.

=

13

Measuring lnstruments for Adjustment

£ Terminal wattmeter (for about 10W full scale with 50 ohm impedance)
“ Frequency counter

RF vollmeter

Al oscillator

AF millivaltmeter

Multimeter (20Kolm per volt).

= F F %

Final Stage Tdle Current Adjustment

Turn the MODE change-nver switch to “CW-T"" without connecting Lthe key to the
key jack. Remove the solder of C136 and W22, und connect the multime Ler, which
is set at 100mMA range, helween these points. Adjust R90 so thal Lhe current
hecomes 30mA. After the adjustment, resolder the leads of C136 and w22,

Coil Adjustment

Connect the wattmeter to the cxlernal antenna socket, and set the Lransmit/receive
frequency at “144 4MHz", With the MODL change-over switch turned to “CW-T™,
connect the key o the key jack and hold down the key, conpect the RF volt-
meter probe to the check point of RE| and adjust the cores of L14 1o 119 alter-
nately for a maximum voltmeter reading,

Driving and Final Stage Adjustments

Make sure that the power voltage is 13.8% under the same condition as in ¢. Tum
the R92 rotor taward ground (to panel face) and adjust C120,C121, C127, C128,
137 and C135 so that the wattmeter indicates maximum {over 3W). After this,
adjust R92 so that the watimeter indicates exactly AW, Set multimeter to voll
range and connect to check point R105. Readjust L14 to L19 for maximwm
indication.

RF Meter Adjusiment
Move D22 with respect to L26 (coupling) so that the meter indicates about 20% of
full scale when the outpul is 3W at the completion of adjustment (d).

Carrier Frequency Adjustment

In receive, connect a frequency counter to check-point R28 and adjust C61 lor
|0.6985MHz. At this time, muake sure that if the MODE change-over switch is
tumed to *CW-T,” the frequency shifts about 1KHz upward. Then turn the MODE
changesbver switch to “REC™ and connect the AF oscillator to the check poind,
R68. Ground the mike plug socket pin No.2 for S5B transmission, and set the AF
oscillator oscillation frequency at 1.5KHz, Adjust the culpul level to 2.5W, Keep-
ing the outpul level unchangsd, alternately change the audio oscillator frequency
from 300Hz to 3K Hy, and fine adjust C61 to balance the output,
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Mike Gain Adjusiment
Connect the AL oscillator between the mike plug sockel pins No.l and No.4
{zround}. Set its frequency at 1.5KHz and outpur level at by

Ground the mike plug socket pin No.2 and connect the AF millivollmeter {(300mY
range) to the R68 check point and adjust R&1 so that the meler reads 150mV.
This adjustment can be slightly changed according to the use of microphone,
strength of voice, condition, ete. Observation of the output carrier on a high lre-
guency oscilloscope would be helpful while using normal microphone procedures
in order to achieve optimum waveform and quality.

RECEIVING SECTION ADJUSTMENT

Measuring Instruments for Adjustment

* Standard signal penerator (Tor 1448 Hz hand )
* AF millivoltmeter

¥ Multimeter

Sensitivity Adjustment

With the receiving frequency set at 144.4MHz and the volume knab in a reasonable
volume position, connect the standard signal generator to the antenna connector
and the AF millivokmeter (1V range) to the AF output terminals J4 and 15
{ground).

{Never transmit during this adjustment because il may damage Lhe signal penerator
atlenuators),

Keeping the signal generator unmodulated, set the output level al aboul 30dB (pV)
and adjust the generator frequency to the receiving frequency. As a beal is heard
ltom the speaker, [ine-adjust the signal generator frequency or receiving frequency
g0 that Lhe beat becomes about 1000Hz, Try to keep the beat at this frequency
during the-adjustment,

Nexl, adjust L1-L10 cores successively to maximize the AF millivalimeter indica-
tion, and il the AF millivolimeter becomes fulkscale, lower the signul generator
putpul level without converting 1he meter range or turning the volume knob, ele.
Repeat the adjustment until the AF millivoltmeter indicates over BO00mY with the
volume knob at maximum and S+N/N becomes over 1048 when the sipnal gencra-
tor output level is -10dB (V)

8 Meter Adjustment

Adjust R48 sa that the § meter indicates zero wilh no signal. Nexl, with the signal
senerator output level set at 90dB (¢V), adjust the frequency lo the receiving
Irequency, and adjust R50 so that the 8 meter indicates full scale. After this ad-
justment is finished, lower the signal generator output level, and make sure that Lhe
signal penerator output is within a range of 0dB & 3dB when the 3 meter indicaies
85,

Noise Blanker Adjustment

Set the signal generator output level atl about 30dB (uV), and adjust to the receiving
frequency. Making sure that the beat is generated from the speaker, connect the
multimeter (0.3V range) to the R39 check-point, and gradually lower the signal
generator output level and adjust the L12 to a point where the indication is maxi-
(L,
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SECTION VIl INSIDE VIEW

Whip Antenna

AF Filter
Mater Zero Adjust

Mic-Gain-Adjusi

Crystal Filter

TH Mixer 1C

Maoise Blanker

MDS FET RF Amp.

Loves-Fass Filter

MO Unit

Spare Crystal Socket *A' = eh ® K
Crystal Oscillator for 144.2 MH: S|
Crystal Oseillacar for 140.0 wHz ST =

Speakoer

External VFO Jack
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SECTION X PARTS LIST N

MAIN UNIT MAIN UNIT
Raf. No. Description Part No. Board Location Ref. Na, Drescription Part Mo, Board Location
al Transistar IEATH0 1) 14 FL1 ¥tal Filtar FEC-103-1 10.7MHz E7
a2z FET A5KA0-M 13
Q3 EET TR A9-H2 HZ x Ktal HC-1800  10.6985MH: AG
Q4 Transistar 2RC046-F Gl
falr} Transistor I5C045-P Fl L1 Cail L5-4 14
Q6 FET MEMB1G-Y 1 L2 Ceil L5-34 12
Qv FET MEME16-E B2 L3 Cail L5348 12
Lo Transistor 25C045-P AR L4 Cail L5-3A H2
als] Transistor 250045.P B LB Coil Ls-7 G2
a0 Transistor 25C045-P =5 LG Coil L5-7 G2
Q11 I'ransistar 2EC045.P AL L7 Cail L 566 <l
a1z Transistor 250355-E ER LB Cail LE-B6A A1
013 Tronsistor 250045.1 & Lo Cail L5-B64 AZ
a4 Transistor 250355-E o3 L1 Caoil L5-68 E4
a16 Iransisior 250C1209-E ES Lt1 Cuil L 104 Choke B3
Q16 FET 25K 18-GR Cc3 L1z Cail Ls-7 B
217 FET A5K3T-3 F& L3 Coil L1017 Choke 1
a18 Transistar 250383 GE L4 Cail Lb-6Y c3
Q19 Transistor 250008 16 L1gb Coil LE-G7 EZ
20 Transistor 2501847 J4 L1186 Cavil L5-34 F4
an — - L7 Coil L&-34 G4
QX2 Transistor 2500955 (ul5 Li8 Cuoil L5-34 F5
Q723 Transistar 25C045-5 EG Lig Coil L5-34 F&
L20 Caoil LASE GE
Ic Ic L1221 Az L21 Coil LA-71 H&
12 I pPCETE 02 G3 L22  Coil LA2 16
Ic3 o LAtz H1 L23  Coil La-g J5
([ [ L1221 H1 L2a  Coil LA-37 ]
ICE I pPCEEEH Dz L25  Coll LA-9 44
s e SMTEST 40 CEH L6 Coil L2 3
Icy SNTGG1 AN F3 Lz27  Ceil LA-71 42
L28 Coil LA-T1 J1
P L26 Coil L1800 Chole ]
T i o 130 Cail L101 Choke A3
D3 Dinda 15553 fae] La1 Ciil L1011 Choke LY
(7] Dioda 15853 ca L3z Coil L1071 Choko 11
D& Do s 1MGD c2
o6 Diode NGO B4 1 Rsiston 470 ohm  ELAZS 13
o7 Diode TMNGD B4 R2 Rasistor 4. 7K ahm ELR2E 14
D3 Diade 1MNGD B4 H3 HMeasistar 100K ahm ELR25 13
(B} [iace I MGD B4 Rd Resistor 100K abm ELA25  H3
011 Diode 160 11 RS Fasision 100K ohm ELRZ25 13
D12 Diade 152473 it R& Hesistar 47 ohm ELR2% H3
D13 Diode 1MG0 A E¥ Resistor 22 ohm ELA25 12
D14 Diade 152473 AL RE Hesistar 1K obhm ELR25 H2
M5 [ade 152473 AB ] Flesiston 220ophm  ELAZS G
o1& Criade 152473 Ed R10 Hesistar 4.7K ahm ELRAZS  G1
D17 [Fince 1MG0 (511 R11 Resistor 10K ohm ELR25  F1
D18 Dricde 152473 Ed R12 Hesistor 12K ohm  ELR25 F2
D19 [hiode XZ-076 E4 R13 Resistar 391K ohm ELR25 F2
oz Diode 152473 15 Hi4 Fiesistor 10K ohm  ELRB2E D2
N Ciode TRE0 15 R15 HAesistor 10K ohm  ELR25 01
o2z (i TNED 43 K16 Faesistor 22K ohm ELHZE C1
023 Dricde 151665 HE R17 Resistar 100K ahm ELR2E C1
024 [Hiocle 151555 J5 GRS Resiston 100K ahm ELH25 C1
D25 Diode W13 J3 R14 Resistor 100 vhm ELRZE RZ
b26 [Hode ! 15563 G2 R20 Resisior 220 ohm  ELR2S B
D27 Dicde 155863 G3 R21 R esistor 68K ahm ELRIE Rl
za Crinle WZ-056 B1 A22 Resistor 101 ohmm R25 A
oza 03 R23 Fesistor 430 ohm ELAZIE Al

Dioda 151655

Aef, Mo,

24
R

R26
R27
R28
A249
R0
R31
/32
Rad
[RRE
R3%
R36
Ra7
R38
R30
R40
A41
R4z
RA43
Fla4
R45
H4G
AA47
A48
F149
A%
R&1
A&7
R53
A&
R55
H 56
RAGT
HEE
AR50
HE0
AR1
HE2
RE3
HE4
ARG
AGEG
RGT
AGE
ABD
H70
AT1
72
A73
74
A7S
HG
A7y
s
R79
A&
Ra1
AEZ

De

Husis
Resis

Resjs:
Resis’
Fesis
Aesis
Hisls
Resis
Resls
Resis
Resls
Hasis
Resis
Hasis
Resls
Hesis
Risis
Hasis
RAasis
Hasis
Fasis
Rasisl
Mesis
Rasis
Trirm
[iasis
Trimi
Aesis
Resisl
Msis
Rasis
Resis
Hesis
Resis
[Fesis
Rasis
Mesis
Trirmi
Fasis
Rasis
Aesis
Hesis
Rasis
Hasisl
Resis
Rasis
Fasis
Rasis
Fasis
Hesis
Resis
Masis
Resis
Fasis
Resjs
Flasis
Resis
Hesis!
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MAIN UMIT
Raf, No. Description Part No. Board Location

R24 Fesiston 2 ohm ELR2E  RZ
H25 Fesistor 4 7K ohm ELRZS A2
H26 Hasistor 2200hm  ELR25  AZ
R27 Fesistor 47K ohm ELR25  HZ
Rz28 Aesistar ATdahm R25 E4
[R29 Hesistar 470 ahm  ELR25 B4
RE0 Resistar H20ohm ELR25 B4
[31 Flesistar 39k chm  ELR25 B2
Ra2 Aesistor A7K ohme ELR25  E3
R33 Resistar 270 ohm  ELA26  GI
R34 Resistar 100 phm ELR2G Ad
R35 Resistor 120K ohm ELR25  H4
R36 Resistor 22K ohm ELR2E G
R37 Resistar 1K ahm ELR25 1
H3g Resistor 10K ohm ELR2E G
H39 Fesistar 22K ohm K25 F1
R4d Resistar 27K ohm  ELRZG  FZ2
R41 Resistor 4.7k ohm ELR2E  AB
R4l Resistor ATFK ohm ELA2E AL
Ra3 Rosistor 22K chm  ELR2E BB
R a4 Resistor 2K ohm ELR2LG  AG
H45 Hesistar 33K ohm ELR2E BB
R 46 Resistor 4.7 ohin ELR25  EBG
Ha7 Resistar 1K ohm ELR2Z5 Bb
R43 Trimmer 1E ahm FRIOE C3
R a4 Resistar 22K ohm ELR25 (2
RGO Trirmmer BI< ahm FRI10BE B3
P51 Resisto 1.8K chm ELR25 AL
H52 HFasistar 10 ohm ELR2Z5 E4
RE3 Aesistar A TE ohm ELR25  E4
54 Fusistor 22 ohm ELRZ: ES
REG Heasistar 22K ohm ELR2E D4
REG Rasistor 22 ohm ELR2Z: D4
k=¥ Resistar 47K chm ELR25 D4
REE Resistar 22 alun ELR2E D4
REO Husistor 4'0ohm ELR25 ES
R&0 Fasisroe (53 22 abun ELR2E ES
61 Trimmar 500 ohm FRI10B EZ2
R&2 Resistor 16K ohm ELRZ5  E3
RG3 Rasistor 150K ahm ELRZ?5 02
R4 Reasistor 56K ohm ELH2E 13
RE5 Hesistor 2,21 ohm ELR25  E2
RGE Resistor 560 ochmy  ELRZE  [3
Re? Rosistor 33 ohm ELH2: D3
(31511 Resistor 27K ahm RZ25 B35
[R{3ts) Resistor I ochm  ELA2S D4
R7O Resistor 47K ol ELR2E  HI
B Resistor 100 ohm ELAZG 2
RA?Z Resistor iahohm ELR2E  C2Z
73 FResistor 220 chm  ELR25 2
A74 Resistor 10K ohim ELAZE  E3
Hih -

A76 Resistor 47 ahm ELR25 E3
HiY Resistor 100K ahm ELR25  Fd
R7& Resistor 100K, ahm ELR25 Fb
H7g Fiesistir 1003 ahm ELR25  F&H
Ra0 Resistor 100 abhm ELR2E Gb
R&1 Hesistar ATdohm ARG F&
RE2 Fesistor 47 ohm H25 F&

Ref, Mo,

FH3
R#4
RH5
RY86
RE7F
HOB
[Rrits]
R0
Ra1
ROz
R93
R
Ra%L
R96
Ra7
R95
Rag
A100
4101
R102
H 13
R 104
ERLLS
F 1043

Ci6

C24
C25
C26
c2
C28
2249
C30
31
032
[k

Maln UNIT

Board Locition

Description Part Mo,

Resistor A7 ahm ELRIG
Hesistor 1.8 ohm ELRZG
Reasistor 10 ohm RZ5
Hasistar 680 ohm ELR25
Hesistar 150K ohm ELHZS
Hesistar 47 ohm R25
Hesistor 220 0hm  ELHZS
Frirmmer 500 ohm  FRI10P
Hesistar 220 o0hm  ELHZE
Trirmarmer K ohm ELRZ5
Resistan A ohm  RY
Resistar A ohm  ELAZS
Fesistor 10K ohm  ELR2S
FRosistor 10K chm  ELR2G
Resistor B.2K ohm ELR25
Trirmmras 108 chm  FRI1D2
Fesistar 47K ohm ELR25
Resisior &8 ahm ELR25
[Resistor 10K ohm  ELR25
Fesistor A 7K ohm ELR2G
Fesistor 27K ohm ELRZ5
Resgistor 22K nhrm R25
Resistor 47k ohm H25
Resistor 22K ohm ELRZG
Ceramic .01 uF 5OY
Leramic 10pF sOw
Ceramic O.01uF 5O
Ceramic .01 uF B0y
Ceramic 01 uF B
Ceramic ¥ aF oY
Ceramic 0.01uF B0V
Ceramic 0,35pF B
Ceramic GplF S0
Ceramic 3,35pF 5OV
Ceramic TpF B0V
Ceramin G.OTuF Bon
Caramic 1pF GO
Ceramic 0.01uF B0V
Coromic ApF B0
Ceramic S00pk oW
Ceramic O.01uF SO
Ceramin DoTuF BOW
Corumic 0,01 uF LOw
Ceramic GO RF s0Y
Ceramic L01uF GOV
Ceramic [EXSRFTIE B0V
Ceramic 0,001uF BOW
Ceramic .01 pF 50V
Ceramic 01 uF oW
Ceramic G,001uF  BOW
Ceramic .01 F BV
Ceramic o0 RF B0
Ceramic .01 F 50V
Ceramic .01 uF OV

B2
E1
B2
B2

Az

23




MAIN UNIT

Board Locition Ref, Mo, Description Part Mo, Boord Location
STRES B3 Cog Ekectrofytic 10uF 16 g
B0V B3 cos Ceramic D.01uF SO cz2
B0 B4 CoE Cerami .01k SO c3
B0V B4 cor Ceramic 45pF B0 F2
12 B4 OB Cerarmic 001uF BOW E3
LY C4 a0 Ceromic GOTuF B0V F2
BOW c4 100 Ceramic 3.01uF GO F2
B0 H3 C101  Ceramic 0.01uF GO F3
B0 (B33 C192  Ceramic 0.0 uF 50V F3
168W G3 C103  Ceramic 0.01uF G0V F3
BOW Eg C105 Electralytic 10uF 16Y F3
BOW H3 Ci06  Ceramic BpF B0 Fa4
16Y G3 Cio?  Ceramic 0.0NuF G G5
16W Ha C108  Ceramic GpF B G4
10v G4 G109 Electrolytic T0uF 16Y Fh
12w Gd C110  Ceramic 01 pF 5OV EB
Lo G C111  Ceramic 00Tk 5Oy Ghb
Gl G I Caramic 0.01uF B0 Gh
S0 HA1 C113  Ceramic GpF 50V Fh
a0 H1 C114  Ceramic BpF BOW F&
a0 H1 G115 Ceramic BpF 50 F&
500 H C116  Ceramic 120pF Ry FG
a0 11 C117  Electrolytic T0uF 16 G
G0N 12 C118 Ceramic 0.0 uF 50V GG
S0 F1 C1189  Ceramie 0. uF 500 G6
EOY G1 C120  Trimmer CVORCI1200 [12pF)  HE
SAn AL C12% Trimmer CVOSDI1B0 (18pF) HG
|30pF] BA& C122 Elactrolytic 10xF 16Y Hi
50V B& G122 Ceramic D.01uF 50 HE5
B AB C124  Ceramic D.01uF BOY 15
B0V BE C126  Eloctrolytic 10k 16W 16
50v BE C126 Feed Through 1000pF GO 16
oY BE C127  Trimmer CVOBDHMZD |112pF] 1B
500 B5 C128  Trimmer CWEGO-11 (50pFh 6
50V BS 129 Ceramic 15pF LY 15
28 AS C130  Ceramic .01 uF GO HE
GO Ad C131  Electralytic 4.7uF 16Y H5
0% B4 132 Electrolytic 10uF 16v 15
50 BS €133 Ceramic 0.0 pF a0 15
S0 Ad G134 Ceramic 0.01pF 500 14
16Y ES C135  Electrolytic 10uF 16Y Jd
16% E3 C136  Feed Through 1030pF 50 14
GO Ed C137  Trimmer CWOLD1RD 18pF| 4
16V ES C138  Trimmer CVES(-11 {50pF) 43
B0 Eb C139  Ceramic 0,01uF 50 J3
B (] C140 Ceramic 16pF 50V 42
B E2 G141 Ceramic GpF 5y J2
50V D3 Ct42 Ceramic A0pF 5OV J2
B3 o2 143 Ceramic 2pF hn J2
S0V D3 C144  Ceramic 20pF HOv J1
168y 02 Cras  Ceramic 001 uF 50 15
28Y C3 C146  Ceramic [UEF TR a0y G5
16Y C& €147 Ceramic 0. pF S0 G2
5o b5 C148  Ceramic 0.0 uF 500 G3
GO Ch C148  Ceramic 0031uF 5OV 13
0w Cs C150  Ceramic 0.uF 50 E4d
O 4 C151  Ceramic ipF 0w F4
50w C3 G152 Ceramic D.01uF SO 52
50 04 C183 Ceramic 10pF B0 15
16Y 4 Ci154  Ceramic O.011:F ROV 15

MAIN UNIT

Ref. Mo, Dascription Part Mo,
C34 Ceramic 10pF
£a5 Caramic 001 uF
26 Ceramic 120pF
C37 Caramic 001 F
C38 Semiconductive 0 2ul
3o My lar 1.056uF
A0 Pty laar 0.055uF
Ca1 Electralytic TuF
a2 Caramic 0.01uF
a3 Electrolytic 10uF
a4 Caramic 01k
a5 Caramic 0,0071:F
CAB Elactrolytic 47uF
c4a7 Electrolytic 43uF
Cag Electrolytic 100uF
C4a Semiconductive 02uF
Ch0 Ceramic 0.0 uF
Col Elpctrolytic TuF
CH2 Cerramic D001 i F
C53 Ceramic 0.01uF
54 Ceramic 0. uf
Ceh Ceramic 0,001 F
CHEG Ceramic BOpF
ce? Ceramic S0pF
CHE Ceramic 0,001 pF
cha Ceromic 0.01uF
CGo Ceramic 0.01uF
CE1 Trimmer CAVOSESO
ce2 Ceramic 6BpF
CE3  Ceramic A0pF
B4 Styrene 200pF
CHS Styrens 100pF
CE6 Ceramic 0,01 pF
67 Ceramic GOpF
Ce8 Ceramic S0pF
CEg Bt Palar 4.7 uP
CHO Electrolytic 1F
E71 Ceramic 0.01eF
C72 Ceramic 0.01uF
C73 Ceramic 00070 pF
cr4 Electralytic 10uF
C7s Electrolytic 10uF
C76 Ceramic 0.01uF
C77 Electrolytic 10F
C7a Ceramic Q.01uF
c7g My lar 0,002uF
CBO Ceramic .01k
CHi Ceramie S00pF
ca2 Electrolytic 47k
CE3 Caramic .01uF
CEa Electroly tic 10iF
CBS Bi Polar 4, 7uF
CB& E lectrolytic 10 F
CB7 Ceramic RIS
CBE Ceramic GO01uF
CHE Ceramic RIRFTIE
£an Ceramic 45pF
Co Coramic 0.016F
caz Cerarmic 0.0 eF
a3 Electrolytic 10uF
24

155  Electrobytic
CA166  Electrolytic
G167 Ceramic
C16E  Coramic
21659 Ceramic
C160  Ceramic
C161 Ceramic
VX
Ref. Mo, Description

J1 Pin Contact
J2 [Finn Contact
J3 Fin Contact
Jd Fin Contact
J5 Fin Contact
J6 Pin Contact
]| Transislor
032 Transistor
o3 Transistor
a4 FET

ol Diode

Dz Criade

®1 Xtal

x2 Kial

L1 Cail

L2 Caoll

L3 Cail

L4 Coil

LS Caoil

LG Coil

L7 Coil

LH Coovil

L2 Coil

1 Resistar
A2 Resistar
Ha Resistar
A4 Fesistor
HE Resistar
RG Fesistar
R7 Resistar
RE Resistor
R R esistor
R0 R esistor
R11 Resistor
%12 Resistor
R13 Resiston
R4 Resistor
R15 Resistor
R16 Fesistor
R17 -

R18 Hesistor
21 Trimmer
c2 Trirmme
Ca Trimmar
G4 Trirmmar

Wariabla

|E35




an

C185  Electrolytic 33uF 10% 13
C156  Electrolytic 4.7uF 10 H4
C187  Ceramic 10pF ROV J4
C158  Ceramic 0.01uF GO 13
2189 Coeramic 0,01uF GOV B1
160  Ceramic D.01uF GOY F5
C161 Ceramic 0.07uF SN 14
VO UNIT

Ref, Mo, Description Part Ma, Board Location
J1 Pin Cantact BOE09-1
J2 Fin Contact BO303-1
J3 Pin Contact BOS09-1
J4a Pin Contact BOE05-1 |
JB Pin Contact BOa09-1 |
JB Pin Contact GOE0Y-1
01 Transistar 250373 c2
az Transislor 250373 C3
03 Transistor ACT63-C B2
o4 FET 25K19Gr 94 |
[ER] Dicde MW -200 E1
o2 Diode wWZDRT of
X1 Xial HE-18/U 36-1 Fa |
2 Hial HE-18/0U 362 F2
L1 Coil LB-2E8 F1
Lz Cpil LE-288 F1
L3 Cooil LB-288 E1
L4 Coil LE-2BE M1
L& Coil LS-7 B3
L& Coil L5-2 (3
L7 Coil L5334 Bl
LE Coil L5-34 E1
Lo Cail L5-34 A2
R Fesistor 100K ohm ELR25  G3
R2 Resistar - 100K ohm ELR25  F2
R3 Fesistar 100K ohm ELR2G E3
R4 Resistor 100K ohm ELRZ2E5  E3
RE Fesistor 220K ohm R25 F1
R Resistar 10K ohm  ELR25 D2
R? Resistor 22K ohrn ELR25 C2
RE Resistor 470 ohm  ELR25 D3
R9 Resistor 10K ohrmn ELR25  C3
Ko Resistor 22k ohm  ELR26 D3
R11 R esistor 330 chm ELR25 €3
R12 Reststor 2200hm  ELR25 B2
R13 Resistor 1.9K ohm ELR25 B2
R14 R esistor 16K ohm ELR25 B2
R15 Resistor 330 chm  H25 B2
{16 Resistor 220 ohm ELR2E  BZ
R1? - -
R18 Resistor 47K ohm ELR25 D3
1 Trimmear CVOBCI20 112pF1 G2
€2 Trimmer CVORCA20 112pF F2
C3 Trimmar CWVOBC120{12pFlI EZ
4 Trimmear CWOBCIZ20D 112pFl EZ2
Ch Wariahlo Caz21alGanged| [

MAIM LIMIT
Aaf. No Description Part Mo. Board Location
3] Caramic 10pF CH 50V [N
o7 Ceramic 001 uF [=a1% G1
cH Caramic 100pF YL 50 ca
ca Ceramie 10pF CH - oy o2
c1n Caramic 200pF XL 5OV g2
C11 Ceramic 200pF XL 50V D3
c12 Ceramic 200pF KL 50V c3
C13 Caramic 0.0 1uF 500 C3
C14 Caramic 40pFE PH 5DV c3
Clh Crramic 001 uF aon ci
C16 Caramic IpF 50 (B
c17 Ceramic 45pF PH BOW B3
ci18 Caramic 45pF 0V B2
c19 Ceramic O xF GO EZ
C20 Ceramic 0,01 F a0 B2z
C2t Ceramic BnF RO =3
22 Caramic fGpF B B1
£23 Ceramic BpF GO Al
24 Caramic BpF 50 a1
£25 Ceramic (1.26pF B0Y Al
226  Ceramie 0.01ul 500 A2
27 Eleciralytic A3uF 100 03
28 Ceramic 00 uF S0 Ed
cz2a Ceramic 0.0 F a0 c2
<30 Ceramic HpF CH 50V E1
L3t Trimmar CWOBADGD {5pF) G2
ca2 Trimmer CWOBA0E0 (5pF] F2
[cic Trimmer CVOBA05D SpF) E2
34 Trimimear CWDEANGD [SpF] Ed
C35 Ceramic BpF CH a00 01
C36 Ceramic 001 xF 00 o2
cay Ceramic 0001 eF 500 c2
51 Switch ESA-E134K 202
2 Pin Contact ROBH- E3
Jz Fin Contact GOS0E-1 A2
J3 Fin Contact BOS0D-1 M3
J4 Fin Contact BOAOD.1 B4
J5 Fin Contact BOS09-1 Fi
501 Kral Socket 3H0-595-2 o2
s02 Xtal Socket 380-508.2 (wles
503 Hral Sockeat 380-594-2 EZ
S04 Ktal Socket SA0.598.2 EZ
25




SECTION X1 OPTIONS

We have prepared a variety of options for the porlable transceiver IC-202E in order to enlarge ils
use as a portable, mobile and fixed set.

IC-FA1
FLEXIBLE
ANTEMNMA

IC-200L
LINEAR AMPLIFIER
144MHz 1T0W

i
Mg
|

RECHARGEABLE
BATTERY PACK
BATTERY CHARGER BG-20
BATTERY N-900C x 10
26 (800 mAh)

IC—-3PS
POWER SUPPLY
13.8V 3A

IC—3M2
DESK MICROPHONE
ELECTRET CONDENSER
TYPE

44T
L |

MOBILE MOUNTING
BRACKET (B)
FOR IC-202E

MOBILE MOUNTING
KIT FOR (C-20L
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Limit (1 Ma,

o]
o1

a3
a4

oy
o]

ain
an
an
L oz
012
Q13
Main 013
S Uit ar4
aia
{16
Q16
17
14
Wik
149
o149

o
a1

a2l
o2l
23

o]
WRD a2
Linit vk

Bottom Yiew

@
OO
©

Ic1
1C 3
IC 4

Unit | 1C Mo,

1C1
1c2
)
I3
Main 4
1Ch
ICE
([#:]
([8]




VOLTAGE CHART

Transistor FET

Lnit Q Mo, Mode (Bl ] =] 1G1} {[=4] {[=}] 15 Rermarks
a1 A 82 Ba 151
ai T a o 0o
oz R ' 0 4.2 9.0 0.23
Q3 R i 9.0 0BG
04 R o 1 E PEE 0N
s R o 6.7 E NE— 0N
06 R o 4.2 8.8 0.35
ar R a 5.4 8.8 065
0s R 0.7 8] E
08 T 0 o E CW—T
0% 21 5,00 7.0 4.4
Q1o A 4.4 7.0 3.8

| Qi R 0.0%5 E o

ail ¥ 0.05 E o
12 B 9.9 12.2 a2
a1z T o 13.0 o
13 3] 0,65 4] E

Main 13 T 023 982 E

Unit 14 L] i) 13,2 1)
214 T 9.8 11.3 9,2
Q15 A 9.3 122 | a7
Q16 T ] B4 0,7
017 T 0 4.1 B.A 0,45
Q18 A a 13.2 o
18 T 1.3 126 0.6
219 R a 13.2 E
Q19 T 0,72 13.2 E {
020 R i} 12.2 E
[ulely] T 0,75 13.2 E
021 R
oz T
0z 2] n.GY 1 E
Q22 T ] €. E
023 A ] 4.8 E
023 T 0.67 [¥] E
al RET 1.8 6.1 1.3

WO az R&T 1.7 7.8 1.3

Unit a3 R&T 1.6 7.7 1.55
04 G.1 B.7 G.1

ot
: Top View Top View
Bottom Vicw ) _
@0@@;@ @@ ! Side Wiow

o)
® @
©

TAB

QEEE

IC1
IC 3 Ic 2
IC 4
Pin Mo.
Unit [1ICNo. [Mode | 1 [2 |3 |la [s5 |6 [7 [8 |9 [10[11 | 12 |13 |14
101 I 9.3 | 9.3 208 E
102 R 14 1340 123 VA (6 130 (0317
oz T 15 |13.0 | 128| 0 |os5130 |0 |48
fea R G5 | 93| 205| E
Main 1C4 R 0.3 93] 206 E
105 T 1.5 4.7 Q1 E |085 13|82
ICH: T o 88|78 | 45|28 E E|E |23[45 45 45 | 78 | E
ICE T o|8a|eo |s5|an lE | E|E |47 |54(55 | 55 60 | E |owT
1CT T E| 88|78 |45(29 | E E[E [29|4.5 45 45 | 78 | E
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for an improvement without notice.
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