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SECTION 1 SPECIFICATIONS

GENERAL

Number of Semiconductors Transistors 40
FETs 3
ICs 8
Diodes 20

All U.S.A. and International channels, 4 Weather and 4 Auxiliary
Priority channels

{U.K. version: All international and CH 37A}

Operation Simplex, Semi-duplex

Channel Spacing 25kHz

Frequency Stability 0.0005 Percent

Usable Temperature Range —20°C to +60°C

{~4°F to +140°F)

50 ohms unbalanced

DC 8.4V; with attendant power pack, IC-CM3

Number of Channels

Antenna impedance
Power Supply Requirement

DC 6to 12V
Negative ground is acceptable
Current Drain at 8.4V Transmitting
At 2 watts output Approx. 700mA
Receiving
At max audio output Approx. 130mA
Squeiched Approx. 28mA
Dimensions 118.5mm (H} x 65mm{W} x 45mm (D} without power pack
Attendant power pack, IC-CM3: 49mm {H) x 66mm (W) x 35mm (D}
Weight 510g including power pack, IC-CM3 and flexible antenna
RECEIVER

Frequency Range 166.025 ~ 157.425MHz and 160.625 ~ 162.550MHz

Receiving System
Modulation Acceptance
intermediate Frequency

Sensitivity

Squelch Sensitivity

Spurious Response Rejection Ratio

Selectivity

Intermodulation Rejection Ratio

Audio Output Power
Audio Qutput impedance

TRANSMITTER

Frequency Range
Output Power

Emission Mode
Modulation System

Max. Frequency Deviation
Spurious Emission
Microphone

Double-conversion superheterodyne
16F3 + 7.5kHz

1st: 10.695MHz (UK. version: 16.9MHz)
2nd: 455kHz

Less than 0.5uV for 20dB noise quieting
Less than 0.4uV for 12dB SINAD

Less than 0.4uV

More than 60dB

More than 65dB at adjacent channel
More than 60dB

More than 300mW at 10% distortion

8 chms

156.025 ~ 157.425MHz

High: 2 watts, Low: 0.4 watt

{Australian version—High: 1 watt, Low: 0.1 watt)
High: 5 watts, Low: 1 watt with IC-CM5 pack
16F3

Variable reactance frequency modulation

+5kHz

More than 60dB below carrier

Built-in electret condenser microphone
Speaker-microphone {IC-CM3} optional



SECTION 2 OPERATING CONTROLS
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ANTENNA CONNECTOR
Connect the supplied flexible antenna or an external antenna. The feedline must have a BNC

connector.

TRANSMIT/BATTERY INDICATOR

llluminates in the transmit mode. Also indicates the battery condition {while transmitting). The
voltage of nickel-cadmium batteries drops rapidly just before they are exhausted. Be sure to
immediately stop using the battery pack when this indicator goes out. Recharge the battery pack.

SQUELCH CONTROL
Sets the squelch threshold level. Rotate this control completely counterclockwise to turn OFF the
squelch. Rotate the control clockwise to set the threshold level higher.

VOLUME CONTROL and POWER SWITCH
The power is OFF when this control is completely counterclockwise. Turn the control clockwise past
the “click” to turn the radio ON. Rotate further clockwise to increase the audio level.

EXTERNAL SPEAKER JACK
Connect an external speaker or earphone, when required, to this jack. Use a speaker with an
impedance of 8 ohms. The built-in speaker does not operate when an external speaker is connected.

EXTERNAL MIC JACK

Connect an external microphone, when required, to this jack. Refer to the schematic for the correct
hookup. The built-in microphone does not function when the external microphone is connected.
The IC-CM9 optional speaker-microphone may also be used.

Electret condenser microphone Dynamic microphone
Microphone
Ja Microphone A
i/ T MIC plug
R = 20 ~ 30KQ MIC plug .
PTT SWITCH

PTT SWITCH

RF POWER SWITCH

Selects the RF output power. 2 watts (HIGH) or 0.4 watt (LOW) at 8.4 volts is standard. 5 watts
{HIGH) or 1 watt (LOW) at 10.8 volts is aiso available. The Australian version provides 1 watt (HIGH)
or 0.1 watt (LOW) at 8.4 volts.

CHANNEL 16 SWITCH
Sets the radio to either Channel 16 or a channel selected by the CHANNEL SELECT and/or
ALLOCATION and WEATHER CHANNEL thumbwheel switches.

ALLOCATION and WEATHER CH. THUMBWHEEL SWITCH
Selects the U.S. or International allocation, one of the weather channels or one of the auxiliary
priority channels. U.K. version will not select the U.S. allocations or the weather channels.

CHANNEL SELECT THUMBWHEEL SWITCHES
Selects a channel from the U.S. or International allocation. U.K. version selects a channel from the

International allocation or 37A.

PUSH TO TALK (PTT) SWITCH
Press this switch and speak into the microphone with a normal voice to transmit. The internal

microphone is a sensitive electret-condenser type.

CHARGER CONNECTOR
Mates with the CM-25U/E wall charger output plug or other 12 volt DC power source.

BATTERY CHARGE INDICATOR
Lights while battery charges.



SECTION 3 CIRCUIT DESCRIPTION

3 -1 RECEIVER CIRCUITS
3-1-1 Antenna Switching Circuit

The signals enter the antenna switching circuit from the antenna connector via a Chebyshev low-pass
filter. L229, L230, C295, 297 and C298 on the PLL board form the filter.

The antenna switch employs a quarter wave switching circuit.

Switching diodes D216 and D217 turn OFF when in the receive mode. They provide isolation from both
the transmitter and matching circuits. The incoming signals pass to the RF amplifier.

3-1-2 RF Amplifier and First Mixer

The signals from the switching circuit feed into the cascode amplifier composed of Q101 and Q102. The
amplifier output passes to the gate of the first mixer Q103 through the band-pass filters L102, L103 and
L104. This filter reduces interference and intermodulation from out-of-band signals.

The PLL circuit supplies a 1456MHz (U.K. version: 139MHz) signal to the source of Q103 to convert the RF
signal into the 10.695MHz (U K. version: 16.9MHz) first IF.

The first IF then passes to the IF circuit from the drain of Q103.

3-1-3 IF Circuit
The first IF signal from Q103 feeds into the matched-pair crystal filter F1101. The filter output passes to
IF amplifiers Q104 and Q105.

IC101 receives the amplified IF signal. The second local oscillator, second mixer, limiter amplifier,
quadrature detector and active filter circuits are all within IC101.

X101 provides the 10.240MHz second local oscillator frequency (U.K. version: 16.445MHz). This
frequency and the first IF signal mix to produce the 455kHz second IF. The second IF exits IC101 from pin
3 and passes to a highly selective external ceramic filter FI102. The filter output feeds back to IC101 pin &
to be amplified and detected.

The detected AF signal exits from IC101 pin 9.

3-1-4 AF and Squelch Circuits

R117 and C126 form an integrating circuit to provide 6 dB/octave de-emphasis for the detected AF
signal. The de-emphasized output passes to the AF power amplifier IC102 through the VOLUME control
R1. IC102 supplies sufficient drive for the speaker.

Noise components output from IC101 pin 9 feed through the SQUELCH control R2 and back to IC101 pin
10. The SQUELCH control varies the squeich threshold level. IC101 filters the 20kHz noise signal and
passes the output to pin 11.

Q113 rectifies the noise signal. R135, R136 and C136 integrate the output from Q113. Q114 turns ON and
the AF power amplifier regulator turns OFF. D103, Q115 and Q116 form the regulator.

The squelch action reduces the current drain of the radio when in standby condition. A receive signal
suppresses the noise and turns Q114 OFF. The regulator turns ON and supplies regulated voltage to the
AF power amplifier. The incoming signal is heard from the speaker.

Q114 receives a voitage which turns it ON when the radio is in the transmit mode. This turns the
regulator OFF (the same as in the standby condition).

3-1-5 Local Oscillator Circuit

Q207 and Q208 on the PLL board double the output from the VCO. The multiplied signal feeds to the
base of the first mixer Q103 through a band-pass filter consisting of L217 and L218.

3 -1




3-2 TRANSMITTER CIRCUITS
3-2-1 Mic Amplifier Circuit

The microphone audio signal feeds into the limiter amplifier. Q125, Q126, Q127 and Q128 compose this
amplifier which has a 6dB/octave response between 300Hz and 3kHz.

The rectangular waveform from the output of the limiter amplifier contains many harmonics. Low-pass
filter Q129 eliminates those which are 3kHz or higher. The filtered output modulates the VCO on the PLL
board.

3 -2 -2 Multiplier and Driver Circuits

The VCO oscillates at half the transmit frequency. Multiplier Q208 and Q209 doubles the VCO output to
obtain the 156MHz transmit frequency.

The 156MHz signal feeds into amplifiers Q211 and Q212 through band-pass filters L219/L.220 and
L221/L222. These amplifiers raise the power to 200 milliwatts. The voltage from €269 turns Q210 ON
when the user switches from the receive to transmit mode. Q210 remains ON until C269 discharges. The
action of Q210 cuts the bias voltage to Q211, Q212 and Q213 which prevents unwanted signals from
being transmitted.

3-2-3 Power Amplifier Circuit

Power amplifier Q213 amplifies the Q212 output to 2 watts. D216 and D217 turn ON when the radio is in
the transmit mode. D217 forces L228 to have a high impedance and D216 feeds the transmit signal to
the antenna through the low-pass filter.

3-3 PLL CIRCUITS
3-3-1 Local Oscillator Circuit

The crystal oscillator Q216 oscillates at 34.970MHz {U.K. version: 33.419MHz) with X202 for receive and
37.644MHz with X203 for transmit. Q206 acts as a doubler. The doubled frequency feeds from the
collector of Q206 to the PLL circuit mixer.

D210 receives R+5V through R223, L211 and R227 when the radio is in the receive mode. D210 turns ON
and selects X202.

D211 receives T+5V through R224, L212 and R228 when the radio is in the transmit mode. D211 turns
ON and selects X203.

3-3-2 Mixer, Low-Pass Filter and Amplifier Circuits

The output signal from the local oscillator circuit and the VCO signal from buffer amplifiers Q202 and
Q203 combine in mixer Q204. The Q204 output feeds to a low-pass filter to remove only those signals
below 7MHz. Q205 amplifies the filter output to provide the correct drive level for the programmable
divider 1C201. This level is more than 3Vp-p.

3-3-3 Programmable Divider Circuit
The BCD signals from the PROM board at IC201 pins 3 to 14 divide the input signal at IC201 pin 2.

The programmabie divider is also called the 1/N counter and the BCD value is N. The value of N ranges
from 218 to 479.

3 -3 -4 Reference Frequency Generator Circuit

Reference frequency generator 1C203 consists of a crystal oscillator and a high-speed divider. X201
oscillates at 12.800MHz. This frequency is divided by 1024. The 12.5kHz reference frequency passes to
phase detector 1C202. This reference frequency determines the step variation of the PLL output
frequency.



3-3-5 Phase Detector and Loop Filter Circuits

Digital phase detector 1C202 detects the phase difference of the pulse signals of the 12.5kHz reference
frequency and the output signal of the programmable divider. It proportionately feeds out pulse signals
at pin 3 which becomes high impedance when the PLL locks.

Pin 4 detects lock failures. It changes to ground level according to the phase difference of the two pulse
signals. R202 and C215 integrate the pulse signal from pin 4 when the lock fails. When the integrated
voltage exceeds the junction voltage of the base of Q214; Q214 turns ON which turns ON Q107 on the
MAIN board.

The base voltage of Q108 becomes ground level since the base is connected to the collector of Q107.
Q108 and Q106 turn OFF to prevent unwanted emissions from being transmitted.

The loop filter, consisting of R204, R205, R206, C213 and C214, converts the pulse signal from pin 3 into
a DC voltage. This voltage determines the response time of the entire loop.

The output signals feed to tuning diode D203 of the VCO circuit. These signals act as the control voltage
to set the VCO frequency.

3-3-6 VCO Circuit

The VCO (Voltage Controlled Oscillator) is a Colpitts circuit which uses Q201 to oscillate in the 70MHz
range.

A DC voltage supplied from the loop filter to varactor diode D203 controls the oscillator frequency.

The anode of D204 receives R+5 via L201 when the radio is in the receive mode. D204 turns ON and
shunts C220. Thus, the free-run frequency of the VCO decreases.

The cathode of D204 receives T+5 via D205 and L202 when the radio is in the transmit mode. D204 turns
OFF and inserts C220 in the oscillator circuit in series. Thus, the free-run frequency of the VCO increases.

The audio signals from the microphone frequency modulate the VCO signal at the same time. The audio
applied to the gate of Q201 varies the mutual conductance of that transistor.

3-4 OTHER CIRCUITRY
3-4-1 Power Supply Circuit

The main circuits receive the regulated 5 volts which allows stabie operation with as low a voltage as
possible.

The power supply voltage feeds to the AF power amplifier through the squelch switching circuit. The
power supply voltage also goes to the 5 volt regulator, consisting of Q117, Q118, Q119, Q120 and zener
diode D104. The PLL circuit then receives the regulated 5 volts. :

In the transmit mode, the Q123 base receives ground through R155, the microphone and the PTT switch.
Q123 turns ON. Q106 and Q108 turn ON, T+5 develops and feeds to the transmitter circuits. T+5 also
turns Q112 ON and the MIC amplifier circuit receives the power supply voltage via Q112.

In the receive mode, Q123 turns OFF and the Q109 bias voltage turns ON. R+5 develops and feeds to the
PLL board to switch the local oscillator crystal and the driver transistors of the transmitter circuit.

Simultaneously, R+5 turns ON the voltage boost circuit consisting of Q110 and Q111. This circuit
supplies +6 volts to the receiver circuits.



3-4-2 LED Indicator Circuit

The LED lights in the transmit mode. It does not light when the power supply voltage is lower than 5.5
volts.

R148 and R149 divide the power supply voltage and feed it to the base of Q121. The emitter of Q121
connects to the regulated 5 volt source. When the power supply voltage is more than 5.5 volts, Q121
turns OFF, Q122 turns ON and T+5 transfers to the LED through Q122 and R150. The LED lights.

3-5 PROM UNIT
IC-401 is a CMOS EPROM with a 16384 bit capacity (2048 words x 8 bits).

Addresses 000 through 3FF store the transmit and receive channel data for the WX and Auxiliary
channels. Addresses 400 through 5FF contain the International channel data and addresses 600 through
7FF contain the U.S.A. channel data. Address data by means of the thumbwheel switches or the Channel
16 switch on the top panel. These switches control the programmable divider on the PLL board.

The output from IC401 pin 17 and the 1C402 inverter controls the switching between simplex and duplex
with a 4.6MHz frequency shift.

Addresses which contain no programmed data feed out FF so that the empty or WX channels are muted
by the D403 and D404 detector circuit.

D402 and Q401 are the reset circuit for initialization.



SECTION 4 BLOCK DIAGRAM
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SECTION 5 INSIDE VIEWS

MAIN UNIT

THUMEWHEEL SWITCH

I|.1 ..l.tl;. H

IC102 {BA526 AF Power Amp)
L102 ~ L104 (RX Band-Pass FILTER)

.I' T —:
N -\ 1
NS

s e Y

FI101 (First IF Crystal Filter) L
T,
101 [PTT Switch
st R \\ IC101 (MC3357 IF Circuit IC)
; L107 (Quadrature Cail)
7 FI102 (455KHz Ceramic Filter)

X101 {(2nd LO Crystal)

R171 (Deviation Adjust)

PLL UNIT

C291 (PA Qutput Trimmer)

J204 (PROM Board Connector)
C280 (PA Qutput Trimmer)

J203 (PROM Board Connector) a8

!Eﬁ
X202 (PLL RX LO Crystal) g

X203 (PLL TX LO Crystal)

L212 (X203 Frequency Adjust)
L211 (X202 Frequency Adjust)
Q213 (PA 25C3101)

C286 (Driver Qutput Trimmer)
C285 (Driver Qutput Trimmer)

.

L215 - L216 (PLL LO nutpu;y{é?f <
) f

IC201 (TC9122P Programmable Divider) 8 ‘.
IC202 (TCB0B1P Phase Detector) o L

o W~ Q212 (Driver ZSC2053)
J201 (PROM Board Conneclor ; d

J202 (PROM Board Chnnector)

L2271 - L222 (TX Band-Pass Filter)

L203 (VCO Free-Run Frequency Adjust)
VCO Circuit

IC203 (TCROB2PG Oscillator/Divider

X201 (12.8MHz Reference

Frequency Crystal) L219 - L220 (TX Band-Pass Filter)

L217 - L218 (RX LO Band-Pass Filter




PROM UNIT

(P.C. SIDE)
PROM BOARD

| {2 vewin/ D
PLL BOARD ten ) - |
PROM UNIT
(COMPONENT SIDE)

IC401 (Code Converter)

P404 (PLL Board Connector)
P403 (PLL Board Connectaor)

P401 (PLL Board Connector)

IC402 (Inverter Logic) P402 (PLL Board Connector)



SECTION 6 MECHANICAL PARTS AND DISASSEMBLY

6-1 DISASSEMBLY OF THE CASE

1. Turn the power switch off and remove the power pack.
2. Remove two screws (@ on the rear panel and four screws on the bottom as shown in the figure.

3. Remove the front panel as shown in the figure. At this time, be
sure not to damage the engaged parts at the top {circled with

dotted lines). Y
@ open the bottom slightly and @ slide the front panel / R
downwards. .
REAR PANEL FRONT PANEL
o
] ®
4. Slide the PTT Button upward, and then remove the rear panel. \
=4
®




6-2 BOARD ACCESS

REAR PANEL FRONT PANEL
30283 =h] 30222
PTT BUTTON -
:LI:L 42289 | (
QD «—[ -
M2 x 12
@ Round head - N
Screw X 2
)

p
Quump «—]

To see the printed sides of the PC boards, open the chassis by removing two screws © located above
and below the PTT spring.

CHASSIS A, B
30224
©
Dy -
M2x @
Flat head screw
MAIN UNIT PLL UNIT MAIN UNIT
PTT SPRING :33 (PARTS SIDE) | {PRINTED SIDE) (PRINTED SIDE)
©
Do
M2 x4®
Flat head screw
u.___=% -

CONTACT HOLD
CONTACT SPRING  CONTACT HOLDER
41750



6 -3 TOP PANEL CONSTRUCTION AND PART NAMES

2.5¢ NUT 3.50 NUT

ewm—mem «— FRONT PLATE
C-00983 (41738)

I
- (%ZFI);t“head screw X 4
||

.._ TOP PANEL
30221

| Jl=—cHAsSISAB
CHANNEL 16 SW

PC BOARD

J2 HS J0296-01-150
J3 HS J0289-01-050

Vo

B-415A

RF
HSW0567-01-310™ “— POWER SW
[ 1‘ HSW0567-01-310

THUMBWHEEL SW
A7MA-246-P2-35-1

| ___ TOP PANEL
30221

«— CHASSIS A, B30224

PC BOARD

6-4 VOL/SQL CONTROLS AND BNC CONNECTOR ASSEMBLY

BNC RM-106 —*

WASHER.

BNC NUT

-LED
SLC-26UR

| @1}:

AN

KNOBS (N-39)
41735

VR NUTS 41745

0
Jl <+—— TOP PANEL

30221

WASHERS

N— CHASSIS A, B 30224

<+— VOL K121B1003E5N1111-10KA

SAL VR10R10KB



6-5 PTT SPRING ASSEMBLY
(HOW TO REPLACE PTT SPRING)

The PTT spring is soldered at its top as shown in the figure.

Remove the old spring by heating the soldered point.

Solder the hole at the top of the new spring. ’
Make sure the new spring is soldered on parallel to the chassis.

pPoODd=

6-6 UNIT BOTTOM ASSEMBLY
(BOTTOM VIEW)

[ A\
10)
@ = 2
S (1O=I()S
® ®

(HOW TO REPLACE CONTACT SPRING)

1. Remove round head screws at contact spring.

Remove the old contact spring and set the new contact spring.

When setting the new contact spring, make sure the split end of the spring is on
and the other end on the negative side.

o

Soldered point

N
7N

the positive side

!

cz& M2.6 NUT x 2

)

A4 N7

] CONTACT HOLDER
41737

SLIDING GUIDE (A)
41751 _.n

M2.6 x 6

M2.6 x 6 ,
@ Flat head @ Truss head
Screw X 4 screw

-

CONTACT SPRING
41750

SPRING WASHER

M2.6 X 6
@ Round head
screw

!



SECTION 7 MAINTENANCE AND ADJUSTMENT

7-1 PREPARATION BEFORE SERVICING

1.

10.

11

12,

13.

14.

15.

16.

Detach the power cord and turn off the power switch before performing any work on the radio.
Do not short circuit components while making adjustments.

Use an insulated tuning tool for all adjustments.

Do not force any of the variable components. Tune them slowly and smoothly.

Follow the instructions exactly. If an indicated result is not obtained, repeat the instruction until the
correct result is obtained.

Check the condition of connectors, solder joints and screws when adjustments are complete.
Confirm that components do not touch each other.

There are several versions of this radio. Adjustment procedures and resuits may differ for each
version. Be certain to follow the correct procedure for the radio you have.

Confirm defective operation of the radio first when checking an out-of-service unit. Verify that
external sources do not cause the problem,

Use the correct tools and test equipment.

Remove the transceiver case as shown on Page 6-1.
NOTE: Do not break the speaker or microphone wires when removing the front cover.

Remove the two screws to open the hinged chassis as shown on Page 6-2.

Attach an 8.0 ~ 11.0 volt DC external power source to the battery clip or screw. Be sure to check the
polarity.

For transmission problems, attach a dummy load to the antenna connector. For reception
problems, attach an antenna or signal generator to the antenna connector. Do not transmit into the
signal generator.

Recheck for the suspected malfunction with the power switch on.

Check the defective circuit. Measure the DC voitages of the collector, base and emitter of each
transistor.

It is convenient to short circuit an accessory mic connector plug and insert it into the microphone
jack when troubleshooting the transmitter.




7-2 POWER SUPPLY CHECKS

INSTRUMENTS REQUIRED CONNECTIONS
(1) VOLTAGE REGULATED POWER SUPPLY OR ATTENDANT POWER
PACK
: OUTPUT VOLTAGE DC 8.4V {2) RF
: CURRENT CAPACITY 1A ALY
(2) RFPOWER METER (TERMINATED TYPE) PLL UNIT
. MEASURING RANGE 5W (3) —J204 PIN A8
: FREQUENCY RANGE 140 ~ 1770MHz MULTIMETER — GREEN WIRE
: IMPEDANCE 500 — YELLOW WIRE
: SWR Less Than1: 1
(3) MULTIMETER
: INPUT IMPEDANCE 50kQ/VOLT OR BETTER /”\ /n\ °
(1) VOLTAGE
REGULATED
POWER
SUPPLY
Adjustment Adjustment conditions Unit Adjustment location Adjustment value Unit Ad]:::nmtent
R5V ® Receive mode PLL Connect the multimeter to 5.2V
J204 pin A8.
5V Common ® Receive mode PLL Connect the multimeter to 6.2V
Supply the green wire from the
MAIN unit.
TS5V e Transmit mode PLL Connect the multimeter to 5.2v
the yellow wire from the
MAIN unit.
PLL Unit J204 pin A8
(R5V)
(Printed Circuit Side)
/ L ] L] L ] - L] J204
A8 A5 A6 A7 A9 A10
e o ¢ o o o (]J203
Com A0 A4 A3 A2 A1
Green
Wire
{5V common)
Yellow
wire
(T5V)




7-3 PLL ADJUSTMENT

INSTRUMENTS REQUIRED CONNECTIONS
(1) VOLTAGE REGULATED POWER SUPPLY OR ATTENDANT POWER
PACK
: OUTPUT VOLTAGE DC 8.4V
: CURRENT CAPACITY 1A
{2) RF POWER METER (TERMINATED TYPE} POWER
: MEASURING RANGE sW METER
: FREQUENCY RANGE 140 ~ 170MHz @
: IMPEDANCE 500 TR
: SWR LESS THAN 1: 1 i FREQUERCY
(3) MULTIMETER - : (RX) ;
: INPUT IMPEDANCE 50kQ/VOLT OR BETTER VOLTAGE MAIN UNIT  PLL UNIT
REGULATED ~R105 ~IC203 PIN 1
(4) FREQUENCY COUNTER gg\#ELr\!(
: FREQUENCY RANGE 0.1 ~ 170MHz
: ACCURACY BETTER THAN +1PPM
: SENSITIVITY 100mV OR BETTER MAIN UNIT PLL UNIT
—IC201 PINS 2, 17 —R217
(6) OSCILLOSCOPE PLL UNIT —IC202 PIN 8
: FREQUENCY RANGE DC ~ 20MHz @) ~Q201, 0202, 0203, [|C203PIN 3 |
: MEASURING RANGE 0.01 ~ 10V MULTIMETER g
—R205
—IC203 PIN 5
(5)
OSCILLOSCOPE
Adjustment Adjustment conditions Unit Adjustment location Adjustment value Unit Ad]:g?nmtent
PRELIMINARY 1 ® Check the programmable PLL Connect the oscilloscope Unstable or no
divider input. to point (A). [IC201 PIN 2] waveform indicates
lock failure.
2. | ® Check the divided Connect the oscilloscope 12.5kHz 5Vp-p
reference frequency. to point (B). [IC202 PiN 8] squarewave.
3. | @ Perform this step if a Connect the multimeter to 5.2V
squarewave is not 1C203 PIN 5. {DC 10V
observed above. range)
4. | e Check the Master Connect the oscilloscope Check for a 12.8MHz
Oscillator frequency. to point (C). [IC203 PIN 3] signal.
5. | ® Check the programmable Connect the oscilloscope Check for a
divider output. to point (D). [IC201 PIN 17] waveform.
6. | ® Check transistor voltages. Connect the mulitimeter to See voltage
Q201, Q202, Q203, Q204 information in
and Q205. Section 9.
PLL LOCK 1. | ® The PLL is locked under PLL Connect the multimeter to 1vDC PLL L203
normal conditions. The R205.
voltage range is 0 ~ 5V.
2. | ® Receive mode. Connect the oscilloscope Maximum peak-to- L216
e CHANNEL SELECTOR: to R217. peak value on the
CH16 oscilloscope.
e Transmit mode. L215
¢ Reset CHANNEL L216, L215
SELECTOR switch to
CH26. Repeat steps 2 and
3 several times.
5. | ® Reset CHANNEL Connect the multimeter to 1.0 £ 0.3vDC
SELECTOR switch to R205.
CH16.
6. | ® Receive and transmit Connect the oscilloscope Over 2Vp-p over
modes. to R217. radio’s frequency
range.
NOTE: If PLL does not lock, check RGV, T5V, 5V common, and the PLL L.O. and reference frequency oscillator. Refer to
Sections 7-2 and 7-3.
REFERENCE 1. | ® Use a capacitor between PLL Connect the counter to 12.800MHz
FREQUENCY the counter probe and IC203 PIN 1. + 250Hz
OSCILLATOR circuit.
PLL L.O. 1 e CHANNEL SELECTOR: MAIN Connect the counter to 146.105MHz PLL L211
FREQUENCY CH16. R105. {U.K. version:
® Receive mode. 139.900MHz)
2. | e Transmit mode. 156.800MHz L212
3 e Repeat steps 1 and 2 +500Hz L211, L212
several times.




PLL UNIT

R217, PLL Lock Check Point
(A)

(D)

(B)
R205, PLL Lock Check Point

IC203, Oscillator/Divider

MAIN UNIT

R105, PLL LO Check Point

11144 :” )

- W W O

= l:a . ]
- y -
o L203, VCO Free-Run Frequency Adjust

L212, TX LO Frequency Adjust

L211, RX LO Frequency Adqut
L215, PLL LO Qutput Filter
L2186, PLL LO Qutput Filter

=]

(C)

_ A
HO/ . ML
(g’

L t__,'-. ¥ ,_‘ :



7-4 TRANSMITTER ADJUSTMENT

INSTRUMENTS REQUIRED CONNECTIONS
(1} VOLTAGE REGULATED POWER SUPPLY OR ATTENDANT
POWER PACK 8) ) (RF
: QUTPUT VOLTAGE DC 8.4V :‘II‘I:LU AF POWER '
: CURRENT CAPACITY 1A VOLTMETER OSCILLATOR| METER ‘
(2) RF POWER METER (TERMINATED TYPE) —
: MEASURING RANGE 5W (11) DIRECTIONAL
: FREQUENCY RANGE 140 ~ 1770MHz COUPLER
: IMPEDANCE 50Q (10)
: SWR LESS THAN 1 : 1 ™
(3) RFVOLTMETER aegq@gnm
: FREQUENCY RANGE 0.1 ~ 1770MHz
: MEASURING RANGE 0.01 ~ 10V (1) VOLTAGE
(4) MULTIMETER Egev%lﬁATED
: INPUT IMPEDANCE 50kQ/VOLT OR BETTER SUPPLY TO AIrEoN.
(5) AF OSCILLATOR ANTENNA UATOR
: OUTPUT FREQUENCY RANGE 200 ~3,000Hz CONNECTOR
: QUTPUT VOLTAGE 0 ~ 200mV
: DISTORTION LESS THAN 0.1% V]
{6) OSCILLOSCOPE AMMETER
: FREQUENCY RANGE DC ~ 20MHz (8) SPECTRUM
: MEASURING RANGE 0.01 ~ 10V r ANALYZER
PLL UNIT
(7) AMMETER PO
: MEASURING RANGE 0~1ADC 3 RE -an13
(8)  AC MILLIVOLTMETER VOLTMETER | ~9212 MAIN UNIT
: MEASURING RANGE 10mV ~ 2V -Q21 mo WIRE)
(9) SPECTRUM ANALYZER _—0209
: FREQUENCY RANGE 0.1 ~ 170MHz -z
(100 FM DEVIATION METER B -128
: FREQUENCY RANGE 140 ~ 170MHz (4) || PLLUNIT -Q129
: MEASURING RANGE 0 ~ +10kHz MULTIMETER —WHITE WIRE —R171
(11)  DIRECTIONAL COUPLER L.
: FREQUENCY RANGE 140 ~170MHz
Adjustment Adjustment conditions Unit Adjustment location Adjustment value Unit Adjgg::ent
PRELIMINARY 1. ® Check the RF output power Connect the RF power meter to 2w
with RF POWER switch in the ANTENNA CONNECTOR. (Australia: 1W)
HIGH position.
e Transmit mode.
2. ¢ Check the main points in the PLL Connect the RF voltmeter to: Verify RF is present.
transmission path. {A) Q213 collector
e Transmit mode. (B) Q213 base
(C} Q212 collector
(D) Q212 base
(E) Q211 collector
(F} Q211 base
(G) Q209 emitter
3. ¢ If the output power is low, Connect the multimeter to the 5.2V
check the regulated power white wire. (DC 10V range)
supply voltage.
e Do not adjust the coils.
NOTE: Itis not possible to measure the DC voltage accurately with a multimeter when RF is present.
4. ® Check main audio voltages. MAIN Connect a 1kHz 40mV signal to Verify AF is present.
o Transmit mode. EXT MIC connector.
Connect the oscilloscope to:
(A) MICIN (Red wire}
(B) Q127 base
(C) Q128 base
{D) Q129 base
{E} R
OUTPUT POWER 1. o RF POWER SWITCH: HIGH Connect the RF power meter to Maximum power. PLL L219 ~ L222
o CHANNEL SELECTOR: CH16 the ANTENNA CONNECTOR. C285, C286,
e Transmit mode. C290, C291
2. o Perform this step if the current Connect the ammeter in series 500mA C291
drain is more than 500mA. between the power supply and maximum
e Transmit mode. the radio.
3. ® Repeat step 1.
® Confirm correct power and RF Eower meter: ANTENNA 2W (Australia: 1W)
current. CONNECTOR 500mA maximum
® Transmit mode. Ammeter: In series between
power supply and radio.
5. o Transmit mode. Ygrsy vthe voltage from 5.5V to No change from step 4.
DEVIATION, 1. ® Daeviation meter deemphasis: Connect a 1kHz 120mV RMS 4.5kHz deviation +10% MAIN R171
MODULATION FF signal to the EXT MIC jack.
SENSITIVITY, o CHANNEL SELECTOR: CH16 Connect the RF power meter
S/N RATIO ¢ Transmit mode. and the deviation meter to the
ANTENNA CONNECTOR using
a directional coupler.
2. ® Check the modulation Adijust the AF oscillator to 1kHz 3.5kHz deviation
sensitivity. 12mV * 3dB.
3. | ® Check the transmit signal-to- Remove the oscillator signal. Record the reading.
noise ratio. Connect the millivoltmeter to
e No audio input. the deviation meter output.
¢ Transmit mode.
4. e Transmit mode. Connect a 1kHz 40mV RMS Record the reading.
signal to the EXT MIC jack.
Connect the millivoltmeter to
the deviation meter output.
NOTE: The ratio of the readings taken in steps 3 and 4 must be greater than 40dB.
SPURIOUS 1. ® Measure the spurious signals. Connect the spectrum analyzer Greater than 60dB
EMISSIONS ¢ Transmit mode. to the ANTENNA CONNECTOR. below the fundamental
: frequency level.
HARMONIC 1. © Measure the harmonic levels. Connect the spectrum analyzer Greater than 60dB
QUTPUT ® Transmit mode. to the ANTENNA CONNECTOR. ?elow the {undlamental
requency level.




PLL UNIT

BNC Antenna Connector

c2g
} PA Qutput Trimmers
C230
(A)
(B)
C286 : :
C285 } Driver Qutput Trimmers
(C)
(D)
L222
L2221
(E)
(F) » TX Band-pass Filters
(G)
L220
1219 |
MAIN UNIT

C]: _gl’a'..*;_fj‘ |
% I .l,;-.‘ - w

(A)

(B)
(C)

R171, Deviation Adjust (E)

(D)




7-5 RECEIVER ADJUSTMENT

deviation.
* increase VOLUME for 10%
distortion on AF signal.

Connect the oscilloscope,
digtortion meter and AC
millivoitmeter in paraliel with
the EXT SPEAKER jack.

INSTRUMENTS REQUIRED CONNECTIONS
{1) VOLTAGE REGULATED POWER SUPPLY OR ATTENDANT POWER
PACK
: OUTPUT VOLTAGE DC 8.4V
: CURRENT CAPACITY 1A -
(8) 3) AC
{2) RFVOLTMETER OsciL. MiLL GENERATOR
: FREQUENCY RANGE 0.1 ~ 170MHz LOSCOPE VOLTMETER
: IMPEDANCE 500 I
| SWR LESS THAN 1 : 1 HT
et FIMM
{3} AC MILLIVOLTMETER JACK
: MEASURING RANGE 10mV ~ 2V 8 %lgLOR-
e o b e +  METER
{4) EXTERNAL SPEAKER {4) EXTERNAL
: IMPEDANCE 8Q SPEAKER
{6} SIGNAL GENERATOR -
: FREQUENCY RANGE 0.1~ 170MHz @
MAIN UNI {1} VOLTAGE
: OUTPUT VOLTAGE =20 to +90dB (0dB = 14V} | R || vanmuaT REGULATED
VOLTMETER ~R105 POWER
(6) OSCILLOSCOPE ~IC101 PIN 16 SUPPLY
: FREQUENCY RANGE DC ~ 20MHz -
: MEASURING RANGE 0.01 ~ 10V
{7) FREQUENCY COUNTER m B
: FREQUENCY RANGE 0.1 ~ 170MHz FREQUENCY AMPLIFIE MAIN UNIT
: ACCURACY BETTER THAN * 1PPM COUNTER ~IC101 PIN 1
: SENSITIVITY 100mV or BETTER b
{8} DISTORTION METER
Adjustment Adjustment conditions Unit Adjustment location Adjustmaent value Unit Adj;:%g;ent
PRELIMINARY s Check the 20dB noise quieting. Bridge the AC millivoltmeter to Fuii Scale. VOLUME
& CHANNEL SELECTOR: CH16 the EXT SPEAKER jack.
¢ SQUELCH: CCW Connect the extarnal speaker.
® No audio input to the
ANTENNA JACK from the
signal generator,
NOTE: Do not readjust the VOLUME after this step.
* Set the signal generator to Connect the signal generator to 20dB decrease in level. Generator
156.8MHz the ANTENNA CONNECTOR. level
NOTE: The signal generator output voltage is the 20dB quieting sensitivity.
e Confirm the PLL works See Section 7-3 PLL
correctly. PRELIMINARY.
* Check the receive path MAIN Monitor the recei Chack for an AF output.
continuity. Connect the ascalloscope 1o test
® Set the oscillator for an FM ints (€} and {F).
test signal with 1kHz ?o) G101 pin 10
modulation. {F} IC101ping
* Use a 0.01uF capacitor
between the generator output
and the test points {A} to (D).
(A) Q101 base-Inject CH
FREQUENCY.
{B) Q102 collector-inject CH
FREQUENCY.
{C} C114-Injsct 1stiF.
{D} 1IC101 pin 16-Inject 1stiF,
LOCAL & CH SELECTOR: CH16 MAIN C the RF vol! to Maximum output. PLL 1217, 1218
OSCILLATOR R105.
ouTPUT « CH SELECTOR: CH26
NOTE: Repeat steps 1 and 2 to obtain the same readings on either CH 16 or 26. The final output voltage should be about 200mV.
RFNF STAGES ® Set the signal generator for MAIN Connect the RF voltmeter to Maximum RF voltmeter MAIN L1017 ~ L1105
156.8MHz, 1C101 pin 18. reading.
* Reduce the output level so the Connsct the sngna! enerator to
RF voitmeter reads just above the ANTENNA CONNECTOR.
the noise.
* Vary the generator +10kHz. Ripple must be less L105
® Check for rippte at the output. than 3dB.
® Injecta —80 to ~90dBm signal Maximum RF voltmater L107
with 3.5kHz deviation. reading.
# Tune the generator frequency
to obtain the maximum output
from the speaker.
NOTE: Final sett‘ings‘ should produce 20dB quisting for a —8dBy {0.4uV) signal. See PRELIMINARY section for method of measuring 20dB
quisting level.
2ND LOCAL #* Loosely couple the frequency MAIN Connect the frequency counter 10.240MHz & 400Hz.
QOSCILLATOR counter. t0 IC101 pin 1. {UX. version: 16.445MHz }
FREQUENCY ¢ Use an amplifier betwsen the {X101 frequency}
counter and the test point.
RECEIVER ¢ Maasure the spurious across Bridge the AC millivoltmater All spurious should be
SPURIOUS the entire frequency band. onto the EXT SPEAKER jack. more than 60dB down
RESPONSE » Terminate the ANTENNA Connect the external speaker from a typical receive
CONNECTOR with a 500 load. signal.
RECEIVE AUDIO # Set the signal generator for Connect the signal generator to 1.58v VOLUME
OUTPUT ~80 to —90dBm with 3.5kHz the ANTENNA CONNECTOR. minimum




MAIN UNIT

EXTERNAL
it VOLUME
i lr- Ll ,f,I) 1
mia? 4 N
I’ | -
L101 (A)
RX L102 _ NN IC102, AF Power Amplifier
Band-pass { L103 — L4
Filters 180 53 106 &
L104 SRl ©
\ L105 L= E‘T 3
R105, LO Output i 4 e
Check Point ' (E)
(D) IC101, Pin 16 (F)

L107, Quadrature Caoil

Q120
BV Q117
Regulator | n119
Q118

PLL UNIT

“ . ‘;*h.;lll ‘
#
L217

RX LO
Band-pass Filter

L2718
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SECTION 9 VOLTAGE DIAGRAMS

MAIN UNIT VOLTAGE DIAGRAM -
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PLL UNIT VOLTAGE DIAGRAM
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PROM UNIT VOLTAGE DIAGRAM
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SECTION 10 TROUBLESHOOTING

NO POWER ON

Battery is discharged.

Check
Bad battery contacts.
voltage at battery Reverss polarity of bat-
pack. teries {IC-CM4}.

Check

Check

W"ﬁﬁc’g {all ' - voltage at (P terminal
terminals). on the bottom.

Open wire between ®
terminat and power
switch or defactive pow-
er switch.

Check
voltage at D104
cathode (MAIN unit).
It should be
5V,

More than 5V?

0K, but cannot
resolva it.

Check 117, Q118,
Q120, D104, etc., on
MAIN unit.
X
Send the set to deaier or
ICOM service center.

10 -1

Bad contact at (D ter-
minal.

is Q118
collector voltage
(MAIN unit) more
than 5V?

Check Q117, Q119,
120, D104, etc., on
MAIN unit.

Burned or open R142 on
MAIN unit.




LOCK FAILURE

Check
voltage at D104
cathode (MAIN unit).
(It should be
5V.)

Refer to “NO POWER
ON".

Check voltage at 1C203

is
X201 (PLL unit) (PLL unit).

oscillating?

YES

Pin2:14V
Pin3: 1.8V
oK?

Defective 1C203
(PLL unit).

Defective X201
{PLL unit).
In
receive mode, Defective X202
is X202 (PLL Unit) (PeLf u:;te)_
oscillating?
Check voltage at 1C201
(PLL unit).
ali t::rl:inels Defectiv_e Ic201
4~ 5V? {PLL Unit).

NO, but cannot
resolve it

Send the set to dealer or
ICOM service center.

10 -2



NO RECEPTION

‘ START ’

Check for open wires or
cold solder joints be-
tween ANT connector
and MAIN unit.

Replace the wires or re-
solder them.

Is RF volt:
at cslzos ;:s:g(gu Lock is failed Refer to

unit) more than “LOCK FAILURE".
10mv?

Is RF voltage .
at Q208 collector I%esﬁlv.e Q208
more than ( nit).

mv?

Is X101 {(MAIN unit) Check voltage at IC101
oscillating? {MAIN unit).

Defective IC101
(MAIN unit).

YES, but cannot
resolve it.
Pin 1:4.2v
Pin 4 : 5.6V
oK?
. 2
Send the set to dealer or Defective X101
ICOM service center. {MAIN unit).
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NO TRANSMIT RF POWER

‘ START )

Check for open wires or
cold solder joints be-
tween ANT connector
and MAIN unit.

NO

YES

Is RF
voltage at
Q208 base (PLL unit)
more than
10mV?

NO

YES

Is RF volitage at NO
Q208 collector more

than 1mV?

YES

Is RF
voltage at Q209
collector (PLL unit)
more than
0.2v?

NO

YES

Is RF
voltage at
Q212 collector (PLL
unit) more than
0.6V?

NO

YES

is RF
voitage at
Q213 collector {PLL
unit} more than
wv?

NO

YES

Is RF
voltage at D216
cathode more than
2Vv?

YES

Check D217 and ANT
connector.

OK, but
cannot resolve
it.

10 -4

Replace the wires or re-
solder them.

Lock is failed. Refer to
“LOCK FAILURE".

Defective Q208
(PLL unit).

Defective Q209
{PLL unit).

Defective Q212
(PLL unit).

Defective Q213
(PLL unit).

Defective D216, C290,
C291.

Send the set to dealer or
ICOM service center.




SECTION 11 IC SPECIFICATIONS

TC-9122P (BCD PROGRAMMABLE COUNTER)
MAXIMUM RATINGS (Ta = 25°C)

SYMBOL DESCRIPTION RATINGS UNIT
VoD Supply Voltage 10 Vv
VIN Input Voltage —-0.3~VbD+0.3 Vv
Torr Operating Temperature -30~75 °C
TsTR Storage Temperature ~55~125 °C
PIN CONNECTION
o 5
& 2 825 338835 3
ENEEERENERENEIENE
HEEEE N R
8 2 3 2 2 ¥ = & 3
> a
BLOCK DIAGRAM
100~500kQ )
PIN BCD Programmable Counter :5 POUT
15~
60KQ
T+
VDD GND' At A2 A3 A4 B1 B2 B3 B4 C1 C2 C3 C4 D1 D2

X1 X10 X100

11 -1
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MC-3357 (LOW POWER FM IF)
MAXIMUM RATINGS (Ta = 25°C)

SYMBOL DESCRIPTION RATINGS UNIT
Vcc Supply Voitage (MAX) 12 Voc
Vcee Operating Supply Voltage 4t08 Vbc
VIN Input Voltage 1.0 VRMS
ToPR Operating Temperature -30~+70 °C
TsTG Storage Temperature —65~+150 °C
BLOCK DIAGRAM

Vee
o
10.240MHz

i

16 10.7MHz INPUT

OSCILLATOR
MIXER

-

15 GROUND
{ co
of 14 AUDIO MUTE
| | 455KHz 3 ) ok
FILTER EE
§; 13 SCAN CONTROL
wI -
ok
LIMITER AMP. g3 12 NOISE
DETECTOR
1
'—{ ACTIVE
FILTER Z
AMP. /& A\ |10
I L 2
Z: |
I T 8 DEMODU- N 9
Y LATOR T l/ T
QUAD COIL ;; |

PIN CONNECTION

CRYSTAL (LT-
0SsC.
G

Mix. ouTPuT 3]

vee [4]

LIMITER 5
INPUT

DECOUPLING [§]

LIMITER
OUTPUT

QUAD
INPUT L8

18 RFINPUT
ERLL

[14 AUDIO MUTE
[13] SCAN CONT.
17 saL. INPUT
[11] FIL. OUTPUT

19 FIL. INPUT

DEMOD.
9 OuUTPUT

1mn-2




TC-5081 (PHASE COMPARATOR)
MAXIMUM RATINGS (Ta = 25°C)

SYMBOL DESCRIPTION RATINGS UNIT
VoD Supply Voltage 10 Vv
VIN Input Voltage —0.3~VpD+0.3 \
Torr Operating Temperature -30~75 °C
TsTR Storage Temperature —55~125 °C
PIN CONNECTION
(1 2 3 4 5 6 7 8 9
guddpudad
- Z EFwkEQ O »w x 8
2 = >2wuoa 2 2z
o < O §o > )
< E a
TC-5082 (OSCILLATOR AND 10 STAGE DIVIDER)
MAXIMUM RATINGS (Ta = 25°C)
SYMBOL DESCRIPTION RATINGS UNIT
VDD Supply Voltage 10 \'
VIN Input Voltage —0.3~Vop+0.3 A
ToPr Operating Temperature -30~ 75 °C
TsTR Storage Temperature —55~125 °C
PIN CONNECTION
(1 2 3 4 5 6 7 8 9
uubuguto
= E N A «~ o a
5 x%5853583¢2
&
BA-526 (700mW AMPLIFIER)
MAXIMUM RATINGS (Ta = 25°C)
SYMBOL DESCRIPTION RATINGS UNIT
vce Supply Voltage 9 A"
Pd Permissible Dissipation 700 mw
ToPr Operating Temperature —-10~+65 °C
TsTG Storage Temperature -30~+125 °C
PIN CONNECTION




SECTION 12 PARTS LIST

SLC-26UR

K121B1003E5N
1111-10KA
VR10R10KB

470pF/50V
470pF/50V
15pF/50V

BNC-RM-106
HSJ0296-01-150
HS.J0289-01-050

A7MA-246-P2-35-1
HSWO0567-01-310
HSW0567-01-310

45P30S

EM-80
B-415A

PART NO.

MC3357
BAb26

25C2026
25C2668-0
25K192-Y
25(2668-0
25C2668-0
25A1048-Y
258C2458-GR
25C2458-GR
25A1048-Y
28C2458-GR
25A1048-Y
2SC2458-GR
25A1048-Y
25C2458-GR
25C2458-GR
25B562-C
25K182-Y
28B862-C
25C2458-GR
25C2458-GR
25A1048-Y
25A1048-Y
25A1048-Y
25C2458-GR
28C2458-GR
25A1048-Y

EF PARTS

REF.NO. DESCRIPTION PARTNO.
D1 LED
R1 Variable Resistor
R2 Variable Resistor
1 Ceramic
C2 Ceramic
C3 Ceramic
J1 Connector
J2 Connector
J3 Connector
S1 Switch
S2 Switch
83 Switch
SP1 Speaker
MC1 Microphone
B1 P.C.Board

{Contact Board)

MAIN UNIT PARTS

REF.NO. DESCRIPTION
1C101 iICc
1C102 IC
Q101 Transistor
Q102 Transistor
Q103 FET
Q104 Transistor
Q105 Transistor
Q106 Transistor
Q107 Transistor
Q108 Transistor
Q108 Transistor
Q1o Transistor
Q- Transistor
Q112 Transistor
Q113 Transistor
Q14 Transistor
Q115 Transistor
Q116 Transistor
Q117 FET
Q118 Transistor
Q119 Transistor
Q120 Transistor
Q2 Transistor
Q122 Transistor
Q123 Transistor
Q125 Transistor
Q126 Transistor
Q127 Transistor
Q128 Transistor

25C2458-GR

MAIN UNIT PARTS
REF. NO. DESCRIPTION
Q129 Transistor
D101 Diode
D102 Diode
D103 Zener Diode
D104 Zener Diode
D105 Diode
Fi101 Crystal Filter
Crystal Filter (U.K.)
FI102 Ceramic Filter
X101 Crystal
Crystal (UK.}
L101 Inductor
L102 Inductor
L103 inductor
L104 Inductor
1105 Inductor
Inductor (UK.}
L107 Inductor
R101 Resistor
R102 Resistor
R103 Resistor
R105 Resistor
R106 Resistor
R107 Resistor
R108 Resistor
Resistor (U.K.}
R109 Resistor
R110 Resistor
R111 Resistor
R112 Resistor
R113 Resistor
R114 Resistor
R115 Resistor
R116 Resistor
R117 Resistor
R118 Resistor
R119 Resistor
R120 Resistor
R122 Resistor
R123 Resistor
R124 Resistor
R125 Resistor
R126 Resistor
R127 Resistor
R128 Resistor
R129 Resistor
R130 Resistor
R131 Resistor -
R132 Resistor
R134 Resistor
R135 . Resistor
R136 Resistor
R137 Resistor
R138 Resistor

12 -1

PART NO.
25C2458-GR

151555
181565
WZ-081
RD4.7JS B3
151555

10M15B8
16M1582
CFU455E2

CR-17HC-1877
16.445MHz HC-18/T

LS-160
LS-160
LS-160
LS-160
LS-159
18-221
1S-158

10KQ -J
100KQ-J
100Q -J
56Q -J
2200 -J
47KQ -J
2.7KQ -J
1.2KQ -J
330KQ-J
10KQ -J
1.5KQ -J
1.5KQ -J
47KQ -4 ELR10
22KQ -J  ELR10
470G -J R10
330KQ-J ELR10
47KQ-J  ELR10
56KQ-J ELR10
1KQ -J ELR1O
2.2KQ-J ELR10
3.3KQ-J ELR10
1KQ -J  ELR10
3.3KQ-J ELR1O
10KQ -J  ELR10
10KQ -J  ELR10
10KQ -J  ELR10
47KQ-J ELR10
470 -J ELR10
47K -J  ELR10
22KQ -J  ELR10
10KQ -J  ELR10
15KQ -J  ELR10
10KQ -J  ELR10
47KQ -J R10
22KQ -J  ELRW0
22KQ -J  ELR10

ELR10
ELR10
ELR10
ELR10
ELR10
ELR10
ELR10
ELR10
ELR10
ELR10
ELR10
ELR10




MAIN UNIT PARTS
REF. NO.
R139 Resistor
R140 Resistor
R141 Resistor
R142 Resistor
R143 Resistor
R144 Thermistor
R145 Resistor
R146 Resistor
R147 Resistor
R148 Resistor
R149 Resistor
R150 Resistor
R151 Resistor
R152 Resistor
R155 Resistor
R156 Resistor
R157 Resistor
R158 Resistor
R159 Resistor
R160 Resistor
R161 Resistor
R162 Resistor
R163 Resistor
R164 Resistor
R166 Resistor
R167 Resistor
R168 Resistor
R169 Resistor
R170 Resistor
R171 Trimmer
R180 Resistor
R181 Resistor
R182 Resistor
C101 Ceramic
C102 Ceramic
Cc103 Ceramic
C104 Ceramic
C105 Ceramic
C106 Ceramic
c107 Ceramic
C108 Ceramic
C109 Ceramic
c110 Ceramic
c1n Barrier Lay
C112 Barrier Lay
Cn4 Ceramic
Ceramic {U.K.)
C115 Ceramic
C116 Barrier Lay
c117 Tantalum
c118 Barrier Lay
c119 Ceramic
C120 Ceramic
Ceramic (U.K.)
Ciz1 Ceramic
C122 Barrier Lay
c123 Electrolytic

DESCRIPTION PART NO.

ELR10
ELR10
ELR10
ELR10
ELR10

3300 -J
3.3KQ-J
4.7KQ -J
220 -J
2.7KQ-J
33D28

47002 -J
22KQ -J
47002 -J
220KQ-J
56KQ -J
3300 -J
10KQ -J
33KQ -J
2.2KQ-J
68KQ -J
120KQ-J
470Q -J
4.7KQ -J
3.3KQ-J
2.2KQ-J
10KQ -J
33Q J
KQ -J
2.2KQ -J
22KQ -J
KQ -J
82KQ -J
100KQ-J

ELR10
ELR10
ELR10
ELR10
ELR10
ELR10
ELR10
ELR10
ELR10
ELR10
ELR10
ELR10
ELR10
ELR10
ELR10
ELR10
ELR10
ELR10
ELR10
ELR10
ELR10
ELR10
ELR10

10KQ HO651A

47KQ -J
1KQ -J
470Q -J

ELR10
ELR10
ELR10

8pF/50V
2pF/50V
100pF/50V
470pF/50V
470pF/50V
8pF/50V
8pF/50V
0.35pF/50V
0.35pF/50V
5pF/50V
0.0047uF/50V
TBDOSV472K
0.0047yF/50V
TBDO5V472K
4pF/50V
5pF/50V
0.001F/50V
0.0047pF/50V
TBDO5V472K
10uF/6.3V
ECSF6E 10
0.00474F/50V
TBDOSV472K
0.001pF/50V
47pF/50V
22pF/50V
120pF/S0V
0.1uF/16V

UAEO8X 104M-L45AE

0.1uF/B50V MS7

MAIN UNIT PARTS

REF.NO. DESCRIPTION
C124 Ceramic
C125 Barrier Lay
C126 Electrolytic
C127 Electrolytic
C128 Ceramic
Cc129 Ceramic
C130 Ceramic
C131 Ceramic
C132 Ceramic
C133 Electrolytic
C134 Ceramic
C135 Electrolytic
C136 Electrolytic
C137 Electrolytic
C138 Electrolytic
C139 Electrolytic
C140 Ceramic
c1a Electrolytic
C142 Electrolytic
C143 Ceramic
C144 Electrolytic
C145 Electrolytic
C146 Electrolytic
C147 Ceramic
C148 Electrolytic
C149 Ceramic
C150 Electrolytic
C15 Ceramic
C152 Electrolytic
C153 Ceramic
C154 Electrolytic
C155 Electrolytic
C157 Electrolytic
C158 Barrier Lay
C159 Ceramic
C160 Ceramic
Cc161 Ceramic
C162 Electrolytic
C163 Ceramic
C164 Mylar
C165 Mylar
C166 Ceramic
ci67 Electrolytic
C168 Ceramic
B101 P.C. Board
S$101 Switch

Beads Core
PLL UNIT PARTS

REF. NO. DESCRIPTION
1C201 IC
1C202 IC
1C203 IC
IC204 IC
Q201 FET
Q202 Transistor

12-2

PART NO.

10pF/50V
0.0033F/50V
TBDOS5V332K
0.22uF/50V MS7
0.22uF/50V MS7
0.001pF/50V
0.001yF/50V
0.001F/50V
33pF/50V
0.001F/50V
47yF/25V MS7
470pF/50V
1uF/B0V  MS?
0.47uF/50V MS7
1uF/50V  MS7
3.3uF/50V MS7
10uF116V  MS7
0.001pF/50V
0.47uF/50V MS7
10uF/16V  MS7
0.001yF/50V
100uF/10V MS9
47uF10V  MS9
100pF10V MS9
0.001pF/50V
47uF/25V  MS9
470pF/50V
0.22uF/50V MS7
470pF/50V
100uF/10V MS9
470pF/50V
100pF/10V MS9
10uF/16V  MS7
10uF/16V  MS7
0.01uF/50V
TBDO5103K
470pF/50V
470pF/50V
470pF/50V
1uF/B0V  MS7
0.001pF/50V
0.0027pF/50V
0.0047pF/50V
120pF/50V
1WF/50V  MS7
0.001F/50V

B-391C
TWN 0301

DL-20P2.6-3-1.2H

PART NO.

TC9122P
TC5081P
TC5082PG
4075

25K192A-Y
25C2668-0



DESCRIPTION PART NO.

PLL UNIT PARTS
REF. NO.
Q203 Transistor
Q204 Transistor
Q205 Transistor
Q206 Transistor
Q207 Transistor
Q208 Transistor
Q209 Transistor
Q210 Transistor
Q211 Transistor
Q212 Transistor
Q213 Transistor
Q214 Transistor
D203 Varactor Diode
D204 Diode
D205 Diode
D210 Diode
D211 Diode
D214 Diode
D215 Diode
D216 Diode
D217 Diode
D218 Diode
D219 Diode
D220 Diode
X201 Crystal
X202 Crystal
Crystal (UK.}
X203 Crystal
1201 Inductor
L202 Inductor
L203 Inductor
L204 Inductor
L205 Inductor
L206 Inductor
L211 Inductor
L212 Inductor
L215 Inductor
L216 Inductor
1217 inductor
L218 Inductor
L219 inductor
L220 Inductor
L221 Inductor
L222 Inductor
L223 Inductor
L224 Inductor
L225 Inductor
Inductor (Aus.)
L226 Inductor
L227 Inductor
L228 Inductor
L229 Inductor
L230 Inductor
L231 Inductor
L232 Inductor
R202 Resistor
R203 Resistor
R204 Resistor
R205 Resistor
R206 Resistor

25C2668-0
25C2668-0
25C945-R
25C2026
25C2668-0
25C2026
25C2668-0
25C2458-GR
25C2407
25C2053
25C3101
25A1048-Y

1SV50
15553
151555
15853
15853
151555
181555
15853
15553
151555
1515655
1815655

12.800MHz HC-18/T
34.970MHz HC-18/T
33.419MHz HC-18/T
37.644MHz HC-18/T

LR-125
LR-79

LB-88

LW-20
L4-220
LR-79

LB-91

LB-134
LS-160
LS-160
LS-160
LS-160
LS-160
LS-160
LS-160
LS-160
LA-134
LA-134
LA-134
LA-126
LA-135
LR-78

LA-12%
LA-135
LA-143
LR-77

LR-118

47KQ -J  ELR10
47KQ -J  ELR10
10KQ -J ELR10
470Q -J R10
10KQ -J ELR10

REF. NO.

PLL UNIT PARTS

R207
R209
R210
R211
R212
R213
R214
R215
R216
R217
R218
R219
R223
R224
R227
R228
R231
R232
R233
R234
R235
R237
R238
R239
R240
R241
R242
R243
R244
R245
R246
R247
R248
R250
R252
R253
R254
R256
R257
R258
R259
R260
R261
R262

C201
C202
C203
C204
C205
C206
C207

. C208

12-3

C209
C210
cn
C212
C213
C214

C215
Cc217
C218
C220

DESCRIPTION PART NO.

Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Trimmer
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Array

Resistor

Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Tantalum
Barrier Lay

Electrolytic

" Ceramic

Ceramic
Ceramic

100KQ-J  ELR10
2200 -J ELR10
22KQ -J  ELR10
470 -J ELR10
33KQ -J  ELR10
120KQ-J  ELR10
2.2KQ-J  ELR10
220 -J ELR10
10KQ -J  ELR10
2.2KQ-J R10
220K0-J  ELR10
470Q -J ELR10
2.2KQ-J  ELR10
2.2KQ-J ELR10
22KQ-J ELR10
22KQ-J ELR10
22KQ -J  ELR10

22KQ -J  ELR10
1KQ -J ELR10
33KQ -J  ELR10
470 -J  ELR10
47Q -J ELR10
82KQ -J  ELR10
10KQ -J  ELR10
82KQ -J  ELR10
470 -J ELR10
10KQ -J  ELR10

100Q -J ELR10
220Q -J ELR10
182 -J ELR10
15Q -J ELR10
470 -J ELR10
470 -J ELR10
EVN5AC101K
220 -J ELR10
330Q -J ELR10
15KQ -J  ELR10
100KQ-J  ELR10
2.2KQ -J R10
2200 -J ELR10
100KQ-J  ELR10
100KQ-J  ELR10
RM-6 104
100Q -J ELR10

0.001QF/50V
0.001QF/50V
0.001QF/50V
0.001uF/50V
0.001pF/50V
0.001F/50V
0.001uF/50V
0.001F/50V
0.001yF/50V
0.001pF/50V
0.001uF/50V
0.001pF/50V
2.2uF/16V
0.01F/50V
TBDO5V103K
10pF/16V  MS7
470pF/50V
470pF/50V
56pF/50V



DESCRIPTION PART NO.

PLL UNIT PARTS
REF. NO.

Ceramic {U.K.)
c221 Electrolytic
C222 Ceramic
C223 Ceramic
C224 Ceramic
C225 Ceramic
C226 Ceramic
C227 Ceramic
C228 Ceramic
C229 Ceramic
C230 Ceramic
C231 Ceramic
C232 Ceramic
C233 Barrier Lay
C235 Ceramic
C236 Ceramic
C237 Barrier Lay
C238 Ceramic
C239 Electrolytic
C240 Barrier Lay
c241 Ceramic
C242 Ceramic
C243 Ceramic
C244 Trimmer
C246 Ceramic
C247 Ceramic
C251 Ceramic
C252 Ceramic
C253 Ceramic
C254 Ceramic
C255 Ceramic
C256 Ceramic
C257 Ceramic
C258 Ceramic
C261 Ceramic
C262 Ceramic
C263 Ceramic
C264 Ceramic
C265 Ceramic
C266 Ceramic
C267 Ceramic
C268 Ceramic
C269 Electrolytic
C270 Ceramic
can Ceramic
C272 Ceramic
C273 Ceramic
C274 Ceramic
C275 Ceramic
C276 Ceramic
C277 Ceramic
C278 Ceramic
C279 Ceramic
C280 Ceramic
C281 Ceramic
C282 Ceramic
C283 Barrier Lay
C284 Ceramic
C285 Trimmer

33pF/50V
100pF/10V MS9
470pF/50V
470pF/50V
470pF/50V
10pF/50vV  TH
1pF/50V
33pF/50V  TH
3pF/50V
0.001uF/50V
0.001uF/50V
12pF/50V
22pF/50V
0.0047uF/50V
TBDO5V472K
22pF/50V
0.001uF/50V
0.0047uF/50V
TBDO5V472K
0.001uF/50V
100uF/10V MS9
0.0047uF/50V
TBDO5V472K
0.001pF/50V
15pF/50V
10pF/50V
12pF
Cv05C1201
0.001puF/50V
0.001uF/50V
0.001uF/50V
56pF/50V
22pF/50V
47pF/50V
0.001uF/50V
39pF/50V
5pF/50V
5pF/50V
47pF/50V
10pF/50V
0.5pF/50V
0.001uF/B50V
10pF/50V
0.001uF/50V
470pF/50V
0.001uF/50V
4.7uF/25V MS7
8pF/50vV
0.35pF/50V
8pF/50V
0.001uF/50V
470pF/50V
47pF/50V
470pF/50V
8pF/50V
0.5pF/50V
8pF/50V
470pF/50V
470pF/50V
47pF/50V
0.01uF/50V
TBD05103K
470pF/50V
20pF
Cv05D2001

PLL UNIT PARTS

REF.NO. DESCRIPTION
C286 Trimmer
C287 Ceramic
C288 Electrolytic
C289 Ceramic
C290 Trimmer
C291 Trimmer
C292 Ceramic
C293 Ceramic
C294 Ceramic
C295 Ceramic
C296 Ceramic
C297 Ceramic
C298 Ceramic
C300 Ceramic
C302 Electrolytic
C303 Ceramic
C304 Ceramic
C305 Ceramic
C306 Ceramic
C307 Ceramic
C308 Ceramic
C309 Ceramic
J20$1 Connector
J202 Connector
J203 Connector
J204 Connector
B201 P.C. Board

Beads Core
PROM UNIT PARTS
REF. NO. DESCRIPTION
1C401 IC
IC(UK.)
1C402 IC
Q401 Transistor
D401 Diode
D402 Zener
D403 Diode
D404 Diode
R401 Resistor
R402 Resistor
R403 Resistor
R404 Resistor
R405 Resistor
R406 Resistor
R407 Array
R408 Array
R409 Resistor
C401 _ Electrolytic
C402 Ceramic
C403 Ceramic
C404 Barrier Lay
UAE08X

12 -4

PART NO.

12pF
Cv05D2001
5pF/50V
1uF/B0V  MS7
470pF/50V
12pF
CV05C1201
20pF
Cv05D2001
470pF/50V
22pF/50V
100pF/50V
33pF/50v
100pF/50V
2pF/50V
27pF/50V
470pF/50V
0.47pF/50V MS7
0.001uF/50V
0.001uF/50V
0.001uF/50V
0.001uF/50V
0.001uF/50V
0.001uF/50V
470pF/50V

SB7P-HVQ-22
SB5P-HVQ-22
SB6P-HVQ-22
SB6P-HVQ-22

B-653A

DL-20P2.6-3-1.2H

PART NO.

SC-1021
SC-1023
4049

25A1048-Y

1515655
YZ-030B
151555
181555

MQ -J  R10
22KQ-J  R10
1MQ -J  R10
47KQ-J  R10
5.6KQ-J R10
47KQ-J  R10
RM8 104

RM4 104

100KQ-J  R10

1uF/B0V  MS7
0.001uF/50V
0.001uF/50V
0.1uF/16V
104M-L45AE



PROM UNIT PARTS

REF. NO.

€405
€406
C407

Pac1
P402
P403
P404

B401

DESCRIPTION PART NO.

Electrolytic
Ceramic
Ceramic

Connector
Connector
Connector
Connector

P.C.Board

10uF/16V  MS7
0.001uF/50V
0.001pF/50V

F7P-HVQ-K
F5P-HVQ-K
F6P-HVQ-K
F6P-HVQ-K

B-651A

12-5
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AC BATTERY CHARGER
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SPECIFICATIONS

Applicable Battery Packs IC-CM2, IC-CM3, IC-CM5, IC-CM7, IC-CM8

|IC-CM4 {only with nickel-cadmium batteries inserted)
Mumber of Semiconductors Transistors 9

ICs 2

Diodes 14
Power Supply Requirement Japanese version (—01): 100V, 50/60Hz

American version (—02): 117V, 50/60Hz
European version (-03): 240V, 50/60Hz
German version (—04): 220V, 50Hz

Charging Current 600mA for IC-CM2, IC-CM5, IC-CM7 and IC-CM8
25mA for IC-CM3
45mA for IC-CM4 (nickel-cadmium inserted)

Usable Temperature 0°C ~ +45°C for IC-CM3 and |C-CM4

+10°C ~ +40°C for IC-CM2, IC-CM5, IC-CM7 and IC-CM8
Dimensions 72mm (H) x 172mm (W) x 104mm (D)
Weight Approx. 1.0kg

DESCRIPTION OF CONTROLS

(1) Power Switch (@ Insertion slot for battery packs

Turns on the charger after the charger is
plugged into the wall. ® Charging terminal

Corresponds to the terminals on the bottom

(2 Power Lamp
of the battery packs.

Indicates power is on.

(& Microswitches

@ Charge Lamp i . . N
These microswitches select different circuits

Indicates charging is underway. Goes out which provide the correct charging current for
when rapid-charge packs are fully charged. each type of battery pack.



DISASSEMBLY

1. Remove the four retaining screws from the cover of the unit as shown.

2. Remove the cover from the chassis taking care not to damage the internal wiring. Remove the four
screws to release the PC board from its mounting.




CIRCUIT DESCRIPTION

This unit provides the correct charging current for various
battery packs. The bottom of each pack has a coded strip
which activates microswitches within the charger. The
position of these microswitches determine the charging
current supplied to the battery pack.

The charger provides a constant charging current indepen-
dent of the battery pack voltage. It accomplishes this by
controlling the conducting phase angle of an SCR.

1. Conducting Angle Control Circuit

A gate pulse controls the thyristor (SCR) D6 in the circuit.
This gate pulse is part of a full-wave rectified signal. A saw
tooth pulse, synchronized with this signal, controls the gate
pulse phase angle.

The actual charging current controls the saw tooth pulse
falitime. The falitime then determines the gate pulse phase

angle which may vary between 40 and 160 degrees.

The saw tooth pulse generator circuit consists of Q2, Q5
and C9.

V|-

E{

VThreshold —-—---\!Q “dob--

0 >t

EA

Threshold _\N

0 >t

EA

Threshold -_—Bo\— = |— -- N:

The Q2 base receives the full-wave rectified voltage via R4.
This voltage turns Q2 ON near its base line (D portion in the
figure below). Regulator Q1 charges C9 to +9V. When the
rectified voltage exceeds +9V. (outside of the D portion),
Q2 turns OFF. The C9 voltage discharges through Q5 and a
saw tooth waveform develops across C9. This saw tooth
pulse feeds to IC2 pin 12.

When the pulse voltage decreases lower than the gate’s
threshold level, IC2 pin 11 outputs a HIGH. This turns Q3
and Q4 ON, and a portion of the full-wave rectified signal
feeds to the SCR D6 gate through Q3. D6 turns ON.

Once the SCR is ON, it locks in this state until the power
source voltage becomes zero or the SCR is reverse biased.
Thus, the SCR turns OFF when the full-wave rectified
voltage drops to less than +9V. (D portion in the figure).

R37 to R42 determine the output charging current. S3, S4
and S5 select the particular resistors used. The battery
pack’s charging current selector strip on the bottom of the
pack selects the different combinations of these switches.
The switches are in series with the charging battery.

R14 and C16 integrate the voltage that appears across R37,
R38 or R39 to R42. The integrated result feeds to the Q6
base. Q5 and Q6 form a differential amplifier. R11 and R12
divide +9V. down to a reference voltage and apply this
reference to the Q5 base. The Q6 base voltage, therefore,
varies the Q5 collector current and controls the C9 dis-
charge time.

For example, when the charging current increases more
than the specified amount, Q6 collector current increases
and Q5 collector current decreases. The C9 discharge time
becomes longer which delays the D6 gate pulse phase
angle. That is, the pulse width becomes narrower. The
charging current decreases.

If the current drops lower than the specified current, the
circuit functions the opposite way. Overall, the charging
current remains constant.

2. Logic Circuit
Current select switches S3, S4 and S5 and the charging
detector Q10 control the logic circuit.

The charging current selector strip on the battery pack
turns S5 ON when charging IC-CM2, IC-CM5, IC-CM7 or
IC-CM8. The 600mA charging current flows through R39 to
R42, and the Q10 base receives the voitage across these
resistors. Q10 turns ON. IC2 pins 1 and 2 become LOW and
pin 3 HIGH. This causes IC1 pin 4 to be HIGH. This gate
combined with an IC2 gate form a flipflop. IC1 pin 10
outputs a HIGH and IC2 pin 10 a LOW.

This grounds the Q4 emitter through R10 and IC2 pin 10.
Q3 turns ON while IC2 pin 11 is HIGH and charges the
battery pack.

A-3



The built-in thermal switch in the pack turns OFF and cuts
the current from the minus charging terminal when the
battery pack reaches full charge. IC2 pins 1 and 2, and IC1
pin 5 receive a HIGH level which turns the flip-flop to the
reverse condition. IC1 pin 4 becomes LOW. IC2 pin 10 is
HIGH which turns Q4 OFF. No charging current flows even
if the thermal switch closes after the battery pack cools.

Removal of the battery pack from the charger turns S5 OFF.
S5 then grounds IC1 pin 5. This action resets the flip-flop
for another charging.

POWER PACK SPECIFICATIONS

The battery pack current selector strip turns S3 ON when
IC-CM3 packs are charged. The charging current (25mA)
flows through R37. S5 grounds IC1 pins 5 and 8. IC2 pin 10
is LOW and R10 grounds the Q4 emitter. The charging
current flows until the battery pack is removed from the
charger.

The current selector strip turns S4 ON and the charging
current (45mA) flows through R38 when charging IC-CM4
packs equipped with nickel-cadmium batteries. The logic
circuit works the same as when charging an IC-CM3.

IC-CM2 IC-CM3 IC-CM4 IC-CM4a IC-CM5 IC-CM7 IC-CM8
Cells N-425A R N-250A A AA sze ) AA Size N-425A R N-450AR x 11| N-800AR x 7
[Capacity] (x 6) {(x 7) Alkaline  [Nickel-Cadmium {x 9) [450mAH] [800mAH]
pacity [400mAH] | [250mAH] (x 6) (x 6) [400mAH]
Voltage 7.2V 8.4V 9.0 7.2V 10.8V 13.2v 8.4V
RF Output 1.5W 2.0W 2.0W 1.5W 4.0W 5.0W 2.0W
Charging Rapid Normal Normal Rapid Rapid Rapid
Charging Time 1~ 1.5H 15H 15H 1~ 1.5H 1~ 15H 2~ 3H
(600mA) (600mA)
. CM-30/35 [CM-35] | [CM-30/35]
Suitable Charger CM-30/35 CM-25U/E CM-30/35 CM-30/35 15H 15H
Ic-cmn (90mA) (80mA)
Charging Current 600mA 25mA 45mA 600mA [CM-16U/E] | [CM-16U/E]
Ambient Temp +10°C~+40°C | 0°C~+45°C 0°C~45°C | +10°C~+40°C | +10°C~+40°C | +10°C~+40°C
Overcharge Protected YES NO NO YES YES YES
~— FRONT’ FRONT FRONT FRONT’ FRONT
Current Selector h BT W E_uu‘% W
—
Height 39m/m 39m/m 49m/m 49m/m 60m/m 80m/m 80m/m
Replaceable Batteries NO NO YES YES NO NO NO




BLOCK DIAGRAM

AC INPUT
100/117/220/240

O——>

Transformer

Saw Tooth Wave
Generator
Q2 2SA1015

Reverse Flow
Stopper
D14 151555

Voltage
Regulator
D1 RD9.1EB1
Q1 2SC1815

+9V

®

POWER IND.

Rectifier Current
b3 D3, D4, D16, D17 }——3] Control
IN4002 x 4 D6 2P4M
Phase Angle Gate Pulse
Control Gate Generator
IC2 1/4 > Q3 2SA970
4011B Q4 25C2240
Charging Current l ch
Control —O arging
Q5 - Q6 . Battery Pack
2SC945 x 2 |
[}
.
|
|
!
. {
Charging |
Detector (-—’
Q10 2SC1740 l 1
I
|
|
!
1
I
CHARGE IND. :
|
|
{
I
!
Logic Circuit
Q11 -Q12 € | Charging Current !
2SC1740 X 2 jp——ood gelector —————— o
IC1-1C2 3/4 < 3 ~ S5 Current Selector Data
4011B x 2



SCHEMATIC DIAGRAM
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VOLTAGE DIAGRAM
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PARTS LIST

REF. NO.

IC1
IC2

a1
Q2
Q3
Q4
Qa5
Q6
Q10
an
Q12

D1
D2
D3
D4
D5
D6
D9
D10
N
D12
D14
D15
D16
D17

L1
L2
L3

R1
R2
R3
R4
RS
R6
R7
R8
R9
R10
R11
R12
R13
R14
R15
R16
R17
R23
R24
R25
R26
R27
R28
R29
R30
R31

IC
iIC

Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Transistor
Transistor

Zener
Diode
Diode
Diode
Diode
SCR

Diode
Diode
Diode
LED

Diode
Diode
Diode
Diode

Inductor
Inductor
Inductor

Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor

DESCRIPTION

40118
4011B

25C1815-0,Y, GR, BL
25A1015-Y
25A970-GR,BL
25C2240-GR, BL
25C945-P

25C945-P
25C1740-Q,R, S, E
28C1740-Q,R, S, E
25C1740-Q,R, S, E

RD9.1EB1

1815655

1N4002

1N4002

151555

2P4M

1N4002

151555

151555

LD-002R

151555

151555

1N4002

1N4002

LW-16

LW-8

LW-9

1.5K ELR25
220 ELR25
100 ELR25
22K ELR25
2.2K ELR25
3.3K ELR25
1K R25
10K R25
1K ELR25
47K R25
22K ELR25
27K ELR25
1.5K ELR25
22K ELR25
16K ELR25
560 ELR25
820 ELR25
10K ELR25
100K ELR25
10K ELR25
100K ELR25
10K R25
100K ELR25
100K R25
5.6K R25
470K R25

REF. NO.

R32
R33
R34
R35
R36
R37
R38
R39
R40
R41
R42
R43

c1
C2
C3
Cc4
C5
o]
c7
C8
Cs
C10
cn
C12
c13
C14
C15
C16
c19
C20
c
C22
C23
C24

$1
S3
S4
S5

P1
B1
MP1
F1
F2
F3
T
T2
T3
EP1

EP2
EP3

Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Surge Absorber

Electrolytic
Electrolytic
Ceramic
Electrolytic
Ceramic
Ceramic
Ceramic
Ceramic
Barrier Lay
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Electrolytic
Electrolytic
Ceramic
Ceramic
Electrolytic
Ceramic
Ceramic

Switch
Switch
Switch
Switch

DESCRIPTION
22K R25
680 R25
680 R25
10K ELR25
10K ELR25
27 R25
15 R25
1 R25
1 R25
1 R25
1 R25
ERZ-CO5DK390
47 25V MS
10 16V MS
470P 50V
100 10V MS
0.0047 50V
0.0047 5OV
0.0047 50V
470P 50V
0047 25V
470P 50V
470P 50V
470P 50V
4P 50V
470P 50V
470P 50V
47 10V MS
22 16V MS
470P 50V
470 50V
22 50V MS
0.0047 50V
0.0047 50V
SDJ2S
D2MS
D2MS
D2MS

Connector {yellow spring} (Germany)

PC Board

HEATSINK

Fuse
Fuse Holder
Fuse Holder

Transformer
Transformer
Transformer

Power Cord
Power Cord

- Power Cord

B-433D
41912

2A
S-N5051
S-N5051

TP-34 (Japan, USA)
TP-36 (Europe)
TP-35 (Germany)

OPC-013 (Japan, USA)
OPC-019 (Europe)
OPC-029 (Germany)
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