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INTRODUCTION
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The CM-60A MULTI-CHARGER simultaneously charges up to six NiCd battery packs.

This manual contains information for servicing CM-60A.

VERsions
ICOM makes five versions of CM-B0A:
VERSION ~ POWER SUPPLY REQUIREMENTS
#01 (Japan) | 100V 50/60Hz
_#02(USA) | 17V 50/60Hz
#03 (Europe) _ 240V 50/60Hz |
_#04 (Germany) . 220V | 50Hz
#05 (Australia) 240V i 50/60Hz

This manual covers all versions. Please consult this manual before servicing

CM-60A.

Should you have a question about using or servicing CM-60A, please contact an

authorized ICOM dealer or ICOM Service Center.

OHDEHING PARTS

When ordering parts from your dealer or ICOM Service Center, please supply all of

the following information:

Schematic part identification (e.g., IC101)
Part number and name (e.g., UPC317, IC)
Quantity (e.qg., 2pcs)

AN =

Remember to include your name and address in your letter.

Equipment model and serial number (e.g., CM-60A, No. 0001}
Printed circuit board name and number (e.g., MAIN UNIT B-1428B)
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SECTION 1 SPECIFICATIONS

Number of battery packs ]
charged simultaneously

Charging method : Regular speed charge 0.3 ~ 0.16C
Trickle charge 0.07 ~ 0.03C

Power supply requirement 117, 220 or 240V
50 or 60Hz
Full charge detector circuit : —AV detector
Protection circuitry : Built-in recharge prevention

Built-in overcharge prevention

Dimensions : 310(W) = 148(H) = 120(D) mm
(wall mount brackets not included)

Weight : 2.95kg
Operating temperature range : 0°C ~ 35°C
Charging time : TR SEF‘E‘}"',, m e ml?-m,;EmG
IC-CM2, CM-20 425mAh 7.2 _EErnrn Shrs.
IC-CM3, CM-3G | 270mAh | 8.4V . 3mm - 35hrs_ "
IC-CMS, E-ZM-E:G - 425maAh 1 10.8V 60mm | Shrs.
CCMSA,CM6AG | a26maAh | 108V | somm | Shes
IC-CM7, CM-7G ! 425mAh i 13.2V 80mm Shrs.
‘lccMs, cM8G | soomAn | sav 80mm 9.5hrs.
* CM-21 I 120mAh . 7.2v 32.5mm 2hrs.
* CMm-22 E?Dmﬂ:h_-_. 8.4V B2mm 3.5hrs.
* CM-23 - | BOOmMAH i. 8.4V ?-{-J._Er'nrn _. ;hrs
* CM-24 N EDDI';'.I.I‘!\"I ‘lD.:E"u" 85mm 1: Thrs.

* Optional AD-10 CHARGER ADAPTER required for use with CM-G0A.
All stated specifications are approximate and subject to change without notice or obligation.
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SECTION 2 INSIDE VIEWS

SUB UNIT (1) SUB UNIT (2}
(AC power socket: CMEIESSoRIPE- T - P - g 8 ) S SUB UNIT (3)
i
SUB UNIT (&)
MF1

(Fan SD2406PTS1)

SUB UNIT (5]

SUB UNIT (4)

T1 ar T2 ) :

|'Transfc:rmer; TP42 (#0171, #02) ] :

| TP43 (#03 ~ #05)| £
LN

H
N

RESISTOR UNIT

T orT2
Transformer: TP42 (#0171, #02) } /
TP43 (#03 ~ #0E)

LOGIC UNIT (4}

=1 | 0GIC UNIT (5]

Icy
(uAT824, 24V Regulator)

LOGIC UNIT {8)

=

"""" BEEEE | e UNIT (3)

IC1
(WATE24, 29V Regulatorn)

LOGIC UNIT (2)

LOGIC UNIT (1]

Each LOGIC UNIT has a
jumper wire. -

EXAMPLE:
W431 is the jumper wire
in LOGIC UNIT (4),

NOTE:

W31, W231 and W331
are not visible in this
photograph,
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SECTION 4 CIRCUIT DESCRIPTION

4 - 2 NiCd BATTERY DISCHARGING

4 - 1 CONSTANT-CURRENT CIRCUIT

This circuit consists of IC101, Q101, @102, R101, R102, R107
and D103,

The constant-current circuit uses a 3-pin 1.25V regulator.
Short the charge terminals between the cathode of D103
and ground to make the following equivalent circuit:

Z
R101 D103
t— |C101 ————1 RI02 ] —p—
Vi : R107 o g:c:m
l ; l BATT (Vg)

The current, |5, between D103 and ground is obtained from
the formula:

where Ve is the output voltage of IC101, and Z is the
impedance.

lc at maximum is 0.1mA, and can be disregarded. Because
Ve is regulated to be 1.25V, g = 1.25V/Z, regardless of the
battery output voltage and the battery capacity. Hence, the
current is held constant.

During regular charge, Q101 is ON, and R101 is disabled.
During trickle charge, Q101 is OFF, so that £ increases by
the value of R101 (56 Q), producing a current equal to 2.5%
~ 5% of the battery’s capacity.

Using the formula, we can calculate the regular speed
charge current and the trickle charge current:

W
Regular charge current: lp = E_E = 135mA
1

1'|||'II|5 = 125‘\!
2 R102 = R107
"7 R102 + R107
VE .
Trickle charge current: lp = — = 20mA
z
\u'rE = 135"!."
32221""'H1D1 =80 + 560
= g5 Q)

‘ NiCd batteries should be fully discharged before
' recharging. Shallow discharging lowers Dbattery
| capacity.

4 - 2 -1 DISCHARGE CIRCUIT OPERATION

CM-60A has an automatic discharge circuit which fully
discharges the battery before recharging. This circuit can
be activated by disconnecting the jumper wires (see p.2 for
location).

When a battery pack is inserted in an insertion slot, two
voltages are applied to IC133(A), the comparator. The
battery voltage (BATT-V) is applied at pin 2, and a reference
voltage of 1V is applied at pin 3. When the jumper wires are
disconnected, and when the voltage at pin 2 is greater than
that at pin 3, pin 1 output switches from HIGH to LOW.,

At the same time, the base of the battery pack closes S5161.
Because the anode of D131 is grounded through $161, no
voltage is applied to IC131 pin 12 through the time constant
circuit, R138 and C131.

When IC132 pin 11 outputs LOW, Q133 is turned OFF, and
Q103 is turned ON. The battery pack voltage is then
discharged through R181 and R182.

Discharging decreases the battery voltage. When the volt-
age at IC133 pin 2 is lower than that at pin 3, output pin 1
switches from LOW to HIGH. This turns Q103 OFF, and

discharging stops.

4 -2 -2 DISABLING AUTOMATIC DISCHARGE

If vou do not require automatic discharge, do not discon-
nect the jumper wires.

When the jumper wires are connected, 5V is constantly
applied to IC132 pin 3. Hence, the voltage at pin 3 will

- always be greater than that at pin 2. The voltage of pin 2 is

approximately 20% of the battery ocutput voltage, and the
highest voltage of the battery pack is 13.2V. Hence, IC133
pin 1 remains HIGH. Even if 5V is applied to IC132 pin 13
through the RC time constant circuit, 1C132 pin 11 con-
tinues to output HIGH.

The output of IC132 pin 11 turns ON Q133, and Q103 turns
OFF. The battery voltage will not be discharged.
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4 - 3 CHARGE DETECTOR CIRCUIT

When the battery is completely discharged, the HIGH of
iC132 pin 11 is applied to IC131 at pin 6. Because both
IC131 pins 1 and 2 are LOW, IC131 pin 4 output switches
from HIGH to LOW. Q132 then turns OFF, and Q102 turns
ON. The constant current flows into the battery pack and
charging begins.

4 - 3 - 1 REGULAR SPEED CHARGING

During discharge, IC134 pin 3 outputs HIGH, resetting IC135
internal data to 0 (zero).

The result of this is that IC135 pins 14 and 15 output LOW
immediately after charging begins. Q131 turns ON, and 24V
DC are applied through Q134, R105 and D101 to the base of
Q101 to turn Q101 ON. R101 is shorted by Q101 and the
constant current flows to the battery pack through Q102 for
regular speed charging. ’

In addition, IC131 pin 4 output switches from HIGH to LOW.
IC102 pin 11 becomes LOW, and counts the clock signals
generated by IC3. The output from IC102 passes through
ladder resistor R103 which converts the signals from digital
to analog. The resulting voltage is applied to IC133 at pin 6
as the D/A voltage.

4 - 3 -2 FULL CHARGE DETECTOR

CM-60A has a —AV detection control circuit to detect a full
charge and to prevent overcharging. When a NiCd battery
reaches full charge, its voltage peaks, and then tapers off.

T Peak Voltage
: i
] _I

~AV
e )
g2
=k
§ 3 30min. 1
52T 3
£a 20mA
85 L L ZmA
Time —

CM-60A detects the peak voltage in order to switch the
charging speed from regular to trickle. {See Section4-3-3
for trickle charging.)

During charging, the D/A voltage increases. The compa-
rator IC chip, IC133, compares BATT-V to the D/A voltage
over pins 5 and 6. If the voltage at pin 6 exceeds that at pin
5, output pin 7 switches from HIGH to LOW.

When IC134 pin 11 stops outputting clock signals, the D/A
voltage increases, and pin 11 becomes HIGH. The battery
pack is fully charged.

4 - 3 - 3 TRICKLE CHARGING

When 1C134 pin 3 output is LOW, the 30 minute timer
begins counting clock signals generated by 1C3. As clock
signals from 1C134 pin 4 are applied to IC135 at pin 10, the
internal data of IC135 increases.

Approximately 30 minutes later, IC135 pins 14 and 15
become HIGH, and IC134 output pin 10 switches from HIGH
to LOW. When IC134 pin 4 stops outputting clock signals,
1C135 stops counting the internal data.

When IC134 pin 10 becomes LOW, Q131, Q134 and Q101
turn OFF, and a trickle charge of about 20mA flows through
R101.

4 - 4 INDICATOR CONTROL CIRCUIT

During discharge and regular speed charge, the collector of
Q134 outputs 24V DC. This voltage passes through D106
and R106, causing LED DS191 to light in red. Passing
through D105, the voltage is applied to the base of Q104,
turning OFF Q104. The green LED is not lighted.

During trickle charging, the collector of Q134 turns OFF,
and current flows from the base of Q104 through R108. The
collector outputs 24V, which applied to LED DS191, lights it
in green.

The collector of Q134 makes a circuit with D107. During
discharge and regular speed charging, the voltage passes
through R6, turning ON Q1 and MF1, the cooling fan.
During standby, the voltage through R137 causes the
emitter of Q131 to become HIGH, turning OFF 0131, Q134
and MF1.

4 -5 CLOCK SIGNAL GENERATOR

IC3 oscillates X1. IC4 divides the oscillated signals and
outputs the signals through pin 1 to each insertion slot. In
this way, the clock signals provide the information required
to control regular speed and trickle charge switching.

4 - 6 POWER SUPPLY CIRCUIT

D1 rectifies the voltage which has been stepped down by
T1 (Versions #01, #02) or T2 (Versions #03, #04, #05). The
stable voltage from IC1 is applied to each insertion siot.
The battery is then charged through the constant-current
circuit.

The rectified voltage from D1 is also applied at iIC7 to drive
MF1, the cooling fan.

After rectification at D1, the voitage is applied to IC2 to
obtain regulated 12V DC through R5. The voltage is applied
to IC103 ~ IC603 at each insertion slot to obtain regulated
5V DC. The 5V are used by the ICs in the control circuitry.
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SECTION 5 MAINTENANCE

DANGER: HIGH VOLTAGE

5 -2 AFTER SERVICING

TO PREVENT A LETHAL SHOCK, TURN OFF THE (1) CONFIRM that
POWER AND DETACH THE AC CORD BEFORE a) all mechanical parts are returned to their proper
SERVICING. positions.
[ SEHH pryeed perrie 43 =3 1 o b) solder joints are clean and tight.
¢) components do not touch.
5 -1 BEFORE SERVICING (2) Turn the power ON to confirm that servicing has
{1} Make sure that the malfunction is NOT external. corrected the malfunction.
{(2) Follow the instructions EXACTLY.
{3) DO NOT short circuit components.
5 -3 PERFCRMANCE ASSESSMENT
CONDITION CHECK LIST STATUS/REMARKS CHECK POINT
1 ] POWER INDICATOR lights when the power is turned ON, l D31
= . I SO RTINS L S
2 | Cooling fan starts and stops when a battery pack is inserted MF1
and withdrawn from an insertion slot.
3 Each charge indicator lights in the color corresponding to
each charge function. |
D5191
DS291
Regular speed charging | Red D5391
Trickle charging | Green DS5491
Standby | Unlighted D5591
' DS691
4 | The wvaoltage owver the charge terminals falls within the | 20 -~ 25V QOver the terminals of each insertion
specified range. | slot.
5 | Each battery pack model reaches full charge in the specified f
time. Fully discharge each pack before charging. Measure the
time each indicator remains lighted in red.
IC-CM2, CM-2G Shrs. | DS191
IC-CM3, CM-3G 3.5hrs. | DSZ91
IC-CM5, CM-5G Shrs. | DSIN
IC-CMBA, CM-5AG Shrs, | DS491
IC-CM7, CM-76G Bhrs. DsE9
IC-CM8, CM-8G 9.5hrs. DS691

6 | The regular speed charge current at each insertion slot is as
| specified.

7 | The trickle charge current at each insertion slot is as speci-

Refar to TABLE A.

At each charge terminal.

Refer to TABLE A. At each charge terminal.

fied.
8 | The cooling fan stops during trickle charging for each - MF1
insertion slot.
B TABLE A: CHARGE CURRENT CHARACTERISTICS
RATED CHARGE VOLTAGE REGULAR SPEED CHARGING TRICKLE CHARGING CURRENT

BATTERY PACK MODEL

(V)
IC-CM2, CM-2G 8.4
IC-CM3, CM-3G a8
IC-CME, CM-8G g
IC-CMS5, CM-5G g
IC-CM5A, CM-5AG '
IC-CM7, CM-7G 15.4

CURRENT (mA) (mA)
- 10941554 | 229280 |
108.2 ~ 154.0 22,3 ~ 27.3
105.8 ~ 151.3 21.1 ~ 26.0
103.3 — 148.7 19.9 ~ 24.6
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No. DESCRIPTION PCS
(1) Hole cowver : !437::-35“ 12
@ l Switch - = DE‘IMS_____.“-_M. B
% | Charge stand (30389) B
. @ | Spring lock plate EE?EI o 12 -
' ® | Contact pin (41837) EEE
® | Spring (1. I
@ | Wire crimped lug (red) | ___E_I_EIOEIGSIIIWD:HDN l 6
@ | Wire crimped lug (black) ; 15/00/050/W02/D31 L
@ | Top cover | (20209) e
(i LED green/red (incl. nut, washer) SLP750S 2}
i LED red {incl. nut, washer) SI.P‘?ICIF 1
@ | AF heatsink | aieom B
® | Tanstorme T e |}
ALY Transformer base (C) S (#03 ~ #DE M'E.r;;n_s ::ml_ﬂ . 'L 1
WEY Transfc:rmal-‘-l;:as;iﬁr . (#03 ~ #05 versions only) . 1
8 | AC socket | _CM-E - 1
_@ 1 = —— —_— 1
& lsolator sleuaﬂLr [All_. " {42916) . 4
@ | Bottom cover-3 | (soa0n) R
] l Rubber foot (A) | : {42229) 4
@i j Self-tapping screw B1 M3 x B T | 66
_ @ - Spring washer M2.6 ] _'IE.
@ | Nut M26 | 12
24 1 Set screw (C) 3 = 6 - . 4
.| Cable tie 59TCA4772 ] s
- Vinyl tube {d =2mm; | = 35mm]
@ | Standoff (S) (I = 28 mm) [40955) 2
@i 1 Spring washer M3 2
. T ' Flat washer M3 | 2
@ | Thread spacer (G) (| = 9.5 mm) (40274) 2
@ | Nut M4 E:E;’ffém o I ;
i Spring washer M4 —: :2;-1‘ 2*2{:53 - ;
o] ! Flat washer M4 :;g;'ff;ﬁ] — ;
@ | ICOM screw (B)-5 - 10
_é Tge:[l:gmppﬁg zi%dir;?i head screw : 2
® ' Standoff (AF) (I = 6 mm] [433?# " 4
® Panhead screw Md x 8 (#07, #02} 4
. Mda = 14 (#03 — #05) 4
@ | Panhead screw M3 x 6 a
(a4 ! Set screw [A) 3 X6 - |
& Panhead screw M4 x 10 E#'U-f'l_:-i.*‘ﬂ;jil_. - 4
| @ | Nut w3 2
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SECTION 7 BOARD LAYOUTS

7 -1 MAIN UNIT

L e e e

2541348 25D1225M R
Q104, Q204, (304, Q1, Q101~Q103, 02010203,
Qa04, Q504, Q604 Q301 ~03032, Q401~0403,

Q501 0503, Q6010603
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TC74HC4020P
IC4

Q, 10 A 16 Ve
Qs 2 O 1 15 Q4
Q.30 [1 14 Q4
Qs 4 [ [ 13 Qg

Qs 50 [1 12 Q,

Q, 6 O [] 11 CLEAR
o 70 ] 10 CLOCK
GND 8 q ] 9 0Q
NJM78LO5A

ICs, 1C103, 1C203, IC303,
1C403, 1C503, 1C603

S GARPUy

I/
007"2/ .

NJM78M12A
1C2

9,
”
//'V,QZ‘?D pU)‘

UPD74HC4040C

1C102, 1C202, IC302,
1C402, 1C502, 1C602

Qi 100 = 7 16 Voo
Qs 20 ] 15 Qyy

Q 3 [ [J 14 Qy

0, 4 (] 13 Qs

Q 5[ 12 Qs

Q; 6 [ [ 11 RESET
Q, 70 ‘B 10 cLock
Vss 8 [ 9 Q
TC5082P-G

IC3

XTour "[:
XT "’:
XT o[ ]
NC o[ |
VDDU‘[—_._
NC o]
Qo ~[]
Q =[]
GND o[

uPC317

IC101, 1C201, IC301,
1C401, 1C501, IC601

OUTPUT
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7 -2 LOGIC UNIT
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-1-!!_7...‘..1-1'-_.1“ ﬂ_
O o=

! = T o
Y i"
)

r’hd-n-w_tﬂ"-uﬂ“ _,’ —-—
! ~ %
b

- e _ Sk
= | iy Sy -—-r-4-¢:.uj' o
i *.!“\,&Hl_.___ ; A

C—mmu-q

B N r e iy 4 = il ~ .'i-ﬁ-r]-h-':-::hh
: ; ._ ..d'.-— - ¢im '. t‘:u-iyﬂ:
‘"!F‘_

[ B BER A K u."_

Wrunmrrm'-.' —

HPD4011BG

1C131, 1C134, 1C231, 1C234,
IC331, IC334, 1C431, 1C434,
IC531, IC534, IC631, IC634

HLPD4001BG

IC132, IC232, 1C332,
IC432, IC532, 1C632

uPD4040BG

1C135, IC235, IC335,
IC435, 1C535, ICB35

Voo Ag Bs Y: Y2 Ay B; Vop Ag By Y, Y Ay By
14 [i3 [i7] i1 fd [9] [3] 1 fid (3] ]E‘éff
14 Qg
} 13 g:
12
L.' .J 11 RESET
- - 10 CLOCK
OJ (2] 3] (&I =] (6] 7] O] T2 3] 4] (5] [6] [ 9 Q,
Ay By Yy Y, Ar B, Vs Ar Bi Yy Yo Ay By Vg
BAG993F 25C2712 BL 2503395
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7 -3 OTHERS
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SECTION 8 VOLTAGE DIAGRAM
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SECTION 9 PARTS LIST

[MAIN UNIT] [MAIN UNIT]
REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
IC2 IC NJM78M12A D204 Diode 185211
IC3 IC TC5082P-G D205 Diode 185211
IC4 IC TCT4HC4020P D206 Diode 155211
IC6 L IC NJIMTELOBA D207 Diode 155211
IC101 |C uPC317 D301 Diode 185211
IC102 IC uPD74HC4040C D302 Diode 155211
1IC103 |C NJMT7BLOSA D303 Diode 15954
IC201 IC uPC317 D304 Diode 155211
IC202 IC uPD74HC4040C D305 Diode 1585211
IC203 IC NJM78L05A D306 Diode 185211
IC301 IC uPC317 D307 Diode 155211
IC302 IC uPD74HC4040C D401 Diode 155211
IC303 IC NJM78L05BA D402 Diode 185211
IC401 IC uPC317 D403 Diode 15954
|C402 IC pPD74HC4040C D404 Diode 1585211
IC403 IC NJM78LOSA D405 Diode 155211
IC501 IC pPC317 D406 Diode 185211
|C502 IC uPD74HC4040C D407 Diode 155211
ICH03 IC NJM7BLOBA D501 Diode 155211
|CE01 IC HPC317 D502 Diode 185211
1CE02 IC UPD74HCA040C D503 Diode 15954
|CB03 IC MJM7BLOSA D504 Diode 185211
D&05 Diode 155211
Ds06 Dipde 1858211
Q1 Transistor 2501225M R D&07 Diode 185211
Qi Transistor 2501225M R DE01 Diode 185211
Qaioz Transistor 25D1225M R D&02 Diode 155211
Q103 Transistor 25D1225M R DE03 | Diode 15954
Q104 Transistor 2SA1348 D604 ' Diode 155211
Q2 | Transistor 2501225M R DE0S | Diode 185211
Q202 | Transistor 2501225M R De06 | Diode 185211
Q203 Transistor 2501225M R DEQY | Diode 155211
Q204 Transistor 25A1348
Q30 Transistor 25D1225M R ;
Q302 Transistor 2501225M R X1 | Crystal FAA (3.579545MHz)
Q303 Transistor 250D1225M R :
Q304 Transistor 2541348
Q401 Transistor 2501225M R R1 | Resistor 2.2kQ ELR25
Q402 ' Transistor 2501225M R R2 | Absorber ERZ-C0O5DK3390
Q403 Transistor 2501225M R R4 | Resistor 2.2kQ ELR20
Q404 Transistor 25A1348 R5 | Resistor 560) RGB3
Q501 Transistor 25D1225M R RE | Resistor 1.5k ELR25
Q502 Transistor 25D1225M R R101 ' Resistor 560 ELR20
Q503 Transistor 2501225M R R102 | Resistor 1800 ELR20
Q504 Transistor 25A1348 R103 Array (GF5096
0601 Transistor 2S01225M R R104 | Resistor 1.2k02 ELR20
Q602 Transistor 2501225M R R105 | Resistor 2.2k03 ELR20
Q603 Transistor 25D01225M R R106 Resistor 1.8k02 ELRZ0
Q604 Transistor 2541348 R107 Resistor 180 ELRZ20
R108 Resistor 2.2k0) R25
R109 Resistor 2.7k ELR20
D1 Rectifier KBPOZM R201 Resistor Be0 ELR20
D101 Diode 155211 R202 Resistor 180 ELR20
D102 Diode 155211 R203 Array GFB096
D103 ' Diode 15954 R204 Resistor 1.2k0) ELR20
D104 | Diode 155211 R205 Resistor 2.2k0) ELR20
D105 | Diode 1585211 R206 Resistor 1.8k0 ELR20
D106 Diode 155211 R207 Resistor 180 ELR20
D107 Diode 185211 R208 Resistor 2.2k() R25
D201 Diode 185211 K209 Resistor 2,7k02 ELRZ20
D202 | Diode 185211 R301 Resistor 56 ELR20
D203 Diode 15954 R302 Resistor 1801 ELR20

—11-
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[MAIN UNIT] [MAIN UNIT]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.

R303 Array GF5096 C403 Tantalum 0.33uF 35V DN

R304 Resistor 1.2k2 ELR20 a0 - Mylar 0.1uF 50V

R305 Resistor 2.2k0) ELR20 Cs02 Tantalum 0.1uF 35V DN

R306 Resistor 1.8k0 ELR20 C503 | Tantalum 0.33uF 35V DN

R307 ' Resistor 180) ELR20 CE01 Mylar 0.1uF 50V

R308 Resistor 2.2k} R25 Ce02 Tantalum 0.1uF 35V DN

R309 Resistor 2.7k() ELR20 Ca03 Tantalum 0.33uF 35V DN

R401 l Resistor 5602 ELR20

R402 ' Resistor 180 ELR20

R403 Array GF5096 J2 Terminal TM201

R404 Resistor 1.2k02 ELR20 J3 Terminal TM201

R405 Resistor 2.2k0 ELR20 J4 Terminal TM201

R406 ' Resistor 1.8k02 ELR20 J5 Terminal TM201

R407 | Resistor 180 ELR20 J6 Connector BO3B-EH-5

R408 Resistor 2.2k0) R25 J101 Connector TL25P-05-V1

R409 Resistor 2.7k0 ELR20 J201 Connector TL25P-05-V1

R501 Resistor BE() ELR20 J301 | Connector TL25P-05-V1

R502 Resistor 180 ELR20 J401 ' Connector TL25P-05-V1

R503 Array GF5096 Ja01 Connector TL25P-05-V1

R504 | Resistor 1.2k0 ELR20 J601 Connector TL25P-05-V1

R505 | Resistor 2.2k} ELRZ0

R506 Resistor 1.8k ELR20 :

R&07 Resistor 180 ELRZ0 P102 i Connector TL25H-06-B1

R508 | Resistor 2.2k0) R25 P402 ' Connector TL25H-06-B1

R509 " Resistor 27k ELR20 |

RE01 Resistor 5601 ELR20 ’

RE02 Resistor 1801 ELR20 EP1 P.C.Board B-14288

RE03 Array GF5096 EP4 Crystal Seat

R&04 Resistor 1.2k02 ELR20

R&05 Resistor 2.2k02 ELRZ0

RE06 . Resistor 1.8k0 ELR20 W1 Wire 13/00/310/WO07/W07

RE07 ' Resistor 180 ELR20 W2 Wire 1301/ 310/WO07/WQ7

RE08 ' Resistor 2.2k0 R25 W3 . Wire 13/02/310/W07/W07

RE09 Resistor 2.7k ELR20 W4 | Jumper 72/98/015/X98/X98
W101 | Wire 2301170/C01/C21
W102 Wire 230N 50/C01/C21

C1 Ceramic 0.0047uF B0V w2 - Wire 23/02M85/C01/C21

C2 | Ceramic 0.0047uF 50V w202 | Wire 23/08M65/C01/C21

Cc3 | Ceramic 0.0047uF 50V w301 Wire 23/03/210/C01/C2N

C4 Ceramic 0.0047uF 5OV w302 Wire 23/09M190/C01/C21

C5 Electrolytic 470uF 35V TWSS wWao01 | Wire 23/04/160/C01/C21

Ce Electrolytic 470uF 35V TWSS W402 Wire 23001 35/C01/C21

C7 Electrolytic 470uF 35V TWSS5 Ws01 Wire 23/05/180/C01/C21

C8 Mylar 0.1uF S0V W502 Wire 23/01170/C01/C21

C9 - Mylar 0.1uF &0V wWei1 Wire 23/06/210/C01/C21

C10 . Ceramic 20pF 5OV wei2 Wire 23/021180/C01/C21

C11 . Ceramic 20pF 50V

c12 " Electrolytic 3.3pF 50V

C13 Tantalum 0. 1uF 35V DN

C14 | Tantalum 0.33uF 35V DN

C15 Ceramic 47pF 50V

C101 Mylar 0.1pF 50V

C102 Tantalum 0.1uF 35V DN

C103 | Tantalum 033yF  35VDN

C201 - Mylar 0.1uF B0V

C202 Tantalum 0.1uF 35V DM

C203 Tantalum 0.33uF 35V DN

€301 Mylar 0.1uF 50V

C302 Tantalum 0.1uF 35V DN

C303 | Tantalum 0.33pF 35V DN

C401 Mylar 0.1uF 50V

C402 | Tantalum 0.1uF 35V DN

—17—
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[LOGIC UNIT (1)] [LOGIC UNIT (2)]
REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
IC131 IC uPD4011BG IC231 IC uPD4011BG
IC132 IC uPD4001BG IC232 IC UPD4001BG
IC133 IC BAG293F 1C233 IC BABI93F
IC134 | 1C uPD4011BG [C234 IC uPD4011BG
IC135 L IC HPD4040BG IC235 IC uPD4040BG

i
Q131 | Transistor 2S5C2712BL Q231 Transistor 25C2712BL
132 . Transistor 25C2NM2BL Q232 Transistor 25C2712 BL
133 - Transistor 25C2712 BL Q233 Transistor 25C2712 BL
Q134 - Transistor UN2114 Q234 Transistor UN2114
Q135 . Transistor 25033595 (2235 | Transistor 2503395

| |
D131 Diode 155196 D231 Diode 155196
R131 Chip 47k() MCR10 RZ231 Chip 47k MCR10
R134 Chip 10k( MCR10 R234 Chip 10k0 MCR10
R135 | Chip 10k0 MCR10 R235 Chip 10k0 MCR10
R136 " Chip 4700 MCR10 R236 | Chip 4700 MCR10
R137 Chip 10k0 MCR10 R237 ' Chip 10k0) MCR10
R138 Chip 470k() MCR10 R238 Chip A470k(} MCR10
R139 Chip 10k00 MCR10 R239 Chip 10k0) MCR10
R140 Chip 27k0 MCR10 R240 Chip 27k MCR10
R141 Chip 100k MCR10 R241 Chip 100k{) MCR10
R142 - Chip h6k( MCR10 R242 | Chip BEk{ MCR10
R143 Chip 220k MCR10 R243 | Chip 220k0) MCR10
R144 Chip 220k0) MCR10 R244 Chip 220k0 MCR10
R145 Chip 100kC2 MCR10 RZ245 Chip 100k MCR10
R146 | Chip 220k0) MCR10 R246 | Chip 220k0 MCR10
R147 ' Chip 100k0 MCR10 R247 Chip 100k0 MCR10
R148 | Chip 1ML MCR10 R248 Chip 1M MCR10
C131 ' Chip Tantalum 2.2uF 10V SV C231 Chip Tantalum 2.2uF 10V 8V
C132 - Chip Tantalum 6.8BuF 6.3V SV C232 Chip Tantalum B.8uF 6.3V 5V
C133 Monaolithic 0.0047pF  GREM40 C233 Monolithic 0.0047uF GRMA40
C134 Monolithic 0.1pF GRM40 F C234 Monolithic 0.1uF GRMA40 F
C135 Chip Tantalum 1uF 16V 5V C235 Chip Tantalum 1uF 16V 5V
C136 ' Monolithic 100pF GRM40 C236 Monolithic 100pF GRM40
J131 Leadframe VD2.54-0.7-7 J231 Leadframe VD2.54-0.7-7
EP131 P.C. Board B-14298 EP231 | P.C.Board B-14298
W131 | Jumper JPW-01R-01 W231 Jumper JPW-01 R-01

— 13—
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[EF PARTS] [G PARTS]
REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
IC1 IC HAT824 W91 | Wire 12/26/190/X07/X07
IC7 IC uA7824 W92 Wire 23/00/420/W02/B06
Wa3 | Wire 23/02/420/W02/B06
W191 | Wire 23/00/080/W02/W02
C16 Tantalum 0. 1uF 35V DN W19z Wire 23/02/080/W02/W02
C17 Electrolytic 047uF S0V SS W193 Wire 23/05/080/W02/\W02
C18 Tantalum 0.1uF 35V DN W291 Wire 23/00/080/ W02/ W02
C19 Electrolytic 0.47uF  50VSS W292 Wire 23/02/080/W02/ W02
J1 Connector CM-3 W293 Wire 23/05/080/W02/W02
W391 Wire 23/00/080/W02/ W02
w392 Wire 23/02/080/W02/W02
P2 Connector EHR-03 W393 Wire Z3M05/080/W02/W02
W491 Wire 23/00/080/W02/W02
| W49z Wire 23/02/080/W02/W02
DS1 | LED SLPT10F Wd493 Wire 23/05/080/W02/W02
DS191 | LED SLP750 S W51 Wire 23/00/080/W02/W02
DS291 LED SLP750S W592 Wire 23/02/080/W02/'W02
DS391 LED SLP750 S W593 Wire 23/05/080/WO02/W02
D5491 LED SLP750 S W691 Wire 23/00/080/W02/W02
DS591 LED SLP750S W92 Wire 23/02/080/W02/W02
DS691 LED SLP7505 We93 | Wire 23/05/080/W02/W02
| |
|
MF1 ' Fan SD2406PTS1
[Y PARTS]
EP3 P.C. Board B-1559 REF. NO.  DESCRIPTION PART NO.
EP91 AC Cord OPC-041 (#01)
T Transformer TP42 (#01, #02) EP92 AC Cord OPC-034 (#02)
T2 Transformer TP43 (#03, #04, #05) EP93 AC Cord OPC-048A [#03, #04)
EP94 AC Cord OPC-085 (#05)

14—
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[LOGIC UNIT (3)] [LOGIC UNIT (4)]
REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
IC331 IC uPD4011BG IC431 Ic uPD4011BG
IC332 G uPD4A0MBG IC432 | IC uPDA001BG
10333 IC BAGI93F IC433 L IC BAB9I93F
IC334 IC uPD4011BG IC434 ic uPD4011BG
10335 IC uPD4040BG 10435 | IC uPD4040BG
Q33 Transistor 25C2712BL Q431 Transistor 25C2712 BL
(0332 Transistor 25C2712 BL Q432 Transistor 25C2712 BL
(333 Transistor 25C2712BL Q433 Transistor 25C2712 BL
(0334 Transistor UN2114 0434 Transistor UNZ2114
(1335 Transistor 25C3355 Q435 Transistor 25C3385
D331 Diode 155196 D421 Diode 155196
R331 | Chip 47k0 MCR10 R431 Chip 47k0) MCR10
R334 | Chip k2 MCR10 R434 Chip 10k2  MCR10
R335 | Chip 10k MCR10 R435 Chip 10kC2 MCR10
H336 . Chip 47001 MCR10 R436 Chip 4700 MCR10
R337 - Chip 10k MCR10 R437 Chip 10k(2 MCR10
R338 Chip 470k() MCR10 R438 . Chip 470k{] MCR10
R339 Chip 10k(2 MCR10 H439 | Chip 10k} MCR10
R340 | Chip 27k0 MCR10 R440 | Chip 27k0 MCR10
R341 | Chip 100k0 MCR10 R441 | Chip 100k MCR10
H342 | Chip 56k MCR10 Rd42 . Chip S6k() MCR10
R343 . Chip 220k0) MCR10 Rd443 : Chip 220k0) MCR10
R344 . Chip 220k0 MCR10 Rdd4 ' Chip 220k0 MCR10
R345 ' Chip 100k MCR10 Rd45 - Chip 100k0 MCR10
R346 Chip 220k} MCR10 Rdd6 Chip 220k00 MCR10
R347 Chip 100k MCR10 R447 Chip 100k0 MCR10
R348 Chip 1MQ MCR10 R448 Chip M0 MCR10
Cin Chip Tantalum 2 2uF 10V SV C431 Chip Tantalum 2.2uF 10V SV
C33z | Chip Tantalum 6.8uF 6.3V SV C432 Chip Tantalum 6.8uF 6.3V sV
C333 Monolithic 0.0047uF GRM40 C433 [ Monolithic 0.0047uF GRM40
C334 Monalithic 0.1uF GRM40 F C434 Monolithic 0.1uF GRMA40 F
C335 Chip Tantalum 1uF 16V SV C435 Chip Tantalum TuF 16V SV
C336 Monolithic 100pF GRM40 C436 Maonolithic 100pF GRMA40
J331 Leadframe vD2.64-0.7-7 Jd31 Leadframe VD2.54-0.7-7
EP331 5 P.C. Board B-14298 EP431 I P.C.Board B-1429B

| |
W331 | Jumper JPW-01R-01 W431 - Jumper JPW-01R-01
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[LOGIC UNIT (5]] [LOGIC UNIT (6)]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
IC531 IC uPD4011BG ICE31 IC uPD4011BG

|C532 IC UPD4001BG ICE32 IC uPDA001BG

IC533 IC BABY93F ICE33 | IC BAG9IS3F

IC534 IC uPD4011BG ICB34 IC WPD4011BG

IC535 IC uPD4040BG ICE35 | IC HPD4040BG

Q531 | Transistor 25C2712 BL Q631 | Transistor 25C2712BL

Qb3z2 Transistor 25C2712 BL Q632 | Transistor 2502712 BL

Q533 Transistor 25C2712BL Q633 | Transistor 25C2712 BL

Qk34 Transistor UN2114 Q634 Transistor UNZ114

Q535 Transistor 25C3395 Q635 Transistor 25C3395

D531 Diode 155196 D631 Diode 155196

R631 Chip 47k{} MCR10 RE31 Chip 47k MCR10
R534 . Chip 10k} MCR10 R634 Chip 10k0 MCR10
R535 } Chip 10k{2 MCR10 RE35 . Chip 10k0 MCR10
R536 Chip 4700 MCR10 RE36 . Chip 4700 MCR10
R537 Chip 10kCY MCR10 R637 . Chip 10kQ MCR10
A538 Chip 470k0) MCR10 RG38 | Chip 470k MCR10
R539 Chip 10k0) MCR10 R639 " Chip 10k0) MCR10
A540 Chip 27k0 MCR10 RE40 . Chip 27k} MCR10
R541 Chip 100k$ MCR10 RE41 . Chip 100k MCR10
R542 . Chip 56kQ MCR10 RB42 - Chip 56k MCR10
R543 - Chip 220k0 MCR10 R643 Chip 220k02 MCR10
R544 . Chip 220k0 MCR10 R644 Chip 220k0 MCR10
RB45 | Chip 100k MCR10 RE45 | Chip 100k0 MCR10
R546 | Chip 220k MCR10 RE46 Chip 220k0 MCR10
RE47 | Chip 100k} MCR10 RE47 Chip 100k MCR10
R548 | Chip MO MCR10 RE48 Chip TMQ MCR10
C531 Chip Tantalum 2.2uF 10V SV C631 | Chip Tantalum 2.2uF 10V SV
Ch32 Chip Tantalum 6.8uF 6.3V SV Ce32 ' Chip Tantalum 6.8uF 6.3V SV
C533 Monolithic 0.0047uF GRM40 C633 Monolithic 0.0047uF GRM40
C534 Monolithic 0.1uF GRMA40 F C634 Maonolithic 0.1uF GRM40 F
C535 Chip Tantalum 1uF 16V SV B35 Chip Tantalum TuF 16V SV
C536 Monalithic 100pF GRM40 CB36 Monolithic 100pF GRM40
J531 ' Leadframe VD2.54-0.7-7 J631 Leadframe VD2.54-0.7-7

EP531 P.C. Board B-1429B EFE31 P.C. Board B-1429B8

W531 Jumper JPW-01 R-01 WE31 | Jumper JPW-01 R-01
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[SUB UNIT (1)] [SUB UNIT (4)]
REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
P161 Connector TL25H-05-B1 P461 | Connector TL25H-05-B1
S161 | Switch D2MS 5461 Switch D2MS
EP161 P.C. Board B-1479A EP481 P.C.Board B-1479A
W61 [ Wire 15/00/050/W02/031 Wdg1 Wire 15/00/050/W02/D31
W162 Wire 15/02/050/W02/031 Wdg2 Wire 15/02/050/W02/D31
W163 Wire 23/00/550/W02/CN Wdg3 Wire 23/00/550/W02/CN
W164 Wire 23/08/550/W02/C01 WaB4 Wire 23/08/550/W02/CO1
W165 Wire 23/09/550/W02/CON Wdes Wire 23/09/560/W02/C01
W166 Wire 23/01/550/W02/C01 WAEBE Wire 23/01/550/W02/C01
W167 Wire 23/07/600/W02/C01 Wda67 Wire 23/07/600/W02/C01
[SUB UNIT (2)] [SUB UNIT (5)]
REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
P261 Connector TL25H-05-B1 P561 Connector TL25H-05-B1
S261 Switch D2ZMS 5561 | Switch D2MS
|

| I
EP261 P.C. Board B-14794 EP561 P.C. Board B-1479A
W261 Wire 16/00/050/W02/D31 W5E1 - Wire 15/00/060/W02/D31
W2g2 - Wire 15/02/050/W02/D31 W5E2 Wire 15/02/050/W02/D31
W263 . Wire 23/00/550/W02/C01 W563 Wire 23/00/550/W02/C01
W264 Wire 23/08/550/W02/C01 Wh64 Wire 23/08/550/W02/C01
W265 | Wire 23/09/550/W02/C0O1 W565 Wire 23/09/550/W02/C01
W266 Wire 23/01/550/W02/C01 WSEE Wire 23/01/550/W02/C01
W2e7 Wire 23/07/600/W02/C01 Wa67 Wire 23/07/600/W02/C01
[SUB UNIT (3)] [SUB UNIT (6)]
HEF:_&ID. DESCRIPTION PART NO. REF. NO. DESGH'IPTIDN PART NO.
P361 . Connector TL26H-05-B1 PGE1 Connector TL25H-05-B1
S361 Switch D2ZMS SE62 Switch D2MS

|
EP361 P.C. Board B-1479A EP661 | P.C.Board B-1479A
W361 Wire 15/00/050/W02/D31 WEE1 Wire 15/00/050/W02/D31
W362 Wire 15/02/050/W02/D31 Wee2 Wire 18/02/050/W02/D31
W363 Wire 23/00/550/W02/C01 WEE3 Wire 23/00/550/W02/C01
Wisd Wire 23/08/550/W02/C01 WEBD | Wire FU0RSBE0ANW02/CO
W365 Wire 23/09/550/W02/C01 WEBS | Wire 23/09/550MW02/C0N
W366 Wire 23/01/550/W02/C01 WEBE Wire 23/01/5850/MW02/C0N
W3e7 Wire 23/07/600/W02/CO1 Wes7 Wire 23007/600/MW02/CNM
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[RESISTOR UNIT]

REF. NO. DESCRIPTION PART NO.
R181 | Resistor 5602 RGB3
R182 | Resistor HEL] RGB3
R281 | Resistor 560 RGB3
R282 | Resistor 560 RGB3
R381 | Resistor 560 RGB3
R382 i Resistor 5600 RGE3
R481 | Resistor 560 RGB3
R432 Resistor 560 RGE3
R581 Resistor HEL) RGB3
Ro82 Resistor 562 RGB3
RE81 Resistor H60D RGE3
RE82 Resistor BEL) RGEB3
J181 Connector TL25P-06-V1
J4g1 | Connector TL25P-06-V1

i

|
EP2 P.C. Board B-1480A
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