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INTRODUCTION

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-B80A:
VERSION LT POWER SUPPLY HE&UIHEMENTE__ p

#01 (Japan) | 100V ‘ 50/60Hz

| _#02 (USA) | 117V ‘ 50/60Hz
#03 (Europe) ‘ 240V _ 50/60Hz

_ #04 (Germany) | 220V | 50Hz
#0656 (Australia) 240V _ 50/60Hz

This manual covers all versions. Please consult this manual before servicing
CM-60A.

Should you have a guestion 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:

Equipment model and serial number (e.g., CM-60A, No. 0001}
Printed circuit board name and number (e.g., MAIN UNIT B-1428B)
Schematic part identification (e.g., IC101)

Part number and name (e.g., HPC317, IC)

Quantity (e.qg., 2pcs)

AR ol

Remember to include your name and address in your letter.
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SECTION 1 SPECIFICATIONS

Number of battery packs : B
charged simultaneously

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

Fower 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 o 310(W)} = 148(H) = 120(D) mm
(wall mount brackets not included)

Weight : 2.95kg
Operating temperature range r 0°C ~ 35°C
Charging time : oL é‘:pm m i m‘%ﬁéﬂﬁ
IC-CM2, CM-2G 426mAh 7.2V 39mm Shrs.
IC-CM3, CM-3G | 270mAh | 8.4V ' I9mm - 3.5hrs:._ i
IC-CMS, CM-5G r 425mAh | 10.8V - B0mm Shrs.
IC-CMBA, CM-&AG- T 426mAh ‘ 10.8V | BOmm | Shrs.
IC-CM7, CM-7G 425mAh | 13.2V 80mm Shrs.
- IE—C-ME, cmMec 800mAh | 8.4V 80mm E.Ehr;
*CM-21 120mAh 1 1.2v 32.5mm 2hrs.
* CM-22 270mAh 8.4V 62mm 3.5hrs.
. CM-23 B00mAh . 8.4V ;L'I.;jrnm Thrs.,
* CM-24 600mAh 108V " 85mm I 7hrs.

* Optional AD-10 CHARGER ADAPTER required for use with CM-60A,
All stated specifications are approximate and subject to change without notice or abligatian,



SECTION 2 INSIDE VIEWS

SUB UNIT (1) SUB UNIT (2}
J1 | ey
(AL power socket: CME el SUB UNIT (3)
| -

SUB UNIT (8)
MF1
(Fan SD2406PTS1)
SUB UNIT (4] SUB UNIT (5
T1orT2

Transformer: TP42 (#01, #02) ]
TP43 (#03 ~ #05)| L

RESISTOR UNIT

TlorT2 LOGIC LUNIT (4}
Transfaormer: TP42 (#0171, #02)
TPA3 (#03 — #05) ——— =7 [ i DD
# = _LOGIC UNIT (5]
IC7 : e
(LAT824, 24V Regulator) : : LG B e LOGIC UNIT (6}
i LOGIC LINIT (3}
[y o
(LATE24, 24V Hegu]alr}ﬂ LOGRC LINIT 12
LOGIC UNIT (1)

Each LOGIC UNIT has a
jumper wire,

EXAMPLE:
W43l is the jumper wira
in LOGIC UNIT (4],

NOTE:

W131, W231 and W3
are not wvisible in this
photograph.
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SECTION 4 CIRCUIT DESCRIPTION

4 - 1 CONSTANT-CURRENT CIRCUIT

This circuit consists of IC101, Q101, Q102, 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:

Fi
R101 D103
1 101 ~ Ri02 —p—
Vin 107 o ) SHORT
Ve OR
l ‘[l BATT (Vgh

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

h}i

where Ve is the output voltage of 1C101, 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 02}, 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: lg = E_E = 135mA
1

Ve = 1.25V
7 R102 x R107

' R102 + R107

_ Ve .
Trickle charge current: lg = — = 20mA
2
Ve = 1.25V
Zo=Z;,+R101 =90 4+560
= 65 (2

4 - 2 NiCd BATTERY DISCHARGING

|
NiCd batteries should be fully discharged before

recharging. Shallow discharging lowers Dbattery
]r:apaciw.

& =

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 1s 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 S161.
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 you do not require automatic discharge, do not discon-
nect the jumper wires.

When the jumper wires are connected, 5V is constantly
applied to IC133 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 output voltage, and the
highest voltage of the battery pack is 13.2V. Hence, 1C133
pin 1 remains HIGH. Even if 5V is applied to IC132 pin 13
through the RC time constant circuit, IC132 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.



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.



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.
' . - b) solder joints are clean and tight.

¢l 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, 057
- - .l — S — —_— —
2 Coaling fan starts and stops when a battery pack i5 inserted MF1
and withdrawn from an insertion slot,
3 | Each charge indicator lights in the color corresponding to
each charge function.
D519
D5291
Regular speed charging Red D5391
Trickle charging Green D549
Standby | Unlighted D5591
DS691
4 The wvaltage owver the charge terminals falls within the | 20 ~ 25V Over the terminals of each insertion
speciflied range. : slot.
5 Each battery pack model reaches full charge in the specified '
time. Fully discharge each pack before charging. Measure the
time each indicator remains lighted in red.
IC-CM2, CM-2G Shrs D5191
IC-CM3, CM-3G 3.5hrs. D5291
IC-CM5, CM-5G Shrs. DS5391
IC-CMBA, CM-5AG Shrs DS491
IC-CM7, CM-T7G ohrs. D591
IC-CM&, CM-8G 9.5hrs. D569
6 The regular speed charge current at each insertion slot is as Hefar to TABLE A. At each charge terminal.
specified.
ral The trickle charge current at each insertion slot is as speci- 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) CURRENT (mA) (mA)
IC.CM2, CM-2G 8.4 109.4 — 155.4 229 - 280
IC-CM3, CM-3G
IC-CM5, CM-EG ’
IC-CMSA. CM-5AG 12.6 105.8 ~ 151.3 21.1 - 26.0
IC-CM7, CM-7G ’IE.-ﬂ | 103.3 — 148.7 19.9 - 24.6




SECTION 6 MECHANICAL PARTS AND DISASSEMBLY
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94 No. DESCRIPTION PCS.
-_@; ) | Hole cover | (43738) | 12
@ | Switch - D2MS B
@ | Charge EIEE;_ (30383) | ¥
- ey Spring lock plate | M1E35i- - | : 12
| @ Contact ;;i-n 141837) : 1?_
& | Spring (A)1 {42765) - 12
i i ‘i'l;f.'rrﬂ ;:.;irr;;:rglug {red) 1502050/W02/D31 B |
@ | Wire crimped lug (black) | 15/00/050/W02/D31 6
@ | Top cover (20209 - NER
i LED green/red (incl. nut, washer] - SLP750S | B
@ | LED red fincl. nut, washer) | SLP7I0F BE
@ | AF heatsink | 1807 7
o | Tnsrme TR R | |
0 Transformer base (C) ] {#03 —~ #05 UE'I'EH_:!FIS anly) 1
s Transformer base (D} - (#03 ~ #05 versions only) 1
@ | AC socket | emz 1
| @ | Fan | spzaosPTST 1T
(&) | lsalatar seat (Al) ‘: 142916) i
g - Bottom cover-3 . 13*34.1.'3-'4;-! 1
& Rubber foot (A] " {82229) 4
] - Self-tapping screw B1 M3 x B [ 66
i @ -.Spring washer M2.6 | 12
@ | Nut M28 | 12
l.i-']l 1' Sel screw (C] 3 x 6 4
g | Cablete 59TC4772 | [ !
| Vinyl tube {d =2 mm; | =35 mmj
@ | Standoff (S) (I = 28 mm) 40955} 2
| @h | Spring washer M3 | 2
T ;_Flal washer M3 l .2 _
| J Thread spacer {G) {| = 9.5 mm)} (40274) 2
' (#01, #02 4
P || (#03 ~ — 8
@) | Spring washar M4 %EEH ?:121]153 ;
37 Flat washer M4 Luili 8
{#03 — #05) 8
& | ICOM screw (B}-5 - 10
E Tgili;mpp&\g Eirédir;?i head screw 2
| = | E_I‘nlraif.}ﬂ {ﬁf}ﬂ = 6 mm) (43874) - 4
® Panhead screw m: : ?q t#m._#ﬂi‘} 4
(#03 — #05) 4
@ | Panhead sc:na: M3 x 6 4
(=3 ' Set screw [A) 3 X6 ] 4
& Fanhn-aad screw Ma = 10 [#EIEEIT#GEII_ 4
@ | Nut M3 2




SECTION 7 BOARD LAYOUTS

7 -1 MAIN UNIT

©

l_J

25A1348 25D1225M R
Q104, Q204, 0304, a1, Q101~0Q103;, Q201-Q203.
0404, Q504, 0604 Q307-0303, 04010403,

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




7 -2 LOGIC UNIT

'Ir_"q-ﬂ..-_ ‘il’u

:;m:- Jm.-u_a_ﬂ.#"-f

0 Flh.-:il'r—1llﬁ"H"?r—Ll

q' -y h_._n— - ll.ltciul-f"rl

‘ HE‘ ——— : -
- i.-l.érr 1.=—r_-=m~t‘-'l-'u.|

LPD4001BG

1C132, 1C232, IC332,
IC432, IC532, IC632

- <
EHg
= &

A; By
[8] [3]

D

=] &

¥s
il

BABI93F

IC133, IC233, IC333,
IC433, IC533, IC633

: _:‘.-r_# Nt 3 - :

HPD4011BG

IC131, 1C134, €237, |C234,
IC337, 1C334, IC431, 1C434,
IC531, IC634, IC631, IC634

1 12] [3] [4] [8] T[] [7]
A By Yy Ys Az B Vee

25C2712 BL

0131--0133, 0231~0Q233,
~01433,
0531--0533, Q631--0633

0331~0333, 04

o Colleci
ouTPUT 1 OH® B8] Vec 1
il o
INV, INPUT 1 [Z] - chj OUTPUT 2

MOMN, INV, INPUT 1 [3 B INY, INPUT 2 - [T 1]
Mase Emictoe

GND [F 5] NON. INV. INPUT 2 ; !

Symbaol: LL

] ® -J!-u-"-‘-i-ﬂ'-ﬁ

W.I-H-U_lr-lz-"h

UPD4040BEG

1C135, 1C235, 1C335,
IC435, 10535, ICB35

Qg 1 16 Voo
Q; 2 15 4y
Q; 3 14 QUqp
Q; 4 13 Qg
Q, 5 12 Qs
Q, 6 11 RESET
Q; 7 10 CLOCK
Ves 8 g 0
25C3395
(135, (235,
Q335, Q435,
0535, Q635
Bl Sl
[]
L LJ
L Ermies
Symbol: BY

155196

D131, D231, D33,
D431, D531, DES

3
]

1 Anode
2 Unconnected
3 Cathode

L L
2 1

Symbol: G3

UN2114

134, 0234,
(2334, Q434,
0534, Q634

CoAlecion

i E
Base  Emang
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SECTION 9 PARTS LIST

[MAIN UNIT] [MAIN UNIT]
REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
1C2 IC NJM78M124 D204 Diode 185211
IC3 IC TCH082P-G D205 Diode 188211
IC4 IC TC74HC4020P D206 Diode 185211
IC& . NJM7ELOBA D207 Diode 185211
IC10 |C uPC317 D301 Diode 155211
IC102 IC uPD74HCA040C D302 Diode 158211
IC103 | NJM7ELOSA D303 Diode 15954
IC201 IC uPC317 D304 Diode 185211
IC202 IC uPD74HC4040C D305 Diode 185211
IC203 IC MNJM78LOSA D306 Diode 155211
IC301 IC uPC317 D307 Diode 185211
IC302 IC puPD74HC4040C D401 Diode 185211
IC303 IC NJM78LO5A D402 Diode 155211
IC401 IC uPC317 D403 Diode 15854
|C402 ic pPD74HC4040C Dd04 Diode 185211
IC403 IC MNJM78LOBA D405 Diode 155211
IC501 ic pPC317 D406 Diode 185211
|C502 iC puPD74HCA040C D407 Diode 155211
IC503 iC NJM7BLOBA D501 Diode 155211
|CE01 IC uPC317 D502 Diode 155211
ICE02 IC UPD74HCA040C D&03 Diode 15954
IC603 IC NJM78LOSA D504 Diode 155211
DEQS Diode 155211
D506 Diode 165211
Qi Transistor 2501225M R D&07 Diode 185211
Q101 Transistor 25D1225M R D601 Diode 185821
Q102 Transistor 25D1225M R D&02 Diode 1585211
Q103 Transistor 25D1225M R D603 | Diode 15954
Q104 Transistor 2841348 DE04 Diode 1585211
Q2o Transistor 2501225M R DEOS Diode 1535211
Q202 | Transistor 25D1225M R D606 | Diode 155211
Q203 Transistor 2501225M R DEOY Diode 185211
Q204 Transistor 25A1348
Q30 Transistor 2SD1228M R
Q302 Transistor 25D1225M R X1 | Crystal FAA (3.579545MHz)
Q303 Transistor 2SD1225M R |
Q304 Transistor 2541348
Q401 Transistor 25D1225M R R1 Resistor 2.2k0 ELR25
Q402 Transistor 25D1225M R R Absorber ERZ-C05DK330
Q403 Transistor 2501225M R R4 | Resistar 2.2k00 ELR20
Q404 Transistor 2541348 R5 Resistor 5601 RGB3
Q501 Transistor 25D1225M R RE Resistor 1.5k(3 ELR25
Q502 Transistor 2501225M R R101 Resistor 5601 ELRZ0
Q503 Transistor 2501225M R R102 Resistor 1800 ELRZ0
Q504 Transistor 25A1348 R103 Array (GF5096
Q601 Transistor 2SD1225M R R104 Resistor 1.2k( ELR20
Q602 Transistor 25D1226M R R105 Resistor 2.2k03 ELRZ0
Q603 Transistor 25D1225M R R106 Resistor 1.8k(2 ELRZ0
Q604 Transistor 25A1348 R107 Resistor 180 ELR20
R108 Resistor 2.2k0) R25
R109 Resistor 2.7k0) ELR20
D1 Rectifier KBPOZM R201 Resistor BE0 ELR20
D1 Diode 155211 R202 Resistor 1802 ELRZ0
D102 Dipde 1585211 R203 Array GF5096
D103 Diode 15954 RZ204 Resistor 1.2k} ELR20
D104 Diode 18521 R205 Resistor 2.2k0) ELR20
D105 | Diode 155211 R206 Resistor 1.8k() ELR20
D106 Diode 185211 R207 Resistor 180 ELRZ0
D107 Diode 185211 R208 Resistor 2.2k() K25
D201 Diode 185211 R209 Resistor 2.7k0d ELRZ0
D202 Diode 155211 R301 Resistor BELY ELRZ20
D203 Diode 15954 R302 Resistor 1800 ELR20
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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 36V DN

A304 Resistor 1.2kQ2 ELR20 e Mylar 0.1uF 50V

R305 Resistor 2.2k ELR20 Cs02 Tantalum 0.1uF 35V DN

R306 Resistor 1.8k() ELR20 C503 Tantalum 0.33uF 35V DN

R307 Resistor 180 ELR20 Ce01 Mylar 0.1uF BOV

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

R309 Resistor 2.7k} ELR20 C603 Tantalum 0.33uF 35V DN

R401 Resistor 5602 ELR20

R402 Resistor 180 ELR20

R403 Array GF5096 J2 Terminal TM201

Ra04 Resistor 1.2k ELRZ0 J3 Terminal TM201

R405 Resistor 2.2k() ELR20 J4 Terminal TM201

R406 Resistor 1.8k02 ELR20 J5 Terminal T™M201

R407 Resistor 180 ELR20 J6 Connector BO3B-EH-5

R408 Resistor 2.2k0) RZ25 J101 Connector TL25P-05-V1

R409 Resistor 2.7k ELR20 J2 Connector TL25P-05-V1

R501 Resistor 560 ELR20 J30 Connector TL25P-05-V1

R&02 Resistor 18() ELR20 J4i Connector TL25P-05-V1

R503 Array GFB096 J501 Connector TL25P-06-V1

R504 Resistor 1.2k0 ELR20 J601T Connector TL25P-05-V1

R505 Resistor 2.2k} ELR20

R506 Resistor 1.8k00 ELR20

R&07 Resistor 1800 ELR20 P102 Connector TL25H-06-B1

R508 Resistar 2.2k(2 R25 P402 Connector TL25H-06-B1

R509 Resistor 2.7k ELR20

RE01T Resistor 5601 ELR20

RE02 Resistor 18{1 ELR20 EP1 P.C. Board B-1428B

RE03 Array GF5096 EP4 Crystal Seat

REe04 Hesistor 1.2k2 ELR20

REe05 Resistor 2.2k} ELR20

RE06 Resistor 1.8k} ELR20 W1 Wire 13/00/310/WO07/WO7

RE07 Resistor 1802 ELR20 W Wire 1301/ 310/W07/ W07

RG0S Resistor 2.2k0) R25 W3 Wire 13/02/310/WO7/WO7

RE09 Resistor 2.7k ELR20 W Jumper 72/96/015/X98/X98
w101 Wire 230011 70/C01/C21
W02 Wire 2307150/C01/C21

C1 Ceramic 0.,0047uF 50V w2 Wire 23021 85/C01/C21

C2 Ceramic 0.0047uF B0V W20z Wire 23/08M165/CO1/C21

C3 Ceramic 0.0047uF BOV wWao1 Wire 2303/210/C01/C21

C4 Ceramic 0.0047uF 50V wWaiz Wire 23/09M190/C01/C21

C5 Electralytic 470uF 35V TWSS wWa01 Wire 23/04/160/C01/C21

Cé Electrolytic 470uF 35V TWSS w402 Wire 23/00/135/C01/C21

c7 Electrolytic 470uF 35V TWSS W01 Wire 23/05/130/C01/C21

Cc8 Mylar 0.1uF S50V Wa02 Wire 23/01170/C01/C21

c9 Mylar 0.1uF 50V Weo1 Wire 23/06/210/C01/C21

C10 Ceramic 20pF B0V wWel?2 Wire 2302/190/C01/C21

e by Ceramic 20pF 50V

C12 Electrolytic 3.3uF 50V

C13 Tantalum 0.1uF 35V DN

C14 Tantalum 0.33uF 35V DN

C15 Ceramic 47pF 50V

C101 Mylar 0.14F OV

C102 Tantalum 0.1uF 35V DN

C103 Tantalum 0.33uF 35V DN

€201 Mylar 0.1uF 50V

C202 Tantalum 0.1uF 35V DN

C203 Tantalum 0.33uF 35V DN

C3N Mylar 0.1uF 50V

302 Tantalum 0. 1pF 35V DN

C303 Tantalum 0.33pF 35V DN

C401 Mylar 0.1uF 50V

c402 Tantalum 0.1uF 35V DN
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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 uPD400TBG IC232 IC uPDA001BG
IC133 IC BAGI93F |IC233 IC BAB993F
IC134 IC HPD4D11BG (C234 IC uPD4011BG
IC135 | IC uPD4040BG |C235 IC uPD4040BG

|
2131 Transistor 25C2712 BL Q231 Transistor 25C2712 BL
Q132 . Transistor 25C2712BL Q232 Transistor 25C2712BL
Q133 . Transistor 25C2712 BL 0233 Transistor 25C2712BL
Q134 Transistor LIN2114 234 Transistor UN2114
Q135 . Transistor 2503386 Q235 Transistor 2503395
D131 Diode 155196 D231 Diode 155196
R131 Chip 47k MCR10 RZ31 Chip 47k MCR10
R134 Chip 10k() MCR10 R234 Chip 10k MCR10
R135 Chip 10k MCR10 R235 Chip 10k(2 MCR10
R136 Chip 4700 MCR10 R236 Chip 4700 MCR10
R137 Chip 10k0 MCR10 R237 Chip 10kQ2 MCR10
R138 Chip 470k0) MCR10 R238 Chip 470k MCR10
R139 Chip 10k0) MCR10 R238 Chip 10k} MCR10
R140 Chip 27k MCR10 R240 Chip 27k0) MCR10
R141 Chip 100k MCR10 R241 Chip 100k{3 MCR10
R142 Chip 56k MCR10 Rz42 Chip 56k MCR10
R143 Chip 220k0) MCR10 R243 Chip 220k0) MCR10
R144 Chip 220k} MCR10 R244 Chip 220k0 MCR10
R145 Chip 100k MCR10 R245 Chip 100k MCR10
R146 . Chip 220k() MCR10 R246 Chip 220k0 MCR10
R147 Chip 100k MCR10 R247 Chip 100k0 MCR10
R148 Chip 1MQ MCR10 R248 Chip MO MCR10
C131 . Chip Tantalum 2.2uF 10V SV C231 Chip Tantalum 2.2uF 10V SV
C132 Chip Tantalum B.BuF 6.3V SV C232 Chip Tantalum 6.8uF 6.3V SV
C133 Monolithic 0.0047uF GRM40 C233 Monolithic 0.0047uF GRMA40
C134 Monolithic 0.1pF GRM40O F C234 Monolithic 0.144F GRMA0 F
C135 Chip Tantalum 1uF 16V SV C235 Chip Tantalum 1uF 16V SV
C136 Maonolithic 100pF GRM40 C236 Maonolithic 100pF GRM40
J131 Leadframe VD2.54-0.7-7 J231 Leadframe VD2.54-0.7-7
EP131 P. C. Board B-1429B EP231 P.C. Board B-1429E
W131 Jumper JPW-01 R-01 W231 Jumper JPW-01 R-01
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[EF PARTS] [G PARTS]
REF. NO. | DESCRIPTION PART NO. REF. NO. | DESCRIPTION PART NO.
IC1 Ic uA7824 Wa1 Wire 13726M90/ X070/ X07
IC7 IC uA7824 wa2 Wire 23/00/420/\W02/B06
Wa3 Wire 23/02/420/MW02/806
W1 Wire 2300/080AW02YW02
C16 Tantalum 0.1uF 35V DN W192 Wire 23021080/ WO02/WO02
C17 Electrolytic 0.47uF 50V 55 w193 Wire 23/05/080/W02/W02
C18 Tantalum 0.1uF 35V DN W291 Wire 23/00/0B0/WO02/WO02
C198 Electrolytic 0.47uF B0V S5 w2492 Wire 23/02/080/WO2/W02
J1 Connectaor CM-3 W293 Wire 23/05/080/W02/W0D2
W391 Wire 2300/080W02IWO2
W352 Wire 23102/080/W02/W02
P2 Connectar EHR-03 W333 Wire 23/05/080/W02/W02
Wda1 Wire 23M00/080/WO2MWO02
| wd492 Wire 23/02/080/W02/W02
DS LED SLP710F Wda3 Wire 23M05/080/WO02/W0?2
DS191 LED SLP750 S5 WEa1 Wire 23/00/080/W02/WO02
DS291 LED SLP7R0 S Wh92 Wire 23/02/080/WO02/W02
DS391 LED SLP750 S W53 Wire 23/05/080/W02/W02
D543 LED SLP7R0 S WE91 Wire 23/00/080/W0D2/W02
DS591 LED SLP750 5 WE92 Wire 23/02/080/W02/WO02
DS691 LED SLP750S We93 Wire 23/05/080/W02/W02
MF1 | Fan SD2406PTS1
[Y PARTS]
EF3 P. L. Board B-1559 REF. NO. | DESCRIPTION PART NO.
EPS1 AC Cord OPC-0417 {#01)
T1 Transformer TP4Z (#01, #02) EPS2 AC Cord OPC-034 (#02)
T2 Transformer TP43 (#03, #04, #05) EP93 AC Cord OPC-0484 (#03, #04)
EP34 AC Cord QPC-085 (#05)




[LOGIC UNIT (3)] [LOGIC UNIT (4)]

REF. NO. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
IC331 IC uPD4011BG IC43 | IC LWPD4011BG

IC332 C uPD40MBG IC432 IC uPDA001BG

10333 I BABY93F IC433 IC BAE993F

IC334 IC uPD4011BG 1C434 IC uPD4011BG

IC335 IC uPD4040BG 1C435 IC uPD4040BG

Q331 Transistor 25C27128BL Q431 Transistor 25C2712 BL

Q332 Transistor 25C212BL Q432 Transistor 25C2712 BL

Q333 Transistor 258C21M2BL 0433 Transistor 2SC2712BL

0334 Transistor UN2114 0434 Transistor UN2114

Q335 Transistor 25C3385 Q435 Transistor 28C33495

D331 Diode 185196 D431 Diode 1585196

R331 Chip 47k MCRI0 R431 Chip 47k MCR10
R334 Chip 10k MCR10 R434 Chip 10k MCR10
R335 Chip 10k MCR10 R435 Chip 10kL2 MCR10
R336 Chip 4700 MCR10 R436 Chip 47002 MCR10
R337 Chip 10K MCR10 R437 Chip 10k MCR10
R338 Chip 470k MCR10 R438 Chip 470k MCR10
R339 Chip 10k MCR10 R439 | Chip 10k MCR10
R340 \ Chip 27k} MCR10 R440 | Chip 27k MCR10
R341 Chip 100k MCR10 R441 | Chip 100k0 MCR10
R342 Chip 56k MCR10 R442 | Chip S6k(] MCR10
H343 Chip 220k02 MCR10 Rd43 | Chip 220k MCR10
R344 Chip 220k0 MCR10 Rdd4 ' Chip 220k0 MCR10
R345 Chip 100k} MCR10 R445 Chip 100k MCR10
R346 Chip 220k(} MCR10 Rd46 Chip 220k0 MCR10
R347 Chip 100k MCR10 R447 Chip 100k0 MCR10
R348 Chip TMQ MCR10 R448 Chip 1MQ MCR10
C3n Chip Tantalum 2.2uF 10V SV C431 Chip Tantalum 2.21F 10V SV
C332 Chip Tantalum 6.8uF 6.3V SV C432 Chip Tantalum 6.81F 6.3V SV
C333 Monalithic 0.0047uF GRM40 C433 Monolithic 0.0047uF GRMA40
C334 Monolithic 0.1uF GRM40 F C434 Monaolithic 0.1uF GRM40 F
C3356 Chip Tantalum 1uF 16V SV C435 Chip Tantalum TuF 168V SV
C336 Monaolithic 100pF GRM40 C436 Maonalithic 100pF GRM40
J331 Leadframe VD2.54-0.7-7 Ja31 Leadframe VD2.54-0.7-7

EP331 | P.C.Board B-14298 EP431 P.C. Board B-14298

W331 Jumper JPW-01 R-01 W31 Jumper JPW-01 R-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
ICE32 IC uPD4001BG ICB32 IC uPDA0018G
IC533 IC BABI93F ICE33 IC BAB993F
534 IC UPD4011BG 1CB34 IC uPD4011BG
IC535 IC uPDA040BG IC635 IC uPD4040BG
Q531 Transistor 25C2712 BL 0631 Transistor 25C2712 BL
Q532 Transistor 25C2712BL Q632 | Transistor 25C2712 BL
Q533 Transistor 25C2712 BL 0633 Transistor 25C2712 BL
0s34 Transistor UNZ2114 0634 Transistor UN2114
(535 Transistor 2503395 Q635 Transistor 25C3385
DB31 Diode 155196 Dg37 Diode 155186
RE531 Chip 47k(2 MCR10 RE31 Chip 47k0) MCR10
R534 . Chip 10k} MCR10 RG34 Chip 10k02 MCR10
R535 Chip 10k(Y MCR10 RE635 Chip 10k0 MCR10
R536 Chip 4700 MCR10 RG36 . Chip 4700 MCR10
R537 Chip 10k() MCR10 R637 l Chip 10k0 MCR10
R538 Chip 470k MCR10 RE38 | Chip 470k MCR10
R539 Chip 10k MCR10 R639 | Chip 10kQ MCR10
R540 Chip 27k MCR10 Re40 ' Chip 27k MCR10
R541 Chip 100k MCR10 RG641 - Chip 100k MCR10
R542 Chip 56k0 MCR10 RB42 Chip 56k() MCR10
R543 Chip 220k0 MCR10 RG643 Chip 220k MCR10
R544 Chip 220k MCR10 R&644 Chip 220k MCR10
R545 Chip 100k} MCR10 RE45 Chip 100k0 MCR10
Rb46 Chip 220k} MCR10 R646 Chip 220k MCR10
R547 Chip 100k(2 MCR10 R647 Chip 100k MCR10
R548 Chip 1MQ MCR10 R648 Chip 1MQ MCR10
C531 Chip Tantalum 2.2uF 10V SV C631 | Chip Tantalum 2.2uF 10V SV
C632 Chip Tantalum 6.8uF 6.3V SV Co32 Chip Tantalum 6.8uF 6.3V SV
533 Monolithic 0.0047uF GRM40 Ce33 Monolithic 0.0047uF GRMA4D
Ch34 Monalithic 0.1pF GRMA40 F Ca34 Monolithic 0.1uF GRM40 F
535 Chip Tantalum 1uF 16V SV CB35 Chip Tantalum TuF 16V SV
C536 Monolithic 100pF GRM40 CA36 Maonolithic 100pF GRM40
JB31 Leadframe VD2.54-0.7-7 J631 Leadframe VD2.54-0.7-7
EP531 P. C. Board B-1429B EPE31 P.C. Board B-14298
W531 Jumper JPW-01 R-01 WEN 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 D2ZMS S461 Switch D2MS

EP161 P.C. Board B-1479A EP461 P.C. Board B-1479A

W161 Wire 15/00/050/W02/D31 Wdg1 Wire 15/00/050/W02/D31
w162 Wire 15/02/050/W02/D31 Wdg2 Wire 15/02/050/W02/D31
W163 Wire 23/00/550/W02/C01 W463 Wire 23/00/550/W02/C01
W164 Wire 23/08/550/W02/C1 Wa64 Wire 23/08/550/W02/C01
w165 Wire 23/09/550/W02/CN Wd6B5 Wire 23/09/560/W02/C0O1
W166 Wire 23/01/850/W02/COT WaGE Wire 23/01/550/W02/C01
W167 Wire 23/07/600/W02/CON W4B7 Wire 23107/600/W02/C1
[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 D2MS 5561 Switch D2MS

EP261 P. C. Board B-1479A EPSE1 P.C. Board B-1479A

W261 Wire 15/00/050/W02/D31 W561 Wire 16/00/060/W02/D31
Wag2 Wire 15/02/050/W02/D31 Wh62 Wire 165/02/060/W02/D31
W263 Wire 23/00/550/W02/C01 W563 Wire 23/00/550/W02/C01
W264 Wire 23/08/550/W02/C0T WE564 Wire 23/08/550/W02/C01
W265 Wire 2309/550/W02/CO1 WH5E5 Wire 23/08/550/W02/C01
W266 Wire 23/01/550W02/C01 WHEES Wire 23/01/550/W02/C01
W267 Wire 23/07/600W02/C0T W567 Wire 23/07/600W02/C01
[SUB UNIT (3)] [SUB UNIT (6)]

FIEF;_EJQ. DESCRIPTION PART NO. REF. NO. DESCRIPTION PART NO.
P361 Connector TL26H-05-B1 PGE1 Connector TL25H-05-B1

5361 Switch D2MS S662 Switch D2MS

EP361 P. C. Board B-14794A EPBR1 | P.C.BEoard B-1479A

W361 Wire 15/00/050/W02/D31 VWEE1T Wire 15/00/050/W02/D31
W362 Wire 15/02/050/W02/D31 WEB? Wire 15/02/050/W02/D31
W363 Wire 23/00/550/Wo2/Cn WEE3 Wire 23/00/550/W02/CON
W3B4 Wire 23/08/550/W02/CO WEB4 | Wire 23/08/550/W02/C01
W3B5 Wire 23/09/550/W02/C01 WEEE Wire 2309/550/\W02/C01
W366 Wire 23/01/550/W02/C01 WEEE Wire 23/01/550/W02/C01
W3B7 Wire 23/07/600/W02/CO1 WEBs7 Wire 23/07/600/W02/C01
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[RESISTOR UNIT]

REF. NO. DESCRIPTION PART NO.
R181 ' Resistor 560 RGB3
R182 Resistor 3110 RGBS
R281 Resistor 5602 RGB3
R282 Resistor BEL RGB3
R381 Resistor G1i{0] RGB3
R382 Resistor 56L2 RGE3
R481 Resistor 560 RGB3
R482 Resistor BEL) RGE3
R581 Resistor 5602 RGBS
Rb&2 Resistor 562 RGB3
RE81 Resistor 5602 RGE3
RE82 Resistor 561D RGEBE3
J1E1 Connector TL25P-06-V1

J481 Connector TLZ25P-06-V1

EP2 | P.C.Board B-1480A
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