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KSC-14

CIRCUIT DESCRIPTION

Overview

The KSC-14 is a rapid charger for Ni-Cd batteries.
PR-11, PB-30, PB-32, PB-33, PB-34, KNB-5/5A, KNB-6/
64, KNB-7/7A, and KNB-8A,

Theory of Operation

The circuit for channel 1 is explained below. (See
the general flowchart in Fig. 3.} The descriptions en-
closed in brackets [ ] apply to channel 2.

. Battery pack detection circuit

This circuit detects a battery pack inserted in the
recharger.

For the PB-11, PB-34, and KNB-7/7A battery packs,
if the voltage at IC1 PAD [PA2] is lower than the pre-
scribed value, this circuit recognizes that a battery pack
is inserted in the recharger. For other battery packs, if
the voltage at PA1 [PA3] is lower than the prescribed
value, the circuit determines that a battery pack is in-
serted in the recharger.

Prescribed value: If the voltage at recharging pin 3 is
20V or higher, a battery pack is installed, and if it is
lower than 20V, one is not installed. (Fig. 1)

» Battery identification circuit

This circuit identifies the type of battery pack in-
serted in the recharger.

It determines the type of battery pack according to
the voltage at IC1 PAQ and PA1 [PAZ and PA3] and the
state of PBO [PB1]. {See Fig. 1 for details.)

« Trickle recharging
When a battery pack is inserted, trickle current
flows to the battery pack through Q1 [Q7].

- Rapid recharging start

When SW1 [SW?2] is turned on, IC1 PF2 [PF3] goes
high. If a battery pack is inserted in the recharger, it
starts rapid recharging or goes into standby.

If the battery pack is a PB-11, PB-34, or KNB-7/7A,
IC1 PCO [PC2] goes high, otherwise PC1 [PC3] goes
high, and transistors Q1 and Q2 [Q7 and Q8] turn on.

+ Rapid recharging stop

When SW1 [SW?2] is pressed again, trickle charging
returns.

If the battery pack is a PB-11, PB-34, or KNB-/7//7A,
IC1 PCO [PC2] goes low, otherwise PC1 [PC3] goes
low, and transistors Q1 and Q2 [Q7 and Q8] turn off.

» Timer circuit

When rapid recharging starts, the count begins, and
when about 120 minutes elapse, IC1 PC1 [PC3] goes
low and recharging is forced to be terminated.

+ Short detection circuit
For the PB-11, PB-34, and KNB-7/7A battery packs,
if the voltage at IC1 PAQ [PAZ2] is lower than the pre-
scribed value, this circuit recognizes that the battery
pack is shorted. For other battery packs, if the voltage
at PA1 [PA3] is lower than the prescribed value, the
circuit determines that the battery pack is shorted. If
this condition continues for more than 20 minutes after
recharging begins, an error is displayed (the orange
LED flashes).
Prescribed value:

L

PB-30 o 4.5V
PB-32, PB-33 ... e 5.4V
KNB-5/6A, KNB-6/6A, KNB-BA ............... 6.6V
PB-34 8.7V
PB-11, KNB-7/7A .. 10.8V

« Display circuit

When IC1 PDO [PD2] goes low, the LED lights in
red, and when PD1 [PD3] goes low, it lights in green,
according to the display contents.

The LED lights in orange by lighting both the red and
green LEDs.

For details of the display contents, see Basic Opera-
tion (page 6).

« Reset circuit

If the PB-11, PB-34, or KNB-7/7A battery pack is
removed from the recharger and the voltage at IC1
PAO [PAZ] becomes higher than the prescribed value,
this circuit determines that no battery pack is inserted
and resets the microcomputer. If another type of bat-
tery pack is removed from the recharger and the volt-
age at IC1 PA1 [PA3] becomes higher than the pre-
scribed value, this circuit determines that no battery
pack is inserted and resets the microcomputer.

. Recharging detection circuit

This circuit checks the voltage at IC1 PAQD [PA2] for
the PB-11, PB-34, and KNB-7/7A battery packs, or PAT
IPA3] for other battery packs, and stops recharging if
the battery recharging voltage reaches the peak.

« Recharging current switching

If the recharging current is 800mA, 1C1 PED goes
high, and if it is 1200mA, PEC goes low according 1o
the battery type to switch the recharging current,

« Recharging channel selection
See the flowchart in Fig. 2.



CIRCUIT DESCRIPTION

Battery Installation and Type ldentification (For Each Channel)

:

11.4V or higher

START

Terminal 3
voltage

Lower than 20V

Terminal 2
voltage
L

Terminal 1
voltage

No battery K;g-;f}.ﬂ. ey
Y
o Recharging
Initialize current 800mA

|

Lower than 11.4V

KSC-14

Terminal 3
vollage

4V or higher 2.4V or lower 2.4-4V
KNB-5/6A/6/6A/9A PB32/33 PB-30
n Terminal 2
voltage
Recharging Recharging
current 1.2A current 800mA

Fig. 1



KSC-14

CIRCUIT DESCRIPTION

Recharging Channel Selection

Check channel 1
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bl Is battery

insertedy?
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Is recharging

complete?

Is the
battery being
recharged?

YES

Waiting for
recharging?

Trickle display

NO

Recharging

start swtich

Is other
channel being

YES

Wait for recharging

Check channel 2

recharged?

Recharging
permission
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Fig. 2



CIRCUIT DESCRIPTION

General Flowchart

()

KSC-14

NO

1

Battery installation in
channels 1 and 2 and
type identification

Is battery

NO

installed?

Recgarging
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Is any
channel to be

Less than 3 minutes
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Lewvel or higher
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Peak sensor

3 minutes or more

Rapid recharging

ol

Peak sensor

Recharging

X

Full recharging

;

timer

Less than 120 minutes




KoC-14

CIRCUIT DESCRIPTION

Basic Operation

Basic system - Trickle recharging is performed when a battery pack is inserted.
- Rapid recharging starts when the recharging start switch 15 pressed.
. Two battery packs can be recharged in sequence.
- The recharging status for each channel is indicated by the LED.
- Battery types Twao recharging currents are available.
The vc:ftager_fnr short judgement can be changed according la_lhe hattery type.

Hecharging sensor system - Peak sensor system

Héa{argiﬁ;c:ﬁnerati@n - Battery pack insertion —» Trickle cﬁarging — Recharging start swatch ON —
Trickle charging (3 minutes! — Rapid recharging — Full recharging detection — Trickle charging
Recharging di:‘ai:hn_l‘éy - - Indicated by the LED for each channel. S
. The LED lights in red and green. (It lights in orange by lighting both red and green.}

R LR e ————_E_ = =

- Power on Light in greenlight in green

- Trickle charging Light in orange

- Trickle charging {wait for rapid recharging) Flash in red and orange alternately,
- Hapid recharging (contain 3 to 20 minutes for tnckle charging) | Light in red

- Recharging complete Light in green

- Error display Flash in orange

T

Recharging starl switch . The recharging start switch is effective for unrecharged batteries only.
{Recharged batteries cannot be recharged unless they are removed and installed again.)

- If the other channel is being rapidly recharged, this channel performs trickle charging and waits [or
recharging. If the recharging of the other channel is complele, rapid recharging starts.

. When the switch is pressed again during recharging or waiting for recharging, trickle charging returns.

Sequential recharging - Rapid recharging is performed sequentially if the recharging start switch is pressed only when one
battery pack is being recharged and the olher battery pack is waiting for recharging.

. The battery pack for which the switch is pressed first is recharged first, unless both swatches are
pressed at the same time,

Battery identification . The battery pack is identified by checking the connection of the battery pack lerrminals,
Recharging current switching judgement

Short detection . The voltage for short judgement is changed according to the baltery type.
- If the short detection time {20 minutes) is exceeded, an error is displayed.
Timer cut - If the timer is cut, the end of recharging is displayed.

- The timer time is fixed at 120 minutes.
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» Mew Parts

Farts without Parts No. are not supplied.

L.es articles non mentionnes dans |e Parts No. ne sont pas fournis,
Teile ohne Parts No, werden nicht geliefert.,

KSC-14
CHARGE CONTROL UNIT (W02-179X-08)
7-08:K,P,M 8-08:X T.E

o e b p

[

B [

= B B B I B

BB > D

Ref. WNo. Address [New Parts No. Description Desti- |Re-
Parts nation [marks
FRES | H)|§H & F B B R &8 KB it [ | i
KSC-14
i JA,3B | x| AQ2-1801-08 CASE.B (LAWER?
2 14,1B| # | AO2-1826-08 CASE ASSY(UPPER)
703 2D B62-0377-18 INSTRUCTIGN MANUALCENGLISH? KPMXT
703 2D B&2-0378-08 INSTRUCTIGN MANUALCENG./ITALY) | E
704 3B BY2-0613-08 RATING LAVEL KP
704 38 B?2-0614-08 RATING LAVEL M
704 3B B72-0615-08 RATING LAVEL ¢
704 38 B72-0616-08 RATING LAVEL T
704 3B B72-0617-08 RATING LAVEL E
LED1,2 2 A * | B30-2121-08 LED
& 2B * | E30-3180-08 AC CARD K,P, M
b 2B * | E30-3181-08 AC CARD 4
6 2B * | E30-3182-08 AC CAORD(CENTAINS 3A FUSE) T
6 28 * | E30-3183-08 AC CERD E
* | E69-0403-08 AC PLUG{ADAPTGER) M
8 2A ¥ | E37-0444-08 CONNECTING WIRE
9 3A,3B| x| F10-2122-08 SHIELDING PLATE
710 2C H12-145%7-08 PACKING FIXTURE
711 3C H52-0530-08 ITEM CARTAN BAX
12 1B * | J30-0596-048 SPACER
13 2 A NB3-2606-46 TAPTITE SCREW
14 3A,3B| * | N83-2610-45 TAPTITE SCREW
SW1 ,2 24 ¥ | 570-0429-08 SWITCH
716 24,2B | x| WO2-1797-08 CHARGE CAONTRAOL UNIT K,P,M
716 2A,2B | x| WD2-17968-08 CHARGE CANTRBL UNIT X, T,E
CHARGE CONTROL UNIT {(W02-179X-08) 7-08:K,P,M 8-08: X, T,E

C1 ¥ | C91-1142-08 CAPACITAR 220PF S00WV
C2 * | C91-1143-08 CAPACITOR 560PF S00WV
C3 ¥ | C90-4023-08 ELECTRE 470UF 35WV
C4 ¥ | C90-4024-08 ELECTR®A 1200UF 16WV
C5 ¥ | C90-4025-08 ELECTR® 4 70UF 16WV
Cé ¥ | C90-4026-08 ELECTRE 100UF 35WV
CH ¥ | C91-1145-08 CAPACITOR 0.0047UF 16WV
C8 ¥ C91-1144-08 CAPACITRR 0.0047UF 25WV
C9 -14 ¥ C91-1140-08 CAPACITAR 0.1UF SOWV
Cib5 * | C90-4027-08 ELECTR® 22UF 25WV
Cl6 =18 ¥ | CR1-1140-08 CAPACITOR 0.1UF S0WV
C1% x | C90-4027-08 ELECTRO 22UF 25WV
C20 ¥*| C91-1140-08 CAPACITOR 0.1UF S0WV
022 * | C90-4026-08 ELECTR® 100UF ISWV
C101 ¥ | C91-1139-08 CABPACITAR 0.22UF 250WV
102 x| C91-1146-08 CAPACITAR 2200PF X, T,E
C102 ¥* | C91-1147-08 CAPACITAOR 1000PF K,P,M
Ci03 x| C91-1146-08 CAPACITAR 2200PF X, T,E
C104 * | C91-1146-08 CAPACIT@ER 2200PF X, T,E
C104 *| C91-1147-08 CAPACITER 1000PF K,P,M
C105 ¥ | C91-1146-08 CAPACITAOR 2200PF X, T,E
C106 ¥ | C91-1146-08 CAPACTTAR 2200PF

L:Scandinavia K:USA P:Canada

Y:PX{Far East, Hawaii) T:England E:Europe

Y:AAFES(Europe) X:Australia  M:Cther Areas /M indicates safety critical components



KSC-14
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» MNew Farts
FParts wlthout Parts No. are not supplled.
Les articles non mentionnes dans le Parts No. ne sont pas fournls.
Teile chne Parts No. werden nicht gellefert.

PARTS LIST

7-08:K,P.M 8-08: X, T,E

CHARGE CONTROL UNIT {(W02-179X-08)

Ref. No.

FRES

Address
fii &

C107
ci108
C1089
C110

21
CN101
PLGI

24

F101
F101
F102
F102

25

L1
L101
L102
T101
X1

R1
R2
R3
R4
R5

R&
R7
R3
R10
R11

R12
R13
R15
R16
R17

, 14

R18
R1%9
R20
R21
R22

R23 .
RZ24
R25
R26
R27

RZ28
R2%
R30
R31
R34

R34
R37
Ra40

-33

r—r—

2A,2B

2A,2B

2h,2B

New Parts No. Description Desti- |Re-
IParts nation |marks

| % & B B H & LB |

¥ | C90-4028-08 ELECTRA 33UF AQOWV

¥ | C91-1141-08 CAPACITOR 0.01UF 630WV

* | C90-4021-08 ELECTRE 4. TUF HOWV

¥ | C90-4022-08 ELECTR® 47UF 25WV

* | E23-0960-08 TERMINAL

¥ | E40-568B5-08 PLUG X, T,E

% | EA0-5687-08 PIN ASSY(8P)

¥ | FO01-1002-08 RADIATOR

¥ | F50-0038-08 FUSE(1.25A/250V) K,F,M

* | F50-0039-08 FUSE{(1.25A/250V) ¥, T,E

¥ | FO9-0446-08 FUSE X, T,E

¥ | FOS-0447-08 FUSE K,F,M

* | J19-1551-08 TERMINAL HOLDER

¥ | J21-4467-08 MBUNTING HARDWARE

¥ | L33-0787-08 CHEKE C®IL

¥ | L33-0785-08 LINE FILTER X, T,E

* | L33-0786-08 LINE FILTER
L19-0372-08 TRANSFRRMER(CAONVERTER)

¥ | L78-0333-08 CRYSTAL RESGNATAR
N3D-3005-46 SCREW(G8101,D1,02)
RD14BB2C1037 RD 10K J 1/6W

¥* | R92-1361-08 RESISTAR 0.1 J
RD14BR2C3%2J RD 3.9K J 1/6W
RN14BK2C15R0OF RN 15.0 F 1/6W

* | RD140B3D201J SMALL-RD 200 J 2W
RD14BB2C302] RD 3. 0K J 1/64
RD14BB2C271J RD 270 J 1/6W

* | RD140B3D221J SMALL-RD 220 J 2W
RN14BK2C15ROF RN 1%.0 F 1/6W

* | RD14DB302017 SMALL-RD 200 J 2W
RD14BB2C302] RD 3.0K J 1/6M
RD14BB2C271] RD 270 J 1/6W

¥ { RD14DB3D221J SMALL-RD 220 J 2W
RD14BB2C512J RD 5. 1K J 1/6M
RD14BB2C1837 RD 18K J 1/6W
RN14BK2C2002F RN 20.0K F 1/6W
RN14BK2C1002F RN 10.0K F 1/6W
RN14BK2C1203F RN 120K F1/6W
RM14BK2C3002F RN 30. 0K F 1/6W
RD14BB2C202J RD 2. 0K J 1/6&N
RD14BB2C3037 RD 30K J 1/76W
RD14BB2CS12J RD 5.1K J 1/6W
RD14BB2C18B3] RD 18K J 1/6W
RN14BK2C2002F RN 20. 0K F o 1/76W
RNT14BK2C1002F RN 10.0K F 1/76W
RN14BK2C1203F RN 120K F 1/6M
RN14BK2C3002F RN 30.0K F1/6W
RD14BB2C202] RD 2. 0K J 1/6W
RD14BB2C303.] RD 30K J 1/6W
RN14BK2C82R0OF RN 82.0 Foo1/6W
RDT4BB2C391J RD 390 J 1/6W
RO14BB2C3%1J RD 390 J 1/6WM
RDT14BB2C103] RD 10K J 1/6W

L:Scandinawvia
Y:PX(Far East, Hawan)
Y:AAFES{Europe)

K LUSA P:Canada
T:England E:Europe
X:Auslralia M:Other Areas

/N indicales safety critical components.



» Mew Parts

PARTS LIST

Farts without Parts No. are not supplled.

Les articles non mentionnas dans le Parts No. ne sont pas fournds.

Teile onne Parts No. werden nicht gellefert.

KSC-14

T-08: K,P.M 8-08:X TE

CHARGE CONTROL UNIT (W02-179X-08}

Ref. No. Address |New Parts No. Description Desti- |Re-
Farts nation [marks
sHES | ®|§| B & & 2 B & B/R B o m|wE
R41 ¥ | Re2-1363-08 RESTSTAR 0.22 J
R45 | R92-1364-08 RESIST®R 10 J
R4& , 47 x | R92-1365-08 RESISTAR 47 J
A0 R101 ¥ | R32-1362-08 RESISTAR 2.7TM J
&1 R102 ¥ | RD14DB3D3R3T SMALL-RD 3.3 J 22U
&1 R103,104 RD14BB2C823] RD 82K J  1/6W
A1 BR105 ¥ | R92-1373-08 RESISTAR B2K J
Al R106 ¥ | R92-1359-08 RESISTAR 47K J
A1 R107 * | R92-1360-08 RESISTARR 0.22 J
Al R108 RD14BB2C332] RD 3. 3K J 1/6W
& D1 ¥ | FSKE20 DIRDE
& D2 ¥ | FI10KF20 DIADE
D3 ,4 ¥ | 155138 DIRDE
DS ,8& *| DSK-10E DIMDE
D7 ¥ | ERB83-004U DIGDE
D8 ¥ | 310004 DIGDE
pe ,10 GMAQT DIGDE
D11 ,12 x| 155138 DISDE
D13 ,14 ¥ | DSK-10E DIGDE
D15 * | ERB83-004U DISDE
D1é& ¥ | ERC81-004L DIGDE
P17 -19 GMAO1 DIGDE
&1 D101 ¥ | STWB(AGO DIRDE
Al D102,103 ¥ | ERA22-08 CIRDE
&l D104 GMA&D1 DIRDE
DZ1 x | GZS85.1X DIGDE
DZ 2 ¥ | GZS27Y DIGDE
DZ3 MTZJ9.1A DIRDE
DZ4 ¥ | GZ827Y DIRDE
DZ5S ¥ | GZS5.1X DIGDE
DZE £ | GZS27Y DINDE
BZ7 * | RD18-F-B1 DIGDE
DZ8 x | GZS27Y DIGDE
DZ3 * | GZ85.1X DIRDE
DZ10 MTZJI9.14 DIGDE
Al DZ101 x | GZS18Y DIGDE
Al DZ102 * | GZS530Y DIGDE
Al HICH *x | WO2-1808-08 HIC
HIC?Z * | WO02-1807-08 HIC
HIC3 * | WO2-1808-08 HIC
& TC1 x| LC651044 1C
hf IC2 x| M5E278L0O5 1C
Al TC101 ¥ | PC120FY?2 I1C
21 * | 2S5BB92 TRANSISTARR
g2 x| 25B1142 TRANSTISTAR
Q3 25C34072 TRANSISTAR
Q4 x| 25811440 TRANSISTOR
a5 28C34072 TRANSISTAR
& 2SA1346 TRANSISTER
a7 x| 25B8I2 TRANSISTAR
QB * | 25B1147 TRANSISTAR
ke 25034072 TRANSIST®R
810 x | 2581140 TRANSISTAR
@11 2503402 TRANSTSTAR
a1? ?SA1346 TRANSISTAOR
L:Scandinavia K:LUSA P:Canada
Y:PriFar East, Hawai) T:England E:Europe
Y:AAFES{E urope) X:Austraha M:Other Areas & indicates safety critical components.



KoL -14

» Naw Parts
Parts without Parts No. are not supplled.
| es articles non mentionnes dans le Parts No. ne sont pas fournis,

Teile ohne Parts Mo, werden nicht gellefert.

PARTS LIST

CHARGE CONTROL UNIT {W02-179X-08)
7-08:K.P.M B8-08:X, T,E

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts nation |marks
sRES | B | g e F = R B R + ra|
213 28C3402 TRANSISTRR
g14 -17 2541348 TRANSISTAR
Al @101 ¥ | 25K351-M FET
Al Q1072 ¥ | 2501835 TRANSISTAR
L: Scancdinavia K:LISA P:Canada
Y:FPx(Far East, Hawaii) T:Englard E:Europe
Y:AAFES(Eurooe) ¥ohustralia MiOther Areas /W indicates safety critical components
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KSC-14

EXPLODED VIEW

_12x2
(Use when charging
PB-30, PB-32, PB-33 or PB-34)

716

13 M2.6x6 : N83-2606-46
14 M2.6x10 BLK : N83-2610-45

Parts with the exploded numbers larger than 700 are not supplied. i
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710 Packing fixture
(H12-1457-08)

711  ltem carton box
(H52-0530-08)}

Parts with the exploded numbers larger than 700 are not supplied.

703 Instruction manual
(B62-0377-18) : English *1

(B62-0378-08) : Eng./lItaly) *2

-

*1:KP.MX,T type
*2 . E type

12
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KéC—‘I 4 pc BOARD VIEWS

Charge control unit (W02-179X-08) Charge control unit (W02-179X-08)
7-08: K,PM 8-08: X,T,E 7-08: K,.P.M 8-08: X,T,E
Component side view Foil side view

25A13486 Z25BB92 25B1140 25K951-M
25A1348 25D18356 2581142
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EC D
G
LCBRT104A MB278L0OL PC120FY2

1
T
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4
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Charge control unit (W02-1797-08) :

Component side view
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Charge control unit (W02-1797-08) : K,P.M
Foil side view
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<SC-1

b

CHARGER CONTROL UNIT (W02-1798-08):T,X,E TYPE

4 SCHEMATIC DIAGRAM (X.T.E TYPE)

CHIN

30V I When AC 220V input
340V D When AC 230V input

B

01
FEKF20

T .&

2LV
(18.2¥)
(15,8V)

%

E}F

22
2.7W 9.

e

Mo mark
b
[ ]
{ 1}

CAUTION : For continued safety, replace safety
critical components anly with manufacturer's rec-
ommended parts (refer to parts list), A Indicates
safaty critical components. To reduce the risk of
electric shock, leakage-current or resistance meas-
urements shall be carried out (exposed parts are
acceptably insulated from the supply circuit) before
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CHARGER CONTROL UNIT (W02-1797-08): K,P,M TYPE
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APRrox. /U minuies | Fo-23, KNG-0/A, RING-O; KND-/7A, AND-gA
Aprox. 90 minutes : KNB-GA

Ambient temperature ...............c......... 5°C 10 40°C (41°F to 104°F)
Dimensions (Body.only) ..................... 3.54" (90mm) W x 7.95" (202mm) D x 2.44" E_{Bmei H
Weight ...t Approx. 520g

Note : This recharger is designed for recharging only.
It cannot be used as a DC power supply for the transceiver.
If you use it as a base stand, turn the recharger off. Frequent recharging shortens the life of the battery.

KENWOOD CORPORATION

Alive Mitake, 2-5, Shibuya 1-chome, Shibuya-ku, Tokyo 180, Japan

KENWQOD SERVICE CORPORATION
P.O. BOX 22745, 2201 East Dominguez Street, Long Beach, CA 908015745, U.S.A.

KENWOOD ELECTRONICS DEUTSCHLAND GMBH

Rembricker Str. 15, 6056 Heusenstarmm, Germany

KENWOOD ELECTRONICS BENELUX N.V.
Mechelsesteenweqg 418 B-1930 Zaventem, Belgium

TRIO-KENWOOD FRANCE S.A.
13, Boulevard Ney, 76018 Paris, France

TRIO-KENWOQOD U.K. LIMITED
KENWOOD House, Dwight Road, Watford, Herts., WD1 BEB United Kingdom

KENWQOOD ELECTRONICS NEDERLAND B.V.
Amsterdamseweg 35, 1422 AC Uithoorn, The Netherlands

KENWOOD ELECTRONICS ITALIA S.p.A.
Via G. Sirtori, 7/9 20129 ru!ilann. Italy .

KENWQOD ESPANA S.A.

Bolivia, 239-0B020 Barcelona, Spain

KENWOOD ELECTRONICS AUSTRALIA PTY. LTD.
(A.C.N. 001499 074) .
P.O. Box 504, 8 Figtree Drive, Australia Centre, Homebush, N.S.W. 2140, Australia

KENWOOD & LEE ELECTRONICS, LTD.
Unit 3712-3724, Level 37, Tower one Metroplaza, 223 Hing Fong Road, Kwai Fong, N.T., Hong Kong

KENWOOQOD ELECTRONICS CANADA INC.
6070 Kestrel Road, Mississauga, Ontario, Canada LBT 158




