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2. Ni-MH
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Ni-MH

D
E
EESE — —— —— — I
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1-1 230V=+x10% S0Hz 230V 198-264V 198 V

1-2 3.020.1A
1-3
1-4 12-18V 2.0Ah-3.0Ah Ni-MH  Ni-Cd
1-5 8v
1-6 2.5
1-7 150mA
1-8
A 60 (Ni-MH) or 50+2  (Ni-Cd)

Ni- MH  Ni- Cd 2

Ni-cd Ni-MH

-
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[Eafarary
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30min 8V
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198V~264V 2.5A F1, (EMI)(CX1- , 77X*7, LF1
LF2- ), 4A/600V  BD1 GBU406 Cl 150uF==20% 400V EC33
8N60
8N60
8v~27v
+5V MCU NCP1207  Vcc
2 D1 1N4007)
RC( ) SNUBBER D5 Cl1
+8~27V 3.0A D5 STPR1020CT  10A/200V
ZD2 6.2V 1/2W ZD3 20V 1/2W
MCU 15 Q4 ZD3 +8V
MCU 18 19 MCU 5 MCU 15 Q4 ZD3
+27V 1IC4 LM358 R18A R18B
0.05Q 0.45W PC817A
lo( ) LM358 2 3
u IC
D2 (5 12V Vcc NCP1207 6 C16 R32
IC4 M358 IC3 S3F9454 IC3 S3F9454
20 8 2K/4K ROM 208 RAM 3 170 18
4 8 / 9
1 8 PWwM
IC3 17 55-1S R33 1C4 LM358 2
3
IC4 6 5
7 Q3 3904 IC3 17
IC3 17 +5V R31 R30 C4 LM358 2
0.05C
T1 D6 C13 Q2 R20 R21 R22 1IC6 TL431
+5V
50Hz
1Hz 30
8V 30 8v 1Hz
8V
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3-1

NCP1207AP
3-1-1 Po Cin s V MIN V max
3-1-1-1 tc =3mS , 1~2uF(176V~270V -
2uF 198-264V 176V~270V )

Cin =1504F 1400V ; €y =1504F / 400V

1
2Pox —tc
2x
=1/2x176%~

nxC - 0.84x 1504

3-1-1-2

1

X

2><81x[ —3.2mj

=+/61952 - 8743 =230.7V

Vmin = |/(2 ><Vezacmin) -

1
2 Po X [ - th ( 1 J
2f 2 x81x -3.2m
V nom = ﬁ Vacnom t ||V gcnom —— = ﬁ 230+ 1/230% - 250 = 0.707[230 + 210] =311.08v
2 nxCin 2 0.84 x150u
3-1-1-3
Vmax = Jav ACMAX = V2 %270 = 380V
3-1-2
1 MOSFET MOSFET
OFF MOSFET ON MOSFET OFF
Np
Vce ps =V wmax +N_><(Vo+1)+VF
s
_Np
Ve ps  MOS V max n=—- Vo Ve
Ns
85V-135V
noNe _ Vcems) ~Vmax ~VF  600-380-100 5
Ns Vo+1 19+1 ’
8~27V Vo =19V
8N60 - U (gryps = 600V 600V, Ve =100V .
8N60 , U sr)os ’
3-1-3 Ton—max
NCP1207 ZVS PWM
30KHz~70Hz
1 1

S Y 94345 ~33348
f 30K ~ 70K H "

7148



Vot 1)xT x(0.8~1
Np/Ps-(Vo+1)xTx(08~1)  6x 19+1 x14.3ux1.0 1048

Vinomin+N p/Ps- (Vo +1) 230.7-20 +6x 19+1

Ton max —

Np/Ps-(Vo+1)xTx(08~1)  6x 19+1 x33ux10
Ton max = = =11.9748
Vin-min+Np/Ps-(Vo+1) 230.7-20 +6x 19+1

3-1-4 Drmax
T on-max 5.19
=—==—-=0.36
Drmax =75 14.3
T on-max 11.97
= tonmax _ 220 _ (36
Drmax =5 33.3
3-1-5 Lpri
17=286"%
Pin — POUt
n
Lpri = (Vin—minxTon—malx)Z _ (230-7X5-19ﬂ)2><0-86 = 532.20uH
2-T-Pi, 2x14.3u%81
(Vin-min*T on-max) _ (230.7x11.97:fx 0.86
Lpr = on-Max/ _ =1215.69uH
2-T-Pi 2x33.3x81
3-1-6 I» (NCP1207 )
I ave
lave = Po . 81 =0.41A
77><V MIN 086>< 2307
| pri
o =— lwve 100'41 ~ 2.28A
1-DRP 1-=71x0.36
[ 5 jx Dmax ( 2 jx
I pri | pri = Vin-min * T on-max = 230.7x5.19 =2.25A
Lori 532.20
3-1-7 Irmis ( )
_ Kée _ 1.02 3
s = 1% D x|~ — Krp +1| = 2.28x, 1036 x| == -1+1] =0.79A
3-1-8
, B(max) DME40 100
B(max) 3900 Gauss 2000~3500 Gauss power
Ae

( ) 2000 Gauss
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Power EC33A : (

Core Effective Cross Sectional Area) A,=125mm?, (Core Effective Path
Length) |, =79.2mm ; Ungapped Core Effective Inductance
A =31uH/ ? Bobbin Physical Winding Width B, =22.0mm ;
3-1-9 Ns Ns
176V~270V , Upo=20V, 530uH-1200uH 660uH

 Lpri¥1prix10° 6604 x 2.28x108

D= =60.19 60
Npri Aex AB 2000x1.25
60
=—=10
Ns 5
3-1-10 +5V Y
V.isv *VF 5+0.7
= PRy Ng = x10 = 2.75 =3
Ns Vot+VE Ns 20+0.7 Ns
3-1-11 N
Ve+VpE 10+0.7
=2 TFx = x10=5.17 =5
Ne=Vosve N$™20+07 Ny
3-1-12 L, Bw M, Be
Be = Lx(By —2M)=4x(22-2x3.5) = 60mm
, 54mm
( ) Depwm
Be 54
=—=—=0.90mm
Dpm Np 60
, Dy, = 0.90—0.05 = 0.85mm
3-1-13 J |p=225A ,
7= 1980 . :1.2§|p =1'28X22'28=4-04/-\/mm2
1.277 Dy, (1000 Dpm 0.85
4x1p 25.4
4AImm2 < J <10A/mm?
, @P=0.85mm P=0.84mm, d=0.42mm
»> >>(Circular Mil) , 7 /A" Ca
1 =0.001 = 7x0.0254mm?/4=5.06x10°mm? , 1mm?>=1980 ) ,
J( Almm?) ' J Ca
3o 1980
Ca
3-1-14 Bmax

_ IpxLpx10°® _ 2.28x680ux10°

- =0.20672T = 2067.2GS
Bmax Np X Ae 60x1.25
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0.2<Bmax 0.3

3-1-15 l,
2 2
lg=40xmx x| 2L | 40.314x125x| 00 1 |y 08my
1000Lp 1000AL 1000x500 1000x3.1
lg , |, =1.08mm > 0.051mm
3-1-16 le
=2 =989 _0189,H/ 2
Np 60
3_1_18 ISP
lsp =&~ e :@x 2.28=13.68A
N 10
3-1-19 I'srvs ( )
K& 1.0°
I srms = lsp X (l_DMAX)X( ;P - Krp +1J =13.68x (1—0.36)><('T—1+1J =6.32A
3-1-20 lrippLe
P 81
|o=U—O=%=4.05A, IrippLE
o

LrippLe = /1 2rus — 13 = ¥6.32% — 4.052 = 4.85A

3-1-21 Dsm
Dsm =,{4'SRMS (1980 254 45 [Vsrws _y 43 832 g 4o
1.27x J 1000 J 4.04
BW M1 DSm
—-2M _
D, = Bu— M _2272x35 4 gorn
Ns 10
, Pd=1.50mm ®d=1.50mm, ®=0.42mm 6
3_1_22 Vsp| 3

Vet =Vo+ |V XN | = 27+ 380 x 22 = 90.3v
N» 60

Motorola 100V/16A, 35nS  MUR1610 ,
MUR1620(200V /16A 35nS  Philips BYV32-150C(150V/20A) 35Ns, Gl
UGBBCT(150V/20A), Motorola 100V/20A, 10nS MBR20100 ,
| rippLe = 4.85A, ,
3-1-22-1 Co:x 105 ,100KHz > | aipLe = 4.85A ;
3-1-22-2 (ESR-Equivalent Series Resistance, ) ,

URippLE = Isp X 1o 5
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3-1-22-3
Lo -
3-1-22-4 Cout
3-1-22-5
3-1-23

MASTER

3-1-24

MASTER

3-1-25

I RIPPLE »

IO ’

C 1000uF/35V , fo

V srB

VSFB:VFB+[VMAXX N

NFB

P

V = 1.25V/ gpp = 54.58V

1000uF/35V ;

=12+380 ><i =43.67V
60

Motorola 100V/1A MUR110

1N4002(100V /1.0A)
0.1uF /50V
47 4 150V

+5V N sv

Vsisv :VFB+£VMAXX N

V = 1.25V/ g = 30.00V

NFB

P

|

Gl

lo

UF4002(200V/1A) ,

6.2, 1740 (1/6W,1/8W),

:5+380xi:24V
60

Motorola 200V/1A  MUR120

SR106(60V /1.0A)
0.1uF /50V
220F /50V

13,14
®0.42%2X30Ts

®D0.42*%2X30Ts

10,11

Vee 9

®0.35*1X5Ts
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6,7
VDD
o

D0.42*6X10Ts

4,5

2 +5V

®D0.35*1X3Ts

Gl

UF4003(300V/1A) ,



— 3.5mm —

8
: @CCCO || |-

13,14
—t— 12
12

\ | | —+ 0.025mm

2
, o) o

4,5
6,7

\ | | —1— 0.025mm

12 —— 12
10,11

6
3-1-26
: 3-1-25-1 Ber © Bar = 1.25V2V acmax =1.25% /2 x 265 = 465V ;
3-1-25-2 I BRMS > IBR » I Br = 21 BRMS - I BRMS
Po 81
= = =0.51A
BRMS = o COS  0.84x380x0.5
COSo , 0.5-0.7.
KBPC606 BR66(600V/6A), GBU406 600V/4A
3-2
« D (3
3-2-1 F1 F2
3-1-6 lave lave (0-41A) K3
T2.5A250V  F1 3-1-19 s lss (6.32A) T6.3A 250V
F2 F2 Cl1
3-2-2 RH1( ):
C1( ) lave
lave  Spec
(230V/60Hz) ( )
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SCK053(3A/5Q2) C1 ( )
3-2-3 RV1( )
AC (Fuse )
( 07D471K)
3-2-4 CY1-CY4(Y-Cap)
Y-Cap Y1 Y2 AC Input  2Pin( L N) Y1-Cap Y1 Y2
y1 ) (¥1 Y2
e 7 Y1) Y-Cap EMI (Leakage
Current )
3-2-5 CX1(X-Cap)

X-Cap EMI EMI Conduction Radiation Conduction : FCC Part
15J Class B CISPR 22(EN55022) Class B FCC 450K~30MHz CISPR 22 150K~30MHz
Conduction Radiation X-Cap (150K ~ M

) EMI X-Cap EMI ( ) X-Cap  0.33uf (
0.33uf) (RX1 1.2MQ 1/74W)
3-2-6 LF1 LF2(Common Choke)
EMI Conduction EMI
Common Choke ( ) EMI
3-2-7 BD1( )
AC DC 3-1-26 lsrums
4A/600V 600V
3-2-8 C1( )
C1 ( ) Vin(min) Vin(min)
Vin(min) AC Input 176V~270V) Vel 380V
400V
3-2-9 C11( )
PWM IC 1000uf/35V
3-2-10 Q1(N-MOS)
8A/600V 3-1-2
3-2-11 R1I0(Rs )
NCP1207 Pin3 1V R10 R9 3W M.0.
R10 R9 NCP1207 Pin3 0.85v~0.95V (
v 1v
3-2-12 R9 C3(RC filter)
NCP1207 Pin3 R9 1KQ 1/4W C9 102P/50V C9

( NCP1207 Pin3

Pin

1V);
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3-2-13 R7(Q1 Gate )

R7 EMI

Q1
Q1
3-2-14 C7
RC filter
3-2-15 1C2(Photo coupler)
(Photo coupler)
1C2

Photo coupler

Q1 turn on / turn off
( turn off );
EMI 51Q-150Q 1/4W
101P/50V
( )
NCP1207  Pin5 (DRV) off

(primacy to secondary

3-2-16 R23( )
Photo coupler R23 Photo coupler
( ) R23 Photo coupler
3-2-17 R32 C16( )
3-2-18 D5( )
3-1--22 Ve ,
D5
3A 10A (Schottky)
15A 10A Ve 15A Ve 40V
3-2-19 C10 R16( )
D5 (05)
EMI R16 /2w
(264V/63Hz) R16,C10
3-2-20 C11 ( )
(LXZ YXA )
Ripple
3-1-22 Ve ,
3-2-21 IC1(PWM IC-NCP1207)

14/48

D5

EMI
Q1 turn on / turn off

ZD2\ZD3
(Low)
5.6mm)

Q1

1C2
1C2

Dynamic load

20A/200V Schottky

C10 500V



MOSFET Q1 8N60 Rms
(DCM) Rds(on) MOSFET

¢ Cremag

Diriver: srec = 20

E gink = 10
@ > Dnl
4.2

-
Voo —F 12w 10V,
5.3V (fault)

To Intemal
Supply

GHD (:—|||

Soft- Bt.:l'l— 1 m"
1 + * FB

200 pA l@
:Cverc-ad'::," F when Dry
380
Timesout — 5

s OFF
Timeout . o { —
S and T are level tringersd whereas S is edgs mee Demag

triggered. R has pricrity over the other inputs.

7 NCP1207
. Vout
h o
L] L] +
AN -
1+ | ovP and NCP1207 )
T | Demag Fmy Y
——{110 , ' -
7 v GND

e

A
.u_n—T 1

Universal Metwork

*Please refer to the application information section kv
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(QR) ,
(N>< [Vout+Vf]) YAV
600V( ) MOSFET NCP1207 7 QR 8
YAV - 9
Qg MOSFET Vs
3-2-22 R17( )
( )
3-2-23 IC6 TL431 Q2 C1815 R20 R21
+5V 36V(  TL431 Vi 36V Vo 36V
) 8V~27V
+5V MCU TL431 Vref 2.5V Q2 R20 R21
3-2-23 IC4 LM358 Q3 3904
IC4 LM358 R18A R18B 0.05Q
3.00A/100mA Pinl 2 3 Pin5 6 7 Q3
3-2-23-1 IC3  Pinl7
LM358  Pin2 Pin3
u D7 1N4148 PC817  IC
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Rwo  _g, 051

Zn2=5 = =0.045V = 45mV
Vi S R 05+ 620
PCBLAYOUT ~ LM358 GND Pin4 R30  GND Ve=5mv
| = 45mV +5mVv — 100mA
0.05
IC3 Pinl7 55-1S +5V Pin2
=2 = 5% Ro_ _g5,_ 051 _ 415y —150mv
R0+ Ras 0.5+16.5
150mV
=——— =3.00A
Lot =5 05
3-2-23-2 IC4 Pin5 6 7
0 --+40 0 NTC=36K
Q 2 NTC=12KQQ 40 NTC=6.8KQ Pin6
10 ’pm6:0.7+5><M:0.7+5x36—'<=0.87v=870mv
Rnte + Raa 1M +36K
2 25 V Zne =07 +5x—NIE _0745x—2K__ _ 076y = 760mV
Rntc + Ras IM +12K
3 40 ’pinezo.7+5xM:o.7+5xﬂ=o.74v=740mv
Rnte + Ras 1M +6.8K
Pin5
= o=Bx—R® g 2K _q6ov —goomv
Rss + Ras 2K +12.4K
Pin6 Pin7
52 Ni-cd NTC=4.3K, 60 (Ni-MH) NTC=3.3K
V Zne =07 +5x—NE _07.5, 33K _q76y _710my
Rnte + Ras 1M +3.3K
IC3 Pinl3 TEP R49 Pin6 Pin5 690mV
Pin7 Q3 IC3  Pinl7 MODE
Cc17
3-2-23 I1C3
S3F9454 CMOS 8 1 2K/4K OTP ROM, 208
RAM , 9 , 3 170 18 1 8 PWM ,
4 ’ I’
10 A/D Delta-V 2mV/cell
Ni-MH  5~10mV/cell Ni-cd  10~15mV/cell 8 / 0.5s
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30

Delta-V

8V
RC
A
B
C
(1) Delta-V
10
| 20V
0.6V
03V

(2) Delta-T/Delta-t

Ni-MH  Ni-cd
Delta-T/Delta-t

NTC

30
LED 1Hz

0.5s

8V

Delta-V
Delta-T

1s
18s
Ni-MH

5~10mV/cell

Delta-T

Ni-cd

8V

LED

1Hz
4MHz  RC

4
Ni- MH Ni- Cd
Delta-V

10~15mV/cell

Ni-MH 1

10 delta-v

-2.5 /min

Ni-cd
ROM

Delta-T
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0.8

Delta-T/Delta-t

-2.0 /min
30 60



Pinl GND
Pin2 0SC1
Pin3 0SC2
Pin4 USER
Pin5 LED1
Pin6é LED2
Pin7 LED3
Pin8 LED4
Pind NC
Pinl0
Pinll V2
Pinl2 ON/OFF
Ni-MH
Pinl3 TEP
Pinl4 NC
Pinl5 H/L
8V
Q4
Pinl0
Pinl7 MODE
Pinl18 Ni-MH

CIE I

11 delta-T/delta

S3F9454
4NHz
4NHz
LED Q5
LED 06
LED Q7
LED 08
RH1
8V-27V 12V-18V
55-1S
Ni-VH Ni-MH
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62.0

LED1-LED3
LED1-LED3
LED4-LED6
LED4-LED6

5S

SwW

Ni-Cd



Pin19 Ni-cd

Pin20 VDD

+5V

3-2-24 LED1-LED6

3-2-25 D14 D15

Ni-cd

LED
SB560 5A/60V D0-41

Ni-cd

D14 D15 27V/3.00A D14 D15
SB560 5A/60V D0-41
3-2-25 BOM
1 BOM
1 | PCB , , IN:198-265Vac, OUT: 8-27Vdc/3.0A
2 10Kohm==5% 0805 PCS 1 R68*
3 0.470hm==5% 3W PCS 1 R10
4 ( ) 100Kohm/2W==5%( ) L=11.5mm PCS 1 R3
5 120hm==5 1720 M L=12MM =10MM PCS 1 R19
6 33ohm==5 1720 M L=12MM =10MM PCS 1 R16
7 510Kohm==5  1/4W M L=10MM =10MM PCS 2 R1 R2
10ohm==5  1/4W M L=10MM =10MM PCS 1 R5

9 330hm==5  1/40 M L=10MM =10MM PCS 1 R7
10 4Tohm=5  1/4W M L=10MM =10MM PCS 1 R7*
11 1.5Kohm==5% 1/4W M L=10MM =10MM PCS 1 R17
12 5.1Kohm==5% 1/4W M L=10MM =10MM PCS 1 R38
13 10Kohm==5%  1/4W M L=10MM =10MM PCS 3 R22,R46,R47
14 1000hm==1% 1/4W M L=10MM =10MM PCS 1 R23
14 2200hm==1% 1/4W M L=10MM =10MM PCS 1 R11
15 510ohm==1  1/4W M L=10MM =10MM PCS 2 R30,R37
16 1Kohm==1  1/4W M L=10MM =10MM PCS 3 RO R28 R67
17 3.3Kohm==1  1/4W M L=10MM =10MM PCS 1 R36
18 4.7Kohm==1 1740 M L=10MM =10MM PCS 2 R32 R49
19 5.6Kohm==1  1/4W M L=10MM =10MM PCS 1 R13
20 10Kohm==1  1/4W M L=10MM =10MM PCS 6 Ejgzijéjigg’
21 15Kohm==1  1/4W M L=10MM =10MM PCS 1 R40
22 16.5Kohm==1 1740 M L=10MM =10MM PCS 1 R33
23 20Kohm==1 ~ 1/4W M L=10MM =10MM PCS 2 R4,R43
24 39Kohm==1  1/4W M L=10MM =10MM PCS 1 R12
25 40.2Kohm==1% 1/74W M L=10MM =10MM PCS 2 R20,R21
26 120Kohm==1  1/4W M L=10MM =10MM PCS 2 R39,R42
27 560Kohm==1  1/4W M L=10MM =10MM PCS 1 R31
28 IMohm==1  1/4W M L=10MM =10MM PCS 1 R34
29 1KQ=5% 1/6W M L=8MM =10MM pCS 12 | R50-R61
30 5.1Kohm==5% 1/6W M L=8MM =10MM PCS 4 R62-R65
31 0.lohm ==1% 2W M L=15MM PCS 2 R18A,R18B
32 470V 0.4W/471KD10 10 () PCS | R
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33 NTC 2RS55A 2.5Q 5A 10  2.5D-11 PCS 1 |RH
34 NTC SCK052 5C22A PCS 1| RHL*
35 NTC 10KQ 1/4W PCS 1 |RH2
36 | X 0.22uF==10% 280VAC 18*14*9mm P=15mn 3.1 3.6mn( ) PCS 1o
37 | Y 332 250VAC-X1Y2=20% P=10mm CD/CT81 PCS 4 | cyicva
38 120uF=-20% 400V 105  DXL=18*35.5mm 3.1 3.6mm PCS 1|1
39 150uF==20% 400V-DC 105  D*L=18*36mm 3.1 3.6mm PCS 1 |c
40 4TUF=£20% 35V 105 DXL=6.3*1lmm (  3.1-3.6mm) PCS 1 ¢
41 2.2uF==20% 50V 105  D*L=5*12mm 3.1 3.6mm PCS 1
42 1000uF==20% 35V 105  D*L:10*25mm PCS 1 |cu
43 220uF=-20% 35V 105  DXL=6.3*12mm LOW ESR 3.1 3.6mm PCS 1 |c13
44 22UF==20% 10V 105  DXL=5*11mm PCS 2 |ci5 ci8
45 10UF/25V cp5*11mm=+20% 3.1 3.6mm KM Series PCS 1 |c25
46 105 1UF==20% 50V-DC MY5U PIN=5mm PCS 1 |ci6
47 224 0.22uF=:20% 50V-DC MYSU PIN=5mm PCS 1 |cr
C6 Cl4 C19
48 104 0.1uF==20% 50V-DC MYSV PIN=5mm PCS 9 |c20 c21,c22
C23 (24,26
49 332pF=2=20%/1KV Z5U PCS 2 |c2
50 82p/50V-DC+20% MY5U  PIN=5mm PCS 1 |cr
51 473pF==20% 50V PIN=5mm PCS 1 |cs8
52 2200P 222/1KV==20% KV-DC  PIN=5mm PCS 1 |cw0
53 102/100V==20% X7R PIN=5mm PCS 1 |c12
54 101/50V K Y5P PCS 1 |c9
55 4MHz PCS 1 |x
56 1IN4007 1A 1000V DO-41 MIC PCS 2 | DpL,D2
57 FR202 2A/100V DO-15 PCS 1 |D6
58 1N4148 150mA 75V D0-35 PCS 8 | D4,D7-D13
59 STPR1020CT 10A 200V TO-220AB (ST) PCS 1 |Ds5
60 SB560 5A/60V D0-41 PCS 2 |Dp14 D15
61 15V=2% 1/2W D0-35 PCS 1 |z
62 6.2v==2% 1/2W DO-35 PCS 1|2
63 20V==2% 1/2W DO-35 PCS 1 | z03
64 | TVS PGKE33A DO-15 PCS V8
65 GBU406 4A/600V GBU (L PCS 1 | BDL
66 | MOS  FQPF7N8OC(7A800V) TO-220F Fairchild PCS 1 o
66 | MOS  FQPF8NGOC(BAG00V) TO-220F Fairchild PCS 1| Qu
67 | NPN 25C1815 T0-92 PCS 6 | 0Q2,04-08
68 | NPN 3904 T0-92 PCS 1 |3
69 | PWM NCP1207PG(Pb- Free) PDIP- 8 PCS 1 i
70 IC PC817 DIP4 PCS 1|
71 IC LM358 DIP-8 <=ST”~ PCS 1| 1cs
73 | IC TL4310.5% T0-92 KONUA PCS 1 | 1ce
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74 | SMSUNG 9454 PCS 1 IC3
75 T2.5A/250 5><20 VDE UL VDE CE 3C PCS 1 F1
76 T4.5A/250 4><10 VDE UL VDE CE 3C PCS 1 F2
77 Green+Red 3PIN ¢p=3mm PIN=2.54mm PCS 6 LED1-LED6
78 T16*9*5 1.2mH LC16-184 PCS 1 L1
79 LC16-212 CLICK 0638/UU16 0.45*60Ts PCS 1 L2
80 EC3301-704 Lp=1000uH PCS 1 |1
81 HS1 - 120><30 mm T=2.50mm PCS 1 "|FOR Q1
82 HS2 107><30 mm T=2.50mm PCS 1 FOR D5
83 1. 5000T; 2. HRC35-45.( ) PCS 1| sw
;
84 ,FOR CHAO08103LF CE PCS 3 }Bféf T
85 DIRO.6><5mm PCS 4 | J1-34
86 DIRO.6><10mm PCS 1 R11
87 DIR1.5><8mm PCS 1 D14
88 DIR0.8><7.5mm PCS 1 D3
89 BB3.5>1.5>3 HF57 PCS 7 FOR Q1,D5,D1
90 (T0-220) 1 D5
91 T0.3%<13x19  T0-220 1 D5
92 M3*10mm PCS 1 Q1 D5
93 M3 P/N670118001(01) FOR G.03.000024LF PCS 1 Q1 D5
94 151 PCS 1 F2
95 | UL P6.0*22mm 130 PCS 1 F1
9% | UL @5*12mm 130 PCS 1 F2
97 Sn-0.7Cu 1.0 g 1
9% | sn-0.7cu ( ) g 1
9 | ~ TF-800 9 1
100 | UL JP-1618FR g 1
101 P/N 900132001(01) g 1
102 | tF-210 16KG g 1
103 | AC  VDE HO3VVH2-F 2*0.75mm L=1800mm BLACK  VDE SRO*7*2..5mm 1
104 174.5>118><1.6mm CEM-1 94V0 PCS 1
105 | R24 PCS 1 NC
106 1
107 493L><285W><366H A=B/ PCS | 0.025
108 20 155L><42W><176H B3B PCS | 0.05
109 483>279 B3B PCS | 0.075
110 | PE  250*350mm PCS 1
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4-1-1 AC input characteristic AC

DC output characteristic DC

1 : BATTERY:18V Nl-cd [INPUT VOLTAGE:230V
2
2 AC input characteristic AC DC output characteristic DC
Test Data LED Status
Test Item Test Condition Specifi-c
ation
@Room Temp. 25 Red Green
1# 2#
= Input Current East ?:arge(;sitmax- %ppsgcx( ON OFF
E. apacitance Battery) ; 0.586A | 0.597A
>
£ | No Load Power Loss Battery Absent <2.5W 1.90W 2.17W OFF ON
m
o Fast Charge(use max. Approx
Load power Capacitance Battery) 680l 67.87W | 66.89W ON OFF
Output Voltage Battery Absent 0A 7.88V 7.85V OFF ON
o
S
2 Output Current Fast Charge Current 2.9-3.1A 3.04A 3.04A OFF FLASH
_‘
Vinl98v OK OK FLASH OFF
Output Short Circuit Protection
z Vin264V OK 0K FLASH OFF
X
= Disch Discharge voltage:18V Discharge
EE arge current:2A NA 55:25 56:41 NA NA
o Time
Battery reverse !eakage current for sample <5mA 0.00mA | 0.00mA OFF OFF
during power off
= 3 Power
] >789 0 0
4 § Efficiency 78% 80.6% 81.7% NA NA
4-1-2 AC input characteristic AC DC output characteristic DC
1 : BATTERY:18V Ni-MH INPUT VOLTAGE:230V
2
3 AC input characteristic AC DC output characteristic DC
Test Data LED Status
Test Item Test Condition Specifi-
cation @Room Temp.
25 Red Green
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1# 24
= Input Current Fast Charge(use max. | Approx ON OFF
2 Capacitance Battery) 0.59A 0.586A | 0.597A
_|
=
g No Load Power Loss Battery Absent <2.5W 1.90W 2.17W OFF ON
=
_|
o Fast Charge(use max. Approx
Max load power Capacitance Battery) 68. Ol 67.87W | 66.89W ON OFF
Output Voltage Battery Absent 0A 7.88V 7.85V OFF ON
o
(e
g Output Current Fast Charge Current 2.9-3.1A 3.04A 3.04A ON OFF
_|
Vinl98v 0K 0K FLASH OFF
Output Short Circuit Protection
T Vin264V 0K 0K FLASH OFF
% Dischar Discharge voltage:18V
0 scarge Scharge voitage: NA 70:12 | 70:44  NA NA
o Time Discharge current:2A
Battery reverse !eakage current for sample <20mA 0.00mA | 0.00mA OFF OFF
during power off
o
~+ = Power
0 0 0
25 Efficiency >78% 80.6% 81.7% NA NA
4-1-3 Normal temperature charge test
1 Normal temperature charge test
4
charge P/P Trick A
current(A) | Charge VOLTAGE(V) le 2.0A DT/dt v
INP | Battery time curre | disch | Perfor ( (v CuT
: . TEM.
UT e e | x| € cuT | wax | Mo aree jomance | ey | sce
ss) AVE time I ()
(mA)
&) 18VNi-h 2.96 | 3.04 | 60:02 | 22.83 | 23.00 | 93.0 | 71:20 | 79.1% | 1.78 10 | 55.48
< N| 3000mAh
& & | 18VNi-cd
A 2.96 | 3.00 | 41:00 | 24.48 | 24.61 | 100.0 | 56:21 | 89.2% | 1.49 9 35.15
2100mAh
18VNi-mh
- - 0
L;‘)E 3000mAh 2.98 | 3.04 | 60:00 | 23.00 | 23.06 | 92.0 | 74:12 | 82.4% | 2.01 4 48.91
o O -
& v | 18VNi-cd
N 2.92 | 3.00 | 42:09 | 24.08 | 24.16 | 108.0 | 56:21 | 89.2% | 1.50 5 40.46
2100mAh
18VNi-mh
- - 0
%E 3000mAh 2.95 | 3.00 | 60:00 | 23.00 | 23.06 | 100.0 | 73:21 | 81.3% | 2.04 4 48.15
S B | 18VNi-cd
N 2.94 | 3.02 | 41:09 | 24.50 | 24.59 | 101.0 | 55:21 | 87.6% | 1.48 6 35.06
2100mAh
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4-1-4 Charging characteristic curve

Test condition:1.1/P

230V 50Hz 2.Battery pack Ni-Mh 18V 3000mAh.

Page:9 of 27

3.Environmental temp.:25 4_Sample No 2#.
45 1 29.98
Cut off temp:36.38
dT/dt:1.02 /min _ - __
40
1 24.98
35 T
1T v 7 T v 7 1V v rw - rrrrb F\\
30 - 1 19.98
25 - v:8mv/cell |
‘ Ccut off volt:23.21V ’ 1 14.98
20
15 4 9.98
10 |Tast charging current:3.01A Trickle charging current:103.0mA
1 4.98
1 N
0 -0.02
0 0 0 0.010.010.010.010.020.020.020.020.020.030.030.030.030.040.040.040.040.050.050.050.050.05
12
4-1-5 -AV Function charging test -AV
TEST NOTE
1 -AV
2 230Vac 50Hz
5 -AV
charge .
current(A) Charge P/P VOLTAGE(V) | Trickle ?A _y
Battery . current | disch | Perfor
INPUT type time AVE arge nance (Mv/c
AVE MAX (mm:ss) CuT MAX () time ell)
230Vac | 18VNi-mh
- - 0
50Hz 3000mAR 2.96 | 3.04 60:02 22.83 | 23.00 93 74:21 | 82.50% 10
4-1-6 High Temperature charging test( )
1 TEST NOTE
40 ,
2
6
Charge Charge | P/P Voltage(V) | Trickle 2.0A B
INP current(h) arg g ‘- DT/dt | Vv | CuT
Battery time current discha
ut type (mm:ss AVE rge ( (mv- | TEWP.
AVE MAX ) ouT MAX () time /min) :i; ()

25/48




230 | 18VNi-cd ) :
Va | 2100mn | 2-96 | 3:00 | 41:52 | 24.28 = 24.37 91.00 54:21 | 2.030 | 6 | 36.36
o/ | 18WNi-lik 2.96 | 3.00 | 59:16 | 23.17 | 23.17 93.00 73:55 | 1.590 | 0 | 39.81
OHz | 2100mAn | < : ' ' ' ' : - -
3
Test condition:1.1/P 230V 50Hz 2.Battery pack Nicd18V 2100mAh Page 19of 27

40 4 Sample No 1#.

3. E{t%g ronmental temp.

45

40

35

30

25

20

15

10

V:6mV/cell
cut off volt:24.28V

cut off temp:36.36

‘ dt/dt:2.03

‘ Fast charging current:3.00A

@kle chargingcurrent:91.0mA

30

15

10

0

0 0 0 0.010.010.010.010.010.020.020.020.020.030.030.030.030.030.040.040.040.040.040.050.050.05
Time
13
4-1-7 Low Temperature charging test ( )
l) O b
2)
7
Charge P/P 2 0A Y
INP | Battery current(A) Che_lrge Voltage(V) Trickle discha DT/dt v/ CUT
UT tve time current rae ( cell TEMP.
yp AVE | MAX | (mmiss) | cUT | MAX | AVE(mA) t;;e miny | “TH1 ()
gé 18VNi-rh 2.98 | 3.02 | 60:00 | 23.19 | 23.25 85 73:21 2.42 4 41.5
= | 3000mAh ) ) ) ’ i ) ) )
(@l
~N
o | 18VNi-cd
a ; ;
£ | 2100mah 2.94 | 2,99 | 41:24 | 24.46 | 24.56 75 54:21 1.49 7 34._46
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3

Test condition:1.1/P
3.Environmental temp.

0

4_Sample No 2#.

230V 50Hz 2.Battery pack Nimh18V 3000mAh

|Page: 21 of 27

cut off temp:34.46

Temp. dt/dt:2.32
40 C //“::::f/
35
30 — v /\
25
- V:7mV/cell
2 cut off volt:24.46V
15
10 i : i
“WF%NM@mmMWMZ%A ’ "W&th@mmmmH&Wm
5
] N
0
0 0 0 0.010.010.010.010.010.010.020.020.020.020.020.020.030.030.030.030.030.030.040.040.04
Time
14
4-1-8
1) EMI EMI
2)
8
Input Environment Component Number Component Component rise
voltage Temp temperature
)
IC4 75.35 46.69
92.90 64.24
D5 104.86 76.20
86.62 57.96
198V 28.66
67.68 39.02
R18 97.58 68.92
PCB 82.14 53.48
104.24 75.58
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1# Vinlosv EFMEE,

Tenp
120, 00 —101IC4 75. 35C
—103=iR28. 66C
100, 00
L05FHE Bz, o0
30. 00
10605 104. 36C
60. 00 L0TFF4E 26, 620
= ol
10,00 110EEBZ6T. 630
—111R18 97.58C
20. 00
112PCEREZ. 14C
0.00 — 1158104, 240
15
4-1-9 EMI
EMI
4-1-9-1 Conduction( )
(FCC : 450K - 30MHz CISPR 22 :150K - 30MHZz)
N-LINE
@ REW 5 H= Pl 1 b [T1
T 20 m= 4 [=h:
T 10 4Jd8B FREAMEF OFF 1
A ) FMH = 10 MH=

= AV
CLRWIR -

150 H

16 L-LINE
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N-LINE

c:@) REBEW D kH= G ke 1 1
T 20 m= - 477 1B
AT T =] = =1 FREAMF OFF = kH s
sy Lo 1 MH= 10 MH=
i) 31
E L =50
=2 AN
=t B el ] —_
-0 ol
EREROZ20
s ——
Eabely =
=) T = =
\LA )
Mkwmnﬁ;mmwmww /\
! _Jh E by Fﬁf"ﬂa\. f
=y Bt all| M NP2 1 1
=1 0
0
150 EH= 20 MH=
17 N-LINE
4-1-9-1 Radiation( )
1 VERTICAL
File# : CLICK Time : 2007/01/25 - 10:38
Site 3M CHAMBER Probe : VULBE9163 - VERTICAL
Limit CISPR 22 CLASS_B Margin : 6
EUT M/N:CHAOB103LF Std ;30
Power : AC 230V/50Hz Trace
Mote : Charging
MO, 1
100,0
a0
| 1
80L0
o .
5 5
350 |
| R S — I.]'l--.\ — .-":':k‘ ..... B N SR |
30.0 o i ! L} ™, el | | Mt
] - \"\-L.__. /"s.__\ /__,"/ l.“"’_"\l JI'I '\.UIJ i "“"'.\JII,I/\I.I'I VLA e, J.Jllr-\.-[l"a"c’*wd‘r'}ﬂ\“ﬂ g
2 b ! 1'\'\__.|_|"'\.-"~;-"""""
; . i
0o |
® 0w el s T 200,00 300,00 400,00 11 S0 gl T 100,00
Freqiency [MEL)
5'_]'["[5[{ Mark|  Freg | Heasure Lave | ftwac oy Level | Quer Limiz | Limit | frobe Fattor | C Sij"e"[ns""']"mrp Factor | it Pos | TablnPos | Type
| {Hitz} (48] [ BuV) T84, [Bum] fdeymy | tdi) telny fem) {degl |
18 VERTICAL
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2 HORIZONTAL

File# : CLICK Time : 2007/01/25 - 10:35
Site : 3M CHAMBER Probe : VULB9163 - HORIZONTAL
Limit : CISPR 22 CLASS_B Margin : &
EUT : M/N:CHADB103LF Std 1 30
Power : AC 230VW/50Hz Trace
MNote : Charging
NO, 1
1000 T et
; ! ‘
a0 | A T
P | |
|
i
N:].n | |
@ ]
i, SRS R |
;ao / e 1I'| . PP T
i i _Uﬂ/'\bdr\ Vit =8 *-ﬁ_ﬂlvm | e "
Ll e ; s
Gl B |
0?9 G0 000 50.00 103,00 ] I ) p
L e [ml::gu.nn 300,00 400,00 S0 00 LE00,00
I Ifl!p|Harki .;.er::] mumlmal | RM{HJ:ENL:TMI ?:;E\I#fl;? W;:.I"'I".:'tl'-l] “&'Jii“' m’tlgalim le:;]a]tl:ur AT:mp?s IE Ta[t:::'u; Type i
19 HORIZONTAL
( 30M- 300MHz Conduction Radiation
)
4-1-1-10
: PCB
4-2
EMI ( )
) ATE(Chroma) ATE
4-3 QE
QE
4-3-1
4-3-1-1
1 : 1500V/MIN 2500V/MIN :3750V/MIN
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2)

9
™ ©) (mA)
1# / 3750V AC/50Hz 60 1.82 0K
2# / 3750V AC/50Hz 60 1.82 0K
4-3-1-2
@
¢)
®)
10
©)
/ 60s / OK
1#
/ 60s / K
/ 60s / 0K
2#
/ 60s / K
4-3-1-3
1 Test Purpose
1 Check intensity of cord and intensity of anti-kink device
2 check the cooperate of housing and anti-kink device
2 Reference Standard
EN50144 EN60335 UL745
3 Product Application
all electric power tools
4 Equipment and fix requirement
cable bend test-table
5 Test Method
1 300MM 45  Hang the heavy on cord , the
length of the cord is 300mm,cord swing 45 angle on each side
Q@ 1) 2KG 2KG; 2) 2KG 6KG
;0 3) 6KG 6KG  the weight of mass as follow :if the weight of tool

is less than 2Kg,then the mass is 2Kg ;if the tool is between 2Kg and 6Kg,then the mass is itself weight;
it the tool more than 6Kg,then the heavy is 6Kg

A3) ( EN50144 ) 20000 90 60 /MIN 10000
90 The cord of Europe tools(meet with EN50144) should pass 20000 times cover 90° every times,
60times/min, and turn 90° when 10000times is over

“4 ( EN60335 ) 0.75mm2 10N
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5N 10000 90 60 /MIN The cord of Europe

tools(meet with EN603354) should pass 10000 times cover 90° every times, 60times/min, and need not
turn cord.

6 ( uL745 ) 20000 45 60 /MIN 10000 90

The cord of Europe tools(meet with UL745) should pass 20000 times cover 45° every times,
60times/min, and turn 90° when 10000times is over.

(6

1S 0.5M 10 . After flexing above, loose the cord anchorage and the

terminal, don” t remove the conductors, then tool lifted by cord guard without jerk, over 0.5m in

1s.repeat 10times.

6 Test Record
11
SR SR
1# 20000 10 0K 0K 0K
2# 20000 10 0K oK 0K
4-3-1-4
1 (purpose)
It is possible that the cord will be jerked
during use
2 (product application)
XX All electric power tools that produced by preapo
3 (reference standard)
no
4 / (test condition/equipment)
3M pothook which the high is 3M
5 / (test process/outline)
Hitch the tool on pothook ,the high is the cord ™ length
The tool drops by itself
6 (Judgement standard)
1 tools should pass 1 time test
the cord can”t snap
the cord can”t be pulled out
7 (record)

Record the jerk test
(attention item)
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the sample can ™ t close to others when it drops by itself

12

1# OK OK OK
2# OK 0K 0K

4-3-1-5

1 (purpose)

2 (product application)

3 (reference standard)

EN60745 UL745 EN60335-2-77 UL1447

4 / (test condition/equipment)
5 / (test process/important point)
1 2cm
2 25cm
1s 100
IMIN 10
230V 150N 1s 25
120V 16Kg 1
3
1KG 30N 1KG 4KG 60N
4KG 100N
3 156N 220N
6 (judgement standard)
2mm
MM
13
1# OK OK OK
2# OK OK OK
4-3-1-6
1 test purpose
2 application range
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3 referrence

EN60745 UL745 SEARS

4 / test condition/equipment
5 / test process
A 6 3 4 2 1 5
HPP SEARS CRAFTSMAN PROFESSIOANL
B 6 2 4 1 1 3
MPP SEARS CRAFTSMAN
C Im 3 OPP SEARS COMPANION
1 20~25°C -31°C 24h
2
3
4 1.2m
Im C 2
5 1.6mm SEARS
6
““C 0K A B 0K C
14
1# OK OK 1.82 OK OK 1.83 OK
21 0K 0K 1.78 0] 0K 1.8 0K

4-3-1-7 EMC  ( 230V )

15 EMC
14 0.9Uo 2.8dB 0K
1.1Uo 3dB OK
4-3-2
4-3-2-1
1
0.9Uin Uin 1.1Uin a
b
2
1 a b 50 1
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2 , 1.0~1.5m 45<=

3 50%
3
1
16
0.9Uin 0.023 0.833
Uin 0.024 0.849
1.1Uin 0.027 0.917
@ --
16
LED
0.9Uin 3.04 50 0K 74.72 0K
Uin 3.04 50 0K 75.66 0K
1.1Uin 3.05 50 0K 75.88 0K
vin
A -
17
LED
0.9Uin 3.04 50 0K 74.88 OK
Uin 3.03 50 0K 75.67 0K
1.1Uin 3.05 50 0K 76.01 OK
Uin
)

1# 18Vnied Vinl98V 25C

Temp.
41

o~

35

1L Ambient temp:34.02

©

25

L T L st L4 T LA

20 - ’/_/
ut off volt:25.14V

15 C _J
@ charging cun‘ent:.%.();@ rfrickle chargingecurrent:1 ISmAT

HENEEREN

—~

10
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4-3-2-2

€Y)

)

Temp.
3, 00

30, 00

0.9Uin Uin 1.1Uin 24
18
LED
0.9Uin 3.06 103.2 OK
Uin 3.05 101.5 0K
1.1U0in 3.05 102.2 OK

Uin

[ E:ut off volt-22.69V J

N A

25,100 _/ " i
[Ambient ten1p:49.62°[71_ o
- — Fast charging current:3 05A i
20,00 — _
15. 01 | 1 —
_ VT —0 J
Trickle chargingcurrent: 102 2mA
10, 00 — S
L s L R L M R LRS- B LI+ L 4 L R o O .« D T e B T o4 I Y - T b v B R o T Y i Y - N weh I g o I -
o e e Lt B B s B B~ L~ N K P e e, e B i N s B S R o o, N s O O s Y o T I o ) =
e = = i N L L L i
Time
21
4-3-2-3
1 0.9Uin Uin 1.1Uin
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4-3-2-4

2 2
3
@
19
LED LED
0.9Uin 24Hours 3.05 0K
Uin 24Hours 3.04 0K
1.10in 24Hours 3.03 0K
Uin
¢))
18 24H Vin220V 25C
Teme
Fi
B
Ambient temp:49.62°C
g “‘-__ — —
Cut off volt:22.69%
- ut off vo j
2
F hargi :3.05A
an eree e ——] Tric]{lechargmgcurrent:lﬂlﬁmhj
10
u] ML 3 — — — )
Tine
22
1
1 0.9Uin 1 =85%
2 Uin 1 =90%
3 1.1U0in 1 =90%
2
1 C=2000mAh
20
1 2
T-c(min) | T-o(min) | T-c(min) | T-o(min)
00:29 00:31 00:29 00:32
00:34 00:37 00:31 00:30
0.9U; 00:31 00:32 00:29 00:29
T 00:32 00:32 00:32 00:31
00:32 00:32 00:33 00:31
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4-3-2-5

XX

1-C-——-

1-C----

93.3% 91.7%
00:31 00:32 00:32 00:32
00:32 00:29 00:32 00:32
1.0Us, 00:32 00:30 00:31 00:31
00:29 00:31 00:32 00:33
00:31 00:33 00:34 00:34

91.0% 90.7%
00:32 00:32 00:31 00:31
00:31 00:33 00:32 00:32
1.1Uine 00:34 00:32 00:33 00:33
00:31 00:31 00:31 00:34
00:32 00:30 00:32 00:32

92.0% 91.6%

T-C---- T-D---- vin----
C=3000mAh
21
1 2
T-c(min) | T-o(min) | T-c¢(min) | T-o(min)

00:41 00:42 00:41 00:41
00:42 00:41 00:42 00:42
0.9U.. 00:40 00:43 00:43 00:41
00:42 00:41 00:42 00:42
00:41 00:42 00:44 00:43

90.0% 91.7%
00:42 00:41 00:41 00:42
00:42 00:43 00:42 00:43
1.0Us 00:43 00:42 00:44 00:41
00:41 00:41 00:43 00:42
00:42 00:43 00:42 00:44

91.7% 93.3%
00:42 00:41 00:41 00:42
00:41 00:42 00:42 00:43
1.1Uin 00:43 00:41 00:43 00:42
00:44 00:43 00:44 00:41
00:41 00:42 00:41 00:45

90.0% 93.0%

T-C---- T-D---- vin----
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~N o o A W N

/
450
0.94 450+50
1.06 450+50
1500
10 1
2m  45<
CHARGER
2m  45<
22
0.94Uin 450 0.024 3.05 OK
Uin 450 0.025 3.04 0K
1.06Uin 450 0.027 3.06 OK
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23 AC
AC
0.94Uin | 50 0.024 3.05 0K
Uin 50 0.025 3.04 0K
1.06Uin | 50 0.027 3.06 0K
C.
23
4-3-2-6
1 5Kg
5 /S 10
2
3
24
0K
5kg 5 0K
5 /S 10 0K
4
25
<=20N <=20N
10 0K
10 0K
4-3-2-7
1

0 3
0.9Uin Uin 1.1Uin
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1 A B 50 1
2 , 1.0~1.5m 45<
3 50%
3
1
26
0.9Uin 0.025 1.84
Uin 0.027 2.05
1.1Uin 0.028 2.43
2 -
27 --
LED
0.9Uin 3.08 50 OK 79.25 OK
Uin 3.04 50 OK 79.74 OK
1.100 3.05 50 OK 79.81 OK
Uin
3 -
28 --
LED
0.9Uin 3.06 50 OK 79.57 OK
Uin 3.04 50 OK 79.93 OK
1.1Uin 3.03 50 OK 79.86 OK
4
Tenp. 1% 18Vnimh Vin242V 0C
30 (cut off volt:23 42V ] 1
Y /7 10,10
5
‘Hﬁﬂ_h 5.0
0 - 6.0
Arabi 141C 140
. r:kmlnem templ. 1.417C _W
Fasr chargmﬂ current:3.084 f =
0. o

HEEEEERE

10 ; :
I" _Trickle u:h'i.rzmgu:m'renr 88.7TmA __]—

Do D3 WY b= DD S o O W W b= B e e 0 EH W b= D0 D o G4 wH WD b= D0 D e 03 W3 b— D3 e 03
S O T 0 O D = e e v v e e = CJ Cd C4 Cd Cd [ 0 D2 00 00 00 D D3 02 RN D T T TR Sn S Wn Lo b W

SO SO 0000 G00000088000006060000C000Saa000SSa0

[ime

(2.0}

4. 00

(6. 07

24
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4-3-2-8

€y

0 3
0.9Uin Uin 1.1Uin 1
29
LED
1 0.9Uin 3.04 81.3 OK
2 Uin 3.04 82.8 OK
3 1.1U0in 3.04 87.7 OK
Uin
18 G E A Y inl 98y OC
Temp.
* /fcm Oﬁ'volr;gﬁ_ggvj Fast charging current:3.04A | I
25 i M/L _L "
20 v 5.0
- | ] Z 3.0
= T ' |I T
15[
10
5 /\ \

0300

= - T e AT — - R B e T B — - -~ B Y- - R B e -~ - B - )
S O T oed e T4 Bd F2 O3 DD W OEN LD L) TP o 3 e e D4 D D2 O3 03 N ORD LD U i 0 0 e e 0 CH B3 D3 0

OO D S D O S D D S £ 5 S S e ek e e e 4 o e e 4 i o o o 03 0 B B3 ) £ o Bl faoed

0 3

0.9Uin Uin 1.1Uin
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30

LED LED
0.9Uin 24Hours 3.04 0K
Uin 24Hours 3.03 OK
1.1Uin 24Hours 3.05 OK
Uin
().
_— 1% 24H Vin220V 0C
o cut off volt:25 63V
o )\/ 1.0
Fast charging current:3 04A
;_,/’J Trickle chargingcurrent: 88.61‘(1Aj
15
1 2.0

4-3-2-10

10
i f T (30
o

@Tﬁﬂent temp:-1.23°C

n (2.0}
—|v—<T-1—;I.:1‘—<-—|H—|1—--—|v—<—<1—-—<—|—--—|C‘4NﬂWC‘4N
26
40 3
0.9Uin Uin0 1.1Uin A
B 50 1
, 1.0~1.5m 45<=
50%
31
0.9Uin 0.026 1.72
Uin 0.027 2.19
1.1Uin 0.029 2.43
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32

LED
0.9Uin 3.04 50 OK 77.97 OK
Uin 3.05 50 OK 77.07 OK
1.1Uin 3.04 50 OK 77.11 OK
Uin
3 -
33 -
LED
0.9Uin 3.04 50 OK 78.01 OK
Uin 3.04 50 OK 78.25 OK
1.2Uin 3.04 50 OK 78.34 OK
4
18 18Vnimh Vin220V 40C
TZ:D.
apy - Arrrt et e Bt 'y oy
36 Ci:n/bient temp:40.77 (__‘j
* gt off volt 2222V ]
B —/
20 pee—————
1® Fast charging current:3.044
. i r_'l'rick_le chargingeurrent:100. 1mA
o LLTITTT TVYVNITVIT VU7 R
line
27
4-3-2-11
1
40 3
0.9Uin Uin 1.1Uin 1 1
2
3
1
34
LED
0.9Uin 3.04 93.1 OK
Uin 3.04 91.2 OK
1.1Uin 3.04 90.7 OK
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@

4-3-2-12

@

40

\

i
N et caassstfi et ) e

b \
Cut off vole-22.20W ]
= L

E;the.n temp-40. 47°C

15 Fast chargmz cunzent:3.044

Trickle charsmzewrent $3. 1A _‘]

ST T T T A T T T e,

3
0.9Uin Uin 1.1Uin

35

24

LED LED
0.9Uin 24Hours 3.04 OK
2 Uin 24Hours 3.05 OK
1.1Uin 24Hours 3.04 0K

@ -

1# 24H Vinl98V 40C

Temp.
50
-
&0 Ei\\\
20
@ﬂ:ient temp 44 28°C
Hh

Qr off volt:22 45V

5

z0

15

)

Fast charging current-3 044
I

Trickle chargingcurrent: 96.9mA

000

0:38
1:16
1:6¢
2:32
3:10
GiiB
4126
Hiod
§it2
G20
h:88
T:36
Bild
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20054
22:10

22:48

23126

004




4-3-2-12

1
77
2
3
36
77 80% 24H 0K oK 0K OK
77 80% 24H 0K oK OK OK
4
4-4
4-4-1
37
) (mA) w ™ *) (mA) w
1# 198 0.025 0.833 7.89 3.04 729 74.72
2# 198 0.024 0.838 7.91 3.05 731 74.81
) (mA) w ™ ) (mA) w)
1# 220 0.023 0.849 7.96 3.04 686 75.66
2# 220 0.024 0.856 7.97 3.06 689 76.01
) (mA) w ™M »*) (mA) w
1# 230 0.023 0.917 7.93 3.07 641 75.88
24 230 0.025 0.921 7.95 3.05 652 76.18
) (mA) w ™ »*) (mA) w
1# 240 0.025 0.919 7.94 3.04 616 76.14
2# 240 0.024 0.925 7.96 3.05 621 76.21
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() (mA) () ™ (A (mA) ()
1# 253 0.023 1.030 7.91 3.03 628 79.47
2# 253 0.025 1.050 7.92 3.04 625 80.01
4-4-2
1 1.1Uin 50pcs 1.0~1.5m 45<
2
38
LED State
Item Condition Specifications
Red Green
Low bat. Temp.=0
=
1 (Before fast charging) =150mA(AVE) OFF FLSAH
High bat. Temp.=50
=
2 (Before fast charging) =150mA(AVE) OFF FLSAH
3 Bat.full charged =150mA(AVE) OFF ON
Bat.Temp.
=60 (Ni-MH)
=
4 /50  (Ni-Cd) =150mA(AVE) OFF ON
(During fast charging)
=150mA(AVE)
(Charging time below 30min and ON OFF
. P/P<8.2Vdc)
5 Battery deep discharge —150mACAVE)
(Charging time exceeds 30min and FLASH OFF
P/P<8.2Vdc)
3
39 /
=0
1# 0 3.04A 100.2mA 100mA
2# 0 3.04A 100.1mA 101mA
=50 =60 8.2V 8.2V
=30min 30min
99mA 100mA 100.1mA 100.2mA
100mA 101mA 101.2mA 101.3mA
4-4-3
40

47148




o LED State
Item Termination Method Type of battery Requerement
Red Green
-AV Ni-MH/Ni-Cd Batt. | 10~30mV/cell OFF ON 11mV | OK
DT/dt Ni-MH/Ni-Cd Batt. | 1.0~3.0 /min OFF ON 2.89 OK
Ni-VH Batt. =60 GroeNe” ok
3 Temperature Max OFF ON Green
i- =
Ni-Cd Batt. =50+2 N oK
4 Overall charging time Out | Ni-MH/Ni-Cd batt. 7523mins OFF ON 74mins | OK
4-4-4
40
™ M (mA) (mA) w)
1# 230 34.3 0.0 43.20 2.79
230 38.7 0.0 39.00 2.78
o 230 34.3 0.0 43.00 2.76
230 38.7 0.0 38.00 2.75
5
Ni-cd Ni-MH
AC/DC NCP1207
+S3F9454 Ni-cd Ni-MH —AV
90
1 . [M]- : , 1998
2 . [M]- , 2001
3 http:/onsemi.com
4 http://www.sanxing.com
5 (]| 1999 6
6 <Swiching Power Supply Design> Abraham |.Pressman Second Edition McGraw-Hill 1998
QQ 459160468 013428934001
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