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AP3970For 12V 1A charge Solution

Gener al. Design Specification:

@ AC Input Range 90-264Vac

@ DC Output 12V, 1A

@ Meet “<150mW”No-L oad standby Power Consumption Requirement
J Meet “EPA_2.0”Requirement
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Key Performance

ltem Spec Test Conditions Test Data Result
Output Voltage 11.4~12.6V 90~264Vac @ 0~1A 11.97~12.40V Pass
Ripple <150mVp-p 90~264Vac @ 0~1A 70~112mVp-p Pass
Standby Power <150mWwW 230Vac @ OA 110mW Pass
: 90~264Vac @ 0.1~0.9A
Dynamic 10.8~13.2V 5EMS 0 5A/US 11.28~12.36V Pass
EMC EN55022B 115Vac 230Vac@ 1A >10dB Pass
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Specification

Description Min Type Max Units Conditions
I nput
Voltage 90 264 VAC
Frequency 47 50/60 63 Hz
No-Load Input Power (230Vac) 150 mW
Output
Output Voltage 11.4 12 12.6 \Y
Output Current 0 1 A
Output Power 12 W
Output Ripple Voltage 150 mVp-p lout=1A @ 25°C, 20MHzbandwidth
Output Over Current Protection 1 1.25 Hiccup, Auto Restart
Ambient Temperature 40 C
Efficiency
. Measured at end of output DC-
0
Average Efficiency (EPS 2.0) 72.8% Cable, 115Vac & 230Vac @ 25°C
EMI Pass EN55022 Class B with 10dB Margin
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Test Equipment
e

ltem Model
AC Source Chroma 61602
Power Meter Y OKOGAWA WT210
Electronic Load Chroma 63100
Oscilloscope Y OKOGAWA DLM?2024 2.5GS/s 200MHz
Digit Multimeter Agilent 34410A
DataAcquisition Agilent 34970A
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Bill Of Material

NO. Spec. Position NO. Spec. Position
1 47nF/50V +15% 0805 X 7R Ceramic C4 14 AP3970 DIP-8 Ul
2 470PF/50V = 15% 0805 X 7R Ceramic C8 15 10uF 400V 8*14mm Electrolytic C1,C2
3 1.0MQ +5% 1206 1/4W R1, R2 16 10uF 50V 5* 10mm Electrolytic C3
4 100Q +5% 1206 1/4W R3 17 470uF 16V _8* 12mm Electrolytic Ce, C7
5 150k<2 5% 1206 1/4W R4 18 5 5nE 1000V Ceramic C5
6 16.9kQ +5% 0805 1/8W R5 19 EE-19 T1
7 36KQ + 1% 0805 1/8W R6 20 uu9.8 33mH L1
8 2.7Q +1% 0805 1/8W (NC) R7 21 150uH T9*5*3 L2
9 30Q +1% 0805 1/8W R8 22 2A250V F1
10 5.1KQ +1% 0805 1/8W R9 23 Y Capacitor 222/250v Cy1l
11 1.1Q +5% 0805 1/8W R12,R13 24
12 SR510 D8 25
13 1N4007 1A 1000V Bi;gé:gg’ 26
BCD Semiconductor Manufacturing Limited @ 2003 All rights reserved - Proprietary & Confidential



Transformer Specification
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Pin configuration ;
Winding Pr ocess Specification Cylinder Direction
start finish number (Ts)
N1 UEW 0.17mm¥*2 4 5 23 RIGHT
1 layersof Polyester Yellowtape, T=0.05mm
N2 UEW 0.25mm¥*1 2 3 61 RIGHT
2 layersof Polyester Y ellow tape, T=0.05mm
N3 TEX-E O.6mm(Triple insulated 10 7 20 RIGHT
wire)
2 layersof Polyester Yellow tape, T=0.05mm
N4 UEW 0.25mm¥*1 3 1 60 RIGHT
1 layersof Polyester Yellow tape, T=0.05mm
Tinned first times
Assemblingthe coreand curing
CutPin 3. 6. 8. 9

BCD Semiconductor Manufacturing Limited @ 2003 All rights reserved 8 Pr opr ietary & Confidential



Regulation, Ripple, OCP and Efficiency

Vin(Vv)  Pin(W) Vour(V)

3.70
7.36
11.14
90V/60Hz 15.04
3.73
7.37
115V/60Hz
11.07
14.94
3.82
7.36
230V/50Hz
11.06
14.91
3.89
7.42
264V /50Hz
11.13

14.95

* Note: Output Voltage measured at end of PCB

11.97
12.04
12.17
12.32
12.03
12.07
12.20
12.36
12.01
12.08
12.22
12.40
12.01
12.08
12.23
12.39

lo(A) Ripple(mV) Pgyr(W)

0.25
0.50
0.75
1.00
0.25
0.50
0.75
1.00
0.25
0:50
0.75
1.00
0.25
0.50
0.75
1.00

70
102
105
104

75
112
110
105

74
105
107
109

76
108
106
103

2.99
6.02
9.13
12.32
3.01
6.04
9.15
12.36
3.00
6.04
9.17
12.40
3.00
6.04
9.17
12.39

n
80.81%
81.80%
81.96%
81.91%
80.70%
81.95%
82.66%
82.73%
78.53%
82.07%
82.91%
83.16%
77.12%
81.40%
82.39%
82.88%

OCP

1.25

1.24

1.22

1.21

Averagen

81.62%

82.01%

81.67%

80.95%

SPEC.

EPS2.0
72.8%
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Output Ripple & Noise

H

90Vac No Lo 115Vac No Load
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Output Ripple & Noise

90Vac Full Load 115Vac Full Load
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Turn On Delay Time
—

90Vac No Load 90Vac Full Load
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Output Rise Time
e

115Vac Full Load 230Vac Full Load

Trise: 30.22mS Trise: 35.33mS
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Dynamic
—

[ roncaoy 4
A

90Vac 10%~90%~10% 5mS 0.5A/uS 115Vac 10%~90%~10% 5mS 0.5A/uS

il T s
~ L1 VA CATE
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Vomin vomin
12.36
11.28 11.80
230Vac 10%~90%~10% 5mS 0.5A/uS 264Vac 10%~90%~10% 5mS 0.5A/uS
[\Vomin
12.36
omax
11.84




BJT Voltage Stress

264Vac Full Load

V cemax: 538V

264V ac Short

Vcemax: 470V

Absolute Maximum Ratings (Note 2)

Parameter Svmbaol Value LTmit
Supply Voltage Ve -0 3 to 22 b
FB Input Voltage En =1 to 10 W
Collector-emitter Volitage YV emo TFO0 ~r
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Schottky Voltage Stress
—

264Vac Full Load 264V ac Short
Vyax: 78.2V Vyiax: 67.9V

Airsdis
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Temperature Rise

Rated temp 90V/AC

L ocation (C) (C)
C2 105 88.13
IC(AP3970) 150 107.08
Cail 130 104.60
Core 130 100.72
Schottky 150 110.76
Ambient temperature 42.46

264V/AC
(C)
82.21
104.83
106.42
102.55

113.73

42.78

TMAX

(C)
88.13
107.08
106.42
102.55
113.73
42.78

Utilization ratio

83.93%
71.39%
81.86%
78.88%
75.82%
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Conduction
..

230Veac Full Load L

@ RBW 9 kHz Marker 1 [T1 ]

M 10 nms 47.83 dBpVv
Att 10 dB AUTO PREAMP OFF 186. 000000000 kHz
dBuV 100

1 MHz 10 MHz

SGL
1 PK

150 kHz 30 MHz

Date: 18.JUL.2012 03:23:02

Margin:>10dB

dBpV

1 PK
CLRWR
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230Vac Full Load N
A

RBW 9 kHz Marker 1 [T1 ]

MT 10 ns 44.06 dBpVv
Att 10 dB AUTO PREAMP OFF 186. 000000000 kHz

1 MHz 10 MHz
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30 MHz

Date: 18.JUL.2012 03:21:17

Margin: :>10dB
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