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AP3968 For 5V 1A SmartPhone Charger Solution

Gener al Design Specification:

@ AC Input Range 90-264Vac

@ DC OQutput 5V, 1A

@ Meet “<100mW”No-L oad standby Power Consumption Requirement
J Meet “EPA_2.0”Requirement



http://www.bcdsemi.com

Key Performance

ltem Spec Test Conditions Test Data Result
O“%pﬁ‘gj\g}'gge 4.75~5.25V 90~264Vac @ O~1A 4.926~5.162V  Pass
iﬁ?tiIEZiI? " <120mVp-p 90~264Vac @ 0~1A 109mVp-p Pass
Sta%d;lyl j'; 2T <100mw 230Vac @ OA 54mW Pass
Dynamic 4.5-5 5V 90~264Vac @ 0.1~0.9~0.1A 4.71~5.31V Pass

SIS 5mS. 0.1A/uS

Common Mode

Noise <2Vp-p

H ARG
EMC

1% 55 5t
ESD

E# HL B

90~264Vac @ 0.5A

30k~500kHz Sl —

EN55022B 115Vac 230Vac@ 1A -10dB Pass

15kV 230Vac @ 1A 20kV Pass
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Specification

Description
I nput

Voltage
Frequency
No-Load Input Power (230Vac)

Output

Output Voltage

Output Current

Output Power

Output Ripple Voltage
Common Mode Noise

Output Over Current Protection
Ambient Temperature

Efficiency
Average Efficiency (EPS 2.0)

EMI

Min

90

47

4.75

68.2

Type Max

264
50/60 63
100

S 5.25

120

1.2
40

uUnits

VAC
Hz
mwW

mVp-p
Vp-p

%

Conditions

lout =1A @ 25°C, 20MHzbandwidth
30k~500kHz, Load with 10o0hm Resistor
Hiccup, Auto Restart

Measured at end of output DC-
Cable, 115Vac &230Vac @ 25°C

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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Schematic Circuit
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Bill Of Material
—

NO.

10

11

12

13

14

Spec.

1000pF/250V =+ 15% 1206 X 7R Ceramic
10nF/50V =+ 15% 0805 X 7R Ceramic
100pF/50V =+ 15% 0805 X 7R Ceramic
1.5MQ +5% 1206 1/4W

2.7Q 5% 1206 1/4W

2.4Q +5% 1206 1/4W

18KQ +1% 0805 1/6W

510K =4 1% 0805 1/6W (Optional)
1.5Q + 1% 0805 1/4W

30KQ + 1% 0805 1/6W//510K
200KQ +5% 1206 1/4W

220 2% 0805 1/6W

4.7KQ 5% 0805 1/4W

1002 + 5% 0805 1/6W

Position
c4

C5

C7

R1, R4
R2

R3

R5

R6

R7

R8

R9

R10
R11

R12

NO. Spec.

15 1N4007 1A 1000V

16 APD340 3A40V DO-15

17 Bridge SMD MB6S 0.5A 600V
18 AP3968MTR-G1 SOIC-7

19 4.7uF 400V 8*12mm Electrolytic
20 6.8uF 400V 8*14mm Electrolytic
21 4.7uF 50V 6.3*11mm Electrolytic
22 1000uF 10V 8*12mm Electrolytic
23 1N4007 1A 1000V

24 EE-16 5+5

25 1ImH 1W

26 2.2uH 0805

27 USB At}4+2Pin

28 22F 49.2*32.8 *1.6mm 22F

Position
D6
D7
BD1
U1
C1
C2
C3
C6
D5
TR
L1
L2

X1
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Transformer Specification

Whalk+
panl

FProimay
0.1 7mmun*127T

pimn3i @

Dy

NI+
a2

<
Anxiliary

2*0.1 T * 21T

Ground _pins

PG

Second
0. Snunm*10T

CWINDING DETATLS i¥&Mssst

pns
@ pnl0 P4
pm3l
pm2-1
EE1G 3+5Pm  pinl|
PC40 pin3-.
1.9mH NC
pinl-

Primary side

Second side

piné
Ppinlo

'\TEI
1N

N4
N3

N3

N1

Start winding point @

Wagne| Snv | Tk Tame W Diaw | VSRR IR | pueciono | Temelave
- - N - s ThiE Eiin TR sl 1) o T
Wilea 1+ |Floating]{ 42T+ o0 1 7Tmm+ HiE— B —iRiksEe RIGHT+ a
1l lavers of Polvestier Yellow tape. T=0.05 mwm+
W2e e 14 127 Te o0 1 7mm+ BeR=E—wiEsEs RIGHT+ a
l lavers of Polwester ¥Yellow tape. T=0.05 =mm+
WG 24 L 21Te | B0.17Tmm*2+ MEE—E—iRikss RIGHT« <
1 lavers of Folvestexr ¥Yellow tape. T=0.05 mw+~
Wda 40 S0 83T+ 001 7mm™* 24 X A Lo RIGHT+ o
1 lavers of Polvester ¥ellow tape, T=0.05 =mm+
Was | 100 6+ 10Te Dc'gglgﬁzp‘% ik B—risEs RIHGT+ o
3 laver of Polyvester ¥Yellow tape, T=0.05mm+
Tinned first times+
dssembling the core and curings
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Regulation, Ripple, OCP and Efficiency

VI N(V) I:>I N(W) VOUT(V)

1.631
90V/60Hz ~ >-2°8
4.977
6.785
1.63
15V/60Hz 23
4.901
6.656
1.744
230V/50Hz 527
4.924
6.755
1.804
264V/50Hz 3320
4.988

6.836

4.926
4.946
5.015
5.095
4.929
4.959
5.031
5.111
4.943
4.965
5.036
5.119
4.941
4.962
5.036
5.115

0.25
0.5
0.75
1
0.25
0.5
0.75

0.25
0.5
0.75
1
0.25
0.5
0.75
1

64
94
08

109
64
92
92
93
62
89
90
91
62
92
92
92

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

1.2315
2.473
3.76125
5.095
1.23225
2.4795
3.77325
5.111
1.23575
2.4825
3.777
5.119
1.23525
2.481
3.777
5.115

* Note: Output Voltage measured at end of PCB

n

75.51%
75.91%
75.57%
75.09%
75.60%
76.76%
76.99%
76.79%
70.86%
75.92%
76.71%
75.78%
68.47%
74.59%
75.72%
74.82%

OCP

1.142

1.152

1.149

1.153

Averagen SPEC.
75.92%
76.54%
EPS2.0
68.17%
74.82%
73.40%
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Output V-I Characteristics I ; ED\_ BV
r

\/

Vout ~ limit

Output voltage (V)

0.2 0.4 0.6 0.8 1 1.2 1.4

Output current (A)
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Standby Power
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Output Ripple & Noise

90Vac No Load 115Vac No Load

45.1mV

47 Ay

230Vac No Load 264Vac No Load

iy

46.1mV
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Output Ripple & Noise

90Vac Full Load 115Vac Full Load

£ WAV W VA VR VAW TR WA W\ WL R W WL TR VA VR L 92mV Jtmy

£3 Pl

230Vac Full Load

-l

L ! ',I" 1 [ X r'.ll 1 |'| k

LY no S LV WL W L W TN . W L W 1Y
AR T WV VA i, W VO, W A VA Vo W

RIRRLR VAN A A 0/ m\/

“\-.l\h o g o oy u\-"-.\"u , TR P IH\MJHHLH‘-J\H&"-\ 93mV

I ot = FiadiG 1t Rk
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Turn On Delay Time
—

90Vac No Load 90Vac Full Load

Mol Frign i@l £2.90 48 Moral Frga (sl £.90 8

Toeay: 1.765S
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Output Rise Time
e

115Vac Full Load 230Vac Full Load

ol Frgn iz £2.58 5

LRER LS Frieta]
0. EDIEEm=

Trise: 17.15mS Trise: 18.6mS
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Dynamic
—

90Vac 10%~90%~10% 0.1A/uS 115Vac 10%~90%~10% 0.1A/uS

Fotld
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Vomin
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5.305
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BJT Voltage Stress

264Vac Full Load
Vi ax: 499V

264V ac Short
Vyiax: 449V

1
B T
R R
- S e |
_a

AP3I968/69/70/70S

Primary Side Power Switcher for Off-line SIWVIFPS

Absolute Maximum Ratings (Note 2)

FParameter Symbaol Value LTmit

Supply Voltage e =0 3 to 22 '

FB Input Voltage rn -1 to 10 L%

Collector-ennmtter Voltage VeRo TOoD N
Proprietary & Confidential
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Schottky Voltage Stress
e

264Vac Full Load
Vyax: 37.2V

264V ac Short
Vyax: 32.6V

SCHOTTKY BARRIER RECTIFIERS

Absolute Maximum Ratings (1,=25°

C. unless otherwise noted) (Note 1)

Parameter Syvmbol Value Umit
Maximum Repetitive Peak Reverse Voltage VerM 40 L4
BCD Semiconductor Manufacturing Limited @ 2003 All rights reserved 18 Pr opr ietary & Confidential




Temperature Rise

Rated temp 90V/AC 264V/AC 11 v s

L ocation (C) (C) (C) (C) Utilizationratio
C2(6.8uF/400V) 105 69.80 71.26 71.26 67.87%
| C(AP3968) 110 91.84 103.63 103.63 94.2%
Coil 130 85.43 90.43 90.43 69.56%
Core 130 83.71 87.94 87.94 67.65%
Schottky (APD340) 110 91.84 94.16 94.16 85.6%

Ambient temperature 42.55 42.70 42.70

B - B4 SEEdia - 00:52-11_984
I i ek il
- & B ik R -
Eie n = AL | i v vl =
':f o Er——————"— b g = u“_“ i B o ST T AR AR EST (8| i Fre% .1 oy
§ NS L Y FFEl E - |=r2m 1288 nsTR 20128 =) [ IRCETE=S [<F .3 SEE Y Eah v HE ksl
i S 4 i =] [ z0 [= 60 C 103.6300 C
WAL Ezb'g‘;ﬁﬁﬁ |- 20 [} 70 c 77.84800 C
L 5 et 113 20 =] 65 (=3 66.00200 C
B (P | JmiE- 20 c 55 (o] 87.94200 C
W RIS W & T () EEhEAT v 5k ?:U [=] 50 C 42.69900 C
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Conduction

230Vac Full Load L 230Vac Full Load N
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Margin: >10dB Margin: >10dB
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Common Mode Noise

90Vac 10ohm Resistor Load

340mV

800mV

e i e T e e P Sty U P SN

i
B

115Vac 10ohm Resistor Load

e e Pt i ettt e el iirpaerd

264Vac 10ohm Resistor Load

&

]
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ESD

(X el | Y
EP\.. BV

BN

NoLoad Full Load

Air Discharged

Result

Result

230Vac No Load and Full L oad

15kV

16kV

17kV

18kV

19kV

20kV

+

+

Pass
Pass
Pass
Pass

Pass

Pass

Pass

Pass
Pass™"
Pass

A 4
Pass_ ) Pass

Pass

s
V4

Pass
Pass
Pass

Pass

Pass
Pa;s\v
Pass
Pass
Pass

Pass

Typecal potition for drect
dscharge fo EUT

Horzontal coupling plane
(HCP) 18mic08m

|
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Thank You!!!
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