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AP3771For 5V 2A Pad Charger Solution

Gener al Design Specification:

@ AC |nput Range 90-264Vac

@ DC Qutput 5V, 2A

@ Meet “<30mW”No-L oad standby Power Consumption Requirement
@ Meet “6-Star ”’Requirement
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Key Performance

ltem Spec Test Conditions Test Data Result
Output Voltage  4.75~5.25V 90~264Vac @ 0~2A 4.94~5.06V Pass
Ripple <100mVp-p 90~264Vac @ 0~1A 85mVp-p Pass
Standby Power <30mWwW 230Vac @ OA 23mW Pass
. 90~264Vac @ 0.2~1.8~0.2A
Dynamic 4.5~5.5V 5MS 0. 5A/US 4.72~5.28V Pass
Common Mode 90~264Vac @ 0.5A

Noise =AWP 30k~500kHz 1Vp-p Pass
EMC EN5653§28 ] 115Vac 230Vac@ 2A 8dB Pass

ESD 15kV 230Vac @ 2A 18kV 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 (6-Star)

EMI

Min

90

47

4.75

78.7

Type Max

264
50/60 63
30

S 5.25

10
100

2.4
45

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 6dB 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 ==C -
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Bill Of Material

*xB g VA e
G AFEZS0.1UF/25V £15% 0603 X7R c1 1
b B ZS1000PF/250V £15% 1206 X7R 2 1
Ik B ZS1000PF/50V £15% 0805 X7R 3 1
MEFEEZS1uF/25V £15% 0805 X7R Ca 1
& AE8Z54.7uF/25V +15% 0805 X7R 5 1
s E-ERRE 1.5Q +1% 0805 1/6W RS 1
Ik EFERE 1.6Q +1% 1206 1/6W RLR2 2
Ik E-FEEE 6.8MQ +5% 1206 1/4W R3 R4 >
I AEBRR 3.3K £1% 0603 1/6W R6 1
NG EBZS 18pF/25V £15% 0603 X7R R7 1
% REBIA 16KQ 1% 0603 1/6W RS 1
st [MFTEBRE 39KQ £1% 0603 1/6W RO 1
& MEFFEERE 100Q +5% 1206 1/4W R10 1
b FrEBRE 100KQ +5% 1206 1/6W R11 1
& F-EERR 4.7KQ+5% 0805 1/6W R12 1
IR FERRE 10Q +5% 0805 1/6W R13 1
M 27— HRE1N4148 0.5A 70V DO-123 D8 .
R A AP3771K6TR-G1 SOT23-6 Ul 1
R L2 1
NG E R —#kES1M 1A 1000V D5 D6 5
s B E — iR ET10U45 D9 1
NG EEAATABS10 BR1 1
N-MOSFET CS4N60 TO-126 01 1
FEfZEEZS8.2uF 400V 8*14mm EC1, EC2 >
AZEBZA470uF 6.3V 6.3*11mm EC4 EC5 2
il FEKZIERR RM6 T1 1
ff {EIREm330uH 1W L1 1
% YEBZ 100PF/250V 1 .
[REa 2% 2A 250V FR1 1
USB Af4+2Pin USB 1
PCBAR 38*28 *1.6mm FR-4#1/& PCB 1
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Transformer Specification
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Regulation, Ripple, OCP and Efficiency

VIN(V)

90V/60Hz

115V/60Hz

230V/50Hz

264V /50Hz

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

3.035 4.94
6.11 4.976
9.2 4.996

12.41 5.047
3.03 4.944

6.071 4.99

9.136 5.005

12.267 5.05

3.097 4.943
6.1 4.999

9.125 5.017

12.19 5.06

3.127 4.938

6.128 5.002

9.181 5.015

12.25 5.06

lo(A)
0.5
1
1.5
2
0.5
1
1.5
2
0.5
1
15
2
0.5
1
1.5
2

Ripple (mV)  Pgyr(W)

50 2.47
75.6 4.976
81.45 7.494

85 10.094

48 2472

71 4.99
7.7 7.5075
80.4 10.1
50.9 4.943
71.9 4.999
72.4 7.5255

72 10.12
50.8 2.469
70.1 5.002
74.8 7.5225
74.8 10.12

* Note: Output Voltage measured at end of PCB

n
81.38%

81.44%
81.45%
81.35%
81.58%
82.19%
82.17%
82.33%
79.8%
81.95%
82.47%
83%
78.95%
81.62%
81.93%
82.61%

OoCP Averagen SPEC.
2.18 81.4%
2.215 82%
Level VI
78.7%
2.27 81.8%
2.28 81.27%
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Output V-I Characteristics I ; ED\_ BV
@,

— 115V AC Vout
— 230V AC Vout

Vout low limit

Output voltage (V)

Vout high limit

0.5 1 1.5 2 2.5 3

Output current (A)
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Standby Power
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Output Ripple & Noise

115Vac No Lo

ERTE =5

o /4.5mv

45.4mV

BCD Semiconductor Manufacturing Limited @ 2003 All rights reserved 12 Pr opr ietary & Confidential



Output Ripple & Noise

| 90Vac Full Load :

e 80.Vmv

74.1mV
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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

| VEROO e, 4 2N EALSR AGATHY
el PANSes Moo g
B e [ T E e [ R T
T riv T riv

Kira k(1) 10 330y bali; ol n.-qY Kiraef1i1) # Kb

Trise: 10.48mS Trise: 8.995mS
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Dynamic

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

Vomin
4.72
Vomax

5.28

s o R

230Vac 10%~90%~10% 5mS 0.5A/uS

Vomin
4.72
Vomax

5.28

115Vac 10%~90%~10% 5mS 0.5A/uS
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MOSFET Voltage Stress
e

264Vac Full Load
Vuax: 938V

iy
II|| ]

|I|| ML

||||.

UNCE

264V ac Short
Vyax: 476V

PARAMETER SYMBOL RATINGS UNIT
Drain-Source Voltage Vbss 600 V
Gate-Source Voltage Viss 130 V
BCD Semiconductor Manufacturing Limited @ 2003 All rights reserved 17 Pr opr ietary & Confidential




Schottky Voltage Stress
—

264Vac Full Load
Viax: 36.0V

1 Nembipiing Dl | .ll
Iy SIA LR Lot
I I|||'II i L AT [IaTMM

i I
I vt | Lty I.' f III III |I Y I|I I { V

264V ac Short
Vi ax: 30.8V

Characteristic Symbol Value Unit
Peak Repetitive Reverse Voltage VRRM
Working Peak Reverse \/oltage VewM 45 V
DC Blocking Voltage VRM

v
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Temperature Rise

L ocation Rateg:i temp QOY/AC 264Y/AC T'l"AX Utilization ratio
(C) (C) (C) (C)

EC2(8.2uF/400V) 105 90.2 86 90.2 85.9%
EC4(6.3V/470uF) 105 98.9 99.6 88.82 94.8%
Q1(4N60) 130 100.1 101.7 101.7 78.2%
Coil 130 114.17 114 114.17 87.8%
Core 130 104.8 105 105 80.7%
Schottky (10U45) 130 106.4 107 107 82.3%

Ambient temperature 45.3 45.3 45.3
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RO AT 15 = [ 1] ie Wme ey
b et L ¥ " i " . [
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Conduction

@

dBpV

230Veac Full Load L

RBW 9 kHz
Mr 10 ns
Att 10 dB AUTO PREAMP OFF

100

90

1 MHz 10 MHz

1 PK

CLRWR
80

SGL

7o

TDS

60

TENR5022Q

150—]

022A

4

Al

YAV ey

14

150 kHz

30 MHz

Date: 2.NOV.2012 03:19:09

Margin: >8dB

dBpv

O

230Vac Full Load N
A

RBW 9 kHz
Mr 10 s
Att 10 dB AUTO PREAMP OFF

[ T el |
EPN\.. Yy

SGL

TDS

6DB

100 1 Mz 10 MHz
90
1 PK
ARWR
RV
MENSE022Q
160
022A
1
e [l P i bl
1-30 WM““/ W\A"‘/‘M"\r'“\«
~ ‘k/’\/,.u\/\/\uwwv’\‘\ Ty
Mo R
* R
10
0
150 kHz 30 MHz

Date: 2.NOv.2012 03:21:23

Margin: >8dB
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Common Mode Noise

90Vac 10ohm Resistor Load

115Vac 10ohm Resistor Load
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ESD P £ EA

L AW
B

NoLoad Full Load

Air Discharged Result Result
Im mmhmm
230VacNo L oad and Full Load mm
+ Pass Pass
15kV
- Pass Pass
Y + Pass Pass
- Pass Pa@
+ Pass Rass
17kV \_/
- Pass () Pass
o + Pass Pass
v A
- CBess  Pas(U
+ Pass Pass
19kV N
)— Pass Pass
+ Fail Fail
20kV _ .
- Fail Fail
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Thank You!!!
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