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M. WpehE &

Estimated
No. Component name Circuit BOM |Supplier |Price/pcs  |Price total
diagram ity Name uP
code RMB RMB

Electrical part

1 IC PWM AP 1661 SOP-8 11 1| BeD sEMI

2 IC AP4313 S0T23-6 U3 1| BcD sEMI

3 Bridge Rectifier GBU406 4A 600V F2 1

4 Diode Rectifier 1000V 1A FR107 DO-41 D1D2 2

5 Diode Rectifier 75V 200mA 1N4148 DO-35 D3 D5 2

6 FUSE 2A 250V F1 1

T N-Channel Mosfet FCPF11NGOF TO-220 o] 1

8 Common Choke 50mH ) 72404 T1T2 2

9 MOV AT1K MOV1 1

10 PCB17 50P-4 2 1

11 Fast Recover Rectifier MBR10200CT TO-220 D4 1

12 Transformer PQ3220 T4 1

13 Zener 12V £2 1

14 NC Q27173 3

15 X-Capacitor 0.15UF/250V C1 1

16 Capacitor CBB 0.47UF/400V C2 1

17 Capacitor Ceramic 1000PFA1KV C3 1

18 Y-Capacitor 2200PF/250V CY1 1

19 Capacitor Ceramic 0.1UF/50V 0805 C8C12C14 3

20 Capacitor Ceramic 1000PF/100V D805 C7CaC13 3

21 Capacitor Ceramic 0. 47UF/S0V 0805 c4CN1 2

22 Capacitor Ceramic 0.047UF/50V 0805 C10 1

23 Capacitor Ceramic 0.01UF/S0Y 0805 C6 1

24 NC Ch5 1

25 Capacitor Electrolytic 1000UF/35V EC2 EC3 EC4 EC5 4

26 Capacitor Electrolytic 47TUF/S0V EC1 1

27 Capacitor Electrolytic 100UF/50V EC6E 1

28 Resistor 0_1ohm 1W R22 1

29 Resistor Dohm 5% 0805 R20 1

30 Resistor 0 68ohm 5% 1206 R16 R17 R13 3

k) Resistor Tohm 5% 1206 R23 1

32 Resistor 100chm 5% 1206 R4 1

33 Resistor 10ohm 5% 0805 R11 1

34 Resistor 10ohm 5% 1206 R21 R27 2

35 Resistor 220hm 5% 0805 R10 1

36 Resistor 1 5Kohm 1% 0805 R12 R28 2

37 Resistor 2. 2Kohm 5% 0805 R34 1

38 Resistor 4. 7Kohm 1% 0805 R14 R25 R32 R36 4

39 Resistor 10Kohm 1% 1206 R38 R39 2

40 Resistor 10Kohm 5% 0805 R26 R30 2

41 Resistor 20Kohm 5% 0805 R13 R24 2

42 Resistor 36Kohm 5% 0805 R29 1

43 Resistor 47Kohm 5% 0805 R31 R41 2

44 Resistor 68Kohm 5% 0805 R15 1

45 Resistor 100Kohm 5% 1W R3 1

46 Resistor 100Kohm 5% 1206 R7TRE RS 3

A7 Resistor 1 5Mohm 5% 1206 R1R2 R5 RE 4

48 Resistor 1TMohm 5% 0805 R29A 1

49 NC R19 R33 R35 R37 4
Total 72 0.000000
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Transformer SPEC

Project(1il ) : 28V2.15A(AP1661)
Designer (1] ) :  Star Gong

DATE (E Eﬂ) : 2009/1/16 BCD SeqicoNDuUcTOR MANUFACTURING LIMITED
1.Core and Ferrite type:

PQ3220 PC40

2.SCHEMATIC DIAGRAM (BOTTOM VIEW)  3.Bobbin Mounting Direction as per the following sketch

SrEL R E (R ALIED BOBBIN #fi A 7y [ (un | 1#)
3 30
PIN 1= I'I
-l 3
4 03 L
7
6 e}
8
5 O PN 12— 2.0
“. "HRIRI[E] 4 . = AR

4. Primary Inductance J5iill HL&
[l ¥ (Pin 6 — Pin 5):; Lp=470uH, +7% (@ 1kHz), iR/ (20uH.
High voltage 3000VAC lsec <1mA

5. WINDING DETATLS T ##24k

- Start Finish Tums Wire Dia. Wels Type fipreadi/ : \Vn_ig Tums/Laver
Wdg No. o — L Even Direction
ek 1§57 i) ES T Bk FITE e oS No. Of Layers
BREk ik WisRIE S e 2k 1wl
R = $0.4mm .
W1 6 2 24T 1UEW-F RIGHT 24T, 1 layer
1 layers of Polyester Yellow tape, T=0.05 mm
“ h0.5 *2 PN e et TT+7T,
W2 8 14T | “ o B — IR SE RIGHT 2y
1 layers of Polyester Yellow tape, T=0.05 mm
0.4
w3 2 5 24T $9 Ao RIGHT 24T. 1 layer
1 layers of Polyester Yellow tape, T=0.05 mm
Omm WHIH 1.2 [, R AR, b A Pind Hi.
1 layers of Polyester Yellow tape, T=0.05 mm
$0.2mm -
W4 3 4 8T TUEW-E RIHGT 8T. llayer
3 layer of Polyester Yellow tape, T=0.05mm
Tinned first times
Assembling the core and curing
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7.2 FEARHPERENE
7.2.1 | AR S EOA T AR 15 1 R Wi 2
7.2.2 | K \HUEHEIEIE Wi
7.2.3 | Hnhau B ONHLHS 90V T 264V, gk Hisk = 4 10% Wi A2
7.2.4 | FFRHLEE A IONHLER 90V AT 264V, Elir k. WAL Bisk= 4 10% Wi A
7.2.5 | JFHLAERS By ONHLHS 90V i1 264V, gk Hisk =28 Wi
7.2.6 | futh BT IE i N FELIE 90V 1 264V, ik Wi
7.2.7 | W RS T AR 15 1R Wi 2
7.2.8 | FuhahA s T AR 15 1R Wi 2
7.2.9 | i EINER Wi A
7.3. EMC Uiz
7.3.1 | fE IR [ EN55015 T
7.4. THD M
7.4.1 | THD i, IEC61000-3-2 Wi 2
7.5 MR &5 FIE ZER Wi 2
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7.2 FA R
721 H BHAL

o it A WA | WECPF | E T 28V 4 TN N Wi 2
w (>0.9) (2.05~2.25A) p)
90 0.78 69.4 0.989 2.16 87.15% 29.3 1.78
115 0.60 68.1 0.989 2.16 88.81% 29.3 1.72
230 0.30 66.3 0.955 2.16 91.22% 29.3 1.6
264 0.27 66.2 0.937 2.16 91.36% 29.3 1.58
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Chil 100y W L T T Fooaz o <hl ool
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7.2.3 8o
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J .,I

A ooy FLIOLOMS & Chl 05 Z00RY, Al 100 Y
e | 0nnnnps
90V, A H 264VET N, i 5
FrE: <2.8VDC HlE: AL
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7.2.45 Xl

oy G A T0RE & Chl F G960 [ FI00Ins & <hl £ 960

0oy & SHT Thi £ 8.60v ooy SHT  Shl F 960

FrfE: <30.24VDC HIE: WAL
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7.2.8 kUK AR T o

7E0%~100%~0% 1 2 iy HEAT 1 2R AR MR, g4 R AR k. FERAR LI IE K N 0. 1A/us. HE 3t ol
e KAE/NT-30.24V,

Chl Min
4.2 ¥

Chl Min
214

Al 00Y W M 200mns & Chl £ 960 Al 00Y W M 200mns & Chl £ 960
115V, H i S AR AR 264V N, i H S R AR
FrvfE: e T a2 A 1D I sk FE: Wi

7.2.9 UE I
MR SE: fHIE 60°C  EYE 90% #HL LAF2HE C G, B &

I'tem 90Vac 115Vac 230vVac 264Vac
(APgéGI) 82.1C 81.4C | 85.8C | 86.7°C
(GEEXK) 93.4°C 88.6°C 84.7°C | 83.4C

T4 ] 0 ) 0
(PQ3220) 113.0°C 111.2°C | 107.3°C | 104.7°C

(FloNgéOZFP) 106.2°C 102.5°C | 95.1°C | 94.7C

D4

108.4°C 104.8°C 100.4°C | 100.8C

(UF1604FCT)
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7.4  THDIA
California Instruments 2/27/2009
San Diego, California 3:02:02 PM
Harmonics - Class-C per A-14(Run time)
EUT: 60W i . Tested by: PEI
Test category: Class-C per A-14 (European limits) Test Margin: 100
Test date: 2009-2-27 Start time: 14:58:03 End time: 15:00:43
Test duration (min): 2.5 Data file name: H-000275.cts_data

Comment: On
Customer: BCD

Test Result: Pass Source gualification: Normal

Current & voltage waveforms

300
E 200 é
£ 100 g
< [
- 0 2
3 100 S
= w
3 -200 ~
-300

Harmonics and Class C limit line European Limits

0.125
0.100
0.075
0.050

0.025

Current RMS(Amps)

0.000 ' ™=

TI-I-.ll-l-I+l-lTl-llIII--l-T-l-TIIII’

4 8 12 16 20 24 28 32 368 40
Harmonic #

Test result: Pass Worst harmonic was #11 with 51.45% of the limit.
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California Instruments 2/27/2009
San Diego, California 3:02:02 PM

Current Test Result Summary (Run time)

EUT: 60W - Tested by: PEI
Test category: Class-C per A-14 (European limits) Test Margin: 100
Test date: 2009-2-27 Start time: 14:58:03 End time: 15:00:43
Test duration (min): 2.5 Data file name: H-000275.cts_data

Comment: On
Customer: BCD

Test Resuit: Pass Source qualification: Normal
THC(A): 0.06 I-THD(pk%): 20.88 POHC(A): 0.010 POHC Limit(A): 0.029
Highest parameter values during test:

V_RMS (Volts): 229.81 Frequency(Hz): 50.00
I_Peak (Amps): 0.778 I_RMS (Amps): 0.327
I_Fund (Amps): 0.303 Crest Factor:  2.454
Power (Watts): 69 Power Factor: 0.921

Harm# Harms(avg) 100%Limit %of Limit Harms(max) 150%Limit %of Limit Status

2 0.003 0.006 46.9 0.004 0.009 47.08 Pass
3 0.048 0.084 68.6 0.052 0.125 41.55 Pass
4 0.004
5 0.020 0.030 67.6 0.022 0.045 48.57 Pass
6 0.004
7 0.011 0.021 63.6 0.012 0.032 39.12 Pass
8 0.004
9 0.008 0.015 50.1 0.008 0.023 38.68 Pass
10 0.005
1 0.006 0.008 60.8 0.007 0.014 5145 Pass
12 0.004
13 0.005 0.008 51.0 0.006 0.014 44.39 Pass
14 0.004
15 0.004 0.008 433 0.005 0.014 40.18 Pass
16 0.004
17 0.004 0.008 39.8 0.005 0.014 3748 Pass
18 0.004
19 0.003 0.009 37.8 0.005 0.014 33.54 Pass
20 0.004
21 0.003 0.008 371 0.005 0.014 35,24 Pass
22 0.004
23 0.003 0.008 34.8 0.005 0.014 39.37 Pass
24 0.005
25 0.003 0.008 34.6 0.005 0.014 35.34 Pass
26 0.005
27 0.003 0.009 341 0.005 0.014 3587 Pass
28 0.004
29 0.003 0.008 29.3 0.004 0.014 32,07 Pass
30 0.004
3 0.003 0.009 30.0 0.004 0.014 30.61 Pass
32 0.004
33 0.003 0.009 30.6 0.004 0.014 30.01 Pass
34 0.005
a5 0.003 0.009 33.2 0.004 0.014 3261 Pass
36 0.005
a7 0.003 0.009 34.6 0.005 0.014 33.96 Pass
38 0.005
39 0.003 0.009 344 0.005 0.014 3588 Pass
40 0.005

Note: Dynamic limits ware applied for this test. The highest harmonics values in the above table may not occur
at the same window as the maximum harmonics/flmit ratio.

16/18



[B@D

HOCD SEMICONDUCTOR MAMUFACTURING LiMITED Anaj Og I CS and POWer M anage‘nmt %Iutlon F)r OV|der

California Instruments 2/27/2009
San Diego, California 3:02:02 PM

Voltage Source Verification Data (Run time)

EUT: 60W . Tested by: PEI
Test category: Class-C per A-14 (European limits) Test Margin: 100
Test date: 2009-2-27 Start time: 14:58:03 End time: 15:00:43
Test duration (min): 2.5 Data file name: H-000275.cts_data

Comment; On
Customer: BCD

Test Resuit: Pass Source qualification: Normal
Highest parameter values during test:
Voltage (Vrms): 229.81 Frequency(Hz): 50.00
I_Peak (Amps): 0.778 |_RMS (Amps): 0.327
I_Fund (Amps): 0.303 Crest Factor: 2.454
Power (Watts): 69 Power Factor: 0.921
Harm# Harmonics V-rms Limit V-rms % of Limit Status
2 0.141 0.460 30.60 OK
3 0.573 2.068 27.72 OK
4 0.080 0.460 12.99 oK
5 0.077 0.919 B8.41 oK
6 0.029 0.460 6.29 oK
7 0.041 0.689 5.92 OK
B 0.023 0.460 4,96 OK
9 0.027 0.460 584 OK
10 0.024 0.460 517 oK
1 0.025 0.230 10.81 OK
12 0.017 0.230 7.31 OK
13 0.019 0.230 8.28 OK
14 0.009 0.230 4,09 OK
15 0.017 0.230 7.32 (0] 4
16 0.016 0.230 6.87 OK
17 0.021 0.230 9.26 OK
18 0.016 0.230 7.00 oK
19 0.013 0.230 5.55 oK
20 0.015 0.230 6.59 oK
21 0.010 0.230 4,35 OK
22 0.009 0.230 3.72 OK
23 0.010 0.230 4.29 oK
24 0.006 0.230 2.76 OK
25 0.011 0.230 4.91 oK
26 0.010 0.230 417 OK
27 0.009 0.230 3.91 OK
28 0.008 0.230 3.53 OK
29 0.008 0.230 3.27 OK
30 0.009 0.230 3.76 OK
31 0.008 0.230 3.30 OK
32 0.007 0.230 318 OK
33 0.008 0.230 3.35 oK
a4 0.006 0.230 2.45 OK
35 0.004 0.230 1.93 OK
36 0.005 0.230 2,04 OK
37 0.007 0.220 284 OK
a8 0.004 0.230 1.95 OK
39 0.008 0.230 2.59 oK
40 0.006 0.230 2.81 OK
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7.5 WALER
IiH b5 N mA | B AR
HIA
HLE 85 265 VAC 0K
PR 47 50/60 64 Hz 0K
EERINFE 2 W Pass
T
S B 24 28 30.24 Vv Pass
S B S S0 2 Vv Pass
i R 2.05 2.15 | 2.25 mA Pass
FEERINFE 0.3 W Pass
ThRE % 0.9 Pass
B
4 H S YE Bl R 85 % Pass
He
EMC EN5015 Pass
THD 1EC61000-3-2 Pass
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