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Engineering Test Report
Design of 5V*2.4A Charger with SC1225K (InnoSwitch)

Features :
• Build in Secondary Sync-Rectification. Efficiency Ratings exceeded DoE & CoC_v5.0;
• Integrated-Secondary Side Regulation with Fast DLR;
• Complete System and Output Protections (SCP, OPP, OCP, OVP, OTP).
• Simple Transformer Design

Demo Design # PI-C-USB-50 (Rev-1)
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Description Symbol Min Typ Max Units Comment/ConditionsVoltage VIN 90 264 VAC 2 Wire  no P.EFrequency fLINE 47 50/60 63 HzNo-load Input Power PIN 30 mW Input 230 VACOutput Voltage VOUT           4.85 5.00 5.25 V            Measured at the End of Cable, Output Current IOUT  2.4 AOutput Ripple Voltage VRIPPLE 150 mVP-P Measured at the End of PCBTotal Output PowerContinuous Output Power POUT 12 WPeak Output Power POUT_PK WConducted EMI Margin 6 dB CISPR22B/EN55022 class BAverage Efficiency h % 115 and 230VACAmbient Temprature TAMB 40 ℃ Free convection, sea levelSurge Test TBD kVSafety

OUTPUT

INPUT

Designed to meet IEC950, UL1950 Class II

1. Power Supply Specification
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2. Schematic – General 

Note:
I-Limit set to :750mA

P

220P
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3. Schematic – Added Primary OVP

P

Note:
I-Limit set to :750mA
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4. BOM

Number Quantity Reference Value Description
1 2 EC1,EC2 10uF 10uF, 400 V, Electrolytic, 10 x 10
2 2 C3,C4 560uF 560uF,6.3V, Solid cap ,(8 x 9)
3 1 C1 1nF 1nF, 250V, Ceramic, X7R,0805
4 1 C2 10uF 10uF,  50 V, Ceramic, X7R, 1206, part number :GJ831CR61E106KE83
5 1 C4 220pF 220pF, 100V, Ceramic, X7R,0805
6 1 C6 1nF 1nF, 100V, Ceramic, X7R,0805
7 1 C3 0.1uF 100 nF, 50 V, Ceramic, 0805
8 1 C5 2.2uF 2.2uF,  25 V, Ceramic, X7R, 0805
9 1 C7 330pF 330pF,  25 V, Ceramic, X7R, 0603
10 1 C8 10pF 10pF, 100V, Ceramic,X7R,0603
11 1 Q1 QM6016S  60V,6A, N-Channel Mosfet, SO-8
12 1 Q2 2N3906 2N3906,PNP transistor.
13 1 CY1 220pF 100pF, 250VAC,  Y1
14 1 BD1 MBCR20M 1000V, 2 A, Rectifier
15 1 D1 M7 1000V, 1 A, Rectifier SMA
16 1 D2 RIM 1000V, 0.8 A, Fast Rectifier, Sub SMA
17 1 D4 BAV21 250V,small signal diode, SOD123
18 1 D5 SS160 60 V, 1A, Schottky,  Sub SMA
19 1 ZD1 9.1V 15V, Zenner, DL-35
20 1 F1 2A 2A, 250V, Time-lag fuse,
21 1 RT1 5R 5D-5, 5R, 2A, Thermistor
22 1 LF1 30uH 30uH, NiZn toroild CM Choke
23 1 L2 200uH 200uH,Drum inductor ,5X7
24 1 L1 1K Bead , 1K @ 100Mhz
25 2 R1,R7 68 R 68R, 5%,Thick Film, 1206
26 1 R2 100 K 100 K,5%,Thick Film, 0805
27 1 R3 3K 3K, 5%,Thick Film, 0603
28 2 R4 22 R 22 R, 5%,Thick Film, 0603
29 1 R10 10K 10K, 5%,Thick Film, 0603
30 1 R12 22R 22 R, 5%,Thick Film, 0805
31 1 R13 47R 47R, 5%,Thick Film, 0805
32 1 R8 91 K 91 K, 1%,Thick Film, 0603
33 1 R9 30 K 30 K, 1%,Thick Film, 0603
34 1 R17 R082 82m, 1%,Thick Film, 2516
35 1 R18 10K 10K, 5%,Thick Film, 0603
36 1 T1 EE1621 Extended Bobbin, EE1621, wide core, Vertical

37 1 U1 SC1225k
Innoswitch, SC1225K, 100kHz, 4D-FET, A/R=65%, CDC=6%, CC 2A 
(Current Limit set to 750mA by C3, 100nF)

38 2 HS HS Heatsink
Total : 43
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Component side Solder side 

5 Circuit Board

InnoSwitch
SC1225K (U1)

QM6016S
(SR FET)
Q1

12 mm10mm



Page 7
Engineering Report (SC1225K for 5V@2.4A Charger)-Rev1

Confidential and Proprietary Copyright 
http://www.powerint.com

Power Integrations China-ShenZhen Branch
17rd Floor, Hivac Building, No 2, 
Keji South 8th Road, Nanshan District, ShenZhen, China. Zip Code: 518057
TEL:+86-755-8672-8689; FAX:+86-755-8672-8690  E-mail: chinasales@powerint.com 

Component side Solder side 

6. Circuit board

Safety Slots (to be inserted with 
Mylar Insulation Sheet)

Safety Slot (to be 
opened underneath 
the InnoSwitch)

Safety hole (Φ2mm),  adjacent 
to stand-off, underneath the 
InnoSwitch)
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MATERIALS:
1. Core : EE1621 (Ferrite Material TDK PC40 or equivalent, 

Ae=33mm^2, Bw=5.4mm)
2. Bobbin : ELPD16 (4pin+2pin).
3. Magnet Wires (Pri) : Type 2-UEW 
4. Magnet Wire (Sec) : Triple Insulated Wires 

SCHEMATIC

ELECTRICAL SPECIFICATIONS:
1. Primary Inductance (Lp) = 640uH± 7% @100KHz
2. Primary Leakage Inductance  50uH 
3. Electrical Strength = 3KV, 50/60Hz,1Min

FINISHED :
1. Varnish the complete assembly

Triple Insulated Wire （Anti-Clockwise)
0.65mmx1 5T –Secondary

2UEW 0.24 mmx1 20T – Primary (Clockwise)

FL2(F)

4(S)

FL1(S)

Secondary

2T Tape

2T Tape

Primary

2UEW 0.17 mmx1  8T – Bias (Anti-Clockwise)
2UEW 0.17 mmx2  8T – Bias (Anti-Clockwise)

2(F)

2UEW 0.24 mmx1 19T – Primary (Clockwise)

3(F) 1T Tape

7. Transformer Information
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FL1
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4
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x
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8T

Note: Core is connected 
to PIN-4

2(S)

2UEW 0.24 mmx1 19T – Primary (Clockwise)

Wire dressing direction

Wire started in clockwise direction 
from pin-3 and ended at pin-4 

when looking from the bottom side 
of the bobbin(right photo)
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Pin1

Pin5

Pin8

1

Bias
8T

2
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* Note: Output voltage & Ripple is measured at PCB End.  

8. Regulation, Ripple & Efficiency Measurement

VIN  PIN VOUT IOUT VRIPPLE POUT η Average DOE
(VAC) (W) (V) (mA) (mVP-P) (W) (%) η(%) η (%)

0.008 5.05 0 30
3.59 5.13 600 35 3.08 85.67
7.40 5.21 1200 65 6.26 84.54

11.30 5.28 1800 60 9.51 84.17
15.34 5.35 2400 55 12.84 83.73
0.080 5.05 0 30 0 0
3.64 5.13 600 35 3.08 84.52
7.34 5.21 1200 65 6.25 85.18

11.18 5.28 1800 65 9.50 85.01
15.15 5.35 2400 55 12.84 84.75
0.010 5.05 0 35 0 0
3.75 5.13 600 40 3.08 82.08
7.42 5.21 1200 50 6.25 84.32

11.15 5.28 1800 75 9.50 85.24
15.06 5.36 2400 70 12.86 85.42
0.012 5.05 0 35 0 0
3.77 5.13 600 40 3.08 81.64
7.49 5.21 1200 50 6.25 83.47

11.19 5.29 1800 75 9.52 85.09
15.08 5.36 2400 70 12.86 85.31

264

90

230

115

79.94

84.53

84.26

84.86

83.88
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9. Output VI Characteristic

VIN=264VacVIN=90Vac

IOUT(500mA/Div)

V O
U

T(
1V

/D
iv

)

(Measured at PCB end)

IOUT(500mA/Div)

V O
U

T(
1V

/D
iv

) (A/R  ~3V)(A/R  ~3V)
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CH4: Output Voltage, 0.5V/Div 
CH2: Output Current, 1A/Div

Test Conditions:

1. AC input = 90VAC
2. Load range: 0A-2.4A-0A
3. Frequency: 100Hz(5ms/5ms)
4. Slew rate: 0.25A/S

CH1: Output Voltage, 0.5V/Div 
CH2: Output Current, 1A/Div

Test Conditions:

1. AC input = 264VAC
2. Load range: 0A-2.4A-0A
3. Frequency: 100Hz(5ms/5ms)
4. Slew rate: 0.25A/S

10. DLR Load Response (5ms/5ms,measure at PCB end)

0A

2A

(4.82V)

(5.51V)

0A

2A

(4.95V)

(5.51V)
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90Vac
Rise time=8.2ms

115Vac
Rise time=6.7ms

230Vac
Rise time=3.9ms

264Vac
Rise time=3.45ms

11. Output Rise Time (2A load)
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12. OVP Test (with Primary OVP)

Vo=5V
90V 0A

Vo=5V
264V 2.4A

Max 7.07 V Max 6.96V

Max 7.07V Max 6.96V

Vo=5VVo=5V

Vo=5V Vo=5V

Vo=5V
264V 0A

Vo=5V
90V 2.4A
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Test Condition:
VIN=264VAC, Iout=2.4A

RESULT:  PIV= 43.7V

Device used :

a) SR-FET (Q1) = *QM6016S@6A/60V;

b) Parallel Diode (D3) : SS160 @1A/60V

13. Output SR-FET Maximum PIV
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Test Condition:
VIN=264VAC, IOUT=2.4A

Power ON

RESULT: VDRAIN-MAX =529V

14. Maximum Drain Voltage During Start up

(InnoSwitch, SC1225K)
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115VAC, L 115VAC, N

230VAC, L 230VAC, N

(Output Floating, EN55022 Class-B Limited)
15. Conduction EMI (PK and AV)

AV

PK

AV

PK

AV

PK

AV

PK
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16.1 RE test  

230Vac
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16.2 RE test  

120Vac
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17. Temperature Rise

Input:90Vac Load:4A Input:264Vac Load:4A
Components Temperature(℃) Temperature(℃)T-Ambient 40.5 40.3U1(SC1225K) 98.2 94.8Core 100.2 99.2T1(winding) 102.1 101.3Q1, SR-MOSFET 101.7 103.2EC3, Solid-Ecap 560uF 6.3V 98.0 99.5EC2,bulk cap 89.0 82.6

Test Setup :

a) Perform under a controlled temperature chamber with Ambient 40℃;

b) PCB is being mounted inside an enclosed simulated plastic housing ;

c) Thermal coupler (type-K) are attached to respective measuring points;

d) Temperature is recorded after 2 hours from initial turn on.

Test set up with UUT inside a 
simulated casing
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18. Product Selection Table

Part used in 
current design
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19. Product Specification

(for < 15W) (for design < 20W)(for < 15W, part used in current design)
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20. SR-FETs (Preferred Sources)

Part used in current design
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21. Change Revision History

Revision History
Date Author Revision Description & changes Reviewed

2 Sep-2014 RL Rev-1 Initial Release EH Quek
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China Sale Contacts and Important Note

China Sales Contacts Important note
CHINA (Shanghai)
Room 2410,Charity Plaza, 
No. 88, North Caoxi Road, 
Shanghai, PRC 200030
TEL: +86-21-6354 6323
FAX: +86-21-6354 6325
E-mail: chinasales@powerint.com

中国上海
上海市漕溪北路88号
圣爱广场2410室
邮编: 200030
电话:+86-21-6354 6323
传真:+86-21-6354 6325
电子邮件: chinasales@powerint.com

CHINA (Shenzhen)
17/F, Hivac Building, No 2, Keji South 
8th Road, Nanshan District, 
Shenzhen China 
Zip Code: 518057
TEL:+86 755 8672 8689 
FAX:+86 755 8672 8690
E-mail: chinasales@powerint.com

中国深圳

广东省深圳南山区科技南八路二号豪威科
技大厦17楼 518057
电话:+86 755 8672 8689 
传真:+86 755 8672 8690
电子邮件：chinasales@powerint.com

CHINA (PI Guangzhou Lab)
Room 311,3nd floor, No.9, Jianggong 
Road, Tianhe Software Park, 
Zhongshan thoroughfard,
Tianhe District, Guangzhou,
China, 510660
TEL:+86 20-8566-4509 
FAX:+86 20-8555-1081
E-mail: chinasales@powerint.com

中国深圳-广州实验室
广州市天河区中山大道
天河软件园建工路9号3楼311室
邮编:510660 
电话:+86-20-8566-4509 
传真 +86 20-8555-1081
E-mail: chinasales@powerint.com

CHINA (PI Chengdu Lab)
Room 1426,Colorful Holiday 
Internation Mansion 
No.2 Baisi Street,Chengdu,
China, 610016
TEL: +86-28-8676-3012 
FAX: +86-28-8676-3011
E-mail: chinasales@powerint.com

中国深圳-成都实验室
四川省成都市白丝街2号
缤纷假日国际公寓1426号
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