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Major FeaturesMajor Features
•• No Y Cap design for 10WNo Y Cap design for 10W
•• Very low noVery low no--load power consumptionload power consumption
•• High efficiencyHigh efficiency
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1. Power Supply Specification

Description Symbol Min Typ Max Units Comment/Conditions

Voltage VIN 90 265 VAC 2 Wire  no P.E

Frequency fLINE 47 50/60 63 Hz
No-load Input Power PIN 30 mW Input 230 VAC

Output Voltage VOUT       4.75 5.0 5.25 V            Measured at the End of DC cable, 
(24AWG,1.8m)

Output Current IOUT  2 A

Output Ripple Voltage VRIPPLE 100 mVP-P
Measured at the End of DC cable, 
20 MHz Bandw idth

Total Output Power
Continuous Output Power POUT 10 W
Peak Output Power POUT_PK W
Conducted EMI Margin 6 dB CISPR22B/EN55022 class B

Average Efficiency η 73.37 % 115 and 230VAC

Ambient Temprature TAMB -5 40 ℃ Free convection, sea level
Surge Test 2 kV

Safety

OUTPUT

INPUT

Designed to meet IEC950, UL1950 
Class II
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2. Schematic
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3. BOM

Item Qty. Part Ref. Value Description
1 1 BR1 DF08S 800 V, 1 A, Bridge Rectifier, SMD, DFS
2 1 C1 6.8 uF 6.8 uF, 400 V, Electrolytic, (10 x 16), Low ESR
3 1 C2 10 uF 10 uF, 400 V, Electrolytic, Low ESR, 90 mA, (10 x 16)
4 1 C3 1000 pF 1000 pF, 200 V, Ceramic, X7R, 1206
5 1 C4 1 uF 1 uF,  25 V, Ceramic, X7R, 0805
6 1 C5 10uF 10 uF, 25 V, Ceramic, X5R, 1206
7 1 C6 1 nF 1 nF, 50 V, Ceramic, X7R, 0805
8 2 C7 C8 680  uF 680 uF, 10 V, Electrolytic, Very Low ESR, 56 mOhm, (8 x 15)
9 1 C9 100 nF 100 nF 25 V, Ceramic, X7R, 0603
11 1 C10 220 pF 220 pF, Ceramic Y1, Optional for Grounded EMI
10 1 D1 S1K DIODE ULTRA FAST, SW 800V, 1A, SMA
11 1 D2 LL4148 75 V, 0.15 A, Fast Switching, 4 ns, MELF
12 2 D3 D4 SB340 40 V, 3 A, Schottky, DO-201AD
13 1 F1 3.5 A 3.5 A, 250 V, Fast, 5 mm x 20 mm, Axial
14 1 J1 CON4 CONN USB, Short
15 1 L1 15 mH Common Choke with EE8.3 core
16 1 L2 200 uH 200 uH, 2 A, Common Mode Choke
17 2 R1 R2 430 k 430 k, 5%, 1/4 W, Thick Film, 1206
18 1 R3 100 100 R, 5%, 1/8 W, Thick Film, 0805
19 1 R4 3.3 k 3.3 k, 5%, 1/10 W, Thick Film, 0603
20 1 R5 12 12 R, 5%, 1/8 W, Thick Film, 0805
21 1 R6 56 56 R, 5%, 1/10 W, Thick Film, 0603
22 1 R7 1.2 k 1.2 k, 5%, 1/8 W, Thick Film, 0805
23 2 R8 R9 20.0 k 20 k, 1%, 1/8 W, Thick Film, 0805
24 1 R10 200 k 200 k, 5%, 1/10 W, Thick Film, 0603
25 1 T1 EF20 Bobbin, EF20, Horizontal, 10 pins
26 1 U1 TNY278PN TinySwitch-III, TNY278PN, DIP-8C
27 1 U2 PC817C Opto coupler, 35 V, CTR 200-300%, 4-DIP
28 1 U3 TL431 2.495 V Shunt Regulator IC, 2%, 0 to 70C, TO-92
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4. Circuit board

TNY278PNTNY278PN

Solder side Solder side Component sideComponent side
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5. Layout

Secondary

Primary
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6. Transformer Information

SCHEMATIC

MATERIALS:
1. Core : EF20 (Ferrite Material TDK PC40 or equivalent)
2. Bobbin : EF20 Horizontal (5pin+5pin).
3. Magnet Wires (Pri) : Type 2-UEW 
4. Magnet Wire (Sec) : Triple Insulated Wires 

ELECTRICAL SPECIFICATIONS:
1. Primary Inductance (Lp) = 1.56mH± 10% @10KHz
2. Primary Leakage Inductance  25uH 
3. Electrical Strength = 3KV, 50/60Hz,1Min

FINISHED :
1. Varnish the complete assembly

Secondary 

Triple Insulated Wire （Clockwise)
0.55mm x2_6T –Secondary

2UEW 0.25 mmx1_44T – Primary (Clockwise)
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2UEW 0.25mmx1 42T – Primary (Clockwise)
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Rotating  direction 
of winding machine

Winding Start pin-1 &  
Finish pin-x in “Clockwise”
direction – looking from 
secondary side of the 
Bobbin.

10T

2(F)2(F)

1(S)1(S)
1T Tape

2(S)2(S)

5(S)5(S)

4(F)4(F)

22

2UEW 0.33mmx3 10T – Bias (Clockwise)

Pin1

Pin5

PinA

PinB

1T Tape

Note: core is connected to PIN1 with 1T copper
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7. No Load Power Consumption

No-Load Input Power  (By YOKOGAWA WT210)
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No-Load standby power consumption is 27.28mW at 230Vac!
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8. Regulation, Ripple & Efficiency Measurement

* Note: Output voltage is measured at end of PCB.
VIN  PIN VOUT IOUT VRIPPLE POUT η Average EPA 2.0 

(VAC) (W) (V) (mA) (mVP-P) (W) (%) η(%) η (%)
0.0254 4.97 0 19
3.022 4.99 498 50 2.48 82.18
6.020 4.98 996.9 58 4.96 82.47
9.134 4.97 1497.2 71 7.45 81.51

12.250 4.97 1996.2 75 9.91 80.92
0.0252 4.97 0 18
3.032 4.99 498 42 2.48 81.89
5.952 4.98 996.9 50 4.96 83.41
9.010 4.97 1497.2 75 7.45 82.65

12.010 4.97 1996.2 71 9.91 82.54
0.0272 4.97 0 21
3.163 4.99 498.1 46 2.48 78.52
6.100 4.98 996.9 58 4.96 81.39
9.017 4.97 1497.2 54 7.45 82.59

11.980 4.97 1996.2 79 9.92 82.76
0.0319 4.97 0 22
3.180 4.99 498.1 46 2.48 78.10
6.042 4.98 996.9 58 4.96 82.15
9.062 4.97 1497.2 58 7.45 82.16

12.000 4.97 1996.2 83 9.92 82.63

73.37

81.77

81.31

82.62

81.26264

90

230

115
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9. Efficiency Regulation Requirement

500 1000 1500 2000 Average 
Eff.

230Vac 78.73% 82.60% 82.77% 81.33% 81.36%
115Vac 81.51% 83.10% 82.32% 82.47% 82.35%

Regulation ES2 73.37%0.075*LN(J7)+0.561 (Low Voltage and High Current spec)

Test Condition: Measured at the end of PCB Terminals

VIN

Loading(mA)

90 115 230 264
70.17% 70.13% 67.25% 65.88%Efficiency

Light Load Efficiency Test Measured at the end of PCB Terminals (50mA Loading)

VIN (Vac)
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10. Maximum Drain voltage at start up

Test Condition:
VIN=264VAC, Iout=2A

Power ON

RESULT: Vdrain_max = 538V

Absolute Maximum Rating from Datasheet
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11. Thermal

90VAC 264VAC
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12. Conducted EMI

115VAC, LIVE and NEUTRAL 230VAC, LIVE and NEUTRAL

PKPK

AVAV

PKPK

AVAV
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13. Conducted EMI

115VAC, LIVE and NEUTRAL 230VAC, LIVE and NEUTRAL

PKPK

AVAV

PKPK

AVAV
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14. Simulated Radiated EMI

1150VAC 230VAC
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China Sale Contacts and Important Note

China Sales Contacts Important note

CHINA (Shanghai)
Room 1601/1610, Tower 1 
Kerry Everbright City
No.218 Tianmu Road West
Shanghai, PRC 200070
TEL: +86-21-6354 6323
FAX: +86-21-6354 6325
E-mail: chinasales@powerint.com

中国上海
上海市天目西路218号
嘉里不夜城第一座1601/1610室
邮编: 200070
电话:+86-21-6354 6323
传真:+86-21-6354 6325
电子邮件: chinasales@powerint.com

CHINA (Shenzhen)
Rooms A, B and C, 4th Floor, Block 
C. Electronic Science & Technology 
Bldg. 2070 Shennan Zhong Road 
Shenzhen, Guangdong
China, 518031
TEL:+86-755-8379-3243 
FAX:+86-755-8379-5828
E-mail: chinasales@powerint.com

中国深圳
深圳市深南中路2070号
电子科技大厦C座4楼A,B,C,室
邮编: 518031
电话:+86-755-8379-3243
传真:+86-755-8379-5828
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
邮编:610016
电话:+86-28-8676-3012
传真:+86-28-8676-3011
E-mail: chinasales@powerint.com

Although this board is designed to satisfy safety isolation 
requirements, the engineering prototype has not been agency 
approved. Therefore, all testing should be performed using an 
isolation transformer to provide the AC input to the prototype board.

The products and applications illustrated herein (including circuits 
external to the products and transformer construction) may be 
covered by one or more U.S. and foreign patents or potentially by 
pending U.S. and foreign patent applications assigned to Power 
Integrations. A complete list of Power Integrations’ patents may be 
found at www.powerint.com.
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