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1.0 Introduction

2.0 Design Features

Figure 1.1  PCB Top View

Figure 1.2  PCB Bottom View

EPC17S
AC Input

DC Output

This document provides a reference design for a universal input, 19.5V 0.6A isolated flyback power supply for ultra-small, 
12W Ultrabook travel adapters. This design uses the iW1760-00. This document contains the complete specification for 
the power supply, a detailed circuit diagram, an entire bill of materials required to build the power supply, a drawing of 
the power transformer, and test data of the most important performance.

●● AC input range:  90 – 265VAC

●● DC output: 19.5V, 0.6A

●● 82W peak power for 0.2ms every 10ms

xx  Supports Intel Turbo Boost mode

●● < 50mW no-load standby power consumption

●● Maximum ripple voltage < 380mVP_P

27.1mm

51.6mm

●● PrimAccurate™ primary-side sensing

xx Eliminates opto-isolator

xx Reduces BOM

xx Improves line voltage surge protection

●● Tight over voltage protection
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3.0 Design Specification

The table below represents the minimum acceptable performance of the design. 

Description Symbol Min Typ Max Units Comment

Input

Voltage VIN 90 265 VAC  2 Wire

Frequency fLINE 47 50/60 63 Hz

No-load input power (230VAC) 50 mW

Output

Output voltage VOUT_CV 18.5 19.5 20.5 V  Measured at end of output cable

Output current IOUT_CV 0.6 4.2 A  4.2A (turbo mode) for 0.2ms every 10ms

Output ripple voltage VRIPPLE 380 mVP_P

 Measured at end of cable
 IOUT=0.6A @TA=25°C
 20MHz bandwidth

Total Output Power

Continuous output power POUT 12 82 W  82W (turbo mode) for 0.2ms every 10ms

Over-current protection IOUT_MAX 0.8 A  Auto-restart

Active mode efficiency η 85 %  Measured at end of cable 
 VIN=120VAC and 230VAC (TAMB=25°C)

Environmental

Conducted EMI Meets CISPR22B/EN55022B

Safety Designed to meet IEC950, UL1950 Class II

Ambient temperature TAMB 0 45 °C  Free convection, sea level
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4.0 Schematic

5.0 PCB Layout

Figure 4.1  Design Schematic

Figure 5.1  PCB Layout 51.6 mm x 27.1 mm

51.6mm

65mm

27.1mm

63mm

a) PCB Top b) PCB Bottom

51.6mm

65mm

27.1mm
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6.0 Bill of Materials

Item Qty. Ref. Description
1 1 IC1 IC controller, iW1760-00
2 1 F1 Fuse, 250V, 2A, fast
3 1 L1 CM choke, EE8.3H, 12mH
4 1 T1 Transformer, EPC-17S, 1.4mH
5 1 C1 E-cap, 10μF, 400V
6 1 C2 E-cap, 6.8μF, 400V
7 2 C11, C12 Solid cap, 220μF, 25V
8 1 CY1 Y-cap, 1nF, 1000V
9 1 Q1 N-CH, FET, 600V, 4A

10 1 Q3 N-CH, D-FET, 500V, 20mA
11 1 BR1 Bridge, 1000V, 1A
12 1 D1 Schottky, 100V, 10A
13 1 D5 1000V, 1A, FR107
14 1 D7 100V, 100mA, 1N4148
15 1 C4 470pF, 250V, 10%, X7R
16 1 C5 1nF, 50V, 10%, X7R
17 1 C6 220pF, 250V, 10%, X7R
18 2 C3, C8 4.7μF, 16V, 10%, X7R
19 1 C7 1μF, 16V, 10%, X7R
20 1 C10 220pF, 50V, 10%, X7R
21 1 R0 270kΩ, 5%, 1/4W
22 1 R1 30kΩ, 1%, 1/8W
23 1 R2 330kΩ, 5%, 1/8W
24 1 R3 100Ω, 5%, 1/8W
25 2 R4, R12 3.2Ω, 1%, 1/8W
26 1 R5 100kΩ, 5%, 1/10W
27 1 R6 500Ω, 5%, 1/10W
28 1 R7 10Ω, 5%, 1/10W
29 1 R8 1kΩ, 5%, 1/10W
30 1 R9 3.57kΩ, 1%, 1/10W
31 1 R10 27.3kΩ, 1%, 1/10W
32 1 R11 1.1Ω, 5%, 1/10W
33 1 R14 22Ω, 5%, 1/8W
34 1 R15 3kΩ, 1%, 1/10W
35 1 TH1 Thermistor, NTC
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Schematic:

Electrical Specifications:
1. Primary inductance (Lp) = 1400μH ±5%@10KHz
2. Primary leakage inductance <5% * LP,  short pin A , pin B
3. Electrical strength = 3KV, 50/60Hz,1min

Materials:
1. Core: EPC17S (Ferrite Material JP95)
2. Bobbin: EPC17S, Vertical
3. Magnet Wires (Pri): Type 2-UEW 
4. Magnet Wire (Sec): Triple Insulated Wires 
5. Layer Insulation Tape: 3M1298 or equivalent

Finished:
1. Varnish the complete assembly

2. Cut pin 3

7.0 Transformer Drawing

54Ts
18Ts

1 A

B

4

Primary2 
Secondary

Bias 12Ts

Notes:
• Dot (●) denotes electrical 

start.
 

• Electrical start could be
different from mechanical 
or winding start. 

• Core have 1T Copper is 
connected to Pin-4 (Pri_+) by wire

2

5

3
54TsPrimary1 
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8.0 Performance

8.1 Regulation, Ripple and Efficiency Measurement

    * Note:  All data measured at cable end with 10µF E-cap and 1µF ceramic cap at cable end. Scope bandwidth is set at 20MHz.

                 Cable length is 3 feet (flat cable), cable resistance is at 220m ohm, 

Vin
(VAC)

Pin
(W)

Vout
(V)

Iout
(mA)

VRIPPLE

(mVP-P)
Pout
(W)

η
(%)

OCP
(A)

Average η
(%)

90

0.03 20.01 0 28 

0.72 85.73 
3.48 19.93 0.15 60 2.99 85.91 
6.90 19.92 0.3 92 5.98 86.61 
10.43 19.95 0.45 104 8.98 86.07 
14.22 19.99 0.6 226 11.99 84.35 

120

0.032 20.01 0 30 

0.79 86.61 
3.47 19.93 0.15 72 2.99 86.15 
6.84 19.92 0.3 122 5.98 87.37 
10.36 19.95 0.45 112 8.98 86.66 
13.90 19.98 0.6 120 11.99 86.24 

230

0.040 19.99 0 34 

0.79 86.27 
3.52 19.92 0.15 64 2.99 84.89 
6.90 19.85 0.3 102 5.96 86.30 
10.30 19.93 0.45 116 8.97 87.07 
13.80 19.97 0.6 114 11.98 86.83 

265

0.040 20.01 0 36 

0.79 85.24 
3.60 19.95 0.15 70 2.99 83.13 
7.00 19.92 0.3 90 5.98 85.37 
10.40 19.94 0.45 96 8.97 86.28 
13.90 19.97 0.6 120 11.98 86.20 

8.2 Conducted EMI

 Peak scan @ 120VAC output-shorted to GND          Peak scan @ 230VAC output-shorted to GND
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Disclaimer

Information in this document is believed to be accurate and reliable. However, Dialog Semiconductor does not give any representations 
or warranties, expressed or implied, as to the accuracy or completeness of such information. Dialog Semiconductor furthermore takes 
no responsibility whatsoever for the content in this document if provided by any information source outside of Dialog Semiconductor.

Dialog Semiconductor reserves the right to change without notice the information published in this document, including without 
limitation the specification and the design of the related semiconductor products, software and applications. 

Applications, software, and semiconductor products described in this document are for illustrative purposes only. Dialog Semiconductor 
makes no representation or warranty that such applications, software and semiconductor products will be suitable for the specified 
use without further testing or modification. Unless otherwise agreed in writing, such testing or modification is the sole responsibility 
of the customer and Dialog Semiconductor excludes all liability in this respect. 

Customer notes that nothing in this document may be construed as a license for customer to use the Dialog Semiconductor 
products, software and applications referred to in this document. Such license must be separately sought by customer with Dialog 
Semiconductor.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or severe property or 
environmental damage (“Critical Applications”).

DIALOG SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED TO BE SUITABLE FOR 
USE IN LIFE SUPPORT APPLICATIONS, DEVICES OR SYSTEMS, OR OTHER CRITICAL APPLICATIONS. 

Inclusion of Dialog Semiconductor products in critical applications is understood to be fully at the risk of the customer. Questions 
concerning potential risk applications should be directed to Dialog Semiconductor.

Dialog’s semiconductors are typically used in power supplies in which high voltages are present during operation. High-voltage safety 
precautions should be observed in design and operation to minimize the chance of injury.

All use of Dialog Semiconductor products, software and applications referred to in this document are subject to Dialog Semiconductor’s 
Standard Terms and Conditions of Sale, unless otherwise stated.

PrimAccurate is a registered trademark of iWatt Inc., an affiliated company of Dialog Semiconductor plc. Dialog and the Dialog 
logo are trademarks of Dialog Semiconductor plc. Intel and Ultrabook are trademarks of Intel Corporation in the U.S. and/or 
other countries.

© Dialog Semiconductor GmbH. All rights reserved.

RoHS Compliance

Dialog Semiconductor complies toDirective 2002/95/EC of the European Parliament and of the Council of 27 January 2003 concerning 
Restriction of Hazardous Substances (RoHS). Dialog Semiconductor’s statement on RoHS can be found on the customer portal 
https://support.diasemi.com/ RoHS certificates from our suppliers are available on request.

Dialog Semiconductor North America
Power Conversion Business Group
675 Campbell Technology Parkway 
Campbell CA 95008 USA 

www.iwatt.com 
info@iwatt.com 
+1 (408) 374-4200 

®
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