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1.0 Introduction

2.0 Design Features

This document provides a reference design for a universal input, dual rail, 12V, 1A and 15V, 0.1A isolated flyback 
power supply for 15W home appliance switched-mode power supplies. This design uses Dialog’s iW1760B-00 AC/DC 
PWM controller. This document contains the complete specification of 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 the test data for 
the most important performance.

●● AC input range 90-264 VAC

●● DC output 12/1A and 15V/0.1A

●● Output power: 13.5W

●● Low output ripple < 150mVP_P (max.)

●● PrimAccurate™ primary-only sensing eliminates opto-isolator feedback and simplifies design

●● Meets stringent global energy efficiency standards, including U.S. DoE, EU CoC Version 5, Tier 1
-- < 100mW no-load standby power consumption

●● Fast dynamic load response
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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 90 264 VAC  2 wire

Frequency fLINE 47 50/60 63 Hz

No-load input power(230VAC) 100 mW

Output

Output voltage
VOUT1 11.4 12.0 12.6

V  Measured at the end of  PCB
VOUT2 13.5 15.0 16.5

Output current
IOUT1 0 1

A
IOUT2 0 0.1

Output ripple voltage VRIPPLE 150 mAP_P

 Connected with 10μF E-Cap and     
 100nF C-Cap 
 IOUT1=1.0A, IOUT2=0.1A@TA = 25°C
 20 MHz Bandwidth

Total Output Power

Continuous output power POUT 13.5 W

Over current protection OCP 1.2(IOUT1) A  Auto-restart

Environmental

Safety Designed to meet IEC60065, UL1950 Class II

Ambient temperature TAMB 0 40 °C  Free convection, sea level
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4.0 Schematic

5.0 PCB Layout

Figure 5.1  PCB Layout 

a) PCB Top b) PCB Bottom

            Figure 4.1  Design Schematic
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6.0 Bill of Materials

Item Qty. Ref. Description
1 1 U1 iW1760B-00, off-line digital PWM controller, SOIC-8
2 1 C1 10μF, 400V, E-cap, Ф10mmX16mm
3 1 C8 10μF, 400V, E-cap, Ф10mmX16mm
4 1 C3 10nF, 1kV, ceramic capacitor
5 1 C4 22μF, 50V, low ESR E-cap, Ф6.3mmX11mm
6 1 C5 100nF, 50V, X7R, SMD-0603
7 1 C6 680pF, 50V, X7R, SMD-0603
8 1 C51 100μF, 25V, low ESR E-cap, Ф6.3mmX12mm
9 1 C52 1000μF, 25V, low ESR E-cap, Ф10mmX20mm

10 1 CY1 100pF, Y-cap
11 4 D1, D2, D3, D4 1N4007, 1A1000V, rectifier diode, DO-41
12 3 D5, D7, D12 FR102, 1A100V, fast recovery rectifier (Trr=150ns) , DO-41
13 1 D6 FR107, 1A1000V, fast recovery rectifier (Trr=500ns) , DO-41
14 1 D8 1N4148, 0.15A75V, switching diode, SOD-323
15 1 D51 WCD24H, 2A40V, Schottky diode, TO277
16 1 D52 PFS5V100, 5A100V, Schottky diode, 1206
17 1 F1 T2A/250V, fuse
18 1 L1 470μH, color ring inductor, 0510
19 1 Z1 BZD17C120P, 120V, 2W, Zener diode, SMD-1206 
20 1 Q1 CS6N70A3D1G, 6A/700V, MOSFET, TO-251 
21 2 R1,R18 2.2Ω ±1%, SMD-1206
22 1 R4 13kΩ ±1%, SMD-0805
23 3 R5,R12,R19 1MΩ ±5%, SMD-1206
24 1 R6 10kΩ ±5%, SMD-1206
25 1 R7 1kΩ ±5%, SMD-1206
26 1 R8 36kΩ ±1%, SMD-0805
27 1 R9 4.7Ω ±5%, SMD-0805
28 1 R10 12kΩ ±1%, SMD-0603
29 1 R11 1kΩ ±1%, SMD-0603
30 1 R13 1.8kΩ ±5%, SMD-0603
31 1 R14 2.4kΩ ±1%, SMD-0603
32 2 R15,R17 100Ω ±1%, SMD-0805
33 1 R20 10Ω ±5%, SMD-0805
34 1 R21 10kΩ ±5%, SMD-0805
35 1 R22 1kΩ ±1%, SMD-0805
36 1 R23 1.5MΩ ±1%, SMD-0805
37 1 R51 20kΩ ±5%, SMD-0805
38 1 T2 RM7, transformer, vertical
39 1 PCB Single side board, FR-4, 60mmX38mm
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7.0 Transformer Drawing

Schematic:

Electrical Specifications:
1. Primary inductance (Lp) = 700±5%μH  @10kHz,1V
2. Primary leakage inductance (Lk) <5%*Lp, Short pin 3, 4, A, B, C, D
3. Electrical strength = 3kV, 50/60Hz,1min (pins1~4 to pins A~D)

Materials:
1. Core: RM7 (ferrite material TDK PC40 or equivalent)
2. Bobbin: RM7 vertical
3. Magnet wires (pri): type 2-UEW  
4. Magnet wires(sec): triple insulated wire 
5. Layer insulation tape: 3M1298 or equivalent

Finished:
1. Varnish the complete assembly
2. Transformer outside winding 2 turns tape
3. The length of tube A, B 20mm, Fly A~D tin length = 5mm

48Ts
6Ts

2 Fly-A

Fly-B

Primary 
Secondary 1

Notes:
• Dot (●) denotes electrical 

start.

 

• Electrical start could be
different from mechanical 
 start. 

• Core is connected to pin-2
with wire

3

4

1

Bias 5Ts 2Ts

Fly-C

Fly-D

Secondary 2
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8.0 Performance

8.1   Regulation, Ripple and Efficiency Measurement

    * Note: Output voltage is measured at end of  PCB

Vin
(VAC)

Pin
(W)

Vout(12V)
(V)

Vout(15V)
(V)

Iout(12V)
(mA)

Iout(12V)
(mA)

VRIPPLE (12V)

(mVP-P)
VRIPPLE (15V)

(mVP-P)
Pout
(W)

η
(%)

90

0.030 11.77 15.39 0 0 / /
13.670 11.66 15.90 1000 0 / / 11.660 85.30 
1.830 11.64 15.05 0 100 / / 1.505 82.24 

15.600 11.66 15.46 1000 100 80 70 13.206 84.65 

115

0.030 11.77 15.38 0 0 / /
13.540 11.66 15.90 1000 0 / / 11.660 86.12 
1.860 11.64 15.05 0 100 / / 1.505 80.91 

15.420 11.66 15.46 1000 100 80 70 13.206 85.64 

230

0.070 11.77 15.39 0 0 / /
13.550 11.66 15.91 1000 0 / / 11.660 86.05 
1.940 11.64 15.04 0 100 / / 1.504 77.53 

15.390 11.66 15.46 1000 100 70 60 13.206 85.81 

264

0.080 11.77 15.38 0 0 / /
13.600 11.65 15.91 1000 0 / / 11.650 85.66 
1.990 11.65 15.05 0 100 / / 1.505 75.63 

15.400 11.66 15.46 1000 100 70 50 13.206 85.75 
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 8.0 Performance (Cont.)

8.2 Conducted EMI

VIN=230VAC, Live

VIN=230VAC, Natural

AV

QP

AV

QP
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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.

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.

© Dialog Semiconductor (UK) Ltd. All rights reserved.

RoHS compliance
Dialog Semiconductor complies to European Directive 2001/95/EC and from 2 January 2013 onwards to European Directive 2011/65/EU concerning 
Restriction of Hazardous Substances (RoHS/RoHS2). 
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.

Contacting Dialog Semiconductor
United Kingdom
Dialog Semiconductor (UK) Ltd
Phone: +44 1793 757700

Germany
Dialog Semiconductor GmbH
Phone: +49 7021 805-0

The Netherlands
Dialog Semiconductor B.V.
Phone: +31 73 640 88 22

Email
info_pcbg@diasemi.com

North America
Dialog Semiconductor Inc.
Phone: +1 408 845 8500

Japan
Dialog Semiconductor K. K.
Phone: +81 3 5425 4567

Taiwan
Dialog Semiconductor Taiwan
Phone: +886 8178 6222

Web site: 
www.dialog-semiconductor.com

Singapore
Dialog Semiconductor Singapore
Phone: +65 64849929

Hong Kong
Dialog Semiconductor Hong Kong
Phone: +852 2607 4271

Korea
Dialog Semiconductor Korea
Phone: +82 2 3469 8200

China
Dialog Semiconductor China 
(Shenzhen)
Phone: +86 755 2981 3669

Dialog Semiconductor China
(Shanghai)
Phone: +86 21 5178 2561




