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1.0 Introduction

2.0 Design Features

Figure 1.1  PCB Top View

Figure 1.2  PCB Bottom View

AC Input

DC Output
to LEDs

RM6

25.0mm18.0mm

iW3614 digital PWM controller, dimmable
(SO-8 package)

65.0mm

39.0mm19.0mm

This reference design describes a 9 LEDs output at 350mA current, low line input (90–135VAC) power supply for phase-
cut dimmable LED applications. For this design the iW3614 is used. This document contains the design features of the 
phase-cut dimmable LED driver, a detailed circuit diagram, an entire bill of materials required to build the LED driver, a 
drawing of the power transformer, and test data of the most important performance.

●● FlickerlessTM LED dimming technology: no visible 
flicker

●● Resonant control to achieve high efficiency

●● High power factor, 0.9 without dimmer

●● Over-temperature protection and de-rating

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

●● Isolated AC/DC offline, input 120VAC

●● Output 9 LEDs at 350mA

●● Intelligent wall dimmer detection:

xx Leading-edge dimmer

xx Trailing-edge dimmer

xx No dimmer

●● Multiple dimming control schemes

xx Hybrid dimming

xx PWM dimming, 900Hz

xx Amplitude dimming

●● Wide dimming range from 1% to 100%
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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 90 135 VAC  2 wire

Frequency fLINE 57 60 63 Hz

Output

Output voltage VOUT 30 V  Measured at the end of PCB

Output current IOUT 0.35 A

Output ripple current IRIPPLE 70 mAP_P  Set oscilloscope at 20MHz bandwidth

Total Output Power

Continuous output power POUT 12 W

Power factor PF 0.90  Harmonic meet IEC61000-3-2

Efficiency η 80 %  Measured at end of PCB 
 VIN=115VAC (TAMB=25°C)

Environmental

Conducted EMI Meets EN55015B

Safety Designed to meet IEC950, UL1950 Class II

Ambient temperature TAMB 40 °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 65.0 mm x 25.0 mm

a) PCB Top b) PCB Bottom
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6.0 Bill of Materials

Item Qty. Ref. Description Manufacturer P/N Manufacturer

1 1 IC1 iW3614-00, digital PWM controller,
dimmable, SO-8 iW3614-00 iWatt, Inc

2 1 CX1 0.01μF, 275V, X2, Pin=7.5mm PX103K3IB19H200D9R CARLI
3 1 CX2 0.033μF, 275V, X2, Pin=10mm PX333K3IC29H200D9 CARLI
4 1 C7 47nF/400V, CL21, Pin=7.5mm AF473J2G079L250D9R CARLI
5 1 C1 22μF, 250V, E-CAP, 105'C 22UFLK250V Yongming
6 1 C2 1nF, 250V, X7R, SMD 0805 251R15W102KV4E Johanson
7 1 C3 2.2nF, 50V, X7R, SMD 0805 CL10C222KB8NNNC Samsung
8 1 C6 100pF, 50V, X7R, SMD 0603 CL10C101KB8NNNC Samsung
9 1 C8 1nF, 50V, X7R, SMD 0603 CL10C102KB8NNNC Samsung
10 1 C9 22pF, 50V, X7R, SMD 0603 CL10C220KB8NNNC Samsung
11 1 C11 1μF, 50V, X7R, SMD 0805 CL10C105KB8NNNC Samsung
12 1 C10 47nF, 50V, X7R, SMD 0805 CL10C473KB8NNNC Samsung
13 1 C4 47μF, 25V, E-Cap 47UFLK25V Yongming
14 1 C5 100μF, 50V, E-Cap 100UFLK50V Yongming
15 3 R1, R2, R23 4.7kΩ ±5﹪, SMD-0805 RC0805JR-074K7L YAGEO
16 1 R3 150kΩ ±1﹪, SMD-1206 RC1206JR-07150KL YAGEO
17 1 R4 180kΩ ±1﹪, SMD-1206 RC1206JR-07180KL YAGEO
18 1 R5 300Ω ±5﹪, 2W 300R2W MOF YAGEO
19 1 R6 47Ω ±5﹪, 1W 47R1W MOF YAGEO
20 1 R10 220kΩ ±5﹪, SMD-1206 RC1206JR-07220KL YAGEO
21 2 R7, R12 100kΩ ±5﹪, SMD-0805 RC0805JR-07100KL YAGEO
22 2 R8, R9 68kΩ ±5﹪, SMD-1206 RC1206JR-0768KL YAGEO
23 1 R18 1kΩ ±1﹪, SMD-0603 RC0603JR-071KL YAGEO
24 1 R13 2.5Ω ±1﹪, SMD-1206 RC1206JR-072R5L YAGEO
25 1 R21 470Ω ±1﹪, SMD-0805 RC0805JR-07470RL YAGEO
26 1 R11 47Ω ±5﹪, SMD-0805 RC0805JR-0747RL YAGEO
27 1 R14 10Ω ±5﹪, SMD-0805 RC0805JR-0710RL YAGEO
28 1 R15 24kΩ ±1﹪, SMD-0805 RC0805JR-0724KL YAGEO
29 1 R16 2kΩ ±1﹪, SMD-0603 RC0603JR-072KL YAGEO
30 1 NTC 100kΩ ±5﹪, SMD-0603 RC0603JR-07100KL YAGEO
31 1 R17 20kΩ ±5﹪, SMD-0805 RC0805JR-0720KL YAGEO
32 1 FR1 T2A, 250V MST2A250V Conquer
33 1 BR1 DB107S, SMD KBP1010S PANJIT
34 2 D1, D3 FR107, 1A1000V, SMD-1206S SRGC10MH ZOWEI
35 1 D2 ΜF4007/ES1J, SMA ES1J PANJIT
36 1 D5 FR102, 1A, 1000V, SMD-1206S SRGC10DH ZOWEI
37 1 D6 MBR2150, 2A, 150V, DO-41 MBR2150 PANJIT
38 1 Z1 Zener, 15V, LL34 ZVS15V ST
39 1 CY1 Y1, 680pF, 250V Y1680PF250V STF
40 1 Q1 FTU04N60B, 4A, 600V, TO-251 FTU04N60B ARK
41 1 Q2 FTU2N60B, 2A, 600V, TO-251 FTU02N60B ARK
42 1 Q3 DMZ6005, N-Depletion, 600V, SOT-23 DMZ6005 ARK
43 1 Q4 MMBT4401, SOT-23 MMBT4401 NXP
44 2 L1, L2 2mH, Drum choke, 8X10mm, 0.21mm, 240Ts 8X10MM xingyuangyang
45 1 L4 800μH, Drum choke, 6X8mm, 0.17mm, 175Ts 6X8MM xingyuangyang
46 1 L3 1.2mH, EE10, 0.19mmX240Ts EE10 xingyuangyang
47 1 L5 25μH, T8X4X3, B29 Common Mode Choke Bead & Ferrite
48 1 T1 RM6, Transformer RM6 xingyuangyang
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Schematic:

Electrical Specifications:
1. Primary inductance (Lp) = 1.2mH  @10kHz
2. Primary leakage inductance (Lk) ≤ 50μH @10kHz
3. Electrical strength = 3KV, 50/60Hz,1Min

Materials:
1. Core : RM6 (Ferrite material TDK PC40 or equivalent)
2. Bobbin : RM6, vertical, primary=3, secondary=3
3. Magnet wires (Pri) : type 2-UEW 
4. Magnet wire (Sec) : triple insulated wires 
5. Layer insulation tape : 3M1298 or equivalent

Finished:
1. Remove pin 4 from the bobbin

2. Core is connected to PRI-GND Pin5

3. Varnish the complete assembly

7.0 Transformer Drawing

18Ts
29Ts

2

3

A

B

5

Primary 1

18TsShield
Secondary

Bias 17Ts

Note:
• Dot (●) denotes electrical 

start.
 

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

• Ferrite core is to be
connected to Pin 5 with
copper. 

70Ts

1

Primary 2

6
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8.0 Performance

8.1 Constant Current and Efficiency

       * Note: VIN=90VAC-135VAC/60Hz; Loading with 9 LEDs 350mA

VIN
(VAC)

PIN
(W)

VOUT
(V)

IOUT
(A)

Ripple(PK)
(mA)

η
(%)

Power 
Factor

90 13.72 29.727 0.359 68 77.81% 0.946 
100 13.30 29.698 0.358 64 79.96% 0.945 
110 13.06 29.676 0.357 64 81.21% 0.936 
115 12.96 29.648 0.357 64 81.67% 0.942 
120 12.88 29.63 0.357 64 82.06% 0.937 
130 12.76 29.613 0.356 64 82.67% 0.912 
135 12.72 29.6 0.356 68 82.91% 0.892 

8.2 Harmonic and Current Waveform

   

Figure 8.2.1  Current Harmonics @115VAC

 Meet IEC61000-3-2 requirement  

Figure 8.2.2  AC Current Waveform @115VAC

 PF=0.929
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8.3 Conducted EMI

a)   QP Scan L

b)  QP Scan N

Figure 8.3.1  EMI Results

8.0 Performance (Cont.)
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© 2013 iWatt Inc. All rights reserved. iWatt, the iWatt logo, and EZ-EMI are registered trademarks and AccuSwitch, 
BroadLED, Flickerless and PrimAccurate are trademarks of iWatt Inc. All other trademarks and registered trademarks 
are the property of their respective owners.

Contact Information
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E-mail: info@iwatt.com
Phone: +1 (408) 374-4200
Fax: +1 (408) 341-0455

iWatt Inc.

675 Campbell Technology Parkway, Suite 150
Campbell, CA 95008

Disclaimer
iWatt reserves the right to make changes to its products and to discontinue products without notice. The applications 
information, schematic diagrams, and other reference information included herein is provided as a design aid only 
and are therefore provided as-is. iWatt makes no warranties with respect to this information and disclaims any implied 
warranties of merchantability or non-infringement of third-party intellectual property rights.

iWatt cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in an iWatt product. No 
circuit patent licenses are implied.

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

IWATT 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 iWatt products in critical applications is understood to be fully at the risk of the customer. Questions 
concerning potential risk applications should be directed to iWatt, Inc.

iWatt 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.


