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-00 Z-éhannel Color Temperature Control
mable LED Driver for Warm Sunset Dimming
EBC20002

This reference design describes a 10 LEDs output at 375mA current, low line input (108-132V, ) power supply for
warm sunset dimming LED applications. For this design the iW3640-00 is used. This document contains the design
features and complete specification 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.

DC Output

AC Input to LEDs

iW3640-00 Digital PWM Controller, Dimmable
(SO-14 Package)

Figure 1.2 PCB Bottom View

AC input range 108-132V, ., non-isolated e Low total harmonic distortion (THD) < 15%

2-channel output e PrimAccurate™ primary-only sensing eliminates
_ White: 32V, 375mA opto-isolator feedback and simplifies design
- Amber: 18V, 1.2W

Wide dimmer compatibility, automatic detection of
dimmer type - Transformer primary winding over-current
protection

(ol

e Full protection suite

- Input over-voltage protection

- Leading-edge, trailing-edge, digital, no dimmer
e Wide dimming range: 3%-100%

e Flickerless™: no visible flicker across entire dimming
range - Over-temperature protection and de-rating

e High power factor (PF) > 0.95

- LED open/short protection

- Single fault protection
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-00 2-Channel Color Temperature Control
mable LED Driver for Warm Sunset Dimming

EBC20002
The table below represents the minimum acceptable performance of the design.

Description Symbol Min Typ Max Units Comment
Input
Voltage Vi 108 132 Ve 2 wire
Frequency e 57 60 63 Hz
Output
Output voltage Vour 32 \% Measured at the end of PCB
Output current Lour 375 mA
Amber 18V 1.2W
Output ripple current | — mA, , | Set oscilloscope at 20MHz bandwidth
Total Output Power
Continuous output power P, 13.2 W
Power factor PF 0.99
Efficiency n 80 % \I\;II s::;g:/(icat end of PCB
Environmental
Conducted EMI Meets CISPR22B/EN55022B
Safety Designed to meet IEC950, UL1950 Class Il
Ambient temperature T, 0 40 °C Free convection, sea level
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-00 2-Channel Color Temperature Control
able LED Driver for Warm Sunset Dimming
EBC20002

iW3640 Warm Color Dimming Design
120VAC 32V/350mA-white, 18V1.2W(max)-Amber
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Figure 4.1 Design Schematic

a) PCB Top b) PCB Bottom

Figure 5.1 PCB Layout
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-00 2-Channel Color Temperature Control
mable LED Driver for Warm Sunset Dimming

EBC20002
Item Qty. Ref. Description
1 1 U1 Offline LED controller, dual channel
2 3 L1,L2,L3 Drum Inductor, 2.7mH, Isat=0.22A
3 1 L6 EE10V, 8 pin, custom inductor
4 1 T1 RM®, 6 pin, custom transformer
5 1 CX1 0.022uF, 200Vac, X2 cap
6 1 C1 0.068uF, 400Vdc, film cap
7 1 Cc2 22uF/250V, 8000hr@105c, E-cap
8 1 C3 68uF/25V, 5000hr@105c, E-cap
9 1 C20 33uF/50V, 2000hr@105c¢, E-cap
10 1 C30 22uF/25V, 2000hr@105c¢, E-cap
11 1 BR1 Bridge rectifier, 1000V, 1A
12 4 D1, D2, D4, D6 1000V, 1A, fast recovery
13 1 D3 600V, 1A, ultra fast
14 1 D5 40V, 3A, Schottky
15 1 D7 75V, 150mA
16 1 D8 100V, 150mA
17 1 D10 150V, 4A, schottky
18 1 Q1 N-CH, Vds=600V, |=4A
19 1 Q2 NPN, Vceo=700V, I=4A
20 1 Q3 N-CH, depletion, Vds=600V, |=21mA
21 1 Q4 NPN, 40V, 600mA
22 1 Q5 N-CH, 40V, 3.6A
23 1 Z1 15V, 200mW, zener
24 1 F1 Fuse, 125V, 2A, fast
25 1 R7 33R, 2W, 5%
26 1 R9 10k, 1W, 5%
27 1 C6 1000pF, 50V, 10%, X7R
28 1 C7 4.7uF, 16V, 10%, X7R
29 1 Cc8 10000pF, 50V, 10%, X7R
30 1 C9 2200pF, 50V, 10%, X7R
31 1 C10 22pF, 50V, 10%, CO0G
32 1 C11 330pF, 50V, 10%, X7R
33 1 C12 1000pF, 250V, 10%, X7R
34 1 C14 0.082uF, 25V, 10%, X7R
35 3 R1, R2, R3 4.7k, 5%, 1/8W
36 2 R5, R6 316k, 1%, 1/8W
37 2 R8, R12 7.15R, 1%, 1/8W
38 1 R11 300k, 5%, 1/8W
39 1 R13 56k, 5%, 1/8W
40 1 R14 6.2k, 1%, 1/10W
41 1 R29 8.06k, 1%, 1/10W
42 2 R15, R16 976k, 1%, 1/8W
43 3 R17, R18, R23 100k, 5%, 1/10W
44 2 R19, R20 1k, 5%, 1/10W
45 1 R25 33k, 1%, 1/10W
46 1 R26 2.4k, 1%, 1/10W
47 2 R27, R28 4.32R, 1%, 1/8W
www.iwatt.com
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Schematic:
40 i
|
|
Primary 50Ts :
|
|
30 o |
|
|
10 |
o |
Secondary 9.5Ts i| Notes:
!| -+ Dot(®) denotes electrical
50 ! start.
L] |
Bias 10.5Ts I
|
20 ® i
T
Electrical Specifications:
1. | Primary Inductance (Lp3-4) =1.0mH (+5%) @10kHz
2. | Primary Leakage Inductance (Lk) <5%*Lp Short pin1-pin2
Materials:
1. | Core : RM6 (Ferrite Material TDK PC40 or equivalent)
2. | Bobbin : RM6 6 pins
3. | Magnet Wires (Pri) : Type 2-UEW
4. | Layer Insulation Tape :3M1298 or equivalent
5. | Vanished after finishing
6. [ Core connected to pin 2
www.iwatt.com
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8.1 Efficiency
* Note: V, =108V, -132V, /60Hz; Loading with 4 LEDs 375mA
Vi P n Power o
(Vao) (W) (%) Factor THD% ILED(mA)
108 13.6 80.7 0.998 4.1 373
114 13.5 80.9 0.997 4.2 374
120 13.5 81.2 0.996 5.1 374
126 13.5 81.5 0.995 6.5 374
132 13.4 81.8 0.991 11.1 374
8.2 Dimming Profile
Phase (degree) V_white(mA) P_White(W) I_Amber(mA) P_Amber(W)
160 374 11.2 0 0
140 374 11.2 0 0
120 285 8.5 0 0
90 95 29 31 0.56
70 22 0.66 26 0.48
50 5 0.15 16 0.28

8.3 Conducted EMI

dBuV

Rev. 1.0

EN 55022; Class B Conducted, Average

EN 55022; Class B Conducted, Quasi-Peak

3640 120Vac N CMC

3640 120Vac L1

Figure

Peak Scan
8.3 EMI Results
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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.

© Dialog Semiconductor GmbH. All rights reserved.

RoHS Compliance

Dialog Semiconductor complies to Directive 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.

@ldialog | iwate
Dialog Semiconductor North America
Power Conversion Business Group
675 Campbell Technology Parkway
Campbell CA 95008 USA
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