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ABSTRACT

A Study on the Driver for 30W LED Illumination Light Source

Bian Wenjie
Advisor : Prof. Geum-Bae Cho, Ph.D.
Department of Electrical Engineering

Graduate School, Chosun University

In recent years, the global energy shortage and environmental
pollution problems are being increasingly prominent, people
earnestly hope to apply a new technology to save energy and
protect environment. LED illumination light-source is just this
kind of charming new technology. People attach ore and more
importance to the semiconductor illumination for its remarkable
merits just as longevity, energy saving, green environmental
protection and so on, and consider it as the most valuable, new
light source in the 21st century.

The relatively recent development of light emitting diodes is
proving to have significant impact in lighting technology. In this
paper study up on the theory, characteristic of LED and the
parameter which is necessary consideration in drive circuit design
and the sting configuration method.

To operate on 30W LED Array, this paper proposed and
compared the mode of a constant voltage driver, constant current

driver and constant voltage&current driver.
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Table 1. K-Values vs. Different Type of LED Devices

LED k
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Table 2. Parameters of 3W White LED

Rating Value

Parameter Symbol Unit
Min. Typ. Max.
Forward DC Current| IF-1 - 700 1000 mA
Forward Voltage VF 3.03 3.7 4.7 \Y
Forward Pulse IPF-1 _ _ 1000 mA
Current
Reverse Voltage VR-1 - - 5 \Y
LED Junction TJ-1 _ _ 135 °C
Temperature
HBM
ESD Voltage ESD-1 16.000 \Y
-40 to o
Storage Temperature, TST - - +120 C
Soldering 260 for 5|
Temperature TSD Seconds ¢
Total Flux
Characteristics LX 25.0 43.0 Im
Peak Luminous
Intensity v 20.0 50.0 - cd
Characteristics

@58 Tg B

586 (71=)
| 5;

f————— 86 = 03

14,8 £03

Fig. 9 Outline Dimension of LXHL-PW09
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Fig. 15 Sting Configuration of LED Array
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2. Boost Converter A
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Top view

Fig. 20 Pin Connections and Ordering of

Z1.1.S100
S0-8 o
s [1 5] o
3| 2 71D
B 7] )
N ER B
e [] 5] °

Top View

Fig. 21 Pin Connections and Ordering Numbers

of Si4470EY

_31_



A. RAG A 9T FEANE

a9 22& 2EY LEDE 7537 A% AAYE 75849 E51do]q
IS Jepdd. DCAHY S 9ol PWM(Pulse Width Modulation)
43l AL S AFA A5 4, LED arrayd AW

3to] w2 £FA¢ W5 S I J2E T HESL FEH ANEE
9 294 FeEu &S 24t A

e DC-DC e LED Amray
A » =9 »
DCIET Converter = g 5
&
¥
- & OFMIA

] - =] LA i

2513 Feedback
I

PY¥WM "
Controllers

Fig. 22 Block Diagram of Constant Voltage Control

_32_



SG3625A

INV. Input Wrer ~

N
N.I. Input Veo —1— ; [
COutput

SYNG Lo
210k OSC.Cupt Ve L
E [ ~
9 Cr GHD |': .
V‘n — R Output A

100 DischargeShutdown
1 Soft start ~ COMP —

T | T50uF +
0.01uF L

Fig. 23 Drive Circuit of Constant Voltage Control

o

a9 23 AAY FEA e 93 LED array? 35X S #2235}
71 915t 2A AFZD AAY FEFIREelt. DC 10V~14V A¢E ¢
gyrew DC Choppers &3t S¢=Ho LED arrayel ¥a3H4 3
t}. SG3525AE At§3td PWM< Aolstglaz 13 242 SG3525A9
FIMEEE g2 £ 32 Y HAFEE et s

L
TNV, INPUT 1 15 VREF
HLILIMPUT z 15 g
SYNC 3 ) 14 oUTPUT &
osc.outPutr & 13 e
cr 5 12 GROUND
Ry [ 1]} outPuT A
CISCHARGE T 10f] sHUTDOWN
SOFT - START || B 9 COMP

Fig. 24 Pin Connections and Ordering Numbers of SG3525A
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Table 3. Absolute Maximum Ratings of SG3525A

Absolute maximum ratings

Symbol Parameter Value Unit
Vi Supply Voltage 40 A
VC Collector Supply Voltage 40 A

IOSC | Oscillator Charging Current 5 mA
Io Output Current, Source or Sink 500 mA
IR Reference Output Current 50 mA

Current through CT Terminal 5 mA
IT Logic Inputs -0.3 to +5.5 \%
Analog Inputs -0.3 to Vi A
Plot Total Power Dissipation at 1000 W
Tamb=70°C
Tj Junction Temperature Range -55 to 150 °°C

Tstg | Storage Temperature Range -65 to 150 °°C

Top | Operating Ambient Temperature -25 to 85 °°C
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Table. 4 Temperature of LED Illuminous on Constant

Voltage & Current Control

NO | Time [Value(C)| NO | Time |Value(C)| NO | Time |Value(T)
1 18:06 28 21 | 18:26 53 41 | 18:46 58
2 | 18:07 30 22 | 18:27 53 42 | 18:47 58
3 | 18:08 32 23 | 18:28 53 43 | 18:48 58
4 |1 18:09 33 24 |1 18:29 54 44 | 18:49 58
5 118:10 35 25 1 18:30 54 45 | 18:50 58
6 | 18:11 37 26 | 18:31 55 46 | 18:51 58
7 [ 18:112 39 27 | 18:32 55 47 | 18:52 58
8 |18:13 40 28 | 18:33 56 48 | 18:53 58
9 |18:14 42 29 [ 18:34 56 49 | 18:54 58
10 | 18:15 43 30 | 18:35 55 50 | 18:55 57
11 | 18:16 44 31 | 18:36 56 51 | 18:56 57
12 | 18:17 45 32 | 18:37 55 52 | 18:57 57
13 | 18:18 47 33 | 18:38 57 53 | 18:58 56
14 | 18:19 48 34 | 18:39 57 54 | 18:59 56
15| 18:20 49 35 | 18:40 57 55 | 19:00 56
16 | 18:21 48 36 | 18:41 57 56 | 19:01 56
17 | 18:22 50 37 | 18:42 57 57 | 19:02 56
18 | 18:23 51 38 | 18:43 57 58 | 19:03 57
19 | 18:24 51 39 | 18:44 57 59 | 19:04 57
20 | 18:25 52 40 | 18:45 57 60 | 19:05 57
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