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High Efficiency LED Driving System using Y type Current Balancing

Transformer

Jin-Gu Kim1, Jin-Wan Yooz, and Chong-Yeon Park ™

Abstract

LEDs have been widely used in lighting displays, automobiles, and airplanes owing to their excellent light

output characteristics and long lifespan. Though LEDs are manufactured under the same process, variations in

Impurity concentrations cause electrical deviation among LEDs. The resulting electrical deviation can not only

reduce the life time of the LED but also cause non—uniform luminance of LEDs connected in parallel. LED

driving circuit is required to solve these problems. In this paper, we propose a LED driving sSystem using

Y-type current balancing transformer to maximize the efficiency of the system by removing output stage

Schottky diodes. Experimental results are presented to verify the performance of proposed LED driving system

that is applied to 80 W LED modules.
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Fig. 4. Block diagram of the proposed LED driving system using Y type current balancing transformer.
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TABLE 1
SPECIFICATION OF PROPOSED LLC RESONANT INVERTER
Parameters Values
Input voltage range (V;,) 361~380 [ V]
Output voltage (V,,,) 38 [V]
Output Power (P,,,) 80 [
Resonant Frequency (f,) 180 [kHz]
Magnetizing inductance (Z,,) 557 [uH]
Resonant inductance (Z,) 139 [uH]
Resonant  capacitor (C.) 56 [nF]
Turn ratio (n=]V;/Ns) 55 [turn]
m((L,+L,)/L,) 5
Mmin 1.118
Amax 1.177
LP
Ly=Ly+L m=1" ©®)
. L 1
Q= \/ I 7 (7
e 8n2 Ro
R(w == 7 M? (8)
! _ 1
w, = o w, I )
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Fig. 10. Peak gain vs. Quality factor for different m values.
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TABLE 1T
FORWARD VOLTAGE CHARACTERISTIC OF OSRAM LED
Parameter Symbol Value
Forward Voltage (min.) V. 28(V]
(@257, 1= 700mA) ) Vy S0LV]
e (max.) V, 3.2[V]
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Fig. 15. Current difference compensation by Inductance of
Y type current balancing transformer.
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