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Multi—channel Current Balancing Single Switch LED Driver for LED
Backlight

Sang-Soo Hwang' and Sang-Kyoo Han™

Abstract

We propose a multi-channel current-balancing single switch light-emitting diode (LED) driver for a 3D TV.
Conventional LED drivers require non-isolated DC/DC converters as many as the number of LED channels,
whereas the proposed LED driver needs only one power switch and several balancing capacitors instead of
expensive non-isolated DC/DC converters. Therefore, the proposed driver features a simple structure with low
cost and high efficiency. In particular, because its power switch can be turned off under the zero-current

switching condition, the proposed driver has desirable advantages,
interference characteristics and high efficiency. Moreover,

such as improved electromagnetic

it only uses a small number of DC blocking

capacitors with no additional active devices for the current balancing of multi-channel LEDs. Therefore, the
proposed driver exhibits high reliability and cost effectiveness. To confirm the validity of the proposed driver,
we perform a theoretical analysis and present design considerations and experimental results obtained from a

prototype that is applicable to a 46” LED TV.
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Fig. 2. Schematic of the proposed LED driver.
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operational principles.
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Fig. 8 Simulated key waveforms of proposed LED driver.
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TABLE O
COMPARISONS BETWEEN CONVENTIONAL AND
PROPOSED 2-CHANNEL LED DRIVERS WITH
RESPECT TO THE NUMBER OF DEVICS

Item Conventional Proposed
ems LEDdriver LED driver
Transformer 1EA (EE3414) 1EA (EE3414)
2EA 2EA
POWQE MEME N srpranmson) | (sTD14NMEON)
t
swie M; 9EA (AOD5N40) | 1EA (AOD5N40)
Di™Dy 4EA(SF36G) 4EA(SF36G)
Diode
Dy 2EA (MUR460) OEA
Link capacitor 1EA (47 pF/200V) 0EA
Inductor 2EA (220 pH) 0EA
LLC 1EA (SEM3110) 1EA (SEM3110)
Control
IC SSPR 1EA 1EA
/ ICR (SLC5012M-20pin) | (UCC3583-14pin)
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