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Independently —-Controlled Dual-Channel LED Driver using LLC Resonant
Converter

Min-Ha Hwang', Yoon Choi’,

and Sang-Kyoo Han'

Abstract - The independently regulated dual-output LLC resonant converter using only one power stage and
one control IC is proposed in this paper. The conventional dual-output LLC resonant converter requires the
extra non-isolated DC/DC converter to obtain the tightly regulated slave output voltage, which results in the
low power conversion efficiency and high production costs. On the other hand, since the proposed converter

controls the master and slave output voltages by pulse width modulation(PWM) and pulse frequency

modulation(PFM),

it can achieve tightly regulated dual output voltages without the additional non-isolated

DC/DC converter. Therefore, it features a high efficiency and low cost. To confirm the validity of the proposed

converter, theoretical analysis and experimental results from a 40W LED driver prototype are presented.
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Fig. 1 Characteristcs of LED voltage & current
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Fig. 2 Conventional Two-channel LED Driver using
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Fig. 3 Proposed Two—-channel LED Driver using
LLC resonant converter
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Fig. 6 The control block diagram of proposed
LLC resonant converter
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Table 1 Design specification for LED Driver

Input Voltage 400V
VLED1, VLED2 3BV

Iepy, ILep2 570mA
Resonant frequency 110kHz
Switch dead time ., 350nsec
Switch output capacitor C, 200pF
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Table 2 Measured Operation frequency, Duty & output

- - voltage
VDE.J\-L: 200v/div

N o= O Iepi [A] Iema [A] f i (cHz) M, Duty (%)
- -~ ol 0573 0571 111.45 1495
i "\\ v \ 0572 0 97.04 4321
- / ' \ P 0 0571 97.71 4828
e N 0 0 8985 46.11

ILepi [A] Iiep2 [A] Viepi [V] Vien: [V]

. , , , . 0573 0571 AU 3481
Fig. 11 Operation waveform at primary-side switch 0572 0 561 4.5
0 0.571 41.25 34.82
0 0 41.25 41.27
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Fig. 12 Experimental waveforms under the load variation
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