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High Frequency Dual Mode Control LLC Resonant Converter
with Wide Input Voltage Range

Hyung-Ik Joo], Jung—-Woo Yang], Kang—-Ta Jo], Sang-Kyoo Han], and Suk-Chin Sakong’

Abstract

In this paper, a high—-frequency dual mode control LLC resonant converter with wide input voltage range is
proposed through zero voltage switching (ZVS) under the universal line input voltage and every load conditions.
Conventional small power adapter driving should be satisfied with universal line input voltage because it has no
power factor correction circuit regulation. The conventional LLC resonant converter for an adapter can reduce
the size of transformer in terms of high-frequency driving and ZVS. However, this converter has a
disadvantage in terms of design of resonant tank under various input voltages because the frequency
modulation range is very wide to satisfy voltage conversion gain. Compared with the conventional one, the
proposed LLC converter can be adapted to universal line input voltage and high-frequency driving because it is
controlled by pulse width modulation and pulse frequency modulation with control voltage. The validity of the
proposed LLC converter is proved through the 60 W prototype.
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Fig. 1. Conventional LLC resonant converter.
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Fig. 2. Gain curve of conventional LLC resonant converter.
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Fig. 3. Block diagram of proposed dual mode control LLC
resonant converter.
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Fig. 4. Algorithm of proposed dual mode control
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LLC resonant converter.
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TABLE 1
DUAL MODE CONTROL LLC RESONANT
CONVERTER DESIGN PARAMETER

Parameter Mark Value Unit
Input voltage Vin 907264 Vims
Output voltage Vo 19 Voc
Output current Io 3.16 A
Switching frequency fsw 2407460 kHz
Resonant capacitor Cr 83 nF
Leakage inductance L: 144 uH
Magnetizing inductance L 59.43 uH
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Fig. 16. Core and capacitor size comparison between
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