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Voltage Doubling Variable Duty Cycle Wide Output Two-phase
Parallel LLC Resonant Converter

PAN Jian, GUO Hongzhan, ZHANG Huijian, SHAO Bing
(School of Electrical and Electronic Engineering, Hubei University of Technology, Wuhan 430068, China)

Abstract: Aimed at the problems of a traditional LLC resonant converter in wide voltage applications such as a
wide switching frequency range and a poor voltage regulation performance, a voltage doubling two-phase parallel
resonant converter is proposed. There is a parallel double half-bridge LLC structure on the primary side of this
converter, and a bidirectional switch is introduced into the full-bridge rectifier network on its secondary side to form a
reconfigurable voltage doubling rectifier network. Fixed frequency control is adopted during operation. The lower
half-bridge on the primary side changes the input voltage of the resonant tank by changing the duty cycle, while the
upper half-bridge works with a fixed duty cycle. The rectifier network on the secondary side realizes full-bridge and
voltage doubling hybrid rectification under the bidirectional switch, which can achieve 4 times of voltage gain. At the
same time, this converter has a good soft switching performance, its voltage gain is independent of magnetizing
inductance and load, and a larger magnetizing inductance can be selected to reduce the switch-off loss and conduction
loss. Finally, the feasibility of the proposed converter was verified by simulation and experimental results.
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Fig. 1 Topology of two-phase parallel LL C resonant converter based on voltage doubling
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Fig. 2 Main working waveforms of converter
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Tab. 2 Comparison of performance among different wide output LL C resonant converters
HiFh TR TR Jil i FRL R/ H I SR WEJEE/KHz  JEETEEV
PWM-LLCH 5 3 300.00 PS+PWM 100 250~400
LLC-SRCH” 6 4 749.76 PFM 54.0~256.5 50~420
LLC-RVMR[ 4 3 400.00 PFM+PS 69~129 100~300
VFPPS-iLLCH¥ 8 6 430.00 PFM+PS 40~100 150~500
Ny 6 4 170.00 PWM 100 60~240
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