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Research on Hybrid LL.C Resonant Converter with

Wide Output Voltage Range
PAN Jian, SHI Di, LIU Yuqing
(Hubei Key Laboratory for High Efficiency Utilization of Solar Energy and
Operation Control of Energy Storage ,School of Electrical and Electronic Engineering ,
Hubei Univ. of Tech.,Wuhan 430068 ,China)

Abstract: For wide output voltage applications, the traditional frequency controlled LLC resonant convert-
er achieves a narrow frequency range with soft switching characteristics under a wide frequency adjustment
range, and large conduction losses. To solve this problem, a hybrid double full bridge LLC resonant con-
verter with wide output voltage range is proposed in this paper. The converter adopts fixed frequency
double phase shifting control strategy, and its switching frequency is equal to the resonant frequency. By
adjusting the phase shift angle 0 of the hybrid double full bridge, a wide range of voltage gain 0~2 can be
obtained. Compared with the LLC resonant converter with frequency control, this scheme narrows the
range of switching frequency, reduces circulating current and circulating current loss, and has good soft
switching characteristics within the gain adjustment range. In addition, the voltage gain characteristics of
the converter are not affected by resonance parameters, which can simplify the system parameter design.
Finally, builds a 1kW experimental prototype, and verifies the effectiveness of this scheme.

Keywords: hybrid double full bridge; dual phase shift control; wide voltage; soft switching
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