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Design of the Variable Mode CLLLC Resonant Converter Based on
the Model Predictive Control

FENG Xingtian, GUO Yujiang
(College of New Energy, China University of Petroleum (East China), Qingdao 266580, China)

Abstract: Aiming at the problems of wide frequency adjustment range and low operating efficiency of the traditional variable
frequency control CLLLC resonant converter at low voltage gain, a variable mode resonant converter based on the model predictive
control is designed. The control strategy can make the converter switch between the full-bridge mode and half-bridge mode flexibly in
a wide range of input without additional auxiliary circuits, which can broaden the low voltage gain and keep a narrow frequency
adjustment range. This strategy is beneficial to the design of magnetic components and effectively improve the operating efficiency of
the converter under high input voltage. Compared with the PI control, the proposed model predictive control obviously improves the
output voltage spike problem during mode switching, and increases the dynamic performance of the converter on the premise of
similar steady-state performance. Simulation and experiment prove the feasibility and superiority of the designed CLLLC resonant
converter and its control strategy.
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