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PFM+PSM hybrid control of CLLLC resonant converter
DENG Qinruil,HE Yingjiel‘z,LEI Chao', LIU ]injunl
(1. College of Electrical Engineering,Xi’an Jiaotong University,Xi’an 710000, China;
2. FElectrical Engineering College, Aalborg University, Aalborg 9200, The Kingdom of Denmark)

Abstract: Aiming at the problem of CLLLC resonant converter,such as insufficient voltage gain range with
pulse-frequency modulation and low efficiency with phase-shift modulation, a PFM+PSM (Pulse-Frequency
Modulation and Phase-Shift Modulation) hybrid control method is proposed,which can adjust the duty ratio
of switch tube and the switching frequency at the same time. This method can freely switch the hybrid
control mode according to the input voltage range and load power variation range to achieve wide-range
soft switching and high operating efficiency, with very high freedom degree of regulation. The soft start is
achieved by reducing the impulse current during start-up stage with phase-shift control. Finally, the model
of CLLLC resonant converter is established based on time-domain analysis, and the experimental platform
of 1 kW CLLLC resonant converter based on SiC(Silicon Carbide) is built. Experimental results verify the
feasibility and superiority of the proposed hybrid control method, and the efficiency of the whole machine
can reach 96% in a wide range.

Key words: CLLLC resonant converter;wide-range soft switching;time-domain analysis method; PFM+PSM hy-

brid control
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Table C1 Key parameters of CLLLC experiment platform
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