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Review of Optimization Methods for Switch Mode Power
Supply Based on LLC Resonant Converter

GU Yanjie, Student Member, CPSS, YU Renjie, ZHANG Yan, Member, CPSS
(School of Electrical Engineering, Xi’an Jiaotong University, Xianyang 712000, China)

Abstract: The DC-DC converter in a switch mode power supply (SMPS) is the core part that affects the device’s
volume, weight and working efficiency. As a classic DC-DC topology, the LLC resonant converter uses the soft
switching technology and magnetic integration technology, which has characteristics such as a high efficiency, a high
power density and harmonics suppression. The research status of optimization methods for LLC resonant converters
applied in SMPS is reviewed, starting from the transformer winding structure schemes and control topology
optimization schemes. In addition, suggestions on the effects of synchronous rectification and the planar transformers
under an all-primary-referred (APR) magnetic integration model on the circuit are given. Finally, the optimization
methods based on the third-generation wide bandgap material and electromagnetic compatibility are prospected.
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Fig. 1 Waveforms of drain-source voltage and gate-source
voltage in controllable switch, primary resonant current

and excitation current, and secondary-side current
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Fig. 2 Circuit topology states of LLC resonant converter under controllable devices
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Tab. 1 Comparison of experimental prototype data under different schemes for transformer winding structure
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Tab. 2 Comparison of experimental prototype data under control and topology optimization schemes
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