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Zero-voltage Conversion Buck Circuit with Fully Decoupling Resonance and Load Current
ZHANG Hao, QUE Yinhuai, CHEN Tianmu, XU Mingjin, QIU Haonan
(School of Mechanical and Electrical Engineering, Beijing Institute of Graphic
Communication , Beijing 102600, China)

Abstract: A new type of Buck soft-switching circuit was designed to solve the problems of switching loss and
high-order harmonics when Buck circuit running at high frequency. The auxiliary switch and series resonant circuit
were added on the basis of the traditional Buck circuit. The auxiliary switch was used to control the zero voltage
switching of the main and auxiliary switches. In the soft switching process, the resonant current and the load current
were completely decoupled, and the storage energy of the resonant circuit was reduced. The capacity requirement
of resonant inductor and capacitor was reduced, and the zero voltage switching of the main switch was made easier.
The principle of the new Buck circuit was analyzed. The realization condition parameters of the soft switching
circuit were calculated according to the relationship between the resonant inductance , capacitance and the switching
time of the switch device. The effectiveness of the new circuit was validated with experiment results.
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