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Soft-switching dual Boost PFC circuit and its digital control strategy

ZHOU Zerong, LIN Weiming, XU Zhihuo, HUANG Daoyi, WU Yaping, YU Ling
(Fujian Key Laboratory of New Energy Generation and Power Conversion, Fuzhou University, Fuzhou 350108, China)

Abstract ; Traditional Boost PFC circuits operated in CCM suffer from high conduction losses and swite-
hing losses. To address this issue, a soft-switching dual Boost PFC circuit was proposed. The circuit
structure features characteristics of a bridgeless PFC circuit to reduce conduction losses, and further in-
corporates wide-bandgap semiconductor SiC devices and synchronous rectification technology to minimize
these losses. Additionally, in the proposed circuit, an auxiliary inductor was introduced to resonate with
the parasitic capacitance of the main switch to achieve ZVS for the main switch and ZCS for the output di-
ode, effectively reducing switching losses under high-frequency operation. The operating principles of the
proposed circuit and digital control strategy based on average current were analyzed in detail, and the key
parameters of the circuit were designed and analyzed. Fully computer simulation was carried out. Final-
ly, an experimental prototype with AC input of 185 —265 Vrms and rated output of 400 V/680 W was de-
veloped. Computer simulation and experimental results demonstrate that the proposed PFC circuit reduces
both conduction and switching losses, effectively improving efficiency to a peak of 98.6% . It also exhib-

its favorable grid-side characteristics and control performance, validating effectiveness of the circuit and
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its digital control strategy.
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