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Soft-switching DC-DC Converter with Low Current Ripple and
High Gain

WANG Jian, Member, CPSS, LIN Guoqing
(Fujian Key Laboratory of New Energy Generation and Power Conversion (Fuzhou University ), Fuzhou 350116, China)

Abstract: A soft-switching DC-DC converter with low current ripple and high gain is proposed, which can be
applied to new energy generation systems. Based on the conventional interleaved Boost converter, the proposed converter
can achieve high gain by introducing a coupled inductor, diodes and a capacitor Boost unit. The coupled inductor
transmits energy during the entire switching cycle, thus improving the utilization rate of magnetic core. The input Boost
stage works in an interleaved mode, and the current ripple of the two-phase inductor can cancel each other, so as to
obtain a lower input current ripple. Due to the existence of leakage inductance of the coupled inductor, the reverse
recovery problem of rectifier diodes are alleviated. Meanwhile, an active clamp circuit is adopted to absorb the leakage
inductance energy, thereby achieving the zero-voltage soft-switching of all switches, restraining the turn-off voltage spike
of switches, and improving the converter’s conversion efficiency. The working principle, circuit characteristics and soft-
switching realization method of the converter are analyzed in detail. Finally, a 200 W experimental prototype was built to
verify the theoretical analysis.
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Fig. 1 Structure of the converter
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Fig. 2 Equivalent circuit of the converter
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Fig. 3 Main working waveforms of the converter
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