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Fig.1 Converter proposed in reference [ 16 ]
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Fig.2  Converter mentioned in this paper
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Fig.5 Equivalent circuit for each switching mode
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Soft switching DC-DC converter with low voltage stress and high voltage
gain based on coupled inductor

DING Jie, ZHAO Shi-wei, YIN Hua-jie
(School of Electric Power Engineering, South China University of Technology, Guangzhou 510641, China)

Abstract: This paper combines the advantages of coupled inductor and switched capacitor to improve voltage gain,
and proposes a high step-up DC-DC converter, which further improves voltage gain and reduces voltage stress of
power devices. When the switch is on or off, both the primary and secondary winding of the coupled inductor are
transmitting of electric energy, which improves the utilization rate of the winding and the leakage inductor alleviates
the diode reverse recovery problem. The active-clamp circuit absorbs and uses the leakage inductor energy, reduces
the leakage inductor peak of the switch, makes all switch realize zero voltage switching, and improves the efficiency
of the converter. Finally, the basic operating principle of the converter topology is analyzed, its gain expression is
deduced, the main reason of duty cycle loss is analyzed, and an experimental prototype with input voltage of 20V ~
40V, output voltage of 380V and rated power of 300W is made. The highest efficiency of the prototype is 97. 4%,
and the experimental results confirm the correctness of the theoretical analysis.

Key words: coupled inductor; switched capacitor; high step-up; low voltage stress; soft switching



