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A Zero—Current—Zero—Voltage-Transition Boost-Flyback Converter Using
Auxiliary Circuit

Hyeon-Seung Ju' and Hyun-Chil Choi™

Abstract

This study proposes a new zero—current - zero—-voltage-transition (ZCZVT) boost - flyback converter using a
soft switching auxiliary circuit. The proposed converter integrates the boost and flyback converters to increase
the voltage with a low duty ratio. The main and auxiliary switches turn the ZCZVT conditions on and off.
Thus, the proposed converter has high efficiency. The voltage gain at the steady state is derived, and the
inductor volt - second balance and the design guidelines are presented. Finally, the performance of the proposed
converter is validated by experimental results from a 200 W, 30 V DC input, 400 V DC output, and 200 kHz

boost - flyback converter prototype.

Key words: ZCT(Zero-Current-Transition), ZCZVT(Zero-Current-Zero-Voltage-Transition), Soft-switching, Boost-

flyback converter
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Fig. 1. Circuit of proposed ZCZVT boost-flyback converter.
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TABLE 1
THE PROPOSED CONVERTER PARAMETERS
Parameter Value
Main transformer, N1:N2 20uH, 5:25
Auxiliary inductor, 1.8uH
Snubber capacitor 470pF
Auxiliary capacitor 33nF
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Fig. 2. Theoretical waveforms of proposed boost-flyback
converter.
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Fig. 3. Theoretical waveforms of proposed boost-flyback converter.
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TABLE II
THE PROPOSED CONVERTER PARAMETERS

Parameter Value

Main switch IRF640N

Auxiliary switch IRF610PBF

output diodes VS-16CTU04PBF

Auxiliary diode VSB3200-M3/54

Main transformer, N1:N2 20uH, 5:25
Auxiliary inductor, 1.8uH
Snubber capacitor 470pF
Auxiliary capacitor 33nF

Output capacitor 330uF
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