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Novel ZVZ.CS PWM DC-DC Converters with One Auxiliary Switch

Seung-Hee Ryu*, Dong-Yun Lee, Sang-Bong Yoo, Dong-Seok Hyun
Dept. of Electrical Engineering, Hanyang University

Abstract - This paper presents novel ZVZCS PWM DC-DC
converters. The proposed soft-switching technique achieves
ZVS and ZCS simultaneously at both turn-on and turn-off of
the main switch and diode by using only one auxiliary switch.
Also, the proposed soft-switching technique is suitable for
not only minority but also majority carrier semiconductor
devices. The auxiliary circuit of the proposed topology is
placed out the main power path and therefore, there are no
voltage/current stresses on the main switch and diode. The
operating principle of the proposed circuit is illustrated by a
detailed study with the boost converter as an example. The
validity of the proposed converter is verified by theoretical
analysis, simulation and experiment resuits.
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Fig. 1. The Proposed ZVZCS PWM Boost
converter topology.
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Fig. 2. Theoretical waveforms.
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Parameters Value & Device
L{input filter) 200 H
L, and L, 85uH
C, 22 nF
C,(output filter) 660 £ F
S SGLA40N150D (SEC)
S, SGL40N150D (SEC)
D, DSEI60-10A (IXYS)
Dy, D,, and D, DSEI30-10A (IXYS)
V (input Voltage) 100V
V (output Voltage) 400V
P, (output power) 1 kW

f(operation frequency) 50 kHz
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Fig. 5. Exprimental results.
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