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Design and analysis of high efficiency soft switching boost converter

So—Ri Park, Sang—Hoon Park, Kil—Ro Cha, Chung—Yuen Won, Yong—Chae Jung, Su—Won Lee

Sungkyunkwan University”

ABSTRACT

A high efficiency soft switching boost converter is proposed
in this paper. The conventional boost converter generates
switching losses at turn on and off. Because of those, the
whole system efficiency is reduced. The proposed converter
utilizes soft switching method using resonant circuit with an
auxiliary switch. Therefore, the proposed converter reduces
switching losses lower than the hard switching. The
proposed soft switching boost converter can be applied to
photovoltaic system, power factor correction circuit and etc.
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Fig. 1 Circuit diagram of the proposed converter
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Fig. 2 Key waveforms of the proposed converter.
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Fig. 3 Equivalent circuits during one switching cycle
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Table |. Experimental parameters.
PHAY Vi 130~170[V]
=¥ Vo 400[\/]
294 T i, 300k]
:g_;ﬂ_ ﬂiﬁ}\]['j Cr [H ]
371 ATAE Cr SO[HF]
3% 4H L 20[uH]
VOAO}:}% ?_QH Lm [m ]
Main switch voltage Main switch voltage
o v.- u_.-m—u- luﬂ..h--‘ i ne I -
Main switch current Main switch current
21 H
(a) (b) Zoom in
(Y-axis : Voltage-200[V], (Y-axis : Vol tage-200[V],

Current-10[A], X-axis : 10[us]) Current-10[A], X-axis : 2[us])
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Fig. 4 Main switch voltage and current waveforms

29|x|2 MY M7 o

(a)% St satolck % 2917} |-euly] ol vl tolorr}
A s wise] 20wk 9 4
2948 de AL 891 B 5 o,
% 5w 290 Tolt) mE A9A) ma o Aol
2934E ) 9 4-(h)= I9 4-()E et 9 ]U} % (b)
2 Bajo] wrsglA we At 2919 S A B 5 Ak
a7 5. BE ASixle] MY MF Tt

% 4% F 250 A%, AF el T8 4= 9
4—

ol T A9 gHst

El
@

-HA_J____M_LJN I ‘__.# S I O O LV -~

Current-10[A], X-axis

Wt

5

Rurligey sw.lkh vpl‘ag! Auxiliary switch voltage
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Auxlllary swlkh current Auxiliary switch current

(a) (b) Zoom in
(Y-axis : Voltage-200[V], (Y-axis : Voltage-200[V],
: 10 [us]) Current-10[A], X-axis : 1[us])

Fig. 5 Auxiliary switch voltage and current waveforms
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Table I1. Total efficiency of the circuits in the
hard-swi tching and the proposed soft-switching conver ter
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