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ZVT PWM AC-DC Boost Converter with Active Snubber

CEE CBRBEE -FEHER LTS % A
(Choon-Sam Kim - Won-Ki Sung * Jung-Moon Lee - Chan-Sok Choi + Soo-Hong Kim)

Abstract - Most of converter system could obtain almost unity power factor and make input current sinusoidal
waveform, but they have many problems, such as electromagnetic interference and switching losses caused by switching
noise in main switch. To solve these problems in hard switching PFC converter, soft switching converter using a

resonant between capacitor and inductor is invented

In this paper, advantages and disadvantages of conventional ZVT(Zero-Voltage-Transition) soft switching converter
using a auxiliary resonant circuit is discussed. Then Improved ZVT soft switching converter proposed. This improved
ZNT converter's operation principal, specific property, design scheme of main are described. From Simulation and
experiment results of conventional ZVT soft switching and improved ZVT soft switching converter with active snubber,

characteristics of the converter are confirmed.
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Fig. 2 ZVT boost converter circuit with active snubber
{a) Main circuit of the converter
(b} Operation waveforms by mode
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Table 1 System parameter

v, 400 [ V] 1L, 62 [uH)
1 5(4] | Ly 350 [pH]
fsu 100 [kHz] G, 940 (pF
C, 470 [pF) | Cp 470 [pF)
[3 5 mg i
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Fig. 5 Input voltage and current waveforms of conventional
ZNT converter
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Fig. 6 Voltage and current waveforms of the switch
{a) Main switch (b) Auxiliary switch  [10A/div]
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ZVT converter
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Table 2 Experimental results of conventional boost converter

500w Tkw 15kw | 2kw
R 637TW 1070W 1505W 1960W
q B 0.99 0.995 0.995 0.991
29 A 402V 400.1V 397V 394V
29 AF 1.5A 2.55A 3.62A 4.68A
g & 95% 95.5% 95.3% 95.1%
E: S 3 MetEl ZvT st 7B E e AslZ D}
Table 3 Experimental resuits of the proposed ZVT boost
converter
500W 1KW 1.5KW 2KW
U4 A¥ | 450W 1130W 1470W 1990W
q & 0.995 0.997 0.999 0.999
29 Ag 404V 400V 396V 393V
=9 AF 1.07A 2.T6A 3.59A 487A
2 & 95.84% 96.95% 96.74% 96.17%
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Table 4 THD analysis of the converter input current

Converter THD
71&E2 ZVTHWE 0.03329
A" ZVTHAHH 0.02932
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