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A New ZVT-PWM Converter using Active Resonant Snubber
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Abstract - In this paper, a new active snubber
circuit that overcomes most of the drawbacks of the
normal “zero voltage tranmsition pulse width modulatio
n” (ZVT-PWM) converter is proposed to contrive a new
family of ZVT- PWM converter. A converter with the
proposed snubber circuit can also operate at light load
conditions, A design procedure of the proposed active
snubber circuit is also presented. Additionally, at full
output power in the proposed soft switching converter,
the main switch loss is about 27( %) and the total
circuit loss is about 36( %] of that in its counterpart
hard switching converter, and so the overall efficiency,
which is about 91(%) in the hard switching case,
increases to about 97( % ).
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Fig. 1 Main circuit of proposed soft switching b
type converter
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Fig. 2 Operation and equivalent circuits of each mode
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Fig. 4 Operating waveforms of each mode
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Table. 1 Circuit parameter using experiment and

simulation
A g At Vv 200(V)
Z]Tar%@&‘l%f Vout 380[\/]
293 FH$ fs 16(kHz)
A8 AR E Co 940( pF)
248 AHAAEH Cs 1.8(nF)
=7 9 H L. 6.0( « H)
2 ARAE Cr 10(nF}
S48 AYE Lm 1.024(mH)
IGBT S1, S2 |1IMBH40-60
Diode D1, D2, |ERD60-100
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Fig. 9 Total EMI noise of the ZVT-PWMb
converter
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Fig. 10 Total EMI noise ofthe hard-switching
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3.8 &

EEAME S ZVT-PWM AwEe @42
AR A4 2 & o] &% ZVT-PWM Ay
Ietstatt. AgE AvEHE 83 22 A0S
Aot

u

02 o
o mj fe rie
4

V73R8 AHAME F2o] shgsitt

2)6-23 G-2I A 7ZVSe} ZCSE FF HoAY, F
aAEAA & Rt A, AFe A71A geth

ALE ATE Aol H F¥ AIFLE F 295
A 71&9] = 293 AvE H|E G 27( %)
A HZ &4 o 36( %)ATEt

4)FE&L 7189 3= 29 ARG 6(%) dsdErh

Ae Ageel iz A9 Azl olsix

e 3)

(1) 2517, PHRER AR L ZHREROBEHHAOZE B
FEEXMATEATALE /N7 —TL 7 VO R4 EEL 2T
L, pp.156, 2000

(2) Robert Streit, “High efficiency telecom rectifier using a nowel
soft-switched boost-based input current shaper”, in Int.
Telecommunications Energy Conf. Proc., pp720-726, 1991

3) KMark Smith and Keyue Ma Smedley, “Comparison of
Voltage-Mode Soft-Switching Methods for PWM  Converter”, IEEE
Transactions on Power Electronics, Vol. 12, No. 2, pp.649-658,
1997

{4) G. Hua, E. X. Yang, Y. Jiang, and F. C. Lee, Novel zero current -
transition PAWM converters,” 1EEE Trans. Power Clectron., vol. 9, pp.
601-606, Nov. 1994

(5] A Elasser and D. A Torrey, “Soft switching active snubbers for
de/dc converters,” |EEE Trans. Power Electron., vol. 11, pp. 710 ~
722, Sept. 1996.

(6) C. ). Tseng and C. L. Chen, A passive snubber cell for
ronisolated PWM dc/dc converters,”  IEEE Trans. Ind. Electron.,
vol. 45, pp. 593-601, Aug. 1998.

(7) V. Grigore and ). Kyyra, "Anew zero-voltage -transition PWM buck
converter,”  in Proc. 9th Mediterranean  Electrotech.  Conf.
(VELECON'GS), vol. 2, pp. 12411245, 1998

- 265 -



