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Abstract

This paper proposes a zero-voltage-transition pulse-width modulation (PWM) DC-DC converter that uses a

new active-snubber—cell. The converter main switch can be turned on and off with ZVS, while the snubber
switch is turned on with ZCS and turned off with ZVS. Other semiconductor devices are operated under the
soft-switching condition. Normal PWM control can be used, the proposed active-snubber—cell does not impose

any additional voltage and current stresses. The active-snubber—cell is suitable for high-power applications due

to its easy integration into interleaved converters. This paper discusses the operation of the converter, presents

some design guidelines, and provides the results of an experiment with a 100 kHz and 1 kW prototype. A peak

efficiency of 97.8% is recorded.
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Fig. 1. Proposed active-snubber—cell.
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Fig. 2. Soft-switched Boost Converter with the proposed ASC.
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Fig. 3. Operation modes of the proposed converter.
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Fig. 4. Key waveforms of Soft-switched Boost Converter with
the proposed ASC.
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TABLE 1
COMPARISON BETWEEN THE PROPOSED AND OTHER ASCS
Parameter Proposed ZVTH! ZVS-7CSe! ZNT-ZCT™
1 inductor 2 inductors 2 inductors 2 inductors
Components 1 capacitor 1 capacitor 1 capacitor 1 capacitor
p 3 diodes 3 diodes 3 diodes 2 diodes
1 switch 1 switch 1 switch 1 switch
Circulating NO YES YES NO
Current
Timing Issue NO NO NO YES
Main ZVS ON & ZVS ZVS ON ZVS ON & ZVS ZVS ON & ZCS
Switch OFF OFF OFF
Snubber ZCS On & ZCS ZCS ON & ZVS ZCS ON & ZCS
Switch ZCS ON ZVS OFF OFF OFF OFF
Interleaving YES NO YES NO
VDSsnubber V()UL V()ul. V()UL+VCS V()ul.
Sm Ss I(Ls) I(L)
dps/div
0.8
0.4
0 - H
(a) (e)
VSm 1(Sm)*10 . Vidsi KDsI)*10
(a) SEPIC (b) Cuk 300 Aps/div 120 Ips/div
200 ) 80
Fig. 6. The proposed ASC applied in different converters. 100 {\—ZVS e OIF A . /Lkzvzcs OFF-H
! b \'-'ll o {4-. - :" r\- -:"
4. M otst ACSe| &3 (b) (f)
o vss  I(Ss)*10 _— vis2  IDs2)*10 _
Aoksk ASCE thea} 7+e o] "L 7pAlt) o :ZZ . Ts/div
1) AQHe ASCE N-4ke] DC-DC Qejey Avele] 4 jzsoy 2207
( 7 100 ZCS OFF
GA Aol sHsaieh, e ——N o 140
2) & e A HEox AZTE A9AS TAEY (c) (9)
U 29179 | & Ajzke] AT, Y
3 ns/div 4 | 4us/div
3) Aloksk ASCE 19 6olA 9} o] 388 AT 200 :
7l 98 Be te EEEAdE AeE 4 Ak {‘\f
olg et EZwAe 522 2 % Yo A 0 T -

o124 A fAtele.
4) W9l 29127 ZVS | £ak | oz
5) 24y 2947} ZCS |© 2
6) "3l the] == ZCS ¥

7) BE 2UH tolets AZE 2910w © &3
3 ¥ Q=g

8) R WHEA] aabe] QI7bel= FRAQL Ak R A
7t 2EH2E Sk g

(d)

Fig. 7. Simulation results of the proposed ASC with Boost
Converter.
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Fig. 8. Laboratory prototype.
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