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A ZCT PWM Boost Converter using parallel MOSFET switch
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ABSTRACT o £go2 IGBTY 4AZE A93E FH3E WHo
A ZCT(Zero Current Transition) PWM(Pulse-Width i/ﬂ IGBT7} E%A19 F ~29x2 F2stn ¥d
-Modulation) boost converter using parallel MOSFET &35 MOSFETe| o8} IGBTe A= ~9A& 7153
switch is proposed in this paper. The IGBT(main l s e "-2/d-2 Z Ao MOSFET®| =9
switch) of the proposed converter is always turned on A &Mo] WASAElo] g&o] "ot
with zero current switching and turned off with zero B e=foMe F 24A7F 3 AFA YA e
current/zero voltage switching. The MOSFET (auxiliary A7 2EU2E FHrgsdn, €Y Aie o 29
switch) is also operates with soft switching condition. A &AF A~9% Fa5 A Jg F53F ZCT PWM <
In addtion to, the proposed converter eliminates the g AHEE A ATE s|2A IGBT #HE
reverse recovery current of the freewheeling diode by MOSFET 291x& "olM F 29X IGBT7F 34 9
adding the resonant inductor, Lr, in series with the AF/FAFIAY 2400 ©-2/8-2271 dojufa,
main switch. Therefore, the turn on/turn off switching Bz 293 MOSFETE FAFHAY/GAY =AM
losses of switches are minimized and the conduction B-2 /-0 Z7] doju}A %'—;ﬂ 3 A9 AEl9 tolo
losses by using IGBT switch are reduced. In addition 2 Z718lgich agln F thelermel o IHE ARE
to, using parallel MOSFET switch overcomes the F 29Ad APT FAY JHYEIE 2of A% HF
switching frequency limitation occurred by current tail. o] Ma(di/dt)E Aoz 29A £A3 EMI 9]
As mentioned above, the characteristics are verified 22 HAxze ¢ EAS Ay AHE Tt T3
through experimental results. st
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(1) MODE 1 [M1] : # 29127 987 2d4 ©-
e g9 It 4¥4ez 3k,
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I(t) = I+ Vé(O) sinw,t (2)
0
Veld) = Vot (1-cos(an(t—t)) (3
Cec '— o CC+C, coslw; tl
C, C.
Vel(ty = V, Ce+C, (1+ cos((ul(t—-tl)) 4
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Fig. 3 Typical waveform of proposed converter
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Table 1 Switching conditions of switching devices

293 2% Tum on 24 Turn off 22
Sl ZCS ZVS and ZCS
S2 ZVS and ZCS VA'S]
D ZVS ZCS
32 3MY AKX MA HA
28 A9y Lra 338 #AHgAE Cr, Ccat2 o
S AAG FHo oste] AA 3
1) MODE loljA AZE 292 (soft switching) &7l
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Table 2 Components for prototype converter

Component Value/Model
PHAY Vs oV
oldE L 1mH
3218 QldH Lr 4pH
2 AsAlE Cr, Ce 10nF, 50nF
F 293 S1 (1IGBD) GT25]101
Bz £ S2 (MOSFET) IRF740
=% A AE (Co) 100pF
293 Fu(fy) 100kHz
t}e] @ =(D,D1,D2,D3) F6D
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Fig. 4 Current and voltage of main switch S1
11 Vo (20V/div, 1us) 20 Vee(20V/div, 1us)
3: Veer (50V/div, 1us) 4: I.a(BA/div, 1us)
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Fig. 5 Voltage and current of auxiliary switch
1: Vgu(20V/div, 0.2 u8) 2! V4 (20V/div,0.2u5s)
31 Vpe(BOV/div, 0.2 us) 4: Ips(BAs/div, 0.2 us)
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Fig. 6 Voltage of Cc and current of Lr
1: Vg (20V/div, 1ps) D: Ve(20V/div, 0.2us)
4: I, (5A/div, 1us)

AgAR 7h 2951, $2)9 At dAF g, F
A% AsNE Y A FAE Aeie) A
Y 4~63 . a8 4, 55 F 2YA/EE 29749

294 S4E HAs] Astel FYe-ojvjel/= -
so AT 2AY/EH ARE 44 349 3
I # 295 B-24 JATAH 2913
F/9A904 29992 Ha

- GAR/FULA H-2
3, AR G-oxge gasas 29 6 3
¥ AuHIn% 3WE AWNECOd AF L HY
d8e molFa ok WAHA xge 9 AL
1000W]~300[WhAtolel 24 277t 93(%)~%BIo% 1At
SEREEL D

e
2 gL b ok Nlo

[}

2 =M IGBTS MOSFET ¥3 ~9xd 32
278 tho]l 2 =& F715 ZCT PWM 4% Z¥EHE
Aersdcnt F }\_r}z] IGBTE AABdA €-&53
GHY/G AT B-0Zeta, HP2 B HE 29
2] MOSFET<= 03242 ot}o]]/q B-233 A
A "-e=Zsog _/:%’4%1 &g Haseigd. 28z
IGBTE AMgsted =E&EAE 93, IGBTY 2934
Fa4 AekS MOSFETS 2 FEale] uFatd] $2ol
JbsatA stk aHAA At AWEHE n e FF
ol golala 1 Y WE Nxde TR AP
o}.

ikl

o2

f11 Y. M. Jiang, G. C Hua, E. Yang, and F. C. Lee,
"Soft-switching of IGBTs with the help of MOSFETYS",
IEEE PESC Rec., pp. 151-157, 1993.

[2]1 J. Kolar et al, "Analysis fo turn-off behavior and
switching losses of a 1200 V/50 A zero-voltage or zero-
current switched IGBT”, in Conf. Rec. [EEE APEC'9],
1991, pp. 1508-1514.

(31 Hang~Seok Choi, B. H. Cho, “Novel Zero-Current
-Switching (ZCS) PWM Switch Cell "Minimizing
additional Conduction Loss,” IEEE Power Electronics
Specialists Conf. Rec., 2001, pp. 872-877.

[4] M. Nakamura, M.Shimada, T. Myoui, H. Sadakata, S.
Moisseev, M. Nakaoka, "Performance Evaluations on
Soft-Switching Boost Power Converter with a Single
Auxiliary Passive Resonant Snubber,” IEEE Power
Electronics Specialists Conf. Rec., 2001, pp. 1057-1063.

[5] Min-Kwang Lee, D. Y. Lee, D. S. Hyun, " New Zero-
Current-Transiton PWM DC/DC  Converters Without
Current Stress,” IEEE Power Electronics Specialists Conf.
Rec., 2001, pp. 1069-1074.

[6] N. Mohan. T. Undeland, and W. Robbins, Power
Electronics : Converters, Applications and Design. New
York © Wiley. 1989, pp. 462-467.



