Analysis and Design of Semi-Bridgeless Rectifier in Inductive Power
Transfer Systems for Electric Vehicles considering Reverse Recovery

Phenomenon
Won-Jin Son, Jae Han Lee, Sangjoon Ann, Jongeun Byun, and Byoung Kuk Leel
Department of Electrical and Computer Engineering, Sungkyunkwan University

ABSTRACT

B =RAE =2 Figz B33t AR 244
247 - 2] E;/\dea A4 (inductive power transfer, IPT)
Alzdle] 23 = semi-bridgeless 7] (semi-bridgeless
rectifier, SBR)<] é WS Acksit) =2 Fi4 54 A
SBRell w3t @ EAlSF 938 d4o] o H AL,
A ANE g o R SBRE 290X AAl 8 AERE Aot
ol Aloksle &7 AMS WESHE SBR A9AE HFHLe
2 AAsL, 33kWH IPT A 2¥ prototypes o]&ato] A7
AE HFe).

1. M 8

A7) A2 (Electric vehicle, EV) $4E A7|f=w2] §
AAHAAL (inductive power transfer, IPT) A|2~€1& HiE 2]
o] QPAAQ FH AE 3 WA SR IPT A" 24
Zo| de-dc AMEZ AT AT de-dc AMEE AH§
slo g MWL} Yolx] 1, §8&0] Tadts wo] th o]
g3t A4S 287 A8l de-de HAWEE AAsIL 24 =
o el ARV WAl EFHAY Aoyt ke
semi-bridgeless 7] (semi-bridgeless rectifier, SBR)7} 4
29 IPT Alz=8le] thokat A7 asa oo,

SBRZ 19 13} #Zo| the]o = AR{V] sleke] 27]9] tho]
EE 29AE YAT AC-DC AMEZEA, 29X duty
AAE Tt 2HAGES AT 4 vk SBRS duty Al
< ARE Xﬂ‘ﬂ?}&iﬁﬂ 12k &3 23k
Z9] oudx B wAd & gAY ~9xe) &/ox
o] Qlt}. o]t = 291H e
STt G2 Az"Ho e Z EAVF HA] oy EV
4 IPT A€ SAE 4ol 2l3te] 81.38-90kHz9] =2
steR E4s7] wEol SB 9] st 29102 Qlste] W
EA7F #AE 5 QP mo x4 Fasg 2 [PT A
o] SBRS 482 v AT + = E UE BAE, 27
A A =& di/dt® <ls] SBR 291419] body thel L
oA HASHE A3 dAolth SBReIA A3 E @4

Sl I~
OL
_o|L,
i
[>
o
o,
ok
re
aus
o

Tt

juii}

rfr

ofd

gri [ I | >m&j£om oft > Iy to

dy Tl 0m ol EERA £

5
7t
=HH e 22k & it 57t
AL Voart 00 S 71ko] A bl

gt ViaZb 00] 5

Full-bridge mverter

Semi—bridgeless rectifier

— —
_> D%i D%iln lbatt

Lin CfM(ﬁ

r=Vm + o+
_ i"i C,TL }_3 Vo,ac_ —~C, I:T;:|V_hatt
2

P k=0.083~ 021555W,§1 W
| ! A=

J8 1 SBRE2 XME¢SH 3.3 kW IPT )\I*E*I
Fig. 1 3.3 kW IPT system with SBR.
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Fig. 2 Input/Ouput waveforms and SBR control signal.
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Fig. 3 Experimental waveforms of the SBR with IPW60R125CP
in which the reverse recovery phenomenon occurs.
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Fig. 4 Operation mode of the SBR based on the waveforms
in Fig. 3(b).
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Table 2 Comparison of device characteristics.
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Fig. 5 Analysis of conduction and switching losses
according to the switches.
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Fig. 6 Experimental waveforms of the SBR with C3M0065090D
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