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Comparative Analysis of Switch Losses in Cycloconverter—type High Frequency Link
Converter for Single—Phase EV Bidirectional Battery Charger

Jae—Keun Kim, Seung-Gwon Kim, Won-Hyun Oh, Sung—-Min Park
Dept. of Electronic & Electrical Engineering, Hongik University
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(@) Phase shift converter output voltage, ac-ac converter output voltage and load voltage
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(b) IGBT switching pattern
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(c) SiC-FET swtiching pattern
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s PSFB Conduction Loss (IGBT) === PSFB Switching Loss (IGBT)

mm nc-ac¢ Conduction Loss (IGBT)

mm ac-ac Switching Loss (IGBT)

(2) IGBT A E30]d E1t (Figah) 221 TH)
wess PSFB Conduction Loss (SiC-FET) mmm= PSFB Switching Loss (SiC-FET)
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(b) SiC-FET A E2]0]M Eat (Fig2) 221 HH)
s PSFB Conduction Loss (SiC-FET )

m ac-ac Switching Loss (SiC-FET)

mmmm PSFB Switching Loss (SiC-FET )

s Cyclo Conduction Loss (SiC-FET ;) s Cyclo Switching Loss (SIC-FET )
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(c) SiCFET A B 0] E2t (Fig.2(c) 2T )
Fig. 4 PSIM thermal module A|Z&l0|4 A3}
TABLE L PSIM SIMULATION RESULT
Parameter IGBT SiC-FET SiC-FETcu
i conduction loss 32.96W 19.96W 17.79W
phase shift =y pingloss | 87.99W 1773w 9.62W
converter
total loss 120.95W 37.69W 27.42W
conduction loss 66.89W 104.99W 4331W
ac-ac switching loss | 53.10W  104gw ~ 043=2m
converter W
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