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Tab.3 Price comparison of SiC and Si modules"’

] R AL R RS Hirg 25k RS ) /EITHEL
Infineon SiC MOSFET DF11MRI2W1M1_B11 1200V 50A Boost 119. 04/1 F;107. 88/25 K
Rohm SiC MOSFET BSM180D12P3C007 1200V 180A M 506.97/1 F;476.42/5 K
Rohm SiC MOSFET BSM300D12P2E001 1200V 300A Wi 668. 18/1 5 654.43/5 ¥
CREE/Wolfspeed SiC CAS120M12BM2 1200V 193A i 330/1 J
Infineon Si IGBT FF400R12KT3 1200V 580A W 145.33/1 J; 136.38/25 J
Microsemi APTGLQ400A120T6G 1200V 625A Ve 184.36/100 F

T4 PRI BAMEXT LD

Tab.4 Price comparison of SiC and Si discrete devices™"

| St iEi R CERERV e 100°C F&iE B i/ A BRM&ECS)/BITHE
ST SCT50N120 1200V SiC MOSFET 50 35.13/1 A330.95/25 F
IXYS IXFN70N120SK 1200V SiC MOSFET 48 109/1 J;99. 14/25 K
CREE C2M0025120D 1200V SiC MOSFET 60 69.8/1 F;67.12/100
Rohm SCT3030KL 1200V SiC MOSFET 51 44.21/1 F339.52/25 A
Microsemi APT80SM120] 1200V SiC MOSFET 40 78.36/1 H366.49/100 K
Infineon IGW60T120FKSAI 1200V Si IGBT 60 7.12/1 F35.33/100 F
IXYS IXYH82N120C3 1200V Si IGBT 82 13.44/1 F;8.52/1000 K
3.0 P - x5 BERAZHMHMES

Tab.5 Costs of high voltage HySs!"’
HUGE  SiC/Si A FXE T Si g

i 1 WA 1 AR (% )
HySl1 10:2 4:1 50.0
HyS2 10:3 4:1 69.2
HyS3 10:4 4:1 85.7
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¢ " SRS, HyS BT RIS I B A L
K 18 SiC MOSFET FI Si IGBT #1853 H FERIKSHL G = do/de POHIRE I 40 A (] 2E3R | HL
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FH e % 6.
400 x6 W H MK
., 300 Tab.6 Costs of gate driver ICst
100 /A /(kV/ws) /ns
. . ACPL-332] 2.5 15 180 Vi +2V  H  4.67
SiC MOSFET Hybrid Si IGBT HCPL-316] 2.0 15 300 I A 4.76
o s TS 238w
3 HyS BLARTHNS L 1ED0O20I12 2.0 50 170 V,;f E+ 2.1V 4 587
Fig. 19  Cost comparison of HyS module MC33153 Lo K 20 % 4 Le3
BM6102FV-C 4.5 100 200 Vg +2V A 12.0
STGAP1S 50 50 100 GND+2V A 13.2
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Summary of Si IGBT/SiC MOSFET based hybrid switching device
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Abstract: This paper summarized Si IGBT/SiC MOSFET based hybrid switch (HyS) from literatures. The related
gated drive pattern, gate drive hardware, current sharing optimization, module design, converter design and cost
are introduced and commented in this paper. In HyS, Si IGBTs can realize zero voltage switching (ZVS) , and the
tailed current can be reduced. ZVS can reduce power loss and increase the switching frequency. HyS also combines
low conduction loss and low cost of Si IGBT. The promising high performances of HyS will bring considerable a-
chievement to enhance power frequency and high power converter systems.
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