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Overview of Application of SiC Power Devices in Power Electronics
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Abstract: Thanks to outstanding performance advantages, the new broadband semiconductor power de-

vices have been widely used. This paper presents the development status of SiC power devices and its

main characteristics. The applications of SiC power devices in the new energy, the civil power transmis-

sion and distribution, and the aerospace are generalized. Besides, the application prospect for SiC power

devices is also pointed out in the field of power electronics.
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Tab.1 Parameter comparison of commonly used semiconductor materials

MEEL B XA B/ RTINS/ HFiL R/ MR/

itk 3% eV A (MV +ecm™ 1) 107 (cm + s 1) (em? » Vs~ 1) (Weem P« KD

Si 1.12 11.9 0. 30 1. 00 1 500 1. 50

GaAs 1.43 13.1 0. 40 1. 00 8 500 0.46

6 H-SiC 3.03 9.66 2.50 2.00 500 4. 90

4H-SiC 3.26 10. 10 2.20 2.00 1 000 4. 90

GaN 3.39 9.00 2.00 2.20 1 250 1. 30

EACIRE] 5.45 5.50 1. 00 2.70 2 200 22,00
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Fig. 1 Physical property comparison of commonly used

semiconductor materials
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Fig. 2 Commericial SiC power devices and their main

production company
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Tab.2 Main prarameters of 1 200 V SiC and Si power semiconductors

. o . e 022 HL B E LR FHEEHE  TAERE
V/V L./A25 /100 °C)  Rywn/mQ  T,/(

Si MOSFET  APTI12040L2FLL  TO264 Microsemi 1 200 30 (25°C) 400 —55~150

Si IGBT APT25GRI20B  TO247 Microsemi 1 200 75/25 100 —55~150

SiC MOSFET CMF2010D TO247  CREE 1 200 42/24 80 —55~135

SiC JFET(off)  SJEP120R063  TO247 SemiSouth 1 200 30/20 63 —55~150

SiC JFET(on)  IJW120R070T1  TO247  Infineon 1 200 36/26 70 —55~175
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Fig. 6 Transfer characteristics of SiC and Si power semiconductors
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Tab.3 Anti-breakdown capability of SiC and Si power semiconductors

%1 9 2 A\ EAS/]  EAR/m] Wt % A
APT12040L2FLL (1 200 V/30 A) Microsemi 3.2 50
Si MOSFET IPW90R120C3 (900 V/36 A) Infineon 1.94 2.9 I,=8.8 A, Vpp=50 V
R6076ENZI (600 V/76 A) Rohm 1.95 2.96 I,=13.4 A, V=50 V
CMF2010D (1 200 V/42 A) CREE 2.2 1.5 I,=20 A, V=50 V
SiC MOSFET
SCT30N120 (1200 V/30 A) STM 1.0 I,=20 A, Vpp,=150 V
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Tab. 4 Switching loss of 1 200 V SiC and Si power semiconductors

TFERAE/ KW HFE/ ST KR

e e 2xl X ¥ oy W A
Si MOSFET  APT12040L2FLL  Microsemi 1265 1147 1412 Vpp =600 V,I, =30 A
Si IGBT APT25GR120B Microsemi 742 427 1169 Vop =600 V, Ic=25 A
SiC MOSFET CMF2010D CREE 110 150 260 Vop =800 V, Ro=7.5Q.I,=10 A
SiC JFET (ofD) SJEP120R063 SemiSouth 131 222 353 V=600 V, I, =24 A
SiC JFET(on)  IJW120R070T1 Infineon 340 210 550 Vop =800 V, Ro=7.5Q.Ip,=10 A
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Tab.5 Switching time of 1 200 V SiC and Si power semiconductors
Byl B AT Jr IS A /ns SCWTI ]/ ns 3 1

Si MOSFET  APTI12040L2FLL Microsemi 35 91 Vb =600 V., I,=30 A

St IGBT APT25GR120B Microsemi 26 142 Vb =600V, Ic =25 A

SiC MOSFET CMF2010D CREE 64 78 Vip =800 V, I,=20 A

SiC JFET (ofD) SJEP120R063 SemiSouth 27 65 Vb =600V, In=24 A
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