550 4 3 1 (2N T RS [ A NI/ NI S 4

Journal of Nanjing University of Aeronautics &. Astronautics

2018 4 6 H

Vol. 50 No. 3
Jun. 2018

DOI:10.16356/j. 1005-2615. 2018. 03. 009

SiC MOSFET 45 #4314

Bl A

£ A

ERX REH

1. B RS R K% E Bk 2 e B T, 2111065 2. b 3 HL ML 2 e i L TR 2% e » B3 ,201306)

BE ARRBELESOSEFZEHETIR ERTF I RN TREA TR I, LB A S AR SIC #6525 M
2, %3t SiIC MOSFET At JF X 42 35 % T 423 B A RE B AT T 247, L 8 E3F R B & 8% & 2 xf SiC
MOSFET &% 452 0 Hra it /7 T b b 547, B = TER SR XEHa B L, 51 Si 5 SiC MOSFET 42 % 4%
Hy Fo Bt BACHLE BEAT T 2 A7 AN f 4 %3t SiC MOSFET 42 5% 42 37 & %2 4t — 2 69 35 5,

KPR A4 MOSFET ; 42 B 4% 1 A R AR 3
FESES TM315 XERFRERL A

X EHS:1005-2615(2018)03-0348-07

Short-Circuit Characteristics of SiC MOSFET

QIN Haihong', XU Kefeng', WANG Dan', DONG Yaowen', ZHAO Chaohui®

(1. College of Automation Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing, 211106, China;

2. College of Electrical Engineering, Shanghai Dian Ji University, Shanghai, 201306, China)

Abstract: To ensure the safety and reliablity of silicon carbide (SiC) power devices in the overload, short

circuit and other conditions, the short circuit mechanism of SiC devices must be fully understood. First-

ly, the mechanism of short-circuit current is analyzed in detail under hard-switching fault. Then, the in-

fluence of different circuit parameters on short circuit characteristics of SiC MOSFET is analyzed and

compared. The key factors influencing the short-circuit characteristics are further revealed, and the

short circuit capacity and device deterioration mechanism of Si and SiC MOSFET are compared and ana-

lyzed. The paper provides a guidance for designing short-circuit protection circuit of SiC MOSFET to

some extent.
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Fig. 1  Schematic of short-circuit test circuit for hard-

switching fault
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Fig. 2 Short-circuit waveforms of SiC MOSFET for
hard-switching fault
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Fig. 3 Prototype of short-circuit test circuit
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Fig. 4 Short-circuit waveforms of U, ,Uy and 7, under

different DC bus voltages

3.2 IEZEEAFN

BB KN 550 VL IK S H FH R, 435l B
30,20,10 #15 Q. K5 &5 AR 9K Sl i BT 5 Bl U5
WL U s I P55 F TR U o RO A H O 0 ) 81 B
M e . Bl & 9K 3l g BH 8y 9 /)y, SiC MOSFET
K T B PR T YRR v T AR R T ) AR 37
A HG O T B L IR O LT A 28 A . AN [R] 3R Bl
EEEETEI’J’%‘“E%“' TEEE(JM%%T ‘i%%ﬂlﬁjﬁﬂ

t/(Q :us/%)

(a) Short-circuit current waveform

U(10V/$§)R [yEpee ’3@&@” -
U0 V) _R=100 \_12%:3095 E

i,(50 A/H%)

¢ /(200 ns/#%)
(b) Turn-off waveform
B 5 NSRS R, T Uy JUs o 58 IR
Fig.5 Short-circuit waveforms of U, .Uy and 74 under

different gate resistances
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(b) Voltage overshoot versus gate voltage under

different DC bus voltages
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Fig. 7 Relation curves of voltage overshoot versus cir-

cuit parameters
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