ELECTRIC DRIVE

2022 Vol.52 No.20 WA 202245 %524

%204

KEVR T SiC MOSFET Zh A5 Bk 1) BiX 5 #3: 47F 7%

mEF L AkEX, KB, =, Fix, EHEE"
(1. B & &AM ARG L &R 211106;
2.AREILKRF WA IRRZAHLTR, ZLIT A RIE 150001)

FEE : th FAkALRE (SiC) MOSFET HLAT w450 ARASURE L i IR R0 , 7R 42 THBT BB VR VR 0 AR SR AR N ) 5 4%
JE D5 R EREH . X SiC MOSFET D SRBEEL , BIF5T A L 3 T 114 26 B P B [ A 3 I XG0 5 | S 119 0K 2
DO AT, A SR, S T ORHL T SiC MOSFET Ly R AHe (0K 5 2% , 4337 R I A % L S i ok
P I B DR L B AT TR B 7 P BRI RS LB . E AT T IR SR P L i A BRI AR IR T
B 5 [ {8 1) A A= LR DAL K 2 1 (86 A Ry, 45 3 5 DG BT 1 (8% 2 i ik o3 S B IR 3] 6.50 nH 11 5.09 nH.
J&i . Lk Cree 2 H 11 1 200 V/400 A CAB40OM 12X M3 T A5 H Al it 42 , 1 F XUk v S 58 4iE 1 i 182 313K 2
T 110 B % 5 4 e B () T S 5T 800 A (WA B FL L , 7T LAAE 1.640 s P S BRI S AR 4

KR kb fE MOSFET ; K 825 5 40 B PR 47 5 SR SN R 55 5 BUSK i 52 36

hESEE . TM46  TEAARIRFS:A  DOI:10.19457/1.1001-2095.dqed23442

Research on Driver of SiC MOSFET Module with High Current
WEN Chuanxin', ZHU Jinda', WU Di', YUN Yang', CHENG Yuan’, DU Bochao’
(1. Guodian Nari Technology Co.,Ltd.,Nanjing 211106, Jiangsu, China;2. School of Electrical Engineering
and Automation , Harbin Institute of Technology , Harbin 150001, Heilongjiang , China)

Abstract: Silicon carbide (SiC) MOSFET has great advantages in improving efficiency and power density of
inverter for new energy vehicles,due to its advantages as high frequency,low loss and high junction temperature. For
the SiC MOSFET module, it is very important to study the short-circuit protection with high current, and the driving
oscillation caused by high switching speed. In order to solve these problems, the driver of SiC MOSFET module with
high current was designed, which includes power supply circuit, power amplifier circuit, short circuit protection
circuit,active Miller clamp circuit and temperature detection circuit. After analyzing the drive oscillation mechanism
of SiC MOSFET, the finite element software was used to extract the parasitic inductance of the drive circuit,and the
layout design of the drive circuit was optimized. The stray inductances of the open and closed loops were reduced to
6.50 nH and 5.09 nH. Finally, the Cree's 1 200 V/400 A CAB400M12XM3 power module was used for experiment.
The rationality of driver and the reliability of short-circuit protection were verified through double pulse experiment.
When the short circuit current is equal to 800 A, fast short-circuit protection can be achieved within 1.640 ps.
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