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Fig. 3 Functional block diagram of driver circuit
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Design and study of 3.3 kV SiC MOSFET drivers
XIN Lanyuan', LIN Zhenjun', CHEN Yanping', WANG Xiaonian', XU Shaolong’

(1. CRRC Zhuzhou Institute Co., Ltd., Zhuzhou, Hunan 412001, China;
2. Zhuzhou CRRC Times Electric Co., Ltd., Zhuzhou, Hunan 412001, China)

Abstract: This paper analyzes the electrical characteristics of 3.3 kV SiC MOSFET drivers and reviews the studies on existing SiC
drivers. Furthermore, it presents a design scheme for high-voltage SiC drivers, and highlights the key differences between SiC drivers
and traditional IGBT drivers. A 3.3 kV SiC MOSFET digital driver with multi-stage soft turn-off capability was designed. Comprehen-
sive functional verification and performance evaluation were carried out through double pulse tests, short-circuit tests and power tests.
The test results validate that this driver features a high instantaneous drive current, low gate crosstalk, and rapid short-circuit protection
response. The multi-stage soft turn-oft function not only mitigates voltage stress but also shortens the turn-off time, enabling rapid turn-
off.

Keywords: SiC MOSFET; driver; multi-stage soft turn-off
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