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Technology and application of high-voltage and large-capacity power
semiconductor devices

DING Rongjun, DOU Zechun, LUO Haihui
(CRRC Zhuzhou Institute Co., Ltd., Zhuzhou, Hunan 412001, China)

Abstract: As the core component of electrification process, the power semiconductor device keeps improving, and constantly pro-
motes the development of electrification devices and applications. The key technologies of power semiconductor devices mainly include
four aspects: new material, new structure, new package and intelligence. The requirements for power semiconductor devices are different
in different application scenarios. By analyzing the characteristics of typical application scenarios of rail transit, electric vehicle and elec-
tric power system, this paper analyzed and described the applications of fine trench insulated gate bipolar transistor, silicon carbide and
intelligent integrated power devices with high power density. At present, power semiconductor devices are still in a rapid and steady de-
velopment stage. Existing technologies are maturing and new technologies are emerging, there is a huge space for the development of
key technologies in the four aspects.
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Fig. 2 Requirements and responses paths of power semiconductor devices in typical application scenarios
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