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Next-generation Power Switching Devices for Automotive Applications: GaN and SiC
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Abstract

Next-generation power devices using GaN and SiC which have been developed at Panasonic and are applicable to electric and
hybrid electric vehicles are reviewed. A novel normally-off transistor named Gate Injection Transistor (GIT) on cost-effective Si
substrates enables stable operation at 600V. A DioMOS (Diode-integrated MOSFET) structure is proposed for SiC, which eliminates
the conventional external diode and reduce the total area of SiC chips and the cost. These GaN and SiC power devices are very

promising automobile applications since they can make the system lighter and smaller with reduced power consumption.
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Fig. 1 Potential applications of GaN and SiC power switching devices
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Fig. 2 Typical circuit diagram of EV/HEV and suitable applications of GaN and SiC
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Fig. 3 Comparisons between Panasonic’s GIT and a conventional

normally off GaN transistor
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Fig. 6 Comparisons between Panasonic's DioMOS and

a conventional DMOS transistor
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