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Fast-Switching SiC V-groove Trench MOSFETs
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High-efficiency power semiconductors are becoming increasingly important for an energy-efficient society. While metal-
oxide-semiconductor field effect transistors (MOSFETs) are basically made of silicon (Si), silicon carbide (SiC) MOSFETs
have been finding commercial applications due to their high efficiency owing to strong material properties. We have been
developing SiC V-groove trench MOSFETs (VMOSFETs), which achieve high efficiency through the combination of SiC
material properties and optimized trench structures. By introducing an electric field concentration layer into VMOSFETs, we
have succeeded in suppressing a gate insulation film breakdown at the trench bottom and improved the breakdown
voltage. Moreover, we have realized fast switching VMOSFETs with a reduced switching loss of up to 70% by optimizing the

structures and reducing feedback capacitance.
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