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4H-SiC V-groove Trench MOSFETs with the Buried p* regions
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We have been developing a metal-oxide-semiconductor field effect transistor (MOSFET) that has a V-groove shaped
trench structure. Forming 4H-SiC {0-33-8} face with excellent MOS interface characteristics by thermochemical etching
on the channel region of a trench MOSFET, we realized low on-resistance. Furthermore, we introduced an electric field
concentration layer with p-type buried region into a drift layer in order to raise high breakdown voltage, suppressing gate
insulation film breakdown in the trench bottom. Measured values of both specific on-resistance and breakdown voltage of
the trench MOSFET were 3.5 mQcm? (Ves =18 V, Vs = 1V) and 1,700 V, respectively. The switching capability of the trench
MOSFETs demonstrated almost the same fast dynamic characteristics as the trench MOSFETs that have p-type buried
region and no performance degradation was confirmed due to the introduction of the p-type buried region. The typical
turn-on and turn-off switching time for the resistive load switching characteristic were estimated to be 92 ns and 27 ns,
respectively, at a drain voltage of 600 V. We also tested the stability of threshold voltage in the trench MOSFETSs.
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