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SiC Trench-Gate Type MOSFET Delivering Lower On-Resistance through Miniaturization of Cell Structure
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Silicon carbide (SiC) trench-gate type metal-oxide-semiconductor field-effect transistors (MOSFETs) feature a gate electrode embedded in the
trench of SiC surface and are expected to contribute on-resistance reduction via miniaturized cell structures. However, miniaturization progress is
hindered by issues such as increasingly difficult manufacturing processes and decreasing device threshold voltage.

Toresolve theseissues, Toshiba Corporation has devised a novel cell structure to enable further miniaturization and a self-aligned process necessary
for the cell structure formation. Estimations using prototypes with a cell pitch of up to 1.5 pm and channel length of up to 0.28 um have confirmed
that the specific on-resistance (R.nA) of 650 V-class SiC trench-gate type MOSFETs can be reduced to 0.72 mQcm?.
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History of cell structures for 650 V-class SiC trench-gate type MOSFETs
developed by Toshiba Corporation
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Processes of deep-channel structure formation
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Processes for formation of deep-short-channel structure to suppress
short-channel effects
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Characteristics of drain cut-off current for deep-short-channel structure
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Dependence of threshold voltage (V4n) on Vps for deep-channel structure
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