EHKERSICAS VYIRS

High Current SiC Transistors for Automotive Applications
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As the electrification of automobiles advances, the efficiency of power devices used for electrical power control becomes
increasingly important. Although silicon (Si) power devices have been commonly used, the adoption of silicon carbide (SiC)
power devices, which are more power efficient than Si devices, have been accelerating. Against this backdrop, we have
focused on the development of SiC metal-oxide-semiconductor field-effect transistors (MOSFETs) with trench gates for high
efficiency. Our trench MOSFETs can reduce the on-resistance with the V-groove structure and achieve a high breakdown
voltage due to the electric field alleviating regions implanted around the trench bottom. Here we report on our V-groove
trench MOSFETs (VMOSFETs) that have a rated voltage of 1200 V and current of 200 A as required for high current
automotive applications. The VMOSFETs exhibit a low specific on-resistance of 3.4 mQ cm? and a high breakdown voltage
of 1660 V. The VMOSFETs also achieve high speed switching due to the electric field alleviating regions that reduce the
parasitic capacitance.
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