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1.2 kV-Class SiC MOSFET Equipped with Embedded SBD for Improvement of Reliability
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Silicon carbide (SiC) metal-oxide-semiconductor field-effect transistors (MOSFETSs) are a key type of power device for power supply units because
of the superior performance of SiC materials. However, improvement of the reliability of SiC MOSFETSs is hindered by issues associated with low
carrier conductivity as a result of increased crystal defects caused by the energization of pn diodes formed between the source and drain when a
currentis passed through them.

In order to rectify this situation, Toshiba Electronic Devices & Storage Corporation has developed a new device structure for 1.2 kV-class SiC
MOSFETSs that can improve reliability by means of an embedded Schottky barrier diode (SBD) located in parallel to each pn diode so as to prevent
current flowing through the diode. We have confirmed the effectiveness of this device structure using embedded SBDs through the results of tests
showing that it can suppress the generation of crystal defects, thereby improving the reliability of SiC MOSFETs.
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Electroluminescent images of pn diodes in SiC before and after
energization
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Cross-sectional structure of SBD-embedded MOSFET and its equivalent
circuit
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Current paths and main resistance components when current passed
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Current-voltage (I-V) characteristics of conventional and SBD-
embedded MOSFETSs at junction temperature (7)) of 175°C
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First-order and second-order derivatives of diode characteristics
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Temperature dependence of maximum current in unipolar operation
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resistance on SBD mounting ratio
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