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Ultra-Low-Loss Silicon Carbide Super Schottky Barrier Diodes
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Super-SBD T, ME 2,427 V, i3t 4 VikH 3.03 mQcm® hiESNifc, DL, INT—F N1 ADMEEHEHTH D
BFOM (Baliga's Figure Of Merit) fE& LT 7,762 MW/cm? EREN, CTNETORSEEER LT,
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Toshiba has applied the floating junction structure, which has been confirmed to be effective in reducing the on-resistance of silicon power
devices, to silicon carbide super Schottky barrier diodes (SiC super-SBDs).  Optimization of the device parameters, derived by making
improvements in the device simulator, and development of the fabrication process have enabled super-SBDs with a breakdown voltage of
2,427V and a specific on-resistance of 3.03 mQcm’ to be realized. These values correspond to the world record of 7,762 MW/cm? for
Baliga’s figure of merit (BFOM), which is widely used for power devices.

The newly developed SiC super-SBDs will help to reduce both energy loss and equipment volume of inverter units.
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Schematics of conventional SBD and super-SBD
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Results of super-SBD simulation: size effect of p-type buried layer
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Results of super-SBD simulation: multilayer optimization
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Confirmation of p-type buried region by scanning capacitance

microscopy (SCM) and scanning spreading resistance microscopy
(SSRM)
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Transmission electron microscope (TEM) observations around
p-type buried region
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Structure of fabricated super-SBD
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