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Evolution of Wide-Bandgap Semiconductors for Power Devices Expanding Fields of Application
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Wide-bandgap semiconductors including silicon carbide (SiC) and gallium nitride (GaN) are currently attracting attention for use in next-generation
power devices due to their excellent characteristics offering higher energy efficiency.

Toshiba Electronic Devices & Storage Corporation has been developing key technologies to improve the performance of SiC power devices
focusing on the reduction of wafer thickness and cell miniaturization, and has been continuously releasing a wide variety of SiC power devices. The
application of SiC hybrid modules to traction inverters for rolling stock, for example, is contributing to reductions in the size and weight of such inverters.
We are also developing GaN power devices capable of performing high-speed switching operations, including a quasi-normally-off GaN high electron
mobility transistor (HEMT) and a GaN metal-oxide-semiconductor field-effect transistor (MOSFET).
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Example of packages for SiC Schottky barrier diodes (SBDs)
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Application of SiC SBD to power factor correction (PFC) circuit and current
waveforms
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Package for SiC power module
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Quasi-normally-off circuit proposed by Toshiba Electronic Devices & Stor-
age Corp.
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Cross-sectional structure of GaN MOS power device
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Drain current (Ip)-drain source voltage (Vos) characteristics of GaN MOS
power device
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