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Process Technology for MOS Type GaN Devices Offering High Channel Mobility and High Reliability
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Gallium nitride (GaN) power semiconductor devices are expected to contribute to the realization of small, low-loss power electronics equipment.
In particular, metal-oxide semiconductor (MOS) type GaN devices are promising candidates for next-generation power devices that can achieve
normally-off operation by themselves in addition to high-speed switching.

The Toshiba Group has developed a process technology for MOS type GaN devices that makes it possible to selectively control the crystallization
of an aluminum nitride (AIN) film on the recessed gate structure. Through evaluation tests of prototypes fabricated using this process technology,
we have confirmed that it has the potential to achieve high channel mobility at the gate as well as high reliability under high-temperature, high-

drain-voltage conditions.
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Cross-sectional structure of MOS type GaN device
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Flow of processes for fabrication of recessed gate structure
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Cross-sectional transmission electron microscope (TEM) images of
AIN film-fabricated areas
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Output characteristics of MOS type GaN device
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Transfer characteristics of MOS type GaN device
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Dependence of channel mobility on carrier density
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Breakdown characteristics of MOS type GaN device
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Results of reliability tests when high voltage applied at high
temperature
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