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Development of fundamental technologies for fabrication of ultra-high voltage
aluminum nitride semiconductor devices
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This study has developed crystal growth and device processes for aluminum
nitride (AIN) and aluminum gallium nitride (AlGaN) alloys, promising for next-generation ultra-high
voltage and high-power electron devices.

The new approach of the defect-quasi Fermi level control by high-energy particle/ultraviolet
irradiation during the pulsed sputtering deposition of AIN potentially enabled the epitaxial growth
of high-quality AIN and its n-type doping.

Furthermore, AIN/AlGaN high electron mobility transistors were fabricated using this method and
demonstrated high-power and high-voltage operation with a maximum current density of 250 mA/mm and a

breakdown field of 3.0 MV/cm.
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