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Building of Technical Basis for fabrication of high-power AIN devices
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For saving energy, low-loss and high-power devices are_highly demanded. In

2019, we achieved the first demonstration of transistors with an aluminum nitride (AIN) channel. AIN

is a semiconductor with the highest critical electric field and the largest bandgap energy. The
fabrication of AIN devices is challenge toward the operation limits of semiconductor devices.
However, the AIN devices have suffered from the high contact resistance and insufficient Schottky
barrier height. In this work, we establish the fabrication process for AIN devices by making maximum
use of the open facility in the Tsukuba area (Tsukuba University, AIST, and NIMS). As a unique
method, we try to reduce the contact resistivity by focusing on the material property of AIN, which
does not decompose even at 1600 degree C.
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Fig. 2! (left) Current-voltage relation of Si-implanted AIN after various annealing
temperatures and (middle) Si-implanted AIN with Ti/AVUNi/Au electrodes sintered at
various temperatures. (right) XPS data of Si-implanted AIN with Ti/AI/Ni/Au electrodes.
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Fig. 3: DC output characteristics of Si-implanted AIN MESFET with source/drain
contact sintered at (left) 800 °C, (middle) 950 °C, and (right) 1050°C.
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Fig. 4: J—V characteristics of (left)Ni/AIN and (right) Pt/AIN SBDs.
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Fig. 5: (left) Oxidation thickness vs oxidation time of AIN. (right) Oxygen concentration
in AIN after annealing after pumping at various conditions.
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Fig. 6: (left)structure and DC output of AIN MESFET at (middle) 750°C and (right)850°C.
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Fig. 7: (left)structure, DC output, and transfer characteristics of AIN MOSFET.
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