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weaken the impact of the buffer traps on electrical transport properties of two-dimensional electron gas
(2-DEG), AIN spacer layer is embedded in the heterostructure. The proposed structure enhances ION/IOFF
ratio up to 4.88 x 107 times compared to the AlGaN/GaN High Electron Mobility Field-Effect Transistor
(HEMT) counterpart, 8.20 x 10® times compared to the Metal-Oxide-Semiconductor Field-Effect Transistor
(MOSFET) counterpart, and 9.05 x 10* times compared to the Si Field-Effect Diode (FED) counterpart, at a
supply voltage of VDD = 1.8 V. This superiority of the proposed device is referred to the formation of a
strong electric field of 800 kV/cm in 2-DEG and the precipitation of electron sheet carriers in the channel.

Accordingly, the proposed device can be utilized in high-speed and low-power digital applications.
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