






Study of High-K dielectric thickness on electrical characteristics of GaAs based nanoscale MOSFET
Jahnavi Rohini Raghunandan1, Ashwini Gowda1, Basavaraj S. Sannakashappanavar1*, Sai Bhavik Rayanki2, Manjunath G Asuti3, Arjun Sunil Rao2*
Department of Electronics and Communication Engineering, Dayananda Sagar College of Engineering, Bengaluru, India
Department of Electronics and Communication Engineering, Manipal Institute of Technology (MIT), Manipal Academy of Higher Education (MAHE), Manipal, Udupi, India
Department of Electronics and Communication Engineering, BNM Institute of Technology, Bengaluru, India
*Corresponding authors’ e-mail: raj.ec010@gmail.com, arjun.rao@manipal.edu
Abstract. In this paper, the effect of dielectric layer thickness on electrical performance of Gallium arsenide (GaAs) based MOSFET was studied. MOSFET’s are an indispensable part of contemporary electronics, serving as key components for both switching and amplification tasks. The relationship between drain current and gate voltage in GaAs based MOSFET’s with different dielectric layer thicknesses of Al2O3 is investigated in this work. The dielectric layer in a MOSFET controls the current flow through the device by dividing the gate electrode from the semiconductor channel. Because SiO2 has such good insulating qualities, it has historically been the favoured dielectric material. Nonetheless, high-k dielectric materials with higher permittivity, like Al2O3, have become more significant due to their capacity to deliver better performance as device dimensions reduce and performance demands rise. This work investigates the effect of Al2O3 thickness on important performance metrics, such as threshold voltage and drain current, using GaAs as the substrate, which provides high electron mobility. According to the results obtained, GaAs based MOSFETs with high-k dielectrics have potential in cutting-edge electronic applications. MOSFET with optimized Al2O3 thickness show improved drain current characteristics.
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