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Abstract : With the rapid progress of the nanotechnology industry, it is becoming increasingly important to have compact
semiconductor devices to function and offer the best results at various technology nodes. While performing the scaling of the
device,  several  short-channel  effects  occur.  To minimize these scaling limitations,  some device architectures have been
developed in the semiconductor industry. FinFET is one of the most promising structures. Also, the double-gate 2D Fin field
effect transistor has the benefit of suppressing short channel effects (SCE) and functioning well for less than 14 nm technology
nodes. In the present research, the MuGFET simulation tool is used to analyze and explain the electrical behaviour of a double-
gate 2D Fin field effect transistor. The drift-diffusion and Poisson equations are solved self-consistently. Various models, such
as Fermi-Dirac distribution, bandgap narrowing, carrier scattering, and concentration-dependent mobility models, are used for
device simulation. The transfer and output characteristics of the double-gate 2D Fin field effect transistor are determined at 10
nm technology node. The performance parameters are extracted in terms of threshold voltage, trans-conductance, leakage
current and current on-off ratio. In this paper, the device performance is analyzed at different structure parameters. The
utilization of the Id-Vg curve is a robust technique that holds significant importance in the modeling of transistors, circuit
design, optimization of performance, and quality control in electronic devices and integrated circuits for comprehending field-
effect transistors. The FinFET structure is optimized to increase the current on-off ratio and transconductance. Through this
analysis, the impact of different channel widths, source and drain lengths on the Id-Vg and transconductance is examined.
Device performance was affected by the difficulty of maintaining effective gate control over the channel at decreasing feature
sizes. For every set of simulations, the device's features are simulated at two different drain voltages, 50 mV and 0.7 V. In low-
power and precision applications, the off-state current is a significant factor to consider. Therefore, it is crucial to minimize the
off-state current to maximize circuit performance and efficiency. The findings demonstrate that the performance of the current
on-off ratio is maximum with the channel width of 3 nm for a gate length of 10 nm, but there is no significant effect of source
and drain length on the current on-off ratio. The transconductance value plays a pivotal role in various electronic applications
and should be considered carefully. In this research, it is also concluded that the transconductance value of 340 S/m is
achieved with the fin width of 3 nm at a gate length of 10 nm and 2380 S/m for the source and drain extension length of 5 nm,
respectively.
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