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Simulation of Channel Dimension Dependent Conduction and Charge
Distribution Characteristics of Silicon Nanowire Transistors using a Quantum
Model

goig' Hag' 2ys’ g
(Min-Young Hwang', Chang-Yong Choi', Kyoung-sook Moon®, and Sang-Mo Koo'?)

Abstract

We report numerical simulations to investigate of the dependendce of the on/off current ratio and
channel charge distributions in silicon nanowire (SINW) field-effect transistors (FETs) on the channel
width and thicknesses. In order to investigate the transport behavior in devices with different channel
geometries, we have performed detailed two-dimensional simulations of SINWFETs and control FETs
with a fixed channel length L of 10 pm, but varying the channel width W from 5 nm to 5 pym, and
thickness ¢ from 10 nm to 30 nm. We have show that Qox/Qorr drastically decreases (from ~2.9x10 to
“9.8x10") as the channel thickness increases (from 10 nm to 30 nm). As a result of the simulation

using a quantum model, even higher charge density in the bottom of SiNW channel was observed then
in the bottom of control channel.
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Fig. 3. Qon/Qorr as the channel width and
thickness.
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