2004 6% HASEE=EX H 41 2 SDE H 6 &

== 2004-41SD-6-1

=]
=2

Ue-2A9 A7) 5% EAXAE 2dE AT FnFET

(Modeling of Nano-scale FET(Field Effect Transistor : FinFET))
A7 5,82 AA A, DI
(Kidong Kim, Ohseob Kwon, Jihyun Seo, and Taeyoung Won )

2 o

B =5 e 249 A 983 mdg 2 A Ed o] A(quantum mechanical modeling and simulation) .24, X}71H 4 o]
ZAlo|E FT&(self-aligned double-gate structure)?! FinFETe| #3le] ZAgs Folg-w7F YA A (coupled Poisson and
Schrodinger equations)E A Z-FAA AE E(self-consistent)3F o2 sl £AH 2de ALl Algdo)]dL Aoj
E Zo|(Lg)E 10914 80nm7HA, el B FA(Ti)E 10914 40nm7kA] HSA AP AGHch AEdolA HFS ¢
3 AF-AY B4E 4 435 vwsglen, B8 A9 o8t 7]& 7] (subthreshold swing), +8 AY E-2 Z(threshold
voltage roll-off), 2231 =# &7 A 7F2(drain induced barrier lowering, DIBL)# 22 S#ln|8l& F&8o024 @)
g ZHE Zol7] A% 2a FHzE APk 13, nAA Wy gz A5t gyl Ageeld ANE vnFoBH,
oz 98hE Ao BaAe Festgr B AF1E F8A, FinFETH 28 3271 @ad a%E Zoled o]dzed,
w-2AY 272 FE2E A do] FX GEE AEd ool HAQlS ¢ 4 AU

Abstract

We performed two-dimensional (2D) computer-based modeling and simulation of FinFET by solving the coupled
Poisson-Schrodinger equations quantum-mechanically in a self-consistent manner. The simulation results are carefully
investigated for FinFET with gate length(lg) varying from 10 to 80nm and with a Si-fin thickness(T#n) varying from 10
to 40nm. Current-voltage (I-V) characteristics are compared with the experimental data. Device optimization has been
performed in order to suppress the short-channel effects (SCEs) including the sub-threshold swing, threshold voltage
roll-off, drain induced barrier lowering (DIBL). The quantum-mechanical simulation is compared with the classical
approach in order to understand the influence of the electron confinement effect. Simulation results indicated that the
FinFET is a promising structure to suppress the SCEs and the quantum-mechanical simulation is essential for applying
nano-scale device structure
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