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Simulation of Channel Dimension Dependent Conduction and Charge
Distribution Characteristics of Silicon Nanowire Transistors using a Quantum
Model
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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 um, but varying the channel width W from 5 nm to 5 um, 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.

Key Words : SINW, Nanowires, lon/lorr, Quantum, Simulation

1.M B FAAFERE AY3A FIRZ ol HE

ANEHAE Haz @t o B JdF
SINWFETs¢ side] =vle) =& ON/OFF A
H¢ % ON/OFF A3 H& 83 A %
o g A AAE AEH|A Iy A FH
2d FoME sourcedl A draine® 22+ EHY
g &Y, 9% ol% B4 131 ¥AATEHE
A4t 4 9l Non-equilibrium Green's function
(NEGF)& AH&3 Agdoldde XS wust

A8 YA (SiNWs)2 A Complementary
Metal-Oxide Semiconductors (CMOS) Field-effect
transistors (FETs)$t o] @Azt Eo] $-87154
o2 FEZT ¢E Fxou12]. SINWFETs:
=393 Ak 2 ¢ glolA FAHo ks A
i A¥Ho B source$} drain schottky contactd}
MOSFETs$t v 3t gate FEE FHo| FolA
WA Short-Channel Effect (SCE)7} 2985 4 &

E 4Ee 2eo3)l B¢ Ade] 2 9 A A
Zage mEka nHAQA BRAS o] &g At
2.4 ¥

1. ¥2dign MXXBSED)

(MEA T HAHAS 447-1) 2.1 Azl Y E-;XAH X
2. HeUsm ety ety 2249 FAHH A Jwd A EHO|EE AME3F
a. Corresponding Author : smkoo@kw.ac.kr AMde E ow = 2 a2 EXAL BA
H42AX} 2000, 6. 15 iq XH E’] = X T’ﬂ]oﬂ — a4t ]'*4 0= T
AALREE : 2009, 7. 17 st

728



a8 1. 2YE x4 ERAAHY AdE
Fig. 1. SINWFETSs schematic.
Length - 10um
Source | + _Drain
a a’
-
8i0,
Gate
Width : 5nm, 5um
——>
b

Si0,
Gale
O 2. NEHoAN AEE Ui EdAL

B 244 72
Fig. 2. 2D structures of simulated SINWFETS.
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