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ABSTRACT

This paper analyzed the change of subthreshold current for gate oxide thickness of double gate(DG) MOSFET.
Poisson's equation had been used to analyze the potential distribution in channel, and Gaussian function had been used
as carrier distribution. The potential distribution was obtained as the analytical function of channel dimension, using
the boundary condition. The subthreshold current had been analyzed for gate oxide thickness, and projected range and
standard projected deviation of Gaussian function. Since this analytical potential model was verified in the previous
papers, we used this model to analyze the subthreshold current. Resultly, analytical model showed that subthreshold
current was influenced by parameters of Gaussian function and gate oxide thickness of DGMOSFET.

FIHE @ EExtolsh AR, 7HAIRM R E, Ao E Alshat |, Zokb 4]

Key word : subthreshold current, Gaussian function, gate oxide thickness, Poisson equation

TR 2013, 10. 31 AARIZ AKX} : 2013, 11. 19 AZHEPH LR} : 2013. 12. 06
* Corresponding Author Hakkee Jung(E-mail:hkjung@kunsan.ac.kr, Tel:+82-63-469-4684)
Department of Electronic Engineering, Kunsan National University, Gunsan 573-701, Korea

http://dx.doi.org/10.6109/jkiice.2014.18.2.425 print ISSN: 2234-4772 online ISSN: 2288-4165

(@ This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org/li-censes/
by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Copyright © The Korea Institute of Information and Communication Engineering.



SR B ELISHS|=E2X|(J, Korea Inst, Inf, Commun, Eng)) Vol, 18, No, 2 : 425~430 Feb, 2014

BHER|S o 85 14 8|2 A Hok F 7H 3l4e]
He e GUAAE AMgEE EdXAE 0] Aol
o B4 71 A A8 SIE CMOSFET)
4

d &t E;% H shofofrt ?ﬂﬂ} ﬂ% 501 2
HE ‘:]' oFstal T ojstr] &-olst Ax}p
?ﬂﬁ} HEE= A o] A

27} = gick 2y 7
9] CMOSFET 2= Onm0]o]—.,] g Aoz A=
a17] A EMAAE Ao 4H2het JeE v A=
oAld 53t HAstel ERXAHZEA AYRE A
gk 4= A Hck

XH%%!OM Hae 213394 +7h @aﬂwma

Aot
SPALA7| T gt ol ele BAIE B Eegtolst Ao
o WASHE AR B4 Asks EdA| e
03 Eato] BAIS WA b oAl %
SR Oofck b FAB o)A AMGRIL Yl
EUA2E o] BAA 00 AeHisE TR B2
ateh B8] AR AAY ol Gadss 5

7Pz A€ o1 A171aL itk

olejst YAl ke A5 $1stel B 2E

o) 2 wAsel Aol=ebdo] it Aol o
& PANA DAY Bk a7 IA she ATt

2rs] Y= glon 4t A}, CMOSFETE thA|g
7V Zhguke 2212 thEA|o| E MOSFET 7} B
Q231 QIrH1]. Ale|EE AdFHe| o8] 7| Ajztste]
Ao Eof o5t M FA| o5& AR EHALEZ
A FINFET 1= 0] 7o) E MOSFET -0 & #|2+5}11
ATH2,3]. L3 FinFET 2] 344} o]0 2 o3
o] E MOSFET7} g2 83| 92531 Qli= AFsto|c},
o|ZEA|o]E MOSFET: Alo|ETAIE Altta} slto]|
AZgro 2 Ad i dste] A& F 7he] Alo|EZt
HEHES slo] Alo|E TRt o3t AFAlFHS
Ao Ful = FAAZ 4= Qlrh

EZH o] FA|0|E MOSFET Y] & Ass =3

=

N'

0

sko] Iy Ast=o] o]5E uff HAYSH= ELEAL
A7 Hote] oS EE PN & ek
L ek 0|3t o]F Ao E MOSFET 9] o] gt
2 & AFolA = AlolE Atskat £ H3to] whE o
FAlo|E MOSFET S| R XAYolst ARE B4
P AFREE Tiwari o] sLopgH7g Ao
e st
HER A o] B A EFA] A Qe ul 7
Sk Zolm 3%oA o] mdle A
olet g2l Alo|E Abspat =
}_

il

m{o
\I

N

_111

=

EO

o 292 o o

o o
g

=o=1g‘
x
o
_IZi

N
oX
=2
>
I
A
01;

F

H

pee A

=2
oY, &
:10 ol
Bl

g o
rE
0
K

_,d
i)
S~

1T,
iy R of.
il

2
o}

8
T
5
ol
S
Y
2
R
N
il
o 4
M=

e} =217

o X, o§> 4

N =
o
iy}

II. O|=7|0|E MOSFETS| 2EIZxigto|5} X2
ogl

S EHOIE

ottt HOIE

< = o

a3 1. 0|5A0|E MOSFETQ| Jl2t=
Fig. 1 Schematic view of double gate MOSFET
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Fig. 2 Contours of the power for subthreshold current with
the change of channel thickness and channel length at

gate oxide thickness of 3 nm
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Fig. 4 Subthreshold current and forward and backward
current composition with the change of channel thickness
and channel length at gate oxide thickness of 3 nm
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Fig. 5 Subthreshold current and forward and backward
current composition with the change of channel thickness

and channel length at gate oxide thickness of 1 nm
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