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ABSTRACT

Asymmetric double gate(DG) MOSFET has the different top and bottom gate oxides thicknesses. It is analyzed the
deviation of subthreshold swing(SS) and conduction path for the ratio of top and bottom gate oxide thickness of
asymmetric DGMOSFET. SS varied along with conduction path, and conduction path varied with top and bottom gate
oxide thickness. The asymmetric DGMOSFET became valuable device to reduce the short channel effects like
degradation of SS. SSs were obtained from analytical potential distribution by Poisson’s equation, and it was analyzed
how the ratio of top and bottom oxide thickness influenced on conduction path and SS. SSs and conduction path were
greatly influenced by the ratio of top and bottom gate oxide thickness. Bottom gate voltage cause significant influence
on SS, and SS are changed with a range of 200 mV/dec for 0 <t¢,,,/t,., <5 under bottom voltage of 0.7 V.

FIHE v olFAolE, e x|t A%, HEFAl, Ashet Alstut FA R
Key word : Asymmetric Double Gate, Subthreshold Swing, Conduction Path, Ratio of Top and Bottom Gate Oxide
Thickness

Received 14 December 2015, Revised 07 January 2016, Accepted 21 January 2016
* Corresponding Author Hakkee Jung(E-mail:hkjung@kunsan.ac.kr, Tel:+82-63-469-4684)
Department of Electronic Engineering, Kunsan National University, Gunsan 54150, Korea

http://dx.doi.org/10.6109/jkiice.2016.20.3.571 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.



H=nY RS

I.M E

oAd aakE el EYAYgelst A9 kel At
= Aol A AP Fe] SR Qlske] 1A 3
2ol 4njHE F7FE HY 52 WAHAA ERAAH
£ vAI3} sh=dl 7P 2 dEEo] =L Qi 7]E]
CMOSFET:= o|fet @ld a3} wj&of 20 nm o]a}
o] A ddolg 2= 2 E A ofH 9] EffAA
] Hjz] o) i35t 33k L2 Wyt op g} Edl ] AE 9
AR G2 A7 Eds] A8y Fofl olvk TAld |
= FFA o2 Aol dAstaA Aol EA Y
o3t Qg Y] At Alojsd A u o] vhysinz
olg3t S s dst] fIgt kgo] Xy Folth E
WA AE FxRRAL Aol AolES] =5 37t
AA AO|EHSL ] ogt AFRA0] 58S A=
o] HAo] qlrk oljgt 2 & 7P s] At

9l 27} hEA|o| = MOSFETOIEH1-3]. 1efu} w
% 3Rl PR T ofeleS A ek 1
% 7V 2R 0|50 = MOSFET = Afetat slckol

AolE2 Azkste] 2 A AO|ES o] §3He o]
t}. SOI(Silicon On Insulator) & 7| 2 0 2 A A=
o]%7| 0] E MOSFET = Absiet Ao & Alsture: %o
3 TA 2 A2Vela At Ao EAMHS TAskA o)
IS HAE Aseplel s AR el A

1 At Aol Mok T Qbeks v A
= PR,
SRl ol g AT AREla glon Hl
sk Afgole). aejn g

Aol a4l ob4) AT} u gk 4

o4 B]eh3 o|F 7ol = MOSFETS] whafd
% wegols 290l Hste] 24T Aoltk
Jtet Ao|e Ashe FAE
o o] ZA0|= MOSFETo] eisto] 4fabet Ale]
a7 wlof thshe] Wl Arolst 29
o, ¥]th% 0| %7 o] = MOSFET S| 48t} 27
sheke] Ao Exigte] Sfsto] WIS 4l

:‘irl.r
o o =

o
.
)
OI'

%

o)

f
°
E

@2 u]d Flolu] o] 2 lste] v H3hE.
PA . el sl tisfet 2 o
ool AR B WS F
ol Ding S{519] HsHEESE HAS
ol 7} LT 0183}

o =N =

2 o2 ox
Ol

r
2

o JT
o)

32
e
o

ﬂ%-&r{néé&mﬂ i r}mO&
[e}

ol

2

o

_\;»

LS

o

oEE I
0_1_.

> rl-EE

572

=2X|(J. Korea Inst, Inf, Commun, Eng,) Vol, 20, No, 3 : 571~576 Mar, 2016

SAsrE e A5
Al axzpof 4 On/Off 25+
[ARA 2AZ)E 60 mV/deco]
2H & e Yok Lefut
o]t 29 gkol WS- F7kek
0134,9 A}slo] HhEiC B

4l w2 24 Ak

QL
2
Mo
s T

Mo

B

p

o

—

Ir o 2
K
ol
o

ofy
ko
ot

ol
iih)
o
ol
=
[>
oo >
1‘10 oo
L 194
ol

or

A

_1

ilirg ﬁ o
;

2

o T |m

o

N

N
rlo & r%

& 2y
H”r-mﬂ
1m
[
_O|l"

N n:?.

[

>
)y g

L

ol

2

L
o

-

ol O

2

E

s 3

ArsieE 101 Mo 1e) 1 EHRE ol oot 2
A WSt o] gt Mol npel sher Alo]E Al
o} 7] ol ek AEEA W BEAgelst 2o
wishs 12k Zlolth

II, H|LHZ! O|=AH|0|E MOSFETS| SEixQt
o5t A8 X HM=FH Do

Vgf
I
top gate
. tox1
LY
X .
tsi
Vs ~—isource drain| /4
G tox2
| bottom gate
Vgb
r S

Fig. 1 Schematic sectional diagram of asymmetric double
gate MOSFET
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Fig. 2 The change of a) subthreshold swing and b)
conduction path for ratio of top and bottom gate oxide
thickness with a parameter of channel length
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Fig. 3 The change of a) subthreshold swing and b)
conduction path for ratio of top and bottom gate oxide
thickness with a parameter of channel thickness
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Fig. 4 The change of a) subthreshold swing and b)
conduction path for ratio of top and bottom gate oxide
thickness with a parameter of top gate voltage
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Fig. 5 The change of a) subthreshold swing and b)
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Fig. 6 The change of a) subthreshold swing and b)
conduction path for ratio of top and bottom gate oxide
thickness with a parameter of projected range
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