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Abstract

This paper analyzed the change of subthreshold current for channel dimension of double
gate(DG) MOSFET. The nano-—structured DGMOSFET to reduce the short channel effect
had to be preciously analyze. Poisson's equation had been used to analyze the potential
distribution in channel, and Gaussian function had been used as carrier distribution. The
subthreshold current had been analyzed for device parameters such as channel dimension,
and projected range and standard projected deviation of Gaussian function. Since this
potential model was verified in the previous papers, we used this model to analyze the
subthreshold current. Resultly, we know the subthreshold current was influenced on
parameters of Gaussian function and channel dimension for DGMOSFET.
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Fig. 1 Schematic view of DGMOSFET

AGARE Fab7] SAste] garw A=A

stel o Aol AAREI 2WFOE A
29 AL zp,0le & 9, F FEOR AR
g hro] Bag 3,

Havaldar < 3xt9°%=Z Aoy A&
sk ovkel o] o el iR/ uiitel #
Ao 2oz AR S ol gshd A
AR I 9 AR Lt v 2ol &

S A~
53 Qi

)

WV, — Voo Viy [ Fmin Pyin ()
= (—e " ')f exp( )da
LN, 0 v,

2
N
>
rr
B
ilin}
i
=
rlr
ne
)
A
RS
rlo
)
re 24

B2
N

do
M
e
o
o
to
Mrorg e
=

1o mo

_O|L
o3
o,
)
e
i)
e
k
ol
S
[
=
)
o &t
I
4 T
o

i

- 754 -



O|&7I0|E MOSFETS| 37| Het w2 2ETA0 5 TR H

A
1z

A7IN RSk o, A7F ol 22X
AAE dEhdth n(z)s A4 W FATE
=, olFeRe] EEEdd BEXTFEA
ysb 2o re A wEHH @A o
Foznt wgsita spgsiin. 2

Z

f .
7= WV, i (1= /%) (&% Vi — gfmin Vi)
o L’I]\{” (d)]; - (z)min )
5)
WI/)‘,N’nn? (tw - zl]]in) — Vs Vi
Ly = N, (1—e ) (6
(eqbf:/v,feo m/vf)
(¢27¢min)
o714 ¢l et AlolEdxtel e mdd
A% y=y,, 2 W Aol ¢ st Aol
Etzbel Hote 29WdY T oy=9,,8 "W
Ao, ol ow ptgon thHHA A
S5 EJAYd z,, =t,/2A% o] TS
RS BEAAL o o Wl g g WHE A

A B3] TelEe AdAs ;9 shid

o
2
a0}
)
I
=2
>
N
2
>
ol
ol
rir
)
o
o

Fatglonz of WAL AYar)
1

o] wzd

@ EEdgolst AR wWats mAEY
AEAF I, 9 AR L) 0 wsks Ald
o] Wz 9 A FetrjEdl o] &
A9 a3 REAA Wzt thste] w4
shAct. wAld Evlel ostel Adhelst i
q45 e dgolst ARt AA Ses A

Drain current (A/m)

-
(=]

=3

3

JE tsi=10nm
10 tox=3hm - 1 60
; “. Np=10"%cm’
10° P
55
10"
50
10—6 ............
- 45
;10 gt 40
10 — Rp=op=10nm ~—™——_ __ T
gl e Rp=10nm,cp=5nm
10 L L ! L L L L 35
10 20 30 40 50 60 70 80 90
Channel length (nm)
a8 2. AfgZolof s FHdolst M7 A

HEEF SIEHNMFO 22 HE
Fig. 2 The deviation of subthreshold current
and distribution for top and bottom current
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Fig. 3 The deviation of subthreshold current
and distribution for top and bottom current
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