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ABSTRACT

This paper has analyzed threshold voltage roll—off for bottom gate voltages of asymmetric double gate (DG)
MOSFET. Since the asymmetric DGMOSFET is four terminal device to be able to separately bias for top and
bottom gates, the bottom gate voltage influences on threshold voltage. It is , therefore, investigated how the
threshold voltage roll—off known as short channel effects is reduced with bottom gate voltage. In the pursuit
of this purpose, off—current model is presented in the subthreshold region, and the threshold voltage roll—off
is observed for channel length and thickness with a parameter of bottom gate voltage as threshold voltage is
defined by top gate voltage that off—currnt is 1077 A/wm per channel width. As a result to observe the
threshold voltage roll—off for bottom gate voltage using this model, we know the bottom gate voltage greatly
influences on threshold voltage roll-—off voltages, especially in the region of short channel length and

thickness.
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Fig. 1 Schematic view of asymmetric double gate
MOSFET
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Fig. 2. Schematic diagram of energy band
structure and drain current

etz

Lsi
x(:ff — /O (@ Ymin) fdx// (z, Umm (6)

o] ‘?H%*ﬁ}ﬂl 806 = RS9 1/60] oA
ol TG t, WHA L] =

g olo] EaBH= AR}o] 52 o] gale] 17 29] =
A A5 5 e
[ = eVl W o

6

olck. o}7]4] v, = W&ot o]e} o] T3t S
ol AR7E 1 pm o 9 A ZF 0.1p4 Y o, AFck
Aol E e HEAG R olgict8].

2 AFolA= olef Zol gk FEH Y] sht Al
o|EZGFe] Wslof thate] Addo] 2 AEFAel
b2 Wsks 1@k} gt

Il. SIEEAlO|E AMetol| ChEt 2E

Het D

L
r
o
10

B oo A AAFE mele] el S 1 dsly] $Js)
o 1% 3o ALTAS AlEd#le] Ao AnH[9] ¢ vl
SHITh Algdloldxe o)Ak A4t 2 4
- 2 Aol A ARERE oA F3 ¢,

tyy =15nm , t,,=15nm, R,=o,=5nm,
0.7
0.6 [
2050
@
D
8
S04l
>
=
° 0.3 [
=
[}
£o2f .
= Vgh=0.9V —— This model
04 [ e ATLAS
u'u | 1 1 | 1 1 1
20 30 40 50 60 70 80 90 100
Channel length (nm)
O 3 zEZolo mE EEXeto|SE A 2K

TRGIAMA sliet 2 ATl HMA|ISH 2Rl H|W

Fig. 3. Comparison of threshold voltages of this

model with those of two dimensional numerical
simulation for channel length
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Fig. 4. Threshold voltage roll-off for channel
length with a parameter of bottom gate voltage in

the case of a) t,; =10 nm,t,,, =t,., =1nm and
b) t,; =20nm, t, =t,.,=1nm
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