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Abstract: Threshold voltage shift caused by trapping and release of charge carriers in a thin-film

transistor (TFT) is implemented in AIM-SPICE tool.
applied to a TFT to extract charge trapping and releasing process. Each process

Turning on and off voltages are alternatively
is divided into

sequentially ordered processes, which are numerically modeled and implemented in a computer language.

The results show a good agreement with the experimental data, which are modeled. Since the proposed

method is independent of TFT’s behavior models implemented in SPICE tools, it can be easily added to

them.

Keywords: Threshold voltage shift, Modeling, SPICE

1. M E

1 (thin*film transistor, TFT)= A
Wk ol ZEAE 71 el

T
T
(o3

2

fo ¢

fd
2

;%

3
5N
~
IS

ol

;L% % *0—7}5}‘214. o] <late] Hlgd A
(amorphous silicon a-Si) WEAY 7] bbEA),
£ E Hlex 5 ookt A B8 Ry g on

ofl ol i 2 o %

a. Corresponding author; taeho.jung@snut.ac.kr

Copyright ©2013 KIEEME. All rights reserved.

This is an Open-Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

o off _ U
2 o

S e

Lo

> 0

E X = o

B>

X

1o

oX,

ofr

o9

b

d

g

rlo

o

o

©

s

it

2

e
kt
ok 30

>

rr

2

2 X oo O rlo ¥ ox

(]
il
2
ox
Ol
ol
rlr

N

u:&Z o
Hl

1o r

Mo

-

mlm

[‘3‘94 O_u

e v

@

o o ol
o
>

2

i}
2

i
%
—
]
oz =

N

e
4N o 2 ge
HU ™ i,

zl

o

ol

1o

tlo

%

o 4
O o T O o T3
Q

2 4 fe
o
.%

M
> =

ox M

i)

2T

=B U
N
2

NN = At
olgo] #53
(stretched exponential)
hyperbola) 2] EA4 42

ot
¢

@
&
i

:’ /
H o
)

lo, &
9
o
=)
[-‘N
Qi
o,
oM,

)

SH (stretched
= A,

wn
oo}

o

4o I
I-FI



342

AV, )= A Vth(OO){l - exp[— (%)ﬁ]} 1)

el

]la

—

—
—~
A&}
=

AV, @)= AV, (o)

o714 av= 13} 2 Abole] Aol B ARk ©
AR A, e Aol o] REES dAl v
St TETECA #5530 glom, M3t s dde o
RE52 AWEa o [57].

wE Qo] Btgdetd 325 AAske d AT
w2l gde] "ojx A Hrh thas] dA TFT7F
T2 AEHE gaEdole i 545 =31 8%
7EA G 9lowm ) o] 71 StollA EEAHSY ol A
71%= SE EE SH RYS3 o] Az7H =

=t
utAE 2 dh [8]. AR, TFTECNA
ol F 9 AV|7} FolA & 3| E dAE [59-11

)

7] wEel g wobl TFTE A§3h: A

o
Fohshe wo] AAT 1w ekl
= 283
A

[ —
—~
w
N

(]

AV, )= A V;h(O){exp

2
~N
X
[
=
3
S
rlo
ot
I
N
r:]_‘
-

dAe FE AL olFoltt. EE Y 3F o
TFTEA EAS AR, A& FAEHo] ghEo
A= a8 21 gy gLl 3E 7|zt A
= A7 TEFTO & dgde] ds ~E

Fole Ax 2AE EFsA e Q)

TFTS S-gHots 4alr] 9

for

>

o L

)
_O|L
ks

AT
2
L,
off

=

worst-case)= 7F4 3 A
kel

2 0 o °
N
N oo
o N
_4jo_{u‘_4
. fo Ok iy oE -
(X o Mo by IRy
o Mz
i
AT g L
2,
At
oX
M
1

>
=
-3
v rin
-
i)
o
>
o
&
o
2,
T
)
rE
[d

4 20 4 b
2 e
M 3o
=
)

Gl
N
™
3
;ﬂ

Y
ey
5=
A
=)
o
o,
4
ﬁ"
il

J. KIEEME, Vol. 26, No. 5, pp. 341-346, May 2013: T. Jung

— Vs
EEEEN VDS
g 30 F passss;, = pessss
Q
2
= Off On Off On
g
=
L
_Q '2 EEEERER EEEEEN e
<Q. >
5
10 20 30 40
Time (sec)

Fig. 1. Voltage patterns applied to a TFT.
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Fig. 2. (a) Drain current when time varying voltages are
applied. The inset is the drain current during the third
“on” state. (b) drain current in “off” states.
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Fig. 3. Time dependent threshold voltage shift.
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Fig. 4. The distribution of nJ(t=) for
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Fig. 6. Simulation result from the stretched—exponential
time dependent threshold voltage shift model implemented
in AIM-SPICE.
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