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A Researching about Reducing Leakage Current of Polycrystalline
Silicon Thin Film Transistors with Bird's Beak Structure
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Abstract: To stabilize the electric characteristic of Silicon Thin Film Transistor, reducing the current
leakage is most important issue. To reduce the current leakage, many ideas were suggested. But the
increse of mask layer also increased the cost. On this research Bird’'s Beak process was use to present
element. Using Silvaco simulator, it was proven that it was able to reduce current leakage without mask
layer. As a result, it was possible to suggest the structure that can reduce the current leakage to 1.39nA
without having mask layer increase. Also, I was able to lead the result that electric characteristic (on/off
current ratio) was improved compare from conventional structure.

Keywords: Poly crystalline silicon thin film transistor, Leakage current, Bird's beak structure, Sensor,
MEMS (micro electro mechanical system), NEMS (nano electro mechanical system)

1. M B a4 ute EdxAHE ERALEY AAE el

FA¥ = B2 Ao At 7hA = A4l

A2 v EdA A AAVE Aol FEAZ 98 2o Axelsmsl 2 A vk AA A 9

F e WEA AAEA MEMS (micro electro  m) A3} 2ol thze] Roa] WAlEE EHP (electron-hole
J

mechanical system)/NEMS (nano electro mechanical painol] o8 FAAFRI} =olx= Aom dEA 9

system) &Akeh g7 V1Ee AN S 2k BASE g o)yg wUAFE EdAAHI 2z e
A glE R okdE [1] 71 ARG O S g e g a9 coln AolE =9 Ak 94
oA Ages TEAA = W HE 2 S8 agn4 g adgel mde Fow olFdv @
PR aE ASe duEn o W OB ABH gge ges g guA An raARE AAES
oPIE BuE WA BAARHE RYT AUD ) g qow s4@ @e dehlE 248 A0
B0l wer HAd Adee e SAASHS NE o) gup ) wrgze ads 94717 9
@ pEE W SWARHE FEAAET o) T g4 om pansi 9w aTE 0e T,
a. Corresponding Author; bonafidej@naver.com FARNFE ZAAA7I7] 8 WeteZ= FID (field



A7 A A 783 =EA], A24d A|2% pp. 112-115, 20119 2€:

induced drain) LDD (lightly doped drain/source) %
T 2xA Fx o] &ElA Jdoy AIEAHe] Tt
2 Qg Ax7|e FUtek AxU7E SR ol
ojfFE AxE = Ao EAo] W
4GS 7HAA "o [4,5]
ErolAE oY FAARE T2
7] 9l F2E npaAvE F7HEA] FoAAE B
QA/AaQ 29k AlolES] AglE "Holme]l7] 918 bird's
beak TFE F3 EWAA~HE AASATE ol gt
TEE Y7 AT TALAAY FPdeme AW TFT
(thin film transistor)& AP |EHAS7bA] Az & 5
2231 B =E/A0 29 o EF o] AolEg}
HolA A st =dQl oA HAst= dAAE
olegt A F7HE §3l bird's beak TE7}F ¥
AQbettt. o] w FA4kst FAo] P F
ZQl/42Q 29 o252 AoE Fow Ity
=

=
T
o

)

B Lo
o O i O K
Xom oot X

£ 4
lo
NG
K

2.1 AlEZ0|M

>,
ich
il
=

1}
(m
£
N

o

N
rﬁ‘
do
=2
=
ox
W
AC)
ri
2 o g2 (>

o
(A

B )
[‘E, oL
i
dlo
i
m\l
_‘d K
o
2

Lol

jan}
E|

fou o A
e
F—.~ —
As)
g
tlo
o
oo
ol

X,

o

m
oo Huo o

P &l 2L =

o ox, rlr
>
Y
o

—~

o%

chemical vapor deposition)
& ZANATY. 7t vtz
21 100 nm, 625ClA 300 nmmo|t}. Aol E
22 POCl; Ao 2 5 0/em? A3
ohool ¥ 4sud ang
< S 70 e ¥

=
47 gpe E9 Ao

X,
o,
m
2
A

> K

o
@
2

2
A

o2l
>
)
r
o
N
M

o oot
12 e o M

g’

Y
o
)
M
it

>

.

>

LA
RN

and

oL

-
n =
o X oftt

(ORI
1>

(phosphrous) ©]
=AY AL
FAAZ HHE F3

ol 4 ¢]%=3% bird's beak ¥ 7%

H o 200 nme] Abshebs A
=< Ad ggo] AlelEet Hof

5 Alzstdnh o] F #Awol Ay} wE&

Zh ste 7)Ao 2HEE A S e FAA

9 FUIO 0!
N
o2
e

() —{o{n
=]
ofl
1o,
o

(@)
X
Ko\
=N
>

B
o
N
ins
>
e

U o
oo =
o
o
=

>

2 O
©
o
>
=
©
X
%
2
Y

o
Ho
;‘.)L_',
oy
1>
[
ot rfe

{0

o o
offt M

o
b
to o
I>
kS

AN

A 113

ion implontation

doped gate poly
gate oxide

gl

3L

(a)

active — poly Si

| gate poly |
| gate oxide |

source active — poly Si drain

(b)

metal passivation

(c)
gate oxide

active — poly i drain

| source

Fig. 1. The schematics of process flow for suggested
TFT. (a) (b) Removed
Si0,, (c) Structure of device.
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Fig. 2. The simulation result of TFT structure by

Silvaco simulator.

Fig 3. SEM image of the fabricated TFT with bird's
beak process.
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Fig. 4. The simulation result of Vg-Id transfer characteristics.
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Fig. 5. The simulation result of electric field distribution
in channel X, Y region (Vg, Vd=-5V, W/L=11/11m). (a)
X direction, (b) Y direction.
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