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Fast liquid crystal switching performance on indium zinc oxide

films with low curing temperature via ion—-beam irradiation
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Abstract

Using the ion—beam irradiated indium zinc oxide (IZO) films which was cured at 100 C, uniform LC and homogeneous
alignment of liquid crystal (LC) molecules was achieved. The IZO film was deposited on the glass substrate at the curing
temperature of 100 C and irradiated by the ion-beam which is an LC alignment method. To verify the LC alignment
characteristics, polarizing optical microscope and the crystal rotation method were used. Additionally, it was confirmed
that the LC cell with the IZO films had an enough thermal budget for high-quality LC applications. Field emission
scanning electron microscope was conducted as a surface analysis to evaluate the effect of the ion—-beam irradiation on
the IZO films. Through this, it was revealed that the ion—-beam irradiation induced rough surface with anisotropic
characteristics. Finally, electro-optical (EO) performances of the twisted—nematic cells with the IZO films were collected
and it was confirmed that this cell had better EO performances than the conventional rubbed polyimide. Furthermore, the
polar anchoring energy was measured and a suitable value for stable LC device operation was achieved.

2 %

100 Coll 243 91 ol Abahet (ZO)S ol &y Astel, #AY 53 o4 WFe FAskATh 72l 7% o)
170 ek 100 Col 243k g wjek 7142 o] eW & AHgalelth ol 22 o] §3te] ojzl 9y wjske] A2 A5
7 e, B @A 24 HAWS AFEalarh = o] ey A2l [ZO Uehe o) §ajo] ThE o Alo] L Eel
o Aol FE A4 A TRt A2 BT 5 Aotk Teln AAE FA A AvlAE ol gstel ol ey
o 1IZO wute] EHlel] VA G BASAT oS Fatol ol eno] 120 Wt Hwle] AN/ WakA7| %, o v
of G Fohs AL FAY 5 ATk WHFOR 20 wow AR o4g Ao A7)-Bet 54 S4sc 12w
o5i0] 71Ee] AHgHE Wy Aele Eejol|s wutom A4et oy Awch gold 4L skt A Hskan,
EE g 14 oUAE Z4se]l ool FAT A WS TR AT AP 5AL JHITE A sk

Key words : Liquid crystal alignment, Indium zinc oxide, Ion-beam irradiation, Electro-optical property, Field emission
scanning electron microscope

* BMC Co., Ltd,,

* Corresponding author

E-mail : ohnleeu@gmail.com, Tel : +82-62-603-3799

% Acknowledgment

Manuscript received Jul. 22, 2019; revised Sep. 23, 2019; accepted Sep. 26, 2019.

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.

(904)



Fast liquid crystal switching performance on indium zinc oxide

155

films with low curing temperature via ion-beam irradiation

. ME
M (liquid crystal : LC) Ex}2o] wjske
g o](LCD) 7]l A 74 F 23], 21
é w3 W dof "o abeky}
ix}i’%

e
z

2

1o ox. Ml
[
m[tl

o

_1%

o] ol

i
=

S
%éla

o

QP EREE

n&
=)

0O

=
2

Moo ob Ml

o]

>

2 e
Ll

o
A

ok
i)
R = S

2 oo i

N
it

o%
2
of
o
'l
[m
Y

ol
-

o

=

oL %
>,

P rlo

2

2
of

rlr N
ot 4

it

v

o
=
e

i)

32
~
=2

i
—
o)
$ o
E
o

nt ok
[ o g H 4y 12 o |o 2 b 2 & ox

i Ll
o £ 1A

i

%
s
4

ol

o >
O

N

NS

ol

lo

rE g
r
o
> o Y
, 2 o2

=
(2o -l

%
Q‘L
B
EN
My

=
P
>,

flo

IS
L
H
~

O:

=)
=

theFgh AAp Aol F7] Absheol
B2 ARSHM[7, 8], 2Fold AF
TR A71A SHoE Qs theFgt
AL-g-F T} otel A3} (indium zinc
oxide : 1ZO) Lo A ZzslE= Aol e
al7] j{-ol 45 o]-&sto] 7] 9ol vt
Y Adst= Aol 7hssteto, 10] T3k o] A ¢
o]-gato] HA uj3Fo < stued
(electro-optical) &4 9]
=l 100 Coﬂ’q o
'JE];}OJ]

=
4

9

(]

]_

FB.
2 ro ot

Oi
o
2

Hm

£ AF

1}
=

F

o
T

a3l
ol I

=4

X,

0)<

R
&
7

ol mlo

L~

=4
E
Bl

o ox IUIO

fe
o?L

100 Coﬂ /\H’\]?] o]
A8t 120 B
A 3}71 913l A,
optical microscopy :
roratio method) & AFH&3kSlth. 12 i o] =Hlel 9
g 170 ¥t 2¥ 7 xo] ¥isE #Eety] flEA
AAZE FAF A& dv)H(field emission scanning
electron microscope : FE-SEM)E =¢l38}%it} v}
Ao g Ay Aol Hr]-33 54 A5

faf 17O vt o 2 twisted-nematic(TN) 2AS A

i H o

i o O ol g
10

Hm

[e]

(905)

(b)

(c)

lon-beam

1. (a) solution process using indium and zinc.
(b) fabricated 1ZO solution. (c) ion-beam irradiation
on 1Z0 thin film. (d) fabrciated LC cell with ion-beam
irradiated 1ZO film.
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Fig. 2. POM images of LC cell with (a) before and (b) after
ion-beam irradiated 170 films. (c) collected graph from
crystal rotation method.
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200 pm

Fig. 3. POM image of LC cell based on ion-beam
irradiated 1Z0 films for thermal stability test.
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