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Abstract: We fabricated BiAlO thin film by a solution process with a brush coating to be used as liquid crystal (LC) alignment
layer. Solution-processed BiAlO was coated on the glass substrate by brush process. Prepared thin films were annealed at
different temperatures of 80°C, 180 C, and 280 C. To verify whether the BiAlO film was formed properly, X-ray photoelectron

spectroscopy analysis was performed on Bi and Al. Using a crystal rotation method by polarized optical microscopy, LC

alignment state was evaluated. At the annealing temperature of 280 C, the uniform homogenous LC alignment was achieved.

To reveal the mechanism of LC alignment by brush coating, field emission scanning electron microscope was used. Through

this analysis, spin-coated and brush coated film surface were compared. It was revealed that physical anisotropy was induced by

brush coating at a high annealing temperature. Particles were aligned in one direction along which brush coating was made,
resulting in a physical anisotropy that affects a uniform LC alignment. Therefore, it was confirmed that brush coating combined
with BiAlO thin film annealed at high temperature has a significant potential for LC alignment.

Keywords: Brush coating, BiAlO thin film, Liquid crystals, X-ray photoelectron spectroscopy, Field emission scanning electron microscope

1.ME

MA CJAZgo|(liquid crystal display, LCD) AX}=
e SE45 et A 15, Je]u 245 i E 59

£ Dai-Hyun Kim; kdh978@naver.com

Copyright ©2021 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.

FRESS v oAzl Alele] WA glo] 3
Mol ere shn et [1-3). A 1EY ToYE 4
A} A|stol] 2782 2 A7 A3E 1 900, o] FHof
e TR sl 7bg WA T e oy ula
374 71 @olch A HjFe 24 U] £YH AP EL
M Yo R FUAIIE 714 R, 0|24 Sl ¥ ol
ol A HAYSH o] ARk Aol e}, 121 Axfol] BA}
e WY WSS o gslof o] RS AL £
C}. ol 2|3t g wjaFe THsHe o /MY BHA 02 ALg



322

&= 2{9Y(rubbing)H o g, vigate] Zejns 2 Ag
o] gsto] ot o g FHAA At A vig= ¢
St 71&olth [4]. o] 570l 9l vidutoll= uto]Zg
188 (microgroove)’t Y H W, 0|55 F5 £H =
2]A ojyf/do] WAH . Ao g o] RHO oo
2 01311 WY BRSOl ?F e s FFEA dof. FX)
S tiAlste wiget mHo) =2f shetA ol d =
“”“Al7l7l Yt 7]&S0] AFEA gloy, grAoR
+F i (5], Y Jd=-E 22T [6], o] 2 &

3 [7] 50l ATt
sf BRSO Z] aﬂap] Qo= A 71 Qo Y

[=5)
==
0,

=
K*H“ﬂ* (physmal vapor deposmon)ﬂr gtstA 71 AS AR}
H(chemical vapor deposition) [8], A E]™H(spurttering)
[9], Z28]a1 89 ZX(solution process) 50] Qlt} [10].
ojYE 5 & 32 B 34 ty] F2 v &t 2=
7F Q=W A AloiE 2 Ate RS 7L
ot 22|11 o] 3= AHE A% AAR 71 ¢
of ¥rato 2 Aq|Arst] sl L8 F7do] T
57 oroll A ol =YE o] AR
2= A9 FE(spin-coating) [11]7} € =
[12], 28] B34] Z8(brush coating)
o] 5 B3 342 57NN AHEE = =
oj7} 7hsst Av]& 57d0]7] mZof o
AHEE 4 A
2 =20 o] &4 ZA B4 34 o, 4tet
HARE t20]E(bismuth aluminum oxide, BiAlO)
spobg 7] ojof st 5 oA wjgreto @ Abgateitt.
71 ¢ Bl 3o r viato] Aldz F/dE o] Al
2Ho15}17] sl XA AR} B34 (X-ray photoelectron

l

ﬂ
12

o il

olﬂ re
o

r
o oo m

O:;

o Mg
ol
o

30
[o »8

=
rr
kU
2 g ol

|‘
o

(dip coating)

oF[13].

g A

FollA

i)
3

[¢]

w2t ofn
oL

o

T

o
rok
Hr

o O

spectroscopy, XPS)o. & #HO| 3tst 28 AlA|st T

o|ZA AMAfet vt o] WA FAMS] wid HEIE &Y
st7] QoA md 4St $uo]7(polarized optical
microscopy, POM)& 535l Hgu Afo] Hlo] A Ay

S =elstoltt. T2 A% SRS o] &5tof A ZAL

0] P/dst e ZHE ZF3 FA51 T E5 Ay
AbE0l Befp ZE 2 ot viat QoA ohE Wigfo = j
o] o] 20| = HAHYEZ BA 5] Hall AAYEYE =
AR AL 0] 7 (field emission scanning  electron

microscope, FE-SEM)& o] &3] 22X BH B4 7

stk

J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 34, No. 5, pp. 321-326, September 2021: Lee and Kim

o x

o

N
1>
ot
0K

B3 578 ol&sh BIAIO ¥atg A|Ashy] sl &

= AM&stith BlARES AdR0lF AFAES
2-tSAJo&Z0f =21 T, ofM| EAta}t of&FZofgl5 <F
BRI F7Fstt. 19l wytr] 9jof 8-S QFX|stoq
85T, 420 rpm®] Z70)|A 2A17t 5Ot WHIAI7| 1L & A
SF& o4t dlo] udg AR diato] YL THer
+ ITO7} - R & AMESI o0, AMEE]7] A oA
= HE&E, Fol 2 o]&sto A5t &ulH &
A2 g 1o 227 AXMH B F25] AMZ H,
B4 37485 ol&sto] Fulst 713 9o ZHEJTH [
2 1(b)]. THY AMEEL2 712F80TLH 180T, 280T 9] &
Z9] HUA Oto|A] 2A]7F S0t A ME|Qlon, o] AIZES
S ujgFeto 2 o]gsto] anti-parallel 974 A8 A|&tst
act 60 pmo] Al 780 2 A|AFE OB Al w N 5l
o]& 0oF9o] X (Merck: ne=1.5859, no=1.4872, and
Ae=8.2)02 Y[ ow, POM (BXP51, Olympus,
Japan)x} 24 3]AW(TBA 107, Autronic)g ©]-&5}o]
A Hl|3F EAS BAGIICH Baly ZA W A %0

= T

w2 sfoko] zfoje} o wlgFute] TS RA5L7] 9
off FE-SEM (S-4300SE, Hitachi)& o]&o}tof gtat 1
o Bt BAlo] e L o]y 95 2t AX L&
=] il;‘—]_ TE] O 2 A|Arst vtuke = xJof &elstgict. 2]
ako 304 3,000 rpmo] 27102 AW FEE]QICH

7180 2 XPS (ES-CALAB 220i-XL, VG Scientific)&

olgatol Atet wate) sjst TAE HUatYc.

ml

(Brush

{ Bialo |
i solution |

Fig. 1. Schematic of the brush coating process using BiAlO solution.
The brush to be used was sufficiently moistened with the prepared
BiAlO solution. Then, brushing in one direction created a coated area
on the glass substrate.
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XPS spectra of the Al 2p, Bi 4f, and O 1s core levels of the brush coated BiAlO thin film at annealing temperature of 280 C.

(a) 80°C

(b) 180 °C

(c) 280 °C

Fig. 3. POM images of the LC cells based on the brush coated BiAlO
thin films at annealing temperature of (a) 80 C, (b) 180 C, and (c) 280 C
(‘A” and ‘P’ in image indicates ‘analyzer’ and ‘polarizer’, respectively).
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Fig. 4. Simulated pre-tilt angle of the LC cells based on the brush
coated BiAlO thin films at annealing temperature of (a) 80C, (b)
180°C, and (c) 280C. (d) A comprehensive graph of measured pre-
tilt angles as a function of annealing temperature.
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Fig. 5. FE-SEM images of the spin-coated and brush coated BiAlO
film surface annealed at 80°C, 180°C, and 280 C.
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