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Abstract

We studied the nematic liquid crystal (NLC) alignment capability by the Ultraviolet (UV) alignment
method on a-C:H thin—films , and investigated electro—optical performances of the UV aligned twisted
nematic (TN)-liquid crystal display (LCD) with the UV exposure on a-C:H thin film surface. A good LC
alignment by UV irradiation on a-C:H thin-film surfaces was achieved. Monodomain alignment of the
UV aligned TN-LCD can be observed. The good electro-optical (EQ) characteristics of the UV aligned
TN-LCD was observed with obligue UV exposure on the a-C:H thin film surface for 1min.

Key Words
Annealing

1. M 2

L AF BUE, &Y A4F TV, g4
Fhoj 2}, -457]7] 59 99 -E-°¥°ﬂ AP EA A=}
(LCD)7F & YAl 3853 vt 438 44 &
AlaZZ AMREE7] YA8iaie AR At 49 o)
o] FxHolet & ¢ gloy, @A Pt ALE
Qe AL ol T AP EAE =)
2] (rubbing)H [1.2]°]t}. oleidt =¥
Q0] gt dEAdte Hgsht ey
A ot AWy B WA Fo BAEE A
@A LCDA AHEH = 71% A7) A%
Rov, aAF 2mx2mo] S Aoz
ColEld iy Zr)e slgEdd WEte
A HEA7In. §AE vjgdded 74T o
S YA & oS M Y} ol

v E E

i,

i
t'rl:A] 71E

[e]

Lo

w3t
.

o 1 oX M L 2 R

OHruSrﬂA'

oi‘-‘l‘ill:l

= SiC (Silicon Carbide), lon beam (IB), Homeotropic, Pretilt angle, Nematic liquid crystal (NLC),

[e]

AAL shdslr] 98l A rubbing-free HiE
¥ [3-7]22 diamond-like carbon (DLC) H}g}oj
ion beam (IB) & &Ag AA wigyo] BHY
th [8]. aAW, wighbgos o2y EAbHL
zZ2 3719 fazEdolds FHEo] ok, o
Y sizedl A& ofz H&a=d sldsiof &
AL 7HA 1 Q)

=i R0 UV(Ultraviolet)% ZAMIY S AR
Zatdy 2 TFT =348 522 AM851 17
2o, o] 2y ZAbge HsiME dY 37]91
taFdo] Azo HEsr|7b Lot E3t 7
#o] PECVDE a-CH watg ﬂll}s}‘ﬂab}
[9-10], B AT M= sputteringZ A 235}3i e

Jg2g, E dAFdA= sputter2 a-C:H
€ AFstn AzE Frojaete] FAlE UVR

=)
o

oo
W=

3

ukak
b N |

—_ 62 —_



20054 %

M| MR 2 5Hs| E A &0 5)(2005. 5.13~14)

€ ZALE ol &3 ZEE Zho] 24 7 ulviE
Aol wiaFF atol] tate] HESAC

a-C:H 22t 5N-purity C target® ol &
3ta] rf magnetron sputteringol &&lA ITO
(Indium -Tin-Oxide)7t 2®YE f& 7]1F
2 act. 712 ¢48e 107 torrolstolH, B4
tgle Ar B97ldlA 5x107° TorrE A8k
o} a-C:H 242 rf power2 150WollAl 200W
77 AgsEA FaAsich. AR ety 7
= g 10 Aol ALEF UV A}
L}E}LHM_D% 71% ®EWol ZAME UV
000 W9 Mercury BT E ARSI =
7—}% E43y] gt 44 42 B=AA
2 Azsiolen FAE 60m=z st
ot 2HL A7 HalA. TN 48 A=
o, A W 5.0mF 2FsUCh AT A
MerckAtel A (ae=8.2)0)c}, 44 wjakd
Hrtslr] Yl HE dAnjAF L o] 4L
L ZYEE 7 24 sAdYE ol g5l Aol
A EAETE RA wFAEE Fristr] st

>
T
m[o

{f

o

I o& ol O o off ook
i FlOiRiSémﬂr\o 1>

A% W@nAe olgsglon, ZUE AL 2
HEE olg3lel Aeold FRsAh £ o
Aol AW 54 AY-FIHE, IREEE
£4eh9

33 1. lon Beam ZFAF A|2H

13 2% sputtering A A rf power’}t
150W ™ 200Wg &5 a-CH 2t gde UV
FE 18D FAMe A dEe HY @A A
18 Yepdoh a9 2(a)ol rf power?t 150W=
ztd a-C'H whetade] 1830 A8 A4 4

HAF AvjAARE el 18 2(d= rf
power?} 200W& a-C:H &2t E e UVHEE ¥
4 2AbE AA Ao HYF oA AE e
dch a9 2004 B wked 2ol rf power’t F
Vg Ao wigd ol Frhstalct

A=, rf power?t 175WeF 200W¢l a-C:H
take o] 23 A7} T2 AL LFER
Aot rf power 7} FEFE wigo] T4t
F7heted 7isbel Fabgo]l BREEE, rf power
7b 175W B ol 29 a-CH 9o o8¢

5 = 2749

a4l

S
54

=
S

9

(a) 150W/8min (h) 160W/8min

(c) 175W/8min
ag 2. a~C:H 9eke] UV wjgk a3 Ho HY
HulAd ALz (AFAs AW AE)

(d) 200W/8min

2% 32 sputtering #AelA rf power”}
150W "~ 200W2 F &g a~-C:H utet Eddo] UV
Fe 187 ZAAY of powero] W}E TIHE
ztol S Ytk ZE rf powerdl A #H&
HEZAS vERASISh E37 of power7t 160W<
AEol AL & ZHYEZo]l vepdon, of
power?} ©E FIME4E ZHEV gadte
AgAE HERRACH

mebd, sputtering® & ©l8% a-C:H 2t
of UV vy e o]-48tA AHde 43 wjggg

=

_63_



2005 SRMI|IMAM 2 StE A 9b= 0 (2005, 5.13~14)

1‘%] 3% a-C:H 2tet o] 183 UV &
S ZARgH UV sigk TN Ao} 7)38 548
EhiRich 2% 3@ AY-FIE 5A4E Jehd
o, 2% 3b)E 8548 dEig. o] 19
Alet Frjatet g UV o wjg TN 42

48 el A

whabol =4, UV 4o xA}
Zz34, 4 AA5E s FgHA F d4E
AT + dokn Algdh

I8 B&, sputtering2 ol &3 2L F7]
el §do] UV FE AR & alFd A4

e}
2 A71B8 542 UL F A

backflow bhounce &
olgig dgL

8

1 |norgaine thin film

b

B

Pretiit angle (deg)
2 3

B

g

T T T T T

W % ™ 1@ 10 20

RF Power W)

3 3. a-C:H 2% #d UV F& 183 24}
AN 9 rf power WE ulciE Aol =
HHE zto] A,

<
/. —=— UV aligned TN cell

gojuanne

— [ ]

s-\" \

@ 60

Q

5 []

g . \

£ 4

2 |

o 20 '\

'- -

Votage (V)

(a) AY-FHE

100 4 —e— Rising time
-l {\ -~ e - Decay time
— 80
R
=
8 e
c
8
= 404
E
]
|
® 20 !
L
"
0
T T T
[ 50 100 150 200

Response time (ms)

b) &% 54
a8 3. aCH %% W& o8d UV 3
TN-LCD®] #71#% 574

o
& 34 (b $HEA.

4. 4 E

£ AFdXE sputtering MY E ol&3tf FF
H a-CH 9% Hdo] UV u|EFHE o] &3d
A o aaet H7)FE 54 datoq HES
At} Sputtering® rf power?} 175W¢ 7 $-ol
&8 a-CH %9 #AdHo| UV wjghgg o] &3}
o 71 $4%% WEELE & F e ®
T dA"E ZHE 218 ¥ F YA K7} o
213 zddA A" UV #HFgd TN 42 F
A71%st 54L& Jdepdch dety 2E F7
G EHE o] &3 UV wishge <hdgl Aud
S de F UMtk 3 A3 B A4 A
P E71dakE Uy osigE e H 83t e F§
g 2 ¢ FEE oz st

Mo
flo 2.

=
o
-
<
oo
lo

dAte 2

of wRe AMY 47 ¥

o8 AAdHAFU

Zdlo] Aol

_.64_



20054 & &

FHI| MK 2 &8 EH =03 (2005. 5.13~14)

o2t

o
ret

a

[1] D~S. Seo, K. Muroi, and S. Kobayashi,
"Generation of pretilt angle in nematic
liquid crystal, 5CB, media aligned polyimide
films prepared by spin-coating and LB
techniques : effect of rubbing”, Mol. Cryst.
Lig. Cryst., Vol. 213, pp. 223-228, 1992.

[2] D.-S. Seo, N. Yoshida, S. Kobayashi, M.
Nishikawa, and Y. Yabe, "Effects of
conjugation of mesogenic core of nematic
liquid crystals for polar anchoring energy
and surface order parameter on rubbed
polyimide films”, Jpn. J. Appl. Phys., Vol. 33,
pp. L1174-1.1177, 19%4.

[3] Y. limura, S. Kobayashi, T. Hashimoto, T.
Sugiyama, and K. Katoh, “Alignment
control of liquid crystal molecules using
photo~dimerization reaction of poly(vinyl
cinnamate)”, IEICE Trans. Electron, Vol
E79-C, No. 8, p.1040, 1996.

[4] M. Nishikawa, B. Taheri, and J. L. West,
"Polyimide films designed to produce high
pretilt angles with a single linearly
polarized UV exposure”, SID' 98, pp.
131-134, 1998.

5] 34, Mia, o)4d, ZAY, "2FA7s
g ZolnleA EFeve FF3AEE o] &3
nEZYEZ AHo” HINAAABHI=E
A}, Voll4, No. 4, p. 341, 2001

(6] #F4A, AAE, MU, 3438, MFH
Poly-nobormene + 54 EHE o] &3 )
& VA-LCD®e] A7) 38 5o #¢ 477,
A7V AAANRSE =84, Vol. 15 No. 3, p.
253, 2002.

[77 P. Chaudharl, J. Lacey, J. Doyle, E.
Galligan, S. C. Alan, A. Callegarl, G.
Hougham, N. D. Lang, P. S. Andry, R.
John, K. H. Yang, M. Lu, C. Cal, ]J.
Speidell, S. Purushothaman, ]J. Ritsko, M.
Samnt, J. Stohrt, Y. Nakagawa, Y. Katoh,
Y. Saitoh, K. Saka, H. Satoh, S. Odahara,
H. Nakano, J. Nskshski, and Y. Shiota,
"Atomic-beam alignment of material for
liquid—crystal displays” Nature, Vol. 411, p.
56, 2001.

_65_

(8l

(91

A. ]J. Babula, "Silicon Carbide- its
nonabrasive electrical properties and
applications”, IEEE Potential, February/
March, 1997.

J-Y. Hwang, Y.-M. Jo, D.-S. Seo, S. ].
Rho, D. K. Lee, and H. K. Bak, "A
study on liquid crystal alignment
capabilities on a new  diamond-like
carbon thin film layer”, Jpn.]. Appl.
Phys., Vol. 41, 1.654.

[10] J-Y. Hwang, Y-M. Jo, S. J. Rho, H.

K. Baik, and D.-S. Seo, "Electro-optical
characteristics of the ion-beam-aligned
twisted nematic liquid crystal display on
a diamond-like-carbon thin film
surface”, Jpn.J. Appl. Phys., Vol. 41,
1992.



