Journal of the Korean Institute of Electrical and Electronic Material Engineers, Vol. 15, No. 3, p. 253, March 2002.

B 15-3-9

_U
@)
<
=
o
(@
(@)
=
()
=
D
=
|.
=|>¢__|
kK
e
o
o
0f0
rok
o
£
0%
<
>
i
@)
o
1o

A Study on Electro—optical Characteristics of the Photoaligned VA-LCD
on the Polynobornene Derivative Surface
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Abstract

A new photoalignment material PNC, poly norbornene-2,3-dicarboxyolyl cholesterol, was
synthesized and the electro-optical (EQ) characteristics of the vertical-alignment (VA) liquid crystal
display (LCD) photoaligned with UV exposure on the PNC surface were studied. EO characteristics
of the photoaligned VA-LCD using a UV filter-less method was better than that of the UV filter
method on the PNC surface for short UV exposure time. The response time of the photoaligned
VA-LCD on the PNC surface without UV filter on the PNC surface is almost the same compared
with the rubbing aligned VA-LCD.

Key Words: PNC (poly norbornene—2,3-dicarboxyoly! cholesterol), Vertical-alignment (VA),

EQ characteristics, Response time
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* On-state = Off-state

(a) 280nm UV filter

* On-state = Off-State

(b) UV filter-less
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{c) In-situ method (280nm UV filter)
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Microphotographs of photoaligned VA-
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kinds of photoalignment method (in crossed
Nicols).
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Fig. 5.V-T characteristics of the photoaligned
VA-LCD's on the PNC surfaces using
the three kinds of photoalignment method.

LCDOI S o4 S4jo] radle ow Az, 21

g 5(c)E 280nm UV ZEE AEste in-situ 3l

e o] &3 FujgE VA-LCDY V-T 54& v

Ebdich 4087 in-situ FwiEFHE o] &3 VA-LCD



J. of KIEEME(in Korean), Vol. 15, No. 3, March 2002.

7t Mg Fed V-T 54
aY 62 PNC F9e 3
Bujg VA-LCDY SHEA
= 280nm UV ZHE A}
o] &3 Fulg VA-LCDY € YERAAT.
23 40259 UV ZArgk g VA-LCD EF
2 SHEAE JERAT 13 6(b)e] UVEH
o] UV linear dichroic polarizer®-% Al&38t= UV
o]23 FHulsgk VA-LCDY SLHEAS
0%7F UV A} 3usk VA-LCD7}
4& Yehiilen, UV ZAA
gE54dol 47 %”\O}E BE
UV dHfls #uiddyel
o UV oA 7t 3HH°l*o %
7] W&o 1084 UV ZAbslE A ugkA
ol XA =™, 408 UV £AGE SHE=7)
S =Hde ¥ F A 18 6(c)FE 280nm UV

Jer U

2o Fujsry e

veldith 29 6(a)
UV 3uigye

o
=
& o] &g
o
=
&
Q.
[¢]

A=
i
EA
=

i o

FE

A o] W

o

=

)

HE AM&ste in-situ BulEHE o] &3 Fuig
VA-LCD9 V-T A& vebdth In-situ F&9
WS o] g3 Fud VA-LCD 2F W& F3&e
el mE 1832 UV 248 in-situ 39
Ao Atk ¢33 $E5ELES YEHAT

olAL 150CAAE E&u7t FHol7] Al
2 UV ZAMAIZbe] F74 g AR RApe] whekazt
uv 1*} WS Hojyr] wjFo] UV ZAFAZHO

Ed loﬂ PNC Fool 3FF9 FuFHE o] &3
g VA-LCDY $9AIZHE Yehddoh A A
280nm UV " & 2183 Fuid VA-LCDY &
A UV ZARAZEe) Z7F &5 S9A7e]
A89g. F wale UVEE glo]l UV linear
dichroic polarizer®& A}-&3F Fud VA-LCD9
TAZEE UV ZARAIZEO] 208747 W &g A7t
el oy UV ZARAZE] 408 wed s 19
6(b)ol A1 &} o] SGFEA o] 7] ufFe
T fdoh 1087 UV zApg ﬂHH
LHELTE 162msE UEITH
VA-LCDS} A9 322 5EA4&
vl 2o 2 280nm UV ZHE A
o] &3 ahaHsl: VA-LCD9
AR Zbo] 1%
uv

[o3]

]74

o o rfr o

0
o

ﬂll

=49

)
=

oft
o |

c
e <

T lohe
%,L

32 e

oy L

srres

order parameter)7} =] 7] o

[

—_~—

4% we exoA

HoAL Aot =

256

’ MM”»WWW

N
UV filter (40min)

@
&
i
ke

i UV filter (1min)

Transmittance (%)

Time (ms)

(a) 280nm UV filter

1 T S
i
\D i
= 80-%\ / / No filter (10min)
8 &0 —:ﬁ f f‘\
g i :; / No filter (20min)
£
7
[
©
=
H l

100

(b) UV filter-less

=3
8

in-situ (1min}

Transmittance (%)

Time (ms)

() In-sity { 280nm UV filter)

. PNC Edoj
W& VA-LCD9 ¢4
. Response time characteristics of the photo-
aligned VA-LCD’s on the PNC surfaces
using the three kinds of photoalignment

=)
S

B g E o) 8T B

)\6] A

=S
l

method.
sojdtta 47 & 5 ddh
mrelA PNC F9Ho) 280nm UV filterE AHE3%



ki3

1. PNC 9 3F 79 BuigES o) &
Fulgk VA-LCDY &1 £
Response times of the photoaligned
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Table 1.

Response Time

Alignment Layers
©(ms)

276

T¢(ms)

10.8

T(ms)

16.8

280nm 1 min

UV filter

40 min 6.5 8.1 14.6

7.1
8.6
8.5

9.1
105
7.1

162
191
156

uv 10 min

filter—less

20 min

In-situ 1 min
( 280nm

UV fitter)

20 min 24.7 7.1 31.8

40 min 63.1 141 7.1

Rubbing 11.2 16.5 287

* T, . rising time, Ty : falling time
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