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Liquid crystal alignment effect and synthesis of photo—polymer material
containing cholesteryl moiety for homeotropic alignment
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Abstract

A new photo-polymer material of the copoly (PM4Ch-ChMA), copoly {(poly (4-methacryloyloxy)

chalcone-cholestery! methacrvlate} for homeotropic alignment was synthesized and the electro-optical

(EQ) performance for the photo-aligned vertical-

aligned (VA)-LC display {LCD) was studied. Good

thermal stabilities of synthesized copolymer were obtained by TGA (Thermogravimetric Analysis)
measurement. Good voltage-transmittance (V-T) and response time characteristics for the photo-aligned

VA-LCD with polarized UV exposure in oblique

direction (8;=30" } on a copolymer-1 (2%} surfaces

for 1 min were observed. but, light leakage in the off-state was observed. Therefore, we achieved
excellent V-T and response time characteristics for the photo-aligned VA-LCD with UV exposure on a

copolymer-3 (30%) surfaces for 3 min.

Key Wards(Z22 20]) : Copoly(PMACh-ChMA), concly(poly(d-methacryloyloxy chalcone—cholesteryl methacrylate)),
EQ characteristics (£17] &% S4), liquid crystal alignment (& o &),

photodimerization (2% &),
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Fig. 2. UV exposure system.
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Table 1. Compositions of the copoly(PM4Ch-ChMA).
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X (%) Y (%)
copolymer-1 08
copolymer-2 3 92
copolymer-3 20 80
3y o »nE
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Fig 3. TGA characteristics of three kinds of a
copoly{PM4Ch-ChMA).
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Fig. 4 Voltage-transmittance and response time

characteristics for the photo-aligned VA-LCD's

on a copoivmer-1 surface.
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Fig. 5 Voltage-transmittance
characteristics for the photo-aligned VA-LCD's

and response time

on a copolymer-2 surface.

71 U958 4 ¢ U
2% 59 copolymer-2 BEE o &% ik
VA-LCDY V-T % &% 54& derdisdch 29

S wE wsh gol, 12, 3% 12D 7¥7 UV 2
A% H¥l% VA-LCD BF 45% $% S4E o

Bz ok ZEd 1R UV RARR R
VA-LCDE E3&e] o7t t232 4 4 9t}
a8 5k} copoly(PMACh-ChMA} EHE o]

&% #uE VA-LCDS &% 54& dghdch 3@
T+ UV =AM Hulg VA-LCD7F 7t 458 &

772



108 —
@ -‘ Copolymer-3 {(3min.} // - [T —1
e,

Q /\ ,
8 1 PR Copolymer-3 {Imin.)
s/

cvel a0 ;’ i

E § / e
2 i o

g hid f Copolymer-3 (7min.)
=l S/

a

Voltage (v)

(a) V-T

~—~ = EN
o i .
S 1 T Copolymer-3 (3min.)
w 1 Copolymer-3 {1min.)
B
ﬁ { Copolymer-3 {(7min.)
" g ]
2
S
H t T T T f 1 U T
100 0 s00

Time (ms)
b} Response time

o] &%
VA-LCDe V-T ¥ % 54,
Fig. 6 Voltage-transmittance and response time
the
VA-1CD's on a copolymer-3 surface.
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Table. 2. Threshold voltages for three kinds of
photo-aligned VA-LCD's on  copolymer

surfaces,
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Voltage Vi
Alignmen 1 min. 3 min. 7 min.
Copolymer-1 2.34 252 218
Copolymer-2 2.75 276 27
Copolymer-3 294 249 245

# 3 o 3FF copolymerd #FHEL )&
Faigk VA-LCDE] 3% Azke vEhdsd co-
polymer-1<)A e UVZe] 187 ZAE  Fujg
VA-LCD?E 39.3(ms)el™, copolymer-2, 3elAM+&
Uv#el 383 z=Alg #E VA-LCD7L 44
335(ms), 331(ms)7t dojen, o] s 7 A
gl¥ VA-LCD & A9 e Aol 2y
copolymer-2, 381 A UV Z=A} Algte] 7Y A¥
o= 3267(msy 117.7(ms)E &% 27t #l& A
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Table 3. Response times for three kinds of the

o

photo-aligned VA-LCD's on copymer
surfaces.
{a) Copolymer-1
Time Rise timef Decay time Besponse
( ) time
Alignmen T {ms Ta (ms) 1 (ms)
Copol -1
Soondiod 231 162 393
{1min.)
-1
Copolymer 50.4 16.1 665
{3min.)
-1
Copoly}'ner 40.3 184 50.7
{7min.)

{b) Copolymer-2

Time Rise time| Decay time Response
(ms) time
Alignmen Tr (ms Tq (ms) T (ms)
Copolymer—2
" 354 109 463
(Imin.)
Copol -2
Po yf‘ner 224 11.1 335
(3min.)
Copolymer-2
POt 3140 127 3267
(7Ymin.)
(C) Copolymer-3
Time Rise time| Decay time Response
(mns) time
Alignmen T lms Tq (ms) T (ms)
Copolymer—3
ok 344 101 445
(1min.)
Copolymer-3
ik 195 118 313
(3min.)
Copolymer-3
opo ym 103.3 144 1177
(7min.)
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