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Electro-optical characteristics of photo-aligned TN-LCD on PCEMA surface
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Abstract

We synthesised a novel photo-alignment material of PCEMA 1tpoly(cinnamolyethyl methacrylate)) on
photo-dimerization reaction. Next, we investigated the electro-optical (EQ) characteristics of photo-
aligned twisted nematic (TN)-liquid crystal display (L.OD) with hnearly polarized ultraviolet (UV) light
rrachation on PCEMA surface. The excellent voltage-transmittance characteristics of photo-aligned TN
{.CD on PCEMA surface were obtained. The threshold voltage of phioto-aligned TN-[.CD decreases with
increasing the UV light wrradiation time on PCEMA surface.  Also, the response time of photo-aligned
TN-LCD on PCEMA surface is almost the same as rubhing-aligned TN-LCD.
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Fig. 1. Chemical structure of PCEMA and
PVCi used in this study.
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Fig. 2. Microphotoraph of photo-aligned
TN-LCD on photo-dimerized
PCEMA surface(in crossed Nicols)

2. UVHel 2ARAES 37 8 A gs 4
o] 45 1 A%z YA BAol gaHE
2 44 ¥ 4 Atk B 19 963 F B0g TN-



LCDe YAAAMSE Yehlie. dAA LGS
Bl Ve PVCiZh 71 &8 2.68(V) & YEHIL
o, PCEMAT % 2. 1(V)E =¥ x2j€ PIgt A9
At} v 5 JAA 54E vehdIt
¥ 49 PCEMAS® PVCIHEHE o] 8¢ Fuljs
TN-LCDY #d54& Jeidd. PCEMA
(30sec) & ©j &% Fily TN-LCDE Fahgo]
& AL Jepditt. a83n, PCEMA30 sec)
HEHE o] &% Bulg TN-LCDE ©& PCEMAA

12
-~ f\‘t = P¥Ci{30sec.)
¥ 10 . \L -+ PCEWA(30sec.)
¢ \ -~ PCEWA(Tmin )
o T © PCEWA2nin )
B “ ¥
e ;
E
[’
=B 4]
T
U:

Dt

0

0 2 1 A R »

Yoltage(V)

J18 3. PCEMASE PVCIRY S
TN-LCD9 V-TEA.

3. Voltage-transmittance characteris-
tics of photo-aligned TN-LCD on
photo-dimerized PCEMA and PVCi
surface

o] & ¢ fufd

Fig.

H 1. A3 FEFY gulaF TN-LCDS 2 He
g TN-LCD9 A= st
Threshold voltage for various
photo-aligned TN-LCD and rub-
bing aligned TN-LCD.

Table 1.

Voltage

Orientation Film™ Vo Vio
PVCi(30sec) 2.68 6.41
PCEMA (30sec) 2.16 4.35
PCEMA(1min.) 2.10 3.76
PCEMA(2min.) 2.10 3.93
Rubbed PI 1.99 3.39
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Table 2. Response time for various photo-
aligned TN-LCD and rubbing-
aligned TN-LCD

S~ Time | Rising Decay | Response
\ time time time
Orientation Film >~._| w(ms) | talms) .} t(ms)
PVCi(30sec) 16
PCEMA(30sec) 9.2
PCEMA(1min.) 6.8 22 28.8
PCEMA(2min.) 11.2 23.2 34.4
Rubbed P 8.4 26.0 34.4
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