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Liquid crystal alignment by photo-dimerization reaction of PCEMA
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Abstract

We synthesised a novel photo-alignment material of PCEMA (poly(cinnamolyethyl methacrylate))
on photo-dimerization reaction. Next, we investigated the electro-optical (EO) characteristics of
photo-aligned twisted nematic (TN)-liquid crystal display (LCD) with linearly polarized ultraviolet
(UV) light irradiation on PCEMA surface. The excellent voltage-transmittance characteristics of
photo-aligned TN-LCD on PCEMA surface were obtained. The threshold voltage of photo-aligned
TN-LCD decreases with increasing the UV light irradiation time on PCEMA surface. Also, the
response time of photo-aligned TN-LCD on PCEMA surface is almost the same as rubbing-aligned

TN-LCD.

Key words(F2-4°]) : PCEMA (Poly(cinnamolyethyl methacrylate)), Photo-dimerization(Z%5%)
EO characteristics (A71%3%54), Response time (3#%5%)
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Fig.1. Chemical structure of PCEMA and PVCi used
in this study.
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Fig.3. Voltage-transmittance characteristics of photo-
aligned TN-LCD on photo-dimerized PCEMA
and PVCi surface.
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Tablel. Threshold voltage for various photo-aligned
TN-LCD and rubbing aligned TN-LCD.

Voltage :
Orientation Ve Vio
PVCi (30sec) 2.68 6.41
PCEMA(30sec) 2.16 435
PCEMA (1min.) 2.10 3.76
PCEMA(2min.) 2.10 393
Rubbed PI 1.99 3.39
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Fig4. Respone time characteristics for photo-aligned
TN-LCD and photo-dimerized PCEMA and
PVCi surfaces
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Table 2. Response time for various photo-aligned

TN-LCD and rubbing-aligned TN-LCD

Time Rising Decay | Response
time time time
Orientation Film T, (ms) | Ta (ms) | T (ms)
PVCi (30sec) 16
PCEMA (30sec) 9.2
PCEMA(1min.) 6.8 22 288
PCEMA (2min.) 112 23.2 344
Rubbed PI 84 26.0 344
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