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Abstract

The new photo-alignment material PMISCA, poly{N-(phenyl)maleimide-co-3-{4-(pentyloxy)
cinnamatelpropyl-2-hydroxy-1-methacrylate}, was synthesized and the electro-optical (EO)
characteristics in the vertical-aligned (VA) liquid crystal display (LCD) photo-aligned on the
photopolymer surface were studied. Excellent voltage-transmittance(V-T) characteristics in the
VA-LCD photoaligned with polarized UV exposure of oblique direction on the pohotopolymer
surfaces for 1 min can be achieved. The transmittance of the VA-LCD photoaligned on the
photopolymer surface decreased with increasing UV exposure time. We suggest that decrease of
transmittance in the VA-LCD photoaligned on the photopolymer surface is attributed to the
dissociation of the ester linkage in the photodimerized cinnamate structure with increasing UV

exposure time
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Fig. 1. Chemical structure and copolymerization
of PMISCA with N-(phenyl)maleimide.
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Fig. 3. TGA characteristics of PMISCA.
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Fig. 4. The [2+2]cyclo-addition reaction of
cinnamate group by UV irradiation on

the PMI5CA surface.
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Fig. 5. UV absorption spectra of PMISCA surface.

2% 6(a)el PMISCA E® 1 #3 UVH
ZAAIY Bl VA-LCDS HBHul g o
Elilen, 328 6(b)ol PMISCA E®e 5 #3
UV%E ZAAel #uig VA-LCDY #|R#eA AL
A& Yerdd. 28 6@l Mg o, 183 UV
ZALE By VA 227 Aol A on-off &
48 F3¢ TEFH2EE YA 28y 5%
UV A" el VA 4L on-stateci A i3}
Fet HEE 4 F ANk

847



J. KIEEME Vol. 14, No. 10, October 2001.

u off-state ® on-state
(a) PMISCA (1min)

s off-state
(b) PMISCA (5min)

8 on-state

23 6. PMISCA EW€ ol &% Fuis VA-LCD
o] diole Ao HP @AY AbH (B3P
2 F LG H).

6. Microphotographs of aligned NLC by
annealing treatment in the VA-LCDs
photo-aligned on the PMISCA surfaces( in
crossed Nicols).
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Fig. 7. V-T characteristics in the VA-LCDs
photoaligned on the PMISCA surfaces.
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Fig. 8. Response time characteristics in the VA-LCDs
photo-aligned on the PMISCA surfaces.

& UVAIZEol 3785 & Ego] #Hadie 4
g el ojR & FAES UV ZASIE
cinnamate groupti9] Z#= o] <3 ester linkage”t
AZRA wfgkgo] HAadr] Wi B AHFH
= AeE AL ¥ & Utk



E: 3 1. PMI5CA BEW & o]4% 3wy VA-LCD
9} ¥ VA-LCDY $+¢ £%.

1. Response times in the VA-LCDs photo-
aligned on the PMISCA surface and
VA-LCD rubbingaligned.

Table

Alignment Layers Tr(msl)‘ es‘:::’:; ﬁn:;ms)
PMISCA (1 min) 297 11.2 409
PMISCA (5 mon) 14.4 95 239
PMI5CA (10 mon) 15.8 76 234
PMI5SCA (20 mon) 199 99 298

Rubbingaligned 182 185 367

* T, . rising time , Tr : falling time
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