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Liquid Crystal Aligning Capabilities on the Photopolymer Based Maleimide
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Abstract

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 the 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

A new photoalignment material

: PMISCA, poly{N~-(phenyl)maleimide-co-3-[4-(pentyloxy) cinnamate]propyi-2-hydroxy-
1-methacrylate}, vertical-alignmemt(VA), photoalignment, EQO characteristics,
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Fig. 1. Chemical structure and copolymerization
of PMISCA with N-(phenyl)maleimide.
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Fig. 2. TGA characteristics of PMI5CA.
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Fig. 3. UV absorption spectra of PMISCA
surface.
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Fig. 4. Microphotographs of aligned NLC by
annealing treatment in the VA-LCDs
photo-aligned on the PMISCA surfaces( in
crossed Nicols).

29 Bl i wish gel, 1¥3F UV A
#ulg VA-LCD7 /b3 $48 V-T S4¢ de
Wo YT 2D UV 2AAIZS] 35S
W% VA-LCDSl $3hgo] gaste 2¥e Ut
Witk webd, B3¢ dgol 1¥ AR Fe
AN F5E V-T S4¢ 9 & Ao A&
% % 9o

29 6& PMISCA E®E °8¢ FWF VA
-LCDY $% S4e Ushdth 182 UV 24
#ulg VA-LCD7} F5@ $% S4E Uehixn
Sith et UV ZARAIRYe] 5@el3e Agele
23hgo] 27 BLBS ¢ & Ak

E 1 o] PMISCA ER& °§¢ BE VA-

LCDY €% Alzkg Yeiic UVRo 183 =
At B VA-LCD + 409 ms7t @oizen
o] 2= &YW A¥ VA-LCD & A9 2L A
Eolth EF UV A Azt 5§0]439 Btde
o 24mss} 30msE WE §H £EE Yehie
b £3&o] ¢ Azt Z2FE HeEiuH

™~ PMISCA (1min)

PMIS%(Smin)

PMISCA (10min)

PMISCA (20min)

a8 5. PMISCA #¥8& o] 4% #u3 VN-LCD
9] V-T &4.

Fig. 5. V-T characteristics in the VA-LCDs
photoaligned on the PMISCA surfaces
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Fig. 6. Response time characteristics in the VA-
1CDs photoaligned on the PMISCA
surfaces.
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Table 1. Response times in the VA-LCDs
photoaligned on the PMISCA
surface and rubbingaligned VA-LCD.

Response time

Alignment Layers T.(ms) | tlms) | T(ms)

PMI5CA (1 min) 11.2 29.7 409

PMI5CA (5 mon) 95 144 239

PMI5CA (10 mon) 76 158 234

PMI5SCA (20 mon) 99 199 29.8

Rubbingaligned 18.2 185 36.7

* T, . rising time , T¢ : falling time3
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