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

HHA MUY ERF"
{(Jeoung-Yeon Hwang’, Dae-Shik Seo’, Eun-Joo Hahn™)

Abstract

A new photo-polymer material of the copoly (PM4Ch-ChMA), copoly (poly (4-methacryloyloxy)
chalcone-cholesteryl methacrylate) for homeotropic alignment was synthesized and the electro-optical
(EO) 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 (4;=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.
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Fig.1. Molecular structure of copoly(PM4Ch-ChMA).
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Fig. 2. UV exposure system.
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Table 1. Compositions of the copoly(PM4Ch—-ChMA).

\ X (%) Y (%)
copolymer-1 2 98
copolymer-2 8 92
copolymer-3 20 80
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Fig 3. TGA characteristics of three kinds of a
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4, Voltage-transmittance and response time
characteristics for the photo-aligned VA-LCD's
on a copolymer-1 surface.
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Fig. 5. Voltage-transmittance and response time
characteristics for the photo-aligned VA-LCD's
on a copolymer-2 surface.
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Fig. 6. Voltage-transmittance and response time
the photo-aligned
VA-LCD’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 Vin
Alignmen 1 min. 3 min. 7 min.
Copolymer-1 234 252 218
Copolymer-2 2.75 276 277
Copolymer-3 2.94 249 245
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Table 3. Response times for three kinds of the

photo-aligned VA-LCD’'s on copymer
surfaces.
(a) Copolymer-1
Time Rise time| Decay time Itil::ls:onse
Alignmen T (ms) Ta (ms) 1 (ms)
Copolymer=1) - pq 162 393
(1min.)
Copolymer-l| o) , 16.1 665
(3min.)
Copolymer=1) 4 184 50.7
(7min.)

(b) Copolymer-2

Time Rise time| Decay time gfns:onse
Alignmen T (ms) T4 (mS) T (ms)
Copolymer-2

(1min.) 354 109 46.3
Copolymer-2
‘(’gx) 224 1.1 135
Copolymer-2
;(),o]:ﬁn ) 3140 12.7 326.7
(C) Copolymer-3

Time Rise time| Decay time gle;s:onse
Alignmen W (ms) | 1 (ms) T (ms)
Copolymer-3

‘::ﬁn) 344 101 445
Copolymer-3
ngr:’ul: ) 195 11.8 313
Copolymer-3
I()gn};n ) 103.3 144 1177
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