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Electro-optical characteristics of photo—-aligned VA-LCD using
a new photo—polymer

YHH AR
M A x| sk

A7) - A HE B
A7) - AR FR

Jeoung-Yeon Hwang
Dae-Shik Seo

Dept. of Electrical and Computer Eng., Yonsei University
Dept. of Electrical and Computer Eng., Yonsei University

Abstract

A new photo-alignment material, copoly (PM4Ch-ChMA), copoly {(poly (4-methacryloyloxy)
chalcone-chalconemethacryl) was synthesized and the electro-optical (EQ) characteristics for the
photo-aligned vertically aligned (VA)-LC display (LCD) were investigated. The monodomain
alignment of the NLC for the photo-aligned VA-LCD by linearly polarized UV exposure on the
photo-dimerized copoly (PM4Ch-ChMA) surfaces was observed. Excellent voltage-transmittance
characteristics for the photo-aligned VA-LCD by UV exposure for 1 min. on the copoly
(PM4Ch-ChMA) surfaces were achieved. The response time of the photo-aligned VA-LCD by UV
exposure on for 1 min, the copoly (PM4ACh-ChMA) surfaces was about 39.3 ms. The response time
for the photo-aligned VA-LCD decreased with increasing UV exposure time.

Key words(Z220]) Copoly(PM4Ch-ChiMA) ,  copoly(poly(4-methacryloyloxy  chalcone-cholesteryi
methacrylate), Photo-dimerization (2% ), Response time (& £ x),
EO characteristics (M7 & £A)

1. M B VA-LCD9 AH¢-F3}E 2

HES A

% 54 Fo dstel

LCDS] 44 wigol 73 @o] AH8HR gle ¥
WAL o @o] tAFS Y FAEI Fodl
FA4dol Boldide BHEE A2 Ak 2y
AR AR L A} QEFO WA= dHE v
Ax k. adA 2 JIAAQJ HYAYE A
e Fugdel 272 Yo

HT, o4y AT7AEN A3 BFIYPL o84

2.4 3

2% 1 o} copoly (PMACh-ChMA)S] ¥z 7z
€ YehiSit. Copoly (PM4Ch-ChMA)E chalcone
€ side chain® & Ze PMACh®t 473 wlge Jel
e ZY2HYS side chain®® 39 co-polymer

44 W Zst 23 Hn Y7 B avdHe
cholconyl®} cholesteryl group® copolymer® 4%
AMzZE 3 uFgg PlF ARA  copoly(PMACh-
ChMA ){copoly(poly(4-methacryloyloxychalcone-cholest
eryl methacrylate)& #A43ta, ol& ol 8d T

2 9E Aot §4HE AWAZ EFA Q] MACh
(4-methacryloyloxy chalcone)& A&l 94
Zgl23Hd} 4- hydroxy chalconed triethylamines
Wil 2- butanone2 ¥ol e Mg 2xE (°C
2 §AANZ F  dropping funnled o] 43t

-~ 181 -



CIAZH 0] YAXHEO

2-butanone®] 412 methacryloylchloride® 308 <
A Azbstao. 28, 4LdA o4 A F¢
2uksig et ¥hgo] BYF amine saltEs TEEZ A
Astn 5% NaOH# €45 B2 2289 £
g #7139 £EL AASD solventE FEUAH
A3E product® ¢33 columne 2 EHsPH. F
HAZ ChMA (cholesteryl methacrylate)}g 43}
Aok, HA Feg2A] cholesterol triethylamine$
¥3 chloroform& $ol Xtk i, &4
dropping funnle® ©°]8&3&9 cholroforme] 4-&
methacryloyl chloride® 3089 @ 3H7stge &
oA of 4T B Bt el B¢ ¥
5% NaOHF €43 82 F23gc. 248 #7)
29 FEE& AASZ solventdE FEAA 3=
product& 93 EtOHE AFAHA} wtAgezm
Aol M 4% F @A M4AChs} ChMAE HAE
&2 AMste EegAd ¥ & toluened A7}
3t = 3 AAANE 02 mol%Y AIBNE ¢
I yEg7] ko] AAE AAT F T0°ColM 4847
ot gAY, v F8 F MeOHol #HAsim
AE ¥ Az 28z, APARS ARG
product?] copoly (M4ACh-ChMA)E d&d.

Zeve 290 ZYHE °1489 ITO (ndium-
tin-oxide) MFo] R IAE /¥ $lo mYHUe,
150CAA 1M ¢ d48 4k Agd UV
F99 3L 365moltt. UV FLL 500We Xe
dxg Agsyen UV 39 A Ae 18, 3
¥ 78 o2 39t VA-LCDSY AFe UV &
ALe] QAL WS J1FECE sl ME W Whfe s
ntRpA AL Astgen FAE o 42%5mz 3§
Aot A8 AL Hol A& olgAdg HE
olel  of o] (Ae=-38) isotropic HElGA AHL
F9 T F 1087 3 EYolEdA AT T A
Btk AR VA-LCDY i Ael g grhets)
At WG do)y A gRIdew A7 Fg
EAL Hukslr] 9isle] Heb-Fug 94 &9 Ajzk
¢ &3

3 3o g oy

ag 2 9 1 23 ZF5EY copoly (PMACh-ChMAYE
o8¢ B VA-LCDY 3 #AvA Adg vl
o U A 5 (Vo] @ on-off BAL 58 R
ZG2EE Jehild.  wEA 183 35EE copoly (
PM4Ch-ChMA)E 4% 9% wige JYedL ¢ +
Ak 29 3 9 copoly (PM4Ch-ChMA) B & 4§

a3 1. Copoly(PM4Ch-ChMA)el X Fx.
Fig. 1. Molecular structure of copoly(PM4Ch-ChMA).

(a) on-state (5V)

(b) off-state
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Flg. 2. Microphotographs of the photo-aligned VA-LCD
on photo-dimerized copoly(PM4Ch-ChMA) surface
for 1 min.{in crossed Nicols).
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Table 1. Response times for three kinds of the
photo-aligned VA-LCD’s on the copoly
(PM4Ch-ChMA) surface and rubbing-aligned
VA-LCD
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Fig.3. Voltage-transmittance characteristics for the
photo-aligned VA-LCD's on the copoly (PM4Ch-
ChMA) surfaces.
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Fig. 4. Respone time characteristics for the
photo-aligned VA-LCD's on the copoly(PM4Ch-
ChMA) surfaces.
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