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Electro—optic Characteristics on Photoaligned TN Cell using
Photopolymer Based Hydroxy Aromatic Polyimide
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Abstract

We synthesized the two types of photoalignment material of high thermal resistance with hydroxyl

aromatic polyimide, and studied the liquid crystal (LC) aligning capabilities on the photopolymer layers.
Also, electro-optical (EO) performances for the twisted-nematic (TN)-liquid crystal display (LCD)
photoaligned with linearly polarized UV exposure were investigated. A good LC alignment with UV

exposure on the two types of photopolymer surface can be obtained. The Voltage-transmittance (V-T)
curve in the photoaligned TN cell with UV exposure was different from two type. The response time
of photoaligned TN cell was measured about 21 ms in two alkyl chain and about 15 ms in four alkyl

chain.
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Chemical structure of photo—photoplayer.
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Fig. 3. TGA characteristics of photopolymer.

a9 45 AAYAYS o] §3 Zader 24
o2 F7}X 2%4 FE HHoAM e UV &
Alef] w2 dvte oo Fahga rrzhe)
#AE vt 28 4(a)oll A2 Zo] photo-
polymer-1 & ©| &3 A%l UVH YAlzhol



J. of KIEEME(in Korean), Vol. 18, No. 10, October 2005.

Transmittance (%)

80 70 -60 <50 40 <30 <26 <10 0 10 20 30 40 SO 60 0 8

Angle of Incidence (deg)

(a) photopolymer-1

Transmittance (%)

-80 -70 -60 -50 -40 -30 -20 -20 O 10 20 30 40 50 60 7O 80
Angle of Incidence (deg)

(b) photopolymer—2

a8 4. F FR 3B ZudAe) UV 24}
of we dvte GgelAe Fag o
A 2she] 2.
Transmittance verse
NLC with UV exposure on the two
kinds of photopolymers.

Fig. 4. incident angle in

30°duje] ARzH YASE FHS o

< olFm glow, oF A4FHE, 01°H, 29
4(b)E photopolymer-2% o] &3 HE
Zr An2 M, UV 2AZ 7 30°de] ZAEA,
0252 vetlt X3, O UV 2A4EE o &

& AgdE BE

ST =
1% o]&te] e ZHEZES YAt

a9y 58 F ERY BEEv BHE o 8% F
o

926

100 po0000, \\ —-—:holopolymerrl
L ] —#— Photopolymer-:
t 80 - - \.\ \.
g, \
s L\
E 40 -
E 20 ] \o\... .
J e,
Voltage (V)
a3¥ 5. #EYY BHE o8¢ FwjE TN-LCD
o V-T 4.
Fig. 5. V-T curves of the TN-LCDs photo-
aligned on the photopolymer surfaces.
chain® Z 7|7} 271& 713 photopolymer-1 %W

=
& o]-g3 FujEt 2 #2840 YEhidd
Z}o] reverse BESQ 9
3+ back flow effect &3 =2 Algdy, 2y
chain®] Zo]7} 47§% 7+A photopolymer-2 %%
S o] &3 Fujgk TNAL Fsta g dAdol A

ol eEd & JEREE 9nisitt. 53],
90" TN 974 Z=o|A chiral dopant?} #7}= X
e AHE AMEEA Fokr) o] A MY A7t
Al AA 9] azimuthal anchoring AU A & ZHE &
< 9t} A3 A3 azimuthal anchoring ol 4 A 7+

FstAdel H dgeo] gle dAA] AY-Fie
FAE e 9%E £ ¥ F Jrh =,
AAXN AYE 165(V)IE ¢tAZHe EAL el
Atk

¥ 62 FEFY FEY ZHES o &3 F
wig TN-LCD9 &5 545 Jerdok 19 6(a)
o 49 7o] side chaing Zol7t 248 71x
photopolymer-1 F# & o] &3 Fulld TNHEZ A
ol Z71gel wmel Fig& #AAart TSGR,
28 6ol A ek o] side chain® ZAol7l 471 &
7}2 photopolymer-2 £H-Z o] &3t Fullgk TNA
2 AzZbol Z7tge wel FHE Favt §lo] §



100 #}.
v
- 80+ v b
)
g v°
o
g 60 ®
& a?
= °
E 40 v
2 L e —m— Photopalymer-1 (RI)
& ® —&-— Photopolymer-1 (DE}
= 204 v A Photopolymer-2 {R)
ﬁ‘- —w¥— Photopolymer-2 (DE)
"
a8 6.

EFeom Zwe o8% BF TN-LCD
&

Fig. 6. Response time characteristics of the
TN-LCDs photoaligned on the photo-
polymer surfaces.
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Table 1. Response time for the rubbing aligned
photoaligned TN-LCD on the photo-
polymer surface.

Time Rising | Decay |Response
time time time

Mode T, (ms) | Ta (ms) | T (ms)

TN-LCD
(photopolymer-1) 38 176 214
TN-LCD
(photopolymer—2) 1.8 13.2 15.0
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