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Abstract

The influences of polarity of the polymer on transcription-aligned twisted nematic (TN)-liquid crystal
display (LCD) on three kinds of the polyimide (PI) surfaces were investigated. The monodomain align-
ment of nematic (N)LC is obtained in cells fabricated by transcription alignment method on PI surface
with medium polarity. The LC alignment using transcription alignment method is attributed to polarity
of the polymer. The threshold voltage of transcription-aligned TN-LCD is decreased with increasing the
polarity of the polymer on three kinds of the PI surfaces, The threshold voltage of transcription-aligned
TN-LCD on Pl surface with high polarity is almost the same compared to rubbing-aligned TN-LCD.
The response time of transcription-aligned TN-LCD is decreased with the increasing the polarity of the
polymer on all PI surfaces. The decay time of transcription-aligned TN-LCD is slow compared with the
rubbing-aligned TN-LCD : it is attributed to the weak anchoring strength between the LC molecules
and the PI surface.
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Fig. 1. Molecular structure of three kinds
of the polymer. (a) PI-A, (b) PI-B,
(¢) PI-C.
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Fig. 3. Fabrication of LC cell by transcrip-

tion alignment method.
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Table 1. Threshold voltage for transcription-
aligned TN-LCD on three kinds of
the PI surfaces and rubbing-aligned
TN-LCD on PI surface.
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Table 2. Response time for transcription-

aligned TN-LCD on three kinds

of the PI surfaces and rubbing-~

aligned TN-LCD on PI surface.

Decay. | Response

“time

z Rlsmg
: lee time T
s =l (m.s)
~PI-A surface®:| 9.4
PI-B surface®:| 8.4
PI-C surfaceS | 13.8
Rubbing-aligned *
TN-LCD. s

7, (ms)
29.6
33.8
100.0

(ms)
39.0
42.4
113.8

8.4 26.0 34.4

4 31 B

¥ dFdME F4¢) I& 3 FHS) PI ZuN
o AANYEE o8¢ APRYER R A
TN-LCDS] 27185ty ] q8js] =siqic), §
Zojs] FY0] FAASAU PI-BoAN 44vigpye)
48 A% Uehiflon], qgye Ayaege

PLEWUS $E¢ A%4 NG, ey wa

% TN-LCDS] 942 e 4] 205% &
€ A%E JEIN - 2 9N ete By
Hel# TN-LCD} wigto] thd ¥ & A& ey
2t 22|32 WA TN-LCDS] 891k Pl
8 340l ZUTR & FYE YL, F 2
AHl % TN-LCD M & Pl S40] 7%ty
o 324 7ldthe € 4 AR



ZAel &

2 A7E ALY R FelendA A9
G-7 A A7 Age] it +AsAEY

9.

(1]

[2]

(3]

(4]

(5]

Kmetz, and J. S. Pate],

=l

J. M, Geary, J. W. Goody, A. R. A,
“The mechanism
of polymer alignment of liquid-crystal
materials”, J. Appl, Vol. 62, p. 4100, 1997,

T. Sugiyama, S. Kuniyasu, D.-S. Seo, H.
Fukuro, and S. Kobayashi,
model for pretilted nematic liquid crystal
medium and its torsional surface coupling
strength”, Jpn. J. Appl. Phys., Vol. 29, p.
2045, 1990,

D.-S. Seo, K. Muroi, and S. Kobayashi,

“A simple

“Generation of pretilt angles in nematic
liquid crystal, 5CB, media aligned on
polymude films prepared by spin-coating

‘and LB techniques effect of Rubbing”,

Mol. Cryst. Liq. Cryst.. Vol. 213, p.- 223,
1992,

D.-S. Seo, S. Kobayashi, and M.
Nishikawa, “Study of the pretilt angle
for 5SCB on rubbed polyimide films con-
taining trifluoromethyl moiety and analy-
sis of the surface atomic concentration of
F/C(%) with an electron spectroscope
for chemical analysis”, Appl. Phys. Lett,,
Vol. 61, p. 2392, 1992,

D.-S. Seo, “Effect of NLCs on polar
anchoring energy and pretilt angle for
three kinds of the rubbed polymer lay-
ers”, A71AAA R GHE=EA, Vol 12, No.

© 2,p.-170, 1999,

Q

H. Matsuda, D.-S.- Seo. NJ Yoshlda K.
Fujibayashi, and S. Kobayashi, “Estimation
of the static’ electricity and optical retar-
dation produced by the rubbing polyimide
and polyamnide films with different fab-
rics”, Mol. Cryst. Lig. Cryst, Vol 264, p.
23, 1995,

[7] T. Hashimoto, T. Sugiyama, K. Katoh, T,

nm

A AAAE 454 Vol. 12, No. 8, August 1999,

(8]

[9]

{10]

(11]

[12]

[13] K. Okano,

[14]

[15]

(16]

Saitoh, H. Suzuki, Y. limura,and S.
Kobayashi, “TN-LCD with quartered sub-
pixels using polarized UV-light irradiated
polymer orientation films®, SID '95 digest
paper, p. 877, 1995,
D.-S. Seo, H, Matuda, T. Oh-ide, and S.
Kobayashi, “Alignment of nematic liquid
crystal (5CB) on the treatedsubstrates :
characterization of orientation films, gener-
ation of pretilt angles, and surface anchor-
ing strength®, Mol, Cryst. Liq. Cryst., Vol.
224, p. 13, 1993.
D.-S. Seo, S. Kobayashi, D.-Y, Kang, and
H. Yokoyama, “Effects of rubbing and
temperature dependence of polar anchoring
strength of homogeneously aligned nematic
liquid crystal on polyimide Langmuir-
Blodgett orientation fims", Jpn. J. Appl
Phys., Vol. 34, p. 3607, 1995,
Y. Toko, B. Y. Zhang, and T. Sugiyama,
“Characteristics of liquid crystal display
fabricated by alignment transcription
methed”, Mol, Cryst, Liq; Cryst.. Vol,
304, p. 107, 1997,
A4, FAL, o], ojRE, iil°l"l
=uto] glojM Moty qP9] fre X}
& o8¢ A vy Y AF, A
Z1AARE Y, Vol 10, No. 9, p. 876,
1997,
M4, AL, “FAE TN-LCDS] o
g 2 FANRYRY°, AJARAARY
3 =84, Vol 12, No, 12, p. 1133, 1998,
N. Matsuura, and S.
Kobayashi, “Van der waals dispersion
force contribution to the interfacial free
energy of nematic liquid crystals”, Jpn.
J. Appl Phys., Vol. 21, p. L107, 1982,
K. OKano, “Anisotopic excluded ‘volume
effect and alignment of nematic liquid
crystal in a sandwich cell”, Jpn. J. Appl.
Phys., Vol. 22, p. L343, 1983.
D. W. Berreman, “Solid surface shape
and the alignment of an adjacent
nematic liquid crystlal”, Phys. Rev, Lett,,
Vol, 28, p. 1683, 1972,
H. Aoyama, Y. Yamazaki, N. Matsuura,



gevie] F4o WAME TN-LCDS] AR E4e e GG-mHdY, WX

H. Mada, and S, Kobayashi, “Alignment mer films", Mol. Cryst. Liq. Cryst, Lett,,
of liquid crystals on the stretched poly- Vol. 72, p. 127, 1981,

78



	FSD: 
	FDS: 
	DFS: 


