Journal of the Korean Institute of Electrical and Electronic Material Engineers. Vol.11, No.12, pp.1133-1138, 1998

M Apof 8 TN-LCDO| AMujd 2 M| YstEM :

Liquid crystal alignment and EO performance of transcription—-aligned TN-LCD

M4 A E
( Dae-Shik Seo and Jin-Ho Kim )

Abstract

In this paper, we obtained the monodomain alignment of nematic liquid crystal(NLC) in the cell
fabricated by transcription alignment method on polyimide(PI) surface with side chain. It is considered
that the LC alignment produced by the transcription alignment method is attributed to a memory effect of
the NLC on PI surfaces. Also we observed that the generated pretilt angle of NLC is about 3.7° with
transcription alignment on PI surface. Next, we measured that the voltage-transmittance characteristics of
transcription-aligned TN-LCD are almost same compared to rubbing-aligned TN-LCD. Also, we
measured that the curve of transcription-aligned TN-LCD is less sharp than that of the rubbing-aligend
TN-LCD in the decay time characteristics. It is considered that the response time characteristics of
transcription-aligned TN-LCD are attributed to the weak anchoring strength between the LC molecules
and the polymer surface.
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Fig. 1. Molecular structure of used polymer.
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Fig. 4. Microphotograph of aligned NLC by

transcription alignment method on PI
surface.
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Fig. 8 Response  time characteristics of
transcription-aligned TN-LCD and
rubbing-aligned TN-LCD on PI surface.

H2, Fgolvj=utg o] 2% HAujEEH ] 9

& Ao Hu gee) AYAEs 5x107 (/mIAE



A AL Y. Toko S0 Bustgut!” = Aajujgt
TN-LCD7t 21 g TN-LCDREUl 7@ EHelA
o) dAAFIe} Feivigwdy AJz}goz A
AP gzt Ao ) wie dAHET Ho
2 Az & 4 Aok #& 20 AAMIE TN-LCDS
A" TN-LCDY &¥&£=& vehddo, A
At g TN-LCDY €94 =E oF 42msecE VERY
oo, #Ydaldg TN-LCDEUY £& AFS UE
W &g o + gl

x 2. AApEg TN-LCD % ¥ AeE$ TN-
LCDY s94=
Table 2. Responsetime of transcription-aligned

TN-LCD and rubbing-aligned TN-LCD
on Pl surface.

Decay
Time
.

Rising
T'ime

- H
cr I

R(:S[)onsel'
I Time ¢ -

LT imseet
fmsec) -

rubbing uligned :

N LCD

. u -ansc ription

{rusec} -

aligned

I
TN LCD |

L oA Feloln|=ubg o] g8 A IuREA
olal A wjsk W HAlu)& TN-LCDe A7) %
gl watel ATsAT S48 AW Eeol
of glolAl WAL MiER de BUH W S
Gebuigieh s, WAE S ol 8@ Ao
SlojAl dintel eid el Zeldezte] of 37 7
gstgon, olde SyRast mEA) EATE
she) 4sAgel Ve Aoz AR & AU
292 #APIE TN-LCDS) V-T S4£ 24e
g TN-LCD$ =gt A ST 54E
4 A9t wpxjgte 2 WAl E TN-LCDY S5
& 9 Aa % TN-LCDRT}H sharpness?t @ol X
A GERen, ol AL 7|HEHA A of
AGFEIE 7 Fog A £ AU

oo
La

12 oX

=)
NIO I J\W 2 g

O_u

O}f‘-
olnt
Jl
“ 12
1n o

ANAAA 288 =82 Volll. No.l2, December 1998.

Utel 2

¥ oATE AgAAY 2 Heleved A8
G-7 AIGRHAY BB EA A7) 27 S EAL) o)
A7u] Aol sl FaygFUT

1137

ganad

J. M. Geary, ]. W. Goody, A. R. A. Kmetz,
and J. S. Patel,
alignment of hiquid-crystal materials”, J. Appl,
Vol. 62, 1997

T. Sugiyama, S. Kunivasu, D.-S
Fukuro, and S. Kobayashi,
for pretilted nematic liquid crystal medium and

"The mechanism of polymer

Seo, H.
"A simple model

its torsional surface coupling strength”, Jpn. J.
Appl. Phys.,, Vol 29, 2045, 1990.

D.-S. Seo, K. Muroi, and S. Kobayashi,
“Generation of pretilt angles in nematic liquid
crystal, 5CB, media aligned on polyimide films
prepared by spin-coating and LB techniques
effect of Rubbing”, Mol. Cryst. Lig. Cryst.,
Vol. 213, 223, 1992.

D.-S. Seo, S. Kobayashi, and M. Nishikawa,
“Study of the pretilt angle for 5CB on rubbed
polyimide films containing trifluoromethy!
moiety and analysis of the surface atomic
with
spectroscope  for chemical analysis”,
Phys. Lett.,, Vol. 61, 2392, 1992,

electron
Appl.

concentration of F/C(%) an

- D.-S. Seo, N. Yoshida, S. Kobayashi, M. Nishikawa,

and Y. Yabe,
of weakly rubbed organic solvent soluble polyimide

"Effect of the molecular structure

with trifluoromethyl moieties on anchoring strength

of liquid crystal”, Jpn. J. Appl. Phys., 34, 4896,

1995,
H. Matsuda, D.-S. Seo, N. Yoshida, K.
Fujibayashi, and S. Kobayashi, "Estimation

of the static electricity and optical retardation
produced by the rubbing polyimide and polyamide
films with different fabrics”, Mol. Cryst. Lig.
Cryst. 264, 23, 1995

T. Hashimoto, T. Sugiyama, K. Katoh, T. Saitoh, H.
Suzuki, Y. limura, and S. Kobayashi., “TN-LCD
with quartered subpixels using polarized UV-

hight irradiated polymer orientation films”,



SID'95 digest paper, 877, 1995

8 D.~-S. Seo, H. Matuda, T. Oh-ide, and S.
Kobayashi, “Alignment of nematic liquid crystal
(5CB) on the treated substrates : characterization
of orientation films, generation of pretilt angles,
and surface anchoring strength”, Mol. Cryst.
Lig. Cryst., 224, 13, 1993.

9. 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 films”,

Jon. J. Appl. Phys., Vol. 34, 3607, 1995.

Y. Toko, B. Y. Zhang, T. Sugiyama, "Characteristics

of liquid crystal display fabricated by alignment

transcription method”, Mol. Cryst. Lig., Vol

304, 107, 1997

10.

1138

4AS TN-LCDS) A4 2 271954 - —Ad, 33

’

11. M4, 2R3, oj]AdE, o]iE, "Zgojn =t
oA diote Aol wwe FHE o8 H
AL lgRlel BE AT, AIHAAAFHRI R,
Vol. 10, No. 9, 1997.

12. D. W. Berreman, “Solid surface shape and the
alignment of an adjacent nematic liquid crystlal”,
Phys. Rev. Lett, Vol. 28, 1683, 1972.

13. K. Okano, "Anisotopic excluded volume effect

and alignment of nematic liquid crystal in a

sandwich cell”, Jpn. J. Appl. Phys., Vol. 22

1343, 1983.

K. Okano, N. Matsuura, and S. Kobayashi, "Van

der waals dispersion force contribution to the

14.

interfacial free energy of nematic liquid crystals”,
Jon. J. Appl. Phys, Vol 21, 1107, 1982.

15. H. Aoyama, Y. Yamazaki, N. Matsuura, H. Mada,
and S. Kobayashi, "Alignment of liquid crystals
on the stretched polymer films”, Mol, Cryst. Liq.
Cryst. Lett., Vol. 72, 127, 1981.



