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Effect of Surface anchoring enérgy on the Electro-Optical Characteristics
in the Fringe-Field Switching mode
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Abstract

Liquid crystal (LC) alignment

using a photoalignment method by

irradiation of polarized

ultraviolet (UV) on an alignment layer has been investigated. Photoalignment method exhibits

weaker anchoring energy than

rubbing method

so that we have studied electro-optic

characteristics of fringe—field switching (FFS) mode with alignment layers using the photo and
rubbing alignment methods. The cell using photo alignment layer shows lower threshold and
operation voltage than those using rubbed alignment layer. Also, the former method shows higher

transmittance than that of the latter.
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Fig. 1. Cross-sectional view of the FFS cell
structure and LC orientation in a

white state.
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Fig. 3. The used UV light irradiation system.
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Fig. 4. Calculated voltage-dependent transmittance
(V-T) curve.
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6VE 27 e & o)
87 et BRRoAE
olgstel P& Ao Apdolth sRviwe) Fujg
g s} W AW AE e C-140] 4ha
3 %) A9 sel e AAD UAE Ze
C-2ds} umelel uch £& FHEE Uehizch

A9 Aslist 2ol e AAY AUAE 28
o2 dxL #3 At Yol A AAGINE
dPgo) net AG2E 4 7] WEo) THULT
FEAGel F& BAL ugla ARo] Aoz
# H3% & 2 Hold Fagol n2n A U
B S48 B3C

39¥ 62 TY¢

Aed
Fel wWe H=E va

58 8

E dTofA FFS REoA o3t BAY oA
& ZT 4 2% 3A" JduAE ZE Yy
< Afoto] 4 4L BHED AVNFY S48 v
2 Borh £ AlgHodE E3to ol o
2x AR A9 @ sjusly @oinh Alg#olA
4 HEel Mz FulgFL o] §5to] kg PAHY o
Ag zZe WMEeo] g ojfad 7 AAH
AU E Ze wiEgged ws) o We ¢
TEALE D B 94 o & EAHL
vhehicicl d3lH o2 FFSEEA sh3 7] g %
e FHE sl Boh @@ AR AE A
B AAgern AYEo AF st 2 LOW

A 5 A Hol 2o o ¥e FF
& Rt

Ik
AT o ge e
Uael 2

AeiAARe] A8 AR

f‘@ﬂﬁ’im.

B d3=

x_.\..x_.

A7Az

a 28

[1] M. Schadt, K. Schmitt, V. Kozinkov and V.
Chigrinov, “Surface-induced paralle] alignment
of liquid crystals by linearly polarized
photopolymers”, Jpn. J. Appl. Phys., Vol 31,
No. 7, p. 2155, 1992.

{21 M. Hasegawa and Y. Taira,
homogeous alignment by photo depolymeriza
tion of polyimide”, SID'94, p. 213, 1994.

[3] M. Nishikawa, B. Taheri and J. L. West,
"Polyimide films designed to produced high
pretit angles with a single linearly polarized
UV exposure”, SID'98, p. 131, 1998

[4] N, o143, ol FF, "ZEolnj=ut T
AX Hgg UV F ZAd o3 Zggezr
2AFH AZFEEAYY, AV HAAARG =T
A, 119, 10&, p. 911, 1998

[5] S. H. Lee, S. M. Lee, H Y. Kim, J. M. Kim,
S. H. Hong, Y. H. Jeong, C. H. Park, Y. J.
Choi, J. Y. Lee, J. W. Koh and H. S. Park,
“18.1" Ultra TFT-LCD with Super Image
Quality and Fast Response Time", SID'01, p.
484, 2001.

[6] Zvl&, &S, o)4 3], "Fringe-Field Switching
(FFS) RzelA oige] §48 oW4de g
THE el weE dyv, ArlAAAz e
=84, 168, 3%, p. 224, 2003.

{71 S. H. Jung, T. B. Jung, M. S. Kim, S. T. Oh,
S. H. Lee, “Electro-optic Characteristics of
the FFS mode Depending on Surface
Anchoring Energy”, KLCC'02, p. 119, 2002.

[8] M. Yoneya, K. Iwasaki, Y. Tomioka and K.
Kondo, "Cell gap margin enlargement of
in-plane  switching mode crystal
displays using weak-anchoring effects”, Appl
Phys. Lett., Vol. 74, p. 803, 1999

91 A "Extended  Jones

"Nematic

liquid

Lien, matrix

- 121 -



2005 5 BEMIIMAIA 2 &S| FA B0 $](2005. 5.13~14)

representation for twisted nematic liquid
crystal display at oblique incidence”, Appl
Phys. Lett.,, Vol. 57, p. 2767, 1990.

[101 M O’ Nell and S M Kelly, "Photoinduced
surface alignment for liquid crystal displays”,
J. Phys. Dt Appl. Phys. 33, R67, 2000.

[11] M-H Lee, X. Li, W. C. Kim, S. H. Lee and
H J. Cha, "A New Polyimide with Multifunction
of Alignment and Planarization”, Mol. Cryst.
Lig. Cryst. Vol. 411, p. 407, 2004.

- 122 -



