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Electro-optic characteristic of homogeneously aligned LCD driven by an oblique
field
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Abstract

We have studied electrode-optic characteristics of IPS (in-plane switching) mode with electrode
on top substrate. Because the IPS mode does not have electrode on top substrate. it shows not
only slow response time due to weak electric field but also slow discharging problem when
electrostatic field is generated after fabricating the cell. To solve these problems. we have
formed additional electrode including dielectric layer in the inner part of the cell and studied

electrode-optic characteristics of new IPS cell by changing thickness of dielectric layer.

Key Words : Transmissive liquid crystal display, Oblique field, dielectric layer.
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Fig 2. Voltage-dependent transmittance
characte ristics of conventional IPS mode and
IPS mode including only upper electrode
without dielectric

layer.
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Fig 3. Transmittance distribution at driving
voltage(6.5v) and LC director distribution at
maximum transmission of IPS mode including

only upper electrode without dielectric.
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Fig 5. Transmittance distribution at driving
voltage(6.5v) and LC director distribution at
maximum transmission of new IPS mode
including upper electrode with dielectric(3.2
1m).
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Table 1. Response characteristics depend on
the thickness of the dielectric layer IPS mode

including upper electrode.
4. A2 =

2
A3 AZ Al FHFL JYNYeEH 1o
g 1PS 2 4

ME IPS 2= A719% §4 W5E Fo} ng
o gwel 332 ¥ AYo=A 4 3PY o
7l A" BAole $A EARL SolaAl @
+ 97 S9lm, Agel YEE olgald sEe

290 F4%5¢ FANYo2A

Ath.

5 #AY 2

2 dFE AgAAve A9 Qg
o
-

d A7EAZ 959

%0 238

[1] M. Oh-E. and K. Kondo. “Quantitative

- 107 -



2005 & SRV MR B B8R & 2= 0] 5](2005. 5.13~14)

Analysis of Cell Gap Margin for Uniform
Optical  Properties Using In-Plane
Switching of Liquid Crystals”, Jpn. .
Appl. Phys., Vol. 36, p. 6798, 1997.
[2] A.Takeda. S. Kataoka, T. Sasaki, H.
Chida, H. Tsuda, K. Ohmuro, Y. Koike, " A
Super~High~Image~Quality Multi-Domain
Vertical Alignment LCD by New Rubbing-Less
Technology" SID'98 Digest, p. 1077. 1998.
[3] S. H. Lee. S. L. Lee, and H. Y. Kim,
"High~transmittance, wide-viewing-angle
liquid crystal display controlled by
fringe-field switching", Asia Display'98.
p. 371. 1998.
(4] Hiroshi Take, "Technology Trends on
Large Area LC-TVs", IDW'03, Digest, p. 227,
2003.
[5] B. W. Lee, C. W. Park, S. G. Kim, M. B.
Jeon, J. Heo. D. S. Sagong, J. S. Kim, and J.
H. Souk,” TFT-LCD with sub-10ms of all
gray response time", IDW'00, Digest. p. 1153,
2000.
[6] K. Hanaoka, Y. NaKanishi, Y. Inoue, S.
Tanuma., Y. Koike,” A New MVA-LCD by
polymer sustained alignment technology", SID
‘04 Digest, p. 1200. 2004.
[7) P. J. Bos, P. A. Johnson. and R.
Koehler/Beran. "A liquid crystal optical
switching device{p—cell)", SID '83 digest
paper, p. 30, 1983.
(8] AsAl. olFE. olsd, “F&§H zp7] BA
2Zeo] F2E ZE A2 AF 437, A7A
AA 8 =8, 179, 63, p. 536, 2004.
{91 S. H. Lee. H. Y. Kim. L. C. Park. B. G.
Rho, J. S. Park, H. S. Park, and C. H. LEE/
Rubbing-free. vertically aligned nematic liquid
crystal display controlled by in-plane field",
Appl. Phys. Lett.. Vol. 71, p. 2851 (1997).
{10] K. H. CHOI. S. H. Hong, H. Y. Kim, J.
W. Koh and S. H. Lee."A Novel vertical
alignment  display". Mol. Cryst. and Liq.
cryst... Vol. 367, p. 793, 2001.
(111 A. Lien. "Extended Jones matrix
representation for twisted nematic liquid
crystal display at oblique incidence”, Appl.

Phys. Lett.. Vol. 57, P. 2767. 19.

- 108 -



