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Study on In-Plane Switching mode with discotic compensation film

I. S. Song, I. S. Baik, B. S. Jung, Y. M. Jeon, S. H. Lee?
School of Advanced Materials Engineering, Chonbuk national university

Abstract

We have investigated about compensation film to reduce the light leakage at an oblique angle
in-plane switching mode. It is well known that uncompensated in-plane switching (IPS) and fringe
field switching (FFS) liquid crystal displays (LCDs) have much better viewing angle than other modes
owing to the in-plane rotation of the LC director. However, to accomplish optimal viewing angle
characteristics in these devices, they must be compensated by one or more films. So, in this paper,
we have studied how to reduce the light leakage with viewing angle using discotic film in dark state.
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Fig. 1. Iso-luminance contour with (a) O-mode
and (b) E-mode using discotic
compensation film in the dark state.
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Fig. 2. Cell configuration of normal IPS mode
and one using the discotic film.
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Fig. 3. Iso-luminance contour of normal IPS
mode in the dark state.
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Fig. 4. Iso-luminance contour of (a) normal IPS
mode and (b) one wusing discotic
compensation film in the white state.
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Fig. 5. Iso-CR contour of (a) normal IPS mode

and one using discotic compensation film.

4. HE

E =ZdiME discotic BA %%—% AM8-3H
IPS B9 Aopzt EAo o3 T3
discotic R HES AHE3 IPS REZ] 73 o %
+ Aol normal IPS 2 Ed) v)3] Y53 Ao}
Zto) w& YAo] FolEr}) ol oFE 27
Bawa Ao widgeiol Aotz uwet w
A& ddno) discotic RAHEE o AaH 7
HEolch AHHoR HAA FHEL Adstr] A
titzts TAC &S n#8lg S 9o E discotic
BALES 5o 2ASRAE Ao 59 oiviy
gko] 100:1 o]4tel @Yol BE wrakojA] 50°0] 4t
) polar angleg 7FA1 glo) W WHe Aerz
548 2.

it

Ao
et

|

(1] M. Schadt and W. Helfrich,
"Voltage~dependent optical activity of twisted
nematic liquid crystal”, Appl. Phys. Lett,
Vol. 18, No. 4, p. 127, 1971.

(21 H. Yoshida and J. Kelly, "Light behavior
analysis of twisted nematic liquid crystal”,
Jpn. J. Appl. Phys.,, Vol 36, p. 2116, 1997.

[31 M. Mori et al, “Performance of novel optical
compensation film based on negative
birefringence of discotic compound for
wide-viewing-angle twisted-nematic liquid
crystal displays”, Jpn. J. Appl. Phys., Vol. 36,
No. 1A, p. 143, 1997.

{41 N. Koma, Y. Baba and K. Matsuoka, "No
rub multi-domain TFT-LCD using
surrounding  electrode methode”, SID'95
Digest, p. 896, 1995,

[6]1 M. Oh-e, and K. Kondo, “Electro—optic
characteristics and switching behavior of the
in-plane switching mode”, Appl. Phys. Lett.,
Vol. 67, No. 26, p. 3895, 1995.

[6] H Y. Kim, L S. Song and S. H. Lee,
"Rubbing angle effects on the electro-optic
characteristics of in-plane switching liquid
crystal display”, Trans. on. EEM, Vol. 4, No.
1, p. 24, 2003

[71 S. H Lee, S. L. Lee and H. Y. Kim,
"Electro-optic characteristics and switching
principle of a nematic liquid crystal cell
controlled by fringe—field switching”, Appl.
Phys. Lett.,, Vol. 73. No3 20, p. 2831, 1998

8] 2&s, nAY =4%, M, o153, ‘&4
& ool &< AAHG o] &F olF =vgl
FFS ==9 H7]%3 54" A71AzAA =g

=4, 1563, 8%, p. 720, 2002.

[9]1 I S. Song, I S. Baik, H K. Won and S. H.
Lee, "Light leakage comparison in a
homogeneously aligned nematic liquid crystal
display depending on an angle between
polarizer axis and optic axis of a liquid
crystal”, IMID '04, p. 1182 2004.

[101 A, Lien, "Extended Jones matrix
representation for twisted nematic liquid
crystal display at oblique incidence”, Appl.
Phys. Lett.,, Vol. 57, No. 26, p. 2767, 1990.

- 521 -



