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Study of the Electro—Optic Characteristics Depending on Electric
Characteristic of the Black Matrix in a Homogeneous Liquid
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Abstract

We have studied the effect of black matrix (BM) according to the dielectric anisotropy of liquid
crystals (LCs) for a homogeneously aligned LC cell driven by fringe-electric field. The results show
that for a LC with positive dielectric anisotropy (+LC) therc is a large transmittance change when
using a conductive BM, whereas the transmittance change is low for a LC with negative dielectric
anisotropy (-LC). The conductive BM existing on top substrate produces vertical electric field, which
makes the LC molecules be tilt upward from the substrate and have small twist angle for the +~LC.
However, for the -LC the conductive BM affects the LC distribution only slightly duc to
characteristic of the -LC orienting perpendicular to the ficld. Therefore, for the +LC the electro-optic
characteristics are strongly dependent on conductivity of the BM on top substrate in a homogeneous
liquid crystal cell driven by fringe-electric field.
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Fig. 1. Cross-sectional view of the FFS cell
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Table 1. Simulation condition.

Electrode width (gm) 3

Electrode distance (um) 45

Cell gap (tm) 4

Preiilt angle(®) 2
Kii{elastic constant for splay) 97
Ka(elastic constant for twist) 52

+L.C |Ksslelastic constant for bend) 133
An at 589mm 0.099
Ag 8.1
Kiilelastic constant for splay) 135
Ka(elastic constant for twist) 6.5

-LC |Kslelastic constant for bend) 15.1
An at 58%mm 0.077
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Fig. 2. Calculated voltage-dependent trans-

mission curves in the FFS cells: (a) for
the -LC with and without BM, (h) for
the +LC with and without BM.
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