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Abstract: In this study, we proposed a novel electrode structure for the fringe field switching (FFS)
mode LCD and performed a three-dimensional computer simulation to calculate the optical transmittance

for the new structure. In the simulation Erickson-leslie equation and Berreman 4x4 matrix were used for

obtaining the director distribution profiles of liquid crystal molecules and the electro—optical characteristics,
respectively. Considering the complexity of the motional equation of the liquid crystal molecules, FDM
(finite difference method) was used as a numerical method. From the results, We revealed that the light
transmission of the newly designed pixel structure is expended to the edge of the pixel electrode. We
also confirmed that the light transmittance increased more than 13% compared to that of the conventional

electrode structure.
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Table 1. Values of the material and design parameters
used in the simulation.

Parameters Values
Electrode width, w(um) 3
Electrode distance, 1(xm) 5
Cell gap(gm) 3.6
Pretilt angle(®) 2
slit angle, ©(°) 11
LC properties
Ki1(pN) 13.2
Ka2(pN) 6.09
K3(pN) 134
An at 550nm 0.1035
Ae 4.2
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Fig. 1.
newly proposed electrode structure for the FFS mode.

(a) Cross-sectional and (b) top view of the

The common electrode is located on the pixel electrode.
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Fig. 2.
conventional electrode structure of the FFS mode. The

(a) Cross—sectional and (b) top view of the

common electrode is located under the pixel electrode.
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Fig. 3. Electrical simulation for the conventional electrode
structure: (a) potential distribution and (b) schematic of
electric field distribution in the middle layer of the cell.
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Fig. 4. Electrical simulation for the newly proposed electrode
structure: (a) potential distribution and (b) schematic of
electric field distribution in the middle layer of the cell.
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Fig. 5.
(a) the
conventional electrode structure.

Calculation results for the light transmission of
newly proposed electrode structure and (b) the
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