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Among various LCD technologies, the in-plane switching (IPS) mode is one of the mainstream technologies
developed for wide viewing angle. The IPS mode exhibits excellent viewing angle characteristics because the LCs
are rotated in a plane parallel with the glass substrates [1]. However the IPS mode has low transmittance because
the transmittance above the patterned electrodes is low.

To enhance the transmittance of IPS mode, the fringe-field switching (FFS) mode was proposed [2, 3]. The FFS
mode exhibits higher transmittance than IPS mode. Especially, the FFS mode using negative dielectric anisotropic
LCs (n-LCs) shows higher transmittance than FFS mode using positive dielectric anisotropic LCs (p-LCs).
However, the transmittance above the electrode and between the electrodes of the FFS mode using n-LCs still low.
Moreover, the response time of n-LCs is slower than that of p-LCs because of the higher viscosity of the former.

In this paper, we propose high transmittance and fast response time of n-LCs using double-sided patterned
electrodes. Figure 1 shows the proposed structure, transmittance distribution, potential profile, and LC director
distribution. The proposed structure shows higher transmittance than the conventional FFS mode using n-LCs
because the proposed structure does not have weak point of transmittance. In addition, the proposed structure
shows faster response time than conventional FFS mode using n-LCs. Because in the proposed structure, the
electric field is applied between top and bottom patterned electrodes so that the LC molecules of all regions are
rotated. Since the thickness of the LC layer showing maximum transmittance become smaller than the
conventional FFS mode using n-LCs, the proposed structure has faster response time than conventional FFS mode
using n-LCs.
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Fig. 1. (a) The proposed structure and (b) its transmittance distribution, potential profile, and LC director
distribution.
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