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Abstract

The pretiit angle of liquid crystal (LC) alignment is the one of the major factors in improving characterlstics of LCD.
Most LCDs are based on either planar alignment or vertical alignment of the LC director by using allgnment materlals
such as polyimlde, photopolymers, surfactants, sllicon oxlde, and so on. With the materlals, we can easlly obtaln low
degree of pretlit angle (i.e. 0°~10° or 80°~90°) using rubbing or UV exposure techniques. However, the Iintermedlate
pretiit reglon (l.e. 10°~80°) Is still under a challenge. If the Intermediate pretlit angle Is obtained easlly, varlous
applicatlons are avallable and it also can be applled to the conventional LCD mode to modify electro-optic
characterlstics.

To obtain intermediate pretlit angle, varlous methods have been reported such as oblique deposition of SIOx1],
mixture of vertical and planar polyimides!?], microtextured formation by atomic force microscoplic local oxldation!®],
lon beam exposure of silicon carblde film!%, and fluorinated amorphous carbon flim.!S! However, such approaches
have some problems intrinsically such as long term stabllity, reproducibliity, adapting to large LCDs, and high cost of
manufacturing process.

In this article, we propose a new allgnment method which can control continuously pretilt angles from 0° to 90° using
the anchoring competition effect between planar and vertical alignment layers. The competition Is generated by the
coating of vertical alignment layer on planar alignment layer. The upper vertical LC alignment layer has Influence
directly on LC. On the other hand, the polar anchoring energy of LC Induce from lower planar alignment layer I
screened partially or entirely depending on the thickness of upper alignment layer. If the direct LC anchoring energy
of the lower alignment layer Is much larger than that of the upper allgnment layer, anchoring competition ocours and
then the pretilt angle could be controlled continuously by tuning the thickness of upper vertical alignment layer. The
proposed technique has very simple process to apply large slze of LCDs as well as good thermal stabliity. Moreover,
the method does not require any modificatlon of polyimide materials and conventlonal processes. We expeot that It
can be applicable to various LCD applications.
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