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mainstream product of the display
industry. A TFT-LCD flat panel display

mainly includes an array substrate and a
color filter substrate (also referred to as an

opposite substrate), and a liquid crystal
layer is formed between the array

substrate and the color filter substrate. A
liquid crystal molecule has a thickness of

several nanometers, and a degree of
directivity of a light beam is affected by a
refractive index anisotropy (Δn) of a liquid
crystal layer, and a ratio of Δn to an optical
birefringence (Δn) represents a difference
between an ordinary refractive index (no)
and an extraordinary refractive index (ne),

which may be expressed as Δn=ne−no.
The degree of directivity of a light beam

increases with an increase of Δn, and a far
field retardation of the light beam
increases with an increase of Δn.

Therefore, Δn is a key parameter for design
of the flat panel display, and a planar

alignment of liquid crystal molecules of the
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liquid crystal layer is an important factor
affecting Δn. Generally, a tilt direction of
liquid crystal molecules in a liquid crystal

layer is determined according to a
molecular arrangement structure of a liquid

crystal compound, and a method for
determining the tilt direction of liquid

crystal molecules comprises a mechanical
rubbing method, a photo-alignment

method, and a self-alignment method. The
mechanical rubbing method is a

mechanical contact rubbing method, and a
tilt direction of liquid crystal molecules may
be easily controlled, but a reaction of liquid
crystal molecules to a process of rubbing

an alignment film on a substrate surface is
easily affected by a kind of a surface
material of the alignment film or a

processing process, and a production
process is relatively complex. The photo
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