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Study on the LC Alignment on Vertical Alignment Polymer
Surface using the AFM
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Abstract

We have studied the alignment of liquid crystals (LCs) on homeotropic polymeric surface that is
scanned using an atomic force microscope (AFM) tip by optical polarizing microscopy and computer
simulation. The scanned areas on one substrate are 5 ym x 5 mm, 10 g x 10 mm, and 20 m x 20 mm
and this substrate is assembled to another substrate coated with homeotropic polymer. The fabricated
micro-LC cell using two substrates does not show any hysteresis and disclination lines inside the
nano-rubbing areas, while changing voltage up and down. This indicates that the pretilt angle exists
in the areas, thereby forming a hybrid LC configuration. From the experimental and computer
simulation results, we can understand that the AFM rubbing clearly changes surface status of
homeotropic alignment layer and causes the pretilt angle to an initial scanning direction.
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Image of an LC cell obtained by means
of a polarizing microscope. Patterns
have size of (a) 5 m x 5 mm, (b) 10 um
x 10 gm, and (c) 20 m x 20 tm..
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Fig. 2. Voltage-dependent LC texture for a 5
um LC square.
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Fig. 3 Voltage-dependent LC texture for a 20
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Fig. 4. Liquid crystal textures observed under
a polarizing microscope where the
scanning direction and the polarizer
axis are coincident each other.
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Fig. 5. A schematic view of showing LC
alignment in the scanning direction.
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Simulated result of light transmittance
as a function of polar angle in hybrid
LC cell where Bp is a pretilt angle of
bottom substrate.

Fig. 6.
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Fig. 7. Polarization optical micrograph of a 20

LC square showing light transmittance

at front, and left and right oblique

directions.
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