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Abstract

We prepared the blend alignment layers
made from coumarin based photopolymer and
polyimides for liquid crystal(LC) alignment using
linearly polarized ultraviolet(UV) exposure. The
alignment properties of LC were found to depend on
the type of polyimide in the blend alignment layers. The
degree of photereaction of polyimide was importdnt
factor for LC alignment direction on the blend

alignment layers.

1. Objective and Background

In order to align liquid crystal(LC) molecules, the
process of rubbing the surface of polyimide film is
usually adopted in manufacturing liquid crystal
didsplay(LCD). However, this process has the problems
such as generation of static charge, dust, or scratches
caused by rubbing. Therefore the establishment of a
rubbing-free method is an important target due to its
possibility of overcoming the problems in rubbing
process. LC alignment using ultraviolet(UV) exposure
is a promising candidate for non-rubbing method.' The

photo-alignment made

layers from photoreactive
polymers such as polyvinylcinnamate’ and coumarin®
show good LC alignment, but the thermal stability of
the alignment layer is poor. In order to enhance the
thermal stability of alignment layer, we previously
reported using polyimide to enhance the thermal

stability of alignment layers of polyvinylcinnamate. *

In this work we adopted the polyimide to coumarin
based photopolymer. We blended two different
polyimide with coumarin based photopolymer.. We
investigated the effect of polyimide on the liquid crystal
alignment properties. Here we report the enhancement
of thermal stability of LC alignment on blend alignment
layer. We also compared the degree of photoreaction of
polyimides and coumarin based photopolymer and

related the difference to the direction of LC alignment

on blend alignment layers.

2. Results

We prepared the blend alignment layers made from
polymethacrylate with coumarin side chains and
polyimides for liquid crystal alignment using linearly
polarized UV exposure. We used two different
polyimides such as 4,4’-(hexafluoro-isopropylidene)
diphthalic anhydride-3,5-diamino-benzoic acid(6FDA-
DBA) and pyromellitic dianhydride-4,4’-
oxydiamiline(PMDA-ODA). The blend ratio of
coumarin and polyimide was 70:30 and 50:50. We

prepared the alignment layer by spin coating and

irradiated polarized UV light.

We used UV spectroscopy in order to check the
wavelength for photoreaction for coumarin and
polyimide, and we selected two different UV filter for

selected phototeaction for blend alignment layers.

ORIEL 59800 was used for both photoreaction of
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coumarin and polyimide, and ORIEL 59610 was used

for photoreaction of couamrin.

We 1rradiated polarized UV using two different UV
filters and check the LC alignment properties for each
UV filters. When we used ORIEL 59800 filter, the
blend alignment layers shows good thermal stability
over 200°C regardless of type of polyimides. However,
the LC alignment direction was parallel to polarization
direction of UV for PMDA-ODA/coumarin and
perpendicular for 6FDA-DBA/coumarin. The LC
alignment direction was known to be important factor

for generation of pretilt angle and so we check the

pretilt angle of LC for two blend systems. The pretilt
angle of PMDA-ODA/coumarin was about 2.3° but that
of 6FDA-DBA/coumarin was about 0o. The
perpendicular LC alignment direction to polarization of
6FDA-DBA/coumarin might be attributed to the higher
of 6FDA-DBA in blend
alignment layer compared with PMDA-ODA.

photo-decomposition

In order to inhibit the photo-decoinposition of
polyimide we irradiated polarized UV using ORIEL
59610 filter. In this case the LC alignment direction of
6FDA-DBA/coumarin blend was parallel to
polarization direction and the pretilt angle of LC was
about 2°. From these results we found that the degree of
photoreaction of polyimides in blend alignment layer
had an effect on the LC alignment direction and we
could control the LC alignment direction by adjusting
the photoreaction of polyimides in blend alignment

layers.
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3. Impact

The alignment direction of LC was important factor for
higher pretilt angle and it was changed by controlling
the photoreaction of polyimide in blend alignment layer.
Polyimides are generally used for photo-alignment
layers due to their higher thermal stability, and the
selection of polyimide and UV filters for polarized UV
might be the important factors for good LC alignment

properties.
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