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The Study of Surface Alignment Properties of Nematic
Liquid Crystals Using a Nanoimprint Technology

Student: Ching-Hua Hung Advisor: Prof. Po-Tsung Lee
Prof. Yi-Hsin Lin

Institute of Display Engineering

National Chiao Tung University

Abstract

Surface aignment capability ‘of +liquid crystals using nanoimprint
lithography technology (NIL) is studied. Nanostructures with different
periodicities were fabricated on glass substrates as alignment layers of
liquid crystals. The aignment capability depends on the periods and
depths of nanostructures even though the materials of nanostructures can
not align LCs. We measured the electro-optical properties, the anchoring
energy, and the pretilt angle of liquid crystals after filling LCsintoalLC
cell consisting of two nanoimprint layers. Such nanoimprint alignment
layers can be used for display applications. We also demonstrated an
electrically tunable liquid crystal grating by using single or double
nanoimpring layers.
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Norland Optical Adhesive 65 (NOAG5)

Viscosity 1200 cps
Temperature Range -15C~60C
Refractive index 1.524
Conductivity 45x107Q Y m
Dielectric Coefficient 4
E7
Physical Properties
Clearing Point 58°C
Optical Anisotropy An 589.3nm 20°C 0.2255
Ne 589.3nm 20°C 1.7472
No 589:.3nm 20°C 1.5217
Dielectric Anisotropy | Ae 1.0kHz 20°C 141
g| 1.0kHz 20°C 19.3
&L 1.0kHz 20°C 5.2
Rotational Visosity ri 20°C 232.6 mPas
Elastic Constants K1 20°C 11.1pN
K> 20°C 10pN
Ks 20°C 17.1pN
Ka/K1 20°C 1.54
Conductivity Op7 1.4x107Q Y m
Electro-Optical Properties
Twist Angle 90°
d*An 1.00um
Polymide Type
Threshold Voltage V10.0-0 20°C 1.42V
Saturation Voltage Vg0.0-0 20°C 1.99Vv
Steepness 20°C 40.60%
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