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Influence of Surface Acoustic Waves on Polyimide

Alignment Layers of Liquid Crystals

Student: I-Han Chang Advisor: Dr. Ching-Chung Yin

Department of Mechanical Engineering

National Chiao Tung University

ABSTRACT

This thesis presents a method of surface acoustic wave (SAW) induced
molecular reorientation for polyimide (PI) alignment layers of liquid
crystals. After being insonified by a large number of wave cycles, the long
chain PI molecules could be aligned parallel by acoustic pressure gradient
stably formed in the alignment layer during curing process. The coefficients
of thermal expansion for aluminum electrode and lithium niobate substrate
of SAW devices are quite different so the device could be broken down at
the curing temperature up to 200 degrees Celsius. A wedge-shaped glass
waveguide is used to transmit SAWSs generated by the interdigital
transducer (IDT) adhered on top surface of the glass to Pl alignment layer.
The wedge tip of the waveguide is used to increase the acoustic intensity
and to reduce working temperature of the transducer. The qualitative results
were observed by use of a polarized optical microscope. On the other hand,
the order parameter of molecular orientation was determined quantitatively
by measuring the intensity of laser light transmitted through liquid crystal
cell and using Fourier transform infrared spectrometer (FTIR). The
experimental results indicate that value of order parameter for molecules

insonified by SAW achieves 0.23, which is less than average of rubbed Pl



layers but much greater than those of unrubbed films. Even though PI
molecules cannot be uniformly aligned by SAW in current experimental

setup, it is worth further investigation to improve the homogeneity.

Keywords: surface acoustic wave, alignment layer, polyimide, order
parameter.
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