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ABSTRACT

A new Dbiaxial-retardation film prepared from the
uniaxial-stretched polyimide (PI) film was developed for
compensating the viewing angle of liquid-crystal displays.

Inthefirst part of thisthess, Stressrelaxation method set up in
the software of DM A was used to perform the aromatic (FDA-BAPP)
and aliphalic (D2192-BAPP) PI film stretching process. To study the
optical anisotropies property to the light leakage from the crossed
polarizers, we put the stretched samplesinto one set of crossed
polarizersand as expected, the stretched PI films could reduce the
light leakage at view angle of +45 deg, and exhibited a visually

observed compensating property of an A-plate. No color shift was
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observed, and the birefringence was very uniform. These results
prove a uniform birefringence can be obtained by a stretched process
for PI films. Preload force is a key factor to control the birefringence
in stretched process. The non-unifor mity of birefringence induced by
necking phenomenon was observed in the sample with high preload
force of 0.3.To analyzethe birefringence change in stretched PI films,
the prism coupling method was used to measure the nx, ny, nz, and
thickness of the stretched PI films. The prism coupler method can
sense local deviation of birefringence better than direct retardation
measurement. It may be due to the smaller beam size of Hi-Ni laser
used in prism coupling. In conclusion, the biaxial retardation of
uniaxial-stretched Pl films.was confirmed by both methods of RI
measurement and direct-retardation measurement and obtained a
good optical anisotr opies property:

The second part of “this.thesis'is to study the reationship
between Pl film structural and birefringence property. Seven
polyimides (Pl) were synthesized and ther films were uniaxially
stretched to observe the variation in their in-plane birefringence. The
creep method of DMA was used instead in stretching the PI films.
The preload force (N) and isothermal temperature (°C) were the two
controlled factors that were chosen on the basis of the lowest
stretchable force and lowest temperature for each Pl structure. The
elongation ratio of a Pl film was then decided by the stretching time.
Creegp method can be reduce the necking phenomenon was obser ved
and obtained high elongation ratio in the stretched process for Pl
film specimens. After the stretched process, the birefringence of Pl
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have a strong relationship with it’s molecular structural. To clarify
the structural effect on the stretch-induced Dn in Pl films, we
followed ANDQO’s method to estimate the Dn° of each PI structure.
We found the birefringence from ANDO'’s estimate method has some
different comparing with measured by prism coupler. For modified
the ANDO’s model, we used a molecular orientation degree factor in
Pl film stretched process to revise this model. We can obtain an
accurate estimated stretched birefringence of Pl film after revised
model. Prism coupler measured also has same results proved by

X-ray diffraction testing.
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