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Abstract: The effects of the linearly polarized UV (LPUV) irradiation and thermal treatment of a photo-degradable
polyimide (CBDA-ODA) alignment layer (AL) on its AL properties, liquid crystal (LC) alignment, and LCD
characteristics have been investigated. The best quality of LC photo-alignment have been induced by the LPUV-
irradiation with much (about 5~10 times) less dosage than that generating the maximum anisotropy of the AL. A
thermal treatment of the LPU V-irradiated AL has effectively removed the undesirable, low-M.W. fragments of the AL
generated during the photo-decomposition and increased the stability of the AL, which has resulted in improvement of

the LC alignment and the LCD property.
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Figure 1. Chemical structure of CBDA-ODA PI.
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Figure 2. Schematic setup of a photoelastic modulator (PEM) system
used for measurement of phase retardation.
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Table 1. Optical Anisotropy of CBDA-ODA PI and the LC
Order Parameter of LC242 Film for Various LPUV-irradiation
Energies

Exposure energy Retardation Order
(mJ/cm?) (nm) parameter

141 0.17 0.47

705 0.76 0.53

1410 1.38 0.58

2820 1.96 0.55

5640 2.64 0.54

8460 2.70 0.54
12690 2.37 0.53

*Order parameter of rubbed CBDA-ODA PI : 0.62.
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Figure 3. Change in optical anisotropy of the LPUV-exposed CBDA-
ODA PI with the thermal treatments.

Table 2. XPS Atomic Composition of CBDA-ODA PI
Surface for a Post Thermal Treatment

Cis()  Ous(%)  Nis(%)
None 73.54 18.84 7.64
LPUV irradiation only 63.34 29.34 7.32
LPUV irradiation followed 71.06 21.19 775

by 230 °C annealing
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Figure 4. Change of XPS N, spectra by post thermal treatment for
LPU V-irradiation CBDA-ODA PI (a) before exposure; (b) after expo-
sure (1410 mJ/cm?); (c) post-thermal treatment (230 °C/30 min) to
exposed CBDA-ODA PI.

Table 3. Changes in the Order Parameter of LC242 Film
and the VHR and Ion Density of the LC (MLC-7022)
Cell for Various Post Thermal Treatment of CBDA-ODA PI
LPUV-Irradiated for 1410 mJ/cm?

tf:;;régﬂt pa(r)arlflzrter VHR(%) fon (gér)lsny
None 0.58 98.5 776
150 0.59 99.3 760
200 0.59 99.7 755
230 0.60 99.8 648
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