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Thermal Stability of Polarized UV Exposed Polyimide Films for Liquid Crystal Display
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ABSTRACT We studied the orientation behavior and thermal stability of polyimide (PI) molecules
under irradiation of polarized UV (PUV) using polarized fourier transform infrared (FTIR)
spectroscopy. In the case of PUV—exposed PI films, the remaining Pl molecules after photo—
degradation showed molecular orientation perpendicular to the irradiated PUV polarization
direction predominantly, due to the preferential degradation of Pl molecules parallel to the
irradiated PUV polarization direction. On the other hand, the rubbing of Pl films induced
reorientation of the Pl molecules parallel to the rubbing direction. We also investigated the
thermal stability of the alignment layers formed by rubbing and PUV irradiation on the PI
films using polarized FTIR. The thermal stability of the PUV irradiated Pl alignment layer is
lower than that of the rubbed PI layer due to the fragmentation reaction of the Pl by PUV.

Keywords polyimide, polarized UV, liquid crystal, FTIR, orientation, thermal stability.
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Figure 1. FT—IR spectra of Nissan 7492. (a) PAA
solution, (b) after soft baking for 90 seconds at
70 , and (c) after hard baking for 1 hour at 230
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Figure 2. FT—IR spectra peak area change with
curing time.
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Table 1. FTIR Peak Assignment in the 1800 1300 M= vector
cm! Region® %
g =  vector
material peak (cm™) polarization” assignment
PAA 1715 v (C=0), acid IR electric
1658 v (C=0), amide | vector vector
1536 s (CNH), amide II 4
1511 v (L4-CeHa) vector 9 cosq
1410 s (OH), acid IR
PI 1777 I v (C=0) in—phase (imide I) electric vector
1719 v (C=0) out-of—phase (imide I) vector 0
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1370 I v (CNC) (axial-imide 11) ’
*|I — parallel transition moment tendency ; — perpendicular
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Figure 3. Schematic diagram for polarized FTIR
spectroscopy.
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Figure 4. FT—IR spectra of 60 minutes PUV
irradiated PI: (&) with polarization parallel to the
PUV irradiation direction, (b) with polarization
perpendicular to the PUV irradiation direction, and
(c) difference obtained by subtracting (b) from (a).
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Figure 5. FTIR spectra of rubbed PI: (a) with
polarization parallel to the rubbing direction, (b)
with polarization perpendicular to the rubbing
direction, and (c) difference obtained by sub-—
tracting (b) from (a).
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Figure 6. % Remaining peak area change with
thermal treatment of the PUV irradiated PI.
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thermal treatment of the rubbed PI.
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