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Fig. 1 Experimental of spectroscopic ellipsometer TPP-2
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Tablke 1 Condition of annealing treatment of PET film samples

Sample number Condition of annealing
1* 75C ,10min
2* 90 ,40min
3# 120, ih
4* 240C ,4h
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Fig. 2 Spectra of refractive index for PET thin films

1* ~4* are sample number.
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Fig. 3 Spectra of extinctin coefficients for PET thin
films

1* ~4* are sarnple number.
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Fig. § Spectra of optical constants for biaxially-
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Fig. 4 Plot of XRD resuit for non-directional PET
a Non-directional amorphous PET filin{unannealed)
b Sample A annealed at 90°C for 4h

¢ Sample A annealed at 120TC for Lh

d Sample A annealed at 240C for 1h
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Abstract The effect of crystallinity of semi-crystaline polyethylene terephthalate(PET) on its macroscopic
optical properties was studied by the spectroscopic ellipsometry. The PET films on silicon wafers were
prepared by the spring method. Then the samples were irradiated by an infrared lamp and dried at 70-—80C
to remove the residual solvent. The annealing processes with different annealing temperatures and different
periods of time (from 75 to 240 ,from 10min to 4h) were performed to obtained different crystallinity
of PET films. The ellipsometric spectra of these PET samples were measured by using a homemade
automatic ellipsometer in the photon energy range of 4.3~ 6. 2eV. The refractive index spectra and the
extinction coefficient spectra of PET films were obtained by fitting the experimental data of ellipsometric
spectra with the theoretical calculation based on a monolayer model. Some thick PET film samples with
corresponding annealing treatments were characterized by the X-ray diffraction to check the crystallinity.
Cur results show that the optical constants of PET thin films increase significantly with increasing
crystallinity and incline to those of crystalline state. There are peaks of the refractive index and the
extinction coefficient in our spectra. The optical constant spectra of biaxially-stretched PET were also
measured for comparison. The absorption edge is near 4.2eV for both kinds of PET, but the positions of the
peak of the extinction coefficient are different. The micro-crystal dimension may also be eoncerned with the
change of optical constants.
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