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Abstract

The preparation and physical properties of Ta,Os doped polyimide films
utilized sol-gel processes were investigated in this study. The thermal properties
of Ta,0s doped polyimide films degraded as the content of Ta,Os increased. The
I-V and C-V measurements of the films were realized by MIM
(metal-insulator-metal) structure. It was found that the electrical properties of
the films significantly depended on the partial pressure of oxygen during
thermal treatment. With a fixed Ta,Os content, the films exhibited a minimum
leakage current density under the air, and the maximum dielectric constant was
obtained under the pure oxygen atmosphere. At different temperatures of
thermal treatment, the highest and lowest leakage current densities were
obtained at 400 and 300 , respectively. The dielectric constants of the films
increased with the content of Ta,Os and were independent on the temperature of
thermal treatment. The degrees of imidization of the films were demonstrated
by X-ray photoelectron spectroscopy (XPS). It could be seen that the degrees of

imidization of the films depended on the atmosphere of thermal treatment.
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Therefore, the leakage current densities might be affected by the degrees of
imidization of the films.

The Ta,Os doped polyimide films were used as the gate insulators of the
organic thin film transistors. The effects of Ta,Os contents on the field-effect
mobility, threshold voltage and on/off current ratio of the transistors were also
discussed. It was found that the mobility of the transistors increased with the

dielectric constant of the films.
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