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(Electric Characteristics of Tantalum Pentoxide

Thin Film Formed by Thermal Oxidation)
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Abstract

The electrical characteristics of A1/Ta,04/Si0,/Si metal insulator-semiconductor (MIS)
capacitors were studied. Tantalum pentoxide thin films on SiO,/p-Si substrate have been prepared
by thermal oxidation at 450-600°C of sputter deposited tantalum films. Composition and
structures of the tantalum oxide films were examined by AES and XRD. From the C-V analysis,
dielectric constant of Ta, Og which were oxidized at 550°C for lh in O, were 18-23, the value
depending on the oxidation and annealing temperature. The leakage current density was found to
be about 10'10-10'9 A/cm? at an applied electric field of 1 MV/cm, The dielectric breakdown
strength of the tantalum oxide films annealed at 1000°C were in the range from 2.5 MV/cm to
2.8 MV/cm.
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Fig. 3. XRI) patterns of the tantalum oxide films

formed by thermal oxidation at 550C for
various annealing temperatures.
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