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On Some Electrical Properties of Sol-gel SiO, Thin Film

——Water Impurity and Its Electrical Effects——

Zhang SHOUBIN*! and Noboru YOSHIMURA*
(Received March 23, 1999; Accepted August 11, 1999)

The physical and chemical properties of sol-gel SiO, thin film were investigated. The results suggested
that water-related impurities, including H-bonded molecular water and ~OH in silanol groups, were the
most important impurities in the films after annealing. These impurities could come from annealing
residues or from adsorbed moisture during air exposure. The electrical properties measurements showed
that the surface resistivity, bulk resistivity and dielectric constant of the films depended intensively on the
concentration of these impurities. Surface modification using Hexamethyldisilazane was found effective .
in preventing water adsorption and therefore improved the electrical properties of the sol-gel thin film.
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Fig. 1 Refractive index of sol-gel SiO, thin films as a
function of heat treatment temperature.
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Fig. 2 Water contact angle of sol-gel SiO, thin films
before and after HMDS surface modification.
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Fig. 3 FTIR spectra of sol-gel SiO, films annealed at different temperatures.
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Fig. 4 FTIR spectra of films after moisture adsorption.

A, Dense film without moisture adsorption treatment; B, Dense film after 2 h moisture adsorption in 100% relative humidity at
50°C; C, HMDS-modified dense film after 2 h moisture adsorption in 100% relative humidity at 50°C; D, Porous film after

long-time air exposure (20 days in 40~70% relative humidity) .
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Fig. 9 Dielectric constant of sol-gel SiO, thin films.
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