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ApsTrACT

The argon-ion beam plating technique was used to depositing a thin film of
barium titanate (BaTiO;) on n-type silicon wafers, and then formed the metalinsu-
lator-semiconductor (MIS) structure. These structures have capacitances sensitivity
and current sensitivity to changes of relative humidity (RH). The results show that
the sensitivity of 48-percent change of capacitance at a testing frequency of 1 MHz,
and 430-percent change of current at a testing voltage of 3 volt as a relative hu-
midity change from 12 to 92-percent at room temperature. The sensitivity in hig-
her humidity condition is higher than that in the lower humidity. The response
time of adsorption increase and the sensitivity of current decrease with the decrea-
sing of fixed charge density (N,;) in BaTiO, films, and the decreasing of fixed
charge density is relevant to the increasing of oxygen composition in BaTiO; films.
In this paper, an equivalent method is proposed to determine the volume ratio of
pores and the dielectric constant of “BaTiO;” ingredient in BaTiO; film, and a phy-
sisorption model has been developed to explain the capacitance-voltage (C-V) pro-
perty, and the effect of H* on interface barrier and electric field has been sugges-
ted to expain the currentvoltage (/-V) property.
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