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Dielectric Characteristics of the Ta.0s/Al:O; Multilayer Thin Films
Processed by Reactive Sputtering

Jae Hoon Choi and Tae Sung Oh'!
Dept. of Metall. Eng. & Mater. Sci., Hong Ik Univ., Seoul 121-791

(20013 10¥ 16564 &3,

Abstract
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Dielectric properties and leakage current characteristics of 100 nm-thick Ta,Os/AlL:O; multilayer thin

films, which were fabricated by reactive sputtering of Al,O; and Ta.0Os successively on top of each other for total 9 lay-
ers, have been investigated with variation of the ALQOs; content (i.e, Ta.0s/AlLQOs thickness ratio). Ta.0s/ALO;s films
were amorphous regardless of the Al;O; content. With increasing the ALO; content from 0% to 100%, refractive index
of the Ta.0s/ Al:Os films decreased linearly from 2.03 to 1.56 and dielectric constant was lowered from 23.9 to 7.7. Vari-
ation of the dielectric constant with the Al:Os content was in good agreement with the behavior that was obtained by

assuming parallel capacitors of Al,Os and Ta,0s. Leakage current characteristics of Ta.0s/ AL,Os multilayer films were
superior to those of Ta:0s and ALQOs films. Ta,0s/ AlLO; films of 5% and 10% ALO; content exhibited excellent leakage
current densities which were lower than 107’A/cm?at 1 MV/cm.
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Fig. 1. Schematic illustration of Ta,0s/AlO; films.
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Fig. 2. Dielectric constant and loss tangent of (a) Ta,0s and (b)
AlO; films measured at 1 MHz as a function of the O: content
in the sputtering gas.
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Fig. 3. XRD patterns of the Ta.0s/ALO; films as a function of
the AlO; content.

Fig. 4. Cross-sectional FESEM image of Ta;0s/ALO: film of 50
% Al:Q; on Si substrate.
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Fig. 5. Auger depth profile of Ta,0s/ ALO: film of 50% ALO; on
Si substrate.
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Fig. 6. Refractive index of Ta,0s/ALO; films as a function of
the ALO; content.
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Fig. 7. Dielectric constant and loss tangent of Ta,0s/ ALO; films
measured at 1 MHz as a function of the ALOs content.
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Fig. 8. Comparison of the measured dielectric constant of Ta;Os
/ ALQ; films with the estimated values.
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Fig. 9. C-V curves measured for MIS structure of Ta.0s/ ALOs
films.
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Fig. 10. Maximum capacitance (Cn..) measured on C-V curves
of Ta,0s/ ALO; films as a function of the Al,Q; content.
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Fig. 11. Leakage current density of Ta;0s/ALO; films mea-
sured at IMV/cm.
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