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Effects of passivation layer on the thermal deformation behavior of metal film used
in semiconductor devices
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Abstract - Meta] thin films such as aluminum
have been used as interconnects in
semiconductor device. Recently, these materials
are applied to structural materials in
microsensors and microactuators. In this study,
we evaluate deformation and strength behavior
of aluminum alloy film. Three layer model for
thermal deformation of multilavered thin film
material is introduced and applied to
Si/Al{1%81)/Si02 system. Based on beam
bending theory and concept of bending strain.
elastic and elastic/plastic thermal deformation
behaviors of multilayered materials can be
estimated. In the case of plastic deformation of
ductile layer, strain rate equations based on
deformation mechanism map are employed for
describe the stress relaxation effect. To
experimentally examine deformation of
multilayered thin film materials, in-situ laser
scanning method is used to measure curvature
of specimens during heating and cooling. The
thickness of SiO2 layer is varied to estimate
third-layer effect of thermal deformation of
metal films, and its effect on deformation
behavior are discussed.
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Fig. 1. Multilayered thin film material.
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Fig.2. Schematic of laser scanning set-up.
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Fig. 3. Variation of curvature as a function of
temperature: (a) Si/Al{1%Si) system,
(b) Si/Al(1%8i)/Si0O2 0.5um system.
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