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This is my great honor to receive the outstanding student
research award from the Tohoku Branch of the Japan
Society of Mechanical Engineers. Since | belong to the
International Mechanical Engineering Course (IMAC) in
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the Department of Finemechanics, Tohoku University, |
would like to express my appreciation in English.

My research theme is to develop a highly reliable
electroplated copper thin-film interconnection by
controlling the crystallinity of its seed layer from the
viewpoint of lattice mismatch. This is because a thin
electroplated film shows epitaxial growth when its
thickness is thinner than 1um. Since copper atoms easily
diffuse into silicon and silicon-dioxide, a thin tantalum
layer is used as a diffusion barrier layer. There is, however,
large lattice mismatch between copper and tantalum, and
thus, a lot of defects such as vacancies and dislocations are
introduced in the newly grown electroplated copper thin
film. Therefore, the quality of the electroplated copper thin
film is rather low, and it shows unstable physical and
chemical properties. To minimize the lattice mismatch and
improve the quality of the electroplated copper thin film, |
proposed the introduction of the intermediate layer
between them, which can reduce the lattice mismatch. My

proposal was the light oxidation of the surface of the
tantalum layer by introducing air just after the deposition
of the tantalum layer. | confirmed the growth of thin
tantalum oxide and the improvement of the crystallinity of
the electroplated copper thin film grown on the oxide. As a
result, the lifetime of the interconnection under the very
high current density improved drastically.

Finally, 1 would like to acknowledge kind support of
Tohoku University for giving me the chance of the study in
English from undergraduate to graduate courses, and to
feel deep appreciating for the strong and sincere
supervision of Prof. Hideo Miura and Assoc. Prof. Ken
Suzuki. I also appreciate the kind and warm support of my
family, my friends and the colleague in Miura-Suzuki
Laboratory.
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