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Measurement and control of internal stress in thin film metallic glass using
combinatorial technology
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The aim of this study was to investigate the internal stress of thin film
metallic glasses using combinatorial techniques, elucidate the relationship between deposition
conditions and internal stress of thin film metallic glasses, and demonstrate the fabrication of
diaphragm structures with a diameter ranging from 400 nm to 800 um, allowing for precise control of
the internal stress within a range of + 200 MPa. In particular, we developed a differential exhaust
combinatorial opposing target sputtering apparatus, established a thin film library for evaluating
internal stress, and explored the correlation between annealing conditions and internal stress.
Consequently, we successfully devised a novel method for measuring internal stress and unveiled the
relationship between internal stress and annealing conditions for Ru-based and Ni-based thin film
metallic glasses. Moreover, we accomplished the fabrication of diaphragm structures with
meticulously controlled internal stress.
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