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Abstract: Thick metal films exhibit broad application prospects in microelectronics, optics, sensors, and other fields
due to excellent electric and thermal conductivity. However, residual stress is inevitably generated during preparation
process, which affects mechanical properties, bonding strength, and service stability. The stress sources and character-
ization methods of thick metal films during production process were reviewed, and principles as well as applications of
traditional and emerging characterization methods were systematacially elucidated. The influence of residual stress on
mechanical, electrical, and optical properties of thin films through multi-scale coupling mechanisms was analyzed. The
results indicate that reasonable control of stress distribution is the key to optimizing the reliability of thin films. Finally,
the future research directions were propected.
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Fig.l1 Generation mechanism of mismatch stress"”
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Fig.2 Schematic diagram of microcantilever beam
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Fig.3 Schematic diagram of stress measurement of Newton ring
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Fig.4 Schematic diagram of optical lever method ™"’
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