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Thermal Expansion Behaviors in the Out-of-plane Direction of Polyimide Films formed on Substrate
Observed by Optical Interferometry
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Institute of Technology, Ookayama 2-12-1-E4-5, Meguro-ku, Tokyo 152-8552, Japan)
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Abstract: Coefficients of volumetric thermal expansion (CVE) have been measured for supported (on-substrate)
polyimide (PI) films, and they are compared with those for free-standing (off-substrate) PI films. For clarifying
the thermal expansion behaviors of supported PI films, out-of-plane coefficients of linear thermal expansion
(CTE) were investigated for three kinds of PIs using reflective-mode optical interferometry. The in-plane and
out-of-plane CTEs and their summation, CVEs, of free-standing PI films were also evaluated using thermo
mechanical analysis and transmission-mode optical interferometry. The supported Pls exhibiting large in-plane
CTEs demonstrated large increases in the out-of-plane CTEs compared with the free-standing PIs. These results
indicate that the difference in in-plane CTEs between PI film and Si substrate is crucial for the suppression of
CVE in the supported films.

Polymer Preprints, Japan Vol. 62, No. 1 (2013) 701



