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Abstract: Coefficients of thermal expansion (CTEs) of free standing polyimide (PI) films (off-PI films) have
been investigated to develop PIs with low CTEs for electronic applications, though reports for the coefficients of
volumetric thermal expansion (CVEs) of PI films formed on Si substrates (on-PI films) are still rare. CVE is
closely related to thermo-optic (TO) coefficient (i.e. temperature dependence of refractive index) via the
Lorentz-Lorenz equation. It is therefore possible to estimate CVEs for on-PI films by measuring refractive
indices of PI films at variable temperatures using the prism coupling technique. On-PI films having six kinds of
molecular structures exhibited remarkably lower CVEs than those of the corresponding off-PI films, which is
caused by tensile restraint due to the CTE mismatch between PI films and Si substrate. The PIs derived from
s-BPDA dianhydride exhibit smaller CVEs than those from PMDA. In addition, the difference in CVE between
on- and off- PI films varies depending on the molecular structures of PI, which should be related to anisotropic
tensile modulus and Poisson ratio of each PI film.
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