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Recently, a material with a low dielectric constant and low dielectric loss factor in the GHz band is
required for coaxial cable and printed circuit boards. Fluorocarbon polymers have excellent
high-frequency properties. However, owing to their low surface energy, it is difficult to form highly
adhesive metal patterns on their surface. The surface modification of fluorocarbon polymers before
metallization is an essential step. We have proposed a surface modification technique for fluorocarbon
polymers that enhances the adhesion of electroless copper (Cu) film/fluorocarbon polymers by a
combination of atmospheric-pressure plasma treatment with liquid-phase self-assembly. We investigated
the adhesion strength of an electroless Cu-plated layer on a tetrafluoroetylene-perfluoroalkylvinylether
copolymer (PFA) surface modified by medium-pressure or atmospheric-pressure plasma. The
atmospheric-pressure He plasma treatment resulted in twice the adhesion strength of that obtained by the
medium-pressure He plasma treatment. It is considered that a damaged layer is easily formed in the bulk of
PFA by medium-pressure He plasma irradiation because a strong IR peak assigned to the CF, bond was
observed from the surface of the electroless Cu film by FTIR analysis after a 90° peel test.
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