Adhesion enhancement of electroless-deposited Cu on
plasma-pretreated flexible substrate
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Additive or semi-additive fine-pitch high-aspect ratio Cu pattern formation on flexible substrate
and adhesion improvement of the Cu layers is of great importance in next generation flexible
electronics. In this work, plasma treatment of the flexible polyimide (PI) was performed by O, and
N2/H, inductively coupled plasmas (ICPs) and the adhesion property of electroless-plated Cu on the
plasma-treated PIs was analyzed. The effect of the surface morphological roughening and surface
chemical modification of the PI surface for the adhesion properties of Cu/PI systems was investigated.
When the PI surface was treated by Ni/H, plasma, the cyclized imide ring was opened by the
plasma-treatment, and amine and amide functional groups were produced, which makes the Pd
catalyst particles effectively formed on the N»/H, plasma-treated PI during activation step. It was
found that the surface chemical modifications obtained by Ni/H, plasma treatment also contributed
to adhesion improvement. The results also indicate that the O, plasma treatment followed by N./H,
plasma treatment was very effective in increasing the electroless-plated Cu onto the PI substrate.
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