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The quality of the bonding between copper foil and the substrate is essential in printed

circuit board (PCB) applications. Until now, adhesion of the copper foil to the dielectric

is mainly ensured by a mechanical "anchoring", which requires a considerably high

surface roughness of the foil. The very fast increase in the operation frequencies of

electronic components will, however, quickly impose the use of smoother surfaces. A

chemical adhesion will therefore be necessary to compensate the mechanical loss of

adhesion, and can be assured by a treatment of the copper surface. As amines are

widely used as epoxy-curing agents, an amine-functionalization of the copper foil

should promote a chemical adhesion to the epoxy resin. PECVD of thin

amine-functionalized layers on copper foil has been previously studied in our laboratory

using a microwave low-pressure process. Treatments were carried out with

3-aminopropyltrimethoxysilane (APTMS) as precursor. By this approach, adhesion of

resin on copper foils has been improved by nearly a factor of 5. Through the present

work, we attempt to perform these treatments at atmospheric pressure by means of

dielectric barrier discharges (DBD). We make a comparison between two DBD

configurations: 'conventional DBD', in which samples are exposed to the discharge

filaments, and 'torch DBD', in which samples are exposed to a remote discharge.

A 15 nm-thick coating shows the best copper/FR-4 adhesion improvement, resulting in

peel strengths of ~1 N.mm

-1

 for both plasma configurations. The estimation of the

relative concentration of primary/secondary amines and hydroxyl groups on the

plasma-deposited APTMS coatings is determined by chemical derivatization. We

observed that films performed by conventional-DBD present higher concentration of

amino groups. Moreover, plasma pre-treatments are necessary in order to improve

adhesion between the deposited coatings and the copper foil.
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