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PE-CVD of SiO

x

 thin films is a common technology to cover polymer substrates with

barrier coatings. However, especially for aliphatic polymers such as PE poor adhesion

of the deposited films as well as a critical density of defects can be a crucial issue. In

the frame of a coordinated research program of the German Research Foundation

(TRR 87), the main objective is to bridge the gap between the analysis of plasma

physics and the interface chemical processes during activation and film formation.

Moreover, fundamental plasma parameters such as electron density and oxygen

fluence serve to predict the interaction of the plasma with the polymer substrate and

the structure of the growing SiO

x

 films independent of the plasma reactor. For the

activation process, even very defined particle beam experiments can be employed for

the analysis of the interface chemistry. The lecture will present both in-situ and ex-situ

interface analytical approaches as well as the mechanistic understanding of polymer

activation, nucleation and film growth. Self-assembled monolayers and spin coated

polymer films served as substrates for the fundamental interface analysis. FTIR

spectroscopy and XPS which can be used as in-situ or quasi in-situ analytical

techniques reveal the change in interfacial chemistry while high resolution UHV or

ambient pressure AFM allows for the analysis of the change in the surface

morphology during activation and film growth. Moreover, the role of interfacial

SiOCH-films for the coating of PP with barrier SiO

x

-films could be explained on a very

fundamental level. To further correlate the structural information with the macroscopic

permeability of coated polymer substrates, electrochemical analysis allowed for the

analysis of nanoscopic defects in thin barrier films.
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