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Thin film coatings are becoming an important and an integral part of advanced medical prosthesis and sensors.  They introduce new and improved functionalities to these devices. One of the most important issues that can determine the success or failure of the deposition process is film adhesion. Plasma and ion beam based treatments, as well as multi-layer coatings can improve film adhesion substantially.  In this paper we describe the results of treatment processes using Plasmionique’s Plasma-Based surface treatment equipment.  In particular we discuss the role plasma cleaning and that of thin carbon-based interlayer coatings as a transition layer for the deposition of super hard diamond like coatings (DLC) and polymeric conformal coatings such as parylene (para-n-xylylene)on various materials such as titanium and stainless that have wide spread applications in the manufacturing of prosthesis and medical instruments and other materials such as silicon and aluminum. 

We have shown that a thin interlayer film, with gradient in its composition can be produced by pulsed biasing technique. The optimum bias voltage is proportional to the gas pressure, indicating that energy of the impinging ions on the surface of the material plays a critical role in formation of an effective transitional interlayer, mostly due to intermixing process.  Experimental evidence suggests that ions with energies in the range of 100 eV – 200 eV are the most effective in creating transitional layers with gradients. Ions with much higher energies are less effective due to their enhanced sputtering yield, and ions with energies well below 100 eV do not carry sufficient momentum to be effective in the mixing the atoms at the interface layer of the substrate and the depositing material. The effectiveness of carbon in forming an efficient interlayer is the result of the formation of carbides at the interface, thus providing valance sites for binding of carbon atoms in the DLC and polymer film to the substrate. 

In our presentation we shall describe the impact of various deposition conditions on the deposited film properties.  The characterization of the material properties is carried out using x-ray photoelectron spectroscopy (XPS), scanning electron microscopy (SEM) and other surface characterization techniques.

