THIN FILMS DEPOSITIONS BY TVA AND G-TVA METHODS
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The Thermionic Vacuum Arc (TVA) plasma is a very powerful technique capable of producing impurity free dense films using solids as precursor. A large range of metals were successfully deposited using this technique. The use of TVA for the synthesis of DLC is only at the beginning. Thermionic Vacuum Arc (TVA) in vacuum conditions can generate intense plasma in the vapors of the evaporating anode material. Practically, any solid material can be evaporated. Even intense plasma of the refractory materials is obtained easily. Due to their high melting points, instead of crucible, as anode are used rods of refractory materials. Few other technologies can compete with TVA thin film deposition of materials like C, W, Mo, Nb, Ta, Re, etc.
We will examine the possibility to put in operation G-TVA as a new technology able to use as input material various type of gases or vapors for thin film deposition. In the case of TVA technology, where the evaporated atoms are produced at the surface of the melted anode material, a high gradient of the neutral particles density is observed. So, the discharge is concentrated nearby anode. Similar gradient of pressure can be realized in G-TVA technology for coating.

The extension of Thermionic Vacuum Arc technology to coatings using gases or evaporable liquids instead of solid materials is of great interest. Indeed, the number of materials which can be used for TVA deposition will increase dramatically. DLC films were successfully obtained with G-TVA using CH4 as precursor. The technique is based on the ignition of cathodic arc plasma in the vapors of the material of interest, similar to the Thermionic Vacuum Arc (TVA) method. The novelty here consists in using a flow of methane as anode, instead of the carbon rod used in the classic TVA method. This extends enormously the applicability of the TVA technique for the synthesis of materials from solid precursors to the synthesis of thin films using gas precursors. A wider range of complex materials can be now obtained. The composition, adherence and morphology of the films deposited using this new technique were investigated. The DLC films were found to be made of hydrogenated amorphous Carbon with relatively high sp3 content, extremely adherent and smooth.
The extension of Thermionic Vacuum Arc technology to coatings using gases or evaporable liquids instead of solid materials is of great interest. The shape of the discharge produced in gas using the newly proposed G-TVA technology is similar with those obtained in the case of TVA in the metal vapors. Extended researches are necessary to compare all parameters of the two mentioned discharges.

