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Abstract

Although vacuum arc deposition has become the predominant technology for applying hard coatings to cutting tools, it is less well known than other PVD and CVD techniques. This tutorial will review the basic physical principles in vacuum arc deposition, and the plasma engineering techniques required to use these principles in deposition systems. The physical properties of the cathode spot, and the plasma which it produces, will be reviewed, with emphasis on the highly ionized, energetic, plasma jet emitted by the spot, and the unwanted spray of liquid droplets, or macroparticles. The retrograde motion and acute angle phenomena controlling cathode spot motion in a magnetic field will be presented. The engineering issues involved with the high power dissipated in the arc and their implications on electrode cooling, will be explored. Techniques for confining the cathode spots on the front surface of the cathode, maximizing deposition rate, and minimizing MP contamination will be considered. And prospects for future developments, e.g. of large scale filtered vacuum arc deposition systems, will be discussed.
