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hardness and oxidation temperature than titanium
nitride (TiN) by adding aluminum (Al) to TiN.
However, when the Al ratio to the total metal
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PVD method, along with ion plating. This coating
method is used in a broad range of industrial fields
from semiconductor and electronic functional
components to decorative coating. In a vacuum
chamber, into which Ar or other similar inert gas is
introduced, a solid target is used as a cathode and
high voltage is applied to it to produce a glow
discharge. Ar ions in the glow discharge plasma
come into collision with the target at high energy,
sputtering out atoms/molecules of the target
materials. This sputtering evaporation
phenomenon gasifies the target materials and
deposits a film on the substrate placed in the facing
position. The applicable target materials broadly
range from conductive materials to insulating ones.
The sputtering method is characterized by its
ability to provide a very smooth film surface. It
greatly differs from the ion plating method in that
the sputtered particles are electrically almost
neutral. The energy of sputtered particles is lower
when compared with the AIP method where ions
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