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ABSTRACT

The main objective of this research is the prototype of the industrial scale coating system
that can deposit titanium-nitride thin film by reactive sputtering technique and study in know-how
and properties of the film that we obtain from this coating system. The results of this research are the
prototype of the industrial scale coating system and the know-how of this method and the properties
of titanium-nitride film that can summarize below.

The prototype is made from material in Thailand that has 7 main parts are (1) vacuum
vessel (2) vacuum pumping system (3) cathode and target system (4) water cooling system (5) DC
power regulator system (6) gas flow controller system and (7) main controller coating system. The
vacuum vessel is made from cylindrical stainless steel that has 30.0 cm in diameter and 31.0 cm in
heigth (volume approximate 22.0 litres). The vacuum pumping system is an accessory to oil diffusion
pump and rotary pump. In this system we can install 2 unbalanced magnetron sputtering cathode that
has 7.6 cm diameter target. We enter NdFeB permanent magnets within the backing plate of the
cathode. The magnetic field intensity is measured about 1000 gauss at the center of the target and 490
gauss at the edge of the target. The cooling system is cooled the cathode and vapor trap between plate
valve and diffusion pump. The DC regulator is full-wave system that transfroms 220 voltage input
into 1-3 A 0-1000 volts output. The gas flow controller system can adjust the rate of flow of gas
precisely. The main controller controls the process automatically by pneumatic system. The prototype
can reduce the pressure within the vacuum vessel from atmosphere to 8.0x10" mibar in 60 minutes
and can deposit all kinds of metal films.

In this research we deposit the titanium-nitride thin film by reactive magnetron sputtering
method. We use pure solid titanium as a target, argon gas as sputter gas and nitrogen gas as reactive
gas. From our system with suitable conditions we obtain gold color film onto various kinds of
substrates. From X-ray diffractometer we find 2 phase of TiN that TiN(111) at diffraction angle
36.71° and TiN(200) at diffraction angle 42.65°. From nano-indenter we find the film nano-hardness
at 3.23-5.27 GPa. And from the scratched proof experiments we find that the adhesion of the film to
substrate depend on the substrate temperature as deposition. If we deposit at high substrate

temperature the film is better adhesive than at low substrate temperature.



