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Characteristic Properties of TiN Thin Films Prepared by DC Magnetron
Sputtering Method for Hard Coatings
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Abstract

Titanium nitride (TiN) thin films are widely used for hard coatings due to their superior hardness,
chemical stabilitiy, low friction and good adhesion properties. In this study, we investigated the effect
of DC power on the characteristics of TiN thin films deposited on Si and glass substrates by DC
magnetron sputtering using TiN target. We made TiN films of 300 nm thickness with various DC
powers. The structural properties of films are investigated by x-ray diffractions (XRD) and tribological
properties are measured by nano-indentation, nano-scratch tester. The rms roughness was measured
by atomic forced microscopy (AFM). In the result, TiN films had the smooth surface and exhibited
(111) directions with the increase of DC Power. Also, especially in case of 175 W DC power, TiN film
exhibited the maximum hardness about 8 GPa, and the critical load near 25.
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Fig. 1. Schematic diagram of DC magnetron
sputter.
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Table 1. Deposition condition of TiN thin film
using magnetron sputtering method.

Target TiN
Substrate Si wafer, glass
Working pressure [Pa] 1.33
Base pressure [Pa] 6.65 x 10°
Ar gas flow rate [sccm] 100
The distance between 60
target and substrate [mm]
DC power [W] 100, 120, 150, 175
Thickness [nm] 300 + 30
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of DC power.
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