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Abstract: TiN thin films were fabricated using an unbalanced magnetron sputtering (UBMS) system, and their structure

and surface characteristics as well as their optical and tribological properties were evaluated. The hardness,

elastic

modulus, adhesive force, surface roughness, and transmittance of the Ti thin films fabricated using the UBMS system
were 11.5 GPa, 103 GPa, 27.5 N, 2.45 nm and 20%, respectively. The TiN films prepared with various proportions of

nitrogen as the reaction gas exhibited maximum values for the hardness, elastic modulus, critical load, RMS roughness

and transmittance of approximately 19.2 GPa, 182 GPa, 27.3 N, 0.98 nm, and 85%, respectively. Moreover, the TiN thin

film fabricated under the condition of 30 sccm nitrogen gas showed the optimal physical properties. In summary, the

TiN thin films fabricated using the UBMS system exhibited excellent hardness, elastic modulus, adhesion, and smooth

surface in addition to good hydrophilic properties.
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Fig. 1. FESEM cross-sectioal images of TiN thin films fabricated
at the conditions of (a) 10 sccm and (b) 50 sccm N, gas flow rates.
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Fig. 2. Ti and N atomic ratio in TiN thin films fabricated with
the increase of N, gas flow rate.
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Fig. 3. Transmittance in TiN thin films fabricated with the increase
of N> gas flow rate.
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Fig. 4. Hardness and elastic modulus values in TiN thin films
fabricated with the increase of N, gas flow rate.
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Fig. 5. Contact angle images of (a) Ti and (b) TiN thin films
fabricated at 50 sccm, and (c) contact angle values in TiN
thin films fabricated with the increase of N, gas flow rlate.
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Fig. 6. Rms surface roughness of (a) Ti and (b) TiN thin films
fabricated at 50 sccm, and (c¢) Rms surface roughness values in
TiN thin films fabricated with the increase of N, gas flow rate.
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Fig. 7. Critical load values in TiN thin films fabricated with
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