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TiN thin films were successfully deposited on (100) silicon wafers utilizing
a high power impulse magnetron sputtering (HIPIMS) system. The purpose of
this research was to investigate the effects of ionization rate on the structure and
properties of TiN thin films, in which the ionization rate was controlled by
varying nitrogen flow rates. Unlike the texture reported by previous literatures,
the XRD analysis revealed that (220) was the dominant preferred orientation in
the TiN films. This may be due to increasing ion bombardment (ion channeling)
resulting from increasing ionization rate with increasing nitrogen flow rate. The
film thickness obtained from cross-sectional SEM images indicated that
deposition rate decreased as nitrogen flow rate increased. Hardness of the TiN
films was measured by nanoindentation, and the hardness values were ranged
from 20~23.5 GPa. The residual stress of the films was determined by optical
laser curvature method. The results showed that the TiN thin films possessed
high residual stress ranging from -6.7 ~ -7.4 GPa. The electrical resistivity of
the thin films was measured using a four-point probe. The resistivity of the TiN
film was gradually increased up to 93.9 pQ-cm as the nitrogen flow rate

increased.
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| Base vacuum pressure 1.0x10" torr |

Target to substrate distance

14.5 cm

Bombardment

Target voltage
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Time

7 min

Temperature
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