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Correlation between the surface structure of ion beam processed TiN film and
irradiated ion dose was studied by reflection high energy electron diffraction (RHEED)
and ion scattering spectroscopy (ISS). Changes of the surface crystalline structure and
surface composition were monitored by RHEED and ISS, respectively, during nitrogen
ion beam irradiation onto the titanium film. At the very initial stage, the TiN(110)-
oriented phase appears first but changes to TiN(110)- and TiN(100)-oriented mixed
phase as ion beam proceeds. Finally, the surface crystalline structure becomes of
TiN(100)-oriented phase at the steady state, e.g., above ~3x10'° N, ions/cm? for 3 keV
N," ions. Furthermore, we have confirmed that the high reactivity between irradiated
nitrogen ions and titanium atoms resuslts in an anomalus sputtering process. The
sputtering undergoes 3 processes, associated with the relevant changes of surface
crystalline structure: (1) almost no sputtering takes place in the initial stage, (2) the
sputtering yield, then, increases until it becomes saturated at the steady state. This
anomalous sputtering behavior is also associated with the changes of surface
composition observed by ISS using mixed He" ions and N, " ions irradiation.
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