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Nitrogen concentration dependence of structural changes in

high-temperature annealed high-k gate dielectric HfSiON films
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The dependence of nitrogen concentration on structural changes in high-temperature annealed HfSiON films
has been investigated using x-ray diffraction technique with synchrotron radiation. The HfSiON films were
deposited by reactive sputtering on Si wafers, and nitrogen concentrations in the films were on the order of 5
at. % and 30 at. %. Some samples were annealed at 1000 °C in N, ambient for 30 s. Annealing of 5 at. % N
content films causes crystallization with orthorhombic HfO, phase. It was also found that annealed films with
N content of 30 at. % remain amorphous even after annealing; however, the film structure is beginning to be

orthorhombic HfO, phase.
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Fig. 1 XRD spectra of as-deposited and annealed
HfSiON films with N content of
(a) 5 at. % and (b) 30 at. %.
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