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The annealing treatments introduced more oxygen concentration in the films and possible
desorption of the nitrogen. As the annealing temperature increases, the O:N ratio also
increases, and the crystalline phases present transformations. The AIN hexagonal wurtzite
structure presented second phase formation of Al,0; and AlsOgN cubic structure at higher
annealing temperatures using RTP. Besides, the as deposited film presents 30 at.% of oxygen
content not seen in the XRD analysis. This suggests the produced films consist also of

amorphous phases rich in oxygen content.
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Figure 5.1 The Q, parameter, O:N ratio and calculated radiative lifetime versus the intensity area of the

transition 5Dy — "Fs .

In the present work the thermal activation effect on the luminescence intensity of AIN:Tb thin
films were studied. The results show that the intensity increments with low O:N ratio and less

crystalline phases containing oxygen (see Figure 5.1). The relation of , with the local
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symmetry and bonding in the vicinity of the RE ion is reflected in the results. The increment in
the values of (), is related to higher O:N ratios and to the change of the crystalline phase into
hexagonal Al,0;, which results in a decrease of the intensity and longer radiative lifetime

values.

Compared with the RTP annealing, the QTF process is detrimental for the emission intensity.
The best annealing treatment in this investigation was the RTP single-step process. The
samples annealed with RTP single-step process showed lower O:N ratios and maintained the
hexagonal AIN phase during the formation of second phases of cubic Al,0; and AlsOgN. It is
possible that the oxygen content was present in amorphous phase. The shortest radiative
lifetime of 3.3 ms and the highest emission intensity was obtained at 750°C using RTP single-

step annealing.

Future work should focus on TEM to strength the structural analysis. With TEM it would be
possible to estimate accurately the amorphous and crystalline phases, the crystallite and the
grain size, and more important to characterize the local structure around the RE ion. In
addition, the determination of the optical band gap of the host matrix and the mechanism
behind the thermal activation of the Tb ion can fulfill the scientific picture of the correlation

between the obtained properties.
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