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Structural and optical properties of ZnO:Tb thin films grown by
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Rare  earth  doping  of  wide  band  gap  materials  is  often  used  to  achieve

efficient, controllable and stable emission in a specific spectral range. In this work,
the results of structural and optical investigations of Tb-doped ZnO thin films by
X-ray  diffraction  (XRD),  transmission  electron  microscopy  (TEM),  Raman
scattering and photoluminescence (PL) methods are presented. The films of about
600 nm thickness were grown on different substrates by RF magnetron sputtering
and exposed to conventional thermal annealing at 600 and 900°C for 1 h. 

The films  were  found  to  be  polycrystalline  with  ZnO grains  of  preferable
orientation in (002) direction. The ZnO grain sizes were estimated to be about 11,
20 and 27 nm for the films as-deposited on sapphire,  Si  and quartz substrates,
respectively.  The  annealing  resulted  in  the  increasing  of  ZnO  grain  size  and
improvement  of  grain  crystal  structure.  The  latter  was  proved  by  both  the
decreasing  in  the  intensity  of  quasi  E1(LO)  phonon  band  in  the  non-resonant
Raman spectra and the increasing of ZnO exciton emission in the PL spectra. The
annealing  stimulated  also  formation  of  Tb2O3 grains  with  preferable  (222)
orientation.  This  was accompanied by the increasing in  the intensity of  the  PL
peaks ascribed to 5D4→7Fi (i=6,5,4,3) transitions in the Tb3+ ions. The most intense
Tb3+emission was found in the films annealed at 900°C. The peculiarities of film
crystallization caused by different growth regimes are discussed.
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