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Abstract

Thin films of zinc oxide have been prepared by the chemical spray
pyrolysis technique. These thin films were deposited on the glass
substrates heated at (£°+ °C) and the average thickness was about
(¢°+£Y+ nm). The effect of vanadium doping with different ratios
(),Y,2,Y)% on the structural and optical properties of the ZnO films has

been studied. The study showed that the addition of vanadium changed

the structural and optical properties values for the prepared thin films.

The (XRD) results showed that all the prepared films have
a polycrystalline single phase and the structure was hexagonal wurtzite
with a preferred orientation along (* *Y) plane, accept the films at Y% V
doping percentage showed a preferred orientation along () +V) plane .

The average grain size decreased from (¥) nm) to ('Y nm) by
increasing the doping percentage, also, the (AFM) images show different

surface morphologies for the prepared films.

The nature and type of electronic transitions have been studied by
calculation the energy gap value and Urbach tails energy value (which
represents the allowed localized states inside the optical energy gap) for
the prepared films. The direct allowed electronic transition has been
observed to be dominant for all the prepared films. The direct allowed
energy gap for ZnO films was about (Y.Y) eV) and decreased as the
doping percentage increased, then show an increase at Y/ V doping
percentage, while the energy value of Urbach tails was increased as the
doping percentage increased, then show a decrease at Y. V doping

percentage.



The optical constants such as (reflective, absorption coefficient,
extinction coefficient, refractive index, real and imaginary part of
dielectric constant and optical conductivity) are calculated from
transmittance and absorbance spectrum. The addition of vanadium cause
to decrease the optical constants values of (ZnO) thin films in visible and
infrared regions in the wave lengths range (1 *++-%++ nm), then it show a
little increase at (1,Y,2)% V doping percentage in visible region in range
(¢++-1++ nm), while the optical constants values show a decrease at V.

V doping in the both region.
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