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Abstract :

The optical and structural properties of thin films for pure tin oxide SnO;
and antimony doped tin oxide (SnO,: Sb) deposited onto glass substrates by
using atmospheric pressure chemical vapor deposition technique (APCVD) ,
have been studied . Antimony concentrations varied between (Sb wt% = 1%
- 5%) , With different step increments for concentration according to the
requirements of this study . Optical measurements showed that transmittance
decreased with increased Sb concentration and that the value of the energy
gap changed slightly by increasing or decreasing the Sb concentration ,
where its value for pure tin oxide thin film (Eg = 3.985 eV) and the highest
value was (Eg = 4.015) at the concentration of (Sb wt% = 1%). XRD
measurements showed that the prepared thin films were polycrystalline and
had tetragonal crystal structure and the preferred orientation of growth for
grains is (110) except at the concentration of (Sb wt% = 3%) the dominant
structure for the grains of film is a cubic crystal structure and the preferred
growth orientation is (111) . The grain size of all samples ranged between
(24-52 nm) . The morphological analyzes (AFM) and (SEM) showed that the
films surface granules have pyramidal rods shape and that films surface
morphology strongly depends on the Sb concentration . The thickness of the
prepared thin films ranged from (400-450 nm) . The best optical and
structural properties are for the (SnO,: Sb) film at the concentration (Sb wt%
= 1.1%) where the average transmittance (75%) and the energy gap (Eg =
3.96 eV) , while the film surface granules were small in size and had the
shape of pyramidal rods with sharp edges and were very uniformly
distributed compared to other samples and the value of root mean square

roughness (RMS = 5.98).
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