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Abstract

This study included the preparation of (Cd,SnQ,) thin films by the chemical
spray pyrolysis method with different molar ratios (1:1, 2:1, 3:1, 4:1). The results
of the X-ray diffraction(XRD) tests showed that the films have a polycrystalline
structure type (Orthorhombic) and that the best molar ratio was (2:1, 3:1). The
scanning electron microscope (SEM) measurements showed that the surface is
homogeneous and has an almost uniform distribution of grains and that the partical
size values ranged between (24-35nm). The topography of the films was studied
using Atomic Force Microscopy (AFM), and it was found that the lowest value of
the surface roughness was at the ratios (1:1, 3:1, 4:1), while the highest value for
the surface roughness was at the ratio (2:1). Also, the optical properties
represented by absorbance and transmittance as a function of wavelength were
studied, and the energy gap value for the allowed direct transmission was
calculated, and it was between (2.6 - 2.9 eV) for all molar ratios. The structural
measurements of (Cd,SnO,4) thin films doped by manganese (Mn) were also
carried out, with weight ratios of (3%, 5%, 7%, and 9%), where the results of
(XRD) showed it has a polycrystalline structure as well as Orthorhombic type,
and that the size of the crystal decreases with the increase of the doping ratio,
except for the ratio (5%, 9%), As for optical properties the measurements, it was
shown that the highest transmittance spectrum was about of (90%) for the undoped
thinfilms, and that it decreases with the increase doping ratio generally. The
electrical measurements of (Cd,SnO,) thin films doped and undoped by
manganese (Mn) showed that the type of charge carriers is of the negative type (n-
type) for all the prepared thin films and that the value of the Hall coefficient (Ry)
decreases with the increase of doping ratios with a decrease in the mobility values

(un) with the increase of doping ratios at a constant temperature.



The solar cell type of (Cd,SnO4/p-Si) doped and undoped by (Mn) were
prepared, where the study of current-voltage properties in the dark and light with a
power of (100 mv/cm?) showed that the highest conversion efficiency of the cell is
about(1.2%) accompanied by an increase in the photocurrent and that doping
improves the efficiency of the solar cell generally, the best spectral responsivity
for the range of (350-1000nm) it was at the wavelength of (450nm).

The results of the structural measurements of (Cd,SnO,) nanoparticles were also
analyzed and discussed, and their biological activity was studied by the (Sol-Gel)
method. Where the results XRD showed it has a polycrystalline structure and its
crystal size value is about (52nm). The scanning electron microscope(SEM)
images showed that the particles have nanostructures, with regular and irregular

cubic shapes and with an average crystal size of (30.8 nm).

The results of the biological activity of (Cd,SnO,) against pathogenic fungi
showed a difference in inhibition for all different types of molds and yeasts, and

the values of inhibition rates within the diameters of (15-35nm).




