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Abstract

This study involved the preparation of cadmium oxide (CdO) thin films using
spin-coating technology with different thicknesses. The solution was
deposited on glass substrates at a rotation speed of 3500 rpm for 30 seconds.
After deposition, the samples were dried for 10 minutes at 250 °C, then
annealing at 350 °C for one hour. The results of the VESTA software showed
that the CdO compound crystallizes in the cubic system with a space group of
Fm 3m, exhibiting good agreement in the structural parameters, where the
density reached 8.43g /cm?and the effective radius was 1.647 A. The thickness
of the prepared samples was determined using two methods to ensure the
reliability of the results: the gravimetric method and the (FE-SEM) by
measuring the cross section (cross section-FE-SEM) the thicknesses obtained
by the two methods were (155,232 and 310) nm. The results of XRD that the
prepared films had a polycrystalline structure, indicated the distinct peaks in
the patterns and the average particle size (32.34, 30.26 and 30.83) nm for
thicknesses (155, 232 and 310) nm respectively. The results of Energy
Dispersive X-ray Spectroscopy (EDS) showed that the percentage of
cadmium was 58.91 and that of oxygen was 32.65 for a thickness of 310 nm.
While field emission scanning electron microscopy (FE-SEM) images
showed that the particles were spherical and generally homogeneous with
slight voids, with average particle size (43.46and 57.33) nm for thicknesses
(155 and 232) nm respectively. While for thickness 310 nm it was also found
a gradual transition from nanoparticles to one-dimensional nanostructures
represented by nanowires, with average diameter of nanowire 38.43 nm. AFM
atomic force microscopy results showed that surface roughness and the root
mean square of roughness decrease with increasing thickness of the prepared
films, with values of (38.37, 33.88 and 3.61) nm and (50.35, 41.86 and 4.56)
nm for thicknesses of (155, 232 and 310) nm, respectively. The results of the
UV —visible within the wavelength range (400-950) nm that the optical
parameters (absorbance, absorption coefficient, refractive index, extinction
coefficient, real and imaginary Dielectric constant, and optical conductivity)
increase with the thickness of the prepared films and decrease with increasing
wavelength. Results of FT-IR showed that the chemical bonds of CdO were
within the wave number (600-630) cm™!, the results of the photoluminescence



phenomenon and using the (CIE1931and1976) models, the emitted colour
shifted from green-yellow to green-blue with a gradual shift towards blue for
thickness (155, 232 and 310) nm respectively. CdO samples were exposed to
UVC ultraviolet rays for different time (1-5) hr with interval periodic time (1)
hr the results showed that the optical energy gap value decreased slightly with
increasing exposure time, the values ranged between (2.40-2.04) eV for
thickness of 155, while at a thickness of 232, the values ranged (2.35-2.06)
eV, and for thickness 310 nm the values (2.25-1.94) eV for (1-5)hr
respectively. A p-n junction was prepared and therefore a photodetector and
showed that the value of spectral response, detection sensitivity, and quantum
efficiency (0.6) W/A and (8.37x10'?) Jones, and (97%), respectively.
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