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Abstract

In this study, cadmium oxide (CdO) thin films were prepared on glass
substrates at different temperatures (400, 500 °C) using the (sol-gel) spin
coating method. The study included the effect of changing temperature on
the optical and structural properties of the prepared films. The thickness of
the prepared films was also measured using several methods to increase the
accuracy of the results which included both the traditional gravimetric
method as well as cross-sectional analysis using a scanning electron
microscope (SEM). The results showed good agreement in thickness
measurement between the methods used. The structural properties were
studied using (XRD), (FE-SEM), and (EDX) techniques. The results of X-
ray diffraction (XRD) showed, through matching with the international
card (96-900-8610), that the cadmium oxide films are characterized by a
polycrystalline structure and belong to the face-centered cubic phase and
contain several peaks. The results also showed that the crystal size
decreases with increasing deposition temperature, as it was (19.51, 17.96
nm) for temperatures (400, 500 °C) respectively while there is an increase
in both the density of dislocations, the number of crystals, the number of
layers, and the specific surface area with the increase in the temperature of
the deposition bases, the results of the energy dispersive X-ray (EDX)
analysis also showed that there is a high percentage of the element
cadmium (Cd) as well as a high percentage of the element oxygen (O), as
it was (30.48, 38.07%) for the element cadmium, while it was (28.31,
23.00%) for the element oxygen, and for temperatures (400,500°C)
respectively. The optical properties of the prepared films were measured by
UV-Visible measurements. It was shown through UV-Visible spectroscopy
that the absorbance spectrum changes with the wavelength. It was found
that the absorption spectrum is at its highest value at the wavelength of
(350 nm), then gradually decreases with increasing temperature until it
reaches its lowest value at 900 nm. In the range of (900-1000 nm), the
absorption spectrum remains almost constant. It was also shown that the
absorption spectra of the prepared films decreased with increasing
temperature from (400 °C) to (500 °C). The optical energy gap was
calculated and it was found that it decreased with decreasing temperature
of the substrates. Its calculated values ranged (2.27-2.24 eV) for
temperatures (500, 400 °C) respectively. The results of some optical
constants also showed that they all decrease in general with increasing base
temperature. Porous silicon (PSi) was prepared using a pure p-type silicon
wafer with an area of (2 cm?) using the electrochemical etching technique.



The etching process was carried out in an electrolytic solution consisting
of hydrofluoric acid (HF) mixed with ethanol at a concentration of (15%)
an electric current of (10 + 2 mA/cm?) was applied to the sample for (10
minutes) to induce the etching process and form the porous structure. Then
a photodetector (p-n-CdO/PSi) was used for cadmium oxide, and the
spectral response (Ra) spectral detectivity (D*) and quantum efficiency (Q)
were calculated.
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