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Abstract

The effect of a group of factors on the optical and structural properties of
thin films prepared from cadmium sulfide CdS, cadmium oxide CdO and CdS-
CdO junction on glass bases and slices of silicon type (p) with a direction (111)
was studied using the thermal chemical spray system.

The thickness of the cadmium oxide films changed between (7-42 um)
when changing the deposition temperature, while the thickness changed
between (37-29) um with the number of sprays carried out to prepare the film.
As for the cadmium sulfide films, they were prepared with a fixed thickness of
approximately 15 pm.

Thin films of semiconductor cadmium oxide were prepared from
solutions prepared by mixing 0.3gm of cadmium chloride dissolved in 50ml of
distilled water with 0.4gm of potassium hydroxide also dissolved in 50ml of
distilled water. Different temperatures ranged between (200-350 °C) with an
increase of 50 °C, and the scanning electron microscope images and X-ray
spectrum showed a clear change in the structural properties and grain size of the
prepared films with the change in deposition temperatures, where the rate of
grain dimensions changed from 71.3nm at deposition temperature of 200°C to
78.7nm at deposition temperature of 300°C, and this change in the structure and
particle dimensions was reflected on the optical properties and energy gap of
these films, which changed from 3eV at temperature of 200°C to 2eV at
temperature of 3000C.

Cadmium oxide films were deposited from constant solution
concentrations and deposition temperature, but with different number of sprays
(15 and 25 sprays). The scanning electron microscope images and the X-ray
spectrum showed a clear change in the structural properties when increasing the
number of sprays. It was noted that the porosity of the membranes increased
with the increase in the number of sprays, accompanied by a clear change in the
average particle size of the prepared films, where the films prepared from 15
sprays were about 93nm and for the films prepared from 25 sprays are about
88nm, and this change in the structure and dimensions of the particles led to a
clear change in the optical properties and the energy gap of these films, where
its value was approximately 2.2 eV for films prepared from 15 sprays, while its
value became 2.3 eV for films prepared from 25 sprays.

We used glass bases as a basis for precipitating cadmium sulfide films
from a solution prepared from mixing 0.3gm of cadmium chloride CdCl,
dissolved in 50ml of distilled water and 0.4gm of sodium sulfate Na2S also
dissolved in 50ml of distilled water. Sedimentation was sealed at a deposition
temperature of 250°C and 10 sprays. The scanning electron microscope images
showed homogeneity in the surfaces of the films and the dimensions of very
small particles within the nan scale and ranged between (89.4-27.11 nm), while



the average particle size was in the range (59.39nm). This is consistent with the
X-ray spectrum, where the dimensions of the grains calculated by Shearer's
equation were about 88 nm ,We also found that the refractive index and the
damping factor decreased with the increase of the wavelength, while the energy
gap was about (2.7eV).

Electron microscopy images showed a significant change in the structural
properties of two samples of junction of cadmium oxide and cadmium sulfide,
where the cadmium oxide films prepared from 15 sprays were characterized by
their porous shape. Cadmium oxide with 25 sprinkles, where cadmium oxide
granules worked as a catalyst in the construction of tubes of different diameters
of cadmium sulfide, and this result agreed with the X-ray spectrum, where the
composition changed from random to crystalline, and the size of the particles
changed with the change in the number of sprinkles approximately from 82.6
nm for the prepared samples From 15 sprays to 70.2nm for samples prepared
from 25 sprays of cadmium oxide. It is worth noting that the energy gap also
changed from 2.4eV to 2.6eV.

The electrical properties of the junction Si-CdO, Si-CdS junction and Si-
CdO-CdS junction were studied as diode and solar cell. The curves were similar
to the properties of the diode and the solar cell. The closed circuit current of the
Si-CdS junction was (18.3uA) and the open circuit voltage was (30.1mV). ) The
greatest current for this circuit was (19.3pA), the greatest voltage was (16.8V),
the closed-circuit current of the Si-CdO junction reached (32.1nA), the closed-
circuit voltage amounted to (35.2mV), and the greatest current for this circuit
reached ( 31.1pA) and the maximum voltage was (25.6mV), while the closed
circuit current and the open circuit voltage of the CdS-Si-CdO divider were
(42.81A) and (49.2mV), respectively, and the greatest current for this circuit
was (40.3uA) ) The greatest voltage was (30.3mV), and the filling factor (ff)
was calculated for each of the three connections and it was within the limits of
0.588, 0.704 and 0.579.
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