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Abstract

This study tackled the design of a solar cell based on a CdSe film using the
simulation program (SCAPS), which initially consisted of three layers: the absorber
layer p-CdSe (cadmium selenide of the positive type), the buffer layer n-CdSe
(cadmium selenide of the negative type), which was chosen from among a number
of materials because it has the best conduction band offset with the absorber layer
and the highest efficiency, and ITO (indium tin oxide) window layer. And the study
of the effect of layers thickness on the cell performance. Through the study, the
thickness (2000, 5000) nm was considered as an ideal thickness for the absorber
layer, and the thickness of 100 nm was considered as an ideal thickness for the
buffer layer and an ideal thickness for the window layer at which the cell had good
performance. And from the study of the effect of the concentration of the carriers of
the absorber layer and the buffer layer on the cell performance, the concentrations
10" ¢cm™ and 10" cm™ were selected as the ideal carrier concentrations for the
absorber layer and the buffer layer, respectively, and an ideal composition was
obtained for the first cell with the thickness of the absorber layer 2000 nm and with
parameters (Voc = 1.057V, Jgc = 20.12 mA/cm?, FF = 86.53%, Eff. = 18.39%) and
for the second cell with the thickness of the absorber layer 5000 nm and with
parameters (Voc =1.084V, Jsc =20.87 mA/cm?, FF =88.02%, Eff. =19.92%), and
then study the effect of temperature and light intensity on the performance of the
first cell, which considered as the ideal cell. The addition of a fourth layer to the
cell was studied, which is the back surface field layer (BSF), as this layer works to
improve and increase the efficiency of the cell, as an efficiency of 21.9% was
obtained with the thickness of the absorber layer 1500 nm. CdSe films were
prepared on glass and ITO substrates in the experimental study using the chemical
bath technique (CBD) with a deposition time of 3h and a temperature of 50°C, and
the substrates were positioned at an angle of ~(15-20)° within the deposition

solution. The grain size was also calculated, as it was found that the grain size of
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the films deposited on ITO substrates is higher than on the glass substrates, and this

is due to the difference in the size of the nuclei during the formation of the film.
The electrical properties of current-voltage (I-V) of the ITO/CdSe composition
were also studied, as the results showed the emergence of an Ohmic contact
resulting from the conduction electrodes (Ag, ITO) with the CdSe film, the
photosensitivity of the produced films was studied, and it was discovered that the
photosensitivity rises with the intensity of illumination and with the thickness of
the film, indicating that these films can be employed as photodetectors, solar cells,

and other photovoltaic applications.
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