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Abstract:

This thesis included several studies on the performance of semiconductor devices in
which semiconductor films (CdSe) and (p-CuS) prepared by chemical spray
deposition were used, individually and together. In an advanced stage, the
appropriate deposition temperature was calibrated to work by depositing n-CdSe
films on soda lime glass substrates (SLGs) at different temperatures (60-100-150-
200-250-300°C). It was best at a temperature of (100°C) by testing the structural,
morphological and optical properties of the prepared films. These tests were used
for n-CdSe and p-CuS films in the preparation of semiconductor devices later.
Where a pn junction was prepared on silicon with different thicknesses (CdSe) (400,
650, 1037) nm, the characteristics of the diode and the photocell were the best
efficiency at a film thickness of 400 nm, where the efficiency was (4.55%). In a
subsequent study, a PIN diode was prepared from the (p-Si/SiO2/n-CdSe) structure
with different CdSe film thickness. Also, the best performance of the diode’s optical
properties was at the thickness (400nm) of the CdSe film, where the efficiency was
(4.28%). In another study, a Schottky diode was prepared by depositing CdSe on
two types of glass coated with gold (30,45 nm) and another with silver (30,45 nm)
as well. The results showed that the best performance was for thickness (400nm),
temperature (100°C) and for gold (45nm), where the ideality factor (~1) was
obtained. While in silver-plated models, the ideal factor value was higher because
of the chemical reaction between silver and CdSe films. Later, the (p-Si/p-CuS/n-
CdSe) strucutre was prepared from both types of prepared thin films under the
conditions approved above for the 100°C and 400nm films, and it gave a conversion
efficiency of 1.05%. Finally, the structure (PNPN) was prepared from (p-Si/n-
CdSe/p-CuS/n-CdSe) strucure e and also under the deposition conditions adopted
above, giving the photocell an efficiency of 1.03%. These prepared films were of
hexagonal and cubic structure and had a gap energy of (1.74eV ~) and (1.24eV~) for
CdSe and CusS films, respectively.
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