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Abstract

The aim of this study is the preparation of CdS and CdTe thin films, study
their structural, electrical and optical properties and applications as photo
detectors and solar cells.

CdS thin films have been prepared by chemical bath deposition CBD,
where the electrolyte solution consists of thiourea as a source of sulfur and
cadmium chloride or cadmium acetate as a source of cadmium. While the
high vacuum evaporation technique was used in CdTe films preparation, at a
pressure of about 10-5Torr and 5730K heat substrate.

The CdS/CdTe solar cell prepared by deposition of CdS optical window
thin film on conducting glass (glass coated with ITO), then a layer of absorber
material CdTe was deposited on the transparent layer using vacuum
evaporation technique, after that, electrodes were deposited on CdTe after
heat treatment by CdCI2 and chemical etching by nitric-phosphoric acid
solution NP.

The X-Ray diffraction technique was used in the study of structural
properties of CdS and CdTe thin films. The results proved that the CdS films
were single phase with hexagonal structure (Wurtzite structure), after and
before heat treatment, where the cadmium source was CdAc2. The preferred
orientation was [002]. While in the case of CdCI2 as source of cadmium the
films were cubic system in zinc blend type and the [111] was the preferred
orientation.

The X-ray diffraction for CdTe films have shown that it’s a polycrystalline
with cubic structure before and after heat treatment with CdCI2, and the
preferred orientation 1s [111]. Characterized peak of Te was observed after
etched by NP solution, while a peak of CuXTe shown of X-ray

pattern after evaporation of thin layer of Cu and annealing under N2 gas at
4730K .

The optical properties of the thin films were studied by measuring the
transmission and absorption. The optical energy gap of CdS was calculated to
be (2.42-2.24)eV for the films with CdAc2 as a source Cd and (2.52-2.30)eV
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for the films with CdCI2 as a source of Cd . While the energy gap of CdTe

thin films were (1.488-1.495)eV. The optical constants were calculated for the
thin films, such as the dielectric constant and optical conductivity.

The electrical measurements of CdS and CdTe thin films were obtained
in dark and light conditions at R.T. . The CdS thin films conductivity found to
be increased as light intensity increased, while the conductivity of CdTe thin
films was greater affected by chemical etching with NP solution than its
effect by light intensity.

The CdS optical conductivity measurements showed that the thin film is
aphotodetector with a maximum response at 470nm and 498nm wavelength
with CdAc2 and CdCI2 as a source of Cd respectively.

The CdS/CdTe solar cell electrical measurements indicated that the
saturation current density value was Jo=0.337mA/cm?2 and the quality factor
n=1.8, at dark. While at light intensity of 1000 W/m2, the open circuit voltage
was Voc=292mV, short circuit current density Jsc=4.4625mA/cm?2 and full
factor of 22.3%. The efficiency of the cell was 0.29%.

The spectral measurements results have shown that the CdS/CdTe solar
cell has posses a spectral response at optical light range (540-820)nm, and can
be used as a photodetector in stead of Si solar cell.
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