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Abstract

The obtained results in this research have been added a new insight in
the field of preparing of porous silicon with a new properties. The nano-
porous silicon layer was prepared using the photo-electrochemical
etching technique of the silicon wafer from donor type (n-type) with
orientation (111) and electrical resistivity (1-10 Q.cm) at etching times
(5, 10, 15 min) using mixture of hydrofluoric acid (HF) and ethanol
(C,HsOH) at concentration of 18% with fixed current density of 10
mA/cm’. The structural, morphological, chemical, optical and electrical
properties of nano-porous silicon have studied before and after the
deposition of cadmium sulfide (CdS) and lead sulfide (PbS) at different
weight ratios (x=0, 0.25, 0.5, 0.75, 1)%. Using of X-ray diffraction,
scanning electron microscopy, Fourier transform infrared spectroscopy,
optical and electrical properties, the nanostructure porous silicon was
obtained and the process of deposition of thin films of cadmium and lead
sulfide improves these properties of the porous silicon layer. X-ray
diffraction (XRD) measurements showed that the Full width at half
maximum (FWHM) of porous silicon increases with increasing weight
percentage of cadmium ions Cd'? and that the porous silicon remains in
the crystalline phase before and after deposition of PbS and CdS films.
All the identical peaks and patterns were obtained, which indicate that the
crystal structure of lead sulfide PbS is cubic at a direction of (200) and
diffraction angle of 20 = 39.73°, and for the cadmium sulfide CdS has a
hexagonal crystal structure with a direction of (022) at a diffraction angle
of 20 = 31.3°. Scanning electron microscope (FESEM) images reveal that
the porous silicon has a sponge like structure and the pore diameters in
the nanoscale range and increase with increasing weight percentages.
Raman scattering demonstrated that the peak position shifts toward
higher energies (short wavelengths) with increasing weight percentages.
The electrical properties of Cd.Pb;,S thin films on porous silicon
showed vast improvement with increasing weight percentage. Current-
voltage characteristics show that the samples exhibit rectifying behavior,
with ideality factor and barrier potential values decrease with increasing
weight percentage, while the reverse saturation current increases with
increasing Cd** concentration.



The results showed that the prepared films have a good photo-response,
where,the spectral response results of the CdPb,S/porous silicon of
photodetector showed a significant increase in the response values with
increasing weight percentage, It has high response values compared to
pure porous silicon samples. The maximum quantum efficiency values
were found to be 10%, 44%, 23%, 16%, and 14% at weight ratios x=0,
0.25, 0.5, 0.75, and 1, respectively. This study demonstrates that porous
silicon prepared by electrochemical-photochemical etching before and
after deposition of cadmium sulfide and lead sulfide can be used in
several important applications due to its unique physical properties.
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