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Abstract

The obtained results in this research could be added a new vision in the field
of preparing porous silicon. The layer of nano-porous silicon is prepared using
the electrochemical etching method for a p-type silicon with directionality
(111) and electrical resistance (0.1-10 Q.cm) at etching times (5, 10, 15 min)
in 25% concentration of hydrofluoric acid (HF) and a constant current density
of 12mA/cm?. The structural, topographic, chemical, optical and electrical
properties of nano-porous silicon are studied with and without zinc sulfide
(ZnS) deposition for different concentrations (0.1M, 0.3M, 0.5M). It is
demonstrated through the X-ray diffraction, atomic force microscopy,
scanning electron microscopy, Fourier infrared spectroscopy, and optical and
electrical properties that the porous silicon with a nanostructure is obtained
and the deposited ZnS layer improves the properties of the porous silicon.
X-ray diffraction (XRD) showed that the total width at the center of the
maximum peak of porous silicon increases with increasing the ZnS
concentration. Moreover, all identical peaks and patterns are obtained, which
indicate that the ZnS layer has a hexagonal structure. We also notice from the
images of the atomic force microscope (AFM) and the scanning electron
microscope (SEM) that the porous silicon has a spongy structure and the pore
diameters and surface roughness within the nano-scale range which is increase
with increasing the ZnS concentration. In addition, the FTIR spectroscopy
shows the aggregates that appearance with different vibration modes of bonds
with intensity of the absorption peaks that increases with increasing ZnS
concentration. The results of optical properties show that there is a decrease
in the values of the absorbance, reflectivity, and refractive index with
increasing ZnS concentration, and the gap energy also decreases with
increasing ZnS concentration. The electrical properties of ZnS layer deposited
on nano-porous silicon showed a significant improvement with increasing its
concentration. The current-voltage characteristics show that the samples have
Rectifier behavior, we can noticed that the values of the ideality factor and the
barrier voltage decrease with increasing the ZnS concentration, while the
reverse saturation current increases with increasing the ZnS concentration.
The results shows that the value of the maximum sensitivity is equal to 5.11
for the ZnS/PSi hetrojunction at the ZnS concentration of 0.5M compared to
the concentration of 0.1M, which find to be 3.0. The above results display that
the ZnS film deposited on porous silicon can be applied in the field of gas
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