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Abstract

The first part involves the preparation of a porous silicon layer using the
photoelectrochemical etching technique for an n-type silicon wafer with (111)
orientation and a resistivity of (1-10 Q-cm) at an etching time of (5 min)
immersed in hydrofluoric acid (HF) with a concentration of 16% and a
constant current density of 10 mA/cm? The second part includes the
preparation of vanadium pentoxide (V20s) films deposited on glass substrates
and porous silicon using the chemical spray pyrolysis technique, and studying
the effect of solution concentration (0.1, 0.3, 0.5 M) on the structural,
morphological, and optical properties, and using them as NO: gas sensors. X-
ray diffraction (XRD) examinations showed that the full width at half
maximum increases with increasing concentration of vanadium pentoxide
V205, and all peaks and characteristic patterns were obtained, which indicate
that the vanadium pentoxide film possesses a crystalline structure with a
preferred orientation at (110) and a diffraction angle of about 20 = 20.7°. Field
emission scanning electron microscopy (FESEM) images also showed that
porous silicon has a sponge-like structure, and that the deposited films
exhibited a clear control in grain size with increasing concentration, and that
increasing concentration leads to improved crystallinity and increased
thickness of the deposited layer. Energy dispersive X-ray analysis (EDX)
confirmed the purity of the prepared films and the stability of their chemical
composition with increasing concentration. Optical measurements (UV-Vis)
showed that there is an increase in absorbance values and refractive index with
increasing concentration of V20s, while reflectance decreases and the energy
gap decreases with increasing concentration, and the values (2.7, 2.6, 2.5 eV)
represent the energy gap for concentrations (0.1, 0.3, 0.5 M), respectively.
Gas sensor measurements showed that all prepared films have a stable
response as a function of operating temperatures and that sensitivity increases
with increasing concentration, as the maximum value reached 27.65 at a
concentration of 0.5 M compared to 19.52 at a concentration of 0.1 M. These
results confirm that V20s films deposited on porous silicon can be applied in
gas sensors and many other fields due to their distinctive physical properties
that can be tuned by controlling the solution concentration, deposition
conditions, and operating temperature, making them suitable for optical and
electronic applications.
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