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Abstract

These results add a new insight in the field of the porous silicon
preparation with new properties. Porous silicon was prepared by the
Photo- electrochemical etching method of n-type silicon wafer with
electrical resistivity 0.01-0.02 Q.cm and orientation (100) in 20% HF ,
current density of 15 mA/cm® and the etching times of (5 and 15 min).
Silver nanoparticles were deposited on porous silicon layer by energies
of 400,600 and 800 m J, 200 pulses and frequency of 6Hz, by a high-
power pulsed laser ablation technique. The structural, surface, optical,
electrical and chemical properties as well as the spectral response of the
porous silicon layer were studied before and after the deposition of silver
nanoparticles. The results of XRD showed that the FWHM of the
porous silicon layer increased with increasing etching time. It is clear that
the thin film remains in the crystalline phase before and after deposition
of the silver nanoparticles, and the porous silicon layer has a new peak
intensity and the diffraction angle was shifted slightly towards the small
values with increasing the distance between the planes. It can be seen
the Atomic force microscopy (AFM) and Scanning electron microscope
(SEM) of Porous Silicon have a sponge like structure .Furthermore, the
pores diameter and the surface Porous Silcon have nano sizes and
increased with increasing of the etching time, while we notice that the
diameter of the pores decreased with increasing of the laser energy due
to the growth of Silver nanostructures on the walls separating between
the pores. The results of the optical properties showed that the values of
absorbance and absorption coefficient were increased with increasing the
laser energy due to the presence of surface Plasmon resonance. The study
of Fourier Spectroscopy (FTIR) revealed presence of groups at different
vibration patterns of the bonds and that the intensity of the absorption

peaks increased with the increasing the laser energy. The electrical



properties of the porous silicon layer showed improvement after
deposition of silver nanoparticles. Current-voltage characteristics indicate
that the samples behave in rectifier behavior. It is clear , the current
density increased with increasing the laser energy due to an increase in
the generation of electron — hole pairs in the depletion region between
layers of porous silicon and silver nanoparticles. The results of the
spectral response of the photo detector showed that the values of the
response increased with increasing of etching time, due to the nature of
the crystal structure of porous silicon. The responsitivity increased with
increasing the laser energy. Additionally , response have higher values

compared to porous silicon. It can be seen presence of a new absorption
edge located in the range 400-420 nm when depositing silver
nanoparticles, which gives an excellent optical detector. This study shows
that porous silicon prepared by photo-electrochemical etching method
before and after deposition of Silver nanoparticles can be used in several

important applications due to its unique physical properties.
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