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Abstract

The investigation reported here provides some new insights into the
porous silicon formation and characterization. Porous silicon (PSi),P-type
silicon of resistivity (0.01- 0.02) Qcm and orientation (111), has been
prepared by electrochemical etching (ECE) technique, for etching time
(10,20 and 30) min. with current density (30 mA/cm?) and HF
concentration (15%). Structural, morphological, chemical, optical
electrical properties have been studied before and after annealing process
for (400, 500 and 600)°C for time 30 minute. For XRD, AFM, SEM,
FTIR , Raman and electrical properties of PSi indicate that silicon is with
nano-installation and thermal annealing modifies of these properties as a
function of temperatures .Results of the X-ray diffraction (XRD) exhibit
that crystallite 's size still in nano range for samples before and after
annealing. Porous silicon has(FWHM) broader than C-Si and increases
with increasing etching time due to quantum confinement effect .Study of
atomic force microscope(AFM) and scanning electron microscope (SEM)
images showed for samples before and after annealing that porous silicon
has sponge-like structure and pore diameter, roughness and RMS still in
nano range and that pore diameter increases with increasing etching time
,also chemical structure have been studied (FTIR) as a function of wave
number (500-4000)cm™ ,we note appearance of stretching modes
(O-Si-0), (Si-Si) before annealing then appearance of active bonds on
porous silicon surface Si-Hy after annealing ,these bonds being active to
improve solar cells. Raman spectrum shows broadened peak shifted below
520.13 cm™ . The down shift toward lower energies is more sensitive and
distinct for porosity of porous silicon and spectra indicate that the effect
of annealing depends non-linearly on the temperature due to photon
confinement. Experimental results of reflection decrease with increasing
etching time before and after thermal annealing, this is in a good
agreement with Cauchy model. Electrical properties of PSi show
enhancement with increasing annealing temperature, J-V characteristics
show rectification behavior. Increasing of ideality factor with porosity can
be attributed to the increase in density of state at interface between c-Si
and PSi, ideality factor decreases with increasing annealing temperatures.



C-V measurements demonstrated that the charge carriers decrease and
widths of depletion layer increase by increasing current density and
etching time.

From Photovoltaic measurements, we obtain a maximum efficiency for
the solar cell at etching time 10 min. and 600°C of annealing temperature
compared with other samples.



