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AIM OF WORK

Increasing the efficiency of solar cells by increasing the surface 

area of the solar cell through the use of porous silicon.
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𝑺𝒊𝒍𝒊𝒄𝒐𝒏 (𝑺𝒊)

 Formula: Si

 Composition: A single silicon atom.

 Bond Type: Silicon forms strong covalent bonds, thanks to its four valence electrons.

 Molecular Structure: Solid at room temperature, displaying a crystalline structure.

 Electron Configuration: 14 electrons, with the configuration 1s² 2s² 2p⁶ 3s² 3p².

 Band gap of silicon is indirect (1.12)e.v.

 Significance: Integral in electronics as a semiconductor material, used in solar cells, 

and in making glass and building materials.



CRYSTALLINE STRUCTURE OF SILICON



POROUS SILICON (P-SI)

Crystalline lattice of silicon has a two orientation (100) and 

(111) .

Porous silicon is a sponge-like structure of monocrystalline 

silicon (solid silicon with voids therein).

porous silicon has a direct band gap ≈(2)e.v. .



APPLICATION OF POROUS SILICON ACCORDING 
POROSITY

Porosity (%) Level of porosity Applications area for PSi

0-30 Low Microcpacitor, tissue bonding, wafer bonding

30-70 Medium Sensors, silicon on insulator, micromachining, solar cells

70-99 High LED, anti-reflecting coating, nonlinear optics

Porosity(%)=
𝒎𝟏−𝒎𝟐

𝑚1−𝑚3





SCHEMATIC ILLUSTRATION OF THE LIGHT REFLECTION DECREASE 
IN PS/(N-P)SI SOLAR CELL



ENERGY BAND DIAGRAM OF NPS/(N+-P)SI SOLAR CELL
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BEYOND 30% CONVERSION EFFICIENCY IN P-SILICON SOLAR CELLS



Current density in P-Silicon Solar Cells
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