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Photovoltaics, wihich 1s the tranalommation of solar energy directly into clectdeal energy,
iz a poseible altemative to conventional somrces of power genewation. Solar SRV
rescerchy, developiuan amd commercigdizetion in this centwiv have been driven by 2
varicty of factors. Among these ars vision and entreprensnrsiinp, the need to break the
current overdependence v fossil fusls and the growing cmphasis ou wivimizing

covironmental degradalion.

All photovoltaic celis tequire 2 rgir sbsrting meecet Contained within the esll strocoure to
absort photons and generate elecirons via the phetevarsic efea. The materials used in
photovoltaic cells tend to have the property of preferentially shsorbing the wavelengths
ol sular lighe that reach the Farth's surface;, however, some solar cells arg oplimizad for
Light absorptien beyond Harth's atmosphere as well, Light abserbing materials can often
bz uzed in muliiple physical confipurations to take advaatage of differen: light absorption
ani charge separalior: mechanisms. Many camenity available solar cells are configrred as
ik mAteriale thal avs suhsequently o into waters and trested in g “top-down” method of
synthesis (silicon being the most prevalent bulk material). Other materisls arc couflgured
a5 me-fias {Inorganic layers, oreanic dyves, and organic polyners) thal ars deposited on
supportitg substrates, while 2 third groop are configured 27 2zrocyoat and used as quanitm
dots {electron-contined nanoparticlos) embedded in o supporting malrix in & "bottom-up”
approach, Sificon rercaing the only msteral that is well-rescarched in Feth bulk and thin-

fim configurazions.

This study involved analysis of materials curenily being used m the phcte ol
todusry, evaluativg their advantages and shorteorsings. It also highlizhis rescarch heing



dene on prospective mualerlals wiich have the potential to signifieantly imuprove the
development of phowveltals technology. The sludy (mnsgresses Tom the fundamentat
vse of crpstaltine silicon semiconductor maerial sad progresaes v the mor2 recent
mgterials such as amorphous silicen, thin flms :nd cenjugzted polymors. IF was found
that the wo major challenses facing the T'V indusiy today are ovesall cost of
manufacturing and low comversion efficencies, which necessitme research in new
materials for the Improvernent of the technclegy. It discusses e use of amorphous
silicon, an allotrope of the crvstalline silicon, in zcarch lo ovcieoms some of the
shortcornings of crystallive sidicon. IE alsa discusses sl lernafives sach as the nsz of other
Croup TV slemenis of the Periodic Table and the most recent iznovation of the thin flms
particularly with respect to fornary compound: such a3 copper zalliom disclenide
{CulaSes) and copper-indium chaleogenides [Culn, (8, Se and T2yl

Hazed on the regearch, the study sirongly suggests that due 1o recent advances in the thin-
film technology moty adustry cxports believe that thin-film PV cells will cventually
dominaie  the marketplave, Once  adequale  advancemeims iv the ecenomics of
phtovnitaics nooir ard sufficient research and development sectors are implemented, the
anals of PV will be reakized - an effordabee, efficlent, environmentally friendly means of

generaling elecidcal power.



