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ABSTRACT

Solar cell research evolves m two directions, different concepts to achieve uphill charge
separation and drive an electnic cwrent through an external circuit and finding mew materials to
mmprove the designs. Goal has been either to ephance the efficiency or reduce the cost of
production developmg cheaper environmentally benign procedures.

Dhiscovery of photoelectne effect and 1tz explanation was the beginning of photoveltaic
solence. Since then the matemals sector moved from selemum to cuprous oxide and cadmium
sulfide. Having understood the mechamsm of the photovoltaic diode, the thermodynamac
efficiency of a single junction cell was derved and pew matenals, sibicon gallmm arsemde
cadmium  tellwide paved way for |logher efficencies.  Altermative  approaches,
photoelectrochemical cells and thewr dye-sensitized versions and orgamic photovoltaies recerved
fresh attention, when the uwrgency of preparation for a future energy erisis was widely anficipated.
The next development was solar cells adoptng napo-struchwed matenals and extensive
mveshgations to boost the effictency and stabulity of the fitanium diccade based dye-sensitized
solar cell. The concept of the dye-sensifized sohd-state solar cell, suggested earhier to the popular
electrochemical version gained serious consideration once fimctioning models based on cuprous
iodide and cuprous thiocyanate were demonstrated The next conceptual advancements, was
extremely thin abscrber solar cell first demonstrated with selenmwm as light harvester and
subsequent wse of orgamic lead wodide perowvskites absorbers achieving landmark laboratory
efficiencies. The concurrent developments in the area of bulk heterojmetion and quantum dot
systems also mmvoked new ideas and nano —structunng of matenals. Despite worldwide research
effort, mome of the so-called mano-solar cells have reached the level of widespread
commerciahizaton. Contenders are stll single crystalline siicon and polyerystalline cadmium
telluride and costly gallivm arsemide for limated advanced application. Problems of nanostractured
solar cells and possibilittes of remedymg them will be discussed, highhizhting fundamental
constramts and practical 1ssues.



