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Abstract
Organic photovoltaics currently lag behind their “inorganic” counterparts because of low solar 

energy conversion efficiencies. Several research groups are addressing conversion efficiency by 
employing a combination of nanomaterials and unique nanoscale architectures. Recently, new hy-
brid organic-inorganic photovoltaics are being studied and known as third generations’ solar cells. 
These photovoltaics consist of light absorbing polymers in contact with semiconductor nanocrys-
tals or nanostructured metals. The nanomaterials affect electro-optical properties of the conducting 
polymer, which include assisting in absorption of red and near-IR photons, a significant portion of 
the solar spectrum. To investigate thoroughly these new generation of solar cells containing poten-
tial efficient polymers, devices composed of PCBM (acceptor type fullerene C60), P3HT (donor 
conjugated polymer) and another low band gap material (LBG, undisclosed compound) have been 
prepared. High resolution AFM images have been carried out for surface characterization. Flat sur-
face without any distinct structure was observed in the AFM images of the sample reference (1:1:0 / 
P3HT:PCBM:LGB) in contrast with a phase separated structure appeared with different domain size 
from 10 nm to 200 nm depending on the organic molecules concentration. The organic solar cell with 
low band gap (0.76:1:0.23 P3HT/P1/PCBM) ratios showed improvement in efficiency. In this case, 
the average domain sizes are estimated to be 11 nm, approaching the ideal domain of the exciton dif-
fusion length. A finer phase separation observed confirms the intimate mixing of P3HT and PCBM 
at the nanoscale. One can clearly observe well-defined interfaces where the phase separation within 
the P3HT and PCBM can be seen as bright and dark regions, which are attributed to polymer rich 
domains and PCBM-rich domains, respectively. A relationship has been performed between the pho-
tovoltaic performance and morphology. Furthermore, Raman spectroscopy is used to clearly identify 
the chemical nature of the different domains. First measurements showed that the Raman signal of 
P3HT completely masked that of PCBM. Further work is in progress to optimize PV performance of 
these copolymers.
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