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            Abstract
Following the development of the bulk heterojunction1 structure, recent years have seen a dramatic improvement in the efficiency of polymer solar cells. Maximizing the open-circuit voltage in a low-bandgap polymer is one of the critical factors towards enabling high-efficiency solar cells. Study of the relation between open-circuit voltage and the energy levels of the donor/acceptor2 in bulk heterojunction polymer solar cells has stimulated interest in modifying the open-circuit voltage by tuning the energy levels of polymers3. Here, we show that the open-circuit voltage of polymer solar cells constructed based on the structure of a low-bandgap polymer, PBDTTT4, can be tuned, step by step, using different functional groups, to achieve values as high as 0.76Â V. This increased open-circuit voltage combined with a high short-circuit current density results in a polymer solar cell with a power conversion efficiency as high as 6.77%, as certified by the National Renewable Energy Laboratory.
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                    Figure 1: Comparison of three different polymers.


Figure 2: Characterization of devices based on PBDTTTâ€“E, PBDTTTâ€“C and PBDTTTâ€“CF.


Figure 3: Photoconversion efficiency study.


Figure 4: Tapping-mode atomic force microscopy images of the three films used in making the devices (under optimized device conditions).
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