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Recent Progress on Research of Polymer Solar Cells
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Abstract: The recent development on polymer organic cells was reviewed. New polymers with low bandgap
S0 as to better match the solar spectrum can enhance the light absorption. Bulk heterojunction of donor and
acceptor materials with phase separation at nanometer scale can dramatically increase the efficiency via the
improvement on excitons’ diffusion and separation, and the charge transport. In order to further improve the
efficiency of bulk heterojunction solar cells based on polymer/PCBM blend, the perfect polymer should bear
low bandgap and low HOMO level simultaneously, thereby collaboratively increase the short circuit current

and the open circuit voltage.
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Figure 1.Bulk heterojunction organic polymer solar cell schematic diagram
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Figure 2. Some typical low bandgap polymers
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Table 1. Typical low bandgap polymers properties of solar cells

HOMO LUMO Eg(opt) Voc Jsc FF n
Polymer eV) V) V) (mA) (mA) ) %) Ref.
D -5.80 -35 1.03 6.3 0.43 2.8 142.43)
2 -5.39 1.82 0.90 9.5 0.507 5.4 2
o 5.1 34 1.7 (film) 0.66 9.4 0.47 2.9 [aa]
0.61 11.3 0.58 4.0 (Cro)
4 -5.05 -3.27 1.45 0.68 12.7 0.55 5.1 (Cro) w8l
-4.90 -3.20 i 0.58 125 0.654 4.76 (48]
(5 1.62 (film) 0.56 15.0 0.633 5.30 (Cro)
(6 -5.37 -3.14 1.85 0.82 15.4 0.39 49 22
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