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Abstract: Polymer solar cells have attracted much
attention because of their advantages such as
lightweight, flexible, colorful, and lowcost. However,
the power conversion efficiency (PCE) is still lower
than that of conventional silicon solar cells. For
further improvement in the PCE, many more photons
should be harvested from solar light. In this article,
we show new approach to improving the light-
harvesting efficiency of polymer solar cells. To
harvest more photons, we have incorporated a near-IR
dye (SiPc) with bulky axial ligands into polymer solar
cells based on binary blends of poly(3-hexylthiophene)
(P3HT) and a fullerene derivative (PCBM). Asa
result, photocurrent is clearly enhanced because of the
additional dye absorption. Interestingly, almost all
the dyes are located at the PSHT/PCBM interface.
This is partly because the surface energy of SiPc is in
between those of P3HT and PCBM. These findings
indicate that dye location in blend films can be
controled even by solution processes on the basis of
careful materials design.

Keywords: polymer solar cells, dye, sensitization,
near-IR, interface, surface energy
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