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Development of semiconductor materials for ternary solar cells to control the
interface of the active layer
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In this project, a ternary system composed of a thaizolothiazole-thiophene
polymer (PTzBT) and PCBM with a small amount (ca. 6 wt%) of the third component of ITIC, IT-4F,
IEICO-4F, and 3TT-FIC greatly improved the efficiency up to 10.3% (JSC = 16.5 mAcm 2, VOC = 0.89 V,

FF = 0.70) from those of the PTzBT:PCBM binary system (7.5%: JSC = 11.3 mAcm 2, VOC = 0.87 V, FF =
0.76). Furthermore, modification of the polymer structure has led to the efficiency close to 11%.
We note that this is probably the smallest third component ratio for ternary blend cells that
exhibit efficiencies over 10%. Interestingly, although this ternary blend system included only 6 wt%
of the third component, the external quantum efficiency at the third component absorption was
similar to that at the polymer absorption. In addition, optimal active layer thickness of the PTzBT:
PCBM:third component ternary blend cells was as thick as 370 nm.
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