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EXRE

Polymer bulk heterojunction (BHJ) solar cells have attracted great
attention due to low cost, solution processibility, light weight, flexibility
and semi-transparency. In the present work, we first studied the interface
engineering of poly-3-hexylthiophene (P3HT)/TiO, nanorods hybrid
solar cells. We developed a two-stage surface modification instead of
widely used pyridine surface modification. In the first stage, we adopted
pyridine derivatives including 2,6-lutidine (Lut) and 4-tert-butylpyridine
(tBP) to modify the surface of TiO, nanorods. Subsequently, we injected
small conducting molecule
2-cyano-3-(5-(7-(thiophen-2-yl)-benzothiadiazol-4-yl)thiophen-2-yl)
acrylic acid (W4) into the aforementioned solution. We found out that
the amount of adsorbed small molecule W4 in the second stage would be
affected by the residual oleic acid in the first stage. Consequently, as
compared to TiO,-Lut-W4, the electron mobility of TiO,-tBP-W4
increased from 8.95x10™° cm?/V - s to 6.79x10™ cm?/V - s, and resultant
power conversion efficiency was also improved from 0.52% to 1.36%.

In the second part of the present work, we investigated a series of
soluble low band gap isoindigo based polymers (PCl) with

cyclopentadithiophene (CPDT) as donor unit and isoindigo (I) as



acceptor unit, decorated with two kinds of side chains, octyl (8) and
2-ethylhexyl (e). The molecular structure effect of the side chain on the
optical, electrochemical and photovoltaic properties have been
quantitatively studied. The PCE of 4.0% has been achieved based on the
PCele/PC;;BM bulk heterojunction in forward device structure.

Finally, we set our goal to fabricate series tandem polymer solar cell
device. The current results show the V. of 1.45 volts which is the
summation of those of the sub-cells. This suggests that the two sub-cells

are efficiently stacked together into a tandem polymer solar cell.
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