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Abstract: P3HT:PCBM bulk heterojunction solar cells added with ferroelectric polymer were fabricated and
characterized. By incorporating P3HT:PCBM solar cell with P(VDF-TrFE) ferroelectric additive, the power

conversion efficiency was increased up to nearly 50%. Photoacoustic analysis on this phenomena was carried out

for the first time. Through this study, we find that the ferroelectricity of the polymer additive plays the key role in

the enhancement of the power conversion efficiency of the organic solar cell by suppressing the non-radiative

recombination of charge transfer exciton more effectively.
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Table 1. Characteristic parameters of the reference P3HT:PCBM
solar cell under study.

PCE(%) 0.965

Voc(V) 0.445

Jse(mA/em? 5.238

F-F(%) 41.333
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Fig. 1. Absorption characteristics of the photoactive blend
layers with different P(VDF-TrFE) concentration ratio.
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Fig. 2. Surface morphology of the photoactive blend layers
with different P(VDF-TrFE) concentration ratio. (a) 0%, (b)
5%, (c) 10%, and (d) 20%.
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Fig. 3. J-V characteristics of cells with P3HT:PCBM blend

with different P(VDF-TrFE) concentration.

Table 2. Characteristic parameters of cells with P3HT:PCBM
blend with different P(VDF-TrFE) concentration ratio.
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Table 3. Photoacoustic characteristics of cells with P3HT:PCBM
blend with different P(VDF-TrFE) concentration ratio.
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Fig. 4. Power conversion efficiency (@) and photoacoustic
conversion efficiency ([J) of cells in which active layer is
added with P(VDF-TrFE). Photoacoustic measurement has been
carried out under illumination of LED light (450 nm).
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