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Effect of Variation in Environmental Pressure of
Solvent Annealing on The Performance of Polymer Solar Cells
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Abstract; Polymer solar cells based on blends of poly ( 3-hexylthiophene) (P3HT) and [6, 6]-
phenyl-Cg, -butyric acid methyl ester (PCBM) were fabricated by solvent annealing under different
environmental pressures. The performance of the solar cells were tested by X-ray diffraction
(XRD) , atomic force microscopy ( AFM) images and absorption spectra. By increasing the environ-
mental pressure of solvent annealing, the optical absorption of the active layer was enhanced, the
crystallinity of the active layer and the phase segregation of P3HT and PCBM were improved, which
facilitated photogenerated exciton dissociation and charge-carrier transport. The power conversion ef-
ficiency of the polymer solar cell fabricated by solvent annealing under 2.0 MPa is 3. 69% , which is
29% higher than that of the one fabricated under atmosphere pressure.
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Fig.2  J-V characteristics of the PSC devices under illumina-

tion (a) and in the dark (b)
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Table 1 ~ Parameters of PSC devices
i/ MPa V../V J./(mA - em™?) Noen/ %o FF/% R/(Q-cem®) R,/(Q-cm’)
0.1 0.55 8.10 2.85 64 4.25 455
1.0 0.55 8.95 3.18 65 3.28 1032
2.0 0.56 9.23 3.69 71 2.65 2778
3.0 0.57 9.00 3.57 70 2.98 1923
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Fig.3 XRD patterns of P3HT: PCBM films fabricated by sol-

vent annealing under different environmental pressures
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Fig.4  Absorption spectra of P3HT: PCBM films fabricated
by solvent annealing under different environmental

pressures
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