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Influence of Solution-Processed Conditions on
Polymer Bulk Heterojunction Solar Cell Performance
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Changchun 130022, China,E-mail :wlj15 @163. com;
2. School of Science » Changchun University of Science and Technology » Changchun 130022, China)

Abstract: The organic solar cells have been extensively studied due to low fabricated cost,
easy processability and compatibility with flexible substrates. The bulk heterojunction solar
cells based on poly(3-hexylthiophene) (P3HT) and [ 6,6 ]-phenyl-Cy,-butyric acid methyl es-
ter (PCBM) blends has been prepared with the solution-processed method. Influence of pro-
cessing conditions on the performance of P3HT : PCBM solar cells were investigated under
ambient atmosphere, such as heated-up time of P3HT : PCBM solution on water bath, P3HT:
PCBM weight percent, spin-coating speed, and solvent annealing of P3HT: PCBM thin film.
P3HT:PCBM solar cells with open circuit voltage of 0. 62 V, short circuit current density of
14. 97 mA/cm?®, fill factor of 42. 21% and an efficiency of 3. 92% were obtained by using the opti-

mum condition. This improvement in the efficiency is possibly due to the homogeneous mixture and
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higher ordering PSHT:PCBM thin films, which enhanced carrier carrying ability as well as enlarged

contact area of the polymer molecules rearrangement. The efficiency of the organic polymer bulk

heterojunction solar cells was also improved. The good fabricated environment under ambient at-

mosphere was benefit to their commercialization.

Key words: P3HT:PCBM polymer; bulk heterojunction; solar cell; solution processing
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Fig.1 J-V curves of devices on the various heated-up

time in water bath
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Table 1

heated-up time in water bath
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12 0.62 5.73 48. 39 1.72
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Fig. 2 Efficiency of the solar cells on the various heated-

up time in water bath
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Fig.3 J-V curves and P-V curves of devices on the various

speed of spin coating
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Table 2 Electrical characteristic parameters on the various
speed of spin coating
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Fig. 4  Efficiency of the different solar cells on the

various speed of spin coating
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Table 3  Electrical characteristic parameters on the various
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Table 4 Electrical characteristic parameters on the various an-
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