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Improvement of Ag NPs to The Performance of Polymer Solar Cells
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Abstract: In order to improve the short-circuit current of the polymer solar cells, water-soluble sil-
ver nanoparticles (40 nm) were used to attach on ZnO film which acted as electron transport layer of
the device with the structure of ITO/ZnO/AgNPs/P3HT: PC,); BM/MoO,/Ag. The resonance ab-
sorption peak of localized surface plasmon resonance (LSPR) of Ag NPs appears at 410 nm and the
full width at half maximum (FWHM) is 60 nm. Compared to traditional devices, the short-circuit

current of the experiment device increases about 20.2% , and the power conversion efficiency in-

creases about 17.2% .
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Fig. 1 Structure (a) and flat energy band diagram (b) of

the inverted polymer solar cells
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Fig.2 TEM images of Ag NPs under different resolution.
(a) 0.5 pwm. (b) 50 nm.
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Fig.3 SEM image of Ag NPs
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Table 1  Performances of the devices with Ag NPs layers

coated at different spin-speed

#H J./(mA - em™?) V./V FF/% PCE/%

BRI 7.79 0.57  66.93 2.97
3 000 /min 8.32 0.57 64.13  3.04
2 000 r/min 8.49 0.58 63.44 3.12
1 500 /min 9.08 0.56 62.62 3.19
1 000 r/min 9.05 0.56  63.58  3.22
700 1/min 9.13 0.55 65.74 3.30

AL 9.36 0.58 64.15 3.48

o 1]

— Control device
—*—3 000 r/min

-2r —8—2 000 1/min
——1 500 r/min
4+ =1 000 r/min
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Fig. 4  [-V characteristic of the samples under AM1. 5G

(100 mW « em™?) illumination
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