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Fig. 1 Molecular structures of n-type material D25DFPP
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photovoltaic device
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Fig. 3 UV-Vis absorption spectra of CuP¢/D25DFPP film
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Fig. 4 PL spectra of of CuPc/D25DFPP film
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Fig. 5 SEM and AFM images of CuPc¢/D25DFPP film
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Abstract: There are few studies on n-type organic materials except fullerenes. A fluorinated n-type organic material N,
N'-di- (2, 5-difluorophenyl) -3, 4, 9, 10- perylenetetracarboxylic diimide (D25DFPP) was synthesized, the CuPc/
D25DFPP heterojunction was manufactured and researched, and introduced into the ITO/PEDOT:PSS/CuPc/D25DFPP/
Al structure photovoltaic device. The results show that the UV-visible absorption spectra of D25DFPP and CuPec films are
complementary effect. The ultraviolet photoelectron spectroscopy (UPS) of the heterojunction results show that band
bending and interface dipole effect are observed at the interface. A strong charge transfer is occurred between CuPc and
D25DFPP, and their energy levels is matching well. The conversion efficiency of the solar cell after annealing at 120
degrees is about 0.82% , two times larger than that of untreated device. Due to larger grain and strong fluorescence
quenching after annealed, which leads to a potential application in photoelectronic conversion.

Keywords: fluorination; thin films; heterojunction; energy level structure ; organic solar cell



