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Influences of Organic Layer/Cathode Surface Modification
to the Performance of Bulk Heterojunction
Polymer Solar Cells
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(Institute of Optoelectronic Display s Fuzhou University , Fuzhou 350002, CHN)

Abstract: Four types of devices with different structures were fabricated, and the influences
of organic layer/cathode surface modification to the performance of bulk heterojunction polymer
solar cells were investigated in details. When depositing a layer of PCBM on the surface of
P3HT:PCBM thin film by spin—coating, followed by the deposition of a 0. 5nm— thick LiF, the
fill factor and power conversion efficiency of the polymer solar cells can be improved significant-
ly. The origination of the improvement was investigated by studying the optoelectronic properties

of the solar cells and the morphology of the organic thin films.
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Chemical structures of P3HT and PCBM, and four types of bulk-heterojunction polymer solar cells with different
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Fig. 2 J-V curves of the four types of solar cells with va-

rious structures
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3 (a)P3HT.PCBM AFM ; (b) P3HT . PCBM AFM ; (0)PSHT . PCBM/LiF
AFM ; ()P3HT . PCBM/PCBM AFM ;(e)P3HT . PCBM/PCBM AFM ; (D
P3HT.PCBM/PCBM/LiF AFM

Fig. 3 The AFM images of PSHT.PCBM, P3HT.PCBM/LiF, P3HT.PCBM/PCBM, and P3HT.PCBM/PCBM/LiF thin

films

“s” , ,

o P3HT . PCBM 15
nm PCBM, 0. 5 nm
LiF o

9. 59 mA/cm?, 41, 249% .
2.11%.

[1] Padinger F, Rittberger R S, Sariciftci N S. Effects of post
production treatment on plastic solar cells [J]. Adv Funct
Mater. , 2003, 13, 85-88.

[2] Zhou Y H, Zhang F L, Weng T, et al. Multi-folded polymer
solar cells on flexible substrates [J]. Appl Phys Lett, 2008,
93. 033302-033305.

[3] Marisol Reyes-Reyes, Kim Kyungkon, David L. High-effi-

ciency photovoltaic devices based on annealed poly ( 3-hexyl-
thiophene) and 1-( 3-methoxycarbonyl)-propyl-1-phenyl-( 6,
6) C61 blends [J]. Appl Phys Lett, 2005, 87: 083506~
0835009.

[4] Ma W, Yang C, Gong X, et al. Thermally stable, efficient
polymer solar cells with nanoscale control of the interpenetra-
ting network morphology [J]. Adv Funct Mater, 2005, 15:
1617-1622.

[5] Sun Y M, Welch G C, Leong W L, et al. Solution-processed
small-molecule solar cells with 6. 7% efficiency [J]. Nature
Mater, 2012, 11:44-48.

[6] Xue Lili, Liu Leijing, Gao Qiang, et al. Planar-diffused pho-
tovoltaic device based on the MEH-PPV/PCBM system pre-
pared by solution process [ J]. Sol Energy Mater Sol Cells,
2009, 93: 501-507.

[71 Gupta D, Bag M, Narayana K S, Correlating reduced fill fac-
tor in polymer solar cells to contact effects [J]. Appl Phys
Lett, 2008, 92, 093301-093303.

[8] Bertrand T V, Christopher J] T, Sarah H T, et al. Improving
the Reproducibility of PSHT: PCBM Solar Cells by Control-
ling the PCBM/Cathode Interface [J]. J Phys Chem C, 2009,
113.18978-18982.

[9] Brabec CJ. Shaheen S E, Winder C, et al. Effect of LiF/met-
al electrodes on the performance of plastic solar cells [J]. Ap-
pl Phys Lett, 2002,80 12881290,

[10] Campoy-Quiles M, Ferenczi T, Agostinelli T, et al. Charge-
density-based analysis of the current-voltage response of poly-
thiophene/fullerene photovoltaic devices [ J]. J Nat Mater,
2008, 7:158-164.

[11] Xu Z., Chen L. M, Yang G, et al. The PCBM in the fast grown
blend films spin-coated on glass was selectively removed using
OT [J]. Adv Funct Mater, 2009, 19.:1227-1234.



