Metal oxides and organic molecules for interface
engineering in high performance polymer solar cells
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Polymer solar cells (PSCs) are one of the most attractive solar cell technologies as they
combine the controlled functionalization and optoelectronic properties of conjugated
polymers with solution processability, flexibility and low cost. One of the most critical
components that affects device efficiency and stability is the functionality of the
interfaces between the electrodes and the organic layers employed. To this regard, various
interfacial engineering strategies have been exploited to control charge
injection/extraction, transport and recombination, and improve device performance. [1]
Herein, we investigate in detail representative inorganic and organic compounds, namely
metal oxides such as fluorine-doped tantalum pentoxide [2] and organic small molecules
such as functionalized boron-dipyrromethenes (BODIPYs) [3], that can be deposited at
low temperatures or processed directly from orthogonal solvents (with regard to
conjugated polymers) as highly effective interfacial layers for improved hole and electron
transfer/extraction, respectively, in PSCs. As a result, significant improvements in both
efficiency and stability of bulk heterojunction PSCs based on various commercially
available organic semiconductors was achieved as a result of improved interfacial
energetic level alignment facilitating charge transport/extraction.

References

[1] L.C. Palilis, A. Verykios, A. Soultati, E. Polydorou, P. Argitis, D. Davazoglou, A.R.bin
M. Yusoff, M. Vasilopoulou and M.K. Nazeeruddin, Advanced Energy Materials 10,
2000910 (2020).

[2] E. Polydorou, M. Verouti, A. Soultati, K.-K. Armadorou, A. Verykios, P.-P. Filippatos,
G. Galanis, K. Tourlouki, N. Kehayias, I. Karatasios, N. Kuganathan, A. Chroneos, V.
Kilikoglou, L.C. Palilis, P. Argitis, D. Davazoglou, A. Fakharuddin, A.R.B.M. Yusoff and
M. Vasilopoulou, Organic Electronics, 2022, DOI: 10.1016/j.orgel.2022.106607.

[3] A. Soultati, F. Nunzi, A. Fakharuddin, A. Verykios, K.K. Armadorou, M. Tountas, S.
Panagiotakis, E. Polydorou, A. Charisiadis, V. Nikolaou, M. Papadakis, G. Charalabidis,
E. Nikoloudakis, K. Yanakopoulou, X. Bao, C. Yang, A.D.F. Dunbar, E. Kymakis, L.C.
Palilis, A.R.B.M. Yusoff, P. Argitis, A.G. Coutsolelos, F.D. Angelis, M. Nazeeruddin and
M. Vasilopoulou, Advanced Materials Interfaces,2022, DOI: 10.1002/admi.202102324.

* Ipalilis@physics.upatras.gr



