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Abstract: Global environment and energy crises have become the severe obstacles to socio-economic development and sur-
vival environment of mankind. The development of clean renewable energy to replace traditional fossil fuels has become one
of the main focuses of today’s society. Converting solar energy into electricity by solar cells represents one of the most promis-
ing ways. Among the various solar cell techniques, organic solar cells have attracted much attention for their advantages in
light weight, wide range, low cost of raw material sources, good mechanical flexibility, and easy wet-processing for large-ar-
ea devices. The key to further improve the power conversion efficiency of organic solar cells is developing high-performance
electron donor and acceptor materials as well as interfacial materials. Among the organic semiconductors, metal complexes
have received considerable research interests owing to their high triplet populations, long exciton lifetimes and high fluores-
cence quantum yield. In recent years, more and more metal complex-based organic semiconductors have been applied in the
field of organic solar cells and obtained high device performances. This review briefly introduces the recent applications of met-
al complexes in organic solar cells from four aspects of electron donors, electron acceptors, additives and interfacial materials.

The “structure-property” relationship of the metal complexes

KR E . 2021-12-22 EEES. 2022-01-21 is discussed, and their futural development is also prospected.
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Fig. 1 Chemical structures of platinum acetylide complex-based donor
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chemical structures of platinum acetylide complexes!® %! ; (d)
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Fig.2  Chemical structures of cyclometalated platinum complex-based
donor materials; (a) Pt-Tl and FSTZPt'®); (b) lin-C18-Po-
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Fig. 3 Chemical structures of iridium complex-based polymer donor
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PTB71:2. 5, PTB7I:5!*") ; (b) PTB7-Thirl, PTB7-ThI:3, PTB7-
Thir5!®!; (¢) PM6-1:0.5, PM6-Ir1.0, PM6-Irl.5, PM6-
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Fig. 6 Chemical structures of platinum complex-based random polymer
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