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Figure 2 The crystal structure of perovskite
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Figure 3 Different types of perovskite solar cells.
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Figure 10 The structure of spirobifluorenes-based HTM
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Perovskite Solar Cells and the Reasearch on Hole Transport Materials:
A Review

WANG Ru', GONG Zhiming',JJANG Yue'",LIU Baiquan®, GAO Jinwei"
(1. South China Academy of Advanced Optoelectronics, South China Normal University, Guangzhou 510006, China;
2. School of Electronics and Information Technology, Sun Yat-Sen University, Guangzhou 510006, China)

Abstract: In recent years, perovskite solar cells (PSCs) have become the most attractive technologies
among many "challengers" of crystalline silicon solar cells, due to its low cost and simple fabrication process.
The power conversion efficiency (PCE) of PSCs has even reached to 25.7% in 2021, which is competitive
to crystalline silicon solar cells and is regarded as an important candidate for the next generation of
photovoltaic devices. Hole transport materials (HTMs) , as an important part of PSCs, play a key role in
extracting and transporting photo-generated holes from perovskites to contact electrodes and inhibiting carrier
recombination. In addition, in planar n-i-p type PSCs, HTMs can also effectively block the migration of
metal atoms from the electrode and moisture to protect the perovskite layer, as well as mitigate ionic
migration from perovskite to metal electrodes and improve the device stability. Although PSCs without hole
transport layer have been proposed, its PCE is much lower than those of devices with hole transport layers,
indicating that hole transport materials are essential for realizing high-efficiency and stable devices. This
paper mainly introduces the development history, working mechanisms and hole transport of perovskite solar
cells. Besides, the encountered problems and challenges in the development of perovskite solar cells are
proposed. With the development of research, the efficiency of perovskite solar cells will be significantly
improved, which will provide more opportunities for the development of future solar cells.

Keywords: perovskite solar cells; development history; working mechanisms; hole transport, power

conversion efficiency
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