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Description of the Project
Due to their high power conversion efficiency (PCE), solution processability, and relatively low production cost,1,2 organic-inorganic metal halide perovskite solar cells (PSCs) are tremendously attractive. Efficient light absorbing perovskites such as methylammonium lead iodide (MAPbI3), exhibit wide absorption ranges over the complete visible solar spectrum.3 While bare perovskite materials display ambipolar transport, high charge carrier mobility, and long charge carrier lifetimes that facilitate the design of hole/electron transport layer (HTL/ETL) free PSCs,4–6 their corresponding PCE have not exceeded 14%. On the other hand, PSCs containing hole transport layers have reached PCEs over 20%.7 Clearly, HTLs are highly beneficial, if not necessary for high-performing PSCs8,9 making it crucial to design and test suitable hole transport materials (HTMs).10,11
Since Grätzel and Park’s incorporation of Spiro-OMeTAD into the first solid-state PSC in 2012,12 it has become the prevalent HTM choice. However, its high synthetic cost (~$600g–1) and complicated purification procedure prevent large-scale commercial production (see Figure 1).13,14 In addition, pristine Spiro-OMeTAD suffers from relatively poor hole mobility (μ=2×10-5–2×10-4cm2V-1s-1).15–18 In practical PSC device fabrication, Spiro-OMeTAD and other HTMs with low hole mobilities are usually doped with ionic additives such as bis- (trifluoromethylsulfonyl)imide lithium salt (Li-TFSI) to increase their conductivity and enhance the overall PSC performance.16,19 Yet these additives are detrimental to the long-term stability of PSCs due to their deliquescent nature.20 Consequently, dopant-free HTMs with high hole mobility arise as an appealing alternative, affording high PCE without simultaneously sacrificing the device stability.14,20–26 [image: ]
Figure 1. The structure of a perovskite solar cell device and the current state-of-the-art HTM Spiro-OMeTAD.
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