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The past decade has witnessed the unprecedented development of a new type of photovoltaic (PV) technology that uses organic-inorganic lead halides perovskite as light absorbing material. Perovskite solar cells (PSCs) has emerged as one of the most promising PV technologies that are able to provide cost-effective solar electricity with current world record energy conversion efficiency above 25% achieved by solution-processed method.  Nevertheless, the issues of unsatisfactory device stability mainly owing to the decomposition of the perovskite material upon exposure to moisture and the use of expensive metal such as gold in the state-of-the-art devices have driven research towards development of cost-effective new materials such as carbon that is able to protect the perovskite material from humidity while functioning as electrical current collector.[1-2] Carbon based materials have demonstrated the viability of protecting perovskite material from humidity when it is deposited on top of a perovskite layer (C-PSCs), nevertheless the energy conversion efficiency of the C-PSCs is generally much lower than the state-of-the-art solar cells. This is partially owing to unsatisfactory energy alignment between the perovskite and the carbon electrode and the less-ideal interfacial contact between the carbon and adjacent materials either perovskite or hole transport materials.[3] In this talk, I will present our recent research of how to address the issues in carbon –based perovskite solar cells through material engineering and interfacial device engineering.  I will  also discuss the key challenges in this important area. 
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