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Hybrid organic-inorganic metal halide perovskites have emerged as leading thin-film 

semiconductors in photovoltaics due to their exceptional optoelectronic properties and 

high solar-to-electric power conversion efficiencies. However, these materials face 

instabilities under operating conditions due to external environmental factors, such as 

moisture and internal ion migration worsened by temperature fluctuations, voltage bias, 

and light exposure. To address these challenges, various strategies have been explored, 

including compositional, interfacial, and device engineering. In particular, 

supramolecular engineering that relies on controlling noncovalent interactions between 

the organic and inorganic components within the perovskite framework has shown 

promise in improving the operational stability and performance of perovskite solar cells. 

This work focuses on controlling the supramolecular assemblies of organic components 

through targeted noncovalent interactions to further enhance the operational stability 

and functionality of perovskite materials and devices. We investigate relevant strategies 

to provide insights into supramolecular control in perovskite photovoltaics. These 

supramolecular engineering approaches revealed novel strategies and their versatility in 

perovskite photovoltaics, which were systematically investigated from (supra)molecular 

design to material characterization and device application, demonstrating beneficial 

effects in both operational stability and photovoltaic performance for advancing new 

generation of photovoltaic technologies in the future. 
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