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Halide perovskite semiconductors have shown a tremendous progress in optoelectronic 

properties, which is unprecedented in science history. Despite of solution processed these 

materials have shown highly crystalline films, where an ordered inorganic sub-lattice is sitting 

with disordered organic sub-lattice. A lot of positive semiconductor related properties can be 

counted to certify why does this material is showing this remarkable progress. Moreover, it has 

been shown that yet researcher have not been able to exploit all of it due to some inherent 

challenges, whether these are defects, stability, reliability and scalability. We will see in this 

talk, somehow these all are related. The imperfections such as heterogeneity at different length 

scales, static vs dynamic disorders, defects in the semiconductor bulk, surface, & grain 

boundaries and at the interfaces of the solution processed hybrid metal halide perovskite 

semiconductor are detrimental for the device performance. These imperfections influence the 

voltage losses and charge transport by formation of non-radiative channels. The photo-

generated charge carriers recombine via non-radiative channels and hamper the performance 

of perovskite solar cell (PSC). I will explain the different kinds of defects and review their 

impact on the charge carrier transport in the PSCs through optical studies. Further, I summarise 

the efforts made in the community to passivate these defect states by various methods to 

optimize current and future high performance optoelectronic devices. 
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