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Perovskite solar cells have rapidly risen to the forefront of photovoltaic research, achieving 

efficiencies that rival established semiconductor technologies reaching efficiencies more than 

26%. A key enabler of this progress is the electron transport layer, where tin dioxide (SnO₂) 

has emerged as a standout material.  From the library of oxide semiconductor  primary focus 

has been given to SnO2 due to its low temperature processability, ease of fabrication, high 

conductivity. SnO₂ goes far beyond simple electron extraction. Its favorable band alignment 

and high mobility facilitate efficient charge transport, while its wide bandgap ensures optical 

transparency. Equally important, SnO₂ provides chemical and thermal robustness, 

suppressing degradation pathways that limit device lifetimes. Recent advances in interfacial 

engineering through passivation strategies, doping, and hybrid modifications reveal how SnO₂ 

can minimize recombination losses and unlock higher open-circuit voltages. Highlights are 

given to the insights from charge-carrier dynamics studies that clarify how SnO₂ interfaces 

govern device performance and stability. By integrating these perspectives, SnO₂ functions 

not only as a transport medium but as a multifunctional platform central to the development 

of scalable, durable, and high-efficiency perovskite solar cells. The versatility and ajor 

potential of SnO2 is also reflected in processing flexible perovskite solar cells which can be 

processed through vacuum deposition, nano particle solution processed, or chemical bath 

deposition of SnO2. 
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