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This contribution first covers the use of polystyrene beads as hard templating sacrificial agents 

for the design of inverse-opal electron-conducting TiO2 [1] and of CH3NH3PbI3 perovskite 

porous layers [2] through spin coating protocols, from which full solid-state architectures of 

perovskite solar cells are consecutively assembled. The positive effect of the porous 

structuration of the photoactive layers in comparison with dense, unstructured counterparts is 

demonstrated. Moreover, the specific impact of the pore dimensions on the morphological and 

optoelectronic properties of the structured layers is studied through structural (SEM, XRD), 

optical (UV-VIS-NIR, ellipsometry) and electronic/electrochemical analyses (I-V curves, EIS). 

The influence of the photon absorption intensity and lifetime on the charge recombination 

mechanisms within structured and unstructured active layers is further discussed. Ultimately, 

optimums of structural configurations are experimentally established in terms of light 

harvesting and of power conversion efficiency, in good correspondence with numerical studies 

[3,4]. Maximized light absorption is reached for 500 nm diameter pores structure, with photonic 

enhancement factors as high as 9% with inverse opal TiO2 photoanodes and 16% with inverse 

opal perovskite layers, compared to unstructured compact benchmarks. 

As other formulation of interest for solar cells, Cs2AgBiBr6 double perovskite is considered as 

a promising alternative, lead-free photovoltaic absorber due to its easy processability, high 

stability, and reduced toxicity. In this context, our recent works have shown that spray-coating 

could be used advantageously for depositing high quality Cs2AgBiBr6 double perovskite thin 

films [5]. Microstructural and optoelectronic properties of spray-coated layers are compared 

with spin-coated benchmarks, and consecutively assembled devices lead to 2.3% 

photoconversion efficiency with high open-circuit voltage of 1.09 V. Further optimization is 

considered through the design of combined layers of tetracene and Spiro-OMeTAD so to 

strengthen the perovskite - hole transport material interface [6]. 
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