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The microstructure of absorber layers is pivotally important for all thin-film solar technologies. Despite its unprecedented 

performance development in recent years, little is known about the microstructure of metal-halide perovskites and its effect 

on the macroscopic device performance. Among the remarkable properties of MAPbI3 is its ferroelectricity. If the 

ferroelectric polarization influences the charge carrier recombination and transport, as was predicted by simulations, then 

the orientation and shape of polarized domains within grains would directly influence the device performance. In turn, this 

renders engineering of the grain orientation and size a pivotal parameter for the optimization of perovskite solar cells which 

is not yet commonly investigated in most perovskite solar cell studies. 

 

In this work, we report on a combined electron backscattered diffraction (EBSD), piezo-response force microscopy (PFM) 

and kelvin probe force microscopy (KPFM) study to spatially resolve and correlate the crystal orientation and ferroelectric 

polarization with sub-micrometer resolution. These tools are indispensable for the future relation of the microscopic 

structure to the optoelectronic properties of perovskite devices as they allow to monitor device optimization and to 

understand fundamental processes of perovskite solar cells. Therefore, we expect EBSD and PFM to become the most 

often employed characterization techniques in the future for the correlation of microscopic structure and macroscopic 

device performance. Their strong correlation allows to draw conclusions about the microstructure from ferroelectric 

features and, likewise, to derive the ferroelectric polarization from crystallographic observations. Understanding the 

microstructure would not least be the key to future ab-initio engineering of new (non-toxic) and highly efficient perovskite 

solar cells. 
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