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ABSTRACT 

Methylammonium Lead Iodide (CH3NH3PbI3) organic-inorganic perovskite films are a promising 
absorber material with solar cell efficiencies now in excess of 21%. A significant appeal of these 
materials is their facile synthesis using solution processes. Typically a low temperature anneal (about 100 
°C) is involved in film synthesis with subsequent cooling through the cubic-to-tetragonal phase transition 
near 65 °C. Since the transition temperature is within the range expected in real world device 
applications, it is therefore important to understand the structural behavior at this transition and its impact 
on the device performance. In order to better understand this phase transition in thin films, we have 
developed the capability for operando synchrotron X-ray diffraction by designing a sample stage for 
simultaneous, temperature dependent measurement of J-V curves and diffraction. This has allowed us to 
obtain X-ray diffraction data during the operation of CH3NH3PbI3 devices. Here we will present structural 
characterization of the perovskite crystal structure with increasing temperature. The impact of these 
structural changes on the device J-V characteristics will be described and we comment on potential 
implications for material and device properties. 
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