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Perovskite solar cells (PSCs) have attracted considerable attention among various new 

generation photovoltaic technologies due to their easy and low-cost solution 

manufacturing process with high power conversion efficiency (PCE). Currently, several 

research works are going on to enhance the efficiency of perovskite solar cells to the 

Shockley–Queisser limit. However, the fabrication process is usually carried out inside a 

glovebox to avoid moisture, because methylammonium lead iodide (MAPbI3) perovskites 

are easily dissolved in atmospheric water vapor. In this study, we present a one-step 

fabrication under endurable humidity (relative humidity ~50%) to achieve high-quality 

perovskite grains by using F4TCNQ as an additive into the MAPbI3. The presence of 

F4TCNQ bridges the gaps between the MAPbI3 grain boundaries and improves the fill 

factor and short circuit current compared to the basic MAPbI3 devices. We fabricated both 

small area, large area devices and module with humid conditions. This method presents a 

new way of controlling the growth of perovskite films in humid environments.




