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SOLAR CELLS

y Liquid medium annealing for fabricating durable
perovskite solar cells with improved reproducibility

B Nengxu L, Xl N |, Uang LF, Hao Wang™, Zijan Huang’, Yu Zhang’, Yihua Chen?,
Xiso Zhang’, Cheng Zhw’, Huachso Za’, Yang Baf', Sal Ma', Hulfen Uw’, Xixda Liv?, Zhenys Guo”,
Guiin Liu", Rundong Fan”, Hong Chen”, Janpu Wang®, Yingzhuo Lun", Xueyun Wang”,

Jiawang Hong®, Haipeag Xie”, Devon S. Jakobd®, Xinoj G. Xu', Qi Chen'”, Huanping Zhou®*

Solstion processing of semiconductors s highly promising for the high-throughput production of ca
effective electronics and cptoslectronics. Although hybrid perovskites have potental in various devt
appications. challenges remain in the development of high quality materials with

improved processing reproducibility and scalabilty. Here. we report 3 lquid medium amesling (LW
technology that creates a robust chemical environment and constant heating fiedd to modulate crys
£rowth over the entire film. Our method produces fims with Ngh crystallinty, fewer defects, desire
stoichiometry, and overall fim homogenity. The resulting perovskite solar cells (PSCs) yleld a stablk;
power output of 24.04% (certified 237%. 0.08 cm”) and maintain 5% of their infial power convers
efficiency (PCE) after 2000 hours of opecation. In addition, the 1-car’ PSCs exhibit a stablized pow
output of 23.15% (certified PCE 22.3%) and heep 90% of their intial PCE after 1120 hours of operati
which sty ates their feasibiity for scalable fabrication LMA is less dimate dependent and produc
devices in-house with neghgible performance variance year round. This method thes opens a new ar
effective avenue to improving the quaiity of perovsite fims and photovoltaic devices i 3 scalable ¢
" manne.
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