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Abstract (300 word limit)
Organic-inorganic lead halide perovskite solar cells (PSCs) belonging to thin-film solar cells, have gained much attraction due to their low cost, high molar extinction coefficients and excellent charge carrier mobility. Currently a highest efficiency of 25.7% is reported for solar cells employing these hybrid perovskite light harvester materials. The major problem in many of the reported high efficiency PSCs arises from the use of organic hole transport layers such as Spiro–OMeTAD or PEDOT: PSS, which are unstable in the ambient air. To overcome these challenges, PSCs fabrication is reported with the carbon-based whole mesostructured architecture, where carbon layer acts as moisture barrier and prevents the hydration of the infiltrated perovskite thus substantially reduces the degradation kinetics.  
[bookmark: _GoBack]In this research work, we present the fabrication of highly efficient large-area carbon-based perovskite solar cells (C-PSCs) using CsX (X = Cl, Br and I) modified mesoporous (mp)-TiO2 beads of 40 nm size as an electron transport material. Here, triple-layered scaffolds made of cesium halide modified TiO2 exhibit the efficient charge extraction as confirmed by the enhanced photoluminescence quenching and inhibit the UV-activated degradation processes of perovskite leading to an enhanced operational stability. Out of the three cesium halide modifications, devices containing CsBr modified TiO2 showed the highest short-circuit current density yielding a photo-conversion efficiency (PCE) of 12.59 % over the device with 0.7 cm2 active area and 11.55 % for a large-area module (70 cm2). These devices are stable in an ambient atmosphere (25 °C, 65-70% RH) over 2700 h as well as at high-temperature (85 °C) over 750 h with virtually no hysteresis.   
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