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Perovskite/silicon solar tandem has garnered significant interest from the photovoltaic community
in recent years. Efforts have been directed towards enhancing the power conversion efficiency of this
tandem at the laboratory scale, resulting in the achievement of a 34.6% efficiency.! However,
transitioning this technology to commercialization remains challenging, particularly regarding the
scalability of perovskite deposition techniques. While nitrogen-glove boxes have been utilized for
upscaling in laboratory settings, they are not feasible for industrial fabrication compared to air-processed
approaches.? In this work, we fabricated the perovskite top submodule using the slot-die coating
technique in ambient air with controlled relative humidity below 20%. The wet perovskite ink was coated
onto the substrate, followed by nitrogen quenching to partially crystallize the film before a hard annealing
(see Fig. 1). The coating parameters are carefully optimized to achieve uniformity on different areas from
50cm?, 100cm? to 225cm2. Subsequently, these substrates were divided into smaller cells, which exhibited
efficiencies exceeding 20%. Furthermore, we fabricated 9.3% efficient P-1-N semi-transparent perovskite
top submodules with an aperture area of 64 cmz2, which were then encapsulated and used as filtered
windows for silicon submodule measurements. This work showcases a fabrication process utilizing
scalable slot-die coating and fully developed devices in ambient air, towards the industrialization of 4-
terminal perovskite/silicon tandem solar cells.
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Figure 1: Air-knife-assisted Slot-die coating in ambient atmospheric conditions and pictures of the
fabricated 10x10cm? semi-transparent perovskite submodule.
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