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Tandem solar cells with perovskite (PVK) solar cells as the top cell have attracted much
attention for increasing the efficiency of widely used Si, Cu(In,Ga)(Se,S). (CIGS), and other
solar cells. The metal electrode needs to be replaced with a transparent conductive layer (TCO)
such as thin-doped indium oxide (ITO), usually deposited by sputtering, to use PVK solar cells
as top cells ). Tt is recognized that buffer layers, such as thermally evaporated MoOx, need to
be introduced to protect the underlying hall transport layer (HTL) from sputtering damage® >,
however, this study reveal that the effect of the sputtering damage on Spiro-OMeTAD, which
is the most widely used HTL, is not detrimental to the device performance, but rather leads to
an improved power conversion efficiency (PCE) due to the better band alignment. The
photoluminescence (PL) spectrum and time-resolved PL curves did not change before and after
ITO deposition even the deposition was conducted at a very high power density of 3.2 W/m?.
Theoretical simulation using the solar cell capacitance simulator (SCAPS) also shows that
defects at ITO/Spiro-OMeTAD interface do not affect to the device performance at all. A high
PCE of 18.0% and 25.5% were achieved for a 1 cm?-sized buffer-free semi-transparent PVK
cell and a four-terminal PVK/CIGS tandem solar cells, respectively.
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