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Overview of Parasitic Absorption in TOPCon Solar Cells
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As TOPCon solar cells gradually replace the conventional PERC architecture,
becoming the next-generation mainstream technology, their key contact
structure—comprising a tunnel oxide layer and heavily doped polycrystalline
silicon (SiOy/Poly-Si)—offers excellent carrier selectivity and interface passivation.
However, this structure also induces significant parasitic absorption in the
wavelength range of 300-1,200 nm, posing a critical challenge to further
improvements in device efficiency. This study reviews the underlying mechanisms
of parasitic absorption in the SiO,/Poly-Si contact and summarizes four mitigation
strategies aimed at balancing electrical and optical performance, thereby enabling
further enhancement of TOPCon cell efficiency.
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