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Next-Generation Back Contact Solar Cell Technology
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In response to the global drive toward net-zero emissions, the development of silicon solar
cells continues to prioritize high conversion efficiency, with x-Back Contact (xBC) technologies
emerging as a primary focus. When the efficiency of single-junction silicon solar cells nears the
Shockley—-Queisser theoretical limit of approximately 29.4%, the xBC architecture presents a
compelling solution. By relocating both positive and negative electrodes to the rear of the cell,
this structure eradicates optical shading losses from front metal grids and maximizes the effec-
tive light-gathering area. Encompassing technological pathways such as IBC, TBC, and HBC,
xBC cells offer significant potential to further boost efficiency and optimize module aesthetics,
firmly establishing them as a pivotal direction for next-generation high-efficiency photovoltaics.
As of 2026, China's LONGi has reported an efficiency of 28.13% for its Hybrid Interdigitated
Back Contact (HIBC) cells, marking the highest publicly recorded efficiency for commercial-
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sized, single-junction silicon solar cells to date. According to the International Technology
Roadmap for Photovoltaic (ITRPV) 2025 projections, while TOPCon will retain its mainstream
market dominance for at least the next five years, the market share of xBC cells is anticipated
to surge from roughly 6% in 2025 to 30% by 2035. Consequently, xBC technology will play a
crucial role in premium modules, distributed energy generation, and aesthetically driven mar-
kets. On the application front, beyond enabling all-black, visually appealing module designs,
xBC cells can be synergized with lightweight and flexible packaging technologies, broadening
their deployment into building-integrated photovoltaics (BIPV) and mobile power applications.
Looking forward, xBC technology will increasingly integrate zero-busbar (0BB) architectures
and low-silver metallization processes, such as copper plating, to curtail silver consumption, re-
duce manufacturing costs, and enhance commercial competitiveness. Furthermore, xBC cells
serve as an optimal silicon bottom-cell platform for perovskite/silicon tandem photovoltaics,
paving the way for silicon-based solar technologies to surpass the 29.4% theoretical efficiency
ceiling of single-junction configurations.
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