2020 2021

Challenge to the realization of dopant-free flexible solar cells that expand the
application area of photovoltaics
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We developed fundamental processes to realize dopant-free flexible solar
cells with metal/titanium oxide/crystalline silicon heterojunctions with high passivation and low
resistance. Specifically, the process includes pre-oxidation treatment of crystalline silicon,
formation of titanium oxide thin film by atomic layer deposition, the introduction of a titanium
nitride intermediate layer on the titanium oxide thin film, and deposition of a metal thin film. In
addition, as a formation technology of light-trapping nanotextures on the ultra-thin silicon
substrates that exhibit flexibility, we have devised a simple solution process that only requires
adding a solution to form metal nanoparticles on the surface of crystalline silicon and surfactant
in the conventional alkaline solution.
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