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liquid Si engineering based on the liquid-to-solid Si conversion
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This research focused on the unique material ~“liquid Si"" and aimed to
demonstrate the ~~liquid-to-solid Si conversion™™ induced by electron beam (EB) irradiation, as well
as to clarify its mechanism. Using a liquid phase (LP)-electron beam induced deposition (EBID)
equipment which was constructed by us, we irradiated EB on liquid Si and demonstrated that
liquid-to-amorphous/crystalline Si conversion was induced in the EB irradiation area. The impurity
concentration in the obtained solid Si film was below the detection limit of the EDX, and it was a
highly pure semiconductor Si film. Montecarlo simulation and Density Functional Theory were used to
gain insight into the identification and influence of reactive species in the phase transition. We
succeeded direct writing of semiconductor Si thin films without heating/vacuum.
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