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Process Development of Electrodeposition of High-purity Si Films using lonic
Liquid based on Molecular-level Analyses of the Reaction Pathway
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This study aimed to develop an efficient electrochemical deposition process
to fabricate Si thin film with high purity and with highly smooth surface, on the basis of
mechanistic understandings from theoretical and spectroscopic analyses. Here ionic liquid of
TMHATFSI was used as electrolyte. Theoretical calculation results and surface enhanced Raman
measurement spectra revealed that SiCl4 as a precursor of electrodeposited Si hardly form chemical
bonds with Si substrates immediately after the electron acceptance, but it shows first the formation

of dimer or even polymer of Si as intermediates. More detailed investigation for electronic
structure of those species suggested that it is due to dispersed orbitals of Si and strong
electronegativity of Cl. On this basis, the waveform of applied potential on the working electrode
substrate was optimized to obtain electrodeposited Si thin film with the highest purity and the
smoothest surface ever reported.
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