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Abstract For comprehensive interpretation of the electrochemical processes
occurring at silicon/electrolyte interfaces, the purpose of this work was to use
electrochemical impedance measurements (EIS) to characterize silicon/electrolyte
interfaces in the dark and to record the physical, electrical, and chemical processes
during the different steps of silicon dissolution in hydrofluoric (HF) acid solution. In
this study we used two main electrochemical techniques—potentiodynamic polar-
ization and EIS under different bias potentials. The in-situ current—voltage
I(V) characteristic clearly identifies the pore formation (porous silicon), transition,
and electropolishing regions. Two series of impedance diagrams were recorded in
the potential range in which the depletion layer was generated within the semi-
conductor substrate and in the range of potentials corresponding to the onset of an
accumulation layer. Our results show that the impedance of silicon/electrolyte
interfaces depends on the surface roughness and porosity of the substrate. At a
particular positive value of the bias, an important induction loop was observed in
addition to the usual capacitive behavior. It is highly significant that, for finite pore
length, mass transfer and pore geometry might lead to different impedance curves.
An electrical equivalent circuit model was used to fit the best experimental data to
the theoretical data.
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