2019 2021

Si aM

Creation of Silicon Nanowire Biosensor with Attomolar(aM) Sensitivity for Early
Diagnosis of Infectious Disease
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To detect biomolecules with high sensitivity in the early stage of virus
infection, we investigated the sensitivity dependence of width and impurity concentration of Si
nanowires (NW) in both theoretical analysis and experiments. By controlling the conditions of
electron beam lithography and reactive ion etching, ultra-thin SiNW with a width of 11 nm was
fabricated and succeeded in detecting immunoglobulin G(lgG) with a concentration of 6 aM by
antigen-antibody specific binding. From the results of 1gG detection using SiNWs of different

widths, it was demonstrated that the detection sensitivity was significantly improved associated
with the thinning of NW. In addition, it was confirmed that the detection sensitivity was increased

by reducing the impurity concentration of SiNW.
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