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ABSTRACT : A metal ion detector with a submicron size electrode was fabricated by field-induced
AFM oxidation. The square frame of the mesa pattern was functionalized by APTES for the metal ion
detection, and the remaining portion was used as an electrode by the self-assembly of MPTMS for Au metal
deposition. The conductance changed with the quantity of adsorbed copper ions, due to electron tunneling
between the mobile and surface electrodes. The smaller electrode has a lower limit of detection due to the
enhancement in electron tunneling through metal ions that are adsorbed between the conductive-tip (mobile)
and the surface (fixed) electrode. This two-electrode system immobilized with different functional groups was

successfully used in the selective adsorption and detection of target materials.
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Fig. 1. Procedure used Iin the fabrication of
island—-type electrode for metal ion detection using
current-AFM. (a) Self-assembly of thiol {or amine
groups on the Si{(100). Fabrication of an
Island-type pattern by AFM anodization.
Deposition of AuNPs on . immobilization of
amine (or thiol) groups on the SIOZ2 pattern.

Metal 1on adsorption and detection via current—-AFM.
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Fig. 2. Island-type SiO. pattern with an outer
length of 5 pm. Inversed island-type pattern
after AUNPs deposition. APTES deposition on
the (b). Cross—section of (a). Cross—section
of (e).
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