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Detection and characterization of single-electron-trap in a semiconductor based
on a metal-tip-induced current noise mechanism
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A novel characterization technique for detecting single electron trap in a
semiconductor surface has been developed in this research project. The characterization system is
composed by integrating a scanning probe microscope, achieving atomic-scale spatial resolution owing

to a very narrow metal tip, and a charge amplification mechanism using a semiconductor nanowire
through the local capacitive coupling between the metal tip and the electron trap. The dynamic
behavior of the electron in a single trap is detected as current noise in the semiconductor nanowire
and the electric properties of the trap are characterized by the noise analysis. This
characterization technique has been successfully applied to the characterization of the single
molecular nano-particles.
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