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ABSTRACT,

Semiconducton hanewire has received. enomolis-attention from both. academic and
industrial commdnities'due’ fo)its‘capability. of improving diverse applications.notionly by its one-
dimensional merphology-but alse fts fundamental differencer from the otherforms. However, to
optimizecthe utilizations or open’ up /a new dimension’ of Usage, - its. novel science has to be
discovered! Ta shed ore light on' this issue, condlctive) atomi¢ | force microscopy (CAFM)
coupled with the- foree ispectioscopy-has baencused toliesolve simultanéods. topagraphy and
current mapping of individual semiconducting nanowires, utilizing ZnQ nanored on Au substrate
as a| modat, systemy~Explaiting ‘specially-designed-manipulationef. the sganning nanoprobe,
electrical conductivity of four different surface areas of each nanowire are'Visualized for the first
time, in\, which” yoltage of &, to74 “velts~s  applied across the. tip-sample junction to
comprehensively investigate electronic-band states at-nanowire surface throligh energetic band
alignment dynamies. Despite top surface which clearly app®ars instlating resardless of the
applied voltages, tepwedge]- side) surface,, and side™ edeeSignificantly express selective
conductivity, which is attributed tescomposition-depen@nt-space charge limited current (SCLC).
Moreover, while density of the conducting points in these areas increases with both positive and
negative biases, the side edge exhibits the highest density. Interestingly, current-voltage spectra
derived from the imaging also indicates that these conductive regions possess different bandgap
width ranging between 3.0 - 4.0 eV, in which the side edge expresses the narrowest bandgap. In
consistence with the highest density of conduction spots, the protruding side edge is considered
as the optimal charge transfer path through the nanowire. The finding accompanied by the
unique method of data acquisition, can serve as a platform not only for understanding of the

semiconductor nanowire-based application but also for future design of novel functional

structure,
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Pt-Ir Tip n-type ZnO NWs
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