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Abstract:

With the miniaturization of electronic circuits, new measurement and metrological issues are emerging com-
bining contacting nanoscale devices and calibration of microwave frequency instrumentation. This concerns
in particular nanoelectronic devices such as attoFarad capacitors, nanoscale contacts, 1D and 2D based de-
vices. In the frame of the “EXCELSIOR” Project and in cooperation with AMIR group in Oldenburg, new
hybrid measuring equipment combining guided radio frequency (RF) probing, nanorobotics and scanning
electron microscopy (SEM) is demonstrated for tackling the frontiers between spatial resolution and fre-
guency domain [1]. This should lead to unprecedented capabilities for nanoscale material and device analysis.
As an application, measurement of InAs nanowires will be shown [2].

Another way for nanoscale analysis at microwave frequencies is Scanning Microwave Microscopy (SMM)
where microwave analysis is coupled to atomic force microscopy [3-6]. Here, our work focuses on the cha-
racterization in the 2 -18 GHz range of nanostructures specifically designed for SMM. These structures are
based on Au nanodot arrays used to graft small quantities of molecules and analyse their electrical charac-
teristics. Nanodots without molecules were characterized at 7.8 GHz using reference MIS capacitances for
calibration. The parasitic capacitance between the probe and the sample is modelled and successfully deem-
bedded. Then, 11-Ferrocenyl-1-undecanethiol (FcC11SH) molecules grafted on nanodots are measured at 3.8
and 17 GHz. The rectifying behaviour of the FCC11SH is evidenced showing the potential use of these
molecules for high frequency diodes with cut-off frequency of about 500 GHz.
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