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In the last 15 years, nanomaterials (nanowires, nanotubes, nanobelts, ...) have emerged as
potential active elements in new devices and circuit architectures thanks to their unique
characteristics, consequence of their large surface-to-volume ratio, the possibility to accurately
control their composition, dimensions and chemical and physical properties [1]. A large
number of papers have been published dealing with the optimisation of the synthesis and
fabrication procedures of these nanomaterials, several works have reported on their electrical
characterisation, some of them being able to characterise individual nanomaterials. However,
the number of reports on the nanodevice fabrication based on these individual nanomaterials is
quite reduced, as their manipulation or the contact fabrication to them remains a process which
is difficult to control.

The work which will be presented here will be the review of the research activity which we
have carried out on the fabrication of nanodevices based on individual nanowires and, more
concretely, monocrystalline metal-oxide nanowires. For this purpose, dual-beam focused-ion
beam technology has been extensively used for the deposition of a Pt-containing material,
which in this work has been employed for contact fabrication to the nanomaterials. A specific
contact methodology based on the use of both electron- and ion-assisted Pt deposition on
prepatterned isolated semiconducting substrates has been developed, which prevents structural
damage to the nanomaterials while assuring a reasonable conductivity of the metal nanostripe
and a controlled nanowire-nanostripe interface [2]. The electrical characterisation of such
ensemble at different temperatures has allowe its modelling according to different mechanisms
and the critical parameters for device operation have been identified [3,4].

After their characterisation, these metal-oxide-based nanostructures have been tested as
nanodevice prototypes. Two different applications have been addressed: gas sensing and
photodetection. The gas response of such nanodevices has demonstrated that the sensitivity to
the gas atmosphere is comparable to that of their thin- or thick-film counterparts, while the
response time and recovery after exposure to gas are much better, both parameters being a
direct consequence of the large surface-to-volume ratio [5]. Furthermore, the use of suspended
microhotplates instead of bulk substrates allows the fabrication of very low power consumption
nanodevices, which are suited for their integration into portable gas alarms.

Due to the large-bandgap and photoresponse of the metal-oxide nanowires, UV photodetectors
have been fabricated and tested using the same methodology as for the gas sensors. Their
optical characteristics will be reviewed and critically compared to equivalent microdevices
based on bulk or thin-film metal-oxide materials [6].

The design of such a system will also be addressed.
TNT2009 September 07-11, 2009 Barcelona-Spain


mailto:aromano@el.ub.es

Oral
This contribution attempts to critically discuss the fabrication strategy, its impact on the
electrical behaviour of the fabricated nanostructures, the fabrication of operative nanodevices,
the limitations of the methodology, the design of integrated electronic systems involving such
nanodevices, as well as give guidelines for future work.
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Figure 1. SEM image (tilted by 52 degrees) of a SnO2
single-crystalline nanowire contacted using electron-
and ion-assisted deposition in 4-probe configuration.
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