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The historical scaling down of electronics devices is no longer the main goal of the 
International Roadmap for Devices and Systems [1], but the integration of electronic com-
ponents at the nanoscale is an emerging focus, coupled with the need for novel nano-
materials, emerging characterization methods and device fabrication techniques at the na-
noscale. The growing interest in nanomaterials [2] can be associated with their unique 
properties, which are not present in bulk or thick films, and they are currently finding 
rapid application in many technological areas (such as high-frequency electronics [3], 
power devices [4], displays, energy conversion systems, energy storage [5], photovoltaics 
and sensors). At the same time, fabrication methods based on novel processes and/or ap-
proaches must be developed for the synthesis of the nanostructured materials, as well as 
accurate characterization techniques at the nanoscale for the materials and their interfaces. 

In this context, the aim of this Special Issue, entitled “Nanotechnology for Electronic 
Materials and Devices”, is to collect dedicated papers in several nanotechnological fields. 
The issue consists of eleven selected regular papers focusing on the latest developments 
in nanomaterials and nanotechnologies for electronic devices and sensors. Thus, topics 
such as approaches to synthesis, advanced characterization methods and device fabrica-
tion techniques have been covered in the present issue. 

We editors are aware that, due to the many topics related to the use of nanotechnol-
ogy for electronics, the present issue cannot provide a comprehensive presentation of the 
arguments; however, we are confident that the main general areas have been discussed 
and can be summarized in the following research topics: 
(i) Nanoscaled materials and their properties: several papers in this issue focus on nan-

olaminated oxide combinations (such as hafnium oxide/iron oxide [6] or tungsten 
oxide/molybdenum oxides [7]) as well as on 2D materials (molybdenum disulphides 
and its rare-earth-doped-thin layers [8]). 

(ii) Moreover, innovative synthesis approaches have been described in some papers for 
nanomaterials and thin films, such as aluminium nitrides [9], silicon whiskers [10] or 
vanadium-oxide-rich layers [11]. 

(iii) Other paper focus on advanced nanoscale characterization, mainly based on scan-
ning-probe methods (scanning non linear dielectric microscopy [12] and high-reso-
lution scanning capacitance spectroscopy [13]), as well as on surface optical tech-
niques (photoluminescence and spectroscopic ellipsometry) [14]. 

(iv) Finally, some papers are dedicated to device performances [15] and circuit analysis 
[16], providing evidence that it is crucial to move from research to technological de-
velopment to control the quality of innovative products and functionalities. 
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We editors are grateful to all the authors for submitting their scientific results to the 
present Special Issue and we hope that Nanomaterials readership will find interesting im-
puts in the wider scenario of electronical applications of nanotechnology. 
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