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Advanced Sensors and Microsystems enabled by Nanofabrication 

When MICRO meets NANO new solutions and novel performances arise  

NANO 
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MICRO-scale objects coexist with NANO-sized features 

MEMS  Gyroscopes 

(Collab. with Thales Alenia Space – Italy) 

 
- Nano scale process precision 
- Nano scale design 
- Nano scale positioning 
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Patterning over LARGE AREA/LARGE DISTANCE with NANO-scale resolution and HIGH positioning accuracy   

BepiColombo mission to Mercury: neutral atoms detector 

(ASI Contract) 

Slit edge roughness <100nm 
over 20mm 

Metal-coated micro-machined silicon targets with slits for 

beam diagnostics in particle accelerators (INFN Contract) 
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Single mode fiber 

Mating 
sleeve 

Si chip 
with 
SSPD 

Self aligned fiber with NANO-sized active elements  Waveguides and photonic integrated circuits (PICs) with 
NANO-scale features 

1st Y-Splitter 

2nd Y-Splitter 

Alignment 

waveguide  

Input 

Output 

D1 

Si3N4 

D2 
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MICRO and NANO processing or treatment for super-hydrophobic, anti-stain, low-friction surfaces 

Pillar patterning   substrates with hydrophilic/hydropobic areas 
(application: for low analyte concentration diagnostics) 

Nanostructure coated substrates: blank and prepatterned 
substrates; templated growth 

Si Si + polymer ZnO film ZnO NWs 

Hanging water droplet 

Pillar patterning for  
hydrophilic / hydropobic 

substrate areas 

2µm 

1µm 

NANO structures by 
chemical synthesis 

1µm 

NANO structures by 
fabrication 

2µm 
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Implementing MICRO devices with additional functionalities based on NANO structures. 

NWs- SAW device for photodetection 
(ZnO NWs for UV, Si/Ge NWs for IR) 

SAW devices as filters, oscillators,  
and gas/fluids sensors, … 

Light 
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Microfluidic co-culture chip. Complex cell micro environments. Study the 
interaction among different cell lines, immune system mechanisms 

Integration of NANO-antennas 
 in microfluidic devices 

Implementing MICRO devices with additional functionalities based on NANO structures. 
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A De Ninno, et. al,  
Phys Chem Chem Phys, 17(33):21337 (2015) 



NANO-fabricated features for Nanophotonics and Plasmonics 

2µm 

Site-controlled 
 single-photon emitter 

Photonic crystals, 
Photonic cavities 

Photonic crystals 
 for light waveguiding, 
 efficient light source,…  

200 nm 

Plasmonic Nanoantenna 

Nanophotonics 2019 8, 1465–1476 

Adv. Mater. 2018, 30, 1705450 

Phys. Rev. B 2020, 101, 205403 
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Devices with NANO-scale elements for THz detection (Security, medical imaging, …) 

SHAB (Superconducting Hotspot Air-Bridge) detector.  
NANO-sized light absorption elements for very-high-

sensitivity radiation detection 

Schottky diode with sub-micron junctions for 
electronic and photonic applications in the THz range 
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THANK YOU FOR ATTENTION! 

Andrea Notargiacomo 


