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Introduzione

D. Tran, Stanford Univ. 2007

Pacemaker

200uW da battito cardiaco

Micro/nano robots

A. Freitas Jr., Nanomedicine, Landes
Bioscience, 1999

Nanorobot 0.1 - 10uW. 

Healthcare/Body 
monitoring

Monitoraggio delle infratrutture
con reti di sensori autonomi

Source: Google. 
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Energy harvesting
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Sorgenti di energia

S. Boisseau et al. 2012
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Micro generatori vibrazionali MEMS

D. Briand, EPFL 2010 

Piezoelectric 

Mallick D. and Roy S., 2015

Magnetic induction  Electrostatic  

Cottone F., Basset P. 2013

Corona discharge for electrets 
production

Electrostatic bi-stable energy 
harvester

Interdigitated capacitive sensor with 
PCL/copper nanotube charged filament 

F. Cottone

3D printed
generators 
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Micro generatori stampati in 3D

• Micro generatori elettrostatici stampati in 3D con Nickel/grafene

3D printed Interdigitated 
capacitive harvester

3D printed in-plane 
electrostatic energy 

harvester

Sintesi del graphene: esfoliazione assistita da ultrasuoni

Graphene flakes

Yukhymchuk, V. O. et al. (2017). https://doi.org/10.15407/ujpe62.05.0432

https://doi.org/10.15407/ujpe62.05.0432
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Materiali elettro-attivi per energy harvesting
• Materiali piezoelettrici micro/nano strutturati Pb-free

• BaTiO3
• ZnO
• LiNbO3 (LNO)
• (NaxK1-x)NbO3 (KNN)

3D printed micro/nano structures (auxetic materials, photonic crystals, metamaterials)
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Materiali elettro-attivi per energy harvesting

• Materiali polimerici elettreti per energy harvesting:

Bonacci, F., Di Michele, A., Caponi, S., Cottone, F., & Mattarelli, M. (2018). https://doi.org/10.1088/1361-665X/aaca55

Fused Silica SiO2 - Micro/Nano Particelle3D printed : PLA, Polipropilene (PP), PET, TPU

Elettreti con polimeri cellulari stampati 3D

PP

https://doi.org/10.1088/1361-665X/aaca55
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Energy harvesting da cellule biologiche

L. Catacuzzeno
G. Clementi
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Generatori betavoltaici – progetto Betasmart

•Radioactive source

3H (12.3 y half-time)

63Ni (100.1 y half-time)

•Semiconductor /semi-metal

SiC, Si-p

Graphene/rGO

UNIPD / UNIPG
Prof. Mengoni
Prof. Cottone
Dr.ssa Carmen Altana

• Generatori betavoltaici innovativi basati su diodi Schottky al grafene

Graphene
rGO

Ni63 – radioactive source

Si-p

Al or Cu

e-
e-

e-e-e-
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Progetti e collaborazioni in corso

PROGETTI FINANZIATI CON BORSE PON - TRIENNIO 2022 - 2025

• Dottorato 2022 – 2025 – Gabriele Perna – Titolo: Materiali 
piezoelettrici innovativi micro- e nano- strutturati per applicazioni 
di energy harvesting – Tutors: I. Neri, F. Cottone

• RTDA 2022 – 2021 – Giacomo Clementi – Titolo:  Biogreen - Energy 
harvesting da sistemi di cellule – Tutor: Prof. Gammaitoni

• RTDA 2022 – 2021 – Progetto BETASMART – UNIPG/UNIPD – Tutor: 
Prof. Mengoni, Prof. Cottone

PROGETTI EUROPEI EnABLES 1 e 2 (2022).  
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Gruppo di ricerca

Prof. Francesco Cottone 
francesco.cottone@unipg.it

Dr. Maurizio Mattarelli

Dr. Alessandro Di Michele

Dr. Igor Neri

Prof. Luca Gammaitoni

Dr. Giacomo Clementi

Dr. Gabriele Perna

mailto:francesco.cottone@unipg.it
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