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BRIEF CARRIER 

DESCRIPTION 
In February 2013, I obtained the Bachelor’s Degree in Information Engineering at the 

University of Padova, Italy, with experimental thesis in the field of optics and photonics. In 

2015, I worked at CERN, Switzerland, for 9 months, where I have developed and characterized 

a sensor electronic system based on FETs, pin-diodes, and memories for monitoring the 

radiation level at CHARM facility, currently used to test the reliability of electronics in 

radiation environments. In September 2016, I received the Master's degree in Electronic 

Engineering at the University of Padova, Italy. Subsequently, I started the PhD program at the 

University of Padova with major focus on radiation effects on contemporary Si and III-V 

FETs, where I explored the total ionizing dose effects up to ultra-high doses for space and high-

energy physics experiments. In 2018, I was invited as a visiting research scholar at 

Vanderbilt University, USA, for 11 months, where I investigated the radiation mechanisms 

degrading the electrical response of III-V transistors. In February 2020, I got my PhD degree 

in Information Engineering and continued my research in the field of radiation effects on 

electronics, bringing important contributions that led me to win the IEEE Paul Phelps Award, 

sponsored by IEEE Nuclear and Plasma Science Society, for my outstanding research work as 

a young researcher in the field of nuclear and plasma science and the IEEE Radiation Effects 

Early Achievement Award, sponsored from the IEEE Nuclear Plasma Science Society, for the 

significant impact of my research on the field of radiation effects “for contributions to the 

understanding of degradation mechanisms induced by total ionizing dose in CMOS devices 

fabricated with advanced technology nodes, in particular at ultra-high radiation doses”. 

Currently, in this research line, I am working in the field of total-ionizing dose (TID) effects 

and displacement damage (DD) in most advanced nanoscale CMOS technologies and SiC 

power devices, and I am actively contributing to the research in radiation effects on electronics 

within several international projects and collaborations. 
 

In parallel, starting from 2019, I wanted to expand my research activity in the field of 

biosensors, keeping the focus on the electronics and hardware side of sensing devices. I won 

three consecutive “Assegni di Ricerca” (post-doc) at the Department of Information 

Engineering, University of Padova, including an “Assegno Junior” and an “Assegno Senior” 

with presented peer-reviewed projects on developing rapid and cost-effective sensing devices 

for pathogens. Since then, I have started building up my multidisciplinary research 

experience in sensors and biosensors with projects involving agri-food and medical 

applications, being appointed in 2024 as Tenure-Track Assistant Professor (RTD-B). Since 

2026, I am a Associate Professor at the Department of Information Engineering, University of 

Padova, working on electrochemical biosensors based on screen-printed electrodes and on 

graphene-based FETs, as well as on radiation effects on electronics. 
 

Since 2020, I have carried out teaching activities (frontal lesson) in the courses of Biosensor, 

Biosensors 1, Biosensors 2, and Electronics and I have developed a completely new course 

organized by myself in Biometrics.  
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Important contributions of my research are: 

▪ Exploration of radiation-induced effects in transistors fabricated into several CMOS 

technologies, following their scaling down: 150 nm Si MOSFETs, 65 nm Si 

MOSFETs, 28 nm high-k oxide Si MOSFETs, 16 nm InGaAs FinFETs, 16 nm Si 

FinFETs, and Gate-All-Around Si nano-wire FETs (GAA-FETs).  

▪ Analysis of the dominant microscopic mechanisms induced by total-ionizing-dose in 

contemporary CMOS transistors, with recognitions into advancing the knowledge of 

TID mechanisms related to spacers, halo implantations, and STI-corners. 

▪ Study of radiation-induced effects degrading the electrical response of devices working 

in extreme environments, i.e., at ultra-high dose levels. 

▪ Proposal of guidelines on how to improve the radiation tolerance of integrated circuits 

by selecting proper radiation tolerant transistors. 

▪ Development of electrochemical biosensors for the rapid and cost-effective detection 

of pathogens in medical and agri-food applications. 

▪ Design and implementation of optical systems and instruments for biosensing 

applications. 

▪ Development of multi-physics simulations of electrochemical screen-printed 

biosensors. 

 

   

EDUCATION  
 

   

September 2019  Ph.D. in Information Engineering (3 years) 

University of Padova, Department of Information Engineering – DEI, Padova, Italy 

Supervisor (University of Padova, Italy): Prof. Alessandro Paccagnella 

Co-supervisor (Vanderbilt University, USA): Prof. Daniel Fleetwood 
 

Thesis Title: Total ionizing dose degradation mechanism in nanometer-scale microelectronic 

technologies 
 

 

September 2016  Master’s Degree in Electronic Engineering (2 years) 

University of Padova, Department of Information Engineering – DEI, Padova, Italy 

Supervisor (University of Padova, Italy): Prof. Alessandro Paccagnella 

Co-supervisor (CERN, Switzerland): Dr. Salvatore Danzeca 

Thesis Title: CHARM: a new mixed-field facility for radiation test on electronics  
 

 

February 2013  Bachelor’s Degree in Information Engineering (3 years) 

University of Padova, Department of Information Engineering – DEI, Padova, Italy 

Supervisor (INF - CNR, Italy): Prof.ssa Maria Guglielmina Pelizzo 

Co-supervisor (INF - CNR, Italy): Dr. Alain Jody Corso 

Thesis Title: Optical interferometer for the fine control of the polarization status of a beam 

 
   

TEACHING 

ACTIVITIES 
  

 

   

A.Y. 2026-27 

 
 Teaching in Electronics (ING-INF/01 – Elettronica) for Bachelor’s Degree in Information 

Engineering (L-08) 

Department of Information Engineering, University of Padova, Padova, Italy 

I am appointed to hold 24 hours (3 CFU) of frontal teaching in English language during the 

first semester of academic year 2026-27. 
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A.Y. 2026-27 

 
 Teaching in Biosensors (ING-INF/01 – Elettronica) for Master’s Degree in Electronic 

Engineering (LM-29) 

Department of Information Engineering, University of Padova, Padova, Italy 

I am appointed to be responsible of the course Biosensors (9 CFU) and I will hold 72 hours (9 

CFU) of frontal teaching in English language during the first semester of academic year 2026-

27.  

 
A.Y. 2025-26 

 
 Teaching in Biosensors 2 (ING-INF/01 – Elettronica) for Master’s Degree in Electronic 

Engineering (LM-29) and for Master’s Degree in Bioengineering (LM-21) 

Department of Information Engineering, University of Padova, Padova, Italy 

I held 24 hours (3 CFU) of frontal teaching in English language during the second semester of 

academic year 2025-26. 

 

A.Y. 2025-26 

 
 Teaching in Biosensors 1 (ING-INF/01 – Elettronica) for Master’s Degree in Electronic 

Engineering (LM-29) 

Department of Information Engineering, University of Padova, Padova, Italy 

I was responsible of the course Biosensors 1 (6 CFU) and I held 48 hours (6 CFU) of frontal 

teaching in English language during the first semester of academic year 2025-26.  

As the course was delivered as part of the Biosensors class, the evaluation of teaching by 

students (from UniPD website) are the same of 2025-26 Biosensors class (see below).  

 

A.Y. 2025-26 

 
 Teaching in Biosensors (ING-INF/01 – Elettronica) for Master’s Degree in Electronic 

Engineering (LM-29) and for Master’s Degree in Bioengineering (LM-21) 

Department of Information Engineering, University of Padova, Padova, Italy 

I was responsible of the course Biosensors (9 CFU) and I held 48 hours (6 CFU) of frontal 

teaching in English language during the first semester of academic year 2025-26. 

Evaluation of teaching by students (from UniPD website, scores 0-10):  

- “Satisfaction”: average 8.2, median 8 

- “Teaching”: average 8.5, median 9 

- “Organization”: average 8.6, median 8.8 

 

A.Y. 2024-25 

 
 Teaching in Biosensors 1 (ING-INF/01 – Elettronica) for Master’s Degree in Bioengineering 

(LM-21) 

Department of Information Engineering, University of Padova, Padova, Italy 

I was responsible of the course Biosensors 1 (6 CFU) and I held 48 hours (6 CFU) of frontal 

teaching in English language during the first semester of academic year 2024-25. 

Evaluation of teaching by students (from UniPD website, scores 0-10):  

- “Satisfaction”: average 8.1, median 8 

- “Teaching”: average 8, median 8 

- “Organization”: average 8.7, median 8.9 

 

A.Y. 2024-25 

 
 Teaching in Biosensors (ING-INF/01 – Elettronica) for Master’s in Electronic Engineering 

(LM-29) and in Bioengineering (LM-21) 

Department of Information Engineering, University of Padova, Padova, Italy 

I held 24 hours (3 CFU) of frontal teaching in Biosensors in English language during the first 

semester of academic year 2024-25.  

Evaluation of teaching by students (from UniPD website, scores 0-10):  

- “Satisfaction”: average 7.7, median 8 

- “Teaching”: average 7.6, median 8 

- “Organization”: average 8.3, median 8.3 
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A.Y. 2023-24 

 
 Contract Teaching in Biosensori (ING-INF/01 – Elettronica) for Master’s in Electronic 

Engineering (LM-29) and in Bioengineering (LM-21) 

Department of Information Engineering, University of Padova, Padova, Italy 

I held 24 hours (3 CFU) of frontal teaching in Biosensors during the first semester of academic 

year 2023-24.  

Evaluation of teaching by students (from UniPD website, scores 0-10):  

- “Satisfaction”: average 8.2, median 8 

- “Teaching”: average 8.4, median 8.5 

- “Organization”: average 8.6, median 8.8 

 

A.Y. 2022-23 

 
 Contract Teaching in Biometrics (ING-INF/01 – Elettronica) for Master’s Degree in 

Cybersecurity (LM-66) and Master’s Degree in ICT for Internet and Multimedia (LM-27) 

Department of Information Engineering, University of Padova, Padova, Italy 

Department of Mathematics, University of Padova, Padova, Italy 

I held 16 hours (2 CFU) of frontal teaching in Biometrics in English language during the second 

semester of academic year 2022-23. My teaching module was devoted to the hardware 

(electronics) of biometric sensors. 

Evaluation of teaching by students (from UniPD website, scores 0-10):  

- “Satisfaction”: average 8.4, median 9 

- “Teaching”: average 8.9, median 9 
- “Organization”: average 8.8, median 9 
 

A.Y. 2022-23 

 
 “Didattica integrativa” in Biosensori (ING-INF/01 – Elettronica) for Master’s in Electronic 

Engineering (LM-29) and in Bioengineering (LM-21) 

Department of Information Engineering, University of Padova, Padova, Italy 

I held 18 hours of teaching classes and laboratory classes in Biosensors during the first 

semester of academic year 2022-23.  

 

A.Y. 2021-22 

 
 Contract Teaching in Biometrics (ING-INF/01 – Elettronica) for Master’s Degree in 

Cybersecurity (LM-66) and Master’s Degree in ICT for Internet and Multimedia (LM-27) 

Department of Information Engineering, University of Padova, Padova, Italy 

Department of Mathematics, University of Padova, Padova, Italy 

I held 24 hours (3 CFU) of frontal teaching in Biometrics in English language during the second 

semester of academic year 2021-22.  

Evaluation of teaching by students (from UniPD website, scores 0-10):  

- “Satisfaction”: average 8.4, median 9 

- “Teaching”: average 8.5, median 8.5 

- “Organization”: average 8.5, median 8.7 

 

A.Y. 2021-22 

 
 “Didattica integrativa” in Biosensori (ING-INF/01 – Elettronica) for Master’s in Electronic 

Engineering (LM-29) and in Bioengineering (LM-21) 

Department of Information Engineering, University of Padova, Padova, Italy 

I held 18 hours of teaching classes and laboratory classes in Biosensors during the first 

semester of academic year 2021-22. 

 

A.Y. 2020-21 

 
 Contract Teaching in Biometrics (ING-INF/01 – Elettronica) for Master’s Degree in 

Cybersecurity (LM-66) and Master’s Degree in ICT for Internet and Multimedia Engineering 

(LM-27) 

Department of Information Engineering, University of Padova, Padova, Italy 

Department of Mathematics, University of Padova, Padova, Italy 

I held 24 hours (3 CFU) of teaching in Biometrics in English language during the second 

semester of academic year 2020-21. My teaching module was devoted to the hardware of 

biometric sensors. The Biometrics course was new and it was entirely organized and structured 

by myself.  
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Evaluation of teaching from students (from UniPD website, scores 0-10):  

- “Satisfaction”: average 8.5, median 8 

- “Teaching”: average 8.5, median 9 

- “Organization”: average 9, median 9.5 

 

A.Y. 2020-21 

 
 “Didattica integrativa” in Biosensori (ING-INF/01 – Elettronica) for Master’s in Electronic 

Engineering (LM-29) and in Bioengineering (LM-21) 

Department of Information Engineering, University of Padova, Padova, Italy 

I held 18 hours of teaching classes and laboratory classes in Biosensors during the first 

semester of A.Y. 2020-21.  

 

   

 

 

SERVICE TO 

STUDENTS  
 

 

   

Ph.D. students  I co-supervised the following Ph.D. students in Information Engineering: 

1. Ludovica Pradetto Battel, currently pursuing her Ph.D. in Information Engineering on 

electrochemical and FET-based biosensors; expected PhD defence in February 2029. 

2. Gabriele Andreetta, currently pursuing his Ph.D. in Information Engineering on the 

exploration of radiation effects on electronics working in harsh environments; expected 

PhD defence in February 2028. 

3. Lara Franchin, “Engineering the Electrochemical Biosensors Integrating Experimental 

Development and Modeling for Improved Performance”, Ph.D. in Information 

Engineering, March 2026. 

4. Teng Ma, “Total Ionizing Dose Effects in Nanometer Scale CMOS Technologies 

Irradiated to Ultra-High Doses”, Ph.D. in Information Engineering, February 2022. 

 

Master’s students  I supervised or co-supervised the following graduated students pursuing the Master’s Degree: 

1. Gaia Milan, “Development and electrical characterization of FET sensors with a 
graphene–acetic acid channel for PFAS detection”, Master’s Degree in Bioengineering, 

April 2026. 

2. Riccardo Panizzolo, “Development of a Local Magnetic Actuation System for Precise 

Microrobotic Cargo Manipulation in Biomedical Applications”, Master’s Degree in 

Bioengineering, November 2025. 

3. Alberto Savoldelli, “Influence of electrode spacing on the electrochemical response of 

biosensors: COMSOL simulations”, Master’s Degree in Bioengineering, November 2025. 

4. Salvatore Nardella, “Analysis, characterization and modeling of FET-based sensors with 

reduced graphene oxide and acetic acid graphene channels”, Master’s Degree in 

Bioengineering, November 2025. 

5. Alberto Zuanon, “Monitoring the cellular growth on a sensorized multi-well plate by using 

Impedance Spectroscopy measurements”, Master’s Degree in Bioengineering, March 

2025. 

6. Tommaso Baldan, “Development and characterization of gold nanoparticle-based 

impedimetric sensors for PFAS detection”, Master’s Degree in Bioengineering, March 

2025. 

7. Lorenzo Pinton, “An improved prototype of a mid-upper arm circumference (MUAC) 

electronic bracelet for mass screening of children malnutrition in low-income countries”, 

Master’s Degree in Bioengineering, March 2025. 

8. Ludovica Pradetto Battel, “Study, development and characterization of Graphene Acetic 

Acid-based FET sensors for urea detection”, Master’s Degree in Bioengineering, March 

2025. 
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9. Lorena Gallizioli, “Multiphysics simulations of the effects generated by surface 
imperfections of the working electrode on the characteristics of an electrochemical cell”, 

Master’s Degree in Bioengineering, December 2024. 

10. Federico Muraro, “Study of electrode configuration in electrochemical sensors using 

COMSOL simulations”, Master’s Degree in Bioengineering, December 2024. 

11. Alessandro Castellaro, “Characterization and modeling of FET sensors with reduced 

graphene oxide or graphene acetic acid channel”, Master’s Degree in Bioengineering, 

October 2024. 

12. Alfredo De Cillis, “Integration of Microfluidics, Sensing, and Data Processing for 

Automated Biological Assays”, Master’s Degree in Bioengineering, October 2024. 

13. Gabriele Andreetta, “Synergistic effects of total ionizing dose and displacement damage on 
bipolar and BiCMOS circuits in high energy physics applications”, Master’s Degree in 

Electronic Engineering, August 2024. 

14. Thomas Cogo, “Project of a mid-upper arm circumference (MUAC) electronic bracelet for 

mass screening of children with acute malnutrition in low-income countries”, Master’s 

Degree in Bioengineering, July 2024. 

15. Emanuele Ferriani, “Characterization and modelling of sensors realized with reduced 

graphene oxide FET technology”, Master’s Degree in Bioengineering, April 2024. 

16. Mara Meni, “Characterization and simulation using Comsol Multiphysics of a biosensor 
with carbon electrodes”, Master’s Degree in Bioengineering, September 2023. 

17. Teresa Bertozzi, “Definition of the limit of detection (LOD) and quantification (LOQ) of 

the protocol for the electrochemical detection of milk bacteriophages by means of a 

standard strain”, Master’s Degree in Bioengineering, September 2023. 

18. Alessio Lerede, “Evaluation of electrochemical properties of 2- or 3-electrode biosensors 

by means of electrochemical impedance spectroscopy (EIS)”, Master’s Degree in 

Bioengineering, September 2023. 

19. Fabio Bartolucci, “Characterization and development of Field Effect Transistors for the 

detection of Lactococcus Lactis bacteria and bacteriophages for the dairy industry”, 

Master’s Degree in Bioengineering, September 2023. 

20. Riccardo Vernile, “Electrochemical biosensors for the detection of bacteriophages of 

Lactococcus lactis in milk samples”, Master’s Degree in Bioengineering, April 2023. 

21. Sara Poggi, “Detection of Lactococcus lactis bacteriophages in milk samples by using 

electrochemical biosensors”, Master’s Degree in Electronic Engineering, October 2022. 

22. Stefano Contini, “Development and fabrication of a bio-sensor system for the detection of 

chemo-therapeutic agents in plasma sample”, Master’s Degree in Bioengineering, October 

2022. 

23. Silvia Pontara, “Multiphysics simulations of commercial biosensors”, Master’s Degree in 

Bioengineering, March 2022. 

24. Federico Magalini, “Detection of L. lactis bacteriophages in milk samples by an 
electrochemical biosensor”, Master’s Degree in Bioengineering, March 2022. 

25. Lara Franchin, “Development of an impedimetric genosensor for Campylobacter detection 

in agri-food sector”, Master’s Degree in Bioengineering, March 2022. 

26. Omar Zanini, “Modelling of electrochemical biosensors through multiphysics 

simulations”, Master’s Degree in Bioengineering, September 2021. 

27. Angela Iurlo, “Electrochemical biosensing of L. lactis Phage for the dairy industry”, 

Master’s Degree in Bioengineering, September 2021. 

28. Luca Rocatello, “Development of an electrochemical genosensor for the detection of 

Campylobacter”, Master’s Degree in Bioengineering, September 2021. 

29. Federico Dal Lago, “Portable digital stadiometer for assessing the malnutrition degree of 

children in low-income countries”, Master’s Degree in Electronic Engineering, March 

2021. 

30. Matteo Rossato, “Electrochemical impedance spectroscopy of biosensors analyzed 
through multiphysics simulation”, Master’s Degree in Bioengineering, July 2021. 

31. Nicolò Valle, “An electrochemical biosensor for the detection of Lactococcus lactis 

bacteriophages for the dairy sector”, Master’s Degree in Bioengineering, July 2021. 
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32. Deborah Verri, “Biosensors for SARS-CoV detection”, Master’s Degree in Bioengineering, 

November 2020. 

33. Daniele Gambaletta, “Influence of the transistor layout on the TID effects of 28 nm 

MOSFETs irradiated at ultra-high doses”, Master’s Degree in Electronic Engineering, 

2018. 

 

Bachelor’s 

students 
 I supervised or co-supervised the following undergraduate student pursuing the Bachelor’s 

Degree: 

1. Pietro De Rosso, “Electrochemical Sensors for the Diagnosis of Lung Cancer Markers: 
Innovations for Oncological Biosensors”, Bachelor’s Degree in Biomedical Engineering, 

September 2025. 

2. Alessandro Serraglio, “Development of an electrochemical sensor for the detection of 

perfluoroctanesulfonate (PFOS), perfluorooctanoic acid (PFOA) and perfluorobutanoic 
acid (PFBA) in aqueous solutions”, Bachelor’s Degree in Biomedical Engineering, 

September 2024. 

3. Sara Chemello, “Development of an Arduino based low-cost system for impedance 

spectroscopy”, Bachelor’s Degree in Electronic Engineering, 2021. 

 

Ph.D. committee  I was a member of the following Ph.D. defence committee: 

1. Jereme Neuendank, defence for the Ph.D. in Electrical Engineering, Arizona State University, 

USA, expected on 2026. 

2. Venkata Sathyajith Kampati, defence for the Ph.D. in Engineering Technology, KU Leuven, 

Belgium, with the thesis entitled “Radiation-Induced Transient Effects in CMOS Circuits”, 

March 2026. 

3. Maria Gouveia da Cunha, defence for the Ph.D. in Electronic Engineering, ISAE-SUPAERO, 

France, with the thesis entitled “Study and Optimization of Random Telegraph Signal noise in 

3D stacked image sensors”, November 2025. 

4. Saulo Alberton, defence for the Ph.D. in Physics, Universidade de São Paulo, Brasil, with the 

thesis entitled “Reliability of Power Transistors in Radiation Environments”, April 2025. 

 

   

 

RESEARCH 

EXPERIENCE 
  

   

August 2026 to  

now 
 Associate Professor in Electronic Engineering (IINF-01/A - Elettronica) 

Department of Information Engineering, University of Padova, Padova, Italy 

Research topics: TID and displacement damage effects in advanced CMOS and SiC power 

technologies, electrochemical biosensors, graphene-based nanocomposite sensors, wearable 

multi-sensor platforms, and COMSOL Multiphysics simulations 

I continue to lead two main research lines: the reliability of nanoscale and power semiconductor devices 

under ionizing radiation, and the design and characterization of electrochemical biosensors for medical 

and agri-food applications. On the radiation effects side, my work includes total ionizing dose and 

displacement damage testing of SiC power MOSFETs using accelerator-based irradiation facilities. On 

the biosensing side, I continue developing electrochemical and FET-based platforms functionalized with 

graphene and graphene-derived nanocomposites, including magnetic nanocomposites for electrochemical 

immunoassays, in collaboration with international partners. I am also involved in the development of a 

wearable multi-sensor device combining bio-impedance analysis, skin hydration sensing, and 

electrochemical detection of ions and metabolites for telemedicine applications. I continue to be 

responsible for the Biodevices research laboratory at the Department of Information Engineering, which 

I have led since 2025. 
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June 2024 to  

July 2026 
 Tenure-Track Assistant Professor (“Ricercatore a Tempo Determinato di Tipo B”) 

Department of Information Engineering, University of Padova, Padova, Italy 

Research topics: TID effects in advanced CMOS technologies, displacement damage in 

power MOSFETs, low-frequency noise, electrochemical biosensors, graphene-based sensors, 

and COMSOL Multiphysics simulations 

My research focused on two main areas: the development of advanced biosensing technologies for agro-

food and medical applications, and the study of radiation effects in semiconductor devices for high-energy 

physics and space environments. I designed and characterized electrochemical biosensors and graphene-

based FET platforms for biological target detection and environmental monitoring, supported by 

multiphysics simulations of electrode–electrolyte interactions. In parallel, I investigated total ionizing 

dose and displacement damage effects in advanced nanoscale and power semiconductor devices, 

combining irradiation experiments with TCAD simulations to relate macroscopic degradation to 

microscopic defect formation. 

 

November 2022 to 

May 2024 
 Postdoctoral researcher with “Assegno di Ricerca Senior - Tipo B” (2 years) 

Department of Information Engineering, University of Padova, Padova, Italy 

Supervisor (University of Padova, Italy): Prof. Alessandro Paccagnella 

Research topics: radiation effects in nano-scaled FETs, displacement damage in power 

MOSFETs, screen-printed devices, electrochemical biosensors, reduced graphene, 

CHEMFET sensors, and COMSOL Multiphysics simulations 

My research involved exploring the effects of total ionizing dose (TID) in nano-scaled transistors, 

specifically focusing on the new HPC+ of 28-nm MOSFETs from TSMC and 16-nm FinFET technology. 

The objective was to correlate observable effects with the degradation mechanisms occurring at the 

microscopic level. Through X-ray irradiation tests and TCAD Sentaurus simulations, I demonstrated the 

significance of charge trapping in the upper corners of shallow trench isolations. Additionally, I 

conducted proton irradiations to assess both total ionizing dose and displacement damage in power 

MOSFETs, including SiC planar and trench designs. 

In parallel, I also conduct multidisciplinary research aiming at designing, developing, characterizing, and 

validating innovative biosensors for the agri-food sector, mostly for detecting phages and bacteria, as 

phages of Lactobacillus helveticus and Escherichia coli, but with the possibility of extending the detection 

methods to other pathogens in the context of health safety. The concept of developing phage biosensors 

was boosted by the successful results I obtained with ideal-lab solutions during my previous “assegno di 

ricerca”, having now the goal of validating the biosensor platform with biological samples. In parallel, I 

am also using biosensors based on field-effect transistors with several functionalization types, as single-

strand DNA (ssDNA-FETs), in order to improve the relatively low sensitivity of previous impedimetric 

sensors. I am implementing different experimental tools, as DC, electrochemical impedance 

spectroscopy, cyclic voltammetry and low frequency noise measurements, to evaluate the sensitivity and 

performance of biosensors. I developed equivalent circuit models to extrapolate the most sensitive 

elements in the sensing process, and I use COMSOL Multiphysics to model the complex system and 

optimize the sensor layout. 

 

November 2020 to 

October 2022 
 Postdoctoral researcher with “Assegno di Ricerca Junior - Tipo B” (2 years) 

Department of Information Engineering, University of Padova, Padova, Italy 

Supervisor (University of Padova, Italy): Prof. Alessandro Paccagnella 

Research topics: TID effects in transistors, low-frequency noise, screen-printed devices, 

electrochemical biosensors, genosensors, optical sensors, and COMSOL Multiphysics 

simulations 

My research investigates the effects of total ionizing dose (TID) in nanoscaled transistors, specifically 

those fabricated using 16-nm FinFET technology from TSMC, Gate-All-Around Nanowire FETs from 

Imec, and AlGaN/GaN HEMTs. Through the combination of irradiation tests using X-rays and TCAD 

Sentaurus simulations, I examined how TID effects depend on applied bias and channel dimensions. My 

findings highlighted the significance of the number of fins on the TID sensitivity of FinFETs, as well as 

the influences of random telegraph noise on low-frequency noise response. Furthermore, my studies on 

Gate-All-Around FETs provided evidence of the robustness of these devices against TID. 

My research activity was also devoted to other two topics in the biosensing, namely: i) the development 

of a single-strand-DNA biosensor for the rapid detection of Campylobacter, which is the leading cause 

of acute human foodborne bacterial gastroenteritis; and ii) an electrochemical biosensor for the detection 
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of Lactococcus lactis phage, which is a detrimental pathogen in the production of milk derivatives of 

dairy industry. I evaluated biosensors’ performances before and after functionalization of the electrode 

surfaces, experimentally characterized through cyclic voltammetry, electrochemical impedance 

spectroscopy, differential double pulse voltammetry approaches, and optical techniques, as absorbance 

and surface plasmon resonance. In parallel, I developed simulations models able to reproduce the 

electrical responses of drop-based electrochemical biosensors through COMSOL software, allowing to 

understand the critical parameters and optimize the performances of devices. 

 

November 2019 to 

October 2020 
 Postdoctoral researcher with “Assegno di Ricerca - Tipo A” (1 year) 

Department of Information Engineering, University of Padova, Padova, Italy 

Supervisor (University of Padova, Italy): Prof. Alessandro Paccagnella 

Research topics: radiation effects in CMOS technologies, screen-printed electrodes, 

electrochemical cells, and COMSOL Multiphysics simulations 

After my return to Italy, my research continues toward the exploration of cumulative effects induced by 

ionizing radiation into electronic devices. However, part of my research moved toward the development 

of sensors and biosensors for agri-food and medical applications. I developed and validated a self-built 

laboratory electrochemical cell based on 3D-printed structure, whose design allows reliable 

electrochemical measurements in a rapid, simple and comfortable way. The electrochemical cells were 

tested using external and screen-printed electrodes of different layouts and electrode materials, and/or 

using a gold flat substrate obtained from DVDs. The sensors were experimentally characterized by cyclic 

voltammetry and electrochemical impedance spectroscopy measurements. By COMSOL simulations, I 

also evaluated the spatial distribution of equipotential lines, evidencing some criticalities in scaled 

electrodes. Finally, part of my research was also dedicated to radiation effects on scaled devices for ultra-

high dose applications. 

 

September 2018 to  

July 2019 
 Visiting research scholar (11 months) 

Dept. of Electrical Engineering and Computer Science, Vanderbilt University, Nashville, 

USA 

Supervisor (Vanderbilt University, USA): Prof. Daniel M. Fleetwood 

Research topics: radiation effects on electronics, total ionizing dose mechanisms in III-V 

transistors, and low frequency noise response 

My research was focused on the total ionizing dose mechanisms in III-V devices with high-k gate stacks. 

In collaboration with Imec (Leuven, Belgium), I organized and performed irradiation tests with X-rays. 

TID responses of transistors were characterized by DC, C-V, I-V hysteresis and low frequency noise 

measurements at several temperatures. By comparing the experimental data with density functional 

theory-based calculations, I identified the location, type and microscopical nature of the defects activated 

during irradiations and their relationships with irradiation bias conditions.  

 

October 2016 to 

September 2019 
 PhD (3 years) 

Department of Information Engineering, University of Padova, Padova, Italy; National 

Institute of Nuclear Physics – INFN, Padova, Italy 

Supervisor (University of Padova, Italy): Prof. Alessandro Paccagnella 

Research topics: radiation effects in ICs and microelectronic devices, total ionizing dose 

mechanisms in nanometer-scaled devices, effects at ultra-high doses, and TCAD Sentaurus 

simulations 

My research work was focused on the exploration of total ionizing dose degradation mechanisms in 

nanometre-scaled FET technologies. I tested MOSFETs and FinFETs devised for high energy physics 

experiment and space applications. Devices from different technology nodes were tested in order to 

evaluate their radiation tolerance up to never-explored ultra-high doses. By DC static characterization, 

charge pumping and low frequency noise measurements, as well as Technology Computer-Aided Design 

simulations, I studied and identified the location, density and energy levels of the radiation induced 

defects. The results I obtained demonstrate that the aggressive device downsizing has led to new TID-

induced degradation mechanisms related to dielectrics and modern production processes. 
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September 2015 to  

May 2016 
 Research contract as technical student (9 months) 

Engineering Department; Source, Targets and Interactions Group; Equipment Controls & 

Electronics Section, CERN, Geneva, Switzerland 

Supervisor (CERN, Switzerland): Dr. Salvatore Danzeca 

Research topics: electronic devices and systems for sensing the radiation levels, radiation 

sensors, dosimetry, and radiation testing facilities 

My research activity was focused on the development of radiation monitoring systems for measuring 

radiation levels at the CERN high energy mixed field facility (CHARM). I carried out extensive 

irradiation campaigns for the proper calibration of radiation sensors, including RadFETs, SRAMs and 

pin diodes. Moreover, I coordinated the activities for the 2016 commissioning of CHARM facility by 

characterizing the radiation levels in the irradiation chamber in terms of total ionizing dose, 1-MeV 

neutron equivalent fluence and high energy hadron fluence. The obtained results provided the basis for 

future calibrations and improvements of the radiation equipment of the facility, and they are currently 

used as a reference for several users to test and qualify their electronic equipment. The results of my work 

at CERN are included in my Master’s Degree thesis, entitled “CHARM: A New Mixed-Field Facility for 

Radiation Test on Electronics”. 

 

June 2012 to 

February 2013 
 Research experience (9 months) 

Institute for Photonics and Nanotecnology, National Research Council (IFN - CNR), 

Padova, Italy 

Supervisor (INF – CNR, Italy): Prof. Maria Guglielmina Pelizzo 

Research topics: optics and photonics 

I designed, built and tested an optical system for the generation of a beam with a variable and controllable 

polarization. The results of my work are included in my Bachelor’s Degree thesis, entitled “Optical 

interferometer for the fine control of the polarization status of a beam”. 

   

RESEARCH 

GROUPS AND 

COLLABORATIONS 
 

   

Leadership  Since 2025, I am responsible of the Biodevices research laboratory at the Department of 

Information Engineering, University of Padova, Italy. 

   

Research groups 

participation 
 I joined the following international research groups 

November 2019- 

 now 
 Biodevices research group at the Department of Information Engineering, University of 

Padova, Italy, in the context of the development, characterization and validation of sensors and 

biosensors for agri-food and medical applications.  

September 2018- 

 July 2019 
 Radiation Effects and Electronics Reliability research group at the Department of Electrical 

Engineering and Computer Science, Vanderbilt University, USA, within the study of the 

effects of ionizing radiation in semiconductor devices manufactured with modern technologies 

using materials of group III-V. 

October 2016- 

now 
 Reliability and Radiation Effects on Advanced CMOS Technologies (RREACT) research 

group at the Department of Information Engineering, University of Padova, Italy, in the 

context of the study of CMOS technology reliability and the effects of ionizing radiation on 

electronic components. 

September 2015-  

May 2016 
 Equipment Controls & Electronics Section at the Department of Engineering, CERN, 

Switzerland, with contract of association. My research activity at CERN was focused on the 

development, testing and calibration of electronic radiation level monitoring systems at the 

CHARM facility, using RadFETs, SRAM memories and pin diodes as radiation sensors. 
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Collaborations  I have strong collaborations with the following national and international institutions, 

organizations, companies: 

  • ASI - Italian Space Agency, Italy 

• CERN, Switzerland 

• CNES - Centre national d'études spatiales, France 

• CUAMM-Medici con l’Africa, Italy 

• ESA – European Space Agency 

• ICN2 - Catalan Institute of Nanoscience and Nanotechnology, Spain 

• Imec, Belgium 

• INFN - National Institute of Nuclear Physics, Italy 

• IZSVE – Istituto Zooprofilattico Sperimentale delle Venezie, Italy 

• LFoundry, Italy 

 

And universities: 

• Arizona State University - ASU, USA 

• EPFL - École Polytechnique Fédérale de Lausanne, Switzerland 

• ETH Zurich, Zurich, Switzerland 

• Free University of Bolzano, Italy 

• University of Milano-Bicocca, Italy 

• Vanderbilt University, Nashville, USA 

 

   

RESEARCH 

PROJECTS 
  

   

Project Principal 

Investigator 
 

 I am responsible, with the role of principal investigator, for the following ongoing or completed 

projects 

2022-2024 

(2 years) 
 BiPAS - Biosensing Pathogens in the Agrifood Sector 

Funder: Department of Information Engineering, University of Padova, Italy, in the call for the 

assignment of Assegno di Ricerca Tipo B -Senior 

Description: I was PI of this project, funded by the Department of Engineering of Information 

of the University of Padua, for a senior research grant awarded following peer-reviewed 

evaluation of submitted research proposals. The research project focuses on the development 

of electronic, electrochemical devices and FET transistors for monitoring and quantifying 

pathogens in food products. Contract signed on 11/11/2022 and registered in the repertoire n. 

298/2022, prot. No. 3599 of 11/11/2022 at University of Padova. 

2020-2022 

(2 years) 

 Development of biosensors for the rapid detection of contamination of pathogens in agri-

food applications 

Funder: Department of Information Engineering, University of Padova, Italy, in the call for the 

assignment of Assegno di Ricerca Tipo B - Junior 

Description: I was PI of this project, funded by the Department of Engineering of Information 

of the University of Padova, for a junior research grant awarded following peer-reviewed 

evaluation of submitted research proposals. The research project focused on the development 

and electrical characterization of capable electronic and biosensor devices to detect the presence 

of pathogens of interest in agri-food applications. Contract signed on 11/11/2020 and protocol 

in the repertoire n. 210, prot. No. 2665 of 11/11/2020 at University of Padova. 

   

Project 

Responsibilities  
 I am responsible for the following ongoing or completed projects 
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2025-ongoing  

(2 years) 
 MuSe - Multi-Sensor wearable device for telemedicine 

Role: Local coordinator (University of Padova Unit) 

Funder: PRIN 2022 - Ministry of University and Research, Italy, funded by 

NextGenerationEU, European Union 

Description: This project focuses on developing a wearable device for monitoring the hydration 

and health status of elderly individuals, leveraging multi-sensing technologies. It combines Bio-

Impedance Analysis, skin hydration, and electrochemical sensors for ions and metabolites into 

a compact, easy-to-use device. The final aim is to create a low-power prototype capable of real-

time monitoring and providing alerts for critical health situations. 

   

Project 

participation 
 I actively participated or currently participate in the following research projects 

2023-ongoing 

(3 years) 
 IGNITE - INFN Ground-up INITiative-on micro-Electronics developments 

Funder: National Institute of Nuclear Physics – INFN, Italy 

Objective: Development of integrated 3D electronic microsystems based on 28-nm MOSFET 

technology for the implementation of next-generation detectors in high-luminosity experiments 

at LHC at CERN. 

2022-ongoing 

(5 years) 
 LUXE - Laser Und XFEL Experiment  

Funder: National Institute of Nuclear Physics – INFN, Italy 

Objective: Exploring the interactions between high-power laser beams and high-energy 

electron beams through the development of a new generation of sapphire detectors. 

2021-2024 

(3 years) 
 Miniaturised biosensors with high selectivity 

Funder: Australian Research Council, Australia 

Objective: Development of miniaturized wearable sensors capable of detecting analytes of 

interest through technologies based on multi-enzymatic reactions with high selectivity 

performance. 

2020-2023 

(3 years) 
 FaLaPHEL – Fast links and RadHard front end with integrated photonics and 

electronics for physics 

Funder: National Institute of Nuclear Physics – INFN, Italy 

Objective: Development of readout electronics for pixel detector circuits for the high energy 

physics experiments at CERN. 

2018-2020 

[Extended until 2022 

due to COVID-19] 

(2 years) 

 

 Sviluppo di un biosensore per l’identificazione rapida di partite di polli da carne 

positive per Campylobacter spp 

Funder: Ministry of Health, Italy 

Objective: Development and electrical characterization of a biosensor capable of detecting 

Campylobacter spp. 

2018-2021 

(3 years) 
 FinFET16v2 - Low-power rad-hard design in finFeT-16nm technology 

Funder: National Institute of Nuclear Physics – INFN, Italy 

Objective: Study of the 16 nm FINFET technology for the development of readout electronics 

for future upgrades of the detectors installed in the high energy physics experiments at CERN. 

2016-2019 

(3 years) 
 LF15A Evaluation 

Funder: European Space Agency 

Objective: Assessment of damage induced by ionizing radiation in electronic devices 

manufactured in LFoundy's LF15A semiconductor technology for ESA space applications. 

2015-2018 

(3 years) 
 SCALTECH28 – Low-power rad-hard design in 28nm 

Funder: National Institute of Nuclear Physics – INFN, Italy 
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Objective: Study of the 28 nm MOSFET planar technology for the development of the readout 

electronics, aimed at future upgrades of the detectors installed in the high energy physics 

experiments at CERN. 

2014-2015 

(1 year) 
 Radiation to Electronics (R2E) 

Funder: European Organization for Nuclear Research – CERN, Switzerland 

Objective: Evaluation of electronic components for the correct functioning of CERN 

accelerators in highly radioactive environments. 

   

 

EDITORING   

 

Editor in  

peer-review 

journals 

 • Guest Editor of the Special Issue on “Advances in Wearable Electroencephalography Sensor 

Technology” published in MDPI Sensors journal, 2025. 

• Guest Editor of the Special Issue on “New Insights in Radiation-Tolerant Electronics” 

published in MDPI Electronics journal, 2023. 

• Guest Editor of the Special Issue on “Semiconductor-Based Biosensors” published in MDPI 

Biosensors journal, 2020. 

 

Conference 

chairing and 

committees  

 • Poster Session Chair at IEEE Nuclear & Space Radiation Effects Conference – NSREC 2027, 

Atlanta, US, July 19th-23rd, 2027. 

• Award Chair at Radiations Effects on Components and Systems Conference – RADECS 2026, 

Prague, Czech Republic, September 28th-October 2nd, 2026. 

• Technical Chair at IEEE Biosensors 2026, Bangkok, Thailand, August 2nd-4th, 2026. 

• Poster Session Chair at Radiations Effects on Components and Systems Conference – 

RADECS 2025, Antwerp, France, September 29th-October 3rd, 2025. 

• Technical Program Committee member and Session Chair at IEEE Biosensors 2025, San 

Diego, USA, August 2nd-5th, 2025. 

• Local Chair of The International Workshop on Physics of X-Ray and Neutron Multilayer 

Structures – PXRNMS 2025, Padova, Italy, April 9th-11th, 2025. 

• Session Chair of the “Radiation Effects in Semiconductors for Extreme Environments” 

session at the 2025 Material Research Society Spring Meeting and Exhibit, Seattle, USA, 

April 7th-11th, 2025. 

• Award committee member of Radiations Effects on Components and Systems Conference – 

RADECS 2024, Maspalomas, Spain, September 16th-20th, 2024. 

• Technical Program Committee member and Session Chair of the “Basic Mechanism of 

Radiation Effects” session at Radiations Effects on Components and Systems Conference – 

RADECS 2023, Toulouse, France, September 25th-29th, 2023. 

• Award committee member of Radiations Effects on Components and Systems Conference – 

RADECS 2023, Toulouse, France, September 25th-29th, 2023. 

• Award committee member of IEEE Nuclear & Space Radiation Effects Conference – NSREC 

2023, Kansas City, USA, September 24th-28th, 2023. 

• A/V Chair in the Organizing Committee of Radiations Effects on Components and Systems 

Conference – RADECS 2022, Venice, Italy, October 3rd-7th, 2022. 

 

Conference 

Editorial Boards 
 • Reviewer for the technical program of Radiation and Its Effects on Components and Systems 

Conference – RADECS 2026, Prague, Czech Republic, September 28th-October 2nd, 2026. 

• Reviewer for the technical program of IEEE Biosensors 2026, Bangkok, Thailand, August 

2nd-4th, 2026. 

• Reviewer for the technical program of IEEE Nuclear & Space Radiation Effects Conference 

– NSREC 2026, Puerto Rico, USA, July 20th-24th, 2026. 

• Reviewer for the technical program of IEEE Biosensors 2025, San Diego, USA, August 2nd-

5th, 2025. 
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• Reviewer for the technical program of IEEE Nuclear & Space Radiation Effects Conference 

– NSREC 2025, Nashville, USA, July 14th-18th, 2025. 

• Reviewer for the technical program of Radiation and Its Effects on Components and Systems 

Conference – RADECS 2024, Maspalomas, Spain, September 16th-20th, 2024. 

• Reviewer for the technical program of IEEE Nuclear & Space Radiation Effects Conference 

– NSREC 2024, Ottawa, Canada, July 22nd-26th, 2024. 

• Reviewer for the technical program of IEEE Nuclear & Space Radiation Effects Conference 

– NSREC 2023, Kansas City, USA, July 24th-28th, 2023. 

• Reviewer for the technical program of Radiation and Its Effects on Components and Systems 

Conference – RADECS 2022, Venice, Italy October 3rd-7th, 2022.  

• Reviewer for the technical program of IEEE Nuclear & Space Radiation Effects Conference 

– NSREC 2022, Provo, USA, July 18th-22nd, 2022. 

• Reviewer for the technical program of IEEE Nuclear & Space Radiation Effects Conference 

– NSREC 2021, online, July 16th-23rd, 2021. 

• Reviewer for the technical program of Radiation and Its Effects on Components and Systems 

Conference – RADECS 2020, online, October 19th-20th, 2020.  

 

Membership of 

Scientific 

Societies 

 • Senior Member of the IEEE since 2025 (previously, Member since 2018). 

• Member of IEEE Young Professionals (YP) since 2018 

• Member of IEEE Electron Devices Society (EDS) since 2025 

• Member of IEEE Nuclear and Plasma Sciences Society (NPSS) since 2018 

• Member of IEEE Special Interest Group on Humanitarian Technology (SIGHT) since 

2025 

• Member of IEEE Engineering in Medicine and Biology Society (EMBS) since 2025 

• Member of the Italian Electronic Society (SIE) since 2018. 

 

    

AWARDS   

   

  A1. Radiation Effects Early Achievement Award from the IEEE Nuclear Plasma Science 

Society, announced during the IEEE Nuclear & Space Radiation Effects Conference – 

NSREC 2025 held in Nashville, USA, on July 14-18, 2025. The award recognizes his 

significant impact on the field of radiation effects “for contributions to the understanding 

of degradation mechanisms induced by total ionizing dose in CMOS devices fabricated 

with advanced technology nodes, in particular at ultra-high radiation doses”. 

A2. Conference Outstanding Paper Award at the Radiation and its Effects on Components 

and Systems Conference - RADECS 2024, Maspalomas, Spain, September 16th-20th 

2024, for the first-authored paper: S. Bonaldo, G. Borghello, F. Faccio, M. Bagatin, S. 

Mattiazzo, and S. Gerardin. “TID effects in the lateral STI oxide of planar CMOS 

transistors”, IEEE Trans. Nucl. Sci, vol. 72, no. 8, pp. 2264-2275, Aug. 2025. 

A3. Electronics 2023 Travel Award, by MDPI Electronics for presenting the first-authored 

work “Radiation-induced charge trapping in shallow trench isolations of FinFETs”, 

selected for oral presentation at the IEEE Nuclear and Space Radiation Effects 

Conference (NSREC 2023), Kansas City, USA, July 24th-28th 2023.  

A4. Best Student Conference Abstract Award, at the Radiation and its Effects on 

Components and Systems Conference - RADECS 2020, online, October 19th-23rd 2020, 

for the co-first authored paper: T. Ma, S. Bonaldo, S. Mattiazzo, A. Baschirotto, C. Enz, 

A. Paccagnella, and S. Gerardin “TID degradation mechanisms in 16 nm bulk FinFETs 

irradiated to ultra-high doses”, IEEE Trans. Nucl. Sci., vol. 68, no. 8, pp. 1571-1578, 

May 2021. 

A5. 2020 IEEE Emilio Gatti and Franco Manfredi Best Ph.D Thesis Award in Radiation 
Instrumentation, 2020, for my PhD thesis entitled "Total ionizing dose degradation 

mechanisms in nanometer-scale microelectronic Technologies". I was awarded by IEEE 

Nuclear Plasma Science Italy Chapter following a selection carried out by a committee 
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of international experts. The award was announced on December 17th 2020 through a 

dedicated event, where I held an invited talk, online due to the pandemic from COVID-

19. 

A6. Conference Best Student Paper Award, IEEE Nuclear and Space Radiation Effects 

Conference - NSREC 2019, San Antonio, USA, July 8th-12th 2019, for the first-authored 

paper: S. Bonaldo, S. E. Zhao, A. O’Hara, M. Gorchichko, E. X. Zhang, S. Gerardin, 

A. Paccagnella, N. Waldron, N. Collaert, V. Putcha, D. Linten, S. T. Pantelides, 

R. A. Reed, R. D. Schrimpf, and D. M. Fleetwood, “Total-ionizing-effects and low-
frequency noise in 16-nm InGaAs FinFETs with HfO2/Al2O3 dielectrics,” IEEE Trans. 

Nucl. Sci., vol. 67, no. 1, pp. 210-220, Jan. 2020. 

A7. 2019 Paul Phelps Continuing Education Grant Award, by the IEEE Nuclear and 

Plasma Sciences Society (NPSS) for the exceptional research work carried out as a young 

researcher in the field of Nuclear and Plasma Science (NPS). The prize was awarded 

following a peer-reviewed selection and was announced during the IEEE international 

conference Nuclear and Space Radiation Effects Conference - NSREC 2019, San 

Antonio, USA, July 8th-12th 2019. 

A8. Best Oral Presentation - 2nd place, at the 50th Annual Meeting of the Italian Electronic 

Society - SIE 2018, Naples, Italy, 20th-22nd June 2018, for my oral presentation of the 

work: S. Bonaldo, S. Gerardin, A. Paccagnella, F. Faccio, and G. Borghello, “Effects of 

LDD spacer dielectrics on 65 nm pMOSFETs irradiated to ultra-high doses”. 

A9. Conference Outstanding Paper Award, at IEEE Nuclear and Space Radiation Effects 

Conference - NSREC 2017, New Orleans, USA, July 17th-21st 2017, for the co-authored 

paper: Faccio, G. Borghello, E. Lerario, D. M. Fleetwood, R. D. Schrimpf, H. Gong, E. 

Xi. Zhang, P. Wang, S. Michelis, S. Gerardin, A. Paccagnella, and S. Bonaldo, “Influence 
of LDD spacers and H+ transport on the total-ionizing-dose response of 65-nm 

MOSFETs irradiated to ultrahigh doses,” IEEE Trans. Nucl. Sci., vol. 65, no. 1, pp. 164-

174, Jan. 2018. 

   

PUBLICATIONS  
 

   

Bibliometric 

indicators 
 Scopus: 

- Number of citations: 1010 

- H-index: 19 

 

Google Scholar: 

- Number of citations: 1319 

- H-index: 20 

 

International 

peer-reviewed 

journals 

 The symbol (§) identifies co-first authorship and the symbol (*) identifies corresponding 

authorship. 

J1. C. A. Champagne*, D. R. Ball, J. M. Trippe, R. Ritzenthaler, J. Mitard, D. Linten, L. W. 

Massengill, S. L. Kosier, R. A. Reed, E. X. Zhang, M. L. Alles, S. Bonaldo, D. M. 

Fleetwood, B. D. Sierawski, “TID Degradation Mechanisms in Gate-All-Around Silicon 

Nanowire FETs”. IEEE Trans. Nucl. Sci, early access, 2026. 

J2. G. Andreetta*, C. Martinella, P. Natzke, M. Bagatin, S. Gerardin, S. Mattiazzo, A. 

Paccagnella, U. Grossner, S. Bonaldo. “TID Effects in Vertical SiC Power MOSFETs 

Irradiated at Different Temperatures”. IEEE Trans. Nucl. Sci, early access, 2026. 

J3. G. Andreetta*, G. Borghello, F: Faccio, S. Gerardin, M. Bagatin, A. Paccagnella, and S. 

Bonaldo, “Effect of the Anti-Punchthrough Implant on the Total Ionizing Dose 

Response of Planar Silicon n-MOSFETs”. IEEE Trans. Nucl. Sci, early access, 2026. 

J4. G. G. Ilie, L. Franchin, L. Pradetto Battel, S. Bonaldo, A. Paccagnella, B. di Vizio, S. 

Agnoli, R. C. Hensel, A. G. Ricciardulli, S. Battiston, M. Sambi, F. Sedona, P. Samorì, 

S. Casalini*, “High-Yield Fabrication of Electrolyte-Gated Transistors Based on 

Graphene Acetic Acid”. Advanc. Elect. Mat., vol. 12, no. 10, article no. e00570, May 

2026. 

J5. J. Neuendank*, T. Kirby, H. Barnaby, D.M. Fleetwood, S. Bonaldo, T.D. Loveless, S. 

Westfall, P. Muscat, M. Nour, M. Chambers, “Total-Ionizing-Dose Effects and Low-
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Frequency Noise in 90 nm, 3.3 V Input/Output CMOS Devices”. IEEE Trans. Nucl. Sci, 
vol. 73, no. 5, pp. 2013-2021, May 2026. 

J6. C. Martinella*, S. Bonaldo, M. Belanche, R. Kupper, G. Andreetta, M. Bagatin, S. 

Gerardin, A. Paccagnella, and U. Grossner, “Impact of Proton Energy on Displacement 

Damage and Total Ionizing Dose in SiC Vertical Power MOSFETs”. IEEE Trans. Nucl. 

Sci, vol. 73, no. 4, pp. 1235-1241, Apr. 2026. 

J7. M. Ploner*, L. Franchin, A. Altana, B. Shkodra, M. Petrelli, M.A.C. Angeli, M. 

Pompilio, G. Elli, F. Cacialli, A. Paccagnella, D. Resnati, P. Lugli, S. Bonaldo, and L. 

Petti, “Enhancing Screen-Printed Electrode Performance Through Simulation-Driven 

Design Optimization for Wearable Applications”. IEEE J. Flex. Electron., vol 5, no. 1, 

pp. 3-13, Jan. 2026. 

J8. L. Es Sebar*, S. Bonaldo, L. Cristaldi, L. Franchin, S. Grassini, L. Iannucci, L. 

Lombardo, C. Mineo, A. Neviani, L. Restelli, I. Sannino, S. Tonello, and C. Sveltom, 

“New Insights on Hydration Monitoring in Elderly Patients by Interdigitated Wearable 

Sensors”. Sensors, vol. 25, no. 22, article no. 7081, Nov. 2025. 

J9. F. Faccio, G. Borghello and S. Bonaldo*, “Total Ionizing Dose in nano-scaled CMOS 

technologies”. IEEE Trans. Nucl. Sci, vol. 72, no. 10, pp. 3247-3278, Oct. 2025. 

J10. V. S: Kampati*, S. Bonaldo, P. Leroux, and J. Prinze, “Dynamic voltage-Dependent 

modeling of Single Event Transients in CMOS ring oscillators”. IEEE Trans. Nucl. Sci, 
vol. 72, no. 6, pp. 1897-1906, June 2025. 

J11. M. Ploner*, B. Shkodra, L. Franchin, A. Altana, M. Petrelli, M.A. Costa Angeli, G. 

Ciccone, T. Antrack, L. Vanzetti, R.R. Nair, R. Canteri, S. Bonaldo, A. Paccagnella, H. 

Kleemann, D. Resnati, P. Lugli, A. Erten, and L. Petti, “Flexible Microfluidics-

Integrated Electrochemical System for Detection of Tumor Necrosis Factor-Alpha under 

Continuous Flow of Sweat”. Biosens. Bioelectron., vol. 287, article no. 117734, Nov. 

2025. 

J12. J. Neuendank*, T. Kirby, H. J. Barnaby, S. Bonaldo, E. Greer, T. Wallace, L. N. N. 

Vaidyam, M. Spear, P. Muscat, J. Chen, Z. Giorno, and E. Macabou, “Impact of 

cryogenic temperatures on radiation-induced parameter shifts in RADFETs”. IEEE 

Trans. Nucl. Sci, vol. 72, no. 8, pp. 2294-2302, Aug. 2025. 

J13. T. Wallace*, N. A. Dodds, A. I. Vidana, R. N. Nowlin, B. Dodd, H. J. Barnaby, M. Spear, 

J. Neuendank, J. S. Kauppila, T. D. Haeffner, G. D. Poe, S. T. Vibbert, L. W. Massengill, 

J. L. Taggart, B. Foran, and S. Bonaldo, “The effect of number of Fins per transistor on 

the TID response of 12LP FinFET technology”. IEEE Trans. Nucl. Sci, vol. 72, no. 8, 

pp. 2317-2323, Aug. 2025. 

J14. F. D’Aniello*, M. Tettamanti, S. A. Ali Shah, S. Mattiazzo, S. Bonaldo, V. Vadalà, and 

A. Baschirotto, “Single-Event Upset characterization of a shift register in 16 nm FinFET 

technology”. Electronics, vol. 14, no. 7, article no. 1421, Mar. 2025. 

J15. G. Andreetta*, R. Ferraro, A. Zimmaro, S. Bonaldo, A. Paccagnella, Y. Thurel, A. Masi, 

S. Danzeca, “COTS BJT radiation qualification methodology for highly distributed 

systems in mixed-field environments”. IEEE Trans. Nucl. Sci, vol. 72, no. 8, pp. 2297-

2705, Aug. 2025. 

J16. S. Bonaldo*, G. Borghello, F. Faccio, M. Bagatin, S. Mattiazzo, and S. Gerardin. “TID 

effects in the lateral STI oxide of planar CMOS transistors”. IEEE Trans. Nucl. Sci, vol. 

72, no. 8, pp. 2264-2275, Aug. 2025. (Winner of the Outstanding Paper Award at 

Radiation and its Effects on Components and Systems Conference 2024 - RADECS 

2024). 

J17. S. Bonaldo*, C. Martinella, M. Bagatin, S. Gerardin, P. Natzke, R. Kupper, N. Für, S. 

Mattiazzo, A. Paccagnella, and U. Grossner. “Total-ionizing-dose and displacement 

damage effects in trench SiC power MOSFETs”. IEEE Trans. Nucl. Sci, vol. 72, no. 8, 

pp. 2324-2332, Aug. 2025. 

J18. C. Martinella*, S. Bonaldo, M. Bagatin, S. Gerardin, N. Für, V. Gassenmeier, H. 

Goncalves De Madeiros, A. Paccagnella, and U. Grossner. “Displacement damage and 
total ionizing dose induced by 3-MeV protons in SiC vertical power MOSFETs”. IEEE 

Trans. Nucl. Sci, vol. 72, no. 4, pp. 1259-1267, Apr. 2025. 
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J19. C. Y. Chain*, E. D. Prieto, J. S. Cisneros, M. A. D. Cisneros, E. A. Ramirez, C. A. 

Labriola, V. Aniasi, A. P.M. Villagra, L. Franchin, A. Paccagnella, and S. Bonaldo. 

“Plasmonic biosensor of Cruzipain-antibody complexes based on gold nano-gratings for 

Chagas Disease screening”. IEEE Sens. J., vol. 25, no. 5, pp. 8230-8237, Mar. 2025. 

J20. S. Bonaldo is a co-author of a list of 134, “Technical Design Report for the LUXE 

experiment”. Eur. Phys. J.: Spec., vol. 233, no. 10, pp.1709-1974, Oct. 2024. 

J21. S. Bonaldo is a co-author of a list of 103. “RD53 pixel chips for the ATLAS and CMS 

Phase-2 upgrades at HL-LHC”. Nucl. Instrum. Methods Phys. Res., vol. 1067, article no. 

169682, Oct. 2024. 

J22. L. Franchin*, S. Casalini, A. Cester, A. Paccagnella, and S. Bonaldo. “Monitoring of 

Lactococcus lactis growth based on reduced-graphene oxide TFT for dairy industry 

applications”. IEEE Sens. J., vol. 24, no. 17, pp. 27134-27141, September 2024. 

J23. S. Bonaldo*, L. Franchin, G. Rosati, A. Merkoçi, and A. Paccagnella. “Multiphysics 

modeling of the electrochemical response of screen-printed electrodes for sensing 

applications”. IEEE Sens. J., vol. 24, no. 15, pp. 23960-23967, August 2024. 

J24. L. Franchin*, A. Paccagnella, and S. Bonaldo. “Influence of surface passivation on 

Campylobacter jejuni specificity of an impedimetric genosensor for poultry infection 

monitoring in agri-food industry”. IEEE Sens. Lett., vol. 8, no. 8, article no. 4502104, 

August 2024. 

J25. S. Bonaldo*, L. Franchin, E. Cretaio, E. Pasqualotto, M. Scaramuzza, T. Bertozzi, and 

A. Paccagnella. “Bacteria-based biosensor for the detection of Lactococcus Lactis 

bacteriophage in agrifood industry”. IEEE Sens. J., vol. 8, no. 6, article no. 4501304, 

June 2024. 

J26. S. Bonaldo*, C. Martinella, S. Race, N. Für, S. Mattiazzo, M. Bagatin, S. Gerardin, A. 

Paccagnella, and U. Grossner. “Radiation-induced effects in SiC vertical power 

MOSFETs irradiated at ultrahigh doses”. IEEE Trans. Nucl. Sci., vol. 71, no. 4, pp. 418-

426, April 2024. 

J27. S. Bonaldo*, T. Wallace, H. Barnaby, G. Borghello, G. Termo, F. Faccio, D.M. 

Fleetwood, S. Mattiazzo, M. Bagatin, A. Paccagnella, and S. Gerardin. “Radiation-

induced charge trapping in shallow trench isolations of FinFETs”. IEEE Trans. Nucl. 
Sci., vol. 71, no. 4, pp. 427-436, April 2024. (Winner of the Electronics 2023 Travel 

Award) 

J28. D.M. Fleetwood*, E.X. Zhang, R.D. Schrimpf, S.T. Pantelides, S. Bonaldo. “Effects of 

interface traps and hydrogen on the low-frequency noise of irradiated MOS devices”. 

IEEE Trans. Nucl. Sci., vol. 71, no. 4, pp. 555-568, April 2024. 

J29. L. Franchin*, and S. Bonaldo. “Multiphysics modeling of electrochemical impedance 

spectroscopy responses of SAM-modified screen-printed electrodes”. Sensors, vol. 24, 

no. 3, article no. 858, February 2024. 

J30. C.Y. Chain*, L. Franchin, J.S. Cineros, A.P.M Villagra, C.A. Labriola, A. Paccagnella, 

and S. Bonaldo. “Impedimetric screen-printed immunosensor for the rapid detection of 

Chagas Disease”. IEEE Sens. J., vol. 24, no. 2, pp. 1167-1174, January 2024. 

J31. S. Bonaldo*, L. Franchin, E. Cretaio, E. Pasqualotto, M. Scaramuzza, and A. 

Paccagnella. “Electrochemical biosensor for the monitoring of phages of Lactococcus 
lactis in milk-based samples”. IEEE Sens. J., vol. 24, no. 1, pp. 78-85, January 2024. 

J32. S. Bonaldo*, E. X. Zhang, S. Mattiazzo, A. Paccagnella, S. Gerardin, R. D. Schrimpf, 

D. M. Fleetwood. “Total-ionizing-dose effects at ultra-high doses in AlGaN/GaN 

HEMTs”. IEEE Trans. Nucl. Sci., vol. 70, no. 8, pp. 2042-2050, August 2023. 

J33. E. Pasqualotto, E. Cretaio, L. Franchin, A. De Toni, A. Paccagnella, S. Bonaldo*, M. 

Scaramuzza. “SPECTRA: a novel compact system for surface plasmon resonance 

measurements”. MDPI Sensors, vol. 23, no. 9, article no. 4309, April 2023. 

J34. S. Bonaldo*, D. M. Fleetwood. “Random telegraph noise in nanometer-scale CMOS 

transistors exposed to ionizing radiation”. Appl. Phys. Lett., vol. 122, article no. 173508, 

April 2023. 

J35. S. Bonaldo*, E. Cretaio, E. Pasqualotto, M. Scaramuzza, L. Franchin, S. Poggi, A. 

Paccagnella. “Screen-printed electrochemical biosensor for the detection of 
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bacteriophage of Lactococcus lactis for dairy production”. IEEE Sens. J., vol. 23, no. 6, 

pp. 5552-5560, March 2023. 

J36. S. Bonaldo*, L. Franchin, E. Pasqualotto, E. Cretaio, C. Losasso, A. Peruzzo, A. 

Paccagnella. “Influence of BSA protein on electrochemical response of genosensors”. 

IEEE Sens. J., vol. 23, no. 3, pp. 1786-1794, February 2023. 

J37. S. Bonaldo*, S. Mattiazzo, M. Bagatin, A. Paccagnella, G. Margutti, S. Gerardin. 

“Influence of bulk doping and halos on the TID response of I/O and core 150 nm 

nMOSFETs”. Electronics, vol. 12, no. 3, article no. 543, February 2023. 

J38. E. Pasqualotto, E. Cretaio, M. Scaramuzza, A. De Toni, L. Franchin, A. Paccagnella, S. 

Bonaldo*. “Optical system based on Nafion membrane for the detection of ammonia in 

blood serum samples”. Biosensors, vol. 12, no. 12, article no. 1079, December 2022. 

J39. S. Tonello, T. Fapanni, S. Bonaldo, G. Giorgi, N. Claudio, A. Paccagnella, M. 

Serpelloni, E. Sardini, S. Carrara, “Amperometric measurements by a novel aerosol jet 

printed flexible sensor for wearable applications”. IEEE Trans. Instrum. Meas., vol. 72, 

article no. 7500512, November 2022. 

J40. T. Ma, S. Bonaldo, S. Mattiazzo, A. Baschirotto, C. Enz, A. Paccagnella, S. Gerardin. 

“Increased device variability induced by total ionizing dose in 16-nm bulk nFinFETs”. 

IEEE Trans. Nucl. Sci., vol. 69, no. 7, pp. 1437-1443, July 2022. 

J41. S. Bonaldo*, M. Gorchichko, E. X. Zhang, T. Ma, S. Mattiazzo, M. Bagatin, A. 

Paccagnella, S. Gerardin, R. D. Schrimpf, R. A. Reed, D. Linten, J. Mitard, D. M. 

Fleetwood. “TID effects in highly scaled gate-all-around Si nanowire CMOS transistors 

irradiated to ultrahigh doses”. IEEE Trans. Nucl. Sci., vol. 69, no. 7, pp. 1444-1452, July 

2022. 

J42. S. Bonaldo*, T. Ma, S. Mattiazzo, A. Baschirotto, C. Enz, A. Paccagnella, D. M. 

Fleetwood, S. Gerardin. “DC response, low-frequency noise, and TID-induced 

mechanisms in 16-nm FinFETs for high-energy physics experiments”. Nucl. Instrum. 

Methods Phys. Res. A: Accel. Spectrom. Detect. Assoc. Equip., vol. 1033, article no. 

166727, June 2022. 

J43. T. Ma, S. Bonaldo§, S. Mattiazzo, A. Baschirotto, C. Enz, A. Paccagnella, S. Gerardin. 

“Influence of fin- and finger-number on TID degradation of 16 nm bulk FinFETs 

irradiated to ultra-high doses”. IEEE Trans. Nucl. Sci., vol. 69, no. 1, January 2022. 

J44. G. Rosati, M. Urban, L. Zhao, Q. Yang, C. C. Castro e Silva, S. Bonaldo, C. Parolo, E. 

P. Nguyen, G. Ortega, P. Fornasiero, A. Paccagnella, A. Merkoçi. “A plug, print & play 

inkjet printing and impedance-based biosensing technology operating through a 

smartphone for clinical diagnostics”. Biosens. Bioelectron., vol. 196, article no. 113737, 

January 2022.  

J45. T. Ma, S. Bonaldo§, S. Mattiazzo, A. Baschirotto, C. Enz, A. Paccagnella, S. Gerardin. 

“TID degradation mechanisms in 16-nm bulk FinFETs irradiated to ultrahigh doses”. 

IEEE Trans. Nucl. Sci., vol. 68, no. 8, pp. 1571-1578, May 2021. (Winner of the Best 

Student Conference Abstract Award at Radiation and its Effects on Components and 

Systems Conference 2020 - RADECS 2020) 

J46. M. Gorchichko, E. X. Zhang, P. Wang, S. Bonaldo, R. D. Schrimpf, R. A. Reed, D. 

Linten, J. Mitard, D. M. Fleetwood. “Total-ionizing-dose response of highly scaled gate-

all-around Si nanowire CMOS transistors”. IEEE Trans. Nucl. Sci., vol. 68, no. 5, pp. 

687-696, March 2021. 

J47. S. Bonaldo*, S. Mattiazzo, C. Enz, A. Baschirotto, A. Paccagnella, D. M. Fleetwood, 

and S. Gerardin. “Ionizing-radiation response and low-frequency noise of 28-nm 

MOSFETs at ultra-high doses”. IEEE Trans. Nucl. Sci., vol. 67, no. 7, pp. 1302-1311, 

March 2020. 

J48. S. Bonaldo*, E. X. Zhang, S. E. Zhao, V. Putcha, B. Parvais, D. Linten, S. Gerardin, A. 

Paccagnella, R. A. Reed, R. D. Schrimpf, D. M. Fleetwood. “Total-ionizing-dose effects 

in InGaAs MOSFETs with high-k gate dielectrics and InP substrates”. IEEE Trans. Nucl. 

Sci., vol. 67, no. 7, pp. 1312-1319, March 2020.  

J49. S. Bonaldo*, S. E. Zhao, A. O’Hara, M. Gorchichko, E. X. Zhang, S. Gerardin, 

A. Paccagnella, N. Waldron, N. Collaert, V. Putcha, D. Linten, S. T. Pantelides, 

R. A. Reed, R. D. Schrimpf, D. M. Fleetwood. “Total-ionizing-effects and low-
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frequency noise in 16-nm InGaAs FinFETs with HfO2/Al2O3 dielectrics”. IEEE Trans. 
Nucl. Sci., vol. 67, no. 1, pp. 210-220, January 2020. (Winner of the Best Student Paper 

Award at IEEE Nuclear and Space Radiation Effects Conference – NSREC 2019) 

J50. S. E. Zhao, S. Bonaldo, P. Wang, E. X. Zhang, N. Waldron, N. Collaert, D. Linten, S. 

Gerardin, A. Paccagnella, R. D. Schrimpf, R. A. Reed, D. M. Fleetwood. “Total ionizing 

dose effects on InGaAs FinFETs with modified gate stack”. IEEE Trans. Nucl. Sci., vol. 

67, no. 1, pp. 253-259, January 2020. 

J51. S. Bonaldo*, S. Gerardin, X. Jin, A. Paccagnella, F. Faccio, G. Borghello, D. M. 

Fleetwood. “Charge buildup and spatial distribution of interface traps in 65-nm 

pMOSFETs irradiated to ultrahigh doses”. IEEE Trans. Nucl. Sci., vol. 66, no. 7, pp. 

1574-1583, July 2019. 

J52. S. E. Zhao, S. Bonaldo, P. Wang, R. Jiang, H. Gong, E. Zhang, N. Waldron, B. Kunert, 

J. Mitard, N. Collaert, S. Sioncke, D. Linten, R. D. Schrimpf, R. Reed, S. Gerardin, A. 

Paccagnella, D. M. Fleetwood. “Gate bias and length dependences of total-ionizing-dose 

effects in InGaAs FinFETs on bulk Si”. IEEE Trans. Nucl. Sci., vol. 66, no. 7, pp. 1599-

1605, July 2019. 

J53. D. M. Fleetwood, S. Beyne, R. Jiang, S.E. Zhao, P. Wang, S. Bonaldo, M. W. McCurdy, 

Z. Tőkei, I. De Wolf, K. Croes, E. X. Zhang, M. L. Alles, R. D. Schrimpf, R. A. Reed, 

D. Linten. “Low-frequency noise and defects in copper and ruthenium resistors”. Appl. 
Phys. Lett., vol. 114, article no. 203501, May 2019. 

J54. S. Bonaldo*, S. Mattiazzo, C. Enz, A. Baschirotto, A. Paccagnella, X. Jin, S. Gerardin. 

“Influence of halo implantations on the total ionizing dose response of 28 nm p-

MOSFETs irradiated to ultra-high doses”. IEEE Trans. Nucl. Sci., vol. 66, no. 1, pp. 82-

90, January 2019. 

J55. G. Borghello, F. Faccio, E. Lerario, S. Michielis, S. Kulis, D. M. Fleetwood, R. D. 

Shrimpf, S. Gerardin, A. Paccagnella, S. Bonaldo. “Dose rate sensitivity of 65 nm 

MOSFETs exposed to ultra-high doses”. IEEE Trans. Nucl. Sci., vol. 65, no. 8, pp. 1482-

1487, August 2018. 

J56. R. G. Alía, S. Bonaldo, M. Brugger, S. Danzeca, A. Ferrari, C. Frost, A. Infantino, Y. 

Iwamoto, J. Mekki, C. Theis, A. Thornton. “Single event effect cross section calibration 

and application to quasi-monoenergetic and spallation facilities”. EPJ Nuclear Sci. 

Technol., vol. 4, February 2018. 

J57. F. Faccio, G. Borghello, E. Lerario, D. M. Fleetwood, R. D. Schrimpf, H. Gong, E. Xi. 

Zhang, P. Wang, S. Michelis, S. Gerardin, A. Paccagnella, S. Bonaldo. “Influence of 

LDD spacers and H+ transport on the total-ionizing-dose response of 65-nm MOSFETs 

irradiated to ultrahigh doses”. IEEE Trans. Nucl. Sci., vol. 65, no. 1, pp. 164-174, January 

2018. (Winner of the Conference Outstanding Paper Award at IEEE Nuclear and 

Space Radiation Effects Conference - NSREC 2017). 

J58. M. Marzo, S. Bonaldo, M. Brugger, S. Danzeca, R. G. Alia, A. Infantino, A. Thornton, 

“RadFET dose response in the CHARM mixed-field: FLUKA MC simulations”. EPJ 
Nuclear Sci. Technol., vol. 3, July 2017.  

 

Conference 

proceedings 
 C1. L. Franchin, A. Paccagnella, and S. Bonaldo. “Influence of Surface Morphology on the 

Electrochemical Response of Electrodes for Sensing Applications: A Multiphysics 

Simulation Study”. IEEE Biosensors Conference 2025, San Diego, US, August 2nd-5th, 

2025. 

C2. S. Bonaldo*, F. Dal Lago, T. Cogo, F. Comuzzi, L. Dal Lago, and G. Putoto. “A Portable 

Digital MUAC Bracelet for Assessing the Acute Malnutrition Degree of Children”. IEEE 
International Humanitarian Technologies Conference - IHTC 2025, Bari, Italy, 

November 27nd-30th, 2025. 

C3. M. Ploner, L. Franchin, A. Altana, B. Shkodra, M. Petrelli, D. Resnati, A. Paccagnella, 

S. Bonaldo, P. Lugli, L. Petti, and M.A. Costa Angeli. “Electrochemical Transducer 

optimization for miniaturization and performance enhancement for wearable Cytokine 
biosensors”. 6th IEEE International Flexible Electronics Technology Conference - 

IFETC 2024, Bologna, Italy, September 15th-18th, 2024. (Winner of the Student Best 
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Paper Award at 6th IEEE International Flexible Electronics Technology Conference - 

IFETC 2024). 

C4. J. Neuendank, S. Bonaldo, F. Mamun, Z. Giorno, H.J. Barnaby, T. Wallace, M. Nour, 

M. Spear, T. Kirby, and R. Dempsey. “TID effects on Random telegraph signals in GF 

12LP FinFET devices”. IEEE Radiation Effects Data Workshop - REDW 2024, Ottawa, 

Canada, July 22nd-27th, 2024. 

C5. L. Franchin, M. Ploner, A. Altana, B. Shkodra, M.A. Costa Angeli, P. Lugli, L. Petti, A. 

Paccagnella, and S. Bonaldo. “Multiphysics Model for Simulation of Electrochemical 

Signals for Biosensing Applications”. IEEE Biosensors Conference – Biosensors 2024, 
Cambridge, UK, July 28th-30th, 2024. 

C6. L. Franchin, M. Ploner, A. Altana, B. Shkodra, M.A. Costa Angeli, P. Lugli, L. Petti, A. 

Paccagnella, and S. Bonaldo. “Multiphysics simulations of cyclic voltammetry response 

of flexible screen-printed electrodes for wearable sensing systems”. IEEE International 

Conference on Flexible and Printable Sensors and Systems – FLEPS 2024, Tampere, 

Finland, June 30th- July 3rd, 2024. (Winner of the Student Best Paper Award - 3rd place, 

at the IEEE International Conference on Flexible and Printable Sensors and Systems – 

FLEPS 2024). 

C7. S. Bonaldo*, L. Franchin, E. Cretaio, E. Pasqualotto, M. Scaramuzza, and A. 

Paccagnella, “Electrochemical biosensor for timely detection of Lactococcus lactis 

bacteriophage in milk sample”. IEEE Sensors – Sensors 2023, Vienna, Austria, October 

29th-November 1st, 2023. 

C8. S. Bonaldo*, S. Tonello, L. Franchin, A. Merkoci, G. Rosati, A. Paccagnella, 

“Multiphysics simulations of screen-printed electrodes for electrochemical biosensing”. 

2023 IEEE International Workshop on Metrology for Industry 4.0 & IoT 
(MetroInd4.0&IoT), Brescia, Italy, June 2023. 

C9. S. Bonaldo*, E. Cretaio, E. Pasqualotto, M. Scaramuzza, L. Franchin, S. Poggi, A. 

Paccagnella. “An electrochemical biosensor for the detection of bacteriophage of 

Lactococcus lactis”. Proceedings of Società Italiana Elettronica – SIE 2022, in Lecture 

Notes in Electrical Engineering, vol. 1005, pp. 98-103. Pizzo, Italy, September 2022.  

C10. S. Bonaldo*, F. Dal Lago, G. Putoto, L. Dal Lago, E. Griggio, A. Paccagnella. “Portable 

digital stadiometer for assessing the degree of childhood malnutrition in low-income 

countries”. Proceedings of International Humanitarian Technology – IHTC 2021. 

Virtual conference, December 2021. 

C11. M. Marconi and RD53 Collaboration (including S. Bonaldo). “Design implementation 

and test results of the RD53A, a 65 nm large scale chip for next generation pixel detectors 

at the HL-LHC”. 2018 IEEE Nuclear Science Symposium and Medical Imaging 

Conference Proceedings (NSS/MIC). Sydney, Australia, November 2018. 

C12. E. Monteil and RD53 Collaboration (including S. Bonaldo). “RD53A: a large scale 

prototype for HL-LHC silicon pixel detector phase 2 upgrades”. Proceedings of Topical 

Workshop on Electronics for Particle Physics - PoS(TWEPP2018), Zurich, Switzerland, 

vol. 343, May 2019. 

C13. X. Jin, C. Wang, X. Guo, C. Qi, S. Yang, Y. Liu, W. Chen, S. Gerardin, M. Bagatin, S. 

Bonaldo, A. Paccagnella. “Simulation and experiment in neutron induced single event 

effects in SRAM”. 17th European Conference on Radiation and Its Effects on 

Components and Systems (RADECS). Geneva, Switzerland, October 2017.  

C14. E. Conti and RD53 Collaboration (including S. Bonaldo). “Development of a large pixel 

chip demonstrator in RD53 for Atlas and CMS upgrades”. PoS(TWEPP-17). 

Proceedings of Science, Santa Cruz, California, September 2017. 

C15. E. Tessarolo, A. J. Corso, S. Bonaldo, P. Zuppella, M. G. Pelizzo. “A Mach-Zehnder 

interferometer for the fine control of the polarization status of a beam”. Proceeding SPIE 

vol. 9205, Optical Engineering+ Applications. San Diego, USA, September 2014. 

   

 

CONFERENCE 

TALKS 
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Invited talks 

 
 I1. S. Bonaldo, G. Borghello, and F. Faccio. “Total-Ionizing-Dose Degradation Mechanisms 

in Nanometer-Scale CMOS Technologies”. Invited talk at 2025 MRS Spring Meeting & 

Exhibit, Seattle, USA, April 7th-11th, 2025. 

I2. S. Bonaldo. “Advancing the development of electrochemical Biosensors for Agrifood and 
Medical applications: Electrical measurements and COMSOL simulations”. Invited talk 

at EDGE-TECH 2025, Lecce, Italy, February 11th-12th, 2025. 

I3. S. Bonaldo, L. Franchin, and A. Paccagnella. “Modeling and Multiphysics Simulations of 

the Electrical Response of Electrochemical Sensors”. Invited talk at EDGE-TECH 2024, 

CNR-Nanotec, Lecce, Italy, June 27th-28th, 2024. 

I4. S. Bonaldo. “Evolution of TID effects with the scaling down of microelectronic CMOS 

technologies”. Invited lecture at the 19th International School on the Effects of Radiation 

on Embedded Systems for Space Applications – SERESSA 2023, Turin, Italy, December 

4th-7th, 2023. 

I5. S. Bonaldo. “DRDT7.4. TID and challenges at ultra-high doses in modern CMOS 

technologies”. Invited talk at the workshop ‘Implementing DRD7: an R&D Collaboration 

on Electronics and On-detector Processing’, CERN, Geneva, Switzerland, March 14th-15th, 

2023. 

I6. S. Bonaldo. “TID mechanisms in nanometer-scale microelectronic technologies”. Invited 

lecture at the 18th International School on the Effects of Radiation on Embedded Systems 

for Space Applications – SERESSA 2022, CERN, Geneva, Switzerland, December 5th-9th 

2022. 

 

Presentations  I was the presenting author in the following conferences: 

T1. L. Franchin, A. Gandolfo, C. Y. Chain, S. Dicorato, G. V. Bianco, M. L. Curri, C. 

Ingrosso, A. Paccagnella, S. Bonaldo. “Characterization of Au Nanoparticles-Decorated 

Biowaste-Derived Graphitic Carbon SPEs for Electrochemical Sensing”, IEEE 

Biosensors Conference 2026, Bangkok, Thailand, August 2nd-4th, 2026. 

T2. L. Franchin, L. Pradetto Battel, E. Bessac, S. Tonello, N. La Salvia, L. Es Sebar, L. 

Cristaldi, C. Svelto, L. Lombardo, S. Grassini, L. Iannucci, and S. Bonaldo, “MuSe: 

Merging Printed Electronics and Sweat Analytics for Next-Generation Telemedicine”. 

EDGE-TECH 2026, Lecce, Italy, February 24th-26th, 2026. 

T3. C. Y. Chain, A. Grandolfo, L. Franchin, S. Casalini, M. L. Curri, C. Ingrosso, A. 

Paccagnella, and S. Bonaldo, “A Magnetic Iron Oxide/Reduced Graphene Oxide 
Nanocomposite for Electrochemical Impedance Sensing with Magnet-Mediated 

Preconcentration and Recovery”. EDGE-TECH 2026, Lecce, Italy, February 24th-26th, 

2026. 

T4. L. Franchin, S. Casalini, A. Cester, A. Paccagnella, and S. Bonaldo, “Monitoring of 

Lactococcus lactis growth based on reduced-graphene oxide TFT for dairy industry 
applications”. IEEE Biosensors Conference, San Diego, USA, August 2nd-5th, 2025.  

T5. L. Franchin, A. Paccagnella, and S. Bonaldo, “Influence of surface morphology on the 

electrochemical response of electrodes for sensing applications: A multiphysics 
simulation study”. IEEE Biosensors Conference, San Diego, USA, August 2nd-5th, 2025. 

T6. S. Bonaldo, F. Dal Lago, T. Cogo, F. Comuzzi, L. Dal Lago, G. Putoto, D. Carraro, A. 

Paccagnella. “A portable digital MUAC bracelet for assessing the acute malnutrition 

degree of children”. IEEE International Humanitarian Technologies Conference – IHTC 

2024, Bari, Italy, November 27th-30th, 2024. 

T7. S. Bonaldo, G. Borghello, F. Faccio, M. Bagatin, S. Mattiazzo, S. Gerardin. “TID 

mechanism related to the charge trapping in STI corners of planar technologies”. 

RADECS 2024, September 16th-20th, 2024. (Winner of the Conference Outstanding 

Paper Award).  

T8. S. Bonaldo, C. Martinella, M. Bagatin, S. Gerardin, P. Natzke, R. Kupper, N. Für, S. 

Mattiazzo, A. Paccagnella, U. Grossner. “Total-Ionizing-Dose and Displacement 

Damage effects in trench SiC power MOSFETs”. RADECS 2024, September 16th-20th, 

2024. 

T9. S. Bonaldo, L. Franchin, E. Cretaio, E. Pasqualotto, M. Scaramuzza, T. Bertozzi, and A. 

Paccagnella. “Bacteria-based biosensor for the detection of Lactococcus Lactis 
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bacteriophage in agrifood industry”. IEEE Biosensors 2024, Cambridge, UK, July 28th-

30th, 2024. 

T10. S. Bonaldo, L. Franchin, E. Cretaio, E. Pasqualotto, M. Scaramuzza, A. Paccagnella. 

“Electrochemical biosensor for the monitoring of phages of Lactococcus lactis in milk-

based samples”. IEEE Sensor Conference 2023, Vienna, Austria, October 29th-

November 1st, 2023. 

T11. S. Bonaldo, T. Wallace, H. Barnaby, G. Borghello, G. Termo, F. Faccio, D. Fleetwood, 

A. Baschirotto, S. Mattiazzo, M. Bagatin, A. Paccagnella, S. Gerardin. “Radiation-

induced charge trapping in shallow trench isolations of FinFET”. NSREC 2023, Kansas 

City, USA, July 24th-28th, 2023.  (Winner of the Electronics 2023 Travel Award). 

T12. S. Bonaldo, E. X. Zhang, S. Mattiazzo, A. Paccagnella, S. Gerardin, R. D. Schrimpf, D. 

M. Fleetwood. “Total-ionizing-dose effects at ultra-high doses in AlGaN/GaN HEMTs”. 

RADECS 2022, Venice, Italy, October 3rd-7th, 2022. 

T13. S. Bonaldo, E. Cretaio, E. Pasqualotto, M. Scaramuzza, L. Franchin, S. Poggi, A. 

Paccagnella. “An electrochemical biosensor for the detection of bacteriophage of 

Lactococcus lactis”. 53rd Meeting of Italian Electronic Society – SIE 2022, Pizzo, Italy, 

September 7th-9th, 2022.  

T14. S. Bonaldo, F. Dal Lago, G. Putoto, L. Dal Lago, E. Griggio, A. Paccagnella. “Portable 

digital stadiometer for assessing the degree of childhood malnutrition in low-income 

countries”. International Humanitarian Technology Conference – IHTC 2021, online, 

December 2nd-4th, 2021. 

T15. S. Bonaldo, M. Gorchichko, E. X. Zhang, T. Ma, S. Mattiazzo, M. Bagatin, A. 

Paccagnella, S. Gerardin, R. D. Schrimpf, R. A. Reed, D. Linten, J. Mitard, D. M. 

Fleetwood. “TID effects in highly scaled gate-all-around Si nanowire CMOS transistors 
irradiated to ultra-high doses”. RADECS 2021, Vienna, Austria, September 13th-17th, 

2021. 

T16. S. Bonaldo, T. Ma, S. Mattiazzo, A. Baschirotto, C. Enz, A. Paccagnella, D. M. 

Fleetwood, S. Gerardin. “TID degradation and low frequency noise in 16 nm bulk 

FinFETs irradiated to ultra-high doses”. RADECS 2021, Vienna, Austria, September 

13th-17th, 2021. 

T17. S. Bonaldo, E. X. Zhang, S. E. Zhao, V. Putcha, B. Parvais, D. Linten, S. Gerardin, A. 

Paccagnella, R. A. Reed, R. D. Schrimpf, D. M. Fleetwood. “Total-ionizing-dose effects 

in InGaAs MOSFETs with high-k gate dielectrics and InP substrates”. RADECS 2019, 

Montpellier, France, September 16th-20th, 2019. 

T18. S. Bonaldo, S. Mattiazzo, C. Enz, A. Baschirotto, A. Paccagnella, D. M. Fleetwood, S. 

Gerardin. “Ionizing-radiation response and low-frequency noise of 28-nm MOSFETs at 

ultra-high doses”. RADECS 2019, Montpellier, France, September 16th-20th, 2019.  

T19. S. Bonaldo, S. E. Zhao, A. O’Hara, M. Gorchichko, E. X. Zhang, S. Gerardin, A. 

Paccagnella, N. Waldron, N. Collaert, V. Putcha, D. Linten, S. T. Pantelides, R. A. Reed, 

R. D. Schrimpf, D. M. Fleetwood. “Total-ionizing-effects and low-frequency noise in 16-

nm InGaAs FinFETs with HfO2/Al2O3 dielectrics”. NSREC 2019, San Antonio, USA, 

September 8th – 12th, 2019. (Winner of the Conference Best Student Paper Award). 

T20. S. Bonaldo, S. Gerardin, X. Jin, A. Paccagnella, F. Faccio, G. Borghello, D. M. 

Fleetwood. “Spatial distribution of interface traps in 65 nm pMOSFETs irradiated to 
ultra-high doses”. RADECS 2018, Göteborg, Sweden, September 16th-21st, 2018. (I was 

appointed as the presenting author, but the conference schedule was overlapping with 
the beginning of my research activity at the Vanderbilt University in Nashville) 

T21. S. Bonaldo, S. Matiazzo, C. Enz, A. Paccagnella, X. Jin, S. Gerardin. “Influence of halo 

implantations on the total ionizing dose response of 28 nm p-mosfets irradiated to ultra-

high doses”. NSREC 2018, Kona, Hawaii, USA, July 16th-20th, 2018.  

T22. S. Bonaldo, S. Gerardin, A. Paccagnella, F. Faccio, G. Borghello. “Effects of LDD 

spacer dielectrics on 65 nm pMOSFETs irradiated to ultra-high doses”. 50th Annual 

Meeting of Italian Electronic Society – SIE 2018, Napoli, Italy, June 20th-22nd, 2018. 

(Winner of the Best Oral Presentation – 2nd place). 

T23. S. Bonaldo, A. Paccagnella, S. Danzeca. “CHARM – A new mixed-field facility for 

ionizing radiation test on electronics at CERN”. RADFAC 2017, Universidad de Sevilla, 

Sevilla, Spain, March 30th, 2017.  
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T24. S. Bonaldo, A. Paccagnella, S. Danzeca. “A new mixed-field facility for ionizing 

radiation test on electronics at CERN”. 49th Annual Meeting of Italian Electronic Society 

– SIE 2017, Palermo, Italy, June 21st-23rd, 2017.  

T25. S. Bonaldo. “CHARM: A new mixed-field facility for radiation test on electronics”. 

Invited talk for presenting the CHARM facility at CERN 38th Coffee Seminar EN-STI-

ECE, CERN, Geneva, Switzerland, May 3rd, 2016. 

T26. S. Bonaldo. “The CERN high energy accelerator mixed-field”. Invited talk for presenting 

the CHARM facility at the CERN 2nd Coffee Seminar EN-EA, CERN, Geneva, 

Switzerland, April 1st, 2016. 

 

   

 

INVITED 

TALKS 
  

   

  • S. Bonaldo. “Advancing the Development of Electrochemical Biosensors for Agrifood and 

Medical Applications: Electrical Measurements and COMSOL Simulations”. Invited talk 

at Imec, Leuven, Belgium, March 25h, 2026. 

• S. Bonaldo. “Reliability Challenges and Evolution of Degradation Mechanisms in 

Nanometer-Scale CMOS FETs Exposed to Total Ionizing Dose”. Invited talk at KU 

Leuven, Geel, Belgium, March 24h, 2026. 

• S. Bonaldo. “Evolution of total-ionizing-dose effects with the scaling down of CMOS 

technologies”. Invited lecture at University Central Florida, Orlando, USA, November 

12th, 2025. 

• S. Bonaldo. “Reliability Challenges and Evolution of Degradation Mechanisms in 

Nanometer-Scale CMOS FETs Exposed to Total Ionizing Dose”. Invited talk at Institut 

supérieur de l'aéronautique et de l'espace - ISAE-SUPAERO, Toulouse, France, 

September 18th-20th, 2025. 

• S. Bonaldo. “Reliability Challenges and Evolution of Degradation Mechanisms in 

Nanometer-Scale CMOS FETs Exposed to Total Ionizing Dose”. Invited talk at Imec, 

Leuven, Belgium, June 5th, 2025. 

• S. Bonaldo. “Modeling and Multiphysics Simulations of the Electrical Response of 

Electrochemical Sensors”. Invited talk at Biosense Institute, Novi Sad, Serbia, May 5th, 

2025. 

• S. Bonaldo. “Evolution of total-ionizing-dose effects with the scaling down of CMOS 

technologies”. Invited lecture at University Central Florida, Orlando, USA, November 

17th, 2024. 

• S. Bonaldo. “Radiation effects and TID mechanisms at ultra-high doses”. Invited lecture 

at ETH Zürich, Zurich, Switzerland, October 23rd, 2023. 

• S. Bonaldo. “TID effects vs. scaling-down of CMOS technologies”. Invited lecture at 

Arizona State University, Phoenix, USA, July 14th, 2022. 

• S. Bonaldo. “Total-ionizing-dose degradation mechanisms in nanometer-scale 

microelectronic technologies”. Invited lecture at Vanderbilt University, Nashville, USA, 

February 16th, 2022, online due to COVID-19. 

• S. Bonaldo. “Total ionizing dose degradation mechanisms in nanometer-scale 

microelectronic technologies”. Invited lecture at the 2nd CERN 28 nm technology forum, 

Geneva, Switzerland, May 30th, 2021. 

• S. Bonaldo. “TID degradation mechanisms of 28 nm MOSFETs irradiated to ultra-high 

doses”. Invited lecture at the 1st CERN 28 nm technology forum, Geneva, Switzerland, 

March 10th, 2021. 

• S. Bonaldo. “Total ionizing dose degradation mechanisms in nanometer-scale 

microelectronic technologies”. Invited talk in honour of the 2020 Emilio Gatti and Franco 

Manfredi Best Ph.D. Thesis Award in Radiation Instrumentation, organized by University 

of Pavia, Italy, December 17th, 2020. 
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INSTITUTIONAL 

ACTIVITIES 
 

   

  • Responsible of the Biodevices laboratory at the Department of Information Engineering of 

University of Padova, Italy, since 2025. 

  • Member of the “Collegio di Dottorato” in Information Engineering at University of Padova 

for the A.A. 2024-25, 2025-26. 

  • Member of the “Tavolo di Lavoro Ricerca” of the DEI retreat in 2025. 

  • Elected Representative of “Assegnisti di Ricerca” at the Department of Information 

Engineering of University of Padova, Italy, from 2023 to 2024. 

 

   

 

THIRD 

MISSION 
  

   

  • I actively participated in the event “Scegli con Noi”, organized by the University of Padova 

to present degree programs, motivate prospective students, and illustrate future career 

opportunities. Fiera di Padova, Italy, February 25th, 2026. 

  • I delivered an invited presentation titled “Innovazione tecnologica frugale” at the “CUAMM 

Medici con l’Africa” event “La Ricerca per una Cooperazione Sanitaria di Qualità: 

Esperienze, Evidenze e Prospettive dall’Africa”, held in Aula Magna, Palazzo Bo, Padova, 

Italy, on June 8th, 2024.  

  • I delivered an invited presentation titled “Effetti delle radiazioni nei componenti 
microelettronici: applicazioni per la Terra e per lo Spazio” at the Museum “Padre Ruggero”, 

Venezia Mestre, Italy, on March 15th, 2024. 

  • Since 2020, I have been supporting and leading activities on humanitarian technologies with 

“CUAMM Medici con l’Africa”, involving students from the DEI. A series of electronic 

digital stadiometer prototypes were developed for the rapid assessment of chronic 

malnutrition in children. Since 2024, I have also initiated the development of a digital 

bracelet aimed at enabling efficient detection of acute malnutrition. I have been actively 

involved in testing these tools in Uganda, in the Karamoja region, where volunteer students, 

CUAMM doctors, and local healthcare workers contribute to data acquisition and 

continuous improvement of the devices. 

  • In 2017–2018, I actively participated in the University of Padova orientation program, 

presenting the degree courses of the Department of Information Engineering to high school 

students. 

   

         

 

 


