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Mattia Segatto. Ph.D.

Education

2020 = march 2024 M Ph.D. in Industrial and Information Engineering, University of Udine,
Thesis title: Modeling and Simudation of Ferroelectric-baged Devices for Newromorphic
Compuring Applications. Supervisor: Prof. David Esseni

26318 — 2030 M M5 Electronic engineering, University of Udine.
Thesis title: Correntt di tunnelling assistito do trappele in giunzioni nomelling con
miateriali ferroelettrici per paradigmi computazionali newromarfici. Supervisor: Prof,
David Esseni, co-supervisor: Prof. Franceszo Drussi

2013 = Zoi8 M BSc Electronic Engineering, University of Udine
Thesis title: Efferto def tunneling inefastico nelle cavatteristiche di rumore o/f net tran-
sigrori MOSFET, Supervisor; Prof Pierpoclo Palestri

Research Activity
Key Contributions

A significant part of his research was dedicated to Ferroelectric Tunnel Junctions, which hold promise for
creating artificial neurons and synapses with reduced power consumption compared to conventional neural
networks,

PostDoc Research (2023-current)

His PostDoc research activity has been carried out in the context of the project "Ferroelectric Newromorphic
Learning for Tactile Edge Application (FeMeL), where he leveraged on the experitse matured during his Ph.D.
activity [0 explore, study and model novel applications of ferroelectric devices as synaptic hardware, such as
ferroelectric memcapacivors. Given the complex nature of the devices under study, the simulations of these
devices’ behavior were carried out using the commercial TCAD software framework developed by Svnopsys,
spacifically Sentaurus Device.

Ph.D. Research (2020-2023)

His Ph.D). research program extended this expertise to encompass the maodeling and simulation of ferroelectric
materials and ferroelectric-based devices, specifically targeting hardware applications in neuromorphic com:-
puting, In the later stages of his Ph.Dd, Mattio Segatto explored novel aspects of ferroelectric materials. He
adapted the Landau-Ginzburg-Devonshire (LGD) theory ro anti-ferroelectric marerials, focusing on analytical
extraction of their anisatropy coefficients [2]. He also investigated an innovative approach to describing fer-
roelectric materials using the LGD theory based om extrinsic events, offering a novel perspective compared to
existing literature.

M.Sc. Research (2020)

During his Master’s Degree thesis, Mattia Segatto specialized in analytical modeling of rrap-assisted tunneling
current in Ferroelectric Tunmel Junctions



Research Activity (continued)

Collaborative Research

Mattia Segatto was an active contributor to the European Project Haozo BeFerroSynaptic GAZSnirsy (2020-
223k Heis currently emploved with a research grant funded by the ltalian Ministry of University and Rescarch
{MUR) through the project "Ferroeléactric Meuromorphic Leamning for Tactile Edpe Application (FeMel)” in the
category "Progetti Di Ricerca Di Rilevante Interesse Nazionale — Bando o237

Research Support Activity

202 B “Algorithm development and software implementation for paraliefized computation and simu-
lation of electronic devices based on ferroelectric materials™ at University OF Udine.

2013 B “Characterization and modelling of the dynamics of ferroelectric materials for electronic devices
applications” ot University OF Udine,

Skills

Langmuages M CEnglish: Full professional proficiency.

Ttalian: Mative

Mumerical Simulation R Synopsys Seataurus, Applied Materals Ginestra, In-house Ferroelectric Simu-
lator [31, [7]

Coding B MATLAB. Python, Latex. CUDA, C, G+
Office Automation M Microsoft Office Suite, Microsoft Word, Microsoit Excel, Microsoft Power-

Point

Simulation Expertise

His reseorch involved comprehensive characterization of ferroclectric devices, encompassing both Large-
Stgnal [4], [6], [12] and Small-Signal operation [1] through numerical simulations with both in-house developed
and commercial software (Synopsys toolkit),

Software Development

Since 2oz1, he actively contributed to the in-house simulation tool for ferroelectric materials and devices de-
veloped by the Nanolectromics Devices and Components (NEDeC) group at the University of Udine,
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Conference Proceedings
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Speaker at Conferences

2024 A Oral contribution at MamLab *High K Workshop®, 1112 March 2024, Dresden (Germany), with
the presentation titled Muodelling of Ferroelectric. Tumnel Jumctions: Depolarization fields, churge
trapping and multi-level operation

2oz M Oral contribution at IEEE s2nd European Solid-5tate Device Research Conference (ESSDERC),
-1z September zoa2, Milan (Italv) with the presentation tntled Polerizarion Switching and AC
Small-Signal capacitance in Ferroelectric Tumnel fJunclions






