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People
Pl, Post-Doc Researchers and PhD Students

People Position Topics Where
w/nm CMOS Analog and Digital Design
Andrea Baschirotto Full-Professor Industrial Collaborations Unimib
INFN
wWnm CMOS Analog and Digital Design
Marcello De Matteis RTDB Brain-Chip Interfaces Unimib
INFN
Elia Valliceli Post-Doc Proton Sound Detectors Unimib
Researcher INFN Research
. Post-Doc . Unimib with Max Plank Institute- Programs
Sharifi Leila Researcher ATLAS Muon Drift Tubes Detectors GERMANY
David Tomasella PhD Student Brain-Chip Interfaces PRIN-MIUR-Unimib
Luciano Rota PhD Student FinFET Analog Design Unimib Research
Syed Adeel Ali Shah PhD Student ATLAS Muon Drift Tubes Detectors I TSR LAEERS P S (mefafavize- PG
GERMANY
Marco Orna PhD Student Low-power microphone interface STM/CEA-Lethi-FR
Martina Arosio PhD Student High-Voltage devices Infineon-ITALY
Edoardo Barteselli PhD Student LV Sensor interfaces Infineon-AUSTRIA
Sergio De Gasperi PhD Student Damage monitoring for power devices Infineon-AUSTRIA
Osvaldo Gasparri PhD Student OTP Memory Development Infineon-AUSTRIA
Thomas Kizas PhD Student DCDC-Converter Automatic Design Infineon-ITALY Industrial
Federico D’Aniello PhD Student Circuits for Povgsrsltlgr?]sCommunlcat|on Melexis-GERMANY Collaborations
Dijbril Niang PhD Student GaN LIDAR driver Infineon-ITALY
Benedini Federica PhD Student 65nm audio preamplifier Infineon-AUSTRIA
Grattacaso Francesco PhD Student Advanced CMOS Driver Infineon-AUSTRIA

Collaborations with Max Plank Institute (Germany), STM (France), CEA-Leti (France), Infineon
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dtaly, Austria), Melexis (Germany)...
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Topics
Industrial (collaborations) PhD
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Topics
Research — Anything (PRIN), FINFET16 (INFN)

FinFet 16 nm - New MOS Transistor Concept (PRIN, INFN)

Planar (222 nm) Vertical (12/16 nm)

Drain

Source=

Silicon substrate

Innovative 3D-Transistor technology

Mi-Bicocca = 15t University to access such technology
Innovative analog circuit design

Baseband circuits for 5G transceivers

Radiation damage investigation
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Topics
Research — ProSD (INFN)

Proton Sound Detectors (INFN)
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Proton Beam Range Measure

+/-20 um precision (instead of mm (PET PGR))

operation in sync with the beam

acoustic domain (< 2MHz) instead of PET/PGR light domain (GHz)
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Topics

[1] Vassanelli, Stefano, and Peter Fromherz. "Transistor probes local potasium conductances in the adhesion region of cultured rat hippocampal neurons." Journal
of Neuroscience 19.16 (1999): 6767-6773.

New Biosensor Concept for Neuro-Potentials Sensing (Action and Local Field
Potentials)
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Neurons are growth over the Silicon Chip

Planar Coupling between neuron and Silicon Chips

Minimally Invasive (no cell membrane penetration, no neural damage)
Extracellular Sensing

Micro and Nano Electronics 8



Topics
Research — Brain-Chip Interfaces — Brain28 (PRIN)
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Brain28 Objectives:
e Develop the 1t p-electrode Array in CMOS 28 nm (state-of-the-art operates by 130 nm)

e Enhance Msense Bandwidth (<5 Hz against 100 Hz state-of-the-art)
e Reduce Acquisition Noise (<10 pVgrus input noise against 50 uVrus state-of-the-art)
® Advancements in Neuroscience. Detection of:
e Slow Neural Oscillation (synchronous slow oscillations preceding Epilepsy seizures or tremor in Parkinson disease)
DECLISILDl o Subthreshold Neural events (not limited but including unsuccessful communication attempts between two or more neurons)

<

=

é %Y/ (synaptic potentials, AP (back) propagation by (dendrites) axons, slow membrane oscillation in extracellular region)
i

B

/'A*
== ONVTIN I

Micro and Nano Electronics




—
c
g

£

-

V

(4

&9 UNIVERSITA
= ).
“k

= ONVTIN Ia

= Conclusions €< €

Micro and Nano Electronics

Introduction
Outline

10



Conclusions
Some Achievements

IEEE TRANSACTIONS ON

RADIATION AND PLASMA
MEDICAL SCIENCES

A PUBLICATION OF
THE IEEE NUCLEAR AND PLASMA SCIENCES SOCIETY
THE IEEE ENGINEERING IN MEDICINE AND BIOLOGY SOCIETY

?ﬁ%‘& EMB — — "
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Y 2001 N Acoustic Analog Signal Processing for
o 20 MeV — 200 MeV Proton Sound Detectors
Evolution nchETDmcmdemmh:muumlwAlgur

Marcello De Matteis, Andrea Baschirotto, Fellow, IEEE, and Elia Vallicelli

REGULAR PAPERS

Depth of I Based on
Coupling Method ......._...... ...
Evaluation of Two 5iPM Amays for Depth-Encoding PE!

B SR Proton-Induced Thermoacoustic Process as
_______ Linear-Time-Invariant System

Comparative Study mfnm Quality in Time-Correlated Marcello De Matteis, Andrea Baschirotto, Fellow, IEEE, Elia Vallicelli and Emanuele Zanini
.................................................. N, P

SIFSWDyﬂamCTPﬂﬁum]mgsD:mngWﬁthmeNﬂmh -.D. Wu, H. Ren, and (0. Li 350
P i PET/CT R wction Algorithms. 'w‘nh Aummmc Reali gum:mﬁurmmmmal Priots ...

e Ao W oreeee B B Mt e d ¥ Tl A£A

Two Invited Papers to Special Issue on Advanced Topics in Particle Radiotherapy
e within Proton Sound Detectors project (INFN)
e (Organized by Massachusetts General Hospital / Harvard Medical School)
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Conclusions

Some Achievements

Reduce the cost of your design fabrication through
HiSilicon Sponsorship Program

We are glad to inform you that HiSilicon and imec have launched a sponsorship program for MPW prototyping in European academia.
The program provides grants up to 50,000 € for a single project, which allows selected academic groups to fabricate their design(s) through
the EUROPRACTICE MPW services at a significantly reduced cost.

HI-Silicon Sponsorship for BCHI

DI
g

e Funding for 6 mm? silicon Area

Micro and Nano Electronics

Who can apply?
All universities and research institutes based in Europe.
One research group is welcome to send multiple applications.

Which technologies are eligible?
All EUROPRACTICE technologies offered by MPW services of imec, Fraunhofer, CMP and Tyndall (with the exception of MEMS)

How to apply?

BV [CRT application form EllEShlelifc] HSPcommittee@imec.be

When is the application deadline?

There are no strict deadlines. It is a three-year program that runs until July 2022.

You are welcome to apply at any time, even after your design has been submitted: The only condition is to send us the application form four
weeks before the fabrication is estimated to be finished.

How (long) does the evaluatin process go?
S i \rising members from imec and HiSilicon. The decision on providing sponsorship will
€ WILHITT 20 WOrRing days, Tourselection criteria: Clarity and credibility of case, Novelty in design and proposed design
methodoloav. Advancina the apolication bevond state-of-the-art and Contribution to internal research (road man) of vour institute.
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Conclusions
Some Achievements

oaa  30-03-2021

oaa  30-03-2021 .
. Pagina
Ia Repubblic#t 7 Ia Repubblica#T =

Fogio 1/4

progetto 'paMELA' - la ricerca & nata a partire dallo studio Proton
MENU | CERCA ABBONATI | QUOTIDIANO | SeundDetéctordell'istituto nazionale di fisica nucleare (INFN),
abbiamo perd unito le competenze dei gruppi di Microelettronica

(per la progettazione dell'elettronica della sonda) e del gruppo di
S Salute SERCA Biofisica (per la validazione sperimentale con campioni biologici)
dell'universita di Milano BIg&&! Essendo un progetto
‘ CORONAVIRUS TUMORI CUORE DIABETE PSICOLOGIA ALIMENTAZIONE LONGFORM VIDEO PODCAST SCRIVICI multidisciplinare perché spazia dall'acustica all'elettronica e alla

medicina, abbiamo messo insieme le competenze di diversi
]E CONTENUTO PER GLI ABBONATI gruppi. Non solo. A differenza degli strumenti in commercio oggi
basati sull’effetto fotoacustico, che devono adattarsi
all’osservazione di una vasta gamma di sistemi biologici, lo

sviluppo di una sonda compatta e specializzata nella rilevazione

dei melanomi permette di abbatterne i costi e di ottimizzare la
capacita diagnostica. I nostro obiettivo & quello di consegnare

Melanoma, un laser

. » - - nella mani del dermatologo uno strumento in grado di
aSCOlta l Su0nl del nel massimizzare l'accuratezza della diagnosi e I'efficacia terapeutica
successivan,
di Fiammetta Cupellaro
La prevenzione dei tumori della pelle in Italia: i numeri

«Tutto & partito da un neo che non ho mai fatto controllare”.
Spesso le conversazioni dal dermatologo iniziano cosi: per

a sottovalutazione o per paura non ci decidiamo mai a sottoporci
11 progetto "paMELA" é di un gruppo di giovani ricercatori dell'universita'M g con regolarita al controllo dei nei. Eppure, il melanoma cutaneo &
Grande quanto una penna, la sonda passata sulla pelle, genera piccoli rumori consenlendo una realtd, oggi pif che mai: i casi di diagnosi sono in aumento in
di "sentire” una macchia sospetta tutto il mondo. Insomma, il sole fa bene (all'umore, alle ossa, ai
polmoni) ma troppo pud essere nocivo.

30 MARZO 2021 3 MINUTI DI LETTURA

Melanoma avanzato, I'efficacia delle cure si
vedra in una goccia di sangue

di Tina Simoniello

17 Marzo 2021 J'/

PaMela (Photoacoustic Melanoma Detector)

e Bicocca Crowdfunding (15t position in final ranking over 30 proposals)
o ldea from some on-going/ex Electronics Students coordinated by Elia Vallicelli
I (post-doc researchers)
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INFN Microelectronics
LHCDb

CERN: LHCb Chips for present and future % 2

LHCDb is one of the 4 experiments at the Large Hadron

Collider. LHCb includes 2 sub-detectors for particle The following step (5 years from now)
identification: the RICHes, based on single-photon will be to run in 4D by adding a “time
sensors (pixels). stamp” to particles with few tens of ps
For the upcoming run we have developed the front-end accuracy.

To this aim we are developing a timing
chip to fully exploit the CLARO
performance.
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INFN Microelectronics
CMS

CERN: CMS — Chip «ALDO» . 4

CMS is another of the 4 big experiments at LHC. Starting from 2025 an upgrade will be
completed to allow for an improved sensitivity in the sea of incoming particles. The BTL,
Barrel Timing Layer, will exploit SiPM photodetectors for achieving 4D sensitivity.

A few tens of thousands of ALDO chips will take care of their high voltage bias,
compensating their ageing.

1 H 4
‘/ ’.
| TN ,.' »
. "\ - - :
-
BTL Module:
1x16 crystals
(32 channeis)
CUrystsl b

. BTL Tray:
— 6 Read-out units
(4608 channels)
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INFN Microelectronics
CUORE/CROSS/CUPID

The CUORE/ CROSS /CUPID Front-end systems

CUORE, CUPID and CROSS study some rare
processes of the electronic neutrino underground, at the
Gran Sasso and Canfranc (Spain) laboratories. They
use cryogenic thermal detectors.

Contrary to CERN experiments, studying processes
such as pBp decay need a great silence and stability and
underground the natural shield allows to investigate the
rare expected particles. :
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INFN Microelectronics
DUNE

DUNE — A cryogenic amplifier for SiPM M AE
DUNE is a big and complex detector split into 2 main parts located at a distance of M
1300 km (FERMILAB and SURF) with the aim to study the neutrino transformation
into different flavours while traveling long distances.

The final detector is a tank filled by cryogenic liquid Argon where neutrinos
produce ionization and light detected by SiPM photosensors readout by our
cryogenic amplifiers.

Sanford Underground

Res h Facili
esearch Facility Fermiab

\e
400 P2
ch° liquid argon
scnnlillalion
A// light
127 nm
850 Dm\Mﬁ'}g{
Reflective surface é r::
Not to scale. i|c'c‘i
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