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BCECS 2021 - Adiabath Spilang Meusans and Synapses lor Uitra-Low
Energy Meuromonphic Computing . 305h 1BEE Imematicnal
Canference on Electranic Circuits and Syutarm |, Boanbul, Terbey
W grasent o oartificial 4piking newron employing capasitdve
EyFARLes, thal i capable of an sdisbatic aperatian and can

At hieve & cumulebve misgraton ol the input spioer. Char Trang sior-
levrl cirewd aimalatons ahow that tha neurcn can exploit bosh the
changing aid fecovéry phasas to drive the membrane potentisl of
tha naurans and reach T00-150 £ par synaplic operation with
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ICMTS 2023 - Bridgirg Large-Signal and Small-Signal Responses of
Hafnium-Based Ferroelectric Tunnel Junctiaas | 35tn IEEE
Inrarrational Confaremes an Micmisl=etranic Fest Shructie=s
(ICMTEL Tokya Japan
Ferroelectric Tunnel Junciinng (FTAR] Gparaling &6 msind slars are
promising slectron devices 1o realid artilical synaoie lar
neumgmarphic computing. | In s work, an in-howis
sip=rumental zatup iz emploved along with novel axperimental
mathodofogi=s to inkeaigate the large.signal {L5] and small-
gigral {AC] responsds of FTJs. Farsthe tirstiimae, owr axpadimiantd
s plyticd-besed simulations help to explain the diacrspancias
batwean LS and AT ssparirments raparted in previous Steramure.
& curpgdl; Bareshe Habsu
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| 1 g i Bl A S L) 11 4

EwrnS-ULES 2027 - Versatile exparimental setup for FIJ

AN AT characierigation | Sth Joint Intarmational EuroS0! Warkshop and

Intermations] Conlference an Utmate Intagratan o Silicon
(EuraS0I-LILIS)  Udme, ILaly
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circuits demonstratas tha accuracy and Aaxibiling of the tad tetups.
Cptimal mazsuramant conditions have alao basn asiessed pod,
firally, wake-up, latigus, and the praser-dependant early
Breakdown have baen siudiad
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M, Masmarctto, 5. Saggmi, M. Laghi and D, Esseni, &diabatic Leaky
Ini=grate and Fire Maurons with Relraciory Period for Ulira Low
Energy Mauramarphic Computing

Rivrsta: npy Linconweniianal Compudting: Braen-tnagired Computing
Editare: Springer Matur
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M. Massarctto, F. Drivssi, B, Bucovaz, &, &fanni, 5. Lancastar, 5.
Slemazech, T, hEkn-lajirJl: and O E.u:ni..-!mah-:::: and Compansatign
of the Series Ragistance Effects on the Characteristics of
Farraelectric Capacitars

Racooia, FEEE 3ath International Conference on Micraalectranic
Taut Saructuras (ICMTS)

Crrganizeazoma: Instiule of Elecidal snd Bleciranics Enginears
(IEEE}

Ini this wiprk, wa shew and investigate how tha sorias rasistance [RS)
can strongly impact the currant voltaga (1Y | charactemitics of
Metal Ferrogloctric: Motal [P}

stacks and distosts the hysteresis curves. Tha comeplex RS affact an
the |- curves cannot be sasily compensated, 5o hera wa propoge,
for the: first time i sur knowledge, = procedire oo an imarovad
extraction of the FE paramsaters aven in the presence of 2 non.

nagligible series rasislance
i leire.| ] i ]

. Massarotte, 5. Saggini, M. Laghi and D Exseni, Adiabatic Spiiing
Meurons and Synagees for Uirs-Low Energy Mesromarghic
Coarmpiiting

Raceoltal Adch IEEE Internatianal Canference an Eleciranics,
Circuits and Systems (ICECS|

Crrganizzazions: Institute of Electrical and Elactranscs Engineesy
[EEEE)

We pres=nt an artificial spiking neuran amploying capaciiva
synaps=s, thal s capable of an sdiabatc operation and can
achiawe a cwmulative integration of the mput spikes. Our bransissor:
lewed circuit girnslations show that the neuron can explait bath the
charging and recevery phages 1o dilve the membrans potential of
thie nerans and reach 100-1500) par synaptic speration with &
A% B n-‘ufi:i:-r'.q,l of tha adiabatic drivimg at a 40 kke
resonanoo.

; b al " '10302B83

D Esseni, F. Drivssl, D, Lizzt, M. Massarotto, M, Segetto, Madslhng
and Simulations of Farroabactric Mateniaks and Farroalactric-Baged
Manooiectranic Dovices

Raccolta: 20273 Intern. Conf, an Simualation of Semiconducion
Procassas and Dhavices [S1EFADH]

Organizzazione: IEEE

The deserption of ferrseleciric-basad devices 15 guite challengng,
particularly becauae the lemoaleciric i fraguently stacked with
othar dislectrics or with a semiconductor, &2 opposed io baing
placed batwpen woral alectrodes, Predictive madelling of
ferroelectnic devices is admiftedly ditoult, and thus the serutinand
cafibration of the maedels by compariaen to sound experimantal
data is of paramount impotance

19534

M, Massaratic, M, Segaito, F. Driussi, & &ffanai, 5. Lancasters, 5.
Sleenzeck, T, Mikalajick, D, Exseni, Bridging Large-Signal and
Seall-Signal respdinges of Hafnwen-based Ferioslectic Tiunne|
Junctions

Raccolia: 35ih |EEE lntevnatonal Conferancs on Microalectronic
Tast Struchuras (HEMTS]

Organizzazigne: Ingtitnie of Blagtrical and Elsciianics Engineers
[IEEE]

Fercelectric Tunnel Junctions (FTis) ORAraGs o8 MEm il a6
promising electron devices to realize artificial symagses for
nnumomorphic computing. [0 in this work, an in-house
experimental setup is emplayad alang with novel expenmentsl
m-ath-u-dnlug.ins 12 investigate tha larga-sigmal (LS and small-
=gnal (ACH responses ol FTls. Forthe lirst temsa, our AAGATTIEALE
and physics-based simulations help to axplain the decrapancles
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bigbwsan LS and AC sxperiments reportad in pravieus literanra
i % [ Figd 1 JE

M. Segatto®, M- Massaretie”, 5, Lancester, 0. T. Duwong, & Affannl, B
Fortaninl, F. Orluss|, B Lizait. T. Miliedafick, 5. Slesazack, D Ezsani ™
These authors have squally seatributed to the work. Polarization
switching and &C emall-signal capacitarics in Fesrsalactric Tunnal
Junctions

Raccolta; 32nd {EEE European Solid-5taze Device Ressarch
Caﬂﬂlrlncn{EESDEEC]

Organizeazians:; Institucs of Elecirizsl and Elsstronics Enginears

| IEEE]

We here report a joén: aspenmgnial and senolation snahysay lor
lange ssgnal PN and AC small-signal C-4 curves in ferroeleciric
tunnel junctions. The attempt to raproduce both experimentnd data
gels with the samo model and matanial paramaners challanges aur
undersdandirg of the undeilyng physics, but it 8lie halps develop
# saund oackground for tha dewce dasign

1 xpl ! P47 IEE

¥, Massarofto, F. Driissl, & Affarni, 5. Lancaster, 5 Slesazeck, T.
Milealajick, 0. Essand, Moval sagpenmental metkodologies to
recancile Large- and Small-54gnal responses of Hafnumsbased
Fesraplaciric Tunnel Junchions

Fiwintat Salid-State Eleciranics

Editors: ELSEVIER

I fhig work; after s thorough validateon of thi ir-houss-devel oped
sapanmenia! i8iup, novel mnth-u-:lnlngun-: are devised and
nmr:-lur;.-ed toinvestigate the large and small-signal responas of
FTls, witengs discrapancies have provan dificult io TCEFBIET
pravicus litsraters, Che indings conwey a significant insight inta
the coarrlbution of the irrevanilble polarization switching to the
bizs-dependant dfasantial capactanss of the lerroslectic-
dielectinc siack,

M. Massarotio, F. Daussd, A Affanni, 5. Lancaster, 5. Slesazeck, T,

Mileodajck, O. Egeend, Versails sapenmental satup for FT

characiarization

Fivista: Solid-Sre Eleciromes

Editore: ELSEVIER

In this wark, tag virtual-grounded amplifiers have been dosigned

ta edract thie Farroelectne Tunned Jungtians (FT ) hysteretic -V ond

Q- charact=ristics directly, and good agreement batwsen

fepedted messuramants on bath clrouits damanstraies the

accuracy and fexibility of the bvo setups Optimal measurement

conditiers have also been assassed and, finally, waks-up, Rilgus

and the preset-depandent sarly breakdown have baen studisd
Wil gciengadin I ii Bi1

R, Fantarini, M. Segatio, M. Massaretie, R, Specogne, F) Driussi;, ML
Lﬂﬁianﬂ . Eszani, Modelling and dq-slgn of FT.Jy a% multi-leve
o sniegny memristors for nauromangheg campuiing

Aasta: Jowrnal of the Electron Dovices Sociaty [JEDS]

Edwmara: Institute of Electrica? and Elactronics Engingert (IEEE)

An In-hause madelling Framework for Ferroelectric Tunnelling
Junctiong is hare prasanted in details. &fter a pracice calibaten
again dapasiments, the modelis saploited for an insighsful sudy of
the design of FT2 &3 syneptic deviess

for nruromorphic ngtwerks, The raparied resalks show that 2
modarataly low-ennglling dislactric can increase the read cwrant
and the currant dynamic range and also haw the contribution of
trapped charge may fawgr tha stakklization of the polarization

isesxpioms men.0rm docyment/'95 OB0G

R. Fentanind, M, Massarotbo, R Specogna, F. Oriussi, M. Loghi and [,
Exzanil, h'lﬂ-dellmg ang dHigI’l &l FT)s as high réading-impedance
swnaptic devices

Raccobta: 2021 SthiEEE Electron Devices Technology &
Manutaciuring Confarence [EDTH)

Oeganizrapona: nstirate of Elecrical and Elacironics Enginaars
[IEEE}

B prem e werrion m e L al s

¥ Slmlmen L'_-.nurm—l. [ ITE o A 4 1 i it & b

dAn eri i e i o e aeasll

i

v il Rapolswasin (1 TRIA AT



We pregentan mn-house madelling framewark for
Farmoalectric Tunnelling Junctions [(FTd| and an -nu.-ghrlul
studhy of the dasign of FT1s & wpvaptic devces. Resul shaw
that a macarataly tow-tunnalling dislactric fn.g. B2 can
imcrasss tha read currant and tha ourramt Syname rangs,

lpegypinmigesorgidenimant 922 0RL]
ATTI (¥ COMNEGHT L. Essani, B Fanianini, [, Lizgid. M, Massaraits, F. Driusai snd b
an Leghi, Farraalsctrie bansd FETy and symaplic devicss for highly

angrgy eficen; computational echnologe:

Aaccolia 2021 SthoEEE Elecron Devican Tachnology &
Manufacturing Confarence (E0THM)
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