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Funded projects

NANOPOWER (EC FET Proactive 2010-2013)
ZE RO POWE R (EC FET Proactive 2011-2013) Coordination Action

LANDAUER (EC FET Proactive 2012-2015)

ICT-Energy (EC FET Proactive 2013-2016) Coordination action
ENERGY HARVESTING MOBILE (0ONRG - US NAVY 2011-2014)
ENERGY HARVESTING PRIN (National Project)

VIRGO (INFN)

SEM/3 MICROSCOPE (FONDAZIONE CRPG)



This is part of an ongoing effort at European level
within the FET scheme

« Jan 2008, Expert Consult. on “"Molecular-scale Information Systems”

« July 2009, FP7 CALL 5, ICT-2009-5 - ICT 2009.8.6 Towards Zero-Power ICT
Feb 2010, Expert Consult on "Disruptive Solutions for Energy Efficient ICT”

*  Aug.1st 2010 three project started (SiNAPS, GREEN SILICON, NANOPOWER)
e Jan 15t 2011 ZEROPOWER C.A. st=rted

26 July 2011 FP7 CALL 8, ICT 9.
« 12 Oct 2011 FET Proactive Inforn
« 1 Sept 2012 Starting of the 7 MII
« 1 Oct 2013 Starting of the ICT-Er

Horizon 2020

] \J ] AMER .
| NANOPOWER |
Toward Zero Power

ZER@POWEF
| | /
]

——

.

2010 2011 2012 2013 2014 2015 2016 2017




The MINECC initiative

FUTURE & EMERGING TECHNOLOGIES Jj&

Minimizing Energy Consumption of Computing to the limit - FET Proactive

00000000

Operating ICT basic switches below the Landauer limit

Fundamental limits in energy dissipation

Funda

IT

Quantum dynamics,
quantum information
processing and security

UNIPG-GHOST
Nanomagnetic systems,
Brillouin scattering,

surface physics

TUD
Nanomechanical
resonators, Molecular
Electronics and Devices

UNI WUE
Y-branch switch,
nanofabrication
Stochastic logic gates

UNIPG-NIiPS
Stochastic nonlin dyn. |

Landauer’s limit, SR
noise, device test

Theory tools

Noise role in energy limited computation

scientific objective = to test the fundamental limits in energy
dissipation during the operation of physical switches

technological objective 2 to introduce new conceptual devices
that are capable of trading the minimum amount of energy

dissipated with the computational precision

- UNIVERSITA DEGLI STUDI DI PERUGIA, ITALY (UNIPG-NiPS, UNIPG-Ghost)
- JULIUS-MAXIMILIANS UNIVERSITAET WUERZBURG, GERMANY

- INSTITUTO DE TELECOMUNICACOES, PORTUGAL

- TECHNISCHE UNIVERSITEIT DELFT, NETHERLANDS

WP6-WP7: C

Minimized energy consumption logic gates

‘ WP3: nanomagnetic switch
'WP4: nanomechanical switch

stochastic logic gates

Nanoelectronic

WPS:




Educational activities

~Summer School and N T Y]
International Workshop
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Energy management at micro and nanoscales



NANOENERGYZ2013

Perugia 10-13 July, 2013

(www.nanoenergy2013.eu)
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Educational activities — NiPS Summer School 2014

2014 ICT-Energy: Energy management at micro and nanoscales for future ICT
Perugia (IT) —July 14-18, 2014
3 specialized schools (ICT-Energy-LANDAUER-PHIDIAS)

General Program

July 14, Mon. DAY 1
15.00 - 16.00 Registration
16.00 - 16.30 Presentation of the school
16.30 - 18.30 2 Lectures --> General session
18.30 - 19.00 Welcome cocktail
Evening free

July 15, Tue. DAY 2
9.00 - 13.00 2 Lectures --> General session
13.00 - 14.00 Lunch
15.00 - 18.00 2 Lectures --> General session
Evening free
July 16, Wed. DAY 3
9.00 - 12.30 2 Lectures --> General session
12.30 - 13.30 Lunch
14.00 - 23.00 Excursion and social dinner WWW.n|pslab.org/summerschoo|2014
July 17, Thu. DAY 4
9.00 - 13.00 2 Lectures --> Parallel Project sessions: ICT-Energy + LANDAUER + PHIDIAS

13.00 - 14.00 Lunch
14.00 - 15.30 Poster session & Coffee
15.30 - 18.30 2 Lectures --> Parallel Project sessions: ICT-Energy + LANDAUER + PHIDIAS

Evening free
July 18, Fri. DAY 5

9.00 - 13.00 2 Lectures --> Parallel Project sessions: ICT-Energy + LANDAUER + PHIDIAS

13.00 - 14.00 Lunch
15.00 - 18.00 2 Lectures --> Parallel Project sessions: ICT-Energy + LANDAUER + PHIDIAS

20.00 end of the school
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Laboratory

Welcome to the home page of the Noise in Physical System
(NiPS) Laboratory at the Physics Department of the University
of Perugia, Italy.

Our laboratory has a long-standing tradition in studying
physical systems in the presence of noise. Our interest ranges
from stochastic nonlinear dynamics modelling to thermal noise
measurements. We are interested in approaching both
theoretical and experimental aspects of the research activity.
In the following please find some example of the studies

carried on in our laboratory together with links to our ongoing
activity.

More videos...

Do not forget to check out our News section!

Hot News

NiPS Summer School 2014: ICT-Energy

It is now open for registration the NiPS Summer school 2014, devoted to:
"ICT-Energy: Energy management at micro and nanoscales for future ICT*
‘The school will be held in Perugia on July 14-18, 2014,
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Newsletters

Select the newsletter(s) to
which you want to subscribe
or unsubscribe.

(] NiPS Press Newsletter

(] NiPS Scientific Newsletter
() World of Noise Newsletter

Latest News
» Luca Gammaitoni
speaks at the High
Performance Computing

Landauer project
consortium meeting
held in Delft
10-03-2014

NiPS annual meeting

facebook.

ICT-Energy group

facebook
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Outreach activities
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NANOENERGY  Letters becomes ICT-ENERGY
Letters. The change in name reflects our intention | s e

to keep our promise to become the scientific | :smrm i
journal of a rapidly growing ity § i

the various aspects associated with the role of energy in | -
Information and Communication Technology. In this | Jim ===
issue, as it is customary, we present some news together
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 Notifiche

Tutd | membri 24) ~ | Trova un membro

Nips Lab
Universitd degll Studi
@ di Perugia
scritto/a circa 7 mesi fa

Davide Athos
Chiuchits
Universica degll Stud
di Perugia
Iscritto/a circa 7 mesi fa
N

Silvia Lombardi

Universica degli Studi
di Perugia
Aggiunto/a da Nips Lab
circa 7 mesi o

Exhibits

a + Aggiung! amici

Leonardo Alfonsi
Sissa

‘Aggiunto/a da Nips Lab
circa 7 mesi fa

Ciro Cattuto

Iscritto/a circa 7 mesi fa

sabetta Boco
Universica degli Studi
diperugia
iscrito/a circa 7 mesi
m

Fabio Bonsignorio

R Lavora presso Heron
Robots and UCIM.
Iscrittoa circa 7 mesi fa

Nomina .

Francesco Orfei

Matteo Maurizi

Universita degi Stud
Perugia

Iscrittoa circa 7 mesi fa

Nomi

zero-power

@zeropower0
http://www.zero-power.eu




WER

a spin-off company of NiPS Laboratory
at the University of Perugia, Italy

www.wisepower.it

WER

corporation

Arcadia, California (USA)



Educational activities — NiPS Summer School

Summer School and
International Workshop

2010

Energy Harvesting atsmicro and nanoscale
Noise in dynamical systems at the micro and nanoscale

La Tenuta dei Ciclamini
Avigliano Umbro (TR) - Italy

Noise in Physical Systems

Summer School "Energy Harvesting at micro and nanoscale”

Workshop "Energy at micro and
Perugia (IT), Aug. 1-6, 2011

2011

“ETTORE MAJORANA FOUNDATION AND
CENTRE FOR SCIENTIFIC CULTURE

111111 I( UNDER OF MODERN SCIENCE
. FATHER OF THE WEAK FORCES

: I I()l[l}\ll\l\[l[l}ll!l
AND T ENRIC £, "THE IT- [Il\\ll[ ATOR"

23-27 July 2012
Erice (Sicily - IT)

20 1 3 Summer School "Energy management
at micro and nanoscales”

Perugia (IT), July 8-10, 2013

www.nipslab.org/summerschool




