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Engineering Research Center (ERC) /NSF

North Carolina State University T “Nanosystems” % SEiE
“Advanced Self-Powered Systems of Integrated Sensors and Technologies (ASSIST)”
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Toward the next generation of systems

nanotechnology

The rudimentary capabilities of nanotechnology today for systematic control and manufacture at the nanoscale
are evolving into four overlapping generations of nanotechnology products: passive nanostructures, active
nanostructures, systems of nanosystems with three-dimensional features, and heterogeneous molecular
nanosystems. Understanding interactions among nanostructures and their collective behavior in systems will
become a central research topic for discoveries and innovation toward new industrial and medical applications.

CREATING A GENERAL PURPOSE ¢ cenerations

Nano-Photonic Layer ) NANOTECHNOLOGY IN 3 STAGES  nanoprobucts

2030 B ] rEmpmmmmem= .
New convergence platforms & economy immersion | 6. flanosysier
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~2021 < NANOJ technology divergence —» ~2030 | i-=-=---="=
Create spin-off nano-platforms 5-5- "NBIC Techn.
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NS&E integration for general purpose technology

~2011  <«—{|010] System integration =~ 2020 | '--==22=2T0 -
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design/processes/technology integration i Nanosystems |
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Nano-Laser o Nano-Computer T - ,
Foundational interdisciplinary research at nanoscale |! 2, Active !
! Nanostructures !
o@% ~2001 <= Nanol component basics —» ~2010 S —
S Create passive and active hanocomponents . KI PastsiV? E
Nano-Biosensor by semi-empirical design 1 Nanostructures
Nano-VaWe 2000 (Refs. 2_5) MC Roco, May 12 2015
Conceptual schematic of a manufactured nanosystem
(X. Zhang, UCLA) Dr. Mihail C. Roco (NSF)@INC11
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UCLA California NanoSystems Institute (CNSI)
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Sample Loading

Metal Organic Framework (MOF) *2Mp CMOS, **3.0um Pixel Size, ***Smm>4mm Active Region
Images: California NanoSystems Institute (CNSI) g
CNSI Annual Research Reports  http://wwwl.cnsi.ucla.edu/ Sony Ericsson W810i cellphone with LUCAS installed.
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e Micro~- and nano- electronics

« KETs are about products AND (multi-)KETSolutions: + Dhotorilcs

- KETs address societal challenges % Bigtachnotogy _
(electric vehicle, autonomous driving, ..) * Advanced Manufacturing

« KETs are about competitiveness and investments
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All KETs need to work together

Courtesy of Dr. Dirk Beernaert, EC-Horizon2020 @INC11
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