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OVERVIEW: CREATING A GENERAL PURPOSE
NANOTECHNOLOGY IN 3 STAGES (2000 - 2030)

2030

DIVERGENCE

CONVERGENCE

2000

Described in (Refs. 2-5)

New convergence platforms & economy immersion
~2021 < NAN03J technology divergence — ~ 2030

NBIC measurements; New competencies, S&T areas, education
Create spin-off nano-platforms in industry, medicine and services;
Leading to convergence within CKTS and divergence to new areas

NS&E integration for general purpose technology
~ 2011 4—|](|[|02- system iniegration =»~ 2020

Direct measurements: Collective effects; Create nanosystems by
science-based design. processes and technology integration
Leading to creation of fundamentally new products and processes

I : ] g
Indirect measurements, Single principles, phenomena, tools;

I_Leadfng to improved existing products incorporating nanocomponents I

i GENERATIONS
! NANOPRODUCTS |

i
: Techno!ogfes :
 Platforms ]

~2001 <= IANO comnonem Dasi(S —p ~ 20101 Nanostrucrures:

lr ---------- [
Create passive and active nanocomponents by semi-empirical design |

i 1. Passive .
' Nanostructures !

MC Roco, May 13 2014
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Innovation Hub for

Critical Materials Research

« HORERICIE, HiE, BIE. SIUREELEDLENS

battery & energy storage hub

 Li-ion systems ® k% Big7.

g, .S, DEPARTMENT OF

&) ENERGY
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XM : Graphene Flagshlp (2013-)

0B DEROMENT 2 AT 1y 055,
218213957 THAHAS

EU Future Emerging Technology (FET)
flagship@®—3R

75888 (126829 )W —7) i A >
IN— O #HEd
FPHEHIZI0OFERTIOELI—0O (312301
M) 2%%F
EUA50% % #L .
& P ithimH &8

5% 1) 50% & SINHEES.

' g lab-on-chip; 758 ﬁ
- DNA g . . -

batteries; supercapacitors
conductive inks; etc.

“ medical

applications:
M drug delivery;

I ity
=+,

t‘ﬁh SEQUENTIE graphene as next Si

composites; barrier films

'graphene
applications

ultra-high frequency
electronics;
optoelectronics

flexible
LCD and LED il

wall lightning i

SC|ent|f|c and technologlcal roadmap

icT

Platform Industrial workshare n g

Academic workshare |

and conversion
= Efficient

* Cost effective
* Renewable

+ Sustainable

Health

List of participants:

Participant | Participant organisation name Part, short Country

1o name

l Chalmers University of Technology CUT Sweden

2 University of Manchester UNIMAN United Kingdom

3 University of Lancaster UNILAN United Kingdom

- The Chancellor, Masters and Scholars of the | UCAM-DENG | United Kingdom
University of Cambridge

) AMO GmbH AMO Germany

6 Catalan Institute of Nanotechnology ICN Spain

1 Italian Research Council CNR Italy

8 Nokia oyj NOKIA Finland

9 European Science Foundation ESF France

= Coast effective
- Bio compatible

Industrial
Academic
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P HR ST
MINATEC TSR BSOME (20084F) ;R EFLEH 4,000
s0ME. AEE 100ME 200,000 10,000
IMEC R)LE—hssnve(20105F) 34 ZEBTE 1,900%
H & 80,000 8,000
ALBANY *E [12Bs(#E) :EREEER450EA 2,600%
CNSE_-SUNY BE 1,000,000, 8,000=>13,000
ZMF/HRYR hE BREESd: Bih100ha, FREFE150
5%k, 840fEM | A (2011) 1,000,000
TIA EES : 700% (BB 2004 .
1(%%25201"@'&”&*5% 5 8R5004) 1,000,000 7,800(100~175) 23
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- NSF/NNIN®D 13 X%, DOE /NSRCOH5t .

a_ili Dﬁ%ﬁi{b ) *‘y h I7_71b€mig National Nanotechnology Infrastructure

- WKIT-KMNF A =727 5Y b7 4 —A4 Network (NNIN)

+ EMNT-Network HNERHIST 7L R,

2E240H AR & Efi.

- {ARTB (National Network of Large
Technological Facilities) HE5%:% M

T/ #ERTE %2 — (NCNST) A=
- 17 7EHIEIERFEEBND—D

-6t —(ex NNFC 1—Y-—-FZEZE,
BEEE. )

nano-research centers in Korea
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Asia Nano Forum (ANF) Network

ANF [£20045% 3T
(2007FENPOEL T
OUAR—IVIZEFBRERE)

oé.’ ay .
15 o — =
| mﬂ Information on

156248 (BATHE. MEME) Fom =g Government,
=M B EE 1F 1 FZ>7, Key centers,
1752, A& BB vL—>7,

Facilities,

Za=F=5 R 2 HE-N BE Education and
Z1, NPFAL UAE Industries

Australia

HAIZAIST - NIMSAH'Executive Committee
XIN—=ELTEM

New Zealand "
oy » @ 26
Courtesy: ANFE#/G in Singapore (modified by CRDS)
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xK : SEESRGE (MGI) . 2V)-IxW% - (Energy Innovation Hub, EFRCSE)

BR: 927 UADFEN. £: 92712 - 7O0-NIHARZRBERS
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TRV . THREMHE) G ETHABBOESIRE

3. ALBANY, IMEC, MINATEC, 71='3/% VA, &MF/FVAD LS LE
Flckd/70- NIV EBRBENEHEL. HERICSEWTHTIAD
HEE. BEEESHICHKR,

4, RE. BELETESIHHS. EFER. AMBRLEZHET
L. itz OXANVHAER. BATSE T/ 7 VPFIC & V) miiH
MI. MiEERR. 9F  PREaER ThmEstAI’ KL

5. 1/N=a /88 HEE (2014) TH/77#¥ 3 2 BFE B E i o) L & 1
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WREAIS1Z51 (ERFREIM)

51y

AR ES 21,0294 (2013%FK) 23,1094 (2002%FK)
MEFEE 16,9984 (20124 %K) 19,3968 (2002% %K)
BEFEREEFEES 32,8148 (2013FEK) 34,118% (20075%%&)
HAE{LES 30,0554 (2013%F2AXK) 32,263% (2008%F)

s FES 11,2838 (2013FEEXK) 12,1484 (2003%EXK)
HEXEEFS 58774 (2013F2AXK) 742148 (2006FE2AXK)
BN

American Physical 50,578 (2014) 46,269 (2008)

Society (APS)

Materials Research 16,600 (2013) 16,000 (2008)

Society (MRS)

American Chemical 161,000 (2013) 158,422 (2005)

Society (ACS)
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