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An open access network for the
advancement of nanomanufacturing
R&D and education

o Cooperative activities (real-space)
 Information clearinghouse (cyber-space)

To develop and support communities of practice
In nanomanufacturing

www . nanomanufacturing.org



You cannot have nanotech products
without manufacturing
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Factors influencing the implementation of
an emergent nanomanufacturing process

e Built on robust science and technology

e Value of physical properties and impact on performance
e Statistical distributions of properties

e Knowledge of process-property relationships (nodel &
design)

e Reproducibility and relirability

e Availability of process and metrology tools

e Compatibility of NM process with surround mfg processes
e Trained workforce

e Manufacturing cost and mode (in-house or outsource)

e EHS throughout life cycle

e Scalability and extensibility

e Current NM technologies are at various levels of maturity
e Many at infancy, information Is sparse
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Nanomanufacturing Stakeholders
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NNN Origins:
The Four Nanomanufacturing NSECs

e Center for Hierarchical Manufacturing (CHM) .CHM
- UMass Amherst/UPR/MHC/Binghamton o i

* Center for High-Rate Nanomanufacturing (CHN)

Center for High-
- Northeastern/UMass Lowell/UNH “ enter for High-rate

Nanomanufacturing

* Center for Scalable and Integrated Nanomanufacturing (SINAM)
- UC Berkeley/UCLA/UCSD/Stanford/UNC Charlotte \ | /

Center for Nanoscale Chemical-Electrical-Mechanical
Manufacturing Systems (Nano-CEMMS) 5

Center for Nanoscale
Chemical-Electrical-Mechanical

- UIUC/CalTech/NC A&T

Manufacturing Systems
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Nanomanufacturing Portfolio
CHM - CHN - SINAM - Nano-CEMMS

Processes, expertise and facilities
for:

e Materials and patterning via self-
assembly

e« Micro/nanofluidic fabrication

e Advanced nanoscale lithographies

e High-rate, high-volume bottom-up
assembly

e Synthesis for bionanotechnology

e« Nano deposition and etching process
e Nanoscale Integration

e Systems engineering and scale-up

e Machine tool approaches
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Expanding the NNN Base

= Other NSECs with nanomanufacturing activities

= Other academic research centers and networks (e.g.,
MRSECSs, components within NNIN, NCN)

* [ndustry & industry associations - multiple sectors

= NIST - metrology, processes, materials informatics
= DOD - MURI, SBIRs, ManTech, Nanomaterials

" NIOSH, NASA, NIH, DOE, OtherS © Nanomanufacturing NSECs

O Other NSECs
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Nanomanufacturing Workshops

Thematic workshops, targeting priority challenges in
nanomanufacturing

 NNN-DOD roundtable workshop in nanomanufacturing (Oct. 2006)
« CHM Nano for Solar Energy Workshop (May 18, 2007)
 NNN Nanoinformatics Strategic Workshop (June 12-13, 2007)

 CHN 5th New England Conference on Nanomanufacturing (June 19-20,
2007)

* AVS Nanomanufacturing Symposium (2007, 2008, NNN promoted)
« CHM Workshop on Nanomanufacturing Systems (Feb. 2008)
« Symposium at Nanomaterials for Defense conference (April 2008)

» Future NNN workshops on timely themes (steered by needs of the
nanomanufacturing community)
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Other NNN Target Activities

NN
ZR%

R & D collaboration (developing and integrating
technologies)

Complementary portfolio of nanomanufacturing
education and training activities

Share and disseminate best practices (process
Implementation, tech transfer, EHS, others)

Assist technology visioning and roadmapping activities
(via workshops and working groups)

Economic analyses of emerging nanomanufacturing
processes

Guide the development, implementation and growth of the
InterNano NM information clearinghouse
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Information Arm of the National Nanomanufacturing Network
beta. Internano.org

InterNano

user interface
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The information source for s\ National
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Increasing the efficiency of the nanomanufacturing community...

Contacts

Materials Funding -
News -
Patents = Recearch » Dynamic
ata
Applications , Tailored
i Expertise Sites _ WEB 2.0
Terminology oot Timely | |
Jobs . Searchable
Education
Images
Processes

...by providing a centralized resource for information.

Aggregation, Organization, Standardization, Access
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MATTs RIPPLES

Like ripples in the sand on a
beach at low tide, zimilar
patternz occur by solvent
cazting thin polymer films.
&z the film dres, the
zolution pulls b...

Yiew Gallery

CTEFSSE 2 Fabrication of a nanoporous template from a diblock copolvmer film -

' “ neutral brush
LN C & perpendicular orentation of cvlindHcal microdomains in diblock
- )

copolymer thin filmz iz achieved by control over polvmer-zurface
interactions, The block which forms cvlindrdcal microdomains is removed by LY
exposure and a chemical Anse to wield a nanoporous polymer film, The porous
film can be used as a template for electrodeposition of metal nanodots or as a
mazk for reactive ion etching.

4=-*_-_' 2, Fabrication of a nanoporous template from a diblock copolvmer film -
wie-de colvent annealing

A&n evaporation-induced flow in solvent cast block copolymer films can
produce arravs of nanoscopic cylinders odented normal to the surface and
zolvent annealing could markedly enbhance the ordering of block copolymer
microdomainz in thin films, Without removing minor components, solvent-induced
zurface reconstruction can produce nanoporous structure in thin films, The
porous film can be used as a template for deposition of quantum dotz or as a
mazk for pattern tranzfer to the underneath substrates,

The information source for & MNational Login
NTEriINaNQO = o g Nanomanaciuring Regirer
BETA
Haome
Search | Soarch | Cleer | NNN Highlights
Topics [ InterMano [~ Government Reports [ Mews [T Discussions [ Journals SIMAM, Call for Proposals B
Headlines Search Tips = Interklano Beta Launch
Links : -
Directory Processes | Resources Forums
Intertano Processes
: e 1, Fabrcation of a nanoporous template from a diblock copalvmer film -
Intertlano Galleries |.|.|1|..I-7.-_ electrdc field alignment EVE‘“tS
. &n applied electric field alignz a cvlindrcal-phase diblock copolymer . F_-—
Galleries perpendicular to a substrate, One polymer block is removed by UW exposure and w2008 Micro & B
a chemical rinse to wield a nanoporouz polymer film, The porous film can be used Manomanufacturing
as a template for electrodeposition of metal nanowires or as a maszk for reactive ':'3"".1:3"3""33
ion etching, Aprl 22, 2008

Wigaw Full Calendar

Industry News

® The World Economic Forum
dnnounces Technology
Pioneers 2008: SiGMa
Chemiztry Selected
- Manotechnology Mow
Recent Mews Movember 29,
2007

® NanoQuébec to receive 511
million in Quebec
government funding
- Manotechnology Mow
Recent Mews Movember 29,

2007

u ﬁ.‘High 1" Manowires fihay be
Practical Ozcillators
- Phyzics Qrg Movember 27,
2007

® hlew Flexible, Transparent
Tranziztors made of
Manotubes




The information source for s\ National
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Needs-Based, Statistics,
Sustainable Model

Informatics Laboratory and Data Analysis,
Partner on National Standards ——

Eovetge sparsal

Phase 4 : Evaluation,
o Strategic Planning
;g;:;:::fersun Clinton 20 10' 20 1 1

</quizz ~

L XML |

Nanomanufacturing Process Databases,
Enhanced Search, NM Subject Repository

EEEE R

Phase 3 : Research Components,
Standards, Community Integration
2008-2010

Hmmtukes, o Trck W com - The ool v for g

Phase 2 : Core Features,
Collection- and Expertise-building

2007-2008
/ Phase 1 : Design/Framework InterNano Timeline -
2006 — 2007 5 Year Plan (2006-2011)
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Ongoing Goals of NNN

e Creating and providing value for i1ndustry,
academic and government stakeholders — network
value (real/cyber)

e Bolstering the development of specific
emergent technologies — supporting NM
communities of practice

e Informatics - serve focused NM domailn
e Training of an 1nnovative NM workforce

e Creating effective mechanisms for reaching
out to under-represented stakeholders (e.g.,
industries without a clear roadmap)
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