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 A catalyst for nanomanufacturing R & D advancement in the US via: 

– Cooperative activities (workshops, conference, initiatives) 

– An information clearinghouse (InterNano) 

 

 To support, and help launch, communities of practice in nanomanufacturing in both 
real and cyber space 

 

Establish a network of experts and stakeholders to identify challenges, 
solutions, and approaches for a nanomanufacturing roadmap 



 

www.internano.org 

National Nanomanufacturing Network 
- In addition to its own research program, the 

Center for Hierarchical Manufacturing 

manages the National Nanomanufacturing 

Network, providing the nanomanufacturing 

R&D community with technical information, 

workshops, and technology roadmaps. 

www.umass.edu/chm 

www.r2rnano.org 

Center for Hierarchical Manufacturing 

UMass Amherst 

Snapshot: 

• An NSF Nanoscale Science and Engineering Center  

o Funded through NSF’s Division of Civil, Mechanical and Manufacturing Innovation  

• $4 million/year in NSF Support 

o The CHM is funded by NSF through 2016 

• 39 Faculty in 8 disciplines at 6 Institutions (27 Faculty at UMass) 

• UMass Amherst (Lead Institute), Michigan, MIT, Rice, Indiana, Mt. Holyoke, Puerto Rico, 

 Springfield Technical Community College 

 

James Watkins-Director, Mark Tuominen-Co-Director 

NSF Nanoscale Science 
and Engineering Center 

2006-2016 



 

 

– Center for Hierarchical Manufacturing (CHM)  

 - UMass Amherst/UPR/MHC/MIT/Rice/Binghamton 

 

– Center for High-Rate Nanomanufacturing (CHN)  

 - Northeastern/UMass Lowell/UNH 

 

– Center for Scalable and Integrated Nanomanufacturing (SINAM)  

 - UC Berkeley/UCLA/NWU/UCSD/Stanford/UNC Charlotte 

 

– Center for Nanoscale Chemical-Electrical-Mechanical Manufacturing  

       Systems (Nano-CEMMS)  

 - UIUC/CalTech/NC A&T 

 

– Center for Integrated Nanotechnologies (CINT)  

 - Sandia National Laboratories 

 

– Center for Nanoscale Science and Technology (CNST)  

 - NIST 

In cooperation with NMFG-relevant activities within NIOSH, NIH, DOD, 

industry, other networks, and centers 

NNN: Key Partners and Affiliates 



 

NanoMFG 

Processes Materials 
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Education 

Standards Economic 

(Science) 

Needed Nanomanufacturing Infrastructure: 

Physical and Intellectual 

Information • Tools • Know-how • Roadmaps 



 

NNN Outreach Activities: Areas for Growth 
• Special Initiatives Supporting Nanomanufacturing Infrastructure 

– Ongoing coordination and outreach to nanomanufacturing community: 

• Lead ISO TC 229 standards project on "Terminology and Definitions for Nanomanufacturing 

Processes"  

• Major contributor to activities on a U.S. nanoinformatics roadmap 

• Briefings to NILI Working Group (2/21/12), DoD-JDMTP (3/29/12) 

• Board of Advisors – NanoBusiness & Commercialization Association (NanoBCA) 

• NNN Workshops and Conferences 

– Nanomanufacturing Summit 2012 (September 2012, Boston, MA) 

– Workshop on Nanofabrication Technologies for Roll-to-Roll Processing  

 (September 2011, Boston, MA) 

– Nanoinformatics 2012 (December 2011, Arlington, VA, July 2012, Portland, OR) 

 

•  Community Outreach  

• Participant monthly NanoBCA telecon with NNCO 

• Weekly mailer and monthly newsletter 

• Co-organized NM Summit 2011 with NanoBCA, will co-organize NM Summit 2012 

• InterNano: the online information service of the NNN 

 



 

Exploratory Nanoinformatics meeting  
(June 2007) 

2009 Nanomanufacturing Summit  Panel 
(May 2009) 

Nanoinformatics 2010 
(November 2010) 

Nanoinformatics 2020 Roadmap Published  
(April 2011) 

Nanoinformatics 2011: Q-SARs and MinChar  
(December 2011) 

Nanoinformatics 2012 Summer Workshop: 
Tools and Resources  
(July 2012) 

Informatics for Nanomanufacturing Workshop 
(October 2013) 



 

www.internano.org 

Scope 
• nanomanufacturing processes 

• tools for nanomanufacturing 

• nanoscale objects and nanostructured 

materials 

• nanomanufacturing characterization 

techniques 

• environmental, health and safety 

considerations for nanomanufacturing 

• social and economic implications of 

nanomanufacturing 

• informatics and standards for 

nanomanufacturing 

• commercialization, regulation and 

intellectual property  



 

Process Database NNN Newsletter 



 

Expert Reviews Directory 



 

Research Library 



 

All Resources are linked by the taxonomy 



 

Special Initiatives: Standards - ISO TC 229 Project 

ISO 80004-9: "Terminology and Definitions for Nanomanufacturing 

Processes" 

• Based on InterNano nanomanufacturing process taxonomy and 

BSI nanofabrication PAS 135 

• Creating a master taxonomy in nanomanufacturing 

• Framework accommodates new process terms 

• Feeds back into InterNano 

• Industry, government and academic participation 

Argentina, Belgium, Canada, China, Finland, Germany, Iran, Italy, Japan, Korea, Malaysia, 

Mexico, Netherlands, Portugal, Romania, Russia, Singapore, South Africa, Spain, 

Switzerland, Thailand, USA (co-lead), UK (co-lead) 



 

Taxonomy • General Terms 

• Assembly Techniques 

• Biological Techniques 

• Nanostructured Materials Synthesis Methods 

• Deposition Methods 

• Etching Methods 

• Nanocomposite Manufacturing Methods 

• Nanoparticle Synthesis 

• Nanopatterning Lithography 

• Roll-to-roll Manufacturing Techniques 

• Self-Assembly and Directed Self-Assembly 

ISO: Nanomanufacturing Processes: Major Sections 



 

• The NNN mission is to understand the WHAT and the WHY in Nanomanufacturing 

• i.e;, what materials, what manufacturing processes, what hardware and 

software tools, what data are needed for application development, 

manufacturing, and commercialization. 

 

 

• InterNano has a taxonomy pertinent to manufacturing nanoinformatics, including 

terminology of more than 100 nanomanufacturing processes from the soon-to-be-

published ISO TC229 standard on Nanomanufacturing Processes. 

InterNano Provides CONTEXT for the “Informatics for 

Nanomanufacturing" area 



 

InterNano 2013-2016 

•Strategic Planning for National Nanomanufacturing Roadmap 

• Focused Workshops and Events 

• Economic Analysis 

• Supply Chain, Workforce Assessments 

• Regional, Local, National trends and models     

 

• Informatics    

• Process Database development and tools 

• Expand and interface with NanoMaterials Registry, nanoHub, and others 

• Provide data and software tools to help design and implement 

nanomanufacturing processes efficiently. 



 

Future NNN Focus and Industry Outreach 

Economic Analysis Database Assessment Tools for: 

• Industry sector trends 

• Supply chain analysis 

• Workforce, Best Practices 

 

Technical Approaches 

• Data Mining/Analysis 

• Business/Industry Analytics 

 

Measured Outcomes: 

• Economic Impact 

• Forecasting 

• Strategic Partnering 

 

Kwong Chan, Isenberg School of Management 

Benefits 
• Technology matching 
• Diffusion index of nanotech 
• Identification of business &  

technology challenges 


