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Integrated ERC Program Goals

ERC: Engineering large centers program,;
has been supported at S4M/year for up to 10 years
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u@ ERC: Use-Inspired System Driven @
Center Vision, Mission and Goals

¢ Pure Basic Research Use-Inspired Basic Research

High ERC

Quest for Fundamental
Understanding

Low

Consideration of Use >
Low High
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ERC Evolution Timeline

First Gen-2 ERCs

3-plane strategic 71 total ERCs

awarded - Sept 1994 planning concept Total degrees 19 underway

implemented granted to ERC 10 terminated

i i students passes
Flrzt le ERCs ERC Best 10Kp
awarded (Gen-1) - Practices Diversity plan
March 1985 Manual (1st included
ERC program annual ed.) Three Nanosystems
meetings initiated published ERCs Awarded
1984
First site visits with ERC Association A (562 (i e
i website launched ERCs awarded
ERC Program external reviewers
X conducted
established Student 47 total Gen-1 & -2 ERCs Three Gen 3
Lea.dershu? and EERCs formed ERCs Awarded
SWOT process Councils required Four Gen-3
implemented ERCs awarded
Four Gen-3
ERCs awarded

21 total Gen-1 ERCs

established, 4 terminated 61 total ERCs

O = Milestone * = Event 20 underway

9 terminated
32 self-sustaining



NSF Engineering Research Centers

5 Lighting Enabled Systems
ERC for Innovative and & Applications
Strategic Transformation of Rensselaer Polytechnic Institute
ERC for Compact and Alkane Resources
Efficient Fluid Power Purdue Universi oot
—— - University of Minnesota _Center for ﬁpmpw"d i | 3 Institute for Complex i Leelgzg;rélhnumcatmns
or Sensorimotor o s " r Micrc Engineered Systems. ia Uni
Neural Engineering Centgo?b;nglg{;{emuﬁng:ggenng University of lliinois ERG for Intelligent Carnegie Mellon University S i DT
University of Washington Manufacturing Systems
e Purdue University Nanosystems ERC for
Engineered Biomaterials ERC for Power Optimization \ | Data Storage Systems Center elluiarMetamatorials
Engineering Research Center % % : for Electro-Thermal Systems - Carnegie Mellon University
University of Washington Center for Interfacial Engineering University of lllinois at Center for Reconfigurable
University of Minnesota Urbana-Champaign Manufacturing Systems
Optoelectronic Computing \ AN
] o Mid-America Earthquake Center
University of Colorado
Colorado State University
ERC for Extreme Ultraviolet
Science & Technology

‘ , !
SEUZEYE LB Multidisciplinary Center for

\ [ Earthquake Engineering Research

Wireless Integrated

Microsystems ERC

Headquartered at the
University at Buffalo
University of Michigan

Colorado State University

University of lllincis at

Boston University
Urbana-Champaign

Advanced Combustion
Engineering Research Center
Brigham Young University

University of Utah

GO[!‘OI'I ERC for _Subsurface

g ant g Y
Northeastern University

ERC for Collaborative Adaptive
Sensing of the Atmosphere
University of Massachusetts-Amherst
ERC for Net Shape
Manufacturing
Ohio State University
Pacific Earthquake Engineering 14 :
Research Center
University of California at Berkeley

Biotechnology Process
Engineering Center 1 & Il

Massachusetts Institute of Technology
Synthetic Biology ERC

University of California at Berkeley

ERC for Re-inventing the Nation's
Urban Water Infrastructure
Stanford University

Center for Advanced Technology
for Large Structural Systems
Lehigh University

ERC for Structured
Organic Particulate Systems

Rutgers University
Integrated Media Systems Center

University of Southern California

ERC on Mid-Infrared Technologies
for Health and the Environment

Princeton University
ERC for Biomimetic

Center for Computer-Integrated

Surgical Systems and Technology

Johns Hopkins University

Institute for Systems Research

MicroElectronic Systems
University of Southern California

Center for Neuromorphic
Systems Engineering
California Institute of Technology

University of Maryland

Harvard University
Center for Power
Electronic Systems
Virginia Polytechnic Institute
& State University
ERC for Emerging
i T
ERC for Biorenewable m Duke University
Nanosystems ERC for Chemicals Y en ol ompiat onad
Translational Applications of lowa State University \ e A ERC for Revolutionizing
Nanoscale Multiferroic Systems W U o\
University of California, Los Angeles Offshore Technology |
P Research Center
Texas A&M University
ERE Afor ngr:l::“ TE"S ray ar!d University of Texas
Arizona State University
ERC for Biomediated and

Metallic Biomaterials
ERC for Ultra-wide Area Resilient
Bicinspired Geotechnics

ERC for Future Renewable Electric
North Carolina AT State University Energy Delivery and Management
North Carolina State University
Electric Energy Transmission Networks
University of Tennessee-Knoxville ) . ) Nanosystems ERC for Advance!
/ | Particle Engineering Self. d Systems of Integration
o Research Center Sensors and Technologies
Nanosystems ERC for VaNTH ERC for Bioeng ing L of Florida
ERC for Environmentally Benign ing Sy for Mobile Educational Technologies
i M. ing C and Mobile Energy Technologies Vanderbilt University
Arizona State University University of Arizona The University of Texas at Austin \
| / !
ERC for Integrated N yst ERC for Nanotechnol
Access Networks Enabled Water Trea
University of Arizona

North Carolina State University

S

Center for Advanced
Electronic Materials Processing
North Carolina State University

tment Systems
Rice University

\ Center for Advanced

Engineering of Fibers and Films
Clemson University

/

Packaging Research Center
Georgia Institute of Technology
ERC for the Engineering
of Living Tissues
ERC for Precise Advanced Technologies and ERC for Cell Georgia Institute of Technology
Notes: (1) Darker labels denote current ERCs. Lighter labels denote graduated centers. Health Systems for Underserved Populations Manufacturing Technologies
(2) Most centers are multi-university partnerships. University shown is lead institution Texas A&M University Georgia Institute of Technology
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NSF’s FY 2017 Engineering Research Centers
(Lead institutions ¥ and core partners)

ERC for ERC for Power Optimization ERC for Innovative and Strategic
Biorenewable Chemicals for Electro-Thermal Systems Transformation of Alkane Resources
lowa State University - University of illinois at Udmm-ch.mpafgn

Purdue University

ERC for Sensorimotor
Neural Engineering

University of Washington
ERC for Re-inventing the Nation’s
Urban Water Infrastructure
Stanford University
Nanosystems ERC for
...... Cellular Metamaterials

. 5 ] ’. B JESR Y e LTV et Boston University
Nanosystems ERC for / | :

Translational Applications of ¢
Nanosystems ERC for Advanced
Self-Powered Systems of Integrated

Lighting Enabled Systems &
Applications ERC
Rensselaer Polytechnic Institute

Nanoscale Multiferroic Systems
University of California, Los Angeles
) Sensors and Technologies
North Carolina State University

ERC for Quantum Energy and
Sustainable Solar Technologies

Arizona State University . - =

Energy Delivery and Managemen

ERC for Future Renewable Electric
t
North Carolina State University

ERC for Biomediated and v . .
Bioinspired Geotechnics i -

Arizona State University

ERC for Revolutionizing
Y Metallic Biomaterials
. = North Carolina A&T University

ERC for Integrated o it = ;

Access Networks
University of Arizona

lectric Energy Transmission Networks
University of Tennessee-Knoxville

’ ( ERGC for Ultra-wide Area Resilient
E

Nanosystems ERC for
Nanomanufacturing Systems for Mobile
Computing and Mobile Energy Technologies
The University of Texas at Austin

ERC for Precise Advanced Technologies an Nanosystems ERC for Nanotechnology
Health Systems for Underserved Populatlons Enabled Water Treatment Systems
Texas A&M University Rice University

ERC for Cell

Manufacturing Technologies
Georgia Institue of Techology

Giotechno[ogy and Health Care) Gnergy, Sustainability, and Infrastructure , ‘ Advanced Manufacturing ’ (Microelectmnics,Sensing_, and I'D

Note: All centers are multi-university partnerships; university shown is lead institution.

University of Puerto Rico-Mayaguez H
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@ NSF ERC: A Complex, Interdependent System

\ )\ Students, '
Faculty, Staff

Research for
Discovery/Innovation

Graduates \
Knowledge \
Technology \

Workforce Curricula

Development

', Funds, Eqmpment Facilities Industry/Users& Innovation Partners /*

v Culture of Inclusion -

\



@ ERCs Convert “Valley of Death” into

Resources

“Challenge Basin”

< §
- ()
: 5
LD (75}

(T8 o
2 & &
-
= I R -
= [ / Existing
s | Innovation Commercialization
- 1 - R
- esources
= s I . Partneys/Fycilitators
2 : Translational f
— ==~ . research
c o : |
= Exr,stmgI
-Resgarch ,
Resource Innovation
= - | Infrastructure
N
=
A e
s

Research at New Products Sold by Companies

Universities

Level of Development Adapted from chart by

Deborah Jackson, ERC Program Director
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Expectations: ERC Innovation Ecosystem

e Strategic partnerships with core
industrial/practitioner stakeholders; engage all
stakeholders

« Accelerate translation of research into new
processes and products

e Optimal utilization of ERC’ s knowledge/
technology advances

e Foster entrepreneurial culture by engaging ERC
students in all phases of the innovation process
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<@Center for BioRenewable Chemicals —@
Members’ Positions in Value Chain

CBiRC

"+ Applicationsd™< Uses
Teryy SEEERN © | -

Biomass Sugars Fatty Acids Primary Secondary Uses
| ' Intermediates Intermediates

SCibus Mh =352 COET

GPC -
BAllylix Elevance @geqow@w",‘ Gluean - otes W) BlycosBi0 BT OOPX solozyme
N | NCAUR - 2% :BioBusiness Alliance
rDANISCO oDSM © EVONIK == (g Fime™
First you add knowledge... . DROHTSCHCH FTER e ﬁaﬁ ricultural Research Servi
e,
Chevron
Phillips
Choae Componr B

Credit: CBIRC ERC
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Members in MIRTHE’s Industry
Value Chain

QCL Accessories

Materials Sensor Systems

' ALP=S %
W 52629 LAS=RS |
,I il '|!_,:| 10.COMm
Small/large CORNING/MI@ nV?rO

Compani DAYLIGHT g~ LR
O(I'I:&paDl’Sl;eS SOLUTIONS InfmTec %ﬂgﬂﬂ
HAMAMATSU f\

O VKRR Rffex

OQIDWM‘MIEDG[ SYSTEMS ING.

JUU\ WAVELENGTH
ELECTRONICS
N

(current sources, power supplies,
TEC controllers, detectors, fibers)

&> Boston Electronics

PICARRO

S|

PHYSICAL STENCES INC.

ﬁfmmrr ;

MAXION
recHnoLocres, e THORLAES

O'p?.ﬂuid ics SCINOVATION
T
L1
National
Laboratories — Bl ] B
Tothunstingy .ot Comentd S, ey :
early adopters Pacific Nm\t‘:fe:: @ Rutherford Appletan Laboratory ",‘ &?{; A N lSl' y M?!?g t@r’ ’

Credit: MIRTHE ERC 11
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Examples of Leaders in Academia/Industry from ERCs

Kristina Johnson Anna Hagen
Chancellor, SUNY Director, MERCK
Former ERC Director ME Rc I{
Optoelectronic Be well
Computing Systems Inventor: Process
Center to purity Hepatitis A

Vaccine

Former ERC Student

BioProcess

Engineering Center

Rafael Reif
President, MIT

Former ERC Deputy
Director

SRC ERC for
Environmentally
Benign
Semiconductor
Manufacture

Michael McCorquodale
CEO:

Cortera Neurotechnologies
e-SENS
Mobius Microsystems

Inventor: All-Si spread-
spectrum clock generator

Former ERC Student

ERC for Wireless Integrated
Microsensing & Systems

12
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Engineering Research Centers by the Numbers (2016)

67 ERCs funded since 1985 (71 with 4 new
ERCs)

19 ERCs currently supported

$10M Congressional budget appropriation
for ERCs in 1985

$68.4M Appropriations for ERCs in 2015
$3.6M average ERC award per year
28 Number of States

33 Average # of corporate members per ERC

206 Spinoff companies

1,333 Spinoff companies total employees

2,305 Inventions disclosed

790 Patents awarded

1,345 Licenses issued

51 New full-degree college/university programs
based on ERC research

170 New textbooks based on ERC research
4,171 ERC students awarded BS degrees
4.064 ERC students awarded MS degrees

4,644 ERC students awarded PhDs

61% of ERC graduates working in industry

34% of ERC graduates working in academia

5% of ERC graduates working in government

13
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ERC Association Website

http://erc-assoc.org/

2 4 . NGINEERING
og Engineering Research Centers LV
e LINKING DISCOVERY TO INNOVATION ENTERS

ERC PROGRAM ~ CENTERS ~ ACHIEVEMENTS - RESEARCH - [INNOVATION ECOSYSTEM - EDUCATION PROGRAMS ~

BEST PRACTICES MANUAL

HIGH-IMPACT ACHIEVEMENTS ADDRESSING NATIONAL PRIORITIES

Changing the Way We
Manage Urban Water

Click here to pause

Welcome to the ERC Program ERC Community 14



NASEM Study on ERC

Thr Maetiomal Ansdomars of

SCIEMCES - ENGINEERING - MEDICINE

CONSENSUS STUDY REPORT

A New Vision for
Center-Based
Engineering
Research

15
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ERC

% ERC Planning Grants
Program Solicitation NSF 18-549

Planning Grants for Engineering Research Centers (ERC)

PROGRAM SOLICITATION
NSF 18-549

2 National Science Foundation
£ A Directorate for Engineering
¥ Engineering Education and Centers

Full Proposal Deadline(s) (due by 5 p.m. submitter's local time):

June 06, 2018

16



@ ERC Planning Grant

Seed quality ERC teams/proposals; support: S100K/award

Societal impact ERC PROPOSAL
Convergence
Team
Research
. planning
Team formation

Effective leadership/management
stakeholder communities

17
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http://www.huffingtonpost.com/2013/01/10/ask-for-it_n_2324777.html
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