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https://youtu.be/apZM7UxZHYE

WEBINAR DETAILS

For this webinar you will be in listen only mode. You can
ask questions via the chat window. This webinar will be
recorded.

Brought To You By:

Florida Advanced Technological Education Center for Manufacturing (FLATE)

NSF ATE Centers network
With Additional Support by the ATE Collaborative Impact Project

Disclaimer:This material is based upon work supported by the National Science Foundation under Grants # 1204751 Any opiniens, findings and conclusions or
recommendations expressed in this material are those of the author(s) and do not necessarily reflect the views of the National Science Foundation.
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TODAY’S TOPICS

Manufacturing USA Institute Background

Brief Overviews from 3 Manufacturing USA Institutes
= About the technology

= Workforce initiatives

= Focus on 2-year technicians

Manufacturing
USA’

Florida Advanced Technological Education Center of Excellence for Manufacturing 3



MANUFACTURING USA INSTITUTES OVERVIEW

= President’s Council of Advisors on Science and Technology

= Create a collaborative space for industry and academia to solve problems
= Address lowering the pre-competitive expenses of applied R&D
= Lower the risk of new technologies and materials for U.S. manufacturing

= Revitalized American Manufacturing & Innovation (RAMI) Act 2014
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MANUFACTURING USA INSTITUTES OVERVIEW
STRATEGIC GOALS

" |Increase competiveness of U.S. manufacturing

= Facilitate the transition of innovative technologies into scalable, cost-
effective, and high-performing domestic manufacturing capabilities

= Accelerate the development of an advanced manufacturing
workforce

= Support business models that help the institutes become stable and

sustainable.
: - Manufacturing
https://www.manufacturing.gov/files/2016/02/20 | 5-NNMI-Strategic-Plan.pdf l?’i USA
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Manufacturing USA Today
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MANUFACTURING USA INSTITUTES OVERVIEW

INSTITUTE NETWORK (status April 2017)

= |4 institutes launched -$1 billon federal investment matched by over $2
billion non-federal

= Multi-agency funding and support
= 8 active institutes: 1,300 members, over 240 technology development projects.
= Members include 2/3 of Fortune 500 U.S. manufacturers

= 8 out of the 10 top-ranked research / engineering universities

’i_ < Manufacturing
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MANUFACTURING USA INSTITUTES OVERVIEW

KEY FINDINGS (2017 3 Party Review/Assessment)
= Manufacturing USA Spurs R&D Innovation

= The Program is a highly effective ecosystem convener
= |nstitutes are:

= demonstrating the ability to deliver 5x leveraged value for members

= successfully planning for sustainability independent of U.S. government
influence
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NSF ATE

NSF DUE Advanced Technological Education Program

Dr. Celeste Carter
ATE Program Director
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Scientific and Advanced Technology Act of 1992

“To establish a national advanced technician training program, utilizing the
resources of the Nation’s two-year associate-degree-granting colleges to
expand the pool of skilled technicians in strategic advanced-technology
fields, to increase the productivity of the nation’s industries, and to

iImprove the competitiveness of the United States in international trade,
and for other purposes.”

13



Advanced Technological Education
(ATE) Program

Education of science and engineering techniclans for advanced-
technology fields that drive the nation’s economy.

Community and Technical Colleges in leadership roles

Partnerships: Industry, Economic Development Agencies, Secondary
schools, 4-yr Institutions

Pathways: 7-12, 2- and 4-yr




Lessons Learned:
Education & Industry Partnerships

= Industry

® Hire adjunct faculty from industry
= Skill standards

® Tndustry Advisory Board

= Mentors

= Pathways

® Stackable credentials/industry certifications
® Transitions alighed .
® Problem/Project/Case-based learning (Hands On-Minds On)

= Integrated work experiences
® Contract Research Organizations, Contract Manufacturing

Organizations, Internships, Apprenticeships

15



NSF 16-007: Dear Colleague Letter

= Describes an opportunity for the ATE community to work with
Manufacturing USA Institutes and IMCPs.

= Current ATE awardees may request supplemental funds to
complete an agreed upon scope of work for an Institute or

IMCP related to technician education.

= Reqgular ATE project proposals that include partnerships of 2-
vear colleges with the Manufacturing USA Institutes can also
be submitted at the regular submission dates.

16



MANUFACTURING USA INSTITUTES

QUESTIONS?
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NEXTFLEX

Flexible Hybrid Electronics Manufacturing Innovation Institute

Brynt Parmeter
Director of Education and Workforce

li_ l_ Manufacturing
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The Future of
Advanced Manufacturing

NE\T E

s Flexible Hybrid Electronics Manufacturing Institute

Brynt Parmeter




A National Network for Manufacturing Innovation NEXTFLE

fa\ll& alin ATAX

Lightweight e bofics e A network of regional institutes, each with a specialized
Manufacturin Photoni
Detroit, M anufecturing | | Photanics technology focus.

Secure the future of manufacturing in the U.S.

;ﬂ; DMDII WA ﬂM_ADE
through innovation, collaboration and education.

America Makes
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Manufacturing Materials
Youngstown, OH =5
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What is Flexible Hybrid Elecfronics NEXTFLE

The flexibility and low cost of printed electronics on flexible substrates combined with the
performance of Semiconductor devices to create a new category of electronics

The world is not two dimensional
Electronics today are rigid and obtrusive

Customization of electronics for everything




Lots of Applications

Shaped and formed electronics

 Human health and
performance

Asset and structural reliability

Process tracking
« Soft robotics
« Sensing technologies

NEXTFLEX
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Dual Use Technology
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Integrating Workforce Development NEXTFLEX

DUAL-USE
COMMERCIALIZATION

ES

EDUCATION, WORKFORCE
DEVELOPMENT,
ENTREPRENEURSHIP &
TRAINING




A Broad Sirategy NEXTFLE

Develop sustainable programs that facilitate and enable the
creation of the talent needed by our industry partners.

Initial Post .
Planning and Cooperative
Organization Agre:ep'_lent

Activities

...That are informed by how we’ll have
to operate when we get here.

{ Make decisions here... }

\ /




Supply and Demand Analysis NEXTELE

60 occupations

9,628,062 US workers in 2016

NEXLTFLEX rY 1,442,606 job postings in 2016
FLEXIBLE HYBRID '

ELECTRONICS s $55,883 average annual salary

WORKFORCE PROFILE .
KEY FINDINGS 22% women

2010 You it Review B 25% are over 55 years old

o
WIN: 6% under 24 years old




Tremors and ripples

Robot Prices:

v" drop 30% in 2-3 years
Robotic Manufacturing Tasks:

v" 10% now — 45% in 2025

A.l. will accelerate this process:
v 50 billion connected devices

The wave that’s coming

1000x the amount of robotic machinesin 5
years compared to today

Corresponding demand increase for the
people doing related work

But...what about the wave that's coming# T

Design, Manufacture, Install, Operate,
Program, Maintain, Synchronize

Let’s teach people how to ride and survive this wave...

Or, they will get crushed by it in the future

This will benefit all sectors: Manufacturing, Medical, Transportation, Logistics, Agriculture, Energy, Education...




Engineering Technology Focus NEXTFLEX

Engineering
Education

Engineering
Technology Education

Distribution & Operation, Production Manufacturing Component Company Test & Development  Systems Analysis Complex Theaoretical
Sales Service & Engineering Design Management Evaluation & Design Integration Design & Research
Analysis

Maintenance

Engineering Technologist and Technician Job Description

“The roles of Engineering Technicians involve them in the Implementation of proven techniques an procedures to the
solution of practical problems. They care a measure of supervisory and technical responsibility and are competent to
exercise creative aptitudes and skills within defined fields of technology, initially under the guidance of engineering
practitioners with appropriate experience. Engineering Technicians contribute to the design, development,
manufacture, commissioning, operation, and maintenance of products, equipment, processes, and services.”
International Engineering Alliance

Engineering Technology Education in the United States, National Academy of Engineering, 2016




Our Central Question NEXTFLE

NEXTELE How do we get young people interested in these types
OCCUPATIONS of jobs and on the pathways to fill them in the future?
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A common puzzle to solve NEXTFLE

Connecting the pieces to grow the future of advanced manufacturing

High School Community College Industry

e

State Government Local Government Non-Profits




Operationalizing Public Private Par’rnershi NEXTELE

College / University
K — 12 Schools EVEI’g reen V8| ‘E}‘
a o] ) @ College

Santa Clara County
Office of Education

SAN JOSE
N Eastaee [
oid SCHOOL DNSTRICT

/7 Industry ﬁ
JABIL
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o ER

Government and Non-Profit

work2future SVL.
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Expanding the skill providing bridge

/

High School Talent Pools

.

v" Attract
v’ Recruit
v Enroll

®

NEXTFLEX

NEXNTFLE
Evergreen Valley ‘ WA
College 1 DMDII AmericaMakes

W Existing ™ To be developed

Technnlogy

/ ‘Common /' Core
'. Employablllt\_pl Technical |. Specific )
' Skills ', Competencies /

Skills .

/T

___

~N

4 Year University Programs

Industry

k\

/

v’ Degree completion

» Industrial Automation
» Program and Deploy IOT Device(s)
» Smart Manufacturing and Processes

v' Employment Readiness
v' Mentoring
v Internships




High School Program: Four Weeks of Awesd NEXTFLE

3|4 9 11 17 | 18 23 25 | 26 [27 [ 28] 29 | 30

Project Kick-Off:

AM: Facility Tour E"E’EirjznT::ic Entrepreneurship ‘ Ertregr:neurshlp ‘
PM: NextFlex P Class # 3 ‘ Mentor ass ‘ Final

& ECClasses 1 & 2 Post-Course

Check In #3 Presentations

‘ Follow Ups and
Future
Mentor ‘ Mentor

Opportunity
Presentations

CheckIn#1 Check In # 2

Week 1: Week 2: Week 3: Weelk 4:
Define problem; Product and customer Finalize Business Create Pitch and
research hypothesis development Model Present to Panel




Program Evolution NEXTELE

Jan — May 2017
Calaveras Hills HS (34)
Overfelt HS (37)
Lincoln HS (40)

Willow Glen HS (53)

Wilcox HS (31) @
Sep 2016 | | oct-Nov 2016
Q Lincoln HS

8
Months




The impact: In their own words...

James Walter

“Witnessing examples of thriving businesses was
an extremely valuable and unique experience
incomparable to others”

11t Grade Student, Lincoln High School

NEXTFLEX

Stephanie Castaneda Navas

“I was able to see how a professional would
think about their product. It brought engineering
to a whole new level.”

11t Grade Student, Overfelt High School

Craig Rose

“The FlexFactor concept is the evolutionary next
step in project based learning.”

Teacher, Lincoln High School

Dennis Willie

“During my time with FlexFactor | was able to
explain how working at Flex would provide the
engineering, business or operational career to

bring these concepts to life”

Advanced Engineering Group Labs — Director; Flextronics

Vito Chiala

“FlexFactor brings real world experience to our students
through an engaging project that teaches critical
thinking, creativity, communication and collaboration”

Principal, Overfelt High School

Dr. Lena Tran

“We broke the traditional thinking and brought
awareness to advanced manufacturing by teaching
entrepreneurship (pitching, developing products, etc)”

Dean, Business and Workforce Development, Evergreen Valley College

55,2017




The impact: In their own words... NEXTELEX

Silicon Valley Technologist / College Instructor

_ | think that both technology and education offer the best promise of
Cecil Lawson breaking the cycle poverty for anyone that can dream and is willing to work.

As a technologist | realize that everything starts as an idea and ideas come
) from everywhere, including High School students.

As an educator | realize that education only occurs when the student
believes the information can make a difference in their lives. My best
moments are when | connect with students. Could be a story, example or
discussion...l love it because | just opened their minds to greater things.

ClO/IT Program Manager; The FlexF deli h . 4
T el T e e FlexFactor program delivers the promise of a future for many students,

Evergreen Valley College offers a much bigger universe of possibilities for others and hope to both
student and teachers alike.

55,2017




Does this fit in other ecosystems? NEXTFLE

North East Ohio
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MANUFACTURING USA INSTITUTES

QUESTIONS?
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Advanced Functional Fabrics of America

ﬁ - Noah Lillian Drori
_ Director of Education and Workforce Development

. M- Manufacturing

Florida Advanced Technological Education Center of Excellence for Manufacturing m i3
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- THE FABRIC REVOLUTION
 FROM FIBER DEVICES TO FABRIC SYSTEMS

MOORE'S AW FOR FIBERS - Fibers that have the
- functionality of semmqmﬁg devices 1,p'et are produced at
fiber lengths, ummrmlﬁ aa;%{gat
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Mission

AFFOA is an independent non-profit; its mission is to enable a
domestic manufacturing-based revolution by transforming
traditional fibers, yarns, and fabrics into highly sophisticated,
Integrated and networked devices and systems.

rr

Going everywhere a fiber goes dan&d

Confidential & Proprietary

the new software




Education and Workforce

Development Goals

— I —

Goal
1 2 3

Understand the current EWD activity is specific Advise States on

and address the future to revolutionary fiber investments in

needs of industry and textiles and is revolutionary fibers and
closely aligned with the textiles regional
technology program economic development

the new software




EWD Activity is an iterative process, designed to build upon lessons
learned from successive phases

Goal Initiative Purpose

Education & Workforce Development Committee Advise on EWD activity

DOC Needs Assessment Support EWD RFT Roadmap

Industry and EWD partners

Training providers & needs; roadmap;

EWD Survey of members w
value proposition

Product Team Learning Capture Resources, deployment, training

’ Online Learning Portal Trends, WF gaps, training needs

s, training, process prototype,
EWD RFT roadmar

Project Call Learning Capture

FDC Learning Capture Rapid needs analysis & EWD training

rr
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Needs and Education & Workforce Development Committee EWD Integration in

Assessments Tech Program
Dan St.Loui :
Task 1: Changes to Ea" . mg.s ; Helena Fruscio Kris Frady Task 1: Developed a
Xecutive Lirector, Deputy Assistant Secretary of ;
; anutacturing Innovation, Entrepreneurship Clemson University ramework for

capturing learnings in
Project Calls

survey on workforce Solutions Center

and Techn_-::blﬂg',r, MA
needs in textile industry

Joanne Arbuckle Deputy,
President for Industry
Partnerships and
Collaborative Programs,
FIT

Peter Franks
VP, Co-Op
Education & Career
Development,
Drexel University

Brennan Grignon
Program Director, the
Office of the Under
Secretary of Defense for
Acquisitions, Technology
& Logistics

Members and Committee Breakdown

Thaddeus Bauer
Director of
Workforce
Development
Strategies, MassMEP

Brynt Parmeter
Director of
Workforce
Development,
MextFlex

—

Workforce o w ' Advise States on Investments:
-y h Marilyn Barger Karen Wosczyna-Birc David Hinks Kimberly Clavin ) .
Trainings: Executive Director, ~ E¥ecutive Director, Dean of College Consultant, Pillar Task 1: Constructed policies and
Task 1:Developing first- FLATE Center for Next of Textiles, Technology processes for FDCs
of-its kind Generation MNCSU
Manufacturin
workstudy model for &
Combstnd 8 Boprinaey the textile industry




Fabric Discovery Center Criteria

Distinct capability with end-to-end prototyping

Technical expertise complements AFFOA’s mission

Facility for prototyping line and supporting staff

Support to local startup activities

Educational and workforce development activities

Offered services to members of the institute and
local/regional/national stakeholders

Promote state-by-state economic development

An annual business plan with a budget by cost type

Plan for reaching self-sustaining operation

Committed funds from the state & diverse sources

STATE
OVERMMEN |
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Confdantial & Propr sy

Fabric Discovery Center HQ Profile J

End-to-end prototyping:
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EWD Programming: Online & HQ,
@

. —— Online on Member Portal
. * Short courses
* Seminars
*  Project Call Learnings
* Credentialed Certificates
* Curated AA, BS, MS, PhD Content

@ HQ FDC specific & on Member Portal

«  Short courses on advanced fibers

* In person Seminars & Hands On trainings

*  Project Call/Core Demo Learnings

* Credentialed Certificates in advanced fibers
*  $100K Competitions

¥

v

@ HQ FDC + Industry Partners
* Incubate Start Ups
«  Apprenticeships

L 2

@ HQ FDC + Industry Sponsorship
* Immersion Engineers
* Job placement

Prepare students, technicians, engineers, and researchers to build productive rr

Conbdarntial & Progr sy I I



Leveraging our Network to Create Rapid Workforce Impact & Training

anwa o} 00

Materials/Digital Fabric Machines Products

Vo g— .F_-_){_—'F

Exists
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A Learner’s Experience & Development

Has Product Vision i
Needs Education on Seamless Garments
Mollie is an entrepreneur ’ _ _
To develop her product, Mollie needs to gain an
and has a product vision. e

education in seamless garments.

-/

Accesses Learning Portal
% Mollie uses AFFOA's learning portal to access:
40 Topic Areas

84 Learning Resources
18 Teaching Modules

N
C“ Finds Collaborators
k} Mollie taps into AFFOA's ecosystem to find col-
Mollie D. laborators and build her supply chain.
CEO, Co-founder at MD Inc. 91 AFFOA Members

Strategist | Entrepreneur 72  Registered Capabilities
Nashville, Tennessee 27 Market Applications .n




Digital Embodiment of our Network

Online Learning Portal

[ Online Teaching/Learning ]

Trends, WF gaps, training needs

| Learning Capture |

Member provided content (curated):
NSCU, Principled Design, Drexel,
UmasslLowell

Material: videos, lectures, courses, etc

Analysis: Trends & needs ongoing

Develop learning pathway: on
demand learning that is adaptive

Microsite for Core
Demonstrator Project
Learnings

Standards Tabs

Present content from projects
with the perspective view of
products

Project Management tool to
monitor progress, learnings,
and reports




Confidernial & Progr inary

Learning Mission

Our member geo-learning system assembles and shares capabilities and project information. The
ability for any person and organization to showcase “what they DO”, “share what they LEARN”, and
“offer to TEACH” is essential to the system’s success.

Appllication: All Core Competency: All

Bt ' .
-I * -
- . ;

Teaching Modality: NSfA




Application: All Core Competency: All Teaching Modality: N/A
: o - = = ! = = == iC A

F ""’w
Map  Satellite g

Market Applications  CoreCompetencles  Teaching Modalities  Activities / Interests

@ Computer Alded Design for Integrated Textiles

e

‘ Fiber Yarn Devices

9 System Integration and Testing

. o Q All Manufacturing Areas

2000~
End-to-End Prototyping



MANUFACTURING USA INSTITUTES

QUESTIONS?
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POWER AMERICA

Dr. Pam Carpenter

Director of Education and Workforce programs

for PowerAmerica and the National Science
Foundation Future Renewable Electric Energy
Delivery and Management (FREEDM) Systems
Center JLJ e

= USA

ATESENTERS




ga PoOwERAMERICA

Education and Workforce
Development

Pam Page Carpenter, Ph.D.
Director of Education and Workforce Programs

Affiliated Associate Professor. Technology, Engineering,
and Design Education

North Carolina State University
ppcarpen@ncsu.edu



What is Wide Bandgap Power Electronics? A

POowERAMERICA

* The primary goal of PowerAmerica
1s to catalyze the acceleration rate in '
the adoption of power electronics
based on wide bandgap (WBG)

semiconductors.

* The growth of the WBG market will
generate new jobs that require people Husain, 2016
who possess the necessary advanced
skill sets to design, manufacture,
mnstall, and repair WBG components
and products.




First, a quick reminder of EWD’s mission ... A

POowERAMERICA

* Qur mission is to assist educators, trainers, and industry in building an
education ecosystem of “Career pathways” for individuals to work in
the next generation wide bandgap power electronics industry

':"'1r+r:&f«Ez‘-5*'*-""‘‘:’“"‘é‘11
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Tech Skills in High Demand
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What is FREEDM? A

POWERAMERICA
FREEZ A

» Future Renewable Electric Energy
Delivery and Management

» In year 10 as an Engineering
Research Center

» Grand Challenge to Modernize the
Distribution Grid

+ Power Electronics and Power Systems

Educaﬁon‘

(FREEDM}

MC State University Communications



Collaboration Efforts: FREEZW, A

SYSTEMS CENTER
PoweErAMERICA .

A FREERA

SYSTEMS CENTER

Short Courses Community
and Tutorials Colleges

Graduate Webinars

. Pre College

Undergraduate
Education

Outreach



Wide Bandgap Education A
for America’s Workforce POWERAMERICA

Major Tactical Focus

Tutonals

Professional ’
Education / Training

A Graduate

PowEer AMERICA Education

Short Courses

Webinars

Undergraduate Workshops

Education

Internships / Coops

Community
College
Education

FREEZW vidde School

SYSTEMS CENTER Precollege

Education High School

Research
Expenences for
students




PowerAmerica’s Accomplishments A

BP2-June 30, 2016-June 30, 2017/ PowER AMERICA

1
A
g
ARIZNA STATE LINIVERSITY -|..

AUBURN

® Rensselaer

0 T

THE OHIO STATE ’

TH MIVERSITY OF [ { nﬁy[ﬁ mv:irg.njaTECh

UNIVERSITY IEi\] Eslé.EE

KNOXVILL




Attributes of the Engineer F RE jm
Of 2020 (National Academy of Engineering) SYSTEMS CENTER

4

PowEeErAMERICA

SKILLS

PRACTICAL
INGENUITY

CREATIVITY ‘

COMMUNICATION
\ HIGH ETHICAL
l MANAGEMENT

lﬁ

LEADERSHIP

FLEXIBILITY
AND AGILITY




New Programs

LA

PowEerR AMERICA

WBG Power Electronics
Module developed and
integrated into programs
(2017 summer programs,
STEP, undergraduate
research)

Laboratory Training for
Undergraduate Research

Scholars academic year
long fall 2017

Laboratory Training for
Research Experience for
Undergraduates summer

2017

Enhanced Proposed
Power Electronics and
Semiconductor
concentration in an M.S.
in Electric Power Systems
Engineering program

Revised education
advisory board




College Education Program IA

POowERAMERICA

Goal: Leverage PowerAmerica & FREEDM Center’s efforts
to enhance education on WBG Power Electronics (PE)

Enhance UG and Graduate programs that will produce
the next generation power electronics engineers who
will significantly advance power electronics systems

using WBG technology
Accelerate the growth in numbers of students in power
electronics



Undergraduate Program A

PowerAMERICA

€ Renewable Electric Energy Systems Concentration
€ Introduces students to the fundamentals of power electronics
€ Enroliment: Power Electronics courses: ~60

& Curriculum Enhancement

€ Enriching existing courses by introducing WBG based design: Integrated
Power Electronics

& Pipeline of Students
€ Scholarships
€ Internships
€ Senior Design Projects
€ Undergraduate Research

65



Graduate Program A

PowEer AMERICA

= MS and PhD degrees in Power Electronics (PE)

u Both are strong programs
n Current enroliment is 16 MS and 69 PhD students

= MS-Electric Power Systems Engineering with WBG PE
Concentration-Professional Science Masters (PSM)
. Comprehensive Program for WBG Power Electronics
=  Started Fall 2014

Product Innovation

PS Devices IC Fabrication Power Electronics | Motor Drives Lab
WBG Devices Manufacturing Advanced Power | Machine
Systems Electronics Control
Renewable
PE Packaging PMIC Power
Generation

Gb



MANUFACTURING USA INSTITUTES

QUESTIONS?

’i . Manufacturing
7’__ USA

Florida Advanced Technological Education Center of Excellence for Manufacturing d::.**



THANKYOU AND JOIN US!

June 14 at 2 pm Eastern for the 2"? webinar in this
series.

NSF ATE: Working with the Manufacturing
USA Institutes

Register here: http://www.atecenters.org/upcoming-webinars/

: A¥: Manufacturing
=4~ USA

Florida Advanced Technological Education Center of Excellence for Manufacturing d::‘
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