MANTH: The Mid-Atlantic Nanotechnology Hub

Post-NNCI Sustainable Programs

“What are examples of programs and activities developed under NNCI that will be sustainable, independent of any
continued NSF renewal funding, and what strategies or sources will be used to support them?”

Nano Day Outreach Program

Graduate Student Fellows Program: A Workforce Development Ecosystem
— Fellows Support Staff in Process Development
— Fellows Support Faculty as Teaching Assistants for Center-Based Lab Courses

Staff-centric network interactions (old and new)
— MAEBL
— Cleanroom Manager Workshops

Entrepreneurial User Development

These initiatives developed under the NNCI program have significant benefit - financially, reputationally, or both - to Penn, to

the Community College of Philadelphia, and to the Singh Center. There is significant institutional interest in maintaining them.
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NanoDay @ Penn —for K-12, Scale Up by Decentralization

Pre-pandemic: Confined space
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Comments from students in 2018

* Love it. Great tour guides.

* | had a ton of fun and love the entire experience except the
window tour, because it was hard to understand and pay
attention. Would have loved a shorter window tour and more
hands-on stuff, because everything else was great.

+ Sean was an excellent guide and facilitated the experience well.
At some stations, | felt we didn't have enough time to fully
experience the technology.

Student perception: demo & tour
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Post-pandemic: Unbound space

Comments from students in 2023 and 2024

+ The most interesting part was the magnets and the pencil, as well as how the plastic
floated above the balloon. It was one of my highlights because I've never seen
anything like it before and why it happens like that.

» Seeing the change in voltage due to the energy generated by the solar panels. | also
liked learning about how solar panels are made, and how efficient they are as a
renewable energy resource.

+ | liked putting on goggles and gloves because it made me feel professional.

* How folding material could make crazy art.
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Student perception: hands-on experience
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NanoDay @ Penn - for K-12, Scale Up by Decentralization

NanoDay @ Penn 2024 Photos
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Graduate Student Fellowship Program — A Workforce Development

Ecosystem for Masters’™ Students

Penn Masters Students GSF (Graduate Student Fellow) program
l » Since 2015. 1 year program. Core workforce of QNF
ESE 5250 (Nano Lecture) +—— GSF students
l « 2nd year Master's student in Nanotechnology, ESE, MSE, BE, MEAM and CBE
ESE 5360 (Nano Laboratory) < A total of ‘!29 GSFs since 2015
l * Gender ratio as of Oct 2024
h o Male: Female =85: 44

Graduate Student Fellow ESAP < Roles and responsibilities

» Individual research project (at least 1 device project per student)
‘ ‘ « TAin ESE 5250,5360/3360, Engineering Summer Academy at Penn (ESAP) Nano
Research Project Education * Mentoring and including interns from Community College of Philadelphia
* Semiconductor, QD * Improvement * Outreach — NanoDay, Singh Center Annual meeting support
: mzclt\g%lﬁ?deizgsy ?:\;re\lgsplgnSezn;O, — + Knowledge dissemination: Publication in Scholarly Commons or journals
«  Process develop. ESE 5360, ESAP Outcomes (as of Oct 2024)
+ Etc. Nano » 54 out of 116: Ph.D. and other professional degrees in the USA, Europe and Asia
4 A4 » Another 62 GSF: Engineers, managers, and entrepreneurs at companies such as
Dissemination Outreach Micron, Global Foundries, ASML, Analog Devices, KLA, Lam Research, Applied
’ Publicatiqns *  K-12: NanoDay : Materials, Boeing, Raytheon Technology, Rystad Energy, Tesla, Amazon and
* Presentations * Intern mentorship

multiple startups.
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Graduate Student Fellowship Program — Workforce Development for Master’s Students
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The GSF Team
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TAing Nanotechnology Courses |
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TAing Nanotechnolog Cqurses
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Knowledge Dissemination

Journal of the
SOCIETY FoOR
INFORMATION DISPLAY
SPECIAL SECTION PAPER | () Full Access

A fun and educative way for students to learn the
nanofabrication through hands-on processing: Microletters
Francisco Saldana Fernandez, David |. Jones, Gyuseok L. Kim

First published: 13 May 2022 | https://doi.org/10.1002/jsid.1134

Check for full text

Funding information: National Science Foundation, Grant/Award Number: NNCI-2025608
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Establishing Convening Opportunities for Nanotech

Mid-Atlantic Cleanroom Managers Meeting

« Conceived by MANTH Staff, the first two semi-
annual meetings were hosted at Penn with the goal
to disseminate knowledge, share best laboratory
practices and provide a framework for equipment
sharing within the Mid-Atlantic region.

Meeting for Advanced Electron Beam Lithography
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From 2019 Site Report
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. - ‘ . ‘ . Platinum Charters Gold Charter Silver Charter Charter Silver Sponsor
I A : D L RAITH DGenisys weearfox @euomx i @) @aunesisr Bo., oeoL ZEON KTescan
MEETING FOR ADVANCED E-BEAM LITHOGRAPHY Established 501(c)(3) Public Charity in 2019 — www.maebl.org

» Sustained through registrations and sponsorships
+ Engagement Focused for the E-Beam Lithography Community

* Online and In-Person Meetings 51 In-Person
75 Online
! 25 Students
¥ a |

attendees

MAEBL Board of Directors
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MANTH Seed Grants: Economic and Innovation Impact

* Since the beginning of the NNCI program, over 70 small companies and startups have utilized MANTH to create new
nanotech products and services.

* To date (Year 8), over a third of our small companies have received external support tying our overall small company
engagement to over $85M of funding, of which more than 40% is attributed to SBIR/STTR grants.
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FOUNDER, CEO, & DIRECTOR
AVISI TECHNOLOGIES

UGSk Rosenman
Institute

I
Avisi Technologies - Using Nanotechnology to
Treat Glaucoma: https://avisitech.com

Entrepreneurial Development

nsam Community
#'Penn e
& of Philadelphia



NNCI's Research Communities - A Perspective from the Nano-loT RC

Original RC concept

* Research Communities (RCs) are subsets of the
16 NNCI sites that convene to advance focused
research topics within nanotechnology

* Annual RC symposia would be used to
disseminate best practices and emerging trends;
symposium participants would then return to their
home institutions to disseminate information

* Different RCs might develop different models

Data from 2021 Nano-loT RC Symposium
(160 unique registrants)

@ NNCI user from academia
@ NNCI user from industry

@ NNCI user from government
@ Academia

@ Industry

® Government

@ Student

@ NNCI staff

N National Nanotfechnology
Coordinated Infrastructure

it !! Center for Nanotechnology
Mid-Atlantic Nanotechnology Hub

What worked?

— RCs can excite interest in these fields and bring together those who
may not meet at other nanotech-centric conferences

— Inform those who operate NNCI facilities to understand capabilities of
others

— ldentifying emerging trends in nanotechnology

— Zoom/virtual symposia enhanced participation in many cases — and it
worked for the information dissemination theme of RCs. Not clear if it
will work as well for other RC functions.

What didn’t work?

— Logistics: Hard to find time to meet that works for all sites (scheduling
RC meetings to coincide with NNCI Annual Meetings or other
conferences may be worth considering)

— Local site dissemination could be improved

What are suggestions that a future network might implement to
support national priority research topics?
— Logistical support and staff development — engaged and informed
staff improve conditions for users
— Al enhancement — what are the emerging trends in nanotechnology,
and how can we cover/sunset them with RCs as appropriate?
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