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Opportunities in Nanotechnology
Nano is all around you!
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On a typical day... Anywhere in 
the world….
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Intelligent Credit Card
Integrated Circuits

GMR Read Head
Magnetic
Multilayers

LED Display
Photonic Materials

Exact Time via satellite
Semiconductíng devices
Micro-Batteries

Artificial Lens
Biocompatible
Polymers

Digital Camera
CCD Chip

Glasses and Coatings
Optical Materials
UV Filter

Artificial Hips
Biocompatible
Materials

Mobile Phone
SAW Structures

Bike Frame
Carbon Fibres
Composite Materials

Cosmetics
TiO2 NanoparticleAir Bag

Accelaration Sensors
MEMS

GPS Navigation
Functional Materials

Pace Maker
Li-Batteries
New Materials for Energy

Taylored Materials at Work ….

Catalyzer
Nanoparticles



Microelectronics

Where is 
Nano?



Why your students should know this



Recall our Jamboard breakout from week #1:
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National Nanotechnology Initiative (2000)
Vision: A future in which the ability to understand and control matter on 

the nanoscale leads to a revolution in technology and industry that 
benefits society.

Goals:

• Advance a world-class nanotechnology research and 
development program.

• Foster the transfer of  new technologies into products for
commercial and public benefit.

• Develop and sustain educational resources, a skilled 
workforce, and a dynamic infrastructure and toolset to 
advance nanotechnology.

• Support responsible development of  nanotechnology.





“By 2020, 70% of all new advanced 
technology products will incorporate 
nanotechnology.”

A Forecast from 2016:

* M. Roco



Market and Jobs Information

● As the market expands, the number of jobs 
needing different skill levels in nanotechnology 
will increase. 

● Thus, it is essential that a sufficient supply of 
qualified workers be developed to fill that need.



Nanotechnology Workforce Video



Workforce 
Readiness



ASTM Personnel Certificates in Nanotechnology 
The current mission is to create 4 
certificates which cover the ASTM  
Nanotechnology Workforce Education 
Standards that can be attained by 
individuals completing programs and 
passing corresponding tests

ASTM Workforce Certificate 
in Nanotechnology 

Material Properties 
and Effects of Size

ASTM Workforce Certificate in 
Nanotechnology 

Health and Safety

ASTM Workforce Certificate in 
Nanotechnology 

Fabrication & 
Processing

ASTM Workforce Certificate in 
Nanotechnology 

Characterization

back

ASTM E56 Education Standards

ASTM E3089

Standard Guide for Nanotechnology Workforce 
Education in Material Properties and Effects of 

Size

ASTM E2996

Standard Guide for Workforce Education in 
Nanotechnology Health and Safety

ASTM E3034

Standard Guide for Workforce Education in 
Nanotechnology Pattern Generation

ASTM E3071

Standard Guide for Nanotechnology Workforce 
Education in Materials Synthesis and Processing

ASTM E3001

Standard Practice for Workforce Education in 
Nanotechnology Characterization

ASTM E3059

Standard Guide for Workforce Education in 
Nanotechnology Infrastructure

 Suite of 6 standards are now published 
covering basic skill sets for nano workforce
 Can be accessed at 

https://www.astm.org/COMMITTEE/E56.ht
m

International Credentialing

https://www.astm.org/COMMITTEE/E56.htm


The Value of These Nano Workforce Certificates

• Presently working with Industry (across the country) to make them 
aware of these nano-workforce international certificates 

• Attaining certificates will show that a prospective student/applicant has 
retained relevant nanotechnology workforce knowledge

• They know their stuff!



Non-academic Micro-credentials (Badges)

SCME offers MEMS badges in several topical areas:
• MEMS Foundations
• BioMEMS
• MEMS Fabrication



Institutions That Have Hired Capstone Semester Graduates for Micro- and 
Nanotechnology Jobs

II-VI Corporation
Accellent
Adhesives Research, Inc
Advanced Acoustic Concepts
Advanced Cooling Technologies
Advanced Gas Technologies
Advanced Powder Products 
Advantech
AGAM
Agere
Alcoa
Allied Electronics
Alden Products
AMAX Minerals
Amedeo
Amgen Inc.
Apogee Photonics
Aptagen
Aquion Energy
Arrow International
ASML
Avail Technologies
B. Braun
Berry Plastics
BioElectroSpec
Boston Applied Technologies
BD (Becton, Dickinson)
BP Solar
Bridge Semiconductor
Busch Vacuum
Cabot
Cabot Microelectronics
Carbon NanoProbes
Celgene-LifebankUSA
Chemcut
Correge Sensors
Cosmos Technologies
Cree
Crystalplex
Cyoptics
Dendreon
DRS Laurel Technologies
Dana Corporation
Doucette
Don’s Salads
Dow Chemical 
Drexel University
Dupont
Eastman Chemical Company
East Penn Manufacturing
Emerson Network  Power
Ex One
Fairchild Semiconductor
Fincor Automation
First Energy

Penn State –Advanced Coatings - ARL
Penn State Applied Research Lab
Penn State Electro-Optics Center
Pennsylvania  Dept  of Environmental Protection
Pfister Energy 
Philips Medical Systems
Philips Respironics
Plextronics
Probes Unlimited
Proconex
PPG
PPL
QorTek
Qorvo
Restek
Rhetech
Rohm and Haas 
Ross Technologies
RJ Lee
Schroeder Industries
Scientific Systems
Seagate Technologies
Siemens Co.
SI International
Slack Pek
Solar Innovations
Solarity
Solvay OLED
Spectrum Technologies
SPI Supplies
Strainrite
Strategic Polymers
Structure Probes.
SuperPower
Synoptics
Synthes 
Telecardia
Textron Lycoming
Thermo Electric PA
Tokyo Electron Ltd
Transene
Tyco Electronics 
US Air Force
US Army Research Laboratory
Uniroyal Optoelectronics
Universal Display Corporation
University of Florida
University of North Carolina - Charlotte
University of Pittsburgh
Vectron International
Velox Semiconductor
Western Digital
Westfalia Technologies
Westmoreland Mech. Testing & Research
Xactix

F.S. Elliott
General Dynamics Robotic System
General Electric
Glass automatic
GlaxoSmithKline
Globalfoundries
GTS
Haraeus Noblelight
Hale Products
Hershey Medical Center
IBM
Illuminex
IM Flash Technologies
Infinera
Inovative Micro Technology 
Intel Corporation
iNOEX
IQE
Johnson & Johnson
Johnson Matthey
Judson Technologies 
Keystone Communications 
Keystone Engineering
Keystone Research & Pharmaceuticals
Kongsberg Defense
Kurt J. Lesker
Kyowa America
Lawrence  Livermore National      Lab
LCM Technologies
Lehighton Electronics
Lockheed Martin
Lucent Technologies
Lutron Electronics
Macron Dynamics
Maxima Technologies
Max Levy Autograph
Meadow Burke Products
Membrane Assays
Merck
Micron Technology
Mintera Corporation
MXL Industries
NanoHorizons
Nanovus
Nascent Devices
Natural Nano, Inc
NIST
North American Hoganas
North Carolina State University
Northrup Grumman, Inc
Optellios
Optinel Systems
P2I
Penn State CNEU
Penn Stae Dubois
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Job Titles for Nanotechnology Graduates
Biological Laboratory Tech. Laboratory Tech. Production Scientist

Biofuels Tech. Lithography Tech. Quality Control Tech.

Chemical Laboratory Tech. Materials Science Lab Tech. Research Assistant

Cleanroom Tech. Medical Devices Tech. SEM Operator

Deposition Tech. Microfabrication Tech. SPM Operator

Device Tech. Nanobiotech Researcher Scientist Specialist

Equipment Maintenance 
Tech.

Nanoelectronics Expert Solid State Tech.

Engineering Tech. Nanofabrication Tech. Test Tech.

Etch Tech. Nanotechnologist Thin Films Tech.

Failure Analysis Tech. Process Tech. Vacuum Tech.



Opportunities for you 
and  your classroom



Some Highlighted Resources:

NACK_webinar_handout_K12_Resources_013114.pdf (nano4me.org)

http://nano4me.org/webinar/webinars/pdf/NACK_webinar_handout_K12_Resources_013114.pdf


Some Highlighted Resources:

Intro to Nanotechnology Resources.pdf

Mariel’s 
Favorites !!

Canvas:
Supplemental 

Materials



Some Highlighted Resources:

Looking for one thing 
in particular?

From NNCI on nanoHUB
Matrix of NNCI Education  

Materials

nanoHUB.org - Group: Joe Cychosz Research Group ~ Bingo Card Test - NNCI Content

By Subject: or By Topic:
All sorted by Education Level Tags:

Elementary, Middle, HS, Undergrad, etc

https://nanohub.org/groups/cychosz/bingocard


Some Highlighted Resources:
NSF ATE Resources on nanoHUB:
nanoHUB.org - Group: NACK Network
nanoHUB.org - Group: Support Center for Microsystems Education 
(SCME)
Group: NEATEC (nanohub.org)
nanoHUB.org - Group: Nano-Link
nanoHUB.org - Group: SHINE: Seattle's Hub for Industry-driven 
Nanotechnology Education ~ Resources

www.nano4me.org
www.cneu.psu.edu

https://nanohub.org/groups/nack
https://nanohub.org/groups/scme
https://nanohub.org/groups/neatec
https://nanohub.org/groups/nanolink
https://nanohub.org/groups/shine/resources
http://www.nano4me.org/
http://www.cneu.psu.edu/


Some Highlighted Resources:
Texts / Background Resources:

• Nanotechnology: A Gentle Introduction to the Next Big Idea 
(Ratners)

• Nanoscale Science: Activities for Grades 6-12 (NSTA)
• The Big Ideas of Nanoscale Science and Engineering: A Guidebook 

for Secondary Teachers (Stevens)
• Nanotechnology For Dummies 2nd Edition (Boyson, ….)
• Basic Principles of Nanotechnology (Sanders)
• Nanotechnology Past and Present (Newberry)



Remotely Accessible Instruments 
for Nanotechnology (RAIN)



Current RAIN Network 
Nodes



Currently Available RAIN Equipment



• Nano education connective tissue and tool access – RAIN Network

www.nano4me.org/remoteaccess

RAIN 

• Available for your use @ 
www.nano4me.org/remoteaccess

• Tell a colleague

http://www.nano4me.orgremoteaccess/
http://www.nano4me.org/remoteaccess


Opportunities to 
network / shape the 
national micro-nano 

direction



Become a part of the 
national  MNT 

community 

https://www.mntesig.net

Mission:
Foster collaboration between 
educators at all levels, industry, and 
agencies for relentless improvement 
of the micro and nano technology 
workforce.



1.Professional Development

2.Curriculum

3.Outreach and Recruitment

4.Industry

5.Distance Education



Opportunities for 
High Schools



Natural Sciences & Technologies
• Lecture topics in Earth Science, Chemistry, Biology, Physics
• Laboratories possible via remote access, or combination of in-class 

local and remote access
• Laboratory experiments in Forensics (gunshot residue using EDS)
• Laboratory experiments In Construction/Building Trades (Sulphur 

detection in wallboard/sheetrock using EDS)
• Laboratory experiments in Machining (view cutting edge on 

endmills to compare new and used bits using SEM)
• Laboratory experiments for Beautician (view split ends under SEM, 

treat with hair products and then compare the following week(s))



Academic Micro-credentials
• Students can earn college credits via Advanced Studies / Middle 

Early College / Early College High School etc. (names vary 
regionally)

• Students can potentially earn an academic micro-credential in a 
chosen technology area, whether from a local college or via remote 
access from a college in another region or state. (More on micro-
creds later)



Opportunities for Two 
Year Colleges



Individual Courses
• Either a single course can be introduced into, or the material can 

be added into several courses in Majors such as:

• Electrical, Mechanical, and Electro-Mechanical Engineering Technology
• Mechatronics, Manufacturing Technology, Biotechnology
• Engineering Science, Materials Science
• Biology, Chemistry, Physics



Academic Micro-credentials
Not all university systems and private colleges have implemented 
micro-credential policies. Within SUNY, a micro-credential is defined 
as:
• 6 - 23 credit hours of study
• Can (and should) be stackable towards a certificate or degree 

program
• Should be a course grouping wanted by industry
• Only needs to be approved at the individual campus via traditional 

governance committees, System or State approval not required
• The award will show up on the student's academic transcript



Certificate Program (typically one year of study)
Usually offered based on needs of local industry. Some examples:
• MEMS – Lorain County CC (OH)
• Microscopy – Salt Lake CC (UT)
• Vacuum Technology – Normandale CC (MN)
• Semiconductor Technology – Hudson Valley CC (NY)
• Nanotechnology – Ivy Tech CC (IN)
• Biotechnology – Lone Star College (TX)



Associate Degrees
Usually based on local, State, or Regional needs. Some examples:
• Microelectronics – Portland CC (OR)
• Nanotechnology – Erie CC (NY)
• Electron Microscopy – San Joaquin Delta College (CA)
• Advanced Materials Technology – Northwest Vista College (TX)
• Biotechnology – Forsyth Tech CC (NC)
• Nanofabrication Manufacturing Technology – Montgomery CCC (PA)
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