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• The Micro/Nano Industry

• Barriers & Concerns

• Skilled Work Force 

• Sandia’s Motivation

• Sandia’s University Alliance Program
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1994 System Planning Corporation

Billion US $

1998 NEXUS

2000 Venture 

Development Corp.
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Declining number of native-
born graduates entering the 

science and engineering 
workforce.
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Education Concerns

National Science Board Warning:  “…scarcity in 

domestic scientists and engineers in the coming years.  Federal 
government should take immediate actions to rekindle the supply 

of young persons entering these fields.” 

Science and engineering-related
occupations will grow by 47%
between 2000 and 2010.

-- The Bureau of Labor Statistics

“Shortages of qualified personnel will 
develop in the long term, as technology’s role 
in US society continues to grow.  Decline in 

the number of American students who pursue 
S&E careers.”

-- NSB Report: The Science and Engineering Workforce: 
Realizing America’s Potential

Global Competition for 
Science and Engineering 

Talent Intensifying. 

EDUCATION - US Students' Poor 
Maths/Science Performance Causes Concern

-- 2005 Report by Business-Higher Education Forum (BHEF)

"If we don't invest in and improve student 
achievement in maths and science, there are serious 

implications for the business community, the US 
economy and our quality of life." 

-- William H Swanson, Chairman & CEO, Raytheon

"How can anyone have a serious discussion about providing a 
viable work force for high skill, high-paying jobs without talking 

about markedly improved public education?"

- John Butzon, South Carolina Education Network

Declining # of US Citizens 
in S&E Careers

"The number of native-born S&E 
graduates entering the workforce is 
likely to decline unless the nation 
intervenes to improve success in 
educating S&E students from all 

demographic groups, especially those 
that have been underrepresented in 

S&E careers." 
-- NSB Task Force Chairman 

"All stakeholders must mobilize 
and initiate efforts that increase 

the number of US citizens 
pursuing science and engineering 

studies and careers." 
-- NSB Report, 2003



High School Academies

MEMS University
Alliance Extensive K-12Extensive K-12

Underrepresented 
Programs
Underrepresented 
Programs
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Post-Secondary ProgramsPost-Secondary Programs

Internships & Co-opsInternships & Co-ops

http://www.sandia.gov/SIP/SIP_content.htm


Robotics  Manufacturing, 
Science, and Engineering 

Laboratory

Integrated Materials 
Research Laboratory

Microelectronics Development 
Laboratory (MDL)

Integrated Manufacturing
Technologies Laboratory

Complex (IMTL)
Processing and Environmental
Technology Laboratory (PETL)

Compound Semiconductor 
Research Laboratory (CSRL)

Historic Facilities
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New Facilities
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One scientific community focused on nanoscience integration.

Biosciences

National High Magnetic 
Field Lab

Los Alamos 
Neutron Science Center

Microelectronics 
Development Lab

Compound 
Semiconductor 
Research Lab

20 nm

Synthesis, Characterization, & Theory

Gateway
to LANL

Gateway
to SNL

Collaborators
Laboratory 
University

Industry

New Facilities
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Sandia’s MESA 
Institute Advanced Materials 

Laboratory at UNM

UNM Manufacturing 
Training & 

Technology Center

CNM (TVI) 
MEMS 

Program
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MEMS University
Alliance

Established 
Post-Secondary Programs
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MEMS 
University

Alliance

Leveraging Sandia’s 
SAMPLES Program

~ 63 die per 2820 µ X 6340 µ



Sandia’s SAMPLES™ Program Offers Ready, 
Comprehensive Access to SUMMiT V™ Technology:

EducationEducation Prototype FabricationPrototype Fabrication

Design ToolsDesign Tools ServicesServices

SAMPLES™:  Sandia’s Agile MEMS Prototyping, Layout 

Tools, Education, and Services
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Sandia’s MEMS 
University Alliance Program

MEMS 
University

Alliance

Highlights of the Program

 Site license for SUMMiT V design and 
visualization tools
 For use in lab or classroom by course 

participants (1-50 students)

 Instructional materials from Sandia 
MEMS short courses
 Introductory, Advanced Design, Reliability 

Courses

 Training and technical support for a 
school Superuser

 Opportunity to participate in annual 
design competition

 MEMS parts for use in teaching
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Sandia’s MEMS 
University Alliance Program

Participating Schools
University of Oklahoma H. Stalford
Worcester Polytechnic Institute R. Pryputniewicz
Austin Community College J. Tiede
Central NM Community College (TVI) F. Lopez/M. Pliel
UNC-Charlotte H. Estrada
Chemeketa Community College C. Watkins
University of Utah I. Harvey
Luna Community College G. Gallegos
Texas Tech University T. Dallas
University of Wisconsin-Platteville J. Osama
Texas State University G. Spencer
University of Flordia G. Wiens
New Mexico State University (pending)   T. Burton
North Dakota State College of Science (pending) M. Burke
Cleveland State University (pending) B. Thomas 
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Sandia’s MEMS 
University Alliance Program

MEMS 
University

Alliance
Design

Competition

2006 Design Competition

 Texas Tech University – Winner 
in Characterization/Reliability 
Physics Category

 Central New Mexico Community 
College (formerly TVI) – Winner 
in Novel Design Category



MEMS Probes of Nano-phenomena

BiomechanicsFriction/Stiction

Texas Tech University Module 2006

Physisorption/ChemisorptionFracture mechanics

TTU is leveraging 
Design Competition success



What some of our UA partners are saying…

“We have jumpstarted a MEMS program at the University of 
Oklahoma…. It’s putting us on the map in terms of education, 
and also in terms of helping to make us competitive in winning 
research awards at the national level.” 

- Dr. Harold Stalford, Univ. of Oklahoma

“When the tools are so simple to use, you focus your energy on 
understanding the concepts and principals behind making a micro-
system device and that’s a key element.”

- Dr. Matt Pleil, Albuquerque Technical Vocational Institute

“ The Sandia University Alliance is a BEST PRACTICE to help 
jumpstart MEMS programs at US Institutions.”

- MEMS Educational Workshop, MEMS2005
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Sandia’s MEMS 
University Alliance Program

MEMS 
University

Alliance

Contacts

 MEMS University Alliance Web 
Site -
http://www.sandia.gov/mstc/educ
ation/alliance/

Email:

memsua@sandia.gov

or

memsinfo@sandia.gov

mailto:memsinfo@sandia.gov
mailto:memsua@sandia.gov
http://www.sandia.gov/mstc/education/alliance/
http://www.sandia.gov/mstc/education/alliance/

