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The Austin skyline, as seen from Sematech

click on the image to run the Tech Valley 2002 video.
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IntroVesna Educating
for
Tech Valley

Doug Klein, Director
Center for Converging Technologies
Union College
March 28, 2003

Tech Valley BOCES Career Centers 
Meeting

Art and Science;
making Science & Technology accessible

Zero@Wavefunction: nano dreams & nightmares
http://notime.arts.ucla.edu/zerowave/zerowave.html

Victoria Vesna
James Gimzewski 
Josh Nimoy 



March 28, 2003

Tech Valley
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Tech Valley web site www.techvalley.org
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The Albany Nanotech web site
www.albanynanotech.org



Kevin Kemp
EUV Lithography Program Manager

International SEMATECH North

EUV Lithography

Integrated Circuits in the 
Age of Nanotechnology

Tech Valley Chamber trip to Austin; Feb. 2003

The following slides are from the Sematech
presentation, Feb. 3, 2003



March 28, 2003

Silicon Substrate
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Lithography (li-thog’ re-fe) n. A process in which a masked pattern is 
projected onto a photosensitive coating that covers a substrate to 
form geometrical shapes by the use of photosensitive resists, masks, 
and developing techniques  

Lithography is the process that creates features on a 
silicon wafer to form an Integrated Circuit.

Exposure
Light (λ)
(source)

Master 
Pattern

(reticle / mask)

Lenses
(optics)

Replicated
Pattern

(photoresist)

Wafer 
Stage

(alignment)

Exposure
Light (λ)
(source)

Master 
Pattern

(reticle / mask)

Lenses
(optics)

Replicated
Pattern

(photoresist)

Wafer 
Stage

(alignment)



March 28, 2003

Extreme Ultra Violet (EUV) Lithography

Courtesy EUV-LLC 

Prototype EUV exposure tool (VNL/EUV-LLC)
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EUV masks

TEM courtesy of AMD

• Masks must be extremely flat and defect 
free.

• We will have a major development effort on 
EUV mask blanks at ISMTN.
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International SEMATECH North:
A partnership between International SEMATECH and Albany Nanotech of the University at 
Albany-SUNY

• 5-year strategic alliance to develop infrastructure for EUV lithography.

• EUV Mask Blank Development Center will accelerate the development of 
commercial EUV masks.

• EUV Resist Test Center will support the development of commercial EUV 
photoresists to meet production requirements. 

• State-of-the-art equipment and capability to develop and test tools, materials 
and processes.
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Facility
• Clean room, office, classroom 

space.

• Location for EUV Mask Blank 
Development project.

• Class 1000 Clean Room.

• Mask blank program will 
occupy 9,720 ft2.

• 1st tool delivery 2/17/03.
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Summary

• EUV Lithography will be used to make Integrated Circuits that 
are much smaller and much faster than what we can do today.

• International SEMATECH has a comprehensive program to 
address the key components for the EUV lithography 
infrastructure.

– The ISMTN program at Albany is a major part of this.
• The ISMTN facility is nearing completion; our researchers will 

start installing equipment in mid-February.
• Together with our Research and Commercial Supplier Partners, 

the ISMTN program will deliver the EUV mask blank and 
photoresist technology required by the worldwide semiconductor 
industry.
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The Tokyo Electron home page www.tel.co.jp
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Take-away messages from Austin

Sematech & TEL are small, but represent huge potential

We have a strong economy & an excellent quality of life

We have excellent education opportunities

Challenges: Coordination; consistency; cooperation

Nearly half of living UT grads live in Austin area; we 
want to keep our kids, too

Reach kids by Middle School; teach them not just 
science and math, but creativity, confidence, leadership

Tech Valley is real
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Key elements for educating in Tech Valley

1. Collaborations

Industry; Education; Government

2. Curricular Development - connections

3. Research Experience

4. Cultural Awareness

5. Creativity and Entrepreneurship
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Converging Technologies

‘Converging Technologies’
is about enabling students 
to study at the intersection 
of traditional disciplines, 
learning to think creatively
and see connections.

Studying in the context of 
the Liberal Arts, they also 
understand science and 
technology in a social and 
cultural context.

www.ct.union.edu
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1. Collaborations with Business:    Atomic Force 
Microscope (AFM); gift to Union from IBM
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1. Collaborations with other Institutions: AMC Neurosciences
Advanced Imaging Research Center -- Union Psychology Prof. Steve 
Romero has joint research appointment with AMC.
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2. Curriculum development: New interdisciplinary courses & programs.
http://idol.union.edu/~malekis/ESC24/ESC24MainPage/NanoMainPage.htm
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3. Undergraduate Research; Lindsey Pacuska, ’03, ME; using 
mechanical engineering tools to measure human neural disorders.

http://www.vu.union.edu/~pacuskal/SeniorWebPage/
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4. International collaborations:  Jason Sloanwaite, ‘04; spent 
Fall 2002 in a Swedish nanotech lab.
http://www.vu.union.edu/~slaunwhj/afm/
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4. International Collaboration:  John Thompson, ’03, CS 
Nakauvadra HS; Rakiraki, Fiji http://fiji.union.edu/nakauvadra/

Project to connect 
Niskayuna High 
School students with 
students at 
Nakauvadra High 
School in Fiji. 
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5. Alumni creativity and entrepreneurship:
John Corey ’79  - www.qdrive.com

Goal: Encourage area 
alumni to stay and start 
businesses here.
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Review of Key elements

1. Collaborations

Industry; Education; Government

2. Curricular Development

3. Research Experience

4. Cultural Awareness

5. Creativity and Entrepreneurship



March 28, 2003

The Pennsylvania training model -- www.nanofab.psu.edu
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Selected References (in folder)

• Tech Valley Chamber news; Texans plot…

• Education and Training of the Nanotech Workforce
Fonash, Stephen J., “Education and Training of the Nanotechnology Workforce”, Journal of Nanoparticle
Research, (2001, Vol. 3, pp. 79-82).

• Mind the Gap: Science and Ethics
http://www.utoronto.ca/jcb/pdf/nanotechnology_paper.pdf

• Roundtable on Women in Science and Technology

• List of New York Capital Region Schools

• Converging Technologies at Union College
http://www.ct.union.edu/

• The MIT Technology Review
www.technologyreview.com


