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Tech Valley

Mewe York's Tech Yalley, encompaszing 17 counties,
stretches from Clinton County in the north to
Dutchess County in the zouth, Futon County to the
west and Columbia County to the east.
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Albany Nanotech - Leading the Nanotechnology Revolution

Albany ManoTech is a global research, development, technology deployment and education resource supporting
accelerated high technology commercialization and job creation through leveraged partnerships between
business, government and academia.

Albany ManoTech comples with Business Incubatar/Technolagy Accelerator on left, 300 ram
wafer R&D fab in center (both under construction) and existing 200mm wafer R&D facility on right,

Manotechnology innovations are driving the dramatic growth in the information technology, biomedical and energy
industries,

Albany ManoTech at the University at albany - SUNY serves as an integration point bringing together the
nanoelectronics, nanosysterms and nanophotonics technologies that will power the nanotechnology revolution.

Center of Excellence in Class 10 clean room occupied Micrascan II DUY Stepper
Manoelectronics is announced, with 200 mm wafer metrolagy Scanner Photalithagraphy ;I
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Tech Valley Chamber trip to Austin; Feb. 2003

International SEMATECH North

EUV Lithography

Integrated Circuits in the
Age of Nanotechnology

Kevin Kemp

EUV Lithography Program Manager

The following slides are from the Sematech

presentation, Feb. 3, 2003 SEMATECH



Lithography is the process that creates features on a
silicon wafer to form an Integrated Circuit.
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Extreme Ultra Violet (EUV) Lithography
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EUV masks

« Masks must be extremely flat and defect
free.

* We will have a major development effort on
EUV mask blanks at ISMTN.

— Low thermal expansmn

100
T _ substrate

EUV mask Defect in multilayer
INTERNATIONAL

SEMATECH

TEM couriesy of 55003



International SEMATECH North:

A partnership between International SEMATECH and Albany Nanotech of the University at
Albany-SUNY

e 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.

o State-of-the-art equipment and capability to develop and test tools, materials
and processes.

INTERNATIONAL

March 28, 2003 SEMATECH



Facility

» Clean room, office, classroom
space.

» Location for EUV Mask Blank
e Development project.

» Class 1000 Clean Room.

* Mask blank program will
occupy 9,720 ft2.

 1st tool delivery 2/17/03.

INTERNATIONAL

March 28, 2003 SEMATECH



EUV Mask Blank Development: Strategy

Commercial Mask Infrastructure

. D
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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.

INTERNATIONAL

March 28, 2003 SEMATECH
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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




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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The Effect of Water, Catalyst and Solvent Content on
Silica-Aerogel Density, Conductivity and Porosity:
Smitesh Bakrania

Converging Technologies

L

Nanotechnology

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

Aerogels are a class of ceramic materials fabricated
frorm a sol-gel by carefully evacuating the solvent to
leave a fragile polymer network which is 90-99% air
by wolurme. Due to its structural and material
properties, aerogels  exhibit  some  remarkable
properties. Silica aerogels have been fabricated with
bulk densities in the range of 0.003-0.35 gfcm3,
index of refractions  from  1.0-1.0%, thermal
conductivities from 0.008-0.017 WYmk, and tensile
strengths of 16 kPa or higher. They are one of the
most insulating and least dense materials.
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1. Collaborations with Business: Atomic Force
Microscope (AFM); gift to Union from IBM




Collaborations with other Institutions: AMC Neurosciences
Advanced Imaging Research Center -- Union Psychology Prof. Steve
Romero has joint research appointment with AMC.




2. Curriculum development: New interdisciplinary courses & programs.

http://idol.union.edu/~malekis/[ESC24/ESC24MainPage/NanoMainPage.htm

ESC 24/ CHM 24

Frontiers of Nanotechnology

Winter 2003 - Union College
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Syllabus
Exams
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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/




4. International collaborations: Jason Sloanwaite, ‘04; spent
Fall 2002 in a Swedish nanotech lab.

http: //www VU. union. edu/~slaunwh|/afm/ e _ Height

Digital Instruments MNanoScope
Scan size 100.0 nm
Scan rate 4.069 Hz
Mumber of samples 54 )
Image Data Height
Data scale 1.291 nm




4. International Collaboration: John Thompson, '03, CS
Nakauvadra HS; Rakiraki, Fljl http://fiji.union.edu/nakauvadra/

Project to connect
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B.Mrs. Merelita 7. Mrs. Hatu 8. Mr.Masoni

Sitting: 1.Miss. Reapi Cokanasiga (School Chaplain) 2. Mr. Bola 3.hr. Sanjesh

4 Mr.Joeli (vice Principal) 5.Mr.5 Doge (Principal) 6.Mr. Gounder (Asst. Principal)

7 Mr Ermosi 8.Mrs. Siteri 9. Mrs. Nisha
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5. Alumni creativity and entrepreneurship:

John Corey '79 - www.gdrive.com

Goal: Encourage area
alumni to stay and start
businesses here.

) DRIVE resonanT POWER SYSTEMS

LSS Al ABOUT QDRIVE | PRODUCTS | APPLICATIONS | TECHHNOLOGY | RESOQURCE
What is
Thermoacoustics?

WE'CC Pressure Wave
Generators

Coldheads

) ) ) |How does it all o
Welcome to Qdrive, a world leader in acoustic cryogenid wark? drive is a part of the Clever
Fellows Innovation Consortium (CFICY, Incin Troy, MY, Links

The heart of a Qdrive product is the CFIC patented STAR™ resonant linear motor, Our TwinSTAR™ pressure
wave generators (PW3G) and compressors use two STAR™ motors, and are available in capacities from a
160 Watts to 15,000 Watts - the widest range in the industry, Our Qdrive™ acoustic cryocoolers combine
TwinSTARS™ with thermoacoustic coldheads (Stirling-cycle pulse-tube type) for service in the 50-150 Kelvin
range at capacities of 7 \Watks to 1000 Watts,

Qdrive products operate wear-free for long-life and low-maintenance. all are low-vibration, low-noise,
100% environmentally safe machines, They can be configured for a wide range of cooling applications, so
browse our site and contact us to learn more about us, our products, and how we can meet your cooling
needs.
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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




The Pennsylvania training model -- www.nanofab.psu.edu

PENNSTATE

F@Nan «fabrication
Facility

ATE Center
ATE Home The Pennsylvania Nanofabrication Manufacturing

About Us Technology Partnership

Edu. Programs An NSF Advanced Technology Education (ATE) Regional Center

ga""t“h for Nanofabrication Manufacturing Education
dareers

Monthly

Bulletin :_ What is nanotechnology?

Events
Student Info ¥ The prefix Nano in the words Nanofabrication and
) : MNanotechnology comes from the word nanometer {nm),
which is the term for one billionth of a meter. Hence
these words refer to making and using “things” which are
i of this nanometer size range. In its broadest usage, the
| term nanotechnology covers making structures in the
‘range of 1 nm to 10,000 nm. These are truly small sizes
as can be realized by noting that something one
nanometer in length is only about five atoms Iong
W\ anofabrication and nanotechnology are engineering at
4 the atomic length scale — a size range which until
recently was only available to nature., Being able to
engineer such small things opens the door to a multitude
of new opportunities. These include making extremely
fine diameter but incredibly strong fibers atom by atom, making extremely small
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