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Time in years to spread to ¥4 of the

Country
> Faster

> Collaborative

»Democratized
> Global

“Guidebook on Regional Innovation Assessment” Oct 2005

»Fundamentally
different phenomena at
Nanoscale

> Increased surface-to-
volume ratio

» Quantum effects
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Ever-greater number of integrated transist
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10nm
Prototype
(DRC 2003

50nm 15nm
Prototype Prototype
(IEDM2002) (IEDM2001)

Silicon manufacturing infrastructure will enable innovation

Frank Robertson, Intel Manager External Programs
Albany Symposium, Lake George 2004
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New Technology Development Paradigm

Nanotechnology requires a closer coupling
between R & D and Manufacturing driving a
new paradigm in [-U-G partnership

Development
Medium Term

I ,l: Open
nnovation

Industry - ] Facilities

vartner J Short Term

Emerging
Paradigm
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Targeted Shared-Use Nanotechnology
Public Private . Co-Location _ Open Innovation
Partnerships Facilities Eco-System

Manufacturing Node
~Model

Research & | Pilot-Prototype “ Manufacturing
Development Demonstration |uiRg Scale-up
Phase Phase Phase

L (Start_up,s) . \(Supp”er Growth) \ (Fab Attraction)

Targeted Outcomes
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P3 Timeline: 1997-Present
CS

Advanced Pattering

& G450C
T ($4B/$400M)
LOCKHEED MARTIN
w COLLEGE OF NANOSCALE - common
SEMICONDUETDR T " —— “ NanoteChnOIOQy | ff
sty N SCIENCE & ENGINEERING i P_a orm
e s IA|* Ll i Innovation and s SRRSO
National Focus College for Commercialization CNSE
Cente_r Nanoscale Science Excelerator (N|CE) licenses IBM
Consortium ‘& Engineering e — — created Common
($10M/year) E _=_ -__._- ($28 M) INTERNATIONAL SEMATECH Platform
SEMATECH — kA Process Flow
International : | $1.5B Pkg International
SEMATECH North IBM-Albany e e SEMATECH
($320M/$160 M) CSR($450M/$100M) Manu_f.acFurlng
Initiative
08/98 07/02 04/04 01/05 07/09 09/10 10/10 01/11 09/11
06/97 04/01 11/02 01/05 07/05 09/08 02/10 09/11 4/11
CNSE-SUNYIT u.s.
NanoFap 200 Tokyo Electron INVENT CHIPS Department of
Building ($600M/100M)
($16.5M) Ltd. (TEL) ($45M) Energy Grant
i Technology ($57.5M)
: ) Center America i
($300M/$100M) ﬁ
Nanoelectronics E ASML
Center of E R&D Center GE — Luther Smart System
Excellence ($400M/5 Forest Plant Technology &  pporovolTac
($150M$50M) years) ($6.5B/$1.58) Commercialization .'
EEEE ASML ' ' Center created mc

cnse.albany.

ﬁ GLOBALFOUNDRIES

($130 M)

P SMART SYSTEM TECHNGC
- 0\4\11 R& I\L I/f\] IOI\ (

OLLEGE OF NANOSCALL CF & N

edu

JLOGY &
“ENTER

NEERING



(COLLEGE OF NANOSCALE
SCIENCE & ENG[NEERING

UNIVERSITY AT ALBANY State University of New York

NanoFab South
e 32K ft2Cleanroom
;- Comleted: 3/04

NanoFab East

e 250K / 15K ft2 Lab
e Completed: 3/09

:- .
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Shared-Use Facilities

NanoFab North/Central
e 52K ft2 Cleanroom

. Completed: 8/09

NanoFab 200
e 4K ft2 Cleanroom

® « Completed: 6/97
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» 50+K ft2 Cleanroom ‘e St
. C_Ompw 3Q12 G450 Consortla
: ‘ EUV thhography Center

III -V Silicon Photomcs
CIGS PVYMC

STC Rochester
e 10+K ft2 Cleanroom

e Trusted MEMS facility
 Merged: 12/11

MEMS/MOEMS
Manufacturing Scale-up

B

l1I-V Compound Semiconductor
Pilot-Prototype Demonstration
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Integrated Device Equipment Suppliers Materials & Site
Manufacturers Services Partners
B Vit FEI C
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e Shortening Development Time

« Lowering Investment
 Leveraging Know-how

SEMATECH /IBM JDA/ EDC Consortium R&D
ESH)

SRC/NRIs

Infrastructure (Equipment,
Metrology

Tool Development
Exploratory Devices

Novel Materials
Device Concepts/
Architectures
Metrology Development
Reliability Mecha

Private R&D

Novel Materials Process Development _ ' _ _
Metrology CoC lntegrat_lon and Derlv es Offe” n g C I ien tS
NRI Participation/ Leadership -
the full
5
| | | | | | |
1020 9 . 5 5 . " spectrum of

Years to Manufacturing engagem ent
~ SEMATECH options
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National Comoetltleness

“Global Foundries
announces in October
2008 construction of
| $6.5 B 300mm chip

| plant in Saratoga as
@ _ = largest industrial
® Albany - /" === Albany NanoTech Sara‘t-qa T8 2 prOjeCt in US for yr.”

New York’s High-Tech Corridor

Mew factories are part of an ambitious business-and-government effort to
create a computer chip manufacturing cluster in upstate New Yorlk.

A.M.D."'s planned factory
Mare than $3 bilion is to be
VT. invested i a chip plant.

Malta.

&

Ameang the mare than 100 M
MASS, campaties and researnch
organizatiions af the complex:

mw zander
0

= [.B.M.
NEW YORK Advanced Micro Devices
Tokyo Electron
! Hudson B Applied Materials
ASML
@' T Sematech
oy
¥ CONN.
East Fishkill
. I.B.M. plant

Pariners inciude:

} =2 Advancad Micro Devices
Sony
B - Toshiba ,
. Tokyo Electron

“IBM announces
| July 15, 2008 a

L ASML Ak — & ..~ $1.7B expansion in
N o Chartered Semiconductor - 4 : -
77y & Samaing 300mm chip
mmm Irfinson research &

City

~ manufacturing

Thez Hew York EI.I11.E

New York Times Article
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In-Sourcing of Critical Technology

Waterveleit Arsenal
OEM, ancillary equipment & support service company headquarters.

aQ M+W Group establish North
American Headquarters &
Center for Construction
Trades Training

a Vistec Lithography and NYS invest over
$150 M transferring operations from
Cambridge UK to Albany.

e E-Beam R&D Center at CNSE;

. E-Beam Manufacturing atArsenal;  * 200+ MEP craftsmen trained

annually at Arsenal since 2004.
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Workforce Development
Engagement Enrichment Education
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World’s First
NanoCollege
Ph.D., MS, BS

Undergraduate
Internships

Nano Carrier
Day (Middle &
High School)
Partnerships with

Community

Ctr. Urban Youth Albany City Colleges

& Technology — School District
=Y {an | M&W Group

Center for Construction
SEMI® Trades Training
Workforce === '
Development
Institute
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1 Electronic Nose
= H Electronic Tongue

L '] (Chemical Sensor)

Electronic Eye  Electronic Ear
(Si Diaphram)
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Clean Energy I\/Ianufacturing

U.5. PHOTOVOLTAIC MANUFACTURING CONSORTIUM

(COLLEGE OF NANOSCALE
& ING
SCIENCE & ENGINEERING \\\ PVMC SEMATECH>

R&D Partners Material Suppliers Fp Wetrelogy R

+ CNSE/SUNY « Indium « Veeco Instruments « Solar Metrology + Magnolia Solar « National Grid
« SEMATECH + Saint Gobain « Technic « FEI + Global Solar « NYSERDA
» NREL » Momentive - Precision Flow + JA Woolam * Alteris - NYPA
. ORNL - Mallinckrodt Baker + Spire + PDF « EYP/Energy » Lockheed Martin
« UCF « Matheson TriGas « Infinity Precision « KLA Tencor :iﬁ:ﬁ:gglar - Siemens
+ Benet Labs « ATMI « Schiller « Bruker Metrology . CH2M Hill
« NIST + DuPont « Ulvac s 2 BiG Powar
- Intermolecular - DOW + Mustang Solar . Ascent Solar
« CUNY « 3M « Newport . Heliovolt
- Corning - Kodak - Miasole

« Preco + Stion

New York CIGS Manufacturing Development Facility
Py

» CNSE received a $57.5 million grant from the U.S. Department of Energy to
help fund the creation of the U.S. Photovoltaic Manufacturing Consortium
(PVMC) at CNSE’s Albany NanoTech Complex

« CNSE researchers are working on advancing these technologies as
well as on improvements on solar cell manufacturing.
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Where the Action is: Across the country, new industry hubs are
drawing entrepreneurs and investors - and offering start-ups support
& safety in a turbulent economy. (Wall Street Journal August 2011)

Requires New Dynamic Economic Models
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CENN Economic Impact

e 300+ industry partners including electronics, energy, defense &
biohealth

« $14 B investments and over 2700 R&D jobs currently on site
(projected increase to 3700 R&D jobs by 2014)

e Since 2001: 12,500 jobs created/retained; $1B wages; $28B
investment

 Projected by 2015: 25,000 jobs created/retained; $2.25B wages

cnse.albany.edu



