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A PA-based Intellectual and Entrepreneurial
Hub & Partnership for High-Tech Optical

| N Technology |
Universities Community Colleges

-B.S., M.S., PhD Students - Training & Certification

- Advanced Facilities - Associate Degrees
- Research - K-12 Qutreach

- Distance Learning - Optics Summer Camp

- K-12 Qutreach

Technology Development
Industry Partnership
Education
New Science

Industry |
- Advanced Facilities Ben Franklin

- Research & New Products Technology Partners
- New Employees - Business Services

- Economic Development - Investment Capital

- Liaison Program - Incubators
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';:;E; Center for thical LEHIGH
~ 1 Technologies Steps to Success ....

1. Establish a Capability
e Talent
» Facilities/Infrastructure

4. Leverage Funding
 Federal & State Sources
e Industry & Private Sources

2. Scientific & Educational Productivity
» Research Initiatives
Educational & Outreach

3. Industry & Gov't Partnerships
« Strengthen Existing
 Reach out for New

PENNSTATE : @ % Ben Franklin
@ Lehigh Carbon - ALAm— 1\) fochnalagy PArtners
E COMMUNITY COLLEGE Northampton Community College
OpenHouse 5/1905
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“.so Center for Optical | o [.FHIGH

“1"Technologies Highly Multidisciplinary Effort UNIVERSITY,

32 Lehigh Faculty Participants: 21 Penn State Faculty Participants:

Materials Science & 6 Faculty Materials Science & 8 Faculty

Engineering: Engineering :

Electrical & Computer 10 Faculty (5 new)

Engineering: Materials Research 2 Faculty
Institute:

Physics: 6 Faculty (3 new) Electrical Engineering: 3 Faculty

Chemistry: 2 Faculty Chemistry: 3 Faculty

Mggﬂgﬂ:ggl Engineering& 3 Faculty Chemical Engineering: 1 Faculty

Computer Science & 1 Faculty

Engineering: Bioengineering: 4 Faculty

Chemical Engineering 1 Faculty

Civil & Environmental 1 Faculty

Engineering:

+ more than 50 graduate students, 40 post-docs/visiting scientists at Lehigh alone
from COT & COT-leveraged funding

Nartharstern Peansyivania
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"2 Center for Optical HIGH
““1"Technologies .
MULTIDISCIPLINARY RESEARCH

Unique Facilities:
Center for Optical Technology:

* Over 30 faculty participants (+ 20 PSU);
— many labs with unique optics capability

* New faculty & facilities spanning materials, device,
systems level studies

* New fiber draw tower, focus on novel material fibers

* New III-V optoelectronics clean room — 2000 ft2 + 2000 ft?
epi, Emcore D125 InGaAlAsPN and P75 AlinGaN reactors

Lehigh Center for Advanced Materials and Nanotechnology:
» Largest Electron Microscopy Capability in Nation
* Advanced Nano-indentation & MEMs

Sherman-Fairchild Microelectronics Center:

Devices &
Subsystems

. Silicon; CMOS, non-volatile memory, biosensors % .
Lehigh Flat Panel Fab:

» Full backplane pixel/driver process capability
Packaging Materials Analysis Group

 Fundamental studies of pkg material/process

PENNSTATE @ Lehigh Carbon
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=77 New Device & Material Capabilities
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EAST ELEVATION

» 1stfloor below grade + covered top all mechanical
« 2"d floor (south entrance level) epitaxy and mat’'s characterization
- INnGaAIAsPSDbN ... (D-125) and AliInGaN (P-75) reactors
- Xray, PL
34 floor is device processing clean room
-dry etching, plasma dep, metal & dielectric evaporators
- contact lithography and holography

PENNSTATE Ben Franklin
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Center for Optical
Technologies Facility nearly complete!

OpenHouse 5/19/05
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Technologies Steps to Success ....

1. Establish a Capability
e Talent
» Facilities/Infrastructure

4. Leverage Funding
« Federal & State Sources
e Industry & Private Sources

2. Scientific & Educational Productivity
» Research Initiatives
Educational & Outreach

3. Industry & Gov't Partnerships
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 Reach out for New
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Center for Optical
Technologies

Optics Technology & Research Investments

Sensors & Sensors &
Telecom ) Telecom )
| Displays Displays

2001 2005

The changing $$%$$ landscape since 2001: Critical role in
retaining talent pool, nurturing recovery with new players,
leveraging know-how into new markets.

OpenHouse 5/1905



Center for Optical
Technologies

Two Major Areas of Research

Optical Networking Technologies:

— Nanotechnologies & advanced engineered materials
— Cost, Size, Power (Integration, Integration, Integration)
— Advanced all-optical telecom devices & materials

Sensor and Display Technologies:

— Biosensors, advanced biophotonic analysis tools
(microscopy, flourescence, tweezers)

— Flexible Displays
— New sensor materials & technologies

OpenHouse 5/1905



Center for Optical
Technologies Educational Outreach

LCCC & NCC

Education Outreach
Summer Optics Camp

1 week lab experience
20 area 7th & 8t graders

Success is leading to
triple offering in 2005!

OpenHouse 5/1905



Center for Optical

Technologies Steps to Success ....

1. Establish a Capability
e Talent
» Facilities/Infrastructure

4. Leverage Funding
 Federal & State Sources
e Industry & Private Sources

2. Scientific & Educational Productivity
» Research Initiatives
Educational & Outreach

3. Industry & Gov't Partnerships
« Strengthen Existing
 Reach out for New

OpenHouse 5/1905



Center for Optical o
Technologies COT Mission:

To generate advances in the science and application of
optical technologies, and to forge partnerships that drive
growth and diversity in the industry.

A growing list of COT Industrial Liaison
Members and Joint R&D Partners:

7

AFETET.

2

USER GROUP

IMTERMATLOMAL, INC &

OpenHouse 5/1905



Center for Optical
Technologies

Leveraging Telecommunications Infrastructure into
Biomedical Instrumentation Market...

Non-lnvasive Glucose
Monitoring Device

» 1st Generation prototype tested at LVH in two clinical
studies (2004)

 2nd Generation prototype being tested at LVH now

« 3rd Generation device in development — target
completion July 05

 Two rounds of financing:
2003 - $750K led by BFTP NE + LSGPA
Dec/2004 - $1M LSGPA participated

* 7 employees

*« 850 sq ft in the BFTP incubator

OpenHouse 5/1905



Center for Optical
Technologies

"From a business standpoint, the close proximity of Lehigh
University, with its educational and research programs in
genomics, bioinformatics, biochips for DNA sequencing, and
laser- and fiber-based optical technology, provides many
opportunities for collaboration with the Olympus Life Science
and Medical Systems Groups. It is also exciting to know that the
graduates from these excellent programs may be future
Olympus employees."

F. Mark Gumz, Olympus America Inc., President & COO

OpenHouse 5/1905



Center for Optical
Technologies
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Center for Optical

Technologies
By the Numbers ...

PADCED Seed and Grant Funding:
$16M

Federal Funding — ARO/ARL.:
$8M

Additional Federal Research Grants:
> $6.5M

Corporate Liaison Contributions:

Critical Equipment Donations (if purchased new):
~ $2.5M

Cash memberships
>$150K >$63M

IP Donations — Boeing In-Package MEMs Alignment
>$TBD

OpenHouse 5/1905



NSF’s International Materials Institute (IMI)

(o]}

New Funct|onallty N Glasses

-l..l .: » .-l!. ﬁﬂF 1‘ e .I
__‘ s Bt = Cigs - -
'W (o

-.




Center for Optical
Technologies

O
May 2001: Vision, Goal, and Objectiv%.

<
The Vision: \Q\

To create a multi-institutional, industry-driven partnership with t&tential to transform the
economic trajectory of the region and the Commonwg .

N
The Goal:; Q@
To be an international leader in research and edu n that will assist the Commonwealth and its
companies to develop the next generatio st century optics technology.

$

The Objectives:
1. To capitalize on the Lehigh {J and Pennsylvania State University engineering and

scientific strengths in maten% ptics, and photonics to develop applied critical research for
the immediate benefit of mpanies .

2. To combine multi-ingti | academic leadership and industry expertise to explore
alternative optical c nication technologies for future leadership competitiveness.

3. To leverage comp tary cross-disciplinary and multi-functional technology and academic
development to become a leader in the education of the next generation PA optics workforce.
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