
T his summer, the University of
North Carolina at Charlotte’s 

Center for Optoelectronics and Optical
Communications will occupy a new,
$24 million, 90,000-square-foot facility
on the University’s 1,000-acre campus.
The primary focus of the Center, which
was created in 2002, is on advancing the
design and fabrication of nano- and
micro-structures into highly functional
photonic components and devices.

The Center’s new building will be
shared with the physics and optical sci-
ence department. It will house seven user
facilities, as well as 40 smaller research
labs, for use by Center faculty, students
and industry partners. The facility will
provide state-of-the-art capabilities for
optoelectronic device fabrication, optical
characterization and measurement, opti-
cal metrology, optical communication
research and testing, laser laboratories

and extensive education and training.
Faculty from seven disciplines are work-
ing together to develop new strategies to
collaborate and partner with industry.

The new facility has 3,000 square feet
of class 1,000 clean rooms,* in which the
temperature, air quality and humidity 
are tightly regulated to protect sensitive
equipment from contamination; indi-
vidual laminar flow work stations each
have class 10 or better conditions.
Lithographic tools include a Raith
150 e-beam system.

A regional resource
Charlotte’s business and civic leaders have
long recognized the important role that
the University of North Carolina at
Charlotte (UNC Charlotte) has played 

in shaping the region’s future. It is a
strong research university and the only
doctoral degree granting institution
within 90 miles. Growing its programs is
a critical way to train a workforce that
will meet the needs of the expanding
industrial and financial community.

Charlotte is the second largest bank-
ing and financial center in North
America after New York City. With more
than 6,530 engineers employed locally, it
has an expanding number of defense-
related companies, including General
Dynamics, Northrop Grumman, Curtiss-
Wright Controls and Goodrich. The city
ranks third nationally in its ability to
attract young, educated workers, and 39
percent of its population has at least a
four-year degree.

Charlotte is also the center of the
nation’s fourth largest manufacturing
concentration, with 2,300 manufacturers
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* Clean rooms rated as Class 1000 have no more than
1,000 particles larger than 0.5 microns in any given
cubic foot of air.
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employing 115,000 workers. Eight
Fortune 500 companies are headquar-
tered in Charlotte, and 286 of them have
facilities in the metro area. In addition,
many fiber optics companies, such 
as Corning Cable Systems, Alcatel,
USConnec and Commscope are 
located along the I-85 corridor in
the Carolinas.

Since its inception, the Center 
for Optoelectronics and Optical
Communications has received roughly 
$1 million in donations of equipment
and more than $10 million in federal
funding to assist with its growth.

To meet the regional demands, new
graduate programs were approved for
the Center in early 2003 in optical sci-
ence and engineering. These Master’s
and Ph.D. programs were designed to
facilitate interdisciplinary research in
optics through a core of optics courses
for students from physics, electrical
engineering, mechanical engineering 
or chemistry.

The program is administered by an
interdisciplinary program committee.
Robert Tyson, Ph.D., of the Physics and
Optical Science department serves as
coordinator. The program committee
comprises individuals who are both fac-
ulty in their home departments as well as
optics faculty members. Currently, there
are 25 doctoral students in the program,
and it is growing rapidly.

The Center has also started to offer
summer workshops and short courses 
to the community. Last year, thanks to
the support of the university’s Charlotte
Research Institute and the Defense
Advanced Research Projects Agency, the
Center conducted a successful workshop
on slow light that attracted participants
from all over the country.

This summer, a similarly supported
and larger workshop on scattering and
remote sensing will attract attendees
from throughout the world; it takes
place the week before four OSA Topical
Meetings that will be held in uptown
Charlotte. (To learn more, see “Further
Information” on OSA Topical Meeting).
The Center recently hosted its third
Annual Symposium, an event held each
November to bring the regional optics
community together to present both
economic indicators and research in
optoelectronics.

A strong partner
The region served by the Center extends
well beyond Charlotte. Over the past 
several years, the Center has engaged in
several productive collaborations with
other universities in the Carolinas. For
example, the Center has partnered with
Clemson University’s Center for Optical
Materials Science and Engineering
Technologies and the emerging photonics
programs at Western Carolina University

Laser machining and
spectroscopy.



to form the Carolinas MicroOptics
Triangle.

This consortium builds on the
strengths of its members in research 
and educational activities. The govern-
ment of North Carolina has recognized
the state’s potential for photonics excel-
lence and has provided funds to support
collaboration through the North
Carolina Photonics Consortium. Several
joint research projects are underway
between Duke’s Fitzpatrick Center for
Photonics and Communications and
UNC Charlotte.

The Center for Optoelectronics and
Optical Communications continues to
grow, with recent expansions among both
faculty and the student population. Lee
Casperson is the new chair of electrical
and computer engineering. With previ-
ous positions at the University of
California at Los Angeles and Portland
State University, he is well known for his
work in lasers. Other hires that were
made over the past two years include:
Tom Suleski, who was formerly with
Digital Optics Corporation; Tsing-hua
Her, a previous member of the technical
staff at Bell Lab’s Fiber Research
Department and OFS Laboratories;
Edward Stokes, former staff scientist 
at the GE Research Lab; and Greg Gbur,
formerly of the Vrije Universiteit,

Amsterdam, and the University of
Rochester.

Industrial partnerships are important
to the Center and its students. The faculty
and administration firmly believe that
students must be familiar with the funda-
mentals of photonics and exposed to
both applied and pure research. The
Center’s new industrial affiliates program
provides a vehicle for this while enhanc-
ing and strengthening industrial research
collaborations.

Just one example is the Center’s 
close relationship with Digital Optics
Corporation (DOC), a high-tech com-
pany that was created several years ago
out of UNC Charlotte research. DOC is
internationally recognized as a world
leader in micro-optics and photonic inte-
gration. Under the guidance of their 
co-founder and CTO Michael Feldman,
DOC’s employees are collaborating 
with Center faculty and students to
develop small form factor and low-cost
optics-based solutions for spectrometers
and transmit-receive optical sub-assem-
blies. They are also developing a number
of innovative test and measurement 
procedures for microoptics.

Looking ahead
Over the next few years, the UNC
Charlotte campus will expand to well

over 25,000 students. At the same time,
the greater Charlotte region is projected
to see an influx to its population of
close to a million people by 2010—
a 25 percent increase. These changes 
provide a great opportunity for the 
university in general, and the Center 
for Optoelectronics and Optical
Communications in particular, to con-
tribute to the region’s economy and help
shape the technologies that will drive 
the future.

Next-generation photonic devices will
have increased functional complexity,
through the integration of a variety of
components into devices and systems.
The Center’s primary focus is on new and
advanced integration technologies for
photonic devices that are increasingly
complex to design, fabricate and test.
Longer-term scenarios suggest that the
exploitation of ultraprecise patterns of
geometric features (e.g., photonic crystal-
based components) can offer diverse
functionality.

The Center’s highly interdisciplinary
team-based research culture helps to
advance the fundamental understanding
of how to fashion nanoprecise structures
in optical materials, while facilitating
low-cost and high-volume production.
Applications of micro-optic devices
include compact and low-cost sensors
for medical and homeland security; low-
cost transmit-receive modules; connec-
tors for fiber-to-home; drive-by-fiber
local area networks in automobiles;
smart skins and seeing skins for vehicles;
and low-cost disposable medical prod-
ucts. The University of North Carolina
at Charlotte, along with its partner orga-
nizations, is committed to being a signif-
icant and innovative resource in these
high-impact application areas.

Michael Fiddy (mafiddy@email.uncc.edu) is the
director of the Center for Optoelectronics and
Optical Communications at the University of 
North Carolina at Charlotte. 

Further Information

1. UNC Charlotte Center for Optoelectronics and Optical
Communications: http://opticscenter.uncc.edu/

2. Charlotte Chamber: www.charlottechamber.com

3. Carolinas MicroOptics Triangle: www.cmotriangle.org

4. North Carolina Optics Consortium: 
www.nc-photonics.org

5. OSA Topical Meeting on Adaptive Optics,
Computational Optics and Sensing and Imaging,
Information Photonics and Signal Recovery and
Synthesis:www.osa.org/meetings/topicals/
AO_COSI_IP_SRS/
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