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Dioxide in Manufacturing
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As the major industrial outreach component of the
CERSP, the Kenan Center for the Utilization of Car-
bon Dioxide in Manufacturing has the advantage of
its industrially supported activities being highly lever-
aged by federal support for CERSP. This allows for a
great deal of synergy between the more applied
projects associated with the Kenan Center and the
more fundamental and analytical research done by
CERSP. The Kenan Center  is comprised of chem-
ists, chemical engineers, and materials scientists from
the University of North Carolina at Chapel Hill and
North Carolina State University as well as a team of
corporate sponsors.    Our laboratories are uniquely
equipped to help industrial partners launch research
programs in supercritical fluids R&D, as well as to
assist in augmenting proprietary research programs
within their corporate R&D laboratories.

Center for Environmentally Responsible
Solvents and Processes COVER STORY

Triangle National Lithography Center  Opens Its Doors

“. . . right now, we are leading the Nation in our capabilities to
fabricate nanoscale devices with optical lithography. . . we have
surpassed the capabilities of Cornell, MIT, and Stanford . . .,”
says DeSimone in his opening remarks at the ribbon cutting cer-
emony. PAGES 6, 7

Cover: ASML executives pose with NC State and UNC Chancel-
lors, TNLC officials, and science advisor to the Governor. Above:
Chancellors Marye Anne Fox and James Moeser discuss the
193 nm scanner during a tour of the TNLC facilities.
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Leonard Uitenham
Professor and Chairperson
Mechanical & Chemical
Engineering
N. C. A&T State University

E-mail: u10ham@ncat.edu
Telephone: (336) 334-7620 ext. 310
Fax: (336) 334-7417

Education: BS, MS, Ph.D.
Case Western Reserve University,
Cleveland, Ohio

Research interests:
Material Processing, Processing
Property and Structures of
Polymer Materials.

     Dr. Leonard C.
Uitenham, Professor and
Chairman of  the Me-
chanical and Chemical
Engineering Depart-
ment at North Carolina
Agricultural and Techni-
cal State University in
Greensboro, NC is one
of  the newer faculty
members in the NSF-
STC.  He will serve as
the new campus coordi-
nator for NC A&T to fo-
cus the NC A&T pro-
gram on research and
education in Chemical
Engineering. Dr.

was involved in implementing innovative
process research in real world applica-
tions, most of  which was leading edge
research.  Due to the proprietary nature
of  the research and the decision by the
company not to apply for patents, no ex-
ternal publications were allowed.
     Overall, Dr. Uitenham has had a very
interesting and sometimes demanding ca-
reer applying the theoretical aspects of
engineering design, research, unit opera-
tions, manufacturing, and business man-
agement.  Currently as a professor of
chemical and mechanical engineering, he
is able to take his wide knowledge base
into the classroom and use it as a tool to
teach students how to use their intuition
and engineering education to solve prob-
lems.  This has been personally reward-
ing to him so far.
     Besides a civilian career, Dr.
Uitenham is enlisted as a Colonel in the
United States Marine Corps.  He has
served in the Marine Corps for 29 years
(7 years active duty and 22 years reserve

duty).  After being an infantry officer for
2 years, he went to military flight school,
flew tactical military jet aircraft for 16
years, and spent 10 years in military in-
telligence.  Dr. Uitenham is currently the
Commander of  the Marine Corps Re-
serve Southeast region.  He has 41 units
under his command in 9 states including
Puerto Rico.  And if  you want to learn
how to fly, Dr. Uitenham might be able
to help.  He is an Airline Transport Pilot
rated in Boeing 727 and a FAA Certified
Flight instructor qualified to teach instru-
ments, single engine, and multi-engine air-
planes.  He has even served as flight in-
structor at the Naval Flight School.  Dur-
ing most of  his military career he has
been involved in aircraft accident inves-
tigations.  The structural integrity of  both
military and civilian airplanes has always
been of  great interest to him. Dr.
Uitenham and his wife of  32 years cur-
rently live in McLeansville, NC.  They
have two adult children and three grand-
children.

by Charles Jones
UNC-Chapel Hill

quiring development of  fundamental
data is the membrane area.  Geoff can
use his undergraduates to develop data
supporting his own research with Ilias and
Koros.  In facilitating the Ilias-Koros
collaboration, he will contribute to fill-
ing a CERSP need.  And by increasing

the involvement of  NCA&T undergradu-
ates in research and the number attend-
ing graduate school, he will be helping
increase the profile and stature of
NCA&T as a technical university.  Finally,
by increasing the number of  NCA&T
undergraduates attending graduate school
he will be contributing to a key CERSP

goal.
     Geoff  will start in May 2004 so that
programs can be fully defined and op-
erational by the Fall 2004 term.  We have
applied for a supplemental grant from
NSF that will allow us to evaluate thor-
oughly the success of this type of non-
classical post-doctoral associate position.

Bothun cont’d from page 10

Faculty Profile

Uitenham obtained his bachelor, master,
and doctoral degrees in chemical/poly-
mer engineering from Case Western Re-
serve University.  He also has a master
degree in strategic studies and national
security from the US Army War College.
     Dr. Uitenham has over 20 years of
industrial experience working for com-
panies such as Diamond Shamrock,
Diversitech General, The Sherwin Will-
iams Company, and Pittsburgh Plate and
Glass Industries.  About half  of  this time
was spent in R&D doing product and
process development, designing, and
building manufacturing plants while the
other half  was spent managing various
manufacturing plants, some of  which he
built.  Much of  his industrial research
experience has been in process control
of  various chemical processes and de-
signing new processes.  The processing
research included new reactor designs,
converting batch operations to continu-
ous operations and developing new in-
strumentation to control processes.  He



Director’s Letter

 Making a Big Deal about Small Things

      We are on our way to our exciting final five years of operation for CERSP with many of our planned initiatives
well under way. We are developing new collaborations to strengthen our technical abilities in new areas such as
microelectronics and nanoscience and technology. Ironically, as our collaborations grow internally, nationally, and
internationally, the Center as a whole is thinking about how to make things smaller ⎯ as small as the nanoscale.
And we are investing heavily in nanoscale research.
     The doors to the Triangle National Lithography Center (TNLC) were officially opened during a ribbon cutting
ceremony and dedication on January 20, 2004. The TNLC represents an unprecedented collaboration between

the University of North Carolina at Chapel Hill and North Carolina State University
and the entire CERSP family including GA Tech, UT-Austin and NC A&T. TNLC
will provide academic and industrial researchers from CERSP and around the
world a state-of-the-art multi-user lithography facility to fabricate nanoscale struc-
tures using optical lithography. The facility will further the understanding of matter
and processes at the nanometer length scale with unmatched capabilities to ad-
vance nanofabrication equipment and expertise. In addition, it will provide local
industrial partners the infrastructure necessary to compete on the international
stage in advanced application in microelectronics, lab-on-a-chip and the nanoscale
technology. With a mission grounded in exploring, collaborating, educating, and

leading, the TNLC will be a magnet serving to elevate the capabilities of our universities, our state, our country,
and our local economy.  The details of the dedication ceremony are given in the feature article on pages 6 and 7.
     We are giving a strong focus to microelectronics in the final phases of CERSP operation. Under the Kenan
Center a new consortium has been launched with a “microelectronics-only” focus. The reorganization accommo-
dates new research opportunities for CO2-based technologies and the evolving interest of our corporate mem-
bers. The new effort will be called the “Consortium for Integrated CO2 Technologies in Microelectronics” (see
article on page 5).  Our goal is to form a consortium which has the requisite membership necessary to give
advice, counsel, input and in-kind support that will ultimately allow the science and technology of the CO2 plat-
form to move forward in the microelectronics industry.  In addition to running the Consortium, the Kenan Center
will also serve as a conduit for individual research grants outside of the microelectronics field with corporations,
federal and state agencies.  This re-organization will also allow us to more easily work on a one-on-one basis with
companies in specific areas outside of the microelectronics field.
     Even in the areas of education and outreach, our “nano” thoughts (i.e. targeting the one-to-one relationship)
are reaping big payoffs in training for effective collaborations, increasing diversity in the Center, stimulating an
interest in mentoring. We have launched a brand new collaboration workshop that has been revamped under the
direction of Dr. Russell Osmond. The workshop is a continuous, semester-long program that provides students
with an understanding of their own personal style and the implications of that style. This knowledge is supple-
mented with skills in interpersonal relationships and tools to facilitate conflict resolution. See the article entitled “A
Personality Profile Test That’s Useful” on page 8 for  a personal testimony about the impact of this workshop.
We launched a nation-wide search to identify a post-doctoral candidate to work at NC A&T State University and
we eagerly anticipate the stronger relationship between A&T and the sister CERSP universities. This postdoc will
be collaborating with Professors Illias and Koros to explore new high pressure membranes compatible with the
CO2-technology. In addition, he will be managing the new NC A&T Undergraduate Program of Excellence that
was highlighted in our June/July 2003 CERSP News.
     Mentoring is still viewed as a valuable experience for our graduate students. Ginger Denison, winner of the
2003 RICHES Award of Excellence for exemplary activity in CERSP related outreach, gives her personal re-
marks about the importance of working with an undergraduate student one-on-one (see page 9).
     Looking at all areas of CERSP activities, we can be proud of our accomplishments. For the first five years of
funding, many of our goals were met and some even surpassed our expectations. As for the future, many of the
activities we talked about initiating during our renewal visit with NSF have already been implemented.  Nanoscale
devices fabricated in part with the aide of CO2-based technology are high on our list of goals. Carbon dioxide has
shown superior qualities as a solvent for critical cleaning and drying of nanoscale devices. While the final chapter
has not been written for the role of the CO2-technology platform in microelectronics, we expect there will be a
significant relationship.

Joseph M. DeSimone
CERSP Director
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     Jamila Simpson and Julie Beier are
NC State graduate students whose sole
responsibility to CERSP is to work with
pre-college (K-12) students and teach-

ers. Since September 2003,
Jamila and Julie have been visit-
ing K-12 schools, within easy
driving distance of  Raleigh and
Chapel Hill, North Carolina, to
perform hands-on science ac-
tivities with students. Two
hands-on science activity kits
have been developed and are
available on most CERSP cam-
puses. The kits, “Fun with Poly-
mers!” and “Fun with Carbon
Dioxide!” include activities that
are easy and safe, such as
“Oobleck,” “Silly Putty,” and

"Science is fun!"
     These educational outreach opportu-
nities for elementary, middle, and high
school (K-12) teachers and students in
North Carolina and Texas  are made pos-
sible through the pre-college program of
CERSP.       Our outreach activities in-
clude hands-on science classes for K-12
students, workshops for teachers, and the
development of  new curriculum materi-
als and classroom science kits.
     The K-12 outreach activities from
CERSP endeavor to help K-12 students
and teachers become more knowledge-
able about science and engineering and
to show how these fields contribute to a
cleaner environment. The outreach ac-
tivities involve CERSP scientists in K-
12 education (1) to recruit future scien-
tists and engineers, and (2) to enhance
K-12 education. So far, over 80 CERSP
faculty members, students, postdocs, and
research assistants have participated in K-
12 outreach. More than 4000 K-12 teach-
ers and 480,000 K-12 students have been
reached through CERSP educational
outreach in North Carolina and Texas.
     For more information about the
CERSP K-12 program, visit our web
sites, www.nsfstc.unc.edu or
www.science-house.org/CO2/. To learn
more about the CERSP K-12 Outreach
Program and how you can get involved,
contact Dr. Mary Louise Bellamy, CERSP
K-12 Outreach Coordinator,
mlbellam@unity.ncsu.edu.

Our Visits to K-12 Schools

Mary Louise Bellamy
CERSP K-12 Program Coordinator

K-12 Education

Students from a local school participate in experi-
ments from the Fun with Carbon Dioxide kit.

NC State graduate students Jamila Simpson and
Julie Beier lead science demonstrations for CERSP
at local schools.

“Dancing Spaghetti.”
     Students in the schools have really en-
joyed working with Julie and Jamila. Here
are some of  the things they have told us:
"Thank you for teaching us about car-
bon dioxide and liquids and solids. It was

fun."
"It was cool learning what car-
bon dioxide was."
"I learned a lot of  things about
science…when I got home I
couldn't wait to tell my mom
and dad and my big sister."
"I loved all the experiments."
"I didn't like when it was over."
"That was the best time in my
whole life."
"I liked the Oobleck
because…we got to make a
mess."
"I learned dry ice is very cold."

     In the latest CERSP Newsletter, a
plan was outlined to hire a post-doctoral
associate to coordinate CERSP under-
graduate research at NCA&T State Uni-
versity.  That plan is being implemented.
Following a national search, Dr. Geoffrey
Bothun, a recent PhD from Prof. Bar-
bara Knudson’s group at the University
of  Kentucky, will join CERSP in May
2004 for a planned 24-month appoint-
ment.  Geoff ’s background includes sev-
eral aspects of  research involving
supercritical CO2, most notably mem-
brane separations.  Geoff ’s position in

the STC will be as a non-classical post-
doctoral fellow at NC A&T.   In this po-
sition, he will help initiate three specific
program elements of  critical importance
to CERSP. Firstly, Bothun will implement
a multi-year program aimed at enhanc-
ing undergraduate education and increas-
ing the number of  underrepresented stu-
dents (specifically NCA&T students)
entering graduate school.  Secondly, he
will evaluate needs of  CERSP research-
ers for fundamental data and to design
and implement undergraduate research
projects at NCA&T to address these key
needs. Lastly, Bothun will develop and
jointly execute a research program with

Professors Shamsuddin Ilias and Vinayak
Kabadi of  NCA&T and Professor Will-
iam Koros of  Georgia Tech in the area
of  membrane separations involving CO2.
     These three program elements are
fully integrated with one another as well
as being integrated into CERSP and
NCA&T programs.  For example, a key
part of  the mentoring and recruiting pro-
gram is to give undergraduates meaning-
ful research projects (and provide schol-
arships to support them) as a means of
exciting them about science.  Those
projects will derive from an analysis of
CERSP basic data needs.  One area re

Dr. Geoffrey Bothun to Coordinate CERSP Undergraduate Research at NCA&T
by Everett Baucom
CERSP Deputy Director

see Bothun onpage 11



Research

     In basic optical lithography,
light shines through a patterned
mask (Chrome on glass), expos-
ing a photosensitive polymer
(photoresist), which is subse-
quently developed to leave either
a positive or a negative image of
the mask pattern.  Since diffrac-
tion of light limits resolution, the
most advanced lithography tools
employ very short wavelength
light (193 nm) and high numeri-
cal aperture optics to project, and
reduce, images on wafers.
     The ASML 550/950B system,
pictured here, uses an ArF
excimer laser as a light source and
CaF optical elements (since
quartz is not sufficiently transpar-
ent at this wavelength) to produce
images that are only about 100
nm is size.  To reduce the overall
size of  the projection lens, a nar-
row arc of  light is scanned across
the exposure field, and the pro-
cess is repeated as fields are
stepped across the wafer.  To in-
crease photon sensitivity, chemi-
cally amplified resists are em-
ployed, where photo acids created
by light exposure catalyze addi-
tional reactions during post ex-
posure bake of  the resist.
     Because the photo acid con-
centration is critical, exposure of
wafers to trace amines in the
cleanroom must be avoided, and
the scanner is equipped with spe-
cial air filters which reduce back-
ground amine levels to the part-
per-billion level.  State of  the art
semiconductor chips require 20-
30 different levels of  lithography;
each of  these levels must be pre-
cisely aligned to the others.  The
ASML 5500.950B offers two
methods for alignment, depending on the
underlying substrate and alignment re-
quirements: one method involves through
the lens alignment with sensors located
along the optical path length; the other
system senses high-order diffraction pat-

terns obtained from off  axis illumination
using red and green lasers.
     The scanner is currently being used
to evaluate and optimize resist processes.
Potential users are making plans now so
that substrates and reticles will be avail-

Enabling Tomorrow’s Nanoscale Devices
by Carlton Osburn
Director
Triangle National Lithography Center

4 CERSP NewsJanuary/February 2004 www.nsfstc.unc.edu

The ASML 550/950B scanner is demonstrated during a recent tour of the
facilities (above). Staff members utilize the hoods in the clean room facilities of
the TNLC (below).

able when needed. Please contact Dr.
Carlton Osburn or Joan Osullivan for in-
formation about using the scanner at
osburn@eos.ncsu.edu and
jno@eos.ncsu.edu respectively.
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Student Perspective

Enriched Through Mentoring
by Ginger Denison,
UNC-Chapel Hill

Having role models and guidance can
help students become successful leaders
in any field.  Studies have shown that
mentoring relationships are valuable for
those involved, enhancing career success
and providing support to future scien-
tists.  At some point, you may have con-
sidered being a mentor but dismissed it,
thinking it wasn’t worth the time and en-
ergy.  I believe that you should recon-
sider it, because in my experience, the
commitment I’ve given to a professional
relationship has returned in the form of
personal development and job satisfac-
tion.
     In general, a mentor is someone who
has personal and professional experiences
that they are willing to share with some-
one having less experience.  It involves
giving insight, developing counseling
skills, and generally broadening the per-
spective of  the mentee.  While the pri-
mary objective of  the relationship is to
provide support and direction for the
mentee, the mentor also gains consider-
able experience:
     Personal Development: Working with
a younger student has helped me to de-
velop effective communication, listening
skills, and organization.  I’ve learned
methods, through trial and error, to con-
vey my ideas and concerns in a manner
that is easy to understand and encour-
ages my student to develop their own line
of  reasoning.  Mentoring has allowed me
to improve my coaching and leadership
skills by working with people from dif-
ferent backgrounds, which is a valuable
skill considering the diverse workplace
today.  I have been motivated to work
harder in order to be an effective role
model, and I’ve become more organized
and focused on my project.  I also be-
lieve that I have created a strong network
with a new professional that may be use-
ful in the future.
     Fresh Perspectives:  Students inter-
ested in being mentored are motivated
to contribute to research.  The questions
they ask have caused me to think criti-
cally about my work in order to explain
my methods, and identify areas that need
improvement.  Additionally, bringing

other people into my project has added
new perspectives.  I’ve found that all of
my student’s past experiences are differ-
ent, and thus they’ve contributed many
new creative ideas.
     Personal Satisfaction:  As a mentor, I
have been rewarded by knowing I am
making a difference in someone’s life.  I
think a mentor’s personal and profes-
sional expertise is valuable as they teach
others to self-reflect on their own life
choices and create a well-balanced
lifestyle.  I think that students I’ve worked

with have really gotten into their projects
and gained satisfaction by understanding
the concepts and obtaining useful results.
I also hope that they’ve learned that in-
volvement in activities outside of  lab is
equally important.
     Mentoring is a very satisfying personal
experience as well as making you more
attractive for new hires and promotions.
However, mentoring is not a decision to
be taken lightly; it does involve time and
dedication.  But for those who choose
this endeavor, the rewards are countless.

Ginger Denison is a third year
analytical graduate student
advised by Professor Joseph
M. DeSimone. Her research
interest is copper surface
analysis and slurry develop-
ment for a carbon dioxide
based chemical mechanical
planarization. Above, Ginger
demonstrates a new tech-
nique to Renee Smith and
Aaryn Jones.



Kenan Center Consortium Focuses
on Microelectronics
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     A new joint R&D program is being
established at NC State and UNC-CH,
called the “Consortium for Integrated
CO2 Technologies in Microelectronics”
(CICTIM).  CICTIM is being launched
in partnership with the NSF Science &
Technology Center for Environmentally
Responsible Solvents and Processes
(http://www.nsfstc.unc.edu).  This new
industrial consortium will have the req-
uisite membership to give advice, coun-
sel, input, and in-kind support to allow
the CO2 platform to move forward in the
microelectronics industry.  Membership
is being sought from all key sectors of
the microelectronics industry, including:

· End users
· Original Equipment Manufactur-

ers (OEMs)
· Chemical suppliers
· Industrial gas suppliers
· CO2 technology providers

CICTIM seeks to become the largest,
most comprehensive, university-based
research program in the world for the
emerging dry CO2-based technology plat-
form.  Membership will allow participat-
ing companies to stay abreast of  this fast

moving field in a cost effective manner.
In addition, participants will have access
to important new IP and know-how that
emerges, access to state-of-the-art equip-
ment in this field, and the opportunity to
guide and influence the direction of  the
research program. There are also oppor-
tunities for technical sabbaticals at our
facilities and access to university faculty
involved in Consortium projects.
     Membership fees are heavily lever-
aged by the $36 million investment by
NSF in our CO2-based Science and Tech-
nology Center.   This STC is funded
through 2009.  In addition, members will
have preferred access and preferred rates
to use our new ASML 193nm 5500 950B
scanner, with 0.63 numerical aperture
(http://www.tnlc.ncsu.edu). This stepper
and the associated CO2-based lithogra-
phy track modules constitute the newest
additions to our extensive suite of  CO2-
based equipment and processes which
include:

· Cleaning chambers and chemis-
tries

· Etchant chambers and chemistries
· Interfaced analytical measurement

tools including in situ ellipsometry,
quartz crystal microbalance, x-

ray/light scattering/reflectometry,
NMR, UV/VIS spectroscopy,
FTIR, etc

· Spin coating and development
chambers

· CMP prototype tool (under devel-
opment)

· Metal deposition/removal chem-
istries.

     More information will be provided
about the new CICTIM program at the
next Kenan Center Meeting to be held
April 14-15, 2004.  At this time the
agenda is tentative, but should include
tours of the facilities beginning at 3:00
PM on Wednesday. A relaxed social event
will follow the tours starting at 6:00 PM
at the Carolina Club at UNC-Chapel Hill.
Research Review by students and an in-
troduction meeting for potential new
Kenan Center Members will be held dur-
ing the April 15th sessions from 8:00 a.m.
- 4:00 p.m. The Dogwood Rooms A&B
at the Friday Center have been reserved
to host the Thursday sessions.
     Please feel free to contact Dr. Joseph
M. DeSimone or Dr. Ruben G. Carbonell
about any questions pertaining to the
new microelectornics focus of  the Kenan
Center  or the April Meeting .

by Everett Baucom
CERSP Deputy Director

  One of  the most important aspects of
any research organization is safety. Al-
though we have an excellent safety record
to date, our STC has embarked upon a
rededication to safety. In order to mini-
mize the probability of any safety disas-
ter accident developing, we have moved
to improve safety in all of  our operations.
     A key step was to install safety guide-
lines prominently on the homepage of
our website.  (See www.nsfstc.unc.edu
>Lab Safety.)  Information on the website
includes emergency numbers for each

site, links to useful safety infor-
mation such as MSDS, our own
guidelines and a tutorial from
Lawrence Livermore on high
pressure operations, etc.  The
attached figure shows a poster
for use in the labs reminding
students of the ABCs of high-
pressure safety.  Links on the

ABC’s  of Laboratory Safety Emphasized
for the Center
by Everett Baucom
CERSP Deputy Director

continuing process to review our labora-
tory manuals to assure that they are up-
to-date and reflect recent procedures and
chemical hazards.

website give details.  Recently, a video was
made by CERSP starring Pamela Visintin
as she demonstrated the safe operation
of  high-pressure cells in the laboratory.
This video is also available on our
website.  We have begun what will be a
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A Personality Profile Test That’s Useful

by Mary Kate Boggiano
UNC-Chapel Hill

Student Perspective

     I hate surveys.  I hate social scientists
who distribute surveys in an effort to
categorize me according to my personal-
ity.  This is the attitude I had coming into
Russ Osmond’s collaboration seminar last
October.  He started on a bad foot by
giving us personality surveys before we
even met with him.  However, I was sur-
prised by the complete change in my per-
spective during his seminar.  Unlike the

well-known Briggs-Meyers test,
the Hermann Brain Dominance
model that Russ uses does not
classify a person’s personality as
“either/or” (e.g., introvert or
extrovert).  Rather, a personal-
ity is described on a continuum.
For example, I could be weak
in organizational thinking, but
that doesn’t mean that I can’t
think that way.  Similarly, if  I’m
strong in creative thinking, I do
tend to think that way.  The or-
ganization of  the model does
not pigeon hole a person into a
certain classification.  Instead,
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it non-judgmentally recognizes a person’s
strengths and weaknesses.
     During the presentation, it was ap-
parent how Russ used the four quadrants
of  the Hermann Model to facilitate com-
munication to his audience.  Using a di-
versity of  activities, Russ’ “yellow domi-
nance” (conceptual, creative), was appar-
ent in the flow of  his talk, how he fre-
quently referred back to topics previously
covered, in order to convey why the
model is relevant.  He covered the “blue

quadrant” (analytical, logical) by telling
the audience specifically what we would
learn from the seminar.  The green quad-
rant (organization, planning) seemed to
be weaker in the seminar, but Russ cov-
ered this by making lists and moderating
discussion.  The red quadrant (feelings,
interpersonal) was presented as we
worked in groups, and Russ encouraged
candid discussion.
     Russ Osmond’s collaboration seminar
made me aware of  what I can learn about
myself  and how I can more effectively
communicate with others.  The informa-
tion provided in the seminar was valu-
able both for personal development and
collaborative development, whether in
the NSF-STC ERSP, or in other environ-
ments.

Undergraduates and
their Mentors
(clockwise). Five
undergraduates
participated in research
activities under the
guidance of their
mentors during the
Summer of 2003. Ijoema
Amen and Darlene
Taylor analyze data
collected on the
ReactIR. David Snead
continues his research
project during the
academic year.

Mary Kate Boggiano is a fourth year organic
graduate student . Her research interests are
in the design of carbon dioxide based
photoresist materials.

Comments from the Editor: CERSP’s
strategy with the Communications and
Collaboration workshop is to enhance
students' education while providing tools
that promote productive researchers
while in the Center. This workshop is part
of  the Personal Development Program
for Center students.
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NCSU and UNC  Open Doors to
Triangle National Lithography Center

   Carolina blue and NC State red bal-
loons decorated sign posts across Cen-
tennial campus on January 20. Their pur-
pose was to guide visitors to a ribbon
cutting ceremony, but symbolically they
denoted a collaboration of unprec-
edented scale. On this occasion, The Uni-
versity of  North Carolina at Chapel Hill
and NC State University officially opened
the doors to the Triangle National Lithog-
raphy Center (TNLC).  Leaders from the
two universities, the University of  North
Carolina system, industry and govern-
ment gathered to tour the new facility
and view its high-tech gem – an ASML
193-nanometer lithography scanner. The
event began at 2:00 PM and included re-
marks from Professor Joseph M.
DeSimone, William R. Kenan Jr. Distin-
guished Professor of  Chemistry and
Chemical Engineering at UNC-Chapel
Hill and NC-State; Dr. Russ Lea, Vice
President for Research and Sponsored
Programs of  The University of  North
Carolina Office of the President; NC
State’s  Chancellor Marye Anne Fox;
UNC-Chapel Hill’s  Chancellor James
Moeser; and Dr. Robert McMahan, Se-
nior Advisor to the Governor for Science
and Technology and Executive Director
of  the NC Board of  Science and Tech-

it will provide local industrial partners
the infrastructure necessary to compete
on the international stage in advanced
applications in microelectronics, lab-on-
a-chip and the nanoscale technology. The
TNLC is an affiliate of the National
Nanofabrication Infrastructure Network
(NNIN). NC State’s Chancellor Marye
Anne Fox commented, “As we open the
doors to this new, world-class center, we
open a new era in nanotechnology re-
search in North Carolina.”
     The ASML 193 nm scanner has a
market value of  about $12 million. NC
State and UNC-Chapel Hill jointly in-
vested about $4 million in purchase and
start-up costs. ASML essentially gifted
to the Center the cost differential. As an
outgrowth of  the NSF Science and Tech-
nology CERSP, the stepper will also be
used to support research in environmen-
tally safe lithography, polymers and poly-
mer processing as part of  the “Dry Fab
of  the Future” research program. That
program works to develop sustainable,
“dry” manufacturing methods based on
the carbon dioxide technology platform.
UNC-Chapel Hill Chancellor James
Moeser commented, “This innovative
center shows just how powerful the part-
nerships between two great research
universities can be on behalf  of  the
people of  North Carolina. The cutting-
edge approach both campuses are tak-
ing with the center will help address prac-
tical environmental and economic issues
facing our state and nation.” “The open-
ing of  this facility is an important mile-
stone for the nanotechnology research
community and the state,” said
McMahan.
     After an approximately 20 minute
program in the auditorium of  the Engi-
neering Graduate Research Center
(EGRC) on NC State’s Centennial Cam-
pus, visitors were given an opportunity
to tour the facilities. Light refreshments
were served in EGRC Room 215. At the
refreshment station, attendees were able
to view a slide show of  the stepper de-
livery and installation. In addition, a
video tape supplied by ASML provided
details of the scanner in operation.

by Darlene Taylor
Editor

Joseph DeSimone, Ruben Carbonell, Chancellor James Moeser,
Chancellor Marye Anne Fox, Robert McMahan, Russ Lea, and Rich
Rogoff particpated in the ribbon cutting ceremony.

nology.
     The TNLC is a multi-user center that
will provide academic and industrial re-
searchers from the Triangle and around
the world a state-of-the-art facility to fab-
ricate nanoscale structures using optical
lithography. The facility is expected to
further the understanding of  matter and
processes at the nanometer length scale
with unmatched capabilities to advance
nanofabrication equipment and expertise.
It is believed that no other institute of
higher education has such a state-of-the-
art tool for nanofabrication. “. . . right
now, we are leading the Nation in our
capabilities to fabricate nanoscale devices
with optical lithography. . . we have sur-
passed the capabilities of  Cornell, MIT,
and Stanford . . .,” says DeSimone in his
opening remarks at the ribbon cutting
ceremony.
     “The theme ‘Exploring. Collaborat-
ing. Educating. Leading. For Tomorrow’s
Nanoscale Devices’ is an appropriate one
for this new Triangle National Lithogra-
phy Center and a wonderful example of
the quality of our faculty and the com-
bined strength of  the universities in the
greater University of  North Carolina sys-
tem,” comments Lea.
     Gaining experience with the stepper
will give students a big advantage in the
nanotechnology workforce. In addition,
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“As we open the doors to this
new, world-class center, we
open a new era in
nanotechnology research in
North Carolina.”
Chancellor Marye Anne Fox
NC State University

“. . . right now . . . we have sur-
passed the capabilities of Cornell,
MIT, and Stanford . . .”
Joseph DeSimone
Director NSF S&T CERSP

“The cutting-edge approach
both campuses are taking with
the center will help address
practical environmental and
economic issues facing our
state and nation.”
Chancellor James Moeser
UNC-Chapel Hill

Robert McMahan
Senior Science & Technology  Advisor to the Governor

“The opening of this facility is an
important milestone for the
nanotechnology research community
and the state”




