Congressional Testimony for the March 11, 2008 Hearing of the House Committee on
Science and Technology

Hearing Topic: “The Transfer National Nanotechnology Initiative research
Outcomes for Commercial and Public Benefit”

C. Mark Melliar-Smith: Chief Executive Officer, Molecular Imprints, 1807 West
Braker Lane, Austin, TX 78758

Good morning. My name is Mark Melliar-Smith and | am the Chief Executive officer of
Molecular Imprints. I am pleased to be able to provide testimony today is support of the
Nation’s efforts in nanotechnology. My company is but one example of the successful
support of new technology by the US Government, and | am happy to talk about this
success.

Molecular Imprints is a start-up company, which was spun out of the University of Texas
at Austin in 2001. The company was created to commercialize a newly invented
technology called “Step and Flash Imprint Lithography”, which has demonstrated
capability to pattern features down as small as 3nm, or about the diameter of a DNA
molecule.

Nano-lithography is the method of creating very small patterns on a substrate. The
technology is critically important, especially to the production of electronic devices such
as computer chips. Today, the technology used to do this is an optical technique, much
like making photographic prints, where the patterns are projected onto a light sensitive
resist on the substrate using a very sophisticated and expensive camera. However this
technology has begun to be limited by the wavelength of light. It is very difficult to make
a 50nm feature with a 200nm light source.

Molecular Imprints offers a superior alternative based on nano-printing. We make a very
accurate master using an electron beam tool of almost unlimited resolution and then use
the master to simply print, using a special ink, the features on to the substrate. As you can
see the quality of the images are much better and the simplicity of the tool makes it much
cheaper. The analogy to photography can be extended here. You don’t make prints
photographically any more — you simply print them.

The Step and Flash Imprint development will have a significant economic impact on the
United States. The original optical photolithographic techniques were invented in the
United States in the late fifties and early sixties and build up into a billion dollar industry.
However, in the eighties and nineties the US lost this capability to superior products from
Europe and Japan, and now this $10B industry is almost entirely sourced from outside the
United States as shown on this chart. At Molecular Imprints we intend to turn this around
and bring the business back to the US trough the use of a new and superior nano printing
technology.



However, the economic impact extends well beyond the $10B of litho tools themselves.
This technology enables multiple industries. The largest is the $250B computer chip
industry with companies such as Intel and Texas Instruments — which itself enables the
$1.5T electronics industry and much of our advanced weapons systems. This industry has
been built over the past fifty years on our ability to make smaller transistors every year.
The disk drive industry, with companies such as Seagate and Western Digital, is also
moving into nano technology. To increase the density of their drives, they will soon have
to pattern the spinning magnetic disks — an example of which is shown here. These are
20nm magnetic pillars and a large disk drive in the future would have 10 trillion — yes
trillion with a T, on each drive. We are working with the LED industry, to place nano
features on high brightness LEDs to increase their efficiency and brightness. The
objective to is make LEDs a replacement for all architectural lighting which if completed
would save a significant fraction of all the electricity used in the United States and
remove 50M tons of carbon from the air each year. Finally, looking further out, there is a
growing interest in the use of nano medicines. By making the drugs into very small
particles — less than 50nm, and of a particular shape, there is evidence that they can be
made much more effective and much more specific.

So our technology has multiple applications from semiconductors to drugs to energy
saving device for clean technology.

To create this opportunity — we have received a large amount of help from many different
government agencies — and that is the purpose of my testimony today. Chronologically
we have been supported by

e The University of Texas where the basic invention was created in the mid nineties
and | would be remiss if I did not put in a word for the large research Universities
in the country — they have become a great resource especially as the large
corporate labs like Bell Laboratories are less available, and a resource that is hard
to duplicate/outsource

e Some of the early funding to the University of Texas in the late nineties came
through the joint activities of my colleague from SRC and Defense Advanced
Research Projects Agency DARPA.

e Qur first funding for Molecular Imprints in 2001 came from the DARPA to the
tune of $3.5M

e We also won a major Advanced Technology Program grant of $9M in 2004 from
the Department of Commerce

e And finally a $2.6M contract from the Office of Naval Research to help make the
process more production worthy

In all cases the program and project management from these funding agencies has been
impeccable, maintaining fiscal responsibility without overly micromanaging the technical
efforts.

We have also received extensive help from government funded facilities. Especially
useful has been our access to state of the art electron beam tools at the Molecular



Foundry at Lawrence Berkeley National Laboratory in California to make the very fine
imprint masks required for our technology.

The government funding has been supplemented by over $60M worth of ventures capital
and industry investment — and | have found no dichotomy between the two sources of
funding. They are synergistic and collaborative.

We are grateful for all of this support. Our company has already grown to 90 people, and
I might add with an average salary in excess of $95K per year, so these are really good
jobs, and we expect $25M in revenue this year, twice that of 2007, and essentially we see
an almost unlimited future for ourselves and our customers. None of this would have
been possible without the various forms of support I have described.

Now I think we all know that one swallow does not make a summer, but if you will grant
me an example of one — | would say the programs can be very successful.
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Experience Summary:

* General management (President and CEO of SEMATECH, CEO Molecular Imprints, CTO for Lucent
Microelectronics)

* Managing a start up operation (GM of AT&T Microelectonics Lightwave Business Unit; CEO Molecular Imprints)

* Extensive R&D and manufacturing experience in integrated circuits, photonics, fiber optics
(Executive Director at Bell Labs; managed large electronic component factory for AT&T Technology Systems)

* Venture capital — selection and support of start-up companies (Venture Partner, Austin Ventures;
President MSC)

* Managing a large collaborative program (CEO of SEMATECH)

2004-Present COO and then CEO (from October 2005); Molecular Imprints

Molecular Imprints, located in Austin, Texas, was founded in 2001 with the objective of developing a totally new
form of lithography for the semiconductor industry. Founded by two Professors at UT Austin, it has been very
successful both in terms of product development and sales, and also in raising venture funding. The company is
growing rapidly and has 80 employees.

2003-Present  President; Multi-Strategies Consulting (MSC)

Consulting and investment company focused on high tech, early stage start-ups in Central Texas.

2002-2003 Venture Partner; Austin Ventures

Austin Ventures is one of the largest venture capital companies in the southwest, focusing on software,
telecommunications and semiconductors. With several billions in investment and some 40+ companies in its
portfolio, the organization focuses not only on finding and funding innovative new high tech companies, but also
supporting and nurturing them through the first five years of their existence. My responsibilities focused on
semiconductors, photonics and components.

1997-2001 President and CEO of SEMATECH

Responsible for all aspects of a $160M, 600 person semiconductor R&D consortium, reporting to a board of 13
member companies which represent about 50% of all integrated circuit production in the world. Lead a direction
change from the original mission for SEMATECH (restoring US pre-eminence in manufacturing) to one of
driving the technology roadmap acceleration from three to two year development cycles. Expanded
membership to include the major semiconductor companies in Europe, Taiwan and Korea.

1990-1997 Chief Technical Officer, Lucent Technologies Microelectronics

Responsible for R&D and Technology for Lucent Microelectronics Business Units including silicon integrated
circuits, photonics, gallium arsenide, power supplies and printed wiring boards. Reported to the President of
Lucent Microelectronics and was a member of Executive Committee. Greatest challenge was to not only
maintain state of the art R&D, but also to help transition an historically vertically integrated cost center (AT&T
Western Electric) to an independent, market based entity with profitable P&L and $4B in revenue, 80% of which
came from outside the company. Member of the 12 person Bell Labs Council advising President of Bell Labs.

1988-1990 Vice President and General Manager - AT&T Microelectronics, Lightwave
Business Unit

1987-1988 Executive Director, Bell Laboratories Photonics and Microelectronics Division



1984-1987

1970-1984

Director of Engineering and Operations, AT&T Kansas City Works, Western
Electric.

Various engineering and management responsibilities in Bell Laboratories

Various pre 1970 employment in Canada (technical sales), Australia (chemical engineering),
Europe (technician, manufacturing tech)

Board Memberships

Power-One Inc., Camarillo, CA Chair of Governance Committee, Member of Audit
Committee
Technitrol Inc., Trevose, PA Chair of Audit Committee

Molecular Imprints Inc., Austin, TX
Metrosol, Austin, TX

Education

1967
1970
1986

BS Chemistry Southampton University, England
PhD Chemistry Southampton University, England
MBA Rockhurst College, Kansas City, MO

Community activities:

1998 - present:

2006 - present

1998 - present

Member of the Engineering Advisory Board at the University of Texas.

Drawn from around the United Sates, this group meets several times per year to advise the Dean and
faculty of the College of Engineering on a wide variety of policy issues such as intellectual property
strategies, fund raising, government and funding agency relations etc. In addition, members of the
EFAC also provide resources for students as needed in special cases.

Member of Board of Trustees for Huston-Tillotson University

HTU is a Historically Black University located in Austin. The Board of Trustees meets on a regular
basis to advise the President of the University and to provide expensive support in the area of
business affairs, fund raising, community relations, student internships etc

Board of Capital IDEA (Board Chair 2002-2004)

Capital IDEA is a non-profit organization devoted to adult education in Central Texas. Using
government and private funding, it provides financial assistance, mentoring, books and tuition for
under-employed adults to allow them to build their skills to achieve a position with a living wage and
benefits; graduating approximately 100 people each year.



