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Visionary Projects, Far-Reaching Potentials

After a rigorous review of more than
400 proposals, the U.S. Department
of Commerce has awarded federal funds to
54 innovative industrial research projects
under its Advanced Technology Program
(ATP). Winners in the ATP 2000 competi-
tion include efforts in manufacturing tech-
nologies, computer software, electro-
optics, industrial catalysts, energy genera-
tion, drug design, and tissue engineering.

“The great thing about the Advanced
Technology Program is that it attracts
visionary projects: the challenging, difficult-
to-achieve, potentially far-reaching tech-
nologies that well may be the foundations
of new industries or American products,”
said Commerce Secretary Norman Y. Mine-
ta, in announcing the selections.

The ATRPwhich is managed by the Nation-
al Institute of Science and Technology
(NIST), shares with industry the costs of
high-risk, multiyear projects that have the
potential to yield important, broad-based
economics benefits (see The Industrial
Physicist, February 1999, pp. 9-13). If all
the work funded this year is carried to com-
pletion, the research investment will total
about $274 million—$130 million from

develop new software algo-
rithms for simulating optical
behavior to improve the
design, performance, and
manufacture of photonics sys-
tems. This type of work is par-
ticularly important for next-
generation telecommunica-
tions networks.

“Photonic devices are the
first time people are routine-
ly implementing technolo-
gies based on birefringent
and gradient index materials
in systems where the preci-
sion requires software simu-
lation prior to manufactur-
ing,” says Kevin Thompson,
ORA'’s vice president of opti-
cal engineering services. The
problem is that the current
modeling tools used by the
optical industry cannot ade-
quately characterize these
materials in an acceptable computing time,
and many photonic devices must now be
built as  prototypes for testing.

ORA’s goal is to develop tools to simu-

late and increase the

yields of photonic com-
ponents, analyze and
assign fabrication and
alignment tolerances,
and evaluate the impact
of new technologies and
components. Achieving
this goal will require
writing sophisticated
new algorithms to
address, among other
things, free-space, as

Code V, an optical design and analysis software system,
simulates components for the photonics and optical

telecommunications industries prior to manufacture.

industry and $144 million from NIST.

One example of the challenging ATP
research is the effort by Optical Research
Associates (ORA) in Pasadena, California, to
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opposed to guided-
wave, light propagation,
and the development of
new simulation tools.
The company was
awarded $1.123 million over two years for
the $2.729 million project. If successful,
NIST estimates that the effort will reduce
the costs of photonic components by an
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Advanced design and manufacturing processes
promise to make a new generation of solid-oxide fuel
cells that are less expensive and operate at lower

temperatures than their predecessors.

average of 3%, or $100 million a year.

ITN Energy Systems, Inc. (Wheat Ridge,
CO), is developing a new generation of low-
cost, reduced-temperature, solid-oxide fuel
cells (SOFCs) and will demonstrate a 1-kW
unit. “The feasibility of SOFCs has been
demonstrated,” says William Barker, man-
ager of ITN’s fuel cell division. “The issues
today are cost and lifetime, which we antic-
ipate solving with some fresh approaches
to cell design and manufacturing.”

The company combines conventional
electrochemical-cell materials, such as an
yttria-stabilized zirconia electrolyte, with
advanced design and manufacturing
processes. Using an electrolyte only 10 pym
thick enables the fuel cell to operate at
temperatures less than 800 °C, and less
expensive materials to be used for integral
ly sealed gas manifolds and internal elec-
trical connections. In contrast, convention-
al SOFC designs use a 40-um electrolyte
and operate at about 1,000 °C, which
reduces their lifetimes because of higher
stresses and poor stability.

Potential applications include supplying

ITN Energy Systems, Inc.



electricity to individual buildings, complexes,
or neighborhoods. The ATP provided $1.996
million for the three-year, $3.983 million pro-
ject. Researchers from the Idaho National
Engineering and Environmental Laboratory
(Idaho Falls), the University of Colorado at
Boulder, and the Colorado School of Mines
(Golden) are working with ITN.

Detecting defects at the bottom of deep
and narrow (high aspect ratio) features on
semiconductor chips is nearly impossible with
today’s technology. So nLine Corp. (Austin, TX)
wants to develop a system for inspecting
semiconductor wafers that uses a deep ultra-
violet laser (248 nm) to generate holograms
that can extract and display detailed images
from the bottom of such tiny features.

“Trenches, contacts, and spaces between
interconnections are becoming high aspect
ratio,” says Paul G. Jones, nLine’s chief mar-
keting officer. “Roughly, they are 3 to 1, but
we have some that are as much as 30 to 1.
With our technology, we can extract from the
light waves, which are reflected from the
entire deep structure, both the phase and
amplitude, and we get very-high-sensitivity
measurements.”

Ultimately, nLine expects that its system
will be capable of detecting defects as
small as 39 nm and inspecting 30 wafers
an hour, each 200 nm in diameter. It will be
joined in the threeyear, $19.175
million project, toward which the
ATP will provide $9.396 million, by
joint-venture partners Inter-
Science, Inc. (Troy, NY), Light Age,
Inc. (Somerset, NJ), and Pixel-
Vision, Inc. (Beaverton, OR).

Using microelectromechanical
systems (MEMS) technology, Inte-
grated Sensing Systems, Inc.
(Ypsilanti, Ml), seeks to develop
implantable pressure sensors with
no wires or batteries that can
directly and continuously monitor
fluids in the body. A major focus
will be sensors for patients with
glaucoma or hydrocephalus, an
impaired ability to drain cere-
brospinal fluid from the brain.

Integrated Sensing Systems, Inc.

W=«

A —

Such sensors
might also conceiv-
ably benefit people
with chronic heart
failure and urinary
incontinence.

NIST awarded
the company
(ISSYS) $1.984 mil-
lion toward a three-
year, $2.778 mil-
lion project to build
rice-grain-sized sen-
sors based on
technologies developed at the University of
Michigan. Currently, implanting fluid-pres-
sure monitors is extremely difficult because
of their large size and biocompatibility prob-
lems.

“Our sensor will be a single, self-con-
tained unit that does not need a battery,
external catheter, leads, or antenna,” says
Collin Rich, the project’s principal investiga-
tor. “Instead, the minimally intrusive device
is powered and read by an external radiofre-
quency transceiver—a handheld device
capable of detecting the sensor’s response
from up to 6 in. away.”

ISSYS expects the federal money to cut
years off the time that will be needed to
develop and evaluate the sensors for bio-

conductor wafers.

A rie-grain-sized implantable pressure sensor
is shown here against the tiny image of Abra-

ham Lincoln sitting inside the Lincoln Memorial
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A deep ultraviolet laser (248 nm) generates holograms to

extract detailed images from high-aspect-ratio areas of semi-

compatibility and usefulness to patients.

Motorola, Inc. (Schaumburg, IL), aims at
nothing less than an inexpensive, nonlitho-
graphic semiconductor technology to fabri-
cate wireless products. With $7.676 mil-
lion in ATP funding, Motorola has teamed
with Dow Chemical Co. (Midland, MI) and
Xerox, Inc. (Palo Alto, CA), in a four-year,
$15.665 million project to develop novel
organic materials and new processing tech
nologies to make electronic devices using
a printing press or an inkjet printer.

“You would print the active elements—
transistors, resistors, and capacitors—and
basically make a thin-film, semiconductor
device using standard, inexpensive printing
equipment,” says Daniel Gamota, manager
of Motorola’s new products technologies
department. “We are going to make new
products that will survive in a normal-use
environment and that can be fabricated
easily, in large volume, and at low cost.”

Among the envisioned applications:
large-area electronic displays, inventory
control, airline luggage routing and loca-
tion, noise suppression inside vehicles,
“smart” wallpaper that changes color on
demand, security systems from identifica-
tion cards to motion detectors, and price
listings on store shelves that can be
changed almost instantaneously.

Descriptions of the 54 ATP projects are
available at www.nist.gov/public_affairs/
atp2000. Further information can be
obtained from Michael Baum in Public Infor-
mation at 301-975-2763.

nLine Corp.



