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approach in some specialized applications
such as character recognition.

The roadmap will also explore the vexed
question of how alternatives to the silicon chip
will tolerate defects. The stunningly high relia-
bility of solid-state silicon circuitry is “probably
the most important aspect of CMOS”, says
Texas Instruments’ Bob Doering, co-chair of
the roadmap steering group. But the reliability
of alternatives is far less sure. According to 
the 2003 document, each working nanoscale
device might need between 1,000 and 10,000
back-ups to make the whole circuit work reli-
ably — although that point is disputed and may
be toned down this year.

Then there’s heat dissipation. Getting the
heat out of today’s CMOS microprocessors is
already a huge challenge. And Cavin says that
CMOS will soon operate close to the theoreti-
cal limit that could be achieved by any alterna-
tive that relies on moving electrical charge.

The roadmap is a unique global exercise, in
which bitter competitors lay aside their differ-
ences to reach agreement on where the technol-
ogy of their business is heading. It originated in
1994 with Sematech in Austin, Texas, a collabo-
ration of US semiconductor manufacturers
with their backs to the wall at the time. Now it 
is an international effort involving more than
1,000 engineers and physicists. 

But the authors of the roadmap don’t see it
as their job to pick winners between rival
approaches. Instead, Doering explains, “its
main function is to raise red flags” that engi-
neers can get working on.

The industry does, however, need to identify
which technologies to support. With the 2020
deadline in mind, it is working with the US
National Science Foundation (NSF) on a nano-
electronics initiative to support students and
projects on the emerging approaches. Given
the time it will take to get these up and run-
ning, semiconductor-makers want to know
which ones to back by 2008, says Michael Roco,
the NSF official behind the initiative.

But this research effort doesn’t anticipate
finding new technologies that will allow chips
to extend the amazing run of ever-greater per-
formance and miniaturization that CMOS has
enjoyed — performance has doubled every 18
months for decades. “The focus will no longer
be on miniaturization or speed,” says Roco. “It
will be on new functions. It will be devices that
you put on your skin to monitor your health, or
ways to connect between a neurological system
and a machine.”

To open up this brave new world, “there
need to be some decisions made”, says
Hutchby. “What matters now is not density or
clock speed,” he adds. “It is new functionality
that CMOS was not going to address.” ■
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STEM-CELL FLOAT Edinburgh-based research company Stem Cell Sciences says it will
seek a listing on London's Alternative Investment Market later this month. The company
wants to raise £10 million (US$18 million) by the proposed stock-market float. Stem Cell
Sciences, which was founded in 1994 in Australia by biologist Peter Mountford, employs
30 people and has research interests in Japan as well as in Scotland and Australia. If the
public offering succeeds, the company will join a small handful of other listed European
companies with an interest in stem-cell research.

CHANGE OF PLAN Genentech, the California biotechnology company, is paying $408
million to take over a pharmaceutical factory left idle as the result of a drug suspension.
Biogen Idec of Cambridge, Massachusetts, had planned to produce the multiple sclerosis
drug Tysabri at its facility in Oceanside, California, but had to withdraw the drug in
February because of safety concerns. The company says it is taking a $50-million loss on
the sale. Genentech, which has research collaborations with Biogen Idec, says it will start
making Avastin — a treatment for colon cancer — at the 430-employee plant in 2007. 

BIG CARBON EXCHANGE Two of Europe's main markets for carbon emissions have
announced plans to merge. The combination of Paris-based Powernext Carbon and the
European Climate Exchange (ECX), which is based in Amsterdam and does most of its
business in London, is expected to create the continent's largest emissions exchange.
Analysts expect more consolidation between the half-a-dozen existing exchanges in
Europe as trading in carbon dioxide emissions hots up.
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MARKET WATCH

Stocks in companies related to
nanotechnology have rebounded this
spring, as investors grow a little less
risk-averse.

The Lux Research Nanotechnology
index, which covers a global cross-
section of companies that supply
nanotechnology products, build
nanotech tools or rely heavily on the
use of the technology, has grown by
more than 9% over the past two
months. And the biggest factor at work,
says Peter Hebert, president of the New
York-based consultancy, is investors'
renewed willingness to put their money
into small, technology-based
companies.

But strong individual performances by
some of the 25 companies in the index
also played a role. Strongest of all was
French company Flamel Technologies, 
of Lyon, a specialist in nanoparticle-
based drug-delivery systems, whose
stock rose from $13 to $20 on news of 
a management shake-up.

Another big winner was Canadian
company Westaim, whose
Massachusetts-based subsidiary
Nucryst makes silver nanoparticles for
wound dressings. Nucryst stock rose
from $2.40 to more than $3 on strong
sales reports.

And stock in Symyx Technologies, a
specialist in nanoscale catalysts based
in Santa Clara, California, went from
$22 to $27 on news of deals with Exxon
and Dow, who will use its products in
petroleum processing and plastics
production, respectively.

Hebert predicts that nanotech stocks
— whose performance pipped that of
the Nasdaq technology index for the
two-month period — could do better
yet. “The summer is looking very
strong,” he says, noting that nanotech
companies could be exempt from
adverse factors, such as weak demand
for semiconductors, that could hold
back the technology sector as a whole.
➧www.luxresearchinc.com
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