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Carbon nanotubes are superior to metals for
electronics
March 20th, 2009

In the quest to pack ever-smaller electronic devices more densely with
integrated circuits, nanotechnology researchers keep running up
against some unpleasant truths: higher current density induces
electromigration and thermomigration, phenomena that damage metal
conductors and produce heat, which leads to premature failure of
devices.

"Years ago, everyone thought that the problem of cooling for electronics
could be solved," said Cemal Basaran, Ph.D., professor in the UB
Department of Civil, Structural and Environmental Engineering and director of
the Electronics Packaging Lab in UB's School of Engineering and Applied
Sciences. "Now we know that's not true. Electronics based on metals have
hit a wall. We are done with metals."

Basaran and his doctoral student Tarek Ragab have spent the past four
years performing quantum mechanics calculations, which prove that in carbon
nanotubes, higher current density does not lead to electromigration and
thermomigration; it also produces just one percent of the heat produced by
traditional metals, such as copper.

The findings demonstrate yet another tantalizing property of CNTs, he said.

According to Basaran, this essential difference between metals and carbon
nanotubes lies in the way they conduct electricity.

In conventional metals, he explained, conduction causes a scattering of
electrons within the lattice of the material so that, when electrons move
during conduction, they bump into atoms. This creates friction and generates
heat, the same way a household iron works.

He drew an analogy, using the difference between a conventional railroad
train and a magnetically levitated train.

The minimal amount of friction gives carbon nanotubes a tremendous
advantage over conventional metals, said Basaran. The unique properties of
carbon nanotubes will allow engineers to realize a host of smaller, faster and
more powerful new devices that right now cannot exist because of the
limitations of conventional metals.

Much of Basaran's $1 million-plus funding at UB comes from sources like the
U.S. Navy, which is interested in sophisticated electronics systems that could
operate under very demanding conditions, such as the electric ship the Navy
is building.

He also sounded a cautionary note, pointing out that current research and
development expenditures on carbon nanotubes in the U.S. electronics
industry are very small when compared to those of our Asian competitors.

Source: University at Buffalo (news : web)

Enlarge

             

Please register or sign in to add a comment. Registration is free, and takes
less than a minute. Read more
Email

4.9/5 after 9 votes

Carbon nanotube avalanche process
nearly doubles current

 Feb 09, 2009 |  not rated yet |  0

Rating: 4.9/5 after 9 votes

Carbon nanotubes are superior to metals for electronics http://www.physorg.com/news156779285.html

1 of 3 5/26/2009 2:56 PM



Password

Forgot your password? Click here to reset it

Other News

New memory material may hold data for
one billion years
Nanotechnology / Nanomaterials

 May 20, 2009 | 4.7 / 5 (37) | 16

Carbon nanotubes are superior to metals for electronics http://www.physorg.com/news156779285.html

2 of 3 5/26/2009 2:56 PM



(PhysOrg.com) -- Packing more digital images, music, and other data onto silicon
chips in USB drives and smart phones is like squeezing more strawberries into the
same size supermarket carton. The denser you ...
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An NSERC-funded lab at the University Of Waterloo has laid the groundwork for a
lithium battery that can store and deliver more than three times the power of
conventional lithium ion batteries.
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(PhysOrg.com) -- University of Missouri researchers recently showed how carbon
nanostructures can be engineered to become excellent media for hydrogen storage,
work that may be important for the advancement of hydrogen-energy ...
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Scientists unveiled new DVD technology on Wednesday that
stores data in five dimensions, making it possible to pack more
than 2,000 movies onto a single disc.
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Dear EarthTalk: What is "nanotechnology"? I've heard that nanoparticles are
already in consumer products, yet we haven't really studied their potential health
impacts. (Dan Zeff, San Francisco)
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