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Theorist helps develop first single molecule
transistor

June 7 2005

A scientist at the University of Liverpool has helped to create the
world's smallest transistor - by proving that a single molecule can power
electric circuits

Dr Werner Hofer, from the University's Surface Science Research
Centre, is one of an international team of scientists who have created a
prototype that demonstrates a single charged atom on a silicon surface
can regulate the conductivity of a nearby molecule. Computers and other
technology based on this concept would require much less energy to
power, would produce much less heat, and run much faster.

Currently, most electronic devices are based on silicon. There is,
however, a limit to how many transistors can be packed into a given
volume of silicon as the currents in these transistors are high and can
overheat. By miniaturizing a transistor, the time during which an electron
can pass through it is reduced and therefore the device can be operated
with much higher frequencies and take up much less space.

Dr Hofer, a theorist, who worked in collaboration with colleagues from
the National Institute for Nanotechnology of the National Research
Council in Canada and the University of Alberta, provided the
theoretical background in an experiment to examine the potential for
electrical transistors on a much smaller, molecular scale. Their findings
have been published in the journal, Nature.

Molecules are extremely small, on the scale of a nanometre. The team
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tested the transistor potential of a molecule by using the electrostatic
field emanating from a single atom to regulate the conductivity of a
molecule, allowing an electric current to flow through the molecule.
These effects were easily observed at room temperature, in contrast to
previous molecular experiments that had to be conducted at
temperatures close to absolute zero, and with much smaller current
amplification. Dr Hofer explains: "Our experiments demonstrate that we
can control the current through a single molecule by charging a single
atom on a silicon surface, while all surrounding atoms remain neutral.

"Our research brings us a step nearer to using molecular electronics
which would not only prove more efficient and cheaper than current
devices, but would also have the potential to power green technology
because of the biodegradable nature of the device."

He added: "Our prototype is a scientific breakthrough in molecular
electronics. We have successfully shown the potential for devices of
unheard-of smallness and unheard-of efficiency. This is the first time
anyone has shown that a molecule is in fact a transistor."

Source: University of Liverpool
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