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Atomic-scale functional electronic devices

The possibility to fabricate electronic devices with functional building blocks of atomic size is a
major driving force of nanotechnology. Key elements in microelectronics are reliable switches as
well as ultimately small magnets that both can be operated as memory devices. Switches are
usually realized by transistors and these components have been miniaturized all the way down
close to the atomic scale. However, at such scales three terminals, as required for transistors, are
technically challenging to implement. Here | will first present an experiment in which a metallic
atomic-size contact has been operated as a reliable and
fatigue-resistant two-terminal switch. Current pulses are

used to toggle the conductance between two well- } / \ g

defined values in the range of a few conductance quanta.
| will then address the question of the emergence of
magnetism at the atomic scale and how it can be
revealed by magnetoconductance measurements. If time
permits | will finally present a new experimental
approach to use nanomembranes as substrates for
nanoelectromechanical devices and to study their
mechanical properties.
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