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Switches, magnetic memories and sensors with single
molecules on surfaces

Modern lithography used in top-down processes allows to create structures down to the size of 10nm.
Due to the unavoidable scatter on the atomic scale, the minimal feature sizes are limited and will be
reached in the near future. A solution to this problem is to use a bottom-up process in which the
function of the device is realized using atomically precise structures, i.e. molecules.

We will give an overview on our activities of molecules adsorbed on surfaces to realize simple
functions related to the spin, the mechanical degrees of freedom and a combination of both. These
include spin transport and magnetoresistance through molecules [1,2], molecular exchange bias effect
[3,4], molecular memristors [5] and spin-memristors [6]. All of these are two-terminal devices in which
molecules are adsorbed on metallic surfaces and are contacted with the tip of a scanning tunneling
microscope at cryogenic temperatures. This approach not only allows to measure electron transport
through single molecules but also to read and write magnetic information from/to single molecules
and to measure molecular forces down to the thermal precision limit at 4K.
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