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Abstract

A promising approach for further miniaturization of semiconductor devices is the
functionalization of inorganic semiconductor surfaces using organic molecules. Thus the
adsorption properties of a large number of organic molecules on semiconductor surfaces,
especially on Si(001), has been reported in literature. However, growth of ordered
multilayers is difficult due to the overall high reactivity of functional groups on Si(001).
We thus investigate the adsorption dynamics of such systems in more detail using
scanning tunneling microscopy, photoelectron spectroscopy, and molecular beam
techniques. In our experiments, we focus on the site selective reactivity on Si(001) and
the possibility to control the reactivity on the surface. Using three very different
molecules, ethylene, tetrahydrofuran, and cyclooctyne, the importance of a precursor state
for the reactions dynamics and a route towards multilayer attachment are demonstrated.
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