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Metal Silicide/Si interfaces: Contact Resistances
and Origin of Fermi Level Depinning
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Abstract: Metal/semiconductor Schottky barriers cause larger than
necessary contact resistances. These are often reduced by using a
high doping of the Schottky barrier in the absence of any other
method. However, replacing metals with metal silicides causes a
depinning of the Schottky contact. This allows the depinning of
Schottky barrier and allows the barrier between Fermi level and one
of the band edges to be reduced to lower values. The metal silicide
induced depinning was firstly observed in 1980s. However, the
fundamental cause of the depinning was only correctly identified in
our work in 2020, which is caused by the unusual bonding at
transition metal (TM) silicide/Si interfaces. These states span the
gap as the TM is varied, and stimulate Fermi level depinning. This
anomalous Fermi level pinning does not reduce gap state densities
but could be used to better control SBHs by creating specific
configurations with near band edge pinning energies, thus giving
low contact resistances in highly scaled silicon devices, as well as
wide bandean or even 2D semiconductors.



