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Thermoelectric (TE) generators have been used in niche applications,
such as deep-space probes, that demand a compact and robust source
of electrical power. A significant improvement in efficiency will be
necessary to expand the applications of thermoelectrics to waste heat
generators for vehicles and energy-intensive industrial processes. As an
alternative to conventional thermoelectric materials based on degen-

erate semiconductors, we have explored an approach based on nitride
metal/semiconductor superlattices such as (Zr,W)N/ScN. The metal
provides a source of electrons, a fraction of which have energies above
the Schottky barrier introduced by the metal/semiconductor interface.
The transport is thermionic, yielding a differential conductivity that
is asymmetric with respect to the Fermi energy. The high concentra-
tion of interfaces in superlattices with nanoscale periods suppresses the
cross-plane thermal conductivity to values as low as 1.8 W/m-K, en-
hancing the figure-of-merit. In this presentation, the progress towards
high performance metal/semiconductor thermoelectric metamaterials
will be reviewed and remaining challenges will be highlighted.


