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Demonstration of Performance Improvement in Nanostructured SiGe
Thermoelectric Materials Utilizing Novel Co-doping Technique
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Thermoelectric generation that directly converts waste heat into useful electric power has attracted considerable attention as
one of the most efficient techniques leading to a low carbon, sustainable society. For automobile exhaust heat power
generation, the figure of merit (ZT) of thermoelectric materials, which parameterizes the efficiency of energy conversion,
needs to be more than 4, but at present it is considered to be extremely difficult to reach. We are conducting research and
development to overcome this issue by modulating the electronic structure of materials, that is, with precise control of
nanostructures. By controlling nanostructures, we have succeeded in lowering the thermal conductivity of conventiona
Si-Ge thermoelectric materials to 1/7 and improved their material figure of merit. In this study, in order to improve the
performance even further, we propose a unique technique called a co-doping method (modulating electronic structures with
doped Au and controlling the Fermi level with doped B). With this method, we have achieved ZT = 1.38, which is the best
result for the same type of conventional material.
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