Thermoelectric (TE) Materials

APPLICATION NOTE - EBSD

Thermoelectric (TE) materials convert thermal gradients
to useful electrical power or use electrical energy to
manipulate thermal energy in cooling and heating
applications. TE behavior is a function of the thermal
and electrical conductivity of a material, and these
intrinsic properties are anisotropic, or dependent on
crystallographic orientation. Electron Backscatter
Diffraction (EBSD) is a Scanning Electron Microscope
(SEM) based characterization tool for determining the
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Phase map combined with gray-
scale EBSD image quality map
generated from simultaneously
collected EBSD-EDS data from cross-sectioned Bi-Te TE device showing the .

many phases that are present in a TE device. The microstructures of each of EBSD and Thermoelectrics

these phases, as well as the interfaces between the phases, contribute to . L . .
the overall performance of the device and can be optimized for increased Developing new applications of TE materials require

efficiency. higher efficiencies than current devices in order to be
: commercially viable

Control of crystallographic texture and grain boundary
structure is critical to TE efficiency

EBSD is the ideal tool for fast and automated
simultaneous measurements of both crystallographic
orientations and grain boundary structure for TE
material systems and correlating these measurements
with TE performance

EBSD can identify and help increase the fraction of
twin boundaries and other coherent grain boundaries
which can reduce thermal conductivity while
maintaining electrical conductivity and improve TE
performance

Integrated EBSD-EDS analysis can be used to
identify and map different phases within a device with
sub-micron resolution
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thermal conductivity and enhance phonon glass electron

crystal (PGEC) behavior for improved efficiency.

Il
A hamntlim,

'\METEKO o . advanced microanalysis solutions
MATERIALS ANALYSIS DIVISION Results W].th Confldence

©EDAX Inc., 2011 0211



