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Thermophoresis (Soret Effect) in Memristor Calculations
HAROLD HJALMARSON, PATRICKMICKEL, GAD HAASE, ANDREW LOHN,
MATTHEW MARINELLA, MICHAEL MCLAIN, Sandia National Laboratory,
ANDREW PINEDA, Air Force Research Laboratory — Switching in memristive
devices involves the formation of conductive filaments following the application of
a voltage pulse that causes heating. The temperature gradient may cause migra-
tion of atoms and vacancies through thermophoresis, also called the Soret effect
or thermal diffusion. Thus thermophoresis may contribute to the switching mech-
anism. In this talk, the inclusion of thermophoresis in continuum calculations of
electrical transport will be discussed in terms of nonequilibrium thermodynamics.
These calculations include the effects of Joule heating, chemical species migration,
ionizing radiation and chemical reactions. The merits of various ways to include
thermophoresis will be discussed. Some illustrative results will also be discussed.
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