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Background and Motivation

e Certain metal oxides exhibit a metal-to-insulator transition (MIT) between
a metallic phase (T > T.) and insulating/semiconducting phase (T < T).

* Desire to exploit resistance change across T, for thermally based sensing
and switching applications.

* Although phase change oxide materials exist with varying T, values, most
applications require precise target temperatures.

* |deally, we could tailor the T, associated with the phase change in a thin
film material to match a specified switching temperature.

* Seek to identify a phase change oxide material whose composition can be
modified to alter its T, in a reproducible manner.
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Sample Description

e Cr,V, 0, thin films grown at ambient temperature on S,/S.0, substrates.
e Samples prepared with Cr fraction of x =0, 0.065, 0.087, and 0.11.

 As grown samples post-annealed in a humid forming gas to develop the
monoclinic VO, phase.

* X-ray diffraction verified presence of monoclinic VO, with a minority of
insulating V, 0.

The University of Texas at Dallas _ | www.utdallas.edu



Electrical Characterization
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e DC resistance (R) of each sample measured in a four-point configuration.
* R vs. T data is similar for all samples.
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Electrical Characterization
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Optical Characterization

e FTIR measurements at 10° off
normal incidence.
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Optical Characterization
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Summary

e The effect of Cr doping into Cr,V,_ 0, thin films on the MIT transition
temperature has been investigated.

* Consistent with bulk and ceramic measurements in the 1970s, thin film T_is
shown to increase systematically with Cr percentage.

e T_increase in thin films appears to saturate for x > 0.11, which differs from the
trend demonstrated in bulk and ceramic samples.

* Parameters of interest for applications such as transition hysteresis and
transition width are provided.

e Hall coefficients imply conductance change across the MIT is largely due to an
increase of carrier density, rather than a large change in mobility.
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Hall Effect

e Hall coefficients measured in four-
point van der Pauw configuration for

B<O0.5T.
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primarily to change in carrier density.

By implication, carrier mobility must
change only weakly across the MIT.
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