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The formation of amorphous phases in immiscible alloy systems with a large positive enthalpy of mixing is typically thermodynamically unfavorable. Interestingly, some such immiscible systems, such as co-sputter deposited Cu-Nb alloy films are amorphous and exhibit a nanoscale phase separation into a mixture of two amorphous phases, one richer and the other leaner in Cu content [1,2], with a relatively high room temperature resistivity and a negative temperature coefficient of resistivity (TCR). Annealing these phase-separated amorphous films at 200°C results in partial crystallization, leading to a nanocomposite structure consisting of Cu-rich nanocrystals, exhibiting the face-centered cubic (fcc) crystal structure, embedded within the amorphous matrix [3] with distinct nanocrystal/amorphous interfaces. Annealing at 350°C leads to complete crystallization via the formation of large body-centered cubic (bcc) Nb-rich grains which during growth encapsulate the pre-existing fcc Cu nanocrystals forming bcc/fcc crystalline interfaces. The present talk will discuss some aspects of the microstructural evolution in these nanocomposite thin films during crystallization, which have been investigated by coupling transmission electron microscopy (including high-resolution TEM studies) and three-dimensional atom probe tomography. Results of some recent investigations of the local atomic coordination within the as-deposited amorphous Cu-Nb thin films, carried out using extended x-ray absorption fine structure (EXAFS) will also be presented.
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