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BipShxTes (p-type) is the leading material for room temperature thermoelectric applications,
with a ZT value ~1. We report on the fabrication of Bip-xShxTes thin films via pulsed laser deposition
using a BiosSbisTes target. The effect of deposition parameters and annealing conditions on the
microstructure, composition and thermoelectric properties of the films is investigated. A strong
dependence of film characteristics on background gas pressure and chemistry during deposition and
annealing, respectively, was found. The Sb content of the films increases with deposition pressure. Low
pressure (1-2 mTorr) depositions yield highly conducting and amorphous films deficient in Te. Annealing
under controlled gas chemistry results in the correct stoichiometry of 2:3 (Bi+Sh):Te and thermoelectric
power factors. Intermediate pressure (90-180 mTorr) depositions yield crystalline p-type semiconducting
films. However, these are found to be compositionally non-uniform.

Nanostructures can be used to reduce the thermal conductivity of thermoelectric materials and
increase their ZT values. A number of approaches to generate nanostructured thin films of p-type Bip.-
wSbxTes will be presented. A comparison of the thermoelectric properties of nanostructured and
homogeneous BiSbxTes films will be shown. The effectiveness of thin film nanostructuring as a means
for increasing confinement and improving the thermoelectric power factor will be discussed.



