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           The tunable microwave dielectric properties of BaxSr1-xTiO3 (BST) films were 

investigated and correlated to structural characteristics. High quality films were deposited 

using pulsed laser deposition in conditions optimized to yield a 2D growth mode. Films 

were characterized using TEM and high-resolution XRD to quantify extended defect 

populations and strains. The temperature dependences of microwave dielectric properties 

were measured using interdigitated capacitors at GHz frequencies. The important effects 

that both homogeneous strains, from lattice and thermal-expansion-coefficient 

mismatches, and inhomogeneous strains, associated with threading dislocations, have on 

properties will be emphasized with regard to the physical observations. For example, 

strained BST films on GdScO3(110) and DyScO3(110) substrates had similar dislocation 

concentrations, which were two orders of magnitude lower than typical films on 

conventional substrates. Though bulk-like dielectric properties were observed for the 

slightly tensile strained (0.1%) BST film on GdScO3(110), the slightly compressive 

strained (0.3%) BST films on DyScO3(110) had much different (and worse) dielectric 

properties. Using simulations based on Landau-Devonshire theory, the experimental 

properties of BST on DyScO3 could be understood to arise from homogeneous strains. 
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