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Equlibrium domain structures commonly observed m epitaxial Pb-based ferroelectric thin
films are analyzed by finite element method (FEM) using a commercial package, ABAQUS.
Evolution of peniodic 90°-domain structures n epitaxial PbTiO; thin films on cubic single
crystalline substrates 1s analyzed as a function of decreasing temperature in order to simulate
coohing process after the film deposition at elevated temperature (75). The degree of c-axis
orientation (a) 1s determined as a function of temperature below the Curie temperature and
compared to the expermmental results. It is then possible to calculate the magnitude of misfit
strain during film growth and its relaxation due to dislocation generation. The dependence of
domain structures on the selection of cubic substrate and the chemical composition 1n
epitaxial PZT thmm films is also analyzed with the assumption that the major dniving force
for domain structures 1s thermo-elastic stramns ansing from the film-substrate interaction and
the cubic-tetragonal phase transformation. The FEM analysis also suggests that mitial musfit
stress at T 18 not fully relaxed and mnversely proportional to ¢-domain abundance.
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