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Abstract

Bismuth ferrite is a lead-free multiferroic perovskite material. The objective of this study
is to investigate the influence of process parameters on the surface morphology and phase
composition of bismuth ferrite thin films deposited by the sol-gel method. Various process
parameters were considered, including the number of film layers, the annealing time, the
substrates, and the rotational speed of the spin coating machine. While copper substrates were
used for thin film deposition with a vacuum annealing, a large amount of bismuth oxide phase
was found in the films. In contrast, when the annealing process of the films was conducted
under an ambient atmosphere, a large amount of copper oxide was detected in the thin films.
For aluminum substrates with an ambient atmosphere annealing, the primary phase
composition was bismuth ferrite in the X-ray diffraction (XRD) analysis of the thin films.
While the rotation speed of the spin coater was increased to 4000 rpm, the films exhibited the
optimal properties with smooth and dense surface morphologies. However, a significant
number of pores was found on the surface of the thin films while the annealing process was
performed in a vacuum environment.
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