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Crystallization of ion-beam-sputtered (Ba,Sr)TiO; films by millimeter-wave heating
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(Ba,Sr)TiO; films were deposited by ion beam sputtering and annealed by millimeter-wave heating to be

crystallized. Tt was revealed that an oxygen ratio of gas introduced into an ion source influenced on both crystallinity

and phases in the films and the ratio of Ar/O2=1 was the best. Films prepared by mixed gas (Ar/O2=1) were

crystallized at 823K by an electric furnace, which was about 100K lower than values which other researchers

reported. This could possibly be because ion beam sputtering enables to deposit films at lower pressure than other

sputtering technique and as a result, contamination of films by sputtering gas like Ar is less. Additionally, the films

were crystallized at quite low temperature of 723K by millimeter-wave heating. Relative dielectric constants of the

films prepared by both the electric furnace and millimeter-wave heating were measured and the value of

millimeter-wave heated film was approximately 430, which was four times as high as that of the electric furnace.
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Fig. 1 XRD patterns of BST films prepared by sputtering gas of various
Ar/O2 ratio and then annealed at 923K by the electric furnace. For
reference, a XRD pattern of as-deposited film is shown.
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Fig. 2 Changes of XRD patterns of BST films annealed by the electric

furnace with temperetures.
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Fig. 3 Changes of XRD patterns of BST films annealed by

millimeter-wave heating with temperatures.
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