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Control of Active Oxygen in Synthesis of High Temperature Superconducting
Films

oooooool00ooooooon
N. TERADADO O 0O0OH. IHARA

An effect of active species in sputter synthesis of copper-oxygen films has been
investigated. A control of the active species for promotion of surface oxidation during
film-growth of complex oxides, including high temperature superconductors (HTS), has
been attempted.

An excellent coincidence in an oxygen-partial pressure dependence of oxygen con-
centration of Cu-O films and plasma emission-intensity of atomic oxygen in reactive
sputtering has been confirmed. It indicates that the atomic oxygen should be one of the
dominant oxidizers in the glow plasma presented in sputter deposition process of Cu-O
films.

A study of relationship between the emission spectra and sputtering methods showed
that the higher specific density of the atomic species should be achieved in the better
confined process-plasma, e.g. those by means of magnetron cathodes. The promotion of
the surface reaction by the atomic oxygen caused well oxidized feature of as-grown
films of HTS, and related compounds. Superconducting transition temperature higher
than 90 K is obtained in the as-grown YBa,O, , films. For realizing stronger oxida-
tion, in other word, anion-doping, an atomic oxygen source using high density plasma,
which should provide more dense atomic oxygen has been developed. A flux density of
the atoms measured on growing surfaces up to Bxtéms/cmMisec was achieved. Uti-
lization of this source resulted in a rise of hole-concentration beyond the upper limit
achievable by conventional cation-site modulations.

These results means the control methods of active species should be useful not only
the control of oxidation in oxides films but also an key tool to control electronic struc-
ture and to search new functional materials.
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