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In order to elucidate the mechanism of the asymmetric critical current
property (so-called superconducting diode property) in high-temperature superconducting films, this
study analysed the nanostructure of the high-temperature superconducting thin films that exhibit the

property, designed a superconducting diode element and demonstrated the rectification effect.
As a result, it was confirmed that the asymmetric critical current property appeared in the
rare-earth-based high-Tc superconducting films deposited using a pulsed laser deposition system over
a wide temperature and magnetic field range. Furthermore, nano-structural analysis revealed that
the better the lattice matching between the superconducting thin film and buffer layers, the better
the properties. Finally, using the thin film, a device with a permanent magnet that does not require
an external magnetic field was fabricated and rectification operation using a superconducting diode
was demonstrated.
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