
Chapter 7
General Summary

In this book, the research topics concerns the oxide thin-film materials for the elec-
tronics device applications, which were performed by author’s grouped at NIMS. In
each chapter, the following knowledge are confirmed:

Chapters 2 and 3: The interface structure of Schottky metal on oxide semicon-
ductor.
The termination difference is effective on themetal/oxide formation. The oxygen-
terminated surface can easily degrade the interface properties. Oxygen indicated
the reduction process and/or passivation process is effective.
Chapters 4 and 5: The oxygen effect on the switching properties of ReRAM
structure.
Oxygen plays a role of balance for the redox reaction at the metal/oxide interface.
In the case of the nanoelectrite material combination, the density of the oxygen
affects the ion migration in the materials. By changing the material combination,
the density of the oxygen in the metal/oxide can be controlled.
Chapter 6: Brief introduction of combinatorial thin-film synthesis
In the former chapters, for systematic investigation, combinatorial thin-film syn-
thesis was used. We briefly introduced the combinatorial synthesis and analy-
sis. Especially, our developed combinatorial ion-beam deposition technique was
mainly introduced. By using combinatorial technique, systematic investigation
and acceleration of material development is achieved. This technique is suitable
for the analysis of the hetero interface.

In addition, to investigate the interface structure nondestructively, hard X-ray
photoelectron spectroscopy (HX-PES) was used. All HX-PES experiments were
performed at the SPring-8 BL15XU undulator beamline (NIMS beamline).

On the basis of above results, in the oxide-based electrical thin-film materials,
oxygen plays an important role as well-known. Our results also imply to control the
oxygen function. The surface termination, surface passivation, and material combi-
nation are effective in addition to the process conditions such as growth temperature
and process ambient. This knowledge is important for nanoscale engineering of the
electrical materials.
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