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Innovation in atomically controlled engineering of plasma etching technology
with builiding a collaborative environment for theory, computation, and
measurement

Sekine, Makoto
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In this stud%, we aim to establish a hierarchical analysis scheme by
dividing the reaction process into three stages: (1) reaction in the gas phase, (2) active species
transport, and (3) surface reaction. For each of these reactions, we have developed a theory in
principle. We have conducted simulation prediction using computational science, and demonstrated
verification experiments by subdividing the reaction into elementary processes. Also we have
performed etching processes that can handle mass production. We have conducted a kinetic analysis of
the progress of the interaction between the plasma and the surface, in order to build a research
foundation integrating theory, computation, and experiment. We have systematized "atomic scale
engineering” of plasma-surface interactions and pioneered fundamental technologies that will
contribute to the creation of the next generation of innovative electronic information devices.
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