2017 2019

Studies on negative oxygen ions for applying nano processing and uniform cluster
at room temperature
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This study proposed a method using reactive negative ions that has better
controllability and uniform energy compared to the direct plasma method. A machine for verifying the
principle of the new method was designed and constructed based on our own simulations. In a
planar-type of plasma source in the machine, the electromagnetic fields were optimized for
generating oxygen negative ions. Also, an appropriate spatial distribution of electron temperature
(Te) was realized in which Te was measured by a double probe. Values of other plasma parameters for
extracting the negative ions with a uniform energy were investigated by simulation. This simulation
considered the self-electric field of the negative ions. In addition, the operating mode of the
machine necessary for the experiments to produce atomic layer deposition (ALD) films have been
experimentally established. With these, the preparation for verifying the atomic layer deposition
film by the negative ions was completed.
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