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Control of quantum material properties by deterministic doping method
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The first purpose of this study was to establish a deterministic doping
method that realizes doping to regions of 10 nm or less and is applicable to next generation
devices.The second purpose was to control physical properties of quantum devices including single
dopant silicon devices and single silicon - vacancy diamond devices. Specifically, we have developed

(1) a single dopant doping process module in the region of 10 nm or less. We succeeded in
observation and control of (2) quantum transport in single dopant silicon devices and (3)
luminescence from single dopant silicon - vacancy in diamonds. Establishment of the deterministic
doping method contributing to the future extension of CMOS technology and realization of its quantum

physical property control are major achievements.
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