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(% 3X) : Technology for manipulating and detecting electrons one by one has been developed with
nanometer-scale silicon devices. The technology includes precise single-electron transfer driven by
fast clock signal and its accuracy evaluation, fast charge sensing with a resolution of the elementary
charge, random-number generation utilizing stochastic behavior of individual electrons, signal
sensing based on stochastic resonance for electron motion, and suppression of the thermal

fluctuation of electron numbers. Furthermore, enhanced light emission in a nanoscale silicon thin



H=X21

film has been demonstrated. The developed technology is promising for ultralow-power devices and
circuits, high-sensitivity sensors, and electrical standards for new SI units, which will lead to the

realization of low-energy, ultra-sensitive, and high-precision electronics.
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