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Over a number of last decades increase of integration by further miniaturization has been the tendency of electronics development [1]. One may ask a reasonable question: are there any fundamental limitations for the size reduction of electronic elements? Modern technology is capable of reproducible fabrication of nanostructures with sub-10 nm features [2,3]. At these scales various quantum size phenomena suppress electric conductivity in normal metals [4], reduce charge mobility in semiconductors [5] and lead to finite resistivity in superconductors [6-8]. All mentioned effects result in fundamental limitations on utilization of ultra-small elements in nanoelectronic circuits. However, the indicated size effects may lead to a new class of quantum logic [9], and can be used for various applications: for example – quantum standard of electric current [10].
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