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Nanotechnology is a new and exciting field dealing with the design, characterization, production and application of structures, devices and systems by controlling shape and size at the nanometer scale, and the exploitation of matter when it is deliberately structured at a very small scale. Nanoelectronics deals with the question of what happens to an (electronic) device when one or more of its dimensions is in the nano range, say in the range of 100 nm down to 1 nm. Much is known for devices with sizes larger than that (Microelectronics) and the atomic physics deals very successfully with atomic sizes (less than 1 nm). About one third of this talk is devoted to nanoCMOS MOSFET, including Silicon-on-Insulator (SOI) multi-gate MOSFETs and FinFETs. Moore’s Law and the latest edition of the International Technology Roadmap for Semiconductors (ITRS, http://www.itrs.net ) will be briefly discussed. In the second third of the talk the fundamental, physics based limits to miniaturization and “ultimate” scaling will be discussed, which are applicable to all types of electronic devices, including the nanoCMOS MOSFET. The need thus will become apparent for “more than Moore” CMOS and the invention of new types of devices. The last third of the talk will present a couple of examples of emerging nanoelectronics devices such as carbon nanotube (CNT) FETs and the single electron tunneling (SET) transistor.
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