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transferred, and the patterns are etched to create devices. The limiting step is the pattern transfer.
Non-optical methods of lithography are being pursued to overcome this size limitation. The
lithographic process is arguably the key 23 enabling technology for the digital age. Lithography is
used to pattern features of complex geometries as small as 50 nm with a remarkable level of
perfection and placement ( registration ) with respect to the underlying substrate enabling
hundreds of millions of devices to be fabricated on a single chip. But as the shrinking length scales
continue, new imaging materials may be required to meet manufacturing constraints. These
methods include block copolymer lithography, electron beam lithography, and nano-imprint 24
lithography. An entirely new, bottom-up architecture based on nano building blocks such as
carbon nanotubes and semiconducting nanowires is being pursued by others. In this approach,
nanoscale devices are constructed by direct, three-25 dimensional synthesis. Transistors are one
such example. The...
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