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ABSTRACT

Nanostructures in dimensions less than about 10-20 nm show interesting structural, electrical,
mechanical, and chemical properties, which have the potential to manufacture semiconductor
and related products with improved performance. In theory, two routes exist to manufacture such
a product - top-down and bottom-up. In top-down approach, a part is made by removing excess
material from a larger block of material. Many layers of materials are assembled to make the
final product. In the semiconductor world, often, all the required parts are made in a deposit and
etch away process, or by selectively depositing a material using a mask Products such as
integrated circuits, lasers, light emitting diodes, detectors, solar cells etc. are being manufactured
using the conventional top-down approach. During the last two decades “self-assembly" has been
advocated as an alternate of lithography. This bottom-up method claims that one can
manufacture parts by using the tendency of molecules to aggregate to form larger blocks. A part
of this approach stems from the nature's marvelous method that creates living organisms. True
self assembly processes involve programmed cell death or apoptosis [1-2] For instance, when a
fetus develops, it grows in a pre-defined fashion, this controlled growth is true self assembly.
However, till date, the possibility of true self assembly has not been proved experimentally. All
the experiments conducted till date under the umbrella of "self-assembly" are based on simple
selective chemistry. In future, a clever idea might make self-assembly possible. However, at this
time, all the existing "self-assembly" methods cannot result in useful green energy conversion
and storage products because of certain inherent problems.
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