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Abstract
In order to have computation and communication always available 
and ready to serve the user in an intelligent way, the devices 
must be mobile, autonomous and robust. Increased data rates, 
intelligence, limited size and restrictions on the power consumption 
are certain limitations of the current technologies. However, 
nanotechnology could provide the solutions of above limitations 
by the design, creation, utilization of materials whose constituent 
structures exist at nanoscale. With the current research advances of 
nanotechnology, emerging nano-electronics can provide a solution 
to reduce fabrication cost and allow a further circuit size scaling. 
The nanotechnology is capable of bringing wealth,  health and 
education without pollution, to every person on the planet.

Keywords
Nanowire (NW), Carbon Nanotubes (CNTs), CNTFET,  SOI

I. Introduction 
As complementary metal-oxide semi-conductor(CMOS) 
technology faces more and more severe physical barriers down 
the path of continuously feature size scaling, innovative nano-
scale devices and other post-CMOS technologies have been 
developed to enhance future circuit design and computation. The 
fundamental elements of current integrated systems include silicon 
transistors and copper wires. For nano-electronics the wires can be 
replaced by carbon nanotubes and nanowires and the transistors 
can be replaced by a nanowire or carbon nanotube transistor, 
negative differential resistors, quantum cellular automata and 
molecular switches. Nanofabrication possibilities are bright for 
future technologies. Nanotechnology are expected to enable 
the production of smaller, cheaper and powerful devices with 
increasing efficiency.
Moore’s Law: Moore’s law is the observation that the number 
of transistors on integrated circuits doubles approximately even 
two years.

II. Nanowire
Nanowire can be defined as structure that have a thickness 
or diameter constrained to tens of nanometers or less and an 
unconstrained length. There are two basic approach to synthesizing 
nanowires: top-down and bottom-up. A top-down approach reduces 
a large piece of material to small pieces by various means such as 
lithography or electrophoresis. A bottom-up approach synthesizes 
the nanowire by combining constituent adatoms.

III. Carbon Nanotubes (CNTs)
Carbon nanotubes are allotropes of carbon with a cylindrical 
nanostructure. Carbon nanotubes are the strongest and stiffest 
materials yet discovered in terms of tensile strength and elastic 
modulus respectively.Nanotube based transistors,also known as 
Carbon Nanotube Field Effect Transistor (CNTFET), have been 
made that operate at room temperature and that are capable of 
digital switching using a single electron. Single-Walled Carbon 
Nanotubes (SWNT) are used in solar panels due to their strong 
UV-NIR absorption characteristics.

Fig. 1: Carbon Nanotube (CNT)

IV. SOI Wafer Technology on Nano-Chips
Silicon on Insulator(SOI) technology refers to the use of a layered 
silicon-insulated-silicon substrate in place of conventional silicon 
substrate in semiconductor manufacturing, especially micro-
electronics. The implementation of SOI technology is one of 
several manufacturing strategies employed to allow the continued 
miniaturization of microelectronic devices. Silicon wafers is 
undergoing a change slowly with the SOI and other chips. The 
wafers used in the VLSI chips are GaP, InAs, InP, Quartz wafer, 
pyrex wafer, apires, Silicon Nitride wafers, Germanium wafers, 
Fused Silica, Float zone Silica, undoped silica characteristics, 
the integration level of nano-scale transistors continues to rise 
yearly, and has exceeded 100-million transistors on a chip. While 
devices are being miniaturized, the wafer size is increased to 
improve productivity.
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Fig. 2: SOI Wafer.

V. Conclusion
Molecular electronics, nanotubes and nano-devices address the 
state of the art in nano-electronics. The semiconductor industry 
is undergoing a transition from standard silicon interconnects to 
novel nanowires that include carbon nanotubes. New exciting 
opportunities in emerging materials will take system performance 
beyond that offered by traditional CMOS based microelectronics. 
Nanofabrication possibilities are bright for future technologies.
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