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 ABSTRACT 

The semiconductor industry has been able to improve the performance of electronic systems for more than four 

decades by making ever-smaller devices. However, this approach will soon encounter both scientific and technical 

limits, which is why the industry is exploring a number of alternative device technologies. Here we review the 

progress that has been made with carbon nanotubes and, more recently, graphene layers and quantum computing. 

Field-effect transistors based on semiconductor nanotubes and have already been demonstrated, and metallic 

nanotubes could be used as high-performance interconnects. Moreover, owing to the excellent optical properties of 

nanotubes it could be possible to make both electronic and optoelectronic devices from the same material. Here we 

are going to discuss all about what actually nanotechnology is. Basically fabrication process of various devices using 

this technology, its impact on development and advancement of the society. Each and every new technology brings 

severe problems along with its great impact which overcome these problems but on the whole we can’t neglect 

them. Therefore we have been discussing the disadvantages of this advanced technology to create awareness among 

the people.  
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I. INTRODUCTION 

Nanotechnology deals with systems designed and manufactured at the scale of the atom, or the nanometre scale. 

More specifically, nanotechnology deals with structures of less than 100 nanometres (nm). One nm is 1 billionth of a 

meter. Nanotechnology involves the manipulation and control of atoms and molecules, the building blocks of all 

materials. Broadly speaking, there are two approaches in nanotechnology: bottom-up and top-down. The first 

approach, the bottom-up, involves manipulating small numbers individual atoms or more complex molecules, into 

structures typically using minute probes. The second, top-down, approach implies controlling processes to force and 

molecules to build-up themselves to desired locations and/or structures atoms. 
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II. FABRICATION 

Fabricating structures at the nano level can be broken down into two main methods; top down and bottom up 

construction.  

2.1 Top down Fabrication: Top down fabrication can be likened to sculpting from a block of stone. A piece of 

the base material is gradually eroded until the desired shape is achieved. That is, you start at the top of the blank 

piece and work your way down removing material from where it is not required. Nanotechnology techniques for top 

down fabrication vary but can be split into mechanical and chemical fabrication techniques.  

2.2 Top-Down Fabrication Techniques: The most top down fabrication technique is nanolithography. In this 

process, required material is protected by a mask and the exposed material is etched away. Depending upon the level 

of resolution required for features in the final product, etching of the base material can be done chemically using 

acids or mechanically using ultraviolet light, x-rays or electron beams. This is the technique applied to the 

manufacture of computer chips.  

2.3 Bottom-Up Fabrication: Bottom up fabrication can be likened to building a brick house. Instead of placing 

bricks one at a time to produce a house, bottom up fabrication techniques place atoms or molecules one at a time to 

build the desired nanostructure. Such processes are time consuming and so self assembly techniques are employed 

where the atoms arrange themselves as required. 

2.4 Bottom up Fabrication Techniques: Self assembling nanomachines are regularly mentioned by science 

fiction writers but significant obstacles including the laws of physics will need to be overcome or circumvented 

before this becomes a reality. Other areas involving bottom up fabrication are already quite successful. 

Manufacturing quantum dots by self-assembly quantum dots has rendered the top down lithographic approach to 

semiconductor quantum dot fabrication virtually obsolete. 

 

 

Fig.2 
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III. APPLICATIONS 

Nanotechnology may offer new ways of working for electronics. Nanotechnology science is developing new circuit 

materials, new processors, new means of storing information and new manners of transferring information. 

Nanotechnology can offer greater versatility because of faster data transfer, more “on the go” processing capabilities 

and larger data memories.  

A new field is emerging in electronics that will be a giant leap in computer and electronics science. It is the field of 

quantum computing and quantum technology. Quantum computing is area of scientific knowledge aimed at 

developing computer technology based on the principles of quantum theory. In quantum computing the “qbit” 

instead of the traditional bit of information is used. Traditionally, a bit can assume two values: 1 and 0. All the 

computers up-to-date are based on the “bit” principle. However, the new “qbit” is able to process anything between 

0 and 1. This implies that new types of calculations and high processing speeds can be achieved. Quantum 

computers have been more of a research area until now. But recently, the first quantum computer has been built in 

the United States, according to a recent paper published on the prestigious scientific journal Nature Physics. This 

new computer is said to achieve unseen processing speeds to the tune of a billion times per second, making this the 

fastest chip on earth. We are bound to see many nano technological applications within the electronic industry in the 

near future. These will undoubtedly increase the quality of life of our society. 

 

3.1 Quantum Computing :Quantum computing is a new area of computer science and technology that deals 

with a whole new approach to designing and developing computers. Quantum computers utilizes quantum theory to 

develop new computer technology. Quantum theory deals with matter at the quantum levels, that is, at the subatomic 

particle level.  

A Quantum computer represents a new paradigm in computer science and technology. It has the potential to be “the 

next step” in computing technology and it promises to deliver incredibly faster computers with a huge increase in 

computing performance. Quantum computers will be able to manage, transfer, store, and process unbelievable 

amounts of electronic data at extremely high speeds.  

In quantum computing the “qbit” is used instead of the traditional bit. Today’s computers use the “bit” of 

information which can assume two values: 1 and 0. New quantum computers utilize the new “qbit”, which is 

assuming infinite values, anything between 0 and 1. This implies that new types of calculations and high processing 

speeds can be achieved. In its tireless efforts to create smaller and more powerful structures for integrated circuits, 

Infineon Technologies has achieved a further breakthrough in its Munich laboratories: researchers here have 

constructed the world's smallest nanotube transistor, with a channel length of only 18 nm - the most advanced 

transistors currently in production are almost four times this size. 

To build their nanotransistor, the researchers grew carbon nanotubes, each one measuring only 0.7 to 1.1 nm in 

diameter, in a controlled process. A single human hair is around 100,000 times thicker by comparison. The 

Nanotubes transistor just unveiled can deliver currents in excess of 15 microampere at a supply voltage of only 0 
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.4V (0.7V is currently the norm). A current density some 10 times above that of silicon, today’s standard material, 

has been observed. On the basis of the test results, Infineon researchers are confident that they can go on 

miniaturizing transistors at the same rate as previously .Even supply voltages as low as 0 .35V , which are according 

to the ITRS currently not expected before the year 2018, could be realized if carbon nanotubes are used as the 

material.  

      

Fig. 3: Infineon unveils world`s smallest nanotube transistor Fig.4: Application field of Nanotechnology 

 

3.2 Information and Communication: Current high-technology production processes are based on traditional 

top down strategies, where nanotechnology has already been introduced silently. The critical length scale of 

integrated is already at the nanoscale (50 nm and below) regarding the gate length of transistors in CPUs or DRAM 

devices.  

 

3.3 Memory Storage: Electronic memory designs in the past have largely relied on the formation of transistors. 

However, research into switch based electronics has offered an alternative using reconfigurable interconnections 

between vertical and horizontal wiring arrays to create ultra high density memories. Two leaders in this area are 

Nantero which has developed a carbon nanotube based crossbar memory called Nano-RAM and Hewlett-Packard 

which has proposedthe use of memristor material as a future replacement of Flash memory.  

 

3.4 Novel Semiconductor Devices: An example of such novel devices is based on spintronics.The dependence 

of the resistance of a material (due to the spin of the electrons) on an external field is called magneto resistance. This 

effect can be significantly amplified (GMR - Giant Magneto-Resistance) for nanosized objects, for example when 

two ferromagnetic layers are separated by a nonmagnetic layer, which is several nanometers thick (e.g. Co-Cu-Co). 
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The GMR effect has led to a strong increase in the data storage density of hard disks and made the gigabyte range 

possible. The so called tunneling magneto resistance (TMR) is very similar to GMR and based on the spin 

dependent tunneling of electrons through adjacent ferromagnetic layers. Both GMR and TMR effects can be used to 

create a non-volatile main memory for computers, such as the so called magnetic random access memory or 

MRAM.  

In 1999, the ultimate CMOS transistor developed at the Laboratory for Electronics and Information Technology in 

Grenoble, France, tested the limits of the principles of the MOSFET transistor with a diameter of 18 nm 

(approximately 70 atoms placed side by side). This was almost one tenth the size of the smallest industrial transistor 

in 2003 (130 nm in 2003, 90 nm in 2004, 65 nm in 2005 and 45 nm in 2007). It enabled the theoretical integration of 

seven billion junctions on a €1 coin. However, the CMOS transistor, which was created in 1999, was not a simple 

research experiment to study how CMOS technology functions, but rather a demonstration of how this technology 

functions now that we ourselves are getting ever closer to working on a molecular scale. Today it would be 

impossible to master the coordinated assembly of a large number of these transistors on a circuit and it would also 

be impossible to create this on an industrial level.[8]  

 

3.5Novel Optoelectronic Devices: In the modern communication technology traditional analog electrical 

devices are increasingly replaced by optical or optoelectronic devices due to their enormous bandwidth and capacity, 

respectively. Two promising examples are photonic crystals and quantum dots. Photonic crystals are materials with 

a periodic variation in the refractive index with a lattice constant that is half the wavelength of the light used. They 

offer a selectable band gap for the propagation of a certain wavelength, thus they resemble a semiconductor, but for 

light or photons instead of electrons. Quantum dots are nanoscaled objects, which can be used, among many other 

things, for the construction of lasers. The advantage of a quantum dot laser over the traditional semiconductor laser 

is that their emitted wavelength depends on the diameter of the dot. Quantum dot lasers are cheaper and offer a 

higher beam quality than conventional laser diodes.  

 

3.6 Displays: The use of carbon nanotubes as “self-sharpening” cold cathodes in plasma televisions has been 

limited by improvements in the competing LCD televisions and concerns over the energy consumption of large 

plasma TV sets, California has enacted ground-breaking legislation limiting the energy consumption of TV sets and 

other states are likely to follow. Plasma TVs are typically less energy-efficient than LCD TVs which are becoming 

more efficient as LCDs replace fluorescent backlights. LEDs are replacing fluorescent tubes in TV and monitor 

screens to reduce power usage and mercury usage. Eventually they will start to replace fluorescent lighting more 

generally as costs start to fall. Efficiency and spectral performance can be modified using quantum dots, nano-sized 

particles of silicon that absorb unwanted frequencies and re-emit at desired frequencies. Silicon quantum dots will 

replace the first generation Cd materials 

 



International Journal of Advance Research In Science And Engineering           http://www.ijarse.com 

IJARSE, Vol. No.3, Issue No.5, May 2014                                                        ISSN-2319-8354(E) 

 

104 | P a g e  
www.ijarse.com 

 

IV. CONCLUSION AND FUTURE SCOPE 

 

The future of nanotechnology could improve the outlook for medical patients with serious illnesses or injuries. 

Physicians could theoretically study nano surgery and be able to attack illness and injury at the molecular level. 

This, of course, could eradicate cancer as the surgical procedures would be done on the cellular base. Cancer cells 

would be identified, removed, and the surgical implantation of healthy cells would soon follow. Moreover, there 

would be an entire nano surgical field to help cure everything from natural aging to diabetes to bone spurs. 

The future of nanotechnology could very well include the use of nanorobotics. These nanorobots have the potential 

to take on human tasks as well as tasks that humans could never complete. The rebuilding of the depleted ozone 

layer could potentially be able to be performed. 

Nanorobots could single out molecules of water contaminants. We could put these tiny robots to use keeping the 

environment cleaner than ever since they could break it down to each atom of water. These nanorobots could also 

take over human jobs, especially those in high tech positions. If we wipe out too many human high paying, high tech 

positions then we threatened the world economy. Nanotechnology, like any other branch of science, is primarily 

concerned with understanding how nature works. We have discussed how our efforts to produce devices and 

manipulate matter are still at a very primitive stage compared to nature. Nature has the ability to design highly 

energy efficient systems that operate precisely and without waste, fix only that which needs fixing, do only that 

which needs doing and no more. 

While many branches of what now falls under the term nanotechnology are not new, it is the combination of existing 

technologies with our new found ability to observe and manipulate at the atomic scale that makes it so compelling 

from scientific, business and political view points. For the scientist, advancing the sum total of human knowledge 

has long been the driving force behind discovery, from the gentlemen scientist of the 17th and 18th centuries to our 

current academic infrastructure. Nanotechnology is at a very early stage in our attempts to understand the world 

around us, and will provide inspiration and drive for many generations of scientist. Nanotechnology promises far 

more significant economic, military and cultural changes than those created by the internet, and with technology 

advancing so fast, and development and adoption cycles becoming shorter. so compelling from scientific, business 

and political view points. For the scientist, advancing the sum total of human knowledge has long been the driving 

force behind discovery, from the gentlemen scientist of the 17th and 18th centuries to our current academic 

infrastructure. Nanotechnology is at a very early stage in our attempts to understand the world around us, and will 

provide inspiration and drive for many generations of scientist.Nanotechnology promises far more significant 

economic, military and cultural changes than those created by the internet, and with technology advancing so fast, 

and development and adoption cycles becoming shorter 
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