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INTRODUCTION: 

Currently there is no single internationally accepted definition of nanotechnology. Engineers and scientists working in this field simply describe it as “design and manufacture of artifacts in the range of 100 nanometers to 0.1nanometers”.

Nanotechnology is a vast field, a super set of physics, chemistry, biology, engineering and lot of other fields of science. Upon its complete realization, it’s going to change the way we se things, it’s going to bring a whole new industrial revolution changing our life style forever.

NANOMETR: 
Nanometer is one billionth f meter approximately 80000 times less than the diameter of an average human hair and ten times the diameter of the hydrogen atom. This is the scale at which nanotechnologists work.

What is nanotechnology?

Computers reproduce information at almost no cost. Bu treating atoms discretely, like computers treat bits of information. This would allow automatic construction of consumer’s goods without traditional labor, like a Xerox machine produces unlimited copies without a human retyping the original information. Electronics is fueled by miniaturization. Working smaller has led to the tools capable of manipulate the atoms of soil, air and water to make copies of it.

The shotgun marriage of chemistry and engineering called “nanotechnology” is ushering in the era of self-replicating machinery and self assembling consumer goods made from cheap raw atoms (drexler, merkle paraphrased).

Nanotechnology is molecular manufacturing or, more simply, building things one atom of molecular at a time with programmed nanoscopic robot arms. A nanometer is one billionth of a meter {3 – 4 atoms wide}. Utilizing the well understood chemical properties of atoms and molecules {how they “stick” together}, nanotechnology proposes the construction of novel molecular devices possessing extraordinary properties. The trick is to manipulate atoms individually and place them exactly where needed to produce the desired structure. This ability is almost in our grasp. The real charm of nanotechnology lies in the “smaller, faster and cheaper.” Think of having Pentium-111 computer as a single component in our ring. And that computer helps us perform all our daily works, in the most organized way. 
ATOMS: The Ultimate Components For Construction:

Nanometer is all about constructing machines with atoms. “Atoms never wear out.” consider building a gear, roller, bearing or hinge made out of, let’s say, perfect diamond. Now if you build one of these no stray atoms land where they don’t belong, and never stress beyond the diamond bond strength, the device will never, ever wear out! Never, because the atoms never wear out.
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SINGLE ELECTRON TRANSISTOR (OR) SET:

It is a new type of switching deice that uses controlled electron tunneling to amplify current. A set is made from two tunnel junctions that share a common electrode. A tunnel junction consists of two pieces of metal separated by a very thin {1 nm} insulator. As shown in the below figure. The only way for electrons in one of the metal electrodes to travel to the other electrode is to tunnel through the insulator. Since tunneling is a discrete process, the electric charge that flows through the tunnel junction flows in multiples of e, the charge of a single electron.
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As shown above in below figure, an SET can be made by placing two tunnel junctions in series. The two tunnel junctions create what is known as a “coulomb island” that electrons can only enter by tunneling through one of the insulators. This device has three terminals like an ordinary field effect transistor: the outside terminal of each tunnel junction, and a “gate” terminal. The capacitor may seem like a third tunnel junction, but it is much thicker than the others so that no electrons can tunnel through it. The capacitor simply serves as a way of setting the electric charge on the coulomb island.


    
 When the gate voltage is set to zero, very little tunneling occurs through the two tunnel junctions. This opposition to tunneling is raised to e/2Cg, which corresponds to half of the charge of an electron on the plates of the gate capacitor; the tunneling current goes up dramatically. The charge on the gate capacitor can be set to non-integral number of electron charges because charge transfer in metals is continuous. As illustrated in figure 3, this voltage controlled current behavior the Set’s operation much like that of a field effect transistor, but on a much smaller scale.
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Whenever electrons are constrained to a small region, the effect of energy quantization needs to be taken into account. In this all-metal type SET there are so many electrons in the coulomb island that these discrete energy levels appear to be a continuous energy quantization plays a much more important role. Quantum dots and resonant tunneling devices are two such devices.

Nanotechnology and Semiconductor Electronics:
The fabrication and operation of modern semiconductor electronics systems, such as computers and wireless communication systems rest upon nanotechnology. The application of nanotechnology fabrication techniques and the control and uniformity of nanostructure will become even more important for these and other ye to be invented semiconductor electronic based systems.

MICROELECTRONIC TWO-STATE DEVICES:

The power, flexibility, and ease of manufacture of conventional microelectronic two-state devices have been and continue to be at the heart of the revolution in computer and information technology that has swept the world during the past half century. Among the key properties of these solid state devices has been that they have themselves to miniaturization of electronic devices, especially computers.

First in the 1950’s and 1960’s solid state devices-transistors-replaced vacuum tubes and miniature all the devices (ex. Radios and televisions and electronic computers) that originally had been invented and manufactured using tube technology.

Then starting in mid 1960’s successive generations of smaller transistors began replacing larger ones. This permitted more transistors and more computing power to be packed in the same space.

In fact, as noted by Gordon Moore, the founder of Intel corporation, the no. of transistors of a solid state silicon integrated circuit “chip” begin doubling every 18 months. This trend now known as Moore’s law has continued to the present today. Very soon, how ever if computers are continue to get smaller and more powerful at the same rate, fundamentally new operational principles and the fabrication technologies, nanotechnology will need to be employed for miniature electronic devices. Still, it is important to understand

how conventional electronics works in order to understand the challenges to further miniaturization and to learn how to over come them.

Transistor “OFF”:

P semiconductor insulates & blocks current flow between “source” & “drain” contacts.


Transistor “ON”:


Current flows between “source” &”drain” when a positive charge is applied to “gate” polarizes carries &open “channel”.
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Molecular Compilers:

Computational nanotechnology includes not only the tools and techniques required to model proposed molecular machines, it must also include the tools required to specify such machines. Molecular proposals that would require millions of even billions of atoms have been made. The total atom count of an assembler might be roughly a billion atoms. While commercially available molecular modeling packages provide facilities to specify arbitrary structures, it is usually necessary to “point and click “for each atom involved. This is obviously unattractive for a devices as complex as an assembler with its roughly one billion atoms.

OVERVIEW OF ELECTRONIC NANOCOMPUTERS:

At the current rate of miniaturization, the conventional transistor technology will reach a minimum size limit at the turn of the century. Nonetheless, to maintain the current rate of advance in computers speed and information storage capacity, there must be continued increases in the density of computational elements on integrated circuit chips. This seems to be mandate and continued decreases drastically in size for transistor. So that, a change is necessary in the technology of the transistor.

Still, an electronic nanoComputer will continue to represent information in that storage and movement of electrons. Quantum dots and single-electron transistors govern tunneling of a small number of electrons through the influence of an electric field from a nearby gate electrode. Present-day, solid-state quantum dots can be made as small as 30 nanometers. In the future, they are likely to be made even smaller. Also, the quantum dot devices are sensitive to and can take advantage if the presence or absence of the charges of single electrons. Other electronic nanodevices tunneling devices (RTDs), also have been proposed, fabricated, and used in experiments. RTDs can be integrated with conventional microelectronics to create “hybrid” micro-nanoelectronic logic. These innovative devices have permitted the fabrication of much more dense electronic logic. Groups of quantum dots arranged to form “quantum-dot cells” and “wireless” cellular automata also are among the more innovative of the recent proposals.




Most of the preceding discussion is premised upon the implicit assumption that future, quantum-effect nanoelectronic devise will be fabricated in solid-state structures that are descendants of the present microelectronics, although much smaller in scale and operating according to different operating principles. However, a more radical approach is to fabricate nanometer-scale electronic devices using molecules. This is termed “molecular electronics”. Molecular electronic devices might be made even more precisely and smaller than solid-state nanoelectronic devices. This has at least one major advantage: smaller quantum dots tend to operate at higher temperatures. If we can make out of single molecule of smaller functional groups on a larger molecule they would be much smaller than current devices, and it might raise the operating temperatures of quantum dots to room temperature or higher.

There are two more concepts commonly associated with nanotechnology:

· Positional assembly.

· Self –replication

.POSITIONAL ASSEMBLY:

Positional control is fundamental to most manufacturing process as well as a wide range of other applications. Many types of positional devices have been proposed and used, ranging from robotic arms to Stewart platform. This paper discusses a new family of six degree of freedom positional control devices, which generally combine simple designs, high stiffness and strength, and a wider range of motion. Stiffness is particularly advantageous in very small (sub micron) positional devices as thermal motion is a significant source of positional uncertainty. The stiffness and thermally induced positional uncertainty of three designs—a robotic arm, a Stewart platform, and one member of the new family—are analyzed and compared. The Stewart platform provides the greatest stiffness for a given structural mass but has the most restrictive range of motion. The robotic arm is least stiff. The new proposal combines grater stiffness than the robotic arm with a significantly greater range of motion than the Stewart platform.

SELF-REPLICANT AND NANOTECHNOLOGY:

A circular objective of nanotechnology is the ability to make products inexpensively. While the ability to make a few very small, very precise molecular machines very expensively would clearly be a major scientific achievement, it would not fundamentally change how we make most products.

Fortunately, we are surrounded and inspired by products that are marvelously complex and yet very inexpensive. By watching birds soar effortlessly through the air, so we can take inspiration from nature as we develop molecular manufacturing systems. Airplanes are very different from birds: a 747 bears only the smallest resemblance to a duck even though both fly. The artificial self replicating systems that have been envisioned for molecular manufacturing bear about the same degree of similarity to their biological counterparts as a car might bear to a horse.

Horses and cars both provide transportation. Horses, however, can get their energy from potatoes, corn, sugar, hay, straw, grass, and countless other types of “fuel”. A car uses only a single artificial and carefully refined source of energy: gasoline. Putting sugar or straw into its gas tank is not recommended. Cars, on the other hand, need roads on which to travel; have to be provided with odd and very unnatural parts; are often difficult to repair and in general are simply unable to cope with a complex environment. They work because we want them to work, and because we can fairly inexpensively provide carefully controlled conditions under which they can perform as we desire.

 In the same way, the artificial self replicating systems that are being proposed for molecular manufacturing are inflexible and brittle. It’s difficult enough to design a system able to self replicate in a controlled environment. Let alone designing one that can approach the marvelous adaptability that hundreds of millions of years of evolution have give to living systems.

Designing a system that uses a single source of energy is both much easier to do and produces a much more efficient system: the horse pays for its ability to eat potatoes when grass isn’t available by being less efficient at both. For artificial systems where we wish to decrease design complexity and increase efficiency, we’ll design the system so that it can handle one source of energy, and handle that one source very well.

The mechanical designs proposed for nanotechnology are more reminiscent of a factory than of a living system. Molecular sale robotic arms able to move and position molecular parts would assemble rather rigid molecular products using methods more familiar to a machine shop than the complex brew of chemicals found in a cell. Although we are inspired by living systems, the actual designs are likely to owe more to design constraints and our human objectives than to living systems. Self-replication is but one of many abilities that living systems exhibit. 

Complexity of self replicating systems:

 If our designs are going to be very different from the living systems that inspired us, what approach are we going to follow? The study of artificial self replicating systems was first purposed by von Neumann in the 1940’s. subsequent work, including a study by NASA in 1980, confirmed and extended the basic insights of von Neumann. More recent work by drexler continued this trend and applied the concepts to molecular scale systems. The author has also contributed a few articles.

The following table illustrates the design complexity of several other systems:

Complexity of self-replicating systems (bits)…..

Von Neumann’s universal constructor                  ~500,000

Internet worm (Robert Morris, jr., 1988)            ~500,000

Mycoplasma genitalium                                      1,160,140

E.Coli





     9,278,442

Drexler’s assembler                                          ~100,000,000

Human




        ~6,400,000,000     

NASA lunar manufacturing facility   over 100,000,000,000

SYSEMS THAT FUNCTION IN A COMPLEX ENVIRONMENT:

If artificial self replicating systems will only function in carefully controlled artificial environments, how can we develop applications of nanotechnology that function in complex environments, such as the inside of the human body or a factory floor?

While self-replicating systems are the key to low cost, there is no nerd to have such systems function in the outside world. Instead, in an artificial and controlled environment they can manufacture simpler and more rugged systems that can then be transferred to their final destination medical devices designed to operate in the human body don’t have to self-replicate: we can manufacture them in a controlled environment and then inject them into the patient as needed. The resulting medical device will be simpler, smaller, more efficient and more precisely designed for the task at hand than a device designed to perform the same function and self replicate. This conclusion should hold generally: optimize device design for the desired function, manufacturing, and then transport the device from the manufacturing environment to the environment for which it was designed. A single device able to do everything would be harder to design and less efficient.

NANOPROTOTYPING AND NANOSESORS:

Desktop nanoprinter that can essentially deposit anything on any surface and the development of nanosensors that can function as digital antibodies are two of the topics that will be covered during a nanotechnology assembly panel discussion.

Nanoassembly machine has the potential of becoming a nanoscale rapid prototyping device that can build virtually any thing atom by atom. To create these nanocircuits, it needed to taken a page from a currently produced type of micron-size chip known as a field programmable gate array (FPGA). These FPGAs find their way into devices such as fax machines and laser printers, are produced with many logic gates and bits of memory, but the way they are connected is determined after manufacture. Nanoelectronics will be introduced commercially in hybrid chips containing micron and nano features.

In order to under stand processes at different levels of resolution; electronic, atomistic, nano, meso- and macroscopic, materials research has to make use of a variety of simulation and computational methods. the nanomaterials team is working to develop a new generation of materials research computing algorithms that bridges a wide range of distance and time scales. It is important not only to develop e0fficient, accurate tools for research at a particular level of resolution but to facilitate exchange of information through all levels. In the direction of decreasing resolution, information from ab into quantum and DFT methods will be used to develop effective. The goal is to overcome the limitations of particular methods and enable easy access to alternative approaches. 




Nanotech will make breakthrough in light industry:

Nanotechnology will be made great breakthrough in light industry and make great in the field, which makes people benefit from the technology. According to the introduction, the research about nanometer originated. From the beginning of 1980’s, since world faced a fervent fashion of technology. Through a decade’s endeavor of scientists, we have reached the world research level in the field of nanomaterials, but in other fields, we dropped behind the world.

As to the nanmaterials, some research lags also exist in the following aspects. The prospects of nanotechnology, pointed that sober attitude to nanotechnology for it can’t solve all problems we are facing today, nanotechnology has its own science rules. The future of nanotechnology will depend on scientist’s effort and market needs. It has both promising and dangerous aspects, which includes investment and science ventures.

  It is a goof thing for the manufacturers to learn market operation of scientific concepts, and to demonstrate their good sensitiveness; but on the hand, whether their products reflect the essence of nanotechnology is to be discussed, which demands government relative departments and product technical and quality monitoring department establish a series of technical rules about measurement methods and standards for supporting nanotechnology products in the markets are not real nanotechnology ones. The nanoparticles are floating if they accord with physics rule-brown movement to enter into foods and bodies and then into cells of bodies.

MICROMACHINES AND NANOTECHNOLOGY PRODUCTS:

	NAME
	FEATURES

	Custom Recticles or Targets
	Any desired micro image in chromium on glass substrate.

	Micro-electro-discharge

Machine / MG-ED82W
	Bores holes ,slots , profiles to 5 µm in conductive materials; incorporated WEDG unit permits dressing of electrodes to variety of diameters & shapes


APPLICATIONS:

· Dramatically faster computer processors and memory components

· Much stronger and lighter materials for aircraft and space vehicles

· New medicines and custom-designed drugs

· New photoelectric materials with significantly higher efficiencies and lower costs

· Micro-miniaturized scientific instruments and self-replicating systems for space travel

· Unanticipated products, designed by molecular computer-aided design tools, produced by nanorobots

CONCLUSION:

Our modern technology builds on an ancient tradition. Thirty thousands years ago chipping flint was the high technology of the day. Our ancestor grasped stones containing trillions of atoms and removed chips containing billions of trillions of atoms to make their ax heads. They made fine work with skills difficult to imitate today. This nanotechnology builds the chips at molecular level, instead of burning the features on the silicon chips. We call the product “chips” and we consider them exquisitely small, at least in comparison to ax heads. These microcircuits may be small by the standards of flint chippers, but each transistor still hold of atoms, and called “microcomputers” are still visible to naked eye.

Now a day every body wants any electronic device very small, so as to operate it very conveniently. Because small things always looks beautiful and easy to take with us to anywhere. Nanomachines can indeed have mechanical components of molecular size. This technology brings a prominent revolution in the production of aircrafts. This technology can produce things those are very smaller than laptops and palmtops, because this technology is completely based on atoms and molecules. So this technology can built any electronic device at molecular device. If we can use atoms and molecules in the domain of data transmission, we can definitely increase the data transmission speed million times higher than the ordinary speed. They have used metal tools to shape metals into better tools, computers to design and program better computers. And in this way, this technology solves the present generation problems and compensates the requirements.[image: image4.png]






Fig:  A tunnel junction and its schematic diagram
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Fig: Simple SET circuit
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Figure: Complete single electron transistor





       


STATUS





Design has been used 


in    micro   electronic computers since   the invention of integrated circuits.
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   DESIGN








Traditional wired design.




















Wireless ground state computing.











Wireless dissipative computing.





   OPERATING PRINCIPLE








Switching devices are connected with metal or doped polysilicon wires.








 Insulated     quantum       dots               influence    each    other    with   electrostatic      fields.        The computer is driven towards the ground state of the system of electrons.








 Insulated     quantum    dots influence each other with of


Electrostatic-fields.


Computation is done with meta-stable states.




















Macro- and mesoscopic


Phenomena, thermo dynamics








Atomic structure and dynamics








Electronic states, binding excitations magnetic effects








Atomic force fields





 Phenomenon logical models or continua





Number of atoms





1      100      1000      10,000      100,000       1,000,000





Quantum many-body methods





Effective embedding





Density functional methods





Effective 


Hamiltonians





Fig: Simple SET circuit








