
 

 

Nanotechnology Impacting In Electronic Industries 

 
K.Kavitha1, A. Mohamed Sikkander2, SK.Rafi3 

1,2 (Department of Chemistry, Velammal Engineering College, Chennai-India ) 
3 (Department of Chemistry, Rangarajan Dr Sagunthala R&D Institute of Science & Technology Chennai-India) 
 

Abstract: Currently Science and Technology based research has been distorted for the rationale that of 

inventions and innovations been made within the field of visualizations, characterization, synthesis, materials 

and capability to commercially manufacture at 10-9 m scale level. At the dimension of 10-9 m ( billionth of a 

meter ) the capacity to make new and astonishing products and materials gets a incredible boost, this is often 

because at this scale we've the power to figure at atomic or molecular level and thus ready to create things 

which are extremely significant to current comparisons.Nanoelectronics and its industrial Applications a 

complicated meant to reinforce the knowledge domain of participants within the area of electronics. The 

extensive is well aware of the very fact that we sleep in the age of microelectronics, an expression which is 

resultant from the dimensions (1 µm) of a device’s active zone, the channel length of a field effect transistor 

or the girth of a gate dielectric. However, there are convincing indications that we are inflowing another era, 

namely the age of nanotechnology. Nanotechnology is playing vital role to perk_0 up the potential of electronic 

products. The proficiency skill also made the devices Very light making the manufactured goods easy to hold 

or move and at an equivalent time it's reduced the facility prerequisite. LCD and its improved versions are 

example. The eminence of display screens has enhanced tons while its size became very thick, decreased 

weight and abridged power consumption. Nanotechnology has finished size of chip very small but storage 

capacity up to 1 terabyte per sq in. These continually emergent applications include transistors, the essential 

switches that enable all recent computing, have shrunk and lesser through nanotechnology. Magnetic random 

access memory is making possible by nanometer-scale magnetic channel junction and may rapidly and 

efficiently save data during a system blackout or change resume-play features.Ultra-high description display 

and televisions are currently being sold that use quantum dots to manufacture supplementary vibrant colors 

while being more energy efficient. Flexible electronics are urbanized using, for instance, semiconductor 

nanomembranes for applications in smartphone and e-reader displays. In related nanomaterials like graphene 

and cellulosic nanomaterials are getting used for a variety of sorts of bendable electronics to facilitate 

wearable and “tattoo” sensors, photovoltaics which will be drapery onto clothing, and electronic paper which 

will be rolled up and doing. Interesting, flexible, lightweight, non-brittle, highly_ efficient electronics opens the 

door to countless elegant goods. Specially-receptive hearing aids; antimicrobial,antibacterial coatings on 

keyboards and telephone casing, conductive inks for written electronics for RFID,elegant cards,tidy packaging, 

and supple displays for e-book readers. Nanoparticle copper suspension are developed as a safer, cheaper, 

and more consistent choice to lead-based solder and other perilous materials commonly wont to fuse 

electronics within the congregation progression. 
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I. Introduction 

 
1.1 Nanoscience and Nanotechnologies 

Nanoscience is the study of facts and_ advancement of materials at atomic, molecular and 

macromolecular scales, where properties be discrepant noticeably from_ those_ at a_ bigger scale’ [1]. The extent 

of nanoscience to ‘practical’ devices is named_0 nanotechnologies. Nanotechnologies are based_0 on the 

development and_ integration of atoms and_ molecules to form materials, structures, mechanism, devices and 

systems at the nanoscale. Nanotechnologies are the task of nanoscience especially to industrial and commercial 

objectives. Industrial sectors rely on materials and devices made of atoms and molecules thus, in principle, all 

materials can be superior with nanomaterials, and_ all of industries can benefit from nanotechnologies. Within 

the reality, like any novel technology, the ‘cost versus additional advantage relationship will resolve the 

economic sectors which_ will more often than not enjoy nanotechnologies. Nanotechnologies_ are the design, 
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characterization, production_ and_ function of structures, devices and systems by scheming outline and size at the 

Nanometre scale. 

Nanoscience deals with the scientific study of objects with sizes within the 1–100 nm_ home in_ at slightest one 

dimension. But Nanotechnology deals with using_0 substance within the identical size range to develop products 

with possible practical function. it's_0 additional frequently than not supported nanoscience insight . It’s the 

pattern of functional materials, devices,_ and_0 systems from side to side control of matter on the nanometer 

length scale and therefore the development of novel properties and_ phenomena urbanized at that scale. A 

scientific and_ technical uprising has begun that is based upon the facility to_ systematically systematize and 

manipulate substance on the nanometer length_ scale. 

Nanoelectronics embrace some answers for a way we'd increase the capabilities of electronics devices while 

we decrease their weight and power utilization. a_0 number of the nanoelectronics_ areas under development, 

which you'll see the sights in additional aspect by following the links provided_ within the then_ section, 

contains the subsequent topics. Improving display screens on_0 electronics devices[2]. This involves reducing 

power utilization while_ declining the load and_ thickness of the screens.Increasing the density of memory chips. 

Researchers are becoming higher a kind of chip with a projected density of 1 terabyte of memory per sq in or 

superior [3]. Tumbling the dimensions of transistors utilized in included circuits. One researcher believes it 

possibly are going to_ be_ possible to "put the facility of all of today's present computers within the palm of 

your hand". 

Nanoelectronics covers a various set of devices and materials, with the common trait that they're so small that 

physical effects_ alter the materials ‘properties on_ a_0 nanoscale inter-atomic communications and quantum 

mechanical properties_ play a important role within the workings of those devices. At the nanoscalenew-fangled 

phenomena take priority over people who control within the macro-world. Quantum_0 effects like tunneling_ and 

atomistic disorder dominate the characteristics of those nanoscale devices The first transistors inbuilt 1947 

were over 1 centimeter in size; the littlest working transistor today is 7 nanometers long – over 1.4 million 

times smaller (1 cm equals 10 million_0 nanometers). The consequences of these efforts are billion-transistor 

processors where, once industry embraces 7nm manufacturing_ techniques, 20 billion_ transistor-based circuits 

are integrated into one chip. 

II. Nanoelectronic Devices 

 

2.1 Spintronics 

 

Besides transistors, nanoelectronic_ devices play a task in_0 data storage space . Here, spintronics –_ the 

study and exploitation_ in solid-state devices of electron spin and its associated moment of a magnet, along side 

charge –_0 is_ already a longtime technology [4]. Spintronics also plays a task_ in new technologies that exploit 

quantum behavior for computing (Fig:1) 

 

 

 

Figure: 1 Illustration of electron spin_ during a_ graphene lattice. 
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2.2 Optoelectronics 

 

Electronic devices that basis, detect and control light_ –_ i.e. optoelectronic devices – are available 

many shapes and forms. (Fig:2) 
 

 

Figure: 2 optoelectronic devices 

 

Extremely energy-efficient (less heat generation and power consumption) optical transportation are 

more_ and more significant because they need the potential to unravel one among the most important problems 

of our information_ age: energy consumption.(Fig:3) 
 

 

Figure: 3 Optical image of the graphene_0 wireless sensor biotransferred onto the_ surface of a tooth. 
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In_ the meadow of nanotechnology, materials_ like nanofibers and carbon nanotubes_ are used_ and 

mainly graphene has shown exciting potential for optoelectronic devices[5]. 

 

2.3 Displays 

 

Display technologies are often grouped into_ three_ wide technology areas; Organic_ LEDs, electronic 

paper and other devices_ projected to point out still images, and emission Displays [6]. 

2.4 Wearable, flexible electronics 

 

The age of wearable electronics is upon us as_ witness by the speedy growing array of smart watches, 

fitness bands and other highly developed, next-generation_ health monitor devices like electronic stick-on 

tattoos.Fig:4 
 

 

Figure: 4_  Extremely Thin and versatile Wearable Electronics: Soft & Smooth Screen 

 

If existing research is_ an indicator, wearable electronics will go far further than simply very small 

electronic devices or wearable, lithe computers. Not only will these devices be embedded in textile substrates 

but an electronics device or system could_ eventually become the material itself. Electronic textiles (e-textiles) 

will allow the planning_ and_ production_ of a_0 replacement_ generation_ of clothes with disseminated sensors and 

electronic functions[7]. Such e-textiles will have the ground-breaking ability to sense, act, store, emit, and_ 

move –_ think biomedical monitor functions or new man-machine interfaces –_0 while ideally leveraging an_ 

existing low-cost textile manufacturing infrastructure. 

III. Nanoelectronics in Energy 

 
Solar cells and_ supercapacitors are samples of areas where nanoelectronics is together a serious role in 

energy generation and storage. to find out more read our comprehensive sections on Nanotechnology in Energy 

and_ Graphene Nanotechnology in Energy. 

 

3.1 Molecular Electronics 

 

Distinct from nanoelectronics, where_ devices are scaled_ right down to nanoscale levels, molecular 

electronics deals with electronic processes that occur in molecular structures like those found in nature, from 

photosynthesis to signal transduction .Molecular electronics aims at the elemental understanding of charge 
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transport_ through molecules_ and is motivated by the vision_ of molecular circuits to_ enable miniscule, powerful 

and_ energy efficient computers 

IV. Conclusion 

 
Researchers at the Royal Melbourne Institute of Technology have established atomically-thin indium-

tin oxide sheets which will craft_ touchscreens that are cost fewer to manufacture and well as_ being lithe and 

comsumes a smaller amount power.Cadmium_ selenide_ nanocrystals deposited on plastic sheets are revealed to 

make flexible electronic circuits. Researchers_ are aiming for a_ grouping of flexibleness, an easy fabrication 

process and_0 low down power necessities. 

Integrating silicon nanophotonics mechanism into CMOS integrated circuits. This optical technique is 

proposed to supply higher speed data transmission between incorporated_0 circuits than is feasible with_ electrical 

signals. Researchers at UC Berkeley have established a_0 small power technique to use nanomagnets as switches, 

like transistors, in electrical circuits. Their method_ might cause electrical circuits with much lesser power 

consumption than transistor based circuits. 

Researchers at Georgia Tech, the University of Tokyo and Microsoft Research have urbanized a_0 way 

to print prototype circuit boards using standard inkjet printers. This may allow much advanced_ data rates for 

information transmission over fiber optics.Building transistors from carbon nanotubes to facilitate slightest 

transistor dimensions of a_0 small number of nanometers and developing_0 techniques to construct integrated 

circuits built with nanotube transistors.Researchers at Stanford_0 University have demonstrated a_ way to form 

functioning integrated circuits using carbon nanotubes. so as to form the circuit occupation they urbanized 

methods to get rid of metallic nanotubes, leaving only semiconducting nanotubes, also as an algorithm to 

affect uneven nanotubes. 

The display circuit they fabricated_ within_ the university labs contains 178 functioning 

transistors.Developing a lead free solder consistent enough for space missions and other high stress 

environments using copper nanoparticles. Transistors inbuilt single atom thick graphene film to enable very 

high pace transistors. Researchers have built-up a_0 stimulating method of forming PN junctions, a key 

component of transistors, in graphene. They showy the p_0 and n regions within_ the substrate. Whilst the 

graphene film was applied to the substrate electrons were either added or taken from the graphene, depending 

upon the doping of the_ substrate. 

The researchers believe_ that this method diminish_ the interruption of the graphene lattice which will 

occur with other methods. Makig gold nanoparticles with organic molecules to make a_ transistor referred to as 

a Nanoparticle Organic Memory Field-Effect Transistor(NOMFET). By means of carbon nanotubes to 

dependable electrons to illumine pixels, leading to a frivolous, millimeter wide "nanoemmissive" display 

board.Making incorporated circuits with features which will be measured in nanometers_ (nm), like the 

sequence that permits the assembly of integrated circuits with 22 nm wide transistor gates. 

Using nanosized magnetic trinkets to construct Magnetoresistive Random Access Memory 

(MRAM).Researchers have urbanized lower power,_ prominent density method using nanoscale magnets called 

magnetoelectric random access memory (MeRAM). Using nanowires to place up_ transistors without p-n 

junctions.Using buckyballs to create devices. By means of magnetic quantum dots in spintronic semiconductor 

devices .Spintronic devices are conventional to be significantly higher density and lower power utilization 

because they measure the spin of electronics to_ resolve 1 or 0, instead of measuring_ groups of electronics as 

wiped out current semiconductor devices. 
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