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ABSTRACT: This paper reviews the expected wide impact of nanotechnology for wireless 

devices and communication technologies. As the communication field developed with the VLSI 

technology with the appearance of multiple device embedded technique on same platform. The 

communication device possesses some property for build the communication device (DTE) and 

communication equipment (DCE). These devise are fabricated using the suitable technology 

which reduce the power application with maximum throughput from the system. The progressive 

NANO technology gives the solution in the RF  high frequency region communication device 

and equipment designing. Also the communication equipment which are building with 

nanomaterial  with device engineering are effective and give the promising solution in all 

communication as well as data storage application  
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1. Introduction 

One of the major goal of the wireless industry aims to provide intelligence: computation and 

communication always available and ready to serve the user in an intelligent way. Mobile 

devices together with the intelligence that will be embedded in human environments – home, 

office, public places – will create a new information exchanging platform that enables sensing, 

computing, and communication. Core requirements for this kind of intelligence are the devices 

are autonomous, platform independent and robust easy deployed and they survive without 

explicit management or care. As shown in Fig. 1, wireless devices will be the gateways to 

personally access intelligence and needed information. Mobility also implies limited size and 

restrictions on the power consumption.  
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Seamless connectivity with other devices and fixed networks is a crucial enabler for 

ambient intelligence systems – this leads to requirements for increased data rates of the wireless 

links. Intelligence, sensing, context awareness, and increased data rates require costly affairs in 

terms of money, computing power and data rate, which together with the size limitations leads to 

severe challenges in ground reality management. 

 

 

Figure 1: Devices for intelligence. 

All these requirements combined lead to a situation, which cannot be resolved effectively 

with current technologies. In literature, nanotechnology could provide solutions for sensing, 

actuation, radio, embedding intelligence into the environment, power efficient computing, 

memory, energy sources, human–machine interaction, materials, mechanics, manufacturing, and 

environmental issues. 

Nanotechnology is a field of science and technology of controlling matter on a scale 

between 1-100 nanometers. It is a highly multidisciplinary field, bringing together many fields, 

including electrical and mechanical engineering, physics, chemistry, and biosciences. 

Nanotechnology will radically affect all these disciplines and their application areas [5].  

 

2.  Relevant technology  

2.1 Sensors and sensing  

Micromechanical sensors became an elementary part of automotive technologies in mid 

1990, after the many years more miniaturized micromechanical sensors are enabling novel 

features for consumer electronics and mobile devices. Within next few years development of 

truly embedded sensors based on nanostructures will become a part of our everyday intelligent 

environments. Nanotechnologies may also give the device with the sensory skills of humans 

based on wearable or embedded sensors and the capabilities to aggregate this immense global 

sensory data into meaningful information. This requires novel technologies and cross-

disciplinary research in terms of material, material development engineering, device deployment, 
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as per application development. Embedding intelligent devices into physical objects of the world 

requires that devices adapt to their environment and become a part of the network of devices 

surrounding them. There is no way to configure this kind of a huge system manually – top down. 

Nanotechnology can help to develop novel kind of intelligent devices where learning is one of 

the key characteristic properties of the system, similarly to biological systems, which grow and 

adapt to the environment autonomously [8]. 

Nanotechnologies may open solutions for sensors that are robust in harsh environmental 

conditions over long period of time. Today mechanical sensors – pressure and acceleration 

sensors – are already demonstrated to fulfill these requirements, but we do not have chemical or 

biochemical sensors that are stable or robust enough. Furthermore, the future embedded sensors 

need to be so inexpensive and ecologically sustainable that they can be used in very large 

numbers [12]. The main goal and challenges in nanotechnologies in sensors is miniaturization. 

The size of the sensor depends on measurement itself, and the sensors need to be packaged in an 

Sensing your environment Gateway to cellular/IP networks Global Service Content Community 

Physical objects in environment Future “wearable” personal trusted devices , Local Sensor Other 

devices appropriate way to integrate them with measurements. 

Nanotechnologies will enable new materials and new sensing elements for sensors. It will 

become possible to create sensors that consist of huge arrays of similar sensing elements and 

thus develop novel-sensing principles for example for chemical and biochemical sensors. 

 

2.2. Communication 

RF operation in the GHz frequency range brings challenges not only with range and 

interference avoidance, but also with processing speed. The radio frequency determines the basic 

clock speeds and sets requirements on how often certain physical and medium access control 

layer signal processing algorithms need to be run per second. Here nanotechnology could help. 

For example, recent advances in nanotechnology and scaling allow building of systems with a 

large number of Nano scale resonators, e.g., MEMS, NEMS device [1], which could be used for 

GHz signal processing applications. This type of a system can make spectral processing in RF 

domain feasible.  

This is of special importance for high data rate wireless communications system. One 

particularly important application would be spectral sensing in mobile devices with flexible 

spectrum use and/or cognitive radio features. Their wide radio spectrum bands need to be 

repeatedly scanned in real-time with low power consumption. In addition, a lot of processing 

speed and power is needed to analyze the data and run all the algorithms which enable intelligent 

use of spectrum and fast adaptation to dynamically changing radio environment. With current 

technologies only limited versions of fully cognitive applications could be realized, in particular 

when operation frequencies are in the GHz range. 

Another interesting application is wireless ad-hoc networks with large number of 

extremely low-cost, low-power elements. For example, all the required components of a wireless 
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sensor node, i.e., a sensing unit, a processing unit, a transceiver unit, and a power unit have 

already been demonstrated with nanoelements, such as carbon nanotubes [2]. However, a lot of 

work remains to make these components suitable for nanosize wireless sensor nodes, and to 

integrate them together into a complete system. Once realized, this could enable a vast number of 

novel applications and possibilities of ultra-low power wireless sensor networks that have not 

been possible before. In addition to communication networks and environmental sensors, also 

applications to medicine and healthcare can be significant. Nanotechnology also offers new 

possibilities for antennas. 

Reducing the size of current antennas made from magnetic and conducting bulk material 

increases electromagnetic dissipation. The antenna geometry can be optimized using numerical 

simulations, but the radical enhancement of the performance could come from nanotechnology: 

by engineering materials, e.g., magnetic nano-particles[A ], we can reduce the losses and tune 

the electrical permittivity and permeability to optimal values[ ] . Another unique possibility is 

meta-materials, which exhibit physical properties not appearing conventionally in nature [3]. 

Such materials/structures are attractive for antennas, filters, or near field imaging. 

 

 

Figure 2: Global  market size estimation 

 

3. Improved technology 

Ever increasing wireless communication speeds require increasing amount of 

computation with strong concentration on power. The current approach of simply reducing the 

transistor size seems to come to an end by about 2015 due to the limitations of the manufacturing 

technology [4]. By 2020, the traditional silicon CMOS is expected to reach a density of 1010 

devices per cm2, switching speed of 12 THz, circuit speed of 61 GHz, and switching energy of 

3x10
-18

J [4]. This should be considered a benchmark for new approaches based on 

nanotechnology. Such approaches include new materials leading to transistors with improved 

properties for example Intel’s recent announcement on metal gate high-k transistors [5] and 
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combination of new type of nano-elements with traditional circuits [6]. Some circuitry can be 

replaced with application specific nano-systems, either digital or analogue, tailored to perform a 

specific signal-processing task with vastly improved power efficiency and speed. Other ideas 

being studied currently are, e.g., spintronics [7] and cellular automata, realized with spin-based 

systems of nano-size magnetic particle [8]. System design with these kinds of elements requires 

development of computing methods, which are tolerant to failing components, and capable to 

take into account quantum-scale effects inherent in nano systems. 

 

3.1 More storage 

Smart mobile phones require a considerable amount of storage capacity to retain pictures, 

video, music, and data from a number of different applications. Memories for mobile devices 

should meet very tough requirements. Low power consumption is required for both active and 

standby modes. Battery energy is limited (typically 500-1500 mAh) and small factor of products 

has limited maximum heat dissipation (2-4 W) due to safety and reliability. More functionality is 

needed in system ASICs, but terminals are not getting any bigger - thus low pin count is an issue. 

Limited PWB area and package/module height dictates small form factor. Share of memories out 

of total Bill-Of-Material of the product is significant. So low cost is a key requirement.  So far 

Flash memory has been the most reliable storage technology for portable devices. However, 

visible limitations for future Flash cell scaling include power consumption, charge storage 

requirements of the dielectrics, reliability issues, and capacitive coupling between adjustment 

cells. A lot of innovation has been proposed to get over the limitations in Flash, using system 

management technique and fabrication technology improvements e.g. high-k dielectrics, nano-

crystal storage medias, and Fin-FET. The world is currently taking a hard look at where there 

might be a better way. Even today semiconductor industry, which produces transistors with 

critical dimensions well below 100 nm, uses achievements of nanotechnology. However much 

more can be expected by usage new materials structures at the nanoscale and utilizing new ways 

to storage information. A range of new memory technologies have been explored: ferro-electric 

RAM (FeRAM), magnetic RAM (MRAM), ferro-electric polymer FeRAM, phase change 

memory (PCM), resistive RAM (RRAM), probe storage, carbon nanotube memory (CNT), 

molecular memory, and many others.  

 

Figure 3 : Status of emergency memory technologies 
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3.2 Better Humanity 

The tendency towards smaller and thinner structures as well as towards reliable 

transformable mechanics will continue. Curved, flexible, compliant, and stretchable structures 

together with the need for more freedom for industrial design set demanding requirements for the 

user interface technologies; displays, keyboard, and overall integration of the user interface. 

The concepts of the future intelligent environments require novel means to interact with 

the smart spaces and  nanotechnologies  Promise  off  for the development of user interfaces and 

interaction solutions includes intelligent Sensors, novel means to create actuation, and new ways 

to integrate sensors and actuators into the structural parts of the device work as Microsystems. 

3.3 Current  materials 

Currently the device miniaturization is done by constant miniaturization of the electronic 

components  it will also allow designing the device in a new way architectures, more effectively 

applying novel materials and manufacturing techniques. Rigid thin wall structural parts, effective 

integration of electronics to device mechanics, and optimized design with multifunctional 

materials including the RF devices and wireless DTE-DCE equipment  are examples of the 

current challenges where nanotechnology bring new solutions as thin film printed electronic 

devices.   

Textiles and fabrics enable flexibility and softness, providing Fibers and fabrics with high 

strength, wear and chemical resistance, self-cleaning features, electrical conductivity, pressure 

sensitivity or other sensing properties are used to developed  wearable devices and advanced user 

interfaces.  The develpement in the nanotechnology targets towards , how to protect the core 

electronics and achieve good reliability, i.e., “washable electronics” but still much more is 

expected to be seen in near future. 

 

3.4 Power  

Nanotechnologies will contribute to the development energy and power sources mainly 

because of small particle size and  the very large surface area of nanostructure materials. This is 

beneficial for the battery technologies, fuel cells, and for different power harvesting devices. 

Nanotechnologies will also provide new ways to develop hybrid energy solutions. 

Nanotechnologies create autonomous systems and contribute to the deployment of distributed 

sensor networks and environmental intelligence[14,15] 

 

4.  Visualization 

Numerical modeling is essential for integration of multi scale functionalities as the 

products based on nanotechnology require a different approach to the future products. While the 

current mode of working for simulations in predicting and optimizing the performance of a 

product is to start with a Computer Aided Design (CAD) drawing structural modeling using 

basic equations, and then calculating the physical properties using continuum simulations [16],. 
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The power of nanotechnology is to be able to tailor the material at the atomistic scale in order to 

have the desired properties at the larger, more macroscopic scale. The simulation techniques 

have to reflect this bottom-up approach, too. Starting from solving Schrödinger equation for the 

electrons and ions, then predicting ordering and movement of atoms using estimated interaction 

forces between the atoms, and finally drawing the continuum behavior from them, give the 

linking of different length scales. Besides the derivation of the behavior starting fromthe lowest 

scale, also concomitant combination of the different length and time scales needs to be included 

in the simulations.  

 

4.1 Device Development  

Although many promising scientific results have emerged from nanotechnology, the real 

challenge for many nanotechnology topics is up-scaling from laboratory work to industrial scale 

manufacturing. On the other hand, novel manufacturing and fabrication methods related to 

nanotechnology may be key enablers for future electronics manufacturing. 

Printed electronics and related reel-to-reel manufacturing may be the first disruptive 

solutions that enable new kind of electronics industry: low cost, large area electronics that will 

open new applications in embedding electronics into human environments; we can imagine wall 

sized, interactive, touch sensitive panels, or new low cost useful computing and communication 

devices for developing countries. RFID technologies are clearly the first area where the 

manufacturing solutions based on bottom up self-assembling processes could simplify 

electronics manufacturing and lower the investments and assets needed for establishing 

manufacturing sites. 

The introduction of new materials and manufacturing solutions understanding and 

knowledge about the risks of nanoscale particles and nanotechnologies have increased 

substantially. The responsible introduction of nanotechnologies requires dedicated research of 

biological risks of nanomaterials, policies for risk management in research, production, and 

recycling, and objective information sharing with the public arena. Size of the particles is shown 

to be the dominant factor determining the rate of biological uptake of particles on the surface of 

the living cells. 

 

Figure 4: Destructive side of Nanotechnology reported 
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Instead of concentrating only on the potential hazards, we can also think about the use of 

nanotechnologies in a positive way.  We can set the targets and objectives of the research so that 

they can help us to solve the environmental challenges that we will have in front of us during the 

coming decades: we should develop new electronics materials that are easier to recycle and/or 

decomposable in biological processes, and optimize and minimize the energy consumption in the 

manufacturing of future materials and products. Let us set the targets right – focus in the right set 

of technologies and introduce nano technologies into the public arena in a responsible way. 

Nanotechnologies can be one key solution towards sustainable future.  

 

5. Concussions 

With the development of nano technology a device development and manufacturing is 

become easy. The size will shrink with the increasing the performance and efficacy of the 

device. Also the throughput of the system with modularity and flexibility will increase. The RF 

communication devices  comes with the intelligence with the nanotechnology at of awardable  

cost and effectively. The development in the nanotube device will help to improve the machine 

human integration with the envelopment of miniaturizes wearable and more prominent devices, 
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