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Abstract 

Several major subsystems can be identified in the Information system (IS) structure: sensors of information; of information exchange, 
processing and transformation of information, storage of information. The basic technical element of the above-mentioned subsystems is 
the electronic device. Since the emergence of the first electronic devices, the attention of researchers focused at the improvement of their 
application properties: reduction of sizes, increase of the performance rate and reduction of the consumption. 
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1 General 

From a technical point of view IS includes a set of devices 
providing the exchange of information: 

• various sensors;  
• data processing systems;  
• storage systems; 
• means of telecommunications.  
All modern IS use electric signals to represent 

information. The electronic devices, which principle of 
action is based on the interaction of charged particles with 
electromagnetic fields, make the technical basis of 
information systems. The area of science and technology on 
the creation of electronic devices is called electronics, and it 
emerged in the early XX century. 

Generally, there are two types of electronic components 
that we come across namely: passive (resistors, capacitors, 
inductors, etc.) and active (diodes, transistors, etc.) 
components. These components can be combined in 
different configurations by interconnecting them with 
conducting wires to build different useful electronic devices 
and circuits (rectifiers, amplifiers, oscillators, filtrs etc.) [1]. 

The first electronic device, a vacuum diode, was 
patented in 1904 by D.A.Fleming.  

In 1946 the World's First Electronic Computer - ENIAC, 
weighing 27 tons, dimensions 2.6 m × 0.9 m × 26 m (taking 
up 63 m2) was created. Its components included 17,468 
vacuum tubes, 7,200 crystal diodes, 1,500 relays, 70,000 
resistors, 10,000 capacitors and approximately 5,000,000 
hand-soldered joints. 

Invention and practical application of the first semiconduc-
tor device – transistor, which was demonstrated at Bell Tele-
phone Laboratories in 1948, caused the intensive development 
of solid-state electronics, especially semiconductor one. 

Formation of the new direction in electronics, which is 
known as microelectronics, is connected with the first 

integrated circuits (IC) on silicon in the late 1950s. The late 
1960s were characterized by medium-scale integration 
technology and by kind of discrete-level electronics. 

Due to the achievements in microelectronics, it has 
become possible to develop sophisticated electronic systems 
with a high degree of integration, high rate of data 
processing, low energy consumption. At present, the sizes 
of electronic components in CMOS integrated chips have 
already attained the 50-nm range and the density of one 
billion transistors per square centimeter has been reached [2]. 
An SRAM chip had a capacity of 52 megabits and packed 
330 million transistors onto the surface of each chip. The 
fundamental building block of a microprocessor the field-
effect transistor (FET) can switch on and off at gigahertz 
rates. SOI (silicon-on-insulator) topologies can increase the 
switching rate of transistors by up to 30%. 

However, successful IC development beyond the 45-nm 
feature sizes meets certain difficulties because of exist 
physical limitation due to finite-size effects. 

Need in smaller and faster electronic devices has given 
life in the recent years to the new branch of nanoelectronics.  
Researchers and developers are interested in nanoelectronic 
properties of materials for the purpose of communication, 
computation, storage or control. 

In the recent years there have been developed electronic 
devices (single-electron device, resonant tunneling diodes and 
different spintronic devices) which are undergoing laboratory 
research. In the nearest future is expected rapid development of 
Carbon nanoelectronics and emergence of the key electronic 
components on the basis of carbon nanotubes [3]. 

The group of researchers from University of California at 
Berkeley in 2007 have constructed a fully functional radio 
receiver from a single carbon nanotube [4], which serves 
simultaneously as all essential components of a radio: antenna, 
tuneable band-pass filter, amplifier, and demodulator (Figure 1). 
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FIGURE 1 All in one nanotube radio 

2 Conclusions 

The emergence and rapid development of nanoelectronics 
provides new opportunities for reduction of sizes, increase 
of the performance rate, reduction of the consumption 
power of the electronic components and, and as a 
consequence, the improvement of some particular indicators 
of efficiency of Information Systems. 
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