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COMMUNICATION SYSTEM



SOME MAJOR MILESTONES IN THE HISTORY OF COMMUNICATION
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History of Communication
• Communication is the act of transmission of information. Every living creature in the world

experiences the need to impart or receive information almost continuously with others in the
surrounding world.

• For communication to be successful, it is essential that the sender and the receiver understand a
common language.

• Languages and methods used in communication have kept evolving from prehistoric to modern
times, to meet the growing demands in terms of speed and complexity of information.
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• It would be worthwhile to look at the major milestones in events that promoted
developments in communications, as presented in Table.1 Modern communication has its
roots in the 19th and 20th century in the work of scientists like J.C. Bose, F.B. Morse, G.
Marconi and Alexander Graham Bell.

• The pace of development seems to have increased dramatically after the first half of the 20th
century. We can hope to see many more accomplishments in the coming decades.

• The aim of this chapter is to introduce the concepts of communication, namely the mode of
communication, the need for modulation, production and deduction of amplitude modulation
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ELEMENTS OF A COMMUNICATION SYSTEM

• Communication pervades all stages of life of all living creatures. 
Irrespective of its nature, every communication system has three 
essential elements. transmitter, medium/channel and receiver.
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• In a communication system, the transmitter is located at one place,
the receiver is located at some other place (far or near) separate from
the transmitter and the channel is the physical medium that connects
them.

• Depending upon the type of communication system, a channel may
be in the form of wires or cables connecting the transmitter and the
receiver or it may be wireless.

• The purpose of the transmitter is to convert the message signal
produced by the source of information into a form suitable for
transmission through the channel.

• If the output of the information source is a non-electrical signal like a
voice signal, a transducer converts it to electrical form before giving it
as an input to the transmitter.
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• When a transmitted signal propagates along the channel it may get
distorted due to channel imperfection. Moreover, noise adds to the
transmitted signal and the receiver receives a corrupted version of
the transmitted signal.

• The receiver has the task of operating on the received signal. It
reconstructs a recognisable form of the original message signal for
delivering it to the user of information.

• There are two basic modes of communication: point-to-point and
broadcast.
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• In point-to-point communication mode, communication takes place
over a link between a single transmitter and a receiver. Telephony is
an example of such a mode of communication.

• In broadcast mode, there are a large number of receivers
corresponding to a single transmitter. Radio and television are
examples of broadcast mode of communication.
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BASIC TERMINOLOGY USED IN ELECTRONIC COMMUNICATION 
SYSTEMS

• Transducer: Any device that converts one form of energy into another can be termed as a transducer. In
electronic communication systems, we usually come across devices that have either their inputs or
outputs in the electrical form. An electrical transducer may be defined as a device that converts some
physical variable (pressure, displacement, force, temperature, etc) into corresponding variations in the
electrical signal at its output.

• Signal: Information converted in electrical form and suitable for transmission is called a signal. Signals
can be either analog or digital. Analog signals are continuous variations of voltage or current. Sine wave
is a fundamental analog signal.

• Sound and picture signals in TV are analog in nature.

• Digital signals are those which can take only discrete stepwise values. Binary system that is extensively
used in digital electronics employs just two levels of a signal. ‘0’ corresponds to a low level and ‘1’
corresponds to a high level of voltage/ current. There are several coding schemes useful for digital
communication. They employ suitable combinations of number systems such as the binary coded
decimal (BCD)*. American Standard Code for Information Interchange (ASCII)** is a universally popular
digital code to represent numbers, letters and certain characters
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• Noise: Noise refers to the unwanted signals that tend to disturb the 
transmission and processing of message signals in a communication 
system. The source generating the noise may be located inside or 
outside the system.

• Transmitter: A transmitter processes the incoming message signal so 
as to make it suitable for transmission through a channel and 
subsequent reception.

• Receiver: A receiver extracts the desired message signals from the 
received signals at the channel output.

• Attenuation: The loss of strength of a signal while propagating 
through a medium is known as attenuation
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• Amplification: It is the process of increasing the amplitude (and 
consequently the strength) of a signal using an electronic circuit 
called the amplifier .

• Amplification is necessary to compensate for the attenuation of the 
signal in communication systems. The energy needed for additional 
signal strength is obtained from a DC power source. Amplification is 
done at a place between the source and the destination wherever 
signal strength becomes weaker than the required strength. 

• Range: It is the largest distance between a source and a destination 
up to which the signal is received with sufficient strength. 
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• Bandwidth: Bandwidth refers to the frequency range over which an 
equipment operates or the portion of the spectrum occupied by the 
signal

• Modulation: The original low frequency message/information signal 
cannot be transmitted to long distances ,Therefore, at the transmitter, 
information contained in the low frequency message signal is 
superimposed on a high frequency wave, which acts as a carrier of 
the information. This process is known as modulation. there are 
several types of modulation, abbreviated as AM, FM and PM. 
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• Demodulation: The process of retrieval of information from the 
carrier wave at the receiver is termed demodulation. This is the 
reverse process of modulation. 

• Repeater: A repeater is a combination of a receiver and a transmitter. 
A repeater, picks up the signal from the transmitter, amplifies and 
retransmits it to the receiver sometimes with a change in carrier 
frequency. 
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• Repeaters are used to extend the range of a communication system A
communication satellite is essentially a repeater station in space.
FIGURE Use of repeater station to increase the range of
communication.
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BANDWIDTH OF SIGNALS• In a communication system, the message signal can be 
voice, music, picture or computer data. Each of these 
signals has different ranges of frequencies. 

• The type of communication system needed for a given 
signal depends on the band of frequencies which is 
considered essential for the communication process. 

• For speech signals, frequency range 300 Hz to 3100 Hz is 
considered adequate. Therefore speech signal requires a 
bandwidth of 2800 Hz (3100 Hz – 300 Hz) for commercial 
telephonic communication. 
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• Bandwidth is defined as the difference in the upper and lower 
frequency components present in a signal. Thus, it specifies the 
amount of data being transmitted per second.
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• To transmit music an approximate bandwidth of 20 kHz is 
required because of the high frequencies produced by the musical 
instruments.

• The audible range of frequencies extends from 20 Hz to 20 kHz. 
Video signals for transmission of pictures require about 4.2 MHz of 
bandwidth. 

• A TV signal contains both voice and picture and is usually 
allocated 6 MHz of bandwidth for transmission
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BANDWIDTH OF TRANSMISSION MEDIUM

• Similar to message signals, different types of transmission media offer 
different bandwidths. 

• The commonly used transmission media are wire, free space and fiber 
optic cable.

• Coaxial cable is a widely used wire medium, which offers a 
bandwidth of approximately 750 MHz.

• Such cables are normally operated below 18 GHz.

•
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• Communication through free space using radio waves takes place 
over a very wide range of frequencies: from a few hundreds of kHz to 
a few GHz. 

• Optical communication using fibers is performed in the frequency 
range of 1 THz to 1000 THz (microwaves to ultraviolet)
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ELECTROMAGNETIC SPECTRUM
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• The electromagnetic (EM) spectrum is the range of all types of
EM radiation. Radiation is energy that travels and spreads out as it
goes – the visible light that comes from a lamp in your house and
the radio waves that come from a radio station are two types of
electromagnetic radiation. The other types of EM radiation that make
up the electromagnetic spectrum are microwaves, infrared
light, ultraviolet light, X-rays and gamma-rays.
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• Radio: Your radio captures radio waves emitted by radio stations, 
bringing your favorite tunes. Radio waves are also emitted 
by stars and gases in space.

• Microwave: Microwave radiation will cook your popcorn in just a few 
minutes, but is also used by astronomers to learn about the structure 
of nearby galaxies.

• Infrared: Night vision goggles pick up the infrared light emitted by our 
skin and objects with heat. In space, infrared light helps us map 
the dust between stars.

• Visible: Our eyes detect visible light. Fireflies, light bulbs, and stars all 
emit visible light.

• .
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• Ultraviolet: Ultraviolet radiation is emitted by the Sun and are the 
reason skin tans and burns. "Hot" objects in space emit UV radiation 
as well.

• X-ray: A dentist uses X-rays to image your teeth, and airport security 
uses them to see through your bag. Hot gases in the Universe also 
emit X-rays.

• Gamma ray: Doctors use gamma-ray imaging to see inside your body. 
The biggest gamma-ray generator of all is the Universe
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Application of Various frequency bands
Radio band Frequency Range 

(Hz)

Transmission Media Propagation 

Mode

Applications

Audio Frequency 0K - 3K Twisted pairs Surface (air, 

water)

Telephone, telegraph
Very Low Frequency 

(VLF)

3K -30K Long radio navigation, submarine 

communication, aeronautical 

communicationLow Frequency

(LF)

30K-300K

Medium Frequency (MF) 300K-3M Coaxial cable Line of Sight, 

Sky wave

AM radios, maritime radio, radio 

direction finding (RDF), emergency 

frequencies
High Frequency (HF) 3M-30M Sky wave Citizens band (CB) radio, business, Civil 

defence, military communication, 

international broadcasting, amateur 

radio

Very High Frequency 

(VHF)

30M-300M Line of Sight VHF television, FM radio, aeronautical, 

mobile radio
Ultra High Frequency 

(UHF)

300M-3G Wave guide UHF television, mobile telephone, 

cellular radio, paging, microwave link 

beyond 1GHz

Super High Frequency 

(SHF)

3G-30G Experimental, Terrestrial and satellite 

microwave communication, radar 

communication,Extremely High 

Frequency (EHF)

30G-300G

Infrared 300G-200T Optical fiber Line of sight, 

Laser beams

Lasers beams, Guided missiles, Range 

finders, wireless communication 

between to devices inside a lab, remote 

control, wireless local area networks 
(WLANs),

Visible Light 200T-1000T Optical fiber Laser beams Optical fibers

Ultraviolet, X-ray, Gama 

rays

> 1000T Laser Beam Under experiments
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Communication Channels

• Communication channel in refers to a transmission medium to transport data 
from one or several senders (or transmitters) to one or several receivers. A wide 
variety of communication channels are used in data communication. These 
channels can be classified into two groups:

• Wire-line: Copper wires (Twisted pairs, coaxial cables) and Optical fibers.

• Wireless: Radio waves, Micro Waves and Infrared waves
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Difference Between Analog and Digital Communication

• Analog and digital communications are the two types of data 
transmission system however several factors generate the difference 
between the two. 

• The major difference between analog and digital communication lies 
in the signal being transmitted. In analog communication, the 
message signal is in analog form i.e., continuous time signal.

• As against in digital communication, usually digital data i.e., discrete 
time signals containing information is transmitted.
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Parameter Analog Communication Digital Communication

Signal representation Analog signal is basically 
represented by a sine wave 
that shows continuous time 
variation.

A digital signal is typically 
represented by a square 
wave thereby showing digital 
pulse train.

Noise Immunity The transmitted signal is less 
immune to external noise.

The transmitted signal is 
comparatively more immune 
to channel generated noise.

Cost Analog communication 
system is expensive.

Digital communication system 
is comparatively low in cost 
than the analog 
communication system.
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Transmission quality The transmission 
quality is good.

It offers better transmission quality 
than the analog communication.

Power requirement This system requires 
low power.

It needs comparatively high power for 
signal transmission.

Bandwidth requirement It requires low channel 
bandwidth.

The transmission of digital signal needs 
more channel bandwidth than analog 
signal transmission.


