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Definition: A communication channel that is used to carry the data from the transmitter to the receiver through the electromagnetic signals.
Types of Data Transmission Media

There are two main types of data transmission media namely guided media and Unguided Media. The medium characteristics of wired or guided media are more significant but, in wireless or unguided media the signal characteristics are important.


1. Guided Media: This kind of transmission media is also known as wired otherwise bounded media. In this type, the signals can be transmitted directly and restricted in a thin path through physical links.
The main features of guided media mainly include secure, high-speed, and used in small distances. This kind of media is classified into three types which are discussed below.

Twisted Pair Cable:

Definition: It includes two separately protected conductor wires. Normally some pairs of cables are packaged jointly in a protective cover. This is most frequently used type of transmission media and it is available in two types.

UTP (Unshielded Twisted Pair)
This UTP cable has the capacity to block interference. It doesn’t depend on a physical guard and used in telephonic applications.

STP (Shielded Twisted Pair)

STP cable includes a particular jacket for blocking outside interference. It is used in rapid data rate Ethernet, in voice and data channels of telephone lines.
Characteristic of Twisted Cable:

Speed: High grade twisted pair cabling cab transfer up to 10 Gbits Ethernet.

Capicity: The effective capacity of twisted pair cable depends on several  factors including the guage of the conductor, the length of the circuit and the spacing of the amplifiers. One must also recognize that a high bandwidth  application may cause interference with other signals on other pairs in close proximity.

Cost: It costs less than $80 for 1000 feet, for CAT5 network cable (8 conductor), however you must attach the cables.
Security: Depends on who is installing the cables and extent of which they secure them. The key to controlling interference with UTP is to have it properly installed by someone that understand all of the channel specifications including proper distances from any sources of interference.

Advantages:

(Twisted pair cable is easily available and it is the cheapest in the wired medium as of now.
(It is easier to install and needs no expertise in installing the medium.
(In case of breakup on a part of cable, it doesn’t affect the whole network.
(It is light weight, flexible and easier to handle.
(Additional nodes can be added easily.
Disadvantages:
(Twisted pair is less secure. It can be tapped easily. 
(It is subjected to electromagnetic interference and is affected by the interference readily.
(Since it can break easily, it needs a higher maintenance than other wired mediums.
Diagram:
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Coaxial Cable:
This cable contains an external plastic cover and it includes two parallel conductors where each conductor includes a separate protection cover. This cable use to transmit data in two modes like baseband mode as well as broadband mode. This cable is widely used in cable TVs and analog TV networks.

Characteristics of Coaxial Cable: 

Speed: Thin net  and thick net coaxial cables can reach a max of 100Mbs .

Capacity: In the 1920s it was possible to replace those big cables (which are very difficult to install cost effectively) with much smaller coaxial cable. Coax provides from 370 to 1000 times more capacity than single twisted pair.
Cost: The cost depends on the type of coaxial cable, but it ranges from as cheap as $20 to over $500.

Security: The bus topology in which coax is deployed is susceptible to congestion, noise and security risks.

Advantages of Coaxial Cable:
Bandwidth is high.
Used in long distance telephone lines.

Transmits digital signals at a very high rate of 10Mbps.

Much higher noise immunity.
Data transmission without distortion.

The can span to longer distance at higher speeds as they have better shielding when compared to twisted pair cable.


Disadvantages of Coaxial Cable:
Single cable failure can fail the entire network.

Difficult to install and expensive when compared with twisted pair.

If the shield is imperfect, it can lead to grounded loop.

Diagram:
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Optical Fiber Cable:

The cable uses the notion of light reflected through a core that is made with plastic or glass. The core is enclosed with less thick plastic or glass and it is know as the cladding, used for large volume data transmission.
Characteristics of Optical Fiber Cable:

Fiber optic cables consist of multiple strands of optic fibers, hairlike strands of pure glass designed to transmit light.
 When hundreds or thousands of these strands are put together, they are able to transmit waves of light up to 60 miles.
 Electrical signals, such as television, voice or data signals, are converted to high-quality optical signals using an optical transmitter and sent at the speed of light, producing a fast, high-quality method of data transmission.

Advantages of Fibre Optic Cable:
· Fibre optic has several advantages over metallic cable:

· Higher bandwidth

· Less signal attenuation

· Immunity to electromagnetic interference

· Resistance to corrosive materials

· Light weight

· Greater immunity to tapping



Disadvantages of Fibre Optic Cable:
· There are some disadvantages in the use of optical fibre:

· Installation and maintenance

· Unidirectional light propagation

· High Cost
Diagram:
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Unguided Media:

It is also known as unbounded otherwise wireless transmission media. It doesn’t require any physical medium to transmit electromagnetic signals. The main features of this media are less secure, the signal can be transmitted through air and applicable for large distances.

There are three types of unguided media which are discussed below.

Radiowaves:

These waves are very easy to produce as well as penetrate through buildings. In this the  transmitting and receiving antennas no need to align. The frequency range of these waves range from 3 kHz to 1 GHz. These waves are used in AM and FM radios for transmission. These waves are classified into two types namely Terrestrial and Satellite.
Characteristics of Radiowaves:

The radio waves transmitted by one antenna are susceptible to interference by another antenna that may send signals using the same frequency or band. 
Radio waves, particularly those waves that propagate in the sky mode, can travel long distances. 
This makes radio waves a good candidate for long-distance broadcasting such as AM radio.

Advantages and disadvantages
· Radio waves are easy to generate and penetrate buildings also can travel long distances.

· Radio waves cover a large area and can penetrate the buildings. By this, an AM radio can receive signals inside a building.

· This can also be disadvantageous because we cannot isolate a communication just inside or outside a building. Cause of this, governments strictly legislate the use of radio transmitters.
Diagram:
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Microwaves:

It is sightline transmission which means the transmission and receiving antennas need to align correctly with each other. The distance which is covered through the signal can be directly proportional to the antenna height. The frequency of microwaves range from 1GHz to 300 GHz. These are extensively used in TV distribution and mobile phone communication.

Characteristics of microwaves
· It is inexpensive for short distance expensive as it requires a higher tower for a longer distance.

· Due to environmental conditions and antenna size attenuation (loss of signal) occurs.

· There is a capacity in very high-frequency microwaves that they cannot penetrate walls. This characteristic can be a disadvantage of microwaves if the receiver is inside the buildings.

Advantages
· Microwave transmission is cheaper than using cables.

· It does not require any land for the installation of cables that is free from land acquisition.

· Microwave transmission provides easy communication.

Disadvantages
· Bandwidth is limited in microwave transmission.

· A signal can be moved out of phase and any environmental change such as rain, wind can distort the signal so these signals are susceptible to weather conditions.

· Cause of eavesdropping insecure communication occurs in which any user can catch the signal in the air by using its antenna.

Diagram of Microwave:
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Infrared Waves:

Infrared (IR) waves are used in extremely small distance communication as they cannot go through obstacles. So it stops intrusion between systems. The range of frequency of these waves is 300GHz to 400GHz. These waves are used in TV remotes keyboards, wireless, mouse, printer, etc.
Characteristics of infrared waves

· This type of wide bandwidth can be used to transmit digital data with a very high data rate.

· The Infrared Data Association (IrDA) has established standards for using these signals for communication between devices such as keyboards, mouse, PCs, and printers and it is also responsible for sponsoring the use of infrared waves.

· This type of communication provides better security with minimum interference.
Advantages of Infrared waves:
✴It provides secured communication due to line of site are point to point to mode of communication.

✴The battery used in infrared devices lost for long duration due to lower power consumption.

✴It has response time faster than thermocouple.

✴It provides good stability over time.

✴ No corrosion or oxidation can affect the accuracy of infrared sensor.

✴It deliveries hai repeatability.

Disadvantages of infrared transmission:

✴ infrared frequencies are affected by hard objects smoke dust sunlight fog extra.h since it doesn't work through walls.

✴ infrared waves at high power can damage Eyes.

✴in monitor and control application can control only one device at one time. more over it is difficult to control over things.
It requires line of sight between transmitter and receiver to communicate.

✴It supposed lower rate data transmission compare to wired transmission.

