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TYPES OF TRANSMISSION MEDIA
U In data communication terminology, a transmission medium is a physical path between the H

[ transmitter and the receiver i.e., it is the channel through which data is sent from one place ]
[ to another. Transmission Media is broadly classified into the following types: ]

media
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Guided or Wired or Bounded Media I

known as Bounded media. )

Types of Guided media: )

Twisted pair:

Twisted pair is a physical media made up of a pair of cables twisted with each other. A H
twisted pair cable is cheap as compared to other transmission media. Installation of the ’
twisted pair cable is easy, and it is a lightweight cable. The frequency range for twisted pair OH
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H It is defined as the physical medium through which the signals are transmitted. It is also )
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[ A twisted pair consists of two insulated copper wires arranged in a regular spiral pattern.

H The degree of reduction in noise interference is determined by the number of turns per
| foot. Increasing the number of turns per foot decreases noise interference.

[ Jacket Twisted Pair Bare Wire

| Types of Twisted pair:

H Unshielded Twisted Pair:

An unshielded twisted pair is widely used in telecommunication. Following are the
categories of the unshielded twisted pair cable:

o Category 1: Category 1 is used for telephone lines that have low-speed data.

o Category 2: It can support upto 4Mbps.

o Category 3: It can support upto 16Mbps.

o Category 4: It can support upto 20Mbps. Therefore, it can be used for long-distance
communication.

o Category 5: It can support upto 200Mbps.

Advantages of Unshielded Twisted Pair:
e ltis cheap.
¢ Installation of the unshielded twisted pair is easy.
e It can be used for high-speed LAN.
Disadvantage:
¢ This cable can only be used for shorter distances because of attenuation.

Shielded Twisted Pair

A shielded twisted pair is a cable that contains the mesh surrounding the wire that allows
- the higher transmission rate.
|

= Characteristics of Shielded Twisted Pair:
Il

= ¢ The cost of the shielded twisted pair cable is not very high and not very low.
: ¢ Aninstallation of STP is easy.
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It has higher capacity as compared to unshielded twisted pair cable.
It has a higher attenuation.
It is shielded that provides the higher data transmission rate.

| Disadvantages

It is more expensive as compared to UTP and coaxial cable.
It has a higher attenuation rate.

Coaxial Cable

Coaxial cable is very commonly used transmission media, for example, TV wire is
usually a coaxial cable.

The name of the cable is coaxial as it contains two conductors parallel to each other.
It has a higher frequency as compared to Twisted pair cable.

The inner conductor of the coaxial cable is made up of copper, and the outer
conductor is made up of copper mesh. The middle core is made up of non-
conductive cover that separates the inner conductor from the outer conductor.

The middle core is responsible for the data transferring whereas the copper mesh
prevents from the EMI (Electromagnetic interference).

Coaxial cable is of two types:

Baseband transmission: It is defined as the process of transmitting a single signal at
high speed.

Broadband transmission: It is defined as the process of transmitting multiple signals
simultaneously.

Advantages of Coaxial cable:

The data can be transmitted at high speed.
It has better shielding as compared to twisted pair cable.
It provides higher bandwidth.

Disadvantages of Coaxial cable:

It is more expensive as compared to twisted pair cable.
If any fault occurs in the cable causes the failure in the entire network.

Fibre Optic Cable

Fibre optic cable is a cable that uses electrical signals for communication.

Fibre optic is a cable that holds the optical fibres coated in plastic that are used to
send the data by pulses of light.

The plastic coating protects the optical fibres from heat, cold, electromagnetic
interference from other types of wiring.

Fibre optics provides faster data transmission than copper wires.
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[ Diagrammatic representation of fibre optic cable:

I Jacket Cladding

Core

I Side View

| EndView

| Basic elements of Fibre optic cable:

U% e Core: The optical fibre consists of a narrow strand of glass or plastic known as a core.

U% A core is a light transmission area of the fibre. The more the area of the core, the
U% lighter will be transmitted into the fibre.

5 e Cladding: The concentric layer of glass is known as cladding. The main functionality
5 of the cladding is to provide the lower refractive index at the core interface as to

i cause the reflection within the core so that the light waves are transmitted through
i the fibre.

o Jacket: The protective coating consisting of plastic is known as a jacket. The main
purpose of a jacket is to preserve the fibre strength, absorb shock and extra fibre
protection.

Following are the advantages of fibre optic cable over copper:

|
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: o Greater Bandwidth: The fibre optic cable provides more bandwidth as compared

: copper. Therefore, the fibre optic carries more data as compared to copper cable.

: o Faster speed: Fibre optic cable carries the data in the form of light. This allows the

;° fibre optic cable to carry the signals at a higher speed.

| ¢ Longer distances: The fibre optic cable carries the data at a longer distance as

| compared to copper cable.

| o Better reliability: The fibre optic cable is more reliable than the copper cable as it is
| immune to any temperature changes while it can cause obstruct in the connectivity
; of copper cable.

; ¢ Thinner and Sturdier: Fibre optic cable is thinner and lighter in weight so it can

! withstand more pull pressure than copper cable.
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l Unguided Media or Wireless Media

It is also referred to as Wireless or Unbounded transmission media. No physical medium is
ﬂo required for the transmission of electromagnetic signals.

\T Features:

\T e Signal is broadcasted through air
“’f’ e Less Secure
ﬂ% e Used for larger distances

I There are 3 major types of Unguided Media:

I (i) Radiowaves —

U These are easy to generate and can penetrate through buildings. The sending and receiving
U antennas need not be aligned. Frequency Range:3KHz — 1GHz. AM and FM radios and

ﬂ° cordless phones use Radiowaves for transmission.

I Further Categorized as (i) Terrestrial and (ii) Satellite.

| (ii) Microwaves -

ﬂ° It is a line of sight transmission i.e. the sending and receiving antennas need to be properly
0§ aligned with each other. The distance covered by the signal is directly proportional to the
height of the antenna. Frequency Range:1GHz — 300GHz. These are majorly used for mobile
phone communication and television distribution.

(iii) Infrared -

Infrared waves are used for very short distance communication. They cannot penetrate
through obstacles. This prevents interference between systems. Frequency Range:300GHz —
400THz. It is used in TV remotes, wireless mouse, keyboard, printer, etc.

Answer the following questions: |
1. Define the term transmission media.
Ans: A transmission medium is a physical path between the transmitter and the
receiver i.e., it is the channel through which data is sent from one place to another.

2. Classify the various types of transmission impairment.
Ans:

\ Transmission Impairment

1

L I .

[ Attenuation | Distortion Noise
: .

|
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| 3. Differentiate between UTP and STP. Il
@; Ans: 11
I S.NO uTP STP |
H 1. UTP stands for Unshielded twisted pair.  STP stands for Shielded twisted H
| pair. )l
L 2. In UTP grounding cable is not necessary. While in STP grounding cable is )l
) required. )l
U% 3. Data rate in UTP is slow compared to Data rate in STP is high. H
l STP. d
H 4, The cost of UTP is less. While STP is costlier than UTP. H
U% 5. In UTP much more maintenance are not While in STP much more H
U% needed. maintenance are needed. H
H 6. In UTP noise is high compared to STP. While in STP noise is less. H
U% 7. In UTP the generation of crosstalk is While in STP generation of H
% also high compared to STP. crosstalk is also less. e
- 4. Mention the factors to be considered for designing transmission media. -
ﬂ% Ans: The factors to be considered for designing transmission media are as follows: H
U e Bandwidth: H
i e Transmission impairment: |
Uo e Interference H

5. Define guided or bounded media. ]

Ans : Guided media is defined as the physical medium through which the signals are d
transmitted. i

|

6. Mention any three features of guided media. ]
Ans: Threes features of guided media are : }

= High Speed }

= Secure oL

= Used for comparatively shorter distances l

I
[l

I

[l

I

[l

I

[l

I

[l

I

[l

I

[l

I

[l

I

[l

;;

H 7. Draw the side view of coaxial cable. J
L Ans: ]
Q% Jacket Shield Insulator Centre Conductor -
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8. List few advantages of optical fibre cable.
Ans: Few advantages of optical fibre cable are as follows: }

¢ Increased capacity and bandwidth }
e Light weight I



e Less signal attenuation
e Immunity to electromagnetic interference
e Resistance to corrosive materials

9. Mention any three disadvantages of STP.
Ans:

o Comparatively difficult to install and manufacture
¢ More expensive
e Bulky

10. Describe the basic elements of fibre optical cable.
Ans:

REERE S e e e Ty

e Core: The optical fibre consists of a narrow strand of glass or plastic known as
a core. A core is a light transmission area of the fibre. The more the area of

the core, the lighter will be transmitted into the fibre.

¢ Cladding: The concentric layer of glass is known as cladding. The main
functionality of the cladding is to provide the lower refractive index at the
core interface as to cause the reflection within the core so that the light

waves are transmitted through the fibre.

o Jacket: The protective coating consisting of plastic is known as a jacket. The
main purpose of a jacket is to preserve the fibre strength, absorb shock and

extra fibre protection.
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