The Logic Room TRANSMISSION MEDIA - NOTES

CLASS Xl - SEMESTER Il - COMPUTER NETWORKS

Transmission Media
FrorRme M

How does data actually travel from one device to another? Through a medium: a
cable, a beam of light or the air itself. These notes show you each one, step by step,
with a diagram for every medium.
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FOR WHOM - SItvd &=

Common to Computer Science (COMS) and Computer Application (COMA), Class XI,
Semester II, Computer Networks unit (3 hours).

Computer Science (COMS) 8 Computer Application (COMA) TSI G, Class X1,

Semester II, Computer Networks TG (@ Ef‘%l) |

WHAT IS INSIDE - (o9t T (R

TOPIC
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01 What Is a Transmission Medium?
G s S

02 Twisted Pair Cable

Twisted Pair Cable (ATFICA (&Sl ©IF)

03 Co-axial Cable
Co-axial Cable (5% ©I<)

04 Fibre Optic Cable
Fibre Optic Cable (HTF-98 ©F)

05 Guided Media at a Glance
Guided Media 9 To
06 The Electromagnetic Spectrum

Electromagnetic Spectrum (Sf&egaam Jeffer)

The Logic Room - Computer Science & Application 1



The Logic Room TRANSMISSION MEDIA - NOTES

TOPIC 01

What Is a Transmission Medium?
gt NS 2

THINK OF IT LIKE THIS - @@It3 ©Itdl

Roads for data. Think of a network as a country full of roads. A twisted pair is a narrow lane, a
co-axial cable is a wider road, a fibre optic cable is a super-highway, and wireless is an air
route. Data is the traffic. The road you choose decides how fast, how far and how safely that
traffic can travel.
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Definition - 3gesl

KEY IDEA - J& $91

A transmission medium is the physical path through which data travels from the sender to
the receiver.

Transmission medium (= (372 (1% 21¥ (physical path), TF &5 MCT (TB1 sender (AF

receiver-& (MR |

In Chapter 1 you learnt about signals (analogue and digital), bandwidth, bit rate and the
modes of communication. Those describe what is sent. The medium is what actually carries it.

2 A N signal (analogue @ digital), bandwidth, bit rate 932 communication-4d mode

T AT | (TSTE! IC B AISIT 70 | K medium el (12 f&fSo, 11 Setet (Shits 327 B |
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Two categories of media - f3if&wa 75 ©fat

TRANSMISSION MEDIA

the physical path data travels on

GUIDED (WIRED) UNGUIDED (WIRELESS)
signal follows a cable signal travels through air or space
Twisted Co-axial Fibre Radio Micro- Infra- Satel-
Pair Cable Optic Wave wave red lite
electrical electrical It electromagnetic waves through air / space
pulses pulses pulses

Think of roads for data: lane - widerroad - super-highway - air route

FIG 2.1 Classification of transmission media.

Transmission media-3 @ffere |

Guided (wired) media: the signal follows a physical conductor or fibre. Twisted pair, co-
axial cable and fibre optic cable are guided media.
Guided (wired) media: 9<I(< signal 45 I1WI ©IF 1 fibre 4J (&1 | Twisted pair, co-axial

cable @ fibre optic cable — @0 guided media |

Unguided (wireless) media: the signal travels through air or space, with no physical path.
Radio waves, microwaves, infrared and satellite are unguided media.

Unguided (wireless) media: 407 signal IS I RT3 5145 0 T, (01 ABF 942 A

<l | Radio wave, microwave, infrared '8 satellite — @1l unguided media |

What does the signal travel as? - Signal Sl 5teT?

SIGNAL TRAVELS AS
MEDIUM

Signal (IO BT
Copper cables Electrical pulses
SIBIGACE (Asfess == (pulse)
Fibre optic cable Pulses of light

HCAR ™"
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1 SENDER 2 ALONG THE CABLE 3 NOISE ADDED 4 REPEATER
-’ .. W -.
clean signal attenuation: signal gets weaker noise / crosstalk / EMI signal regenerated

Every medium suffers these problems in different amounts, so no medium is best at everything.

FIG 2.2 A clean signal weakens and picks up noise along a cable, and a repeater restores it.

IfI®IF signal 1A 7T ¥ 27 8 noise THIT; repeater SIE NS 5 FCF OF |

Attenuation: the signal becomes weaker as the distance grows. It is measured in decibels
(dB). Repeaters and amplifiers (Chapter 3) fix it.

Attenuation: 73§ J1S(# signal 3¢ =C 1% | &6 decibel (dB)-4 Niofl = | Repeater @
amplifier (PO s @b 5F Fc7 |

Noise: unwanted signals mixed with the real one, such as thermal noise, crosstalk and
EMI.

Noise: Se signal-ad 35 ST e S_1fge signal, (IS thermal noise, crosstalk @ EMI |

Distortion: the shape of the signal changes because different frequencies travel at different
speeds.

Distortion: signal-43 ST INCA X, FEY WAM! frequency el AfoCs 5 |

Crosstalk: signal leaking from one wire into a neighbouring wire.
Crosstalk: 93 ©IC34 signal SATC* SITF {30 §TF 21 |

EMI (electromagnetic interference): disturbance caused by motors, power lines and other
devices.

EMI (electromagnetic interference): (363, Rg5Ced 13 8 W31+ T7 (ACE A9 K |

QUICK CHECK - &© b3

Q1

Q2

Define a transmission medium.

Transmission medium-&3 ALE| 1S |

Name three guided media and four unguided media.
oA guided media @3 511G unguided media- N ETCAT |
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