
UNIT:3 

Transmission media 1 



SYLLABUS 

 3.1 Types of Transmission Media  

 3.2 Guided Media: Twisted Pair, Coaxial Cable, 

Fiber  

 3.3 Un Guided Media : Electromagnetic 

spectrum, Radio Transmission, 

MicrowaveTransmission, InfraredTransmission,  

 Satellite Communication  
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WHAT IS NETWORK CABLING? 

 Cable is the medium through which information 

usually moves from one network device to 

another. There are several types of cable which 

are commonly used with LANs. 
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3.1 TYPES OF TRANSMISSION MEDIA  
CATEGORIES/CLASSIFICATION OF TRANSMISSION MEDIA/CABLE 
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3.2 GUIDED MEDIA: TWISTED PAIR, 

COAXIAL CABLE, FIBER  

 Twisted pair and coaxial cable use metallic 

(copper) conductors that accept and transport 

signals in the form of electric current. 

 Optical fiber is a glass or plastic cable that 

accepts and transports signals in the form of 

light 
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TWISTED PAIR - TRANSMISSION 

CHARACTERISTICS 

 Limited distance 

 Limited bandwidth (1MHz) 

 Limited data rate (100MHz) 

 Susceptible to interference and noise 
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TWISTED PAIR - APPLICATIONS 

 Most common medium 

 Telephone network 

 Between house and local exchange (subscriber loop) 

 Within buildings 

 To private branch exchange (PBX) 

 For local area networks (LAN) 

 10Mbps or 100Mbps 
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TWISTED-PAIR CABLE 
Unshielded Twisted-Pair (UTP) Cable  
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CONTINUE… 

 

 

 

 It is used in telephone systems; its frequency range is 

suitable for transmitting both data and voice. 

 A twisted pair consists of two conductors (usually 

copper), each with its own colored plastic insulation. 

 The plastic insulation is color-banded for 

identification. 
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CONTINUE… 

 Colors are used both too identify the specific 

conductors in a cable and to indicate which wires 

belong in pair and how they related to each other 

pairs in a large bundle. 

 The two wires are twisted around each 

other at regular intervals to reduce the 

effect of noise on the signal passing through 

the cable. 

 

10 



CONTINUE… 

 Advantages of UTP 

 It is cheap and easy to use. 

 It is flexible and easy to install. 

 Disadvantages 

 Low data rate 

 Short range 
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UTP CATEGORIES 
Categories of UTP 

 The Electronic Industries Association (EIA)  has 

developed standards to grade UTP cables by 

quality. Categories are determined by cable 

quality, with 1 as the lowest. 

Cat 3 

 up to 16MHz 

 Voice grade found in most offices 

 Twist length of 7.5 cm to 10 cm 

Cat 4 

 up to 20 MHz 
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CONTINUE… 

Cat 5 

 up to 100MHz 

 Commonly pre-installed in new office 
buildings 

 Twist length 0.6 cm to 0.85 cm 

Cat 5E (Enhanced) 

Cat 6 

Cat 7 
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SHIELDED TWISTED-PAIR (STP) CABLE 

 

 

 

 

 

 A disadvantage of UTP is that it may be susceptible  

 to electrical frequency interference(External EM 

Interference).  

 STP is suitable for environments with electrical 

interference; however, the extra shielding can make 

the cables quite bulky.  
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CONTINUE… 

 Shielded twisted pair is often used on networks 

using Token Ring topology. 

 It has a metal foil or braided-mesh covering that 

covers each pair of insulated conductors. 

 The metal prevents from electromagnetic noise. 
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CONTINUE… 

 It eliminates the cross-talk , which is 

undesirable effect of one circuit on another 

circuit. It occurs when one line(acting as kind of 

receiving antenna) picks up some signals 

traveling down another line ( acting as a kind of 

sending antenna).  

 Shielding each pair of twisted-pair cable 

eliminates cross-talk. 
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CONTINUE… 

 Advantage of STP 

 STP is less susceptible to noise due to the extra 

shielding. 

 Disadvantage of STP 

 Materials and manufacturing requirements of 

STP is more costly. 

 

 

17 



UNSHIELDED AND SHIELDED TP 

 Unshielded Twisted Pair (UTP) 

 Ordinary telephone wire 

 Cheapest 

 Easiest to install 

 Suffers from external EM interference 

 Shielded Twisted Pair (STP) 

 Metal braid or sheathing that reduces interference 

 More expensive 

 Harder to handle (thick, heavy) 
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COAXIAL CABLE 
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CONTINUE… 

 Coaxial cable is an electrical cable consisting of a 

round conducting wire, surrounded by an 

insulating spacer, surrounded by a cylindrical 

conducting sheath, usually surrounded by a final 

insulating layer. 

 It is used as a high-frequency transmission line 

to carry a high frequency or broadband signal.  
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COAXIAL CABLE APPLICATIONS 

 Most flexible medium 

 Television distribution 

 Ariel to TV 

 Cable TV 

 Long distance telephone transmission 

 Can carry 10,000 voice calls simultaneously 

 Being replaced by fiber optic 

 Short distance computer systems links 

 Local area networks 

 Joining LANs between buildings, and used for 
backbone networks within buildings. 

  Can be used for broadband transmission. 
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COAXIAL CABLE- PROS AND CONS 

 It is more expensive than twisted pair and laid 

as a single core cable.  

  Typically capable of transmitting bandwidths up 

to 350MHz for distances up to 10 kilometers. 

  Robust and fairly easy to work with but 

needs relatively expensive connectors. 

  Although coaxial cabling is difficult to install, 

it is highly resistant to signal interference.  

 In addition, it can support greater cable 

lengths between network devices than twisted 

pair cable.  
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TYPES OF COAXIAL CABLE 

The two types of coaxial cabling are: 

 thin coaxial (thinnet) 

 thick coaxial (thicknet) 
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CONTINUE… 

 10Base2 -refers to the specifications for thin 

coaxial cable carrying Ethernet signals.  

 The 2 refers to the maximum segment length 

being 200 meters(actual maximum segment 

length is 185 meters).  

 Thin coaxial cable is popular in school networks, 

especially linear bus networks.  
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CONTINUE… 

 Thick coaxial cable is also referred to as thicknet.  

 10Base5 -refers to the specifications for thick 

coaxial cable carrying Ethernet signals.  

 The 5 refers to the maximum segment length 

being 500 meters.  

 Thick coaxial cable has an extra protective 

plastic cover that helps keep moisture away from 

the center conductor.  

 This makes thick coaxial a great choice when 

running longer lengths in a linear bus network.  

 One disadvantage of thick coaxial is that it does 

not bend easily and is difficult to install 
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OPTICAL FIBER 
- transmit digital signals in the form of light 

The optical fiber construction:  

CORE - made of glass.  

 CLADDING - made of glass.  

 Plastic coating.  
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CONTINUE… 
 Fiber optic cabling consists of a center glass core 

surrounded by several layers of protective materials. 

 Sometimes, the core may consist of plastic rather than 

glass fiber. Plastic is more flexible and less sensitive to 

damage than glass but more vulnerable to attenuation. 

It cannot span over long distance that glass fiber-based 

cable can. 

 It transmits light rather than electronic signals 

eliminating the problem of electrical interference.  

 This makes it ideal for certain environments that 

contain a large amount of electrical interference.  
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CONTINUE… 

 Fiber optic cable has the ability to transmit 
signals over much longer distances than 
coaxial and twisted pair. It also has the 
capability to carry information at greater 
speeds. 

  This capacity make wider communication 
possibilities to include services such as video 
conferencing and interactive services. The 
cost of fiber optic cabling is comparable to copper 
cabling; however, it is more difficult to install 
and modify.  

 10BaseF refers to the specifications for fiber 
optic cable carrying Ethernet signals.  
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ADVANTAGE OF OPTICAL FIBER 
 The major advantage offered by the fiber optical cable 

over twisted-pair  and coaxial cable are noise 

resistance,  less signal attenuation, and higher 

bandwidth. 

 Greater capacity- High data transmission 

rate/Higer Bandwidth 

Data rates of hundreds of Gbps 

 Smaller size &  light weight 

 Lower attenuation 

 Fiber optic transmission distance is significantly 

greater that that of other guided media. A signal can 

run for miles without requiring regeneration 
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OPTICAL FIBER - APPLICATIONS 

 Long-haul trunks 

 Metropolitan trunks 

 Rural exchange trunks 

 Subscriber loops 

 LANs 
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CONTINUE… 

 Noise Resistance 

 Fiber optic transmission uses light rather than 

electricity, so there is no noise. External light, the 

only possible interference, is blocked from the 

channel by the outer jacket. 

 High strength 

 transmit signals over much longer distances 

 Greater repeater spacing 

 10s of km at least 

 No electrical hazard when cut or damaged 

 

    Consideration:- Use the fiber-optics only 

when a network requires extremely high 

bandwidth or to span over long distance. 
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OPTICAL FIBER - TRANSMISSION 

CHARACTERISTICS 

 Act as wave guide for 1014 to 1015 Hz  

 Portions of infrared and visible spectrum 

 Light Emitting Diode (LED) 

 Cheaper 

 Wider operating temp range 

 Last longer 

 Injection Laser Diode (ILD) 

 More efficient 

 Greater data rate 
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CONTINUE… 

Fiber-optic cable come in two primary types:  

 single-mode cables  

 includes only one glass fiber at core 

 cost is more and works with laser-based 

emitters 

 spans the longest distance. 

 multi-mode cables  

 includes two or more glass fibers at core 

 cost is less and works with light emitting 

diode(LED) 

 spans  shorter distance 
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MULTIMODE FIBER 

 Multimode step-index fiber: 

 Density of the core remains constant from center to 

the edge. 

 At the interface of the core and cladding there is a 

sudden change due to lower density(of cladding). 

 Suddenness of this change-distortion of signals. 

 Multimode graded-index fiber: 

 decreases this distortion of the signal 

 varying densities-impact on propagation of 

light beams 

 density is highest at the center of the core and 

decreases      gradually to its lowest at the edge. 
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SINGLE MODE FIBER 

 Uses step-index fiber 

 Highly focused source of light-limits beams to a 

small range of angles-all closed to horizontal. 

 Smaller diameter 
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TYPES OF OPTICAL FIBERS / 

OPTICAL FIBER TRANSMISSION MODES 
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CONNECTORS 

 

 SC and ST connectors 
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FREQUENCY UTILIZATION FOR FIBER 

APPLICATIONS  
Wavelength (in 
vacuum) range 

(nm) 

 

Frequency 
range (THz) 

 

Band 
label 

 

Fiber type 

 
Application 

 

820 to 900 

 
366 to 333 

 
  

 
Multimode 

 
LAN 

 
1280 to 1350 

 
234 to 222 

 
S 

 
Single mode 

 
Various 

 
1528 to 1561 

 
196 to 192 

 
C 

 
Single mode 

 
WDM 

 
1561 to 1620 

 
185 to 192 

 
L 

 
Single mode 

 
WDM 
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3.3 UN GUIDED MEDIA : ELECTROMAGNETIC 

SPECTRUM, RADIO TRANSMISSION, MICROWAVE 

TRANSMISSION, INFRARED TRANSMISSION,  

SATELLITE COMMUNICATION  
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UNGUIDED TRANSMISSION MEDIA 

ELECTROMAGNETIC SPECTRUM 
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WIRELESS PROPAGATION 

 Signal travels along three routes 

 Ground wave 

Follows contour of earth 

Up to 2MHz 

AM radio 

 Sky wave 

Amateur radio, BBC world service, Voice of America 

Signal reflected from ionosphere layer of upper 
atmosphere 

 (Actually refracted) 

 Line of sight 

Above 30Mhz 

May be further than optical line of sight due to 
refraction 

More later… 41 



RADIO WAVES 

 Radio waves are a type of electromagnetic 

radiation with wavelengths in the electromagnetic 

spectrum longer than infrared light.  

 Radio waves have frequencies as high as 300 

GHz to as low as 3 kHz, though some definitions 

describe waves above 300 MHz or 3 GHz as 

microwaves, or include waves of any lower 

frequency. 
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MICROWAVES 

 Microwaves are a form of electromagnetic 

radiation with wavelengths ranging from one 

meter to one millimeter; 

with frequencies between 300 MHz (100 cm) and 

300 GHz (0.1 cm). 
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TERRESTRIAL MICROWAVE 

 Parabolic dish 

 Focused beam 

 Line of sight 

 Long haul telecommunications 

 Higher frequencies give higher data rates 
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SATELLITE MICROWAVE 

 Satellite is relay station 

 Satellite receives on one frequency, amplifies or 

repeats signal and transmits on another 

frequency 

 Requires geo-stationary orbit 

 Height of 35,784km 

 Television 

 Long distance telephone 

 Private business networks 
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INFRARED WAVES 

 Infrared radiation is electromagnetic 

radiation (EMR) with longer wavelengths than 

those of visible light, and is therefore invisible to 

the human eye. It is sometimes called infrared 

light.  

 It extends from the nominal red edge of the visible 

spectrum at700 nanometers (frequency430 THz), 

to 1 milimeter (300 GHz)[ 
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INFRARED 

 infrared light 

 Line of sight 

 Blocked by walls 

 e.g. TV remote control, IRD port 
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SATELLITE POINT TO POINT LINK 
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SATELLITE BROADCAST LINK 
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TEST 
 

 

1. Which layer is closest to the transmission medium in the OSI Model? 

2. UTP-Full form:_________________ 

3. Types of Coax:__________________ 

4. Give the classification of transmission media. 

5. Explain twisted pair cable. 

6. Explain Coaxial cable. 

7. Explain Fiber optics cable. 
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