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Digital Communications
Advantages Disadvantages

How Digital Communication works?

Why Digital transmission is better than the Analog Transmission?

Guided media 
Transmission Media
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Data Transmission

Optical Fiber System
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How are optical fibers different from ordinary cables?

immune to electromagnetic
interference

modulated monochromatic light

What are advantages of Optical Fiber Communication?

fluorozirconate, fluoroaluminate,
chalcogenide

SAMSUNG
Highlight

Libin Francis
Highlight

Libin Francis
Highlight

Libin Francis
Highlight

Libin Francis
Highlight

Libin Francis
Highlight



Tar
www

G

A

W
pa

This docum
to gktoday.

rget 20
w.gktoday.

Glass or Plasti

Answer:

Where c is ne
articular med

ment is a part of GKT
in@gmail.com © 2

012 
in  

c Optic Fiber.

both scatte

ear 3x108 m
ium. 

Today’s Reader Sup
2010 11 Suresh Son

Which is Bet

ering and a

eter per seco

ported E mail Assis
i Unauthorized Rep

GGee

tter?

absorption

ond, refers t

: About this doc
tance Programme f
production / Redistr

full disclaim

eenneerraall  AA
MMoodduulle

/v 

to speed of 

cument:
for Public Service Ex
ribution / Resale is s
mer

AApppplliieedd  
ee 22:: FFuunnddaa

light in free

xaminations of 2011
strictly prohibited.

SScciieennccee
aammeennttaallss oo

e space and 

1 12. Comments an
Kindly visit www.gk

eess  aanndd  TT
ooff TTeelleeccoomm

v is speed 

nd Queries can be s
ktoday.in/disclaime

TTeecchhnnoolloo
mmmmuunniiccaattii

of light in t

send
r for

7

ooggyy  
iioonnss   

that

Libin Francis
Highlight

Libin Francis
Highlight

Libin Francis
Highlight

Libin Francis
Highlight

Libin Francis
Highlight

Libin Francis
Highlight

Libin Francis
Highlight

Libin Francis
Highlight

Libin Francis
Highlight

Libin Francis
Highlight

Libin Francis
Highlight

Libin Francis
Highlight

Libin Francis
Highlight

Libin Francis
Highlight

Libin Francis
Highlight

Libin Francis
Highlight

Libin Francis
Highlight

Libin Francis
Highlight

Libin Francis
Highlight

Libin Francis
Highlight

Libin Francis
Highlight

Libin Francis
Highlight

Libin Francis
Highlight

Libin Francis
Highlight

Libin Francis
Highlight

Libin Francis
Highlight

Libin Francis
Highlight



: About this document:
This document is a part of GKToday’s Reader Supported E mail Assistance Programme for Public Service Examinations of 2011 12. Comments and Queries can be send
to gktoday.in@gmail.com © 2010 11 Suresh Soni Unauthorized Reproduction / Redistribution / Resale is strictly prohibited. Kindly visit www.gktoday.in/disclaimer for

full disclaimer

8

Target 2012 
www.gktoday.in  

GGeenneerraall  AApppplliieedd  SScciieenncceess  aanndd  TTeecchhnnoollooggyy  
MMoodduullee 22:: FFuunnddaammeennttaallss ooff TTeelleeccoommmmuunniiccaattiioonnss   

Single Mode and Multimode Fibers

Can we use Optical Fibers in Power transmission?

Unguided Media 

Electromagnetic Spectrum
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Understanding the Radio Spectrum

radio frequencies

Band

Classification

ITU Radio Bands

Band Number Symbols Frequency Range Wavelength Range
1 ELF 3 to 30 Hz 10,000 to 100,000 km
2 SLF 30 to 300 Hz 1000 to 10,000 km
3 ULF 300 to 3000 Hz 100 to 1000 km
4 VLF 3 to 30 kHz 10 to 100 km
5 LF 30 to 300 kHz 1 to 10 km
6 MF 300 to 3000 kHz 100 to 1000 m
7 HF 3 to 30 MHz 10 to 100 m
8 VHF 30 to 300 MHz 1 to 10 m
9 UHF 300 to 3000 MHz 10 to 100 cm
10 SHF 3 to 30 GHz 1 to 10 cm
11 EHF 30 to 300 GHz 1 to 10 mm
12 THF 300 to 3000 GHz 0.1 to 1 mm

IEEE Radio Spectrum Bands (from wikipedia)

Band Frequency range Origin of name

HF band 3 to 30 MHz High Frequency
VHF band 30 to 300 MHz Very High Frequency
UHF band 300 to 1000 MHz Ultra High Frequency
L band 1 to 2 GHz Long wave
S band 2 to 4 GHz Short wave
C band 4 to 8 GHz Compromise between S and X
X band 8 to 12 GHz Used in WW II for fire control, X for cross (as in crosshair)
Ku band 12 to 18 GHz Kurz under
K band 18 to 27 GHz German Kurz (short)
Ka band 27 to 40 GHz Kurz above
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FM radio broadcast, television broadcast, PMR, DVB T, MRI, PMR, television
broadcast, microwave oven, GPS, mobile phone communication (GSM, UMTS, 3G, HSDPA), cordless

phones (DECT), WLAN (Wi Fi 802.11 b/g/n),
Bluetooth VHF and UHF Band

What are Bands and Channels?

spectrum bands are divided into channels

How Radio waves Propagate?

reflection, refraction, diffraction, absorption, polarization, scattering, daily changes of
water vapor in the troposphere and ionization in the upper atmosphere.

Propagation describes the behavior of a radio wave in spectrum
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affected by factors that are determined by its path
from point to point.
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Ground waves

Why only lower frequencies propagate via ground wave?

proportional to the frequency

Line of Sight

Skywave

refraction (NOT Reflection)

F2 layer is the most important ionospheric layer for HF propagation, though F1, E, and D layers also play some
role. These layers are directly affected by the sun on a daily cycle, the seasons and the 11 year sunspot cycle
determines the utility of these modes. During solar maxima, the whole HF range up to 30 MHz can be used and
F2 propagation up to 50 MHz are observed frequently depending upon daily solar flux values. During solar
minima, propagation of higher frequencies is generally worse. (wikipedia)

How Radio sets work?

Why the frequency of FM Radio generally ranges between 90 and 110 MHz?
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All radio receptions except FM band are affected when cable TV is switched on. Why?

Why transistor radio gives a clear and loud reception when the antenna is held or touched by hand?

Microwaves

When we keep our food in microwave, the
energy of the microwaves is converted into heat andmakes the water molecules vibrate faster.

Alta Frequenza microonde

WhyMicrowaves are considered better than Radio waves for safer communication?

confined to a tight beam

Note:

Use of Microwaves:

dependent
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limitation microwaves travel in a straight line

Wireless LAN:
2.4 GHz

Wireless Internet Access :

MAN: WiMAX

MBWA:

GSM:

DVB SH and S DMB

Microwave Radio:

Satellite Communications:

RADAR:

Radio Astronomy:

GNSS and GPS:

Microwave Ovens:
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PECVD:

Transmission of power:

Weapons:

Spectroscopy:

MASER:

InfraredWaves

Designation Abbreviation Wavelength
Near Infrared NIR 0.78 3 μm
Mid Infrared MIR 3 50 μm

Far Infrared FIR 50 1000 μm

Band Descriptor Wavelength range

O band Original 1260–1360 nm

E band Extended 1360–1460 nm

S band Short wavelength 1460–1530 nm

C band Conventional 1530–1565 nm

L band Long wavelength 1565–1625 nm
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U band Ultralong wavelength 1625–1675 nm

Applications of Infrared:

Active infrared night vision

How the Night vision devices work?

What is difference between night vision and thermal imaging?

2. Thermography & Pyrometry:

Hyperspectral imaging:

Infrared tracking:

What are Heat seekers?

Communications:

How Remote Controls work?

Spectroscopy:

Meteorology:
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Climatology:

Astronomy:

History:

Biology:

Mobile Telephony 

Brief History (from wikipedia)
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Development of 1G, 2G and 3G

1G:

analogue voice information

2G
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2.5 G:
General Packet Radio Service

3G:

GSM Standards

Groupe Spécial
Mobile
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Architecture of GSM

air interface

A interface

Mobile Station

Base Station Subsystem

Network Switching Subsystem (NSS)
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Does GSM allow signals when we travel in aeroplane?

provided the base station range
allows.

Code Division Multiple Access (CDMA)

Advantages and Disadvantages of CDMA

The CDMA Phones don’t have SIM cards

Disadvantages:
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Bluetooth

radio interface
open standard for allowing intelligent devices to communicate with each other

Why Blue, why not any other color?

Bletand

Why Bluetooth?

Does Bluetooth interfere with other systems?

What is spread spectrum frequency hopping?
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Since this value also belongs to microwave region, Bluetooth could be said to be working in Micrwave region.
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What is Bluetooth Piconet?

Advantages of Bluetooth

What is Bluejacking?

Wi Fi
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WiMax

BroadbandWireless Spectrum

Long Term
Evolution (LTE)

Long Term Evolution

LTE v/s WiMax

Communication and Earth Observation Satellites.
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It operates bw 2 - 11 GHz.
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LTE may be patented because it is the product of a research team consist of some mobile companies.
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