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Syllabus

Unit Topics and Sub-topics
Unit - | : Basics of Electronic 1.1 The elements of basic electronic communication system.
Communication 1.2 Electromagnetic spectrum.
Refer chapter 1 - .
1.3 Transmission modes : Simplex, Duplex-full/half, Synchronous and
Asynchronous
14 Sources of noise (Internal and external), Signal to noise ratio.
Unit -1l : AM and FM 2.1 Need for modulation.
Modulation 2.2 Types of modulation techniques, Amplitude modulation : Mathematical
Refer chapters 2 and 3 representation of amplitude modulated wave, Modulation index,
Bandwidth requirement, Representation of AM signal in time and
frequency domain, Types of AM with respect to frequency spectrum
(DSB, SSB and VSB), Power relations in AM wave.
2.3  Frequency modulation : Representation of FM signal in time domain
and frequency domain, Frequency deviation ratio, Modulation index
(B), Mathematical representation of FM, Bandwidth requirement,
Types of frequency modulation (NB and WBFM).
2.4  Phase modulation.
Unit - Il : Transmitters and 3.1 Generation of AM.
Receivers 3.2 Block diagram of AM superheterodyne receiver, its working with
waveforms.
Refer chapters 4 and 5
3.3 Demodulation of AM signal : Diode detector and practical diode
detector.
3.4 Automatic gain control and its types.
3.5 Concept of pre-emphasis and De-emphasis.
3.6 Generation of FM wusing direct (Varactor diode and reactance
modulator) and indirect method (Armstrong method).
3.7 Block diagram of FM receiver and its working with waveforms.
3.8 FM detector circuits : Ratio detector and PLL as FM demodulator.
Unit -1V : Wave Propagation 4.1 Concept of propagation of radio waves.
Refer chapter 6 4.2 Ground wave propagation.
4.3 Sky wave : lonospheric layers, Concept of actual height and virtual

height, Critical frequency, Skip distance, Skip zone, Concept of fading,
Maximum usable frequency, Multiple hop sky wave propagation.
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Topics and Sub-topics

4.4

4.5

4.6

Space wave propagation : Line of sight, Multipath space wave
propagation, Optical and radio horizon, Shadow zones.

Duct propagation (microwave space-wave propagation).

Troposphere scatter propagation.

Unit -V : Antennas

Refer chapter 7

5.1

5.2

53

54

Antenna fundamentals : Resonant antenna and non-resonant antennas.

Antenna parameters : Radiation pattern, Polarization, Bandwidth,
Beamwidth, Antenna resistance, Directivity and power gain, Antenna
gain.

Dipole antenna : Half wave dipole antenna (Resonant antenna) and its
radiation pattern, Folded dipole antenna and its radiation pattern,

Radiation pattern for dipole antenna of different length.

Loop antenna, Telescopic antenna, Yagi-Uda antenna, Micro-wave
antenna — Dish antenna, Horn antenna and Microstrip patch antenna —
Rectangular, Square and Circular. (Structure, radiation pattern and

application of antennas).

Qaaa

(Book Code : MDO8B)




-
b

Table of Contents 1 Principles of Electronics Comm. (E&Tc./Sem 3/MSBTE)

Chapter 1 : Basics of Electronic Communication 1-1 to 1-23

Syllabus : The elements of basic electronic communication system. Electromagnetic spectrum, Transmission modes,

Simplex, Duplex-full/half, Synchronous and Asynchronous, Sources of noise (Internal and external), Signal to noise ratio.

0 R 1o o Yo [V ot e o ISP T O SU PR TURPPR 1-2
1.2  The Importance of Electronic COMMUNICATIONS ......ceiiiiiiiiiiiiieie et e e eecrre e e e e e e eestaee e e e e eesbrareeee eeeaessensssseeeseeasanses 1-2
0 R BV oY1 o) Y1 =4 o - U UUURN 1-3
1.3 The Elements of Basic Electronic Communication SYSTEM .......ccccciiiiiiiieeiiee e e e srre e s tae e e e ere e e enes 1-4
1.4 Noise in CommuNication SYSEEMS @NA TYPES ..vvviieiiieiiiieiee e eecieee e e e et e e e e e e e etrr e e e e e e sebbareeeaeeesasaeeessastasseeaeeasnnsreneas 1-6
e R BV oY1 o) i\ 1 LY U UUUTN 1-6
1.4.2  EXEEINQAINOISE oottt st ettt e bt e et s e s he e ne e e n et ene e r e e r e aeeene e reeare s 1-7
1.43  Fundamental or INterNal NOISE ......cceoiiiiiiiiiiiiieeeet ettt ettt s e s b e e b e e sabeesaneenneas 1-7
1.4.4  Types OF INTEINAI NOISE ..eeiiiiiiiiiiiee ettt e e et e e e e e sttt e e e e e e e s ataeeeeaeeesants seenntaaeeaseeannsraneaessannns 1-8
1.4.5  SigNal t0 NOISE RAIO (S/N) .eeiiiiiiiieiiiiiieeeitee et et e st e sre et e stae e ste e e ta e e beesbeesabeesabeesases esnseesateeanseesaseesnsaensnas 1-8
1.5 TransSMIiSSION IMOOES .....ooueeiiiiiiieiiee ittt ettt ettt s b e et s bt e s ab e e bt e e bt e s b et e bt e sabeesabe et eabeesabeesabeesabeesmneeneeesnesaneesn 1-8
R 70 R 10 Y o] L= ) V] =T o 4 USRS 19
O T 11 DU o 13 ] V] W=y o 1RSSR 1-9
T8 T U] 0 TUT o1 1= S V] =T ¢ U UUPRN 19
1.5.4 Comparison of Half Duplex and Full DUPIEX SYStEMS. ........uuiiiieiiieiiiiiiiee et e e e e s raee e aeee e e 1-10
1.5.5 Comparison between Simplex and DUPIEX SYSTEMS ......ccccuiieieiiie i cee et e e e e e e eene e e snree s 1-10
B SR D - - T I =T Y0 0157 o o PP PP PPRPTOPUPN 1-10
1.6.1  TransmMIiSSION IMOTE ...cc..ciiiiiiiieiiieeite ittt ettt e bttt e et e s bt e s ab e e sab e e e st e e sabeesnee eesabeesmseeneesbeeeseenane 1-10
1.6.2  Parallel TranSmMISSION .....coeerieriieereerieete ettt s e s bt e n e s aee st e e sreesne e e e smeesneenneenne et 1-11
1.6.3  Serial TrANSIMISSION ...eeiiiiiiieiiie ettt sttt et ettt e e st esab e e be e e sbb e e bt e s abeees s embeebeeebeesabeesabeennneennns 1-11
1.6.4  Types of Serial TranSMISSION .......uiiiiiiiiiiiiiiiee e ecciee e e eerce e e e e e eeitr e e e e e e sesarteeeaeesesssssaes sbbaaeeeeeesanssaseeaesannes 1-12
1.6.5  ASYNChronouUS TranSMISSION ....cceiiciieeieiieeeitieeeeiteeeeiteeessteeeetteeessseaeeassseeeeasseeesassseeesnsaeaesseesssesesaseeessnseeeans 1-12
1.6.6  SYNCHroNOUS TranSMISSION ......uuiiiiieiiieiiiiieeeeeeeeitte e e e e e e eebteeeeeeeeetbateeeeeesaesasaeaaaaesasssseees sraaeaeesesansssneeassannes 1-13
1.6.7 Comparison of Synchronous and Asynchronous TranSmMiSSION .......cccuuueeeieeieciiiiieeeeececiiree e e e e eeeaareeeeeeeeaaan 1-14
1.7  The ElectromagnetiCc SPECLIUM ....oci i iiii e ceee et et e sttt e e et e e et e e e s taeeeassteeeassaeeesanaeea seesssaeeeanseaessnseeeesssanennnes 1-15
1.7.1  Different FreqUENCY BanGS .........uuiiiiiiiiiiiiiee ettt e e ettt e e e e e ettt e e e e e e sesaatbeeeeaesesasstees sraaeaeesesanstaseeaesannes 1-15
1.7.2  Frequency and WavVEIEBNGLN ...t e et e e e e e e e bt e e e e e aeeeeeesettaaeeaeeeaans 1-16
1.7.3  EM Spectrum and Communication APPlICALIONS ....ccccueeiiiiiieciiie et e e s e e e e eeane e s e e snaeeeas 1-17
1.7.4  INFrar@d SIGNQAIS ..ooeee ettt e e e e ettt e e e e e e s — e e e e e e e eat—baeeeaeaaa saeeeaabraaeeaeeaaaaraeaeaaeannnes 1-18

=% TechKnowledge
7 echKnowledge

Publications




“? Table of Contents 2 Principles of Electronics Comm. (E&Tc./Sem 3/MSBTE)
O T VA Y1 o] =T X =4 o | U SPPR 1-18
1.8  Concept of Transmission BaNAWIdth ...........cooiiiiiiiiii e e e e e e e s e e e e ea e e e e e e e eearaaeeaeeean 1-18
1.8.1  FreQqUENCY SPECIIUM ittt ieteeeeeeteteteteteteteteteteeeeaeaeaeeeeeeeeseeeesseseeesesesesesssessssssseseseesseseeeeeeeeeeererenens 1-19
1.8.2  How to obtain BW Of @ SiZNal 2.......eeeeeiieieceeee ettt et e e e e e ettt e e e e e e ee e e e eeeaataaeeeeeeenneaes 1-19
1.8.3  Effect of Pulse Width of Data 0n the BW ........cooeiiiiiiiii ettt e 1-20
1.9 MSBTE QUESLIONS @NT ANSWES ..cuveitieuririiesieenieereereseesieesree et e et st e sree s st e et e st e s me e s st e s e easesseeabe eeneearesenesbeenneennesanenneen 1-21
1.10  1-Scheme QUESLIONS ANT ANSWENS ....cocutiiiiieiiiieiie ettt ettt ettt et e e bt e bt e sab e s bt e st e e sabe e s sabeesseeesbbeeneesabeesnneesares 1-22
®  ReVIEW QUESEIONS ...uuueeiiiiiiiiiiiiinniiitiiiiiiiinniitttiiiiiissitetttiiiiisstteeetiieessssetettssesssssssseetssssssssssssssessssssssssssssassss 1-20
Chapter 2 : Amplitude Modulation 2-1to 2-44

Syllabus : Need for modulation, Types of modulation techniques, Amplitude modulation : Mathematical representation of

amplitude modulated wave, Modulation index, Bandwidth requirement, Representation of AM signal in time and frequency

domain, Types of AM with respect to frequency spectrum (DSB, SSB and VSB), Power relations in AM wave.

2.1  Baseband Transmission (Transmission without Modulation) .............coocuiiiiiiiiiciiii e e 2-2
b I T Tot o Y FoTe [V] - [o T TSP PP UROPRTUPPRRPI 2-2
2.2.1  Types of Modulation TECHNIQUES ....ccciieiiiiiiee ettt ettt e e e e et e e e e e e e e b be e e e e e sesantaeeeae aeeaeeesassaneeaseannns 2-3
2.2.2  Continuous Wave MOUIGLION ......eiiiiiiiiiiiiee ettt sttt bt bt sab e sreesanes 2-3
2.2.3  PUISE MOGUIGLION oottt ettt et r et b e e b s ae e s r e reene s nes 2-4
2.2.4  Frequency Translation in the Modulation PrOCESS ........cccicciiiiiiiiii it e e e e e e e e e e e e a 2-4
b T |V (01T o] 1= 4] o = P UUTN 2-5
b8 B \V[=T=Te [ o] 1V ToTo U] ) 4 o Ty P TSOPUP PSP PRTPPORPI 2-5
0 S o =1 (oY =31 o Yo M B1T=41 =Y W 1Y, FoTe [¥] =1 d o o PSR 2-7
b0 R Vo ¥ FoY = @] 4 Vo 01V ] o LoF- | Lo s FuS ST SUUPN 2-7
2.4.2  Examples of ANAlog MOAUIGTION ......oeiiiiiiiiiiie e e e s e e e ear e e e st e e e e en s esntaeeesnsaeeesnraeaeas 2-7
2.4.3  Advantages of ANalog COMMUNICATION ......uuiiiiiiiiiiiiiieeee et e et e e e e et e e e e e e e b aar e e e e sea e e e eeenbaeaeeeaeennn 2-8
2.4.4  Disadvantages of ANalog COMMUNICATION ....ciiiiiiiiiiiiiii e e e e e e e et e e e e e e e s e e eenbaraeeaeeenns 2-8
R 1Yo o [ Tor= [ L3S 2-8
2.4.6 Amplitude Modulation [AM] ...ttt e e e e e e s e e e e e e e e tba e e e e e e eesataaaebaaeeaeeeeearareeaeeeanns 2-8
2.4.7 Frequency Modulation [FIMI] ...ttt ettt e e e e ettt e e e e e e e s eatba e e e e e e eesnsaaee aeaeeeeaesnnssaseeaseeanen 2-9
2.4.8  Phase MoOdUIGLION [PIM] .eeeeeiiiiieiiiiiiiie ettt ettt e e ee ettt e e e e e s esaabaeeeeeeeesstbareeeeeeassseesasssaaeeseeesnnsraneeeens 2-10
2.4.9 Pulse Analog Modulation [PAM, PWIM and PPIM] .......uuiiiiiiiiiiiieeee e eecirteee e ettt e e e e e enrae e e e e e e e nnt sanaaneeas 2-10
2.5 (D] T=41 =1 I @] 3 Va0 ] | oF: 1 o] s RSP SUT 2-10
2.5.1 Advantages of Digital COMMUNICATION ......cciiuiiiiiiie e e e e ere e s e e e sterreeeeenteeesanaeas 2-11

=% TechKnowledge
7 echKnowledge

Publications



‘?E Table of Contents 3 Principles of Electronics Comm. (E&Tc./Sem 3/MSBTE)
2.5.2  Disadvantages of Digital COMMUNICAtION ......ooiiiiiiiiiiiiiee e e e e e e e e e e e earaeee s 2-11
2.5.3  Applications of Digital COMMUNICAtIONS .......ceiiiiiiiiiiiiiiee e e e e e e st re e e e eee e e e e anraeeeeas 2-11
2.5.4  Demodulation OF DEECTION ......ccciiiiiiiiieeiiee ettt ettt e sbe e reeresenesreene s 2-12
2.6 AMPIItUdE MOUIGTION (AM) .eooieiiieeeee ettt e e e et e e e e ettt e e eeaeeeeebbeeeeasbeeeeasseaseeeebseeeasseseesseeesasseaann 2-12
2.7 Time and Frequency Domain Representation of an AM WaVE ........cociiiiiiiiieeiceiciiieee ettt eeciteee e e e e e e e eeaneees 2-13
2.7.1  Mathematical Representation of AM (Time Domain Description) ......ccccoccvveeeriiieeeiiee e e 2-13
2.7.2  Modulation Index or Modulation FACLOL ........ccceiiiiiiiiiiiieiieee ettt e e 2-14
2.7.3  Frequency Spectrum of the AM Wave (Frequency Domain Description) .......cccceeeeieeiecieececiieeeeciee e, 2-15
A @o Y ol =T o oY Y T =T o T= o T L3RS 2-16
2.7.5  BandwWidth REQUIFEMENT ...cooiiiiiiiiie ettt e e et e e e e s e et a e e e e e e e e s abbaaeeeeeeesant sennsrtaeesesesansreneeaeas 2-16
2.8  Types of AM Based on Frequency Spectrum (DSB, SSB and VSB) ......ccocuiiiieiiieieiiieeecie ettt 2-19
2.8.1  DSB-SC Or DSB OF AM-=-SC SINAI ..eutiiiiiiiiiiiierieenie ettt ettt ettt s ene e reenesenenneenens 2-19
2.8.2  Single SiIdeband SiZNal (SSB) ......uueiiiiiieeeiiie ettt et e e ettt e e et e e et e e e e ta e e e e tae e e et eeataeeeaabeeeeetaeeeannaeas 2-20
2.8.3  Vestigial Sideband TransmisSSiON (VSB) ......ccocuiiiiiiiieeiiee e e ecteeeeete e eeaee e e et e e e eetaeeeeaaeeeesat etreeeesseeenaneeas 2-23
2.8.4  Comparison between DSB-FC, DSB-SC, SSB and VSB .......cooiiiiiiiiee ettt svee e e e s e 2-24
2.9  Effects of Modulation Index on the Modulated Wave .............ooiiiiiiiieiiiiee et 2-24
2.9.1 Linear Modulation (Undermodulation) .........coeeeiiiieiiiic ettt et e et e et e e e abe e e e ente e e eaneeas 2-24
BN A O 1V /= 4 o To o [U] - o To T TSP TSR PTOS PP 2-25
2.10 Calculation of MOdUIGEION INAEX ......iiiiiiiiiiiieeii ettt et et st e e ssb e s b e sbeeebeesareesaneenne 2-26
2.10.1 Modulation Index Calculation using the AM WAV ........cccoeiiiiiieii ittt e e e e e e e anaaee s 2-26
2.11  Power Relations in AIM WAV .......cccoiiiiiiiienieeieee ettt sttt ettt st r e r et se e b e r e e beesn e e resenesbe e neennesanenneen 2-30
2.11.1 The Total POWEr in @N AIM WaVE .....cccuiiiiiiiiiieiieeiite ettt sttt et sab e s b e s bt e e e abee e satesbeesnbeesaneens 2-30
2.10.2 Al POWEE (Py) weieeiiiiieiiie ettt ettt e e ettt e e et e e ettt e e e eabeeeeeasaeeeeabaeeeesbeeeeensaeseenssseessseeeansses sraeesnseas 2-30
2.11.3  PoOWer iN the SIdEDANGS ..c..eoiieiieeet ettt e r e 2-30
2.11.4 Total Power (TranSMItIEA POWEK) .....ooii ittt e e ettt e e et e e ettt e e e abe e e eeabeaesaeeabaeeeessesenaneeas 2-31
2.11.5 Modulation Index in Terms Of Py @Nd Pe ...eeeiiiiieiiceiieee ettt e e ettt e e e e e e taa e e e e e e e s abaaaeeeeseennees 2-31
b L =Y 1 0 41Ty T T o I X ol =1 oy SR 2-32
2.11.7 AM POWEr iN TEIrMS OF CUIMENT ..eiiuiiiiiiiiiiie ittt ettt e et e st e e s sbe e e bt e sabeesneeenneens 2-32
2.11.8 Modulation INdex in TErms Of CUITENTS ....cc.uiiiiiiiiieiieeie ettt st esae e s e e e b eneesanee s 2-33
2.12  Modulation bY SEVEral SINEWAVES ........ccciciieeiiiieeecciee e ectee e ertee e e steeese e e e s eaaeeessteeeesstaeesssses aeeesssseesanssesesnsseeesnsseenns 2-36
2.12.1  TOtal POWET iN AIM WAVE .....eiiiiiiiiieiiiie ettt ettt ettt st ettt s bt sa e s st e e sbb e e sabesabe e eeabeeeabeesabeesnbeesaneens 2-37
2.12.2  Effective Modulation INAEX (M) .eeeccuiii ettt e ettt e et e e e ettt e e e e ate e e eetseeeesabeeeeesseeeeessaeaeasreeeenns 2-38
2.12.3 Bandwidth with Several Modulating Signals ...........cooeiiiiiiii e e e e 2-38

=% TechKnowledge
7 echKnowledge

Publications



“? Table of Contents 4 Principles of Electronics Comm. (E&Tc./Sem 3/MSBTE)
2.13 Advantages, Disadvantages and Applications OFf AM .........uiiiiii et e e e e e e e e e baa e e e e e e e enaes 2-39
2.13.1 Disadvantages Of AM (DSBFC) .....cccociiieeiiie e ectieeeeette e e ettt e e ettt e eeetteeeetaeeeeeteeseeasseseets sasaeaesstesesansaesennsenas 2-39
T A Vo V=Y Y - =L T3 o ] A 1V S 2-40
% S T TV o] o [Tor= Y To T o 1SN o} - 1V USSP 2-41
2.14 MSBTE QUESIONS @NT ANSWES ...eeuiiiiiieiiiieeieenitt ettt ettt et e st esbe e st e e sbeesat e e sabe s bt e e sbee s bt e sbee e esasesbeesbaeenneesabeennneenns 2-42
2.15 1-Scheme QUESTIONS AN ANSWELS ....cc.eeiieerirrerierieete et st e st et et seee s st e et et e em e e st e st se s e s b eesreeaseesn e e resanesbeenneearesanenneen 2-43
®  ReVIEW QUESEIONS ..uuuueeiiiiiiiiiiiiiniiitiiiiiiiinittittiiiiiisstteeeeiieiiisstteeeiiieesssssteeetssessssssseeeesssssssssssssasssssssssssssssessss 2-41
Chapter 3 : Frequency Modulation (FM) 3-1 to 3-31

Syllabus : Frequency modulation : Representation of FM signal in time domain and frequency domain, Frequency

deviation ratio, Modulation index (B), Mathematical representation of FM, Bandwidth requirement, Types of frequency

modulation (NB and WBFM), Phase modulation.

3.1 Angle Modulation : BasiC CONCEPES ..cccuuiiiiiieeeitteeeeiteeeeiteeesstteeeessteeesestaeesssseeeasssaeesassaeessssssas seeesnsesessssesesseseassseennnes 3-2
3.1.1  Frequency Modulation PriNCIPIE ....eeeei ittt ettt e e e ettt e e e e et r e e e e e e e e taateeeee saaeeaeeesennsaseeaeeennns 3-2
3.2  Important Definitions in Frequency ModUlation ............ooiiiiiiiiiiicc et e e e e r e e e e e e saraaee s 3-3
3.2.1  Frequency DeViation (8) OF Af ...t e e st e e et e e ee e e e st ae e e e bt e e e e nraeesnrreeensaeeennnaes 3-3
3.2.2  Mathematical EXPression fOr FIML. ..ottt ettt e e e e st e e e e e e e et aa e e e e aeeeeeesenraaeeeeeennns 3-3
3.2.3  ModUlation INEX (M OF B) cueeeiieitieieeie ettt sttt ettt sttt ettt she e bt et e e s e ebe e s bt et e eabeesbesbeenbeeabesatesaeas 3-5
3.2.4  DeViation RALIO ..eeeiiiiiiiiiiiie e e et e s e e 3-5
3.2.5 Percentage Modulation Of FIM WaVE .........uuiiiiiiiiiiiiiiiee ettt e ettt e e e e e s itae e e e e e e e sataaa e e e e eenaaeeeeasaaeeeaeennns 3-5
3.2.6  DeVviation SENSITIVITY (Kf) teecvreeiiiiieeiiie sttt e e s e e s et e e e s e e e e s tae e e s aaaeeesnsaeeeesreeeanaaeesnreeean aean 3-6
3.3 Time and Frequency Domain Representation Of FIVI .........cooiiiiiiiii ettt e e et brae e e e e e 3-6
3.3.1 Time Domain Representation OF FIMl ...ttt e et e e e e e et aaa e e e e eeseeeeeeataaeeeeeeenas 3-6
3.3.2  Frequency Spectrum of FM Wave (Frequency Domain Representation) ........c.ccccccceeeecieeeesieeesiieesesveeesnns 3-7
3.4  Effect of Modulation Index on the Frequency Spectrum of FIM .........coiiiiiiiiiii et 3-10
3.4.1 Ideal Bandwidth ReqUIremMeENt Of FIVI ..ottt e e e e e e e e e re e e e eee e e e eeanaaeeeeas 3-10
3.4.2  Practical BandWidth ...c..cooioiioiiieeee e e et 3-11
. T IV =Y o i o | U PUPURP 3-11
3.4.4  CONSTANT AVEIAZE POWE ..cvviiiiiiiiiiiiiieiiieteeeeee e ee e e ee e et et e eeeeeeeaeaeaaaaaaaaaaaeaaaeaaaeaaasaaesasasesasesaes ararasaraseeeeeeeeeeerarens 3-12
3.5  Comparison Of FIM @nd AIM SYSEEMS .....cccciiuiieiiiiieeciieeeeteeesctteeeertteeeesaaeeessaseeeessteeeaasssesesnssesesns ssseesassesesssseeesnsseeenn 3-19

=% TechKnowledge
7 echKnowledge

Publications



“? Table of Contents 5 Principles of Electronics Comm. (E&Tc./Sem 3/MSBTE)
3.6 Effect of Modulating Frequency on Noise Performance of FIM ........c..ooocciiriiciiee et e eaae e 3-20
3.7  Advantages, Disadvantages and Applications Of FIM .......cciiiiiiiiieiieieeeee et 3-20
TN R 1 Yo V=Y - = T3 o o 1 SRS 3-20
I A D 1 1F- To AV =Yg Y =Y =T o o 1 SRS 3-20
0 T o] o [or= Y To T o 1SNl = Y, U PUUR RPN 3-20
3.8  FM with Nonsinusoidal Modulating SigNal ..........ceeeiiiiiiiii e et e e e e ettt e e e e ereeeeeeseabaaeeeeeesnnnees 3-21
3.9  Sinusoidal Phase Modulation (PIVI) .......cccciiioiiiie e et e ssee e e sttt e e et e e sae e e esat e e e sentaeeesnnaae e seesnsseesanseeseesseeesnsseennn 3-22
3.9.1 Mathematical Representation of Phase Modulation (PM) ........ccceoeiiiiiiiiiee et 3-23
3.9.2  Deviation SEeNSItiVILY OF PIVI ..ottt e e e e e e e e st r e e e e e e e s e e e e eabraeeeseeeenaraaeaaeas 3-23
3.9.3  Phase Deviation and Modulation INAeX Of PM .....c..cooiiriiiiiiinieieieee et e 3-23
3.9.4  Phase DeVviation Of PIM ..ottt ettt st et s e s bt e sab e eeebe e e bt e sabeesabeesnneens 3-24
3.9.5 Difference between FIM and PIM ...ttt et st s e e 3-24
I TN ST 1 Yo V=Y 1 - = T3 o o] 1Y SRS 3-26
3.9.7  Disadvantages Of PIVl .......euiiiiiiieiiiiiie ettt ettt e e e e et e e e e e e e e et b e e e e e e eeeaabaeeeaaeeasaaeeeesbeaeaeeeeeanrraaeaaeas 3-26
IR BV o] o [or=Yu o o 1SN il 1Y/ U RUUR R 3-26
3,00 COMPATISONS eutiiuuuuuiuuuunuerurertrerrreerererarererererererertaeteteetetateteteteeeeeeeeteeeteteeeteteteteeeeeeeesens asssssssssssssssssssessseseeeseeeeeeeeeeerenen 3-26
3.10.1 Comparison of FIM @nd PIVI SYSTEMS ..ccciiiiiiiiiiee e ettt eee e e e ettt e e e e e e sttar e e e e e e e abaaeeeaeeesnsaaaeeee seeeaeesenreaneaeas 3-26
3.10.2 Comparison of AM, FIM @Nd PIMl ......ooiiiiiiiiiieee ettt e ettt e e e e e st te e e e e e e e eabata e e e e e e seaanaeraaeeeeeesnnnssaneeeas 3-27
3.11  Effect 0f NOISE iN FIM @Nd PIM ...c.oiiiiiiieiietieeee ettt sttt et ettt r e e e b e n e r e sene s b e e neeenesrnennees 3-27
3.12  MSBTE QUESIONS @NT ANSWENS ...eeiuiiiiiieiiiieeieeitttesite ettt stte st esbe e st esbeesabeesabe s bt e e abee s bt e eabee e esmseebeesbaeenneesareeenneenns 3-29
3.13  |-Scheme QUESTIONS AN ANSWETS ......ciiiiiiieeiitt et et te et te et e st e st e e sb et e sate s bt e e bt e sabeesbeessbeessaes tessbesbeeebaeeaneesabeeanneenns 3-30
®  REVIEW QUESTIONS ..ccuuiienniirieneierieneiettensiereensietennsiereessiesessssesessssssesssssssnssssssssssessnssssssnsssssenssssssnssssssnsssssnnsssssnnne 3-28
Chapter 4 : AM Transmitters and Receivers 4-1 to 4-36

Syllabus : Generation of AM, Block diagram of AM superheterodyne receiver, its working with waveforms, Demodulation

of AM signal : Diode detector and practical diode detector, Automatic gain control and its types.

4.1  Generation of AM (ModUIating CirCUILS) .....ccueiiiiiieeeiiie e et e eree e e e e s ere e e s ee e e et e e e esaee e e snaeees seesnsseeessseeesnseeesnnseeean 4-2
4.1.1  LOW LEVEI IMOTUIGLOT ..ottt sttt s e sb bt e bt e s b et e bt sbeesabeesabeesnseebeeennnenane 4-2
4.1.2  Single Transistor EMitter MOAUIAOL .......coo it e e e et e e e e e e e s anaaeeee s 4-3
4.1.3  Medium POWer AM MOGUIGEON ......ooiiiiiirieiieieeree ettt sttt st sr et e re e eneesreenne e 4-4
4.1.4  Principle of High Level MOdUIGLION ......o.oo ittt e e et e e e e e e e te searar e s e e e e eaneaeeaeas 4-5
4.1.5 High Level Collector Modulator CIFCUIL ......cccuuiiiiei ittt e ettt e e e e et e e e e e e s anta e e saraaeeeeeeeeanereeaeas 4-6

=% TechKnowledge
7 echKnowledge

Publications



‘?E Table of Contents 6 Principles of Electronics Comm. (E&Tc./Sem 3/MSBTE)
L N1V =1 ] 411 T PP PPTRPPRN 4-8
4.2.1  Low Level Modulated AM TranSmMiItter ......ccceoiiiiiieiiiieiee ettt b e s b e sareesabeesanee e 4-8
4.2.2  High Level Modulated AM TranSMITLEI .......ccciciieeeiiiiececiee et e sree e et e sae e e e rre e e e sstaeesenseeeess ssreeeannteeesnens 4-8
4.2.3  Comparison of High Level and Low Level Modulation ...........cccuiiiiiiiicciiiiiec et e 4-9
4.3 FUNCtions Of @ RA0IO RECEIVET ...c..eiiiiiiieieeie ettt st s resane s esreenesseesreenneeneesee 4-10
I Vo Lo TN 2 U=l V=T ol RV oY1 PP PSRRIt 4-10
4.4.1 Tuned Radio FreqUENCY (TRF) RECEIVET ...cccuviiiieiieeecieee ettt e eetee e srttee e et e e saee e e s saeeeeenteeessssaeesnn snseeasssesennnes 4-10
4.4.2  AM SUPErheterodynNe RECEIVEIS .......uuiiiiiiiiiciiiiiee e ettt e e e e et e e e e e s brae e e e e eesabaaeeeeeeesnsts sennsaaseaseennnsrnes 4-12
4.4.3  FreqUENCY CONVEISION tiiiiiiciiiiieeeeeeitietteeeseseterteeesseseatrereeeesesassssseesesesasseneeesssssasssseees aneesssansssseneesssnssnsens 4-14
4.4.4 Waveforms at Various Points of a Superheterodyne RECEIVEN ........ooecciiiiiciiie ettt 4-15
4.4.5 Frequency Spectrums at Various Points of a Superheterodyne RECEIVEr .......cccccveveecevirercieeecciee e 4-15
4.4.6  Advantages of SUPErheterodYNING .......ccooiiriiiiriereee ettt ettt ettt s e et e sbeebe e naee 4-16
4.4.7  Frequency Parameters Of AIM RECEIVET .......uiiicuiieeiiieeeciieeeettee e ste e e s stteesseeeeeseaeeestseesenseeeesnsnseasenssesesnnes 4-16
4.5  Characteristics of the AM Radio RECEIVES .......cccuiiiiriiiiiiiiirieneeee ettt e st e 4-17
T R =Y o R ALY/ YOO PRPPPPPRPRPRPPRE 4-17
I 1 1Yot 1Y/ oY USSP 4-18
A.5.3  FIEIIY weeeueietieteetiete ettt b ettt s h e s bt et e a et eh e e bt et e e a b e e h s e bt et he e ke eabeeheenbe e beeatenheenbeebeeatas 4-18
4.5.4  Image Frequency and its REJECTION .....coccciiii it e s e e et e e s neee eeesaeaeeesseeeeennns 4-19
4.6 AM RECERIVET CIFCUITS ..eiiuiiiiiiiiiiiiiiieiie sttt st et s bt e sab e e s bt e saaeesab e e sabeeba s e bnesabeesabeesaneens 4-22
T R Y Yot o T I [ 2 oY Y o] 11 1= o SRS 4-22
4.6.2  MiXer OF FTEQUENCY CHANEET ..ooiiiiiiiiiiieee ettt e e e e ettt e e e e e s eba e e e e e e e s e abaaeeeeeeesataaseasaeesnaassesssssensaessannsnrnns 4-22
ST B o Tor- Y W @ 1T || 1 oY ST TP P RO PR PPRPPRPN 4-22
S 17 1ol (] o = U SUUT 4-23
4.6.5 Intermediate Frequencies and IF AMPIIfiErs ......oooiiieiiiii e e e e e e 4-25
4.7  Demodulation of AM Signals (DIiode DETECLON) .....eiieceiieiiiiieeeiie e cctee e et e e et e et e e et e e e saaeeessaree e seeesteeessnseeesnsseeean 4-26
By R =1 o V7= (o T ol 1Y =Tt o 1 SRSt 4-26
4.7.2  Practical Diode Detector (Practical ENVelOpe DETECION) .....ccccueeiiiiiieeeiiie ettt e e e e e ereee e 4-28
4.8  Automatic Gain CONTIOI (AGC) .ooouiiiiiiiiee ettt ettt e e ettt e e et e e e e taeeeeeabeeeeabaeeeebbeeeesse sabeeeensseeeetseeeesseeesseeaans 4-29
T R 1111 o] L= Y C P PO PT 4-29
B A 0 1= F- VYo I Y P 4-30
4.8.3 Comparison of Simple and Delayed AGC .........c.eeeiiiiieiiiiiecciee e cteeeete e e scre e st e e e estre e e ssaaeesareaeeeessreeeennns 4-32
4.9  MSBTE QUESTIONS AN ANSWELS ...eeuiiriririieiieieeiesitesite st et e et satesse e bt e st eseesbe e b e e s e saeesbeesbeeasess sanesbeesbeensesmnesreenneeneennes 4-33
4.10 1-Scheme QUESLIONS @NO ANSWETS ...cc.ueeitiieieeriteeeteesittesite ettt e sbteebeesbeesabeesabeesseeeabeeesseesabeeese beeeseesabeesaseenseeennnesaneesn 4-36
®  REVIEW QUESTIONS ..uuuueeeiiiiiiiiiiinniiitiiiiiiinneetttiiieiiesteeeetsisssssssteetsesessssssseeeesssessssssseeeesssessssssssseesssssssssnssssessns 4-32

=% TechKnowledge
7 echKnowledge

Publications



-——
b

Table of Contents 7 Principles of Electronics Comm. (E&Tc./Sem 3/MSBTE)

Chapter 5 : FM Transmitters and Receivers 5-1 to 5-36

Syllabus : Concept of pre-emphasis and de-emphasis. Generation of FM using direct (Varactor diode and reactance
modulator) and indirect method (Armstrong method). Block diagram of FM receiver and its working with waveforms, FM

detector circuits : Ratio detector and PLL as FM demodulator.

5.1

5.2

5.3

5.4

5.5

5.6

5.7

5.8

5.9

GENEIAtION OF FIM WAVES ..ottt ettt sttt et st sh e bttt se e e b e r e £ eaae s b e e r e e resenesbe e reeanesanenneen 5-2
5.1.1  Direct FM (Reactance MOAUIGTOI) ......cooouiiiiiiiie et e ettt e ettt e e e te e e eetee e e abeeaeen eeabaeeeensaeaesareeaans 5-2
5.1.2  Varactor Diode MOTUIGLON ........cceeiiiiiiirieiieieeeee ettt s s e saneseeesreene e neee 5-3
Reactance Modulator (DIr€CT FIMI) ..c..uiii e ciiee e etee ettt e sttt e ettt e e tee e s e e e ata e e e enaaeeesntaeeean senstaeesnsneeansseeeanseneesnsees 5-3
5.2.1  Transistor Reactance MOTUIGLON ........eiiiiiiiieiieeee ettt e bt et e sb e sreenanes 5-4
5.2.2  Advantage of DIreCt FIM GENEIAtION ....cccveieiuiieeeiiieeeiee e stee e e sttee e seee e e s taeeeseteeeseaeseesnseeeenss srsaeesansseeesnsananns 5-4
5.2.3  Disadvantages of DIireCt MEtOM ........ccccuiiiiiiiii e e e s rer e e st e e e s s esataeeeensaeeeanraeaens 5-5
Effect of Mixing and Multiplication 0N FIMWAVE ..........uviiiiiiiiiiiiiee ettt e et e e e e e s e e e e abaa e e e e e e e nneaeeeas 5-5
LT 700 A =t i Yot ffo ) /(T =SSN 5-5
LT J07 N =3 i (Yot fo | Y/ LU ] o] T oF 1 o o SN 5-5
FM Transmitter (Armstrong Frequency Modulation SYStEM) ........ooocuiiiiiiiii e e et 5-6
=TT g1 o] o F= T £ SRS 5-10
[ TSRt 0 o o] o F= 1] £ USSR 5-12
LAY = Tol = Y= PP PP P OPPPOPRT 5-13
5.7.1 Difference between FM and AM RECEIVEFS .......cccuirierierienieriereerie ettt sttt st snee s e sene s 5-14
5.7.2  RFE AMPETIEE oottt st ettt e r e r e s e r e r e e re e r e e e nanens 5-14
5.7.3  MiXer or FreqUENCY CRANGET ..cccciiiiiiee ettt e ettt e e e e e ettt e e e e e e e st e e e e e e e esabbareeeeseesants sanssaaeeeaessansrsaeeeeas 5-15
LT | o N oo 1 T=T PR 5-16
oI A T Vo o o] [0 Lo [ T oL =T g - =SS 5-16
A I Lo 1¥] o L 1o o [T d= o To I Y C P UUTP 5-18
5.7.7  Waveforms at Various Points in @an FIM RECEIVEN ......c.eeciriierierienieeieree ettt 5-18
LAY = =T o PP 5-19
5.8.1  PrincCiple of SIOPE DELECLION ..ccccceiiiiiiiie et e e e et e e e e e e et b e e e e e e eean e e eensraeeeeeeesnsraaeaaeas 5-20
L3R 20 Y 10 Y o1 <IN [ o Y L] <ot o PSS 5-21
LT JR T = 7= =T g ot Yo IR [T o S B L] =Y o o SR 5-21
Phase Discriminator [Foster Seeley DiSCriminator] ..........ceii i iiiiiiiie et e e e et e e ebaa e e e e e e e snrraeeas 5-23
5.9.1 Advantages of Phase DiSCriMINAtOr ......ccccciccieeiiiiieceieeestee st eee e e sae e e s v e e e snra e e snaeeeens s essreesesaesennnenas 5-26
LT T A D 1 1-F- 1o AV = T4 - Y-SR 5-27

=% TechKnowledge
7 echKnowledge

Publications




“? Table of Contents 8 Principles of Electronics Comm. (E&Tc./Sem 3/MSBTE)
oI O L To N B 1= =T o PP PPUT PPN 5-27
5.10.1 Amplitude Limiting uUSing RAtio DELECTON ......uuviiiiiiiiiiiiee ettt e e et e e e e e e are e e re e e e e e e anaaeeeeas 5-28
5.10.2 Advantages Of RAtio DELECLON .....ccccciiiiiiiiieiiie e cieeeee e st e e et e e e rte e e etae e e e st e e e s ntaee e sssaaeeessseeesansaeeennneeas 5-28
5.10.3 Disadvantages Of Ratio DELECTON .....uuiiiii ittt e e e e e e e e e e et r e e e e e e e s at eeaaraaeeeeeesnnreaeeeeas 5-28
5.11  Phase LOCKEA LOOP (PLL) .eieeoueieeiiiieeeeiee ettt ettt e ettt e e ettt e e ettt e e e etteeeeataeeeaaeeaesabeeeeassaeas seeeassseaesassseeansseseesseeeasseaann 5-29
5.11.1 Principle of OPeration Of PLL .......ciiiiiie s cciee e ctee et s st e e st ee e te e e stae e e e tbeeeentaeesan sensaeeesnseeesansaeesnnnenas 5-29
5.11.2 Some Important Definitions ReIated 10 PLL .....cccciiiiiiiiiei ettt ettt rre e e e e are e e e e eanaeee s 5-30
5.11.3  FM DEtECTION USING PLL ..vvvvuiiiiiiiiiiiiiiiiiiiiiiieteteseseees e e eeeseeeeeeeeeaeaeaaaeaaaaaaaaaaasasasesesesesesees tesssesssesesessesesesseeenens 5-30
ST A @e T4 Y o =1 £ T a o) ll 5 |V D T=T 0 o To Yo 1V = o -SRI 5-31
5.13  Effect of NOISE iN FIM @Nd PIM L..c..iiiiiiiiieiieee ettt ettt et ettt st e st e sat e e sate s bt sbeeeaneesabeennneenne 5-31
5.14 MSBTE QUESIONS @NT ANSWES ...eeiuiiiiiieiiieeieesitte st ettt ettt sb e e st e st esbeesabeesabeeeseeessbesabeeebee eesaseeabeseabaesneesbeesnneenns 5-33
5.15 [-Scheme QUESTIONS AN ANSWELS ....cceeriiirrirrerierieenieeeesee st ettt sieesr e e st et e e s e s s e e s e sareseeesb e e s eesbe e resanesenesneenresanennees 5-36
®  REVIEW QUESEIONS ..cuuuuniiiiiiiiiiiiiniiiitiiiiiiiiniittiiiiiiinsttttetiiieisssttteeisieissssteeeessessssssseeeesssssssssssssssssssssssssssasasess 5-32
Chapter 6 : Wave Propagation 6-1 to 6-27

Syllabus : Concept of propagation of radio waves, Ground wave propagation, Sky wave : lonospheric layers, Concept of
actual height and virtual height, Critical frequency, Skip distance, Skip zone, Concept of fading, Maximum usable
frequency, Multiple hop sky wave propagation, Space wave propagation : Line of sight, Multipath space wave propagation,
Optical and radio horizon, Shadow zones, Duct propagation (microwave space-wave propagation), Troposphere scatter

propagation.
6.1 Introduction to Radiation and Propagation ...........couciiiiiii ittt e e e et e e e e e e e e e e e anba e e e e e e e e nnraaeeas 6-2
LT 0 R - Te [ = d T o I TSP PR PO POR 6-2
6.1.2  Propagation Of RAIO WAVES ......cccccuiieieiiieiiiiieeciiee e etee e st e s et e e s eata e e e sataeeesstaeeeesaaeesnssee eeeeanseeesansaeesrnsenanns 6-2
6.2  Transverse Electromagnetic (EM) WAVES .......coocuuiiieiiii ettt e ettt e eetee e e et eeeetaeeeeateeeebaeeeetsbaeeeennseeestseeaensreeeanns 6-2
6.2.1  ElECtrOmMAgNEtiCc WAVES ......uviiiieiiieeiiiieceiiee ettt e e ettt e et ee e staeeesstaeeeenseeeesasaeeeassseeeanssseesns snseeeesssseesnnsaeesnssenanns 6-3
6.2.2  Electric and MagnetiC FIlUS .......oiiiiiiii ettt ettt e et e e st e e e s ete e e sntaeesansnteeeesataeesnnsaeeenrneaans 6-3
6.2.3  Electromagnetic POIArization ...........ooo oottt e e e e et e e e e et e e raa e e e e e e e araaeeaeeeaans 6-3
6.3 Properties Of RAIO WAVES ......ccoccuiiiiiiiie ettt e ettt e et e e et e e e st e e e e aeae e s taeeeansteeesasaaeeas s essaeeessteeesanssesasnseeeassseeennnes 6-4
LR T8 R 0= Vo 4T R PP TSP POR 6-4
6.3.2  REFIBCLION ettt b et e b e bt et e s e ebee s b et e b e s b e s bt e e ne e naneeneas 6-5
LR R T 1 1 - ot o o IS PP O U USTPO PR 6-6
LR R B 0 1= o =T =Y o ol USSP PO RSP PROR 6-6
6.4 Propagation of EM Waves (Types of Wave Propagation) ..........cceooieiiiiiiieciiee ettt v e e et e 6-7
6.5 Ground WavVe ProPagation .......ccccuiiieiiiie e ciiee e e sttee e ettt e sttt e e e st e e seaeeeeesaaaeeeessteeeessseeesnssnsaeeesstaeesanssesesnseeeesnsenennnes 6-7

=% TechKnowledge
7 echKnowledge

Publications



‘?E Table of Contents 9 Principles of Electronics Comm. (E&Tc./Sem 3/MSBTE)
6.5.1  Attenuation of the GroUNd WAVES ..........cooiiiiiiiiiii et s et s b s 6-8
6.5.2  Ground Waves are used for MW Band TransmiSSION. ......ccccueeiieiiiiiiieeiie ettt e 6-8
6.5.3  VLF Propagation USING GroUNG WAVES ..........ccueeeeiuiieieiiireiiieeeeitteeeseteeeesstsesesssteeessnsaeesssessssssessesssnsssssssseenns 6-9
6.5.4  Applications of Ground Wave Propagation ..........cccuieeiiiiiiiiiiiee e eccitree e e e e seiraer e e e e e e setaea e e e e e e s e e eenbaseeeeeeenns 6-9
6.5.5 Advantages of Ground Wave Propagation .........cocccuiiieiiiiiiiiiiiee e ettt e e e e eseitaee e e e s e estaea e e e e s e s s s eenbnaaeeeeeenns 6-9
6.5.6  Disadvantages of Ground Wave Propagation .........cccccceeeiiiieeeiiieeeciee e esieee et e e e eere e s raeeeseae e e en sneeeesanaeaeas 6-9
6.6  Sky Wave Propagation — The IONOSPNEIE .......uuiiiiii ittt e e e e ettt e e e e e e e e abbt e e e e e eeseeeaeeenanbaeseeeeeennnraenens 6-9
6.6.1  The loNOSPhere and itS LAYEIS ......uuiiiiiiiiiiiiiieee ettt ettt e e e e e tta e e e e e e e et bae e e e e seesants sennnaaeeeeesennnssaneaeas 6-10
Lo ST A VA 1 ¢ AU T | o 11T o SR 6-12
6.6.3  CritiCal FrEQUENCY (fo) uriiieiiiieiiiie ettt ettt e ettt e e et e e e e te e e eetbe e e etaeeeetbeeeeasbeeeeessseesasteseensseeeaasns saneas 6-12
6.6.4 The Maximum Usable FrequeNCY (MUF) ......o ittt eeeeaae e e et e e e eta e e een e eenteeeenneas 6-12
(ST T (] o J D1 1) = g ol U PU P RTP 6-13
Lo ST ST (T o 74 o 4 =R 6-14
6.6.7  Communication iN the SKIP ZONE ......cooeciiii et e e e e st e e e ta e e e s nre e e s s esatreeeenteeennnneas 6-14
6.6.8  Effect of Variation in the Operating Frequency (0 CONSTaNt) .........cooeviiieiiiieecciee e 6-15
6.6.9  Multiple HOp Sky Wave Propagation .......c.cccoceeeiiieiieeieeiiieeiee sttt sttt st e st sane s sae reesneeesneesnee s 6-15
6.6.10  CONCEPL OF FAING .eeiiiiiiieeiieitie ettt sttt e b e et e s bt e et e st e en sabee e bt e sabeesabeesneeesnnesaneenas 6-16
6.7 DiIVEISITY RECEPTION ..uuiiiiiiiiiiiiiiiiiiiiiiiittt ittt et et e e et et et et e te e et et et et et eeeeeeaeeeeeeeeeees usssssssssesesssssasererereseseeeeeeeeeeens 6-16
6.8  Space Wave Propagation (Line of Sight Propagation) ..........cocueeieiiii et et e et e e e s saree s 6-17
B.8.1  LINE OF SIGIT ittt e b e et b e et e st e s b e e e bt e st e sabeenbeeennnesreeea 6-18
6.8.2  Multipath Space Wave Propagation ........cccccceeeiiiiiieeiieeectee e steeee e e sae e e e site e e s eae e e s eseeesassbreeeenseeennnneas 6-18
(o325 T O o) a or- I o To T o T o [ 6-18
6.8.4  RAMIO HOMIZON ..eiiiiiiiieeiee ettt ettt et ettt e et e e s a bt e s ab e e sb et e s st e e bt e e sss sbee e st e sabeesabeesseeennnesaneenas 6-18
6.8.5  SNAUOW ZONES ..ttt st ettt s bt b et e bt e e bt e s bt e e bt e sa bt e e bt e sab e e e be £e e bt e s bt e e beenateennneereeea 6-19
6.8.6  Polarization Of SPACE WAVES .....coocuiiiiiiiieiiii ettt sttt ettt esat e st e s bt e s bt e e satesbeesbeeeaneens 6-19
6.8.7  Advantages and DiSAAVANTAEES .....ccueeeeeriieiiiieeeciieeeeeie e e srree e e stte e e e taeeesaraeeesbaeeeestaeestaeee e eeeataeeeasaeeennnaeas 6-20
6.8.8  ApPlications Of SPACE WAVES .....cciciuiiiiiiiiie ettt ettt e st e e ettt e e e tte e e s taa e e e abeeesentaeeesasae aaeesataeesansaesennseeas 6-20
6.9 DUCE PrOP@ZATION ..vvvviiiiiiiiiiiiiiiiiiiiitereterererererererereseseeeeeeeeeeteteeeteeeeeteseteeeeeeteteteeeteseseeeseses uresssssssssssssssssesssereseseeeeeeereeen 6-20
6.10 Tropospheric SCAtter ProPagation ........cooccooieoiiiiiieeiiiete ettt ettt sttt e sat e e bt e sbee e e sateebeesbeesaneesabeesnneenns 6-21
6.10.1 Advantages and APPIICAtIONS .....cceeiiiiiiieiie ettt sb e st b e e be e sae e e b e sbeeeanee s 6-22
6.10.2 Fading in Troposcatter COMMUNICAtION .....c.eiiiiiiiiiieiieeee ettt ettt e e st esanes e satesbeesbeesanee s 6-22
6.11 Comparison of Ground, Sky and Space Wave Propagation ........cccccuueeeeciiieiiiieeeciee e ettt e e e steeeeetre e e aeeeanaeeesaveee s 6-22
6.12  MSBTE QUESIONS @NT ANSWES....ciiiiiiiieiiiieiieeritt ettt ettt st sat e st e st e e sbee s be e e baesbeesbee e essnesbeesbaesneesaneesnneenns 6-24
6.13  1-Scheme QUESTIONS AN ANSWELS .....coueiitietiriertterieerteetesiee st esteetesteesbee bt eaeesbeesbe et esabesbeebeeatbeenbeenbesasesbeenbeeasesanenseen 6-26
®  REVIEW QUESTIONS ..u.ieeeiieeiiieiieeiieeireeeteeieeestraeeenserasssessssassssasssessssassssssssassssnsssasssensssassssnssssssssnssssssssnsssansssnnns 6-23

=% TechKnowledge
7 echKnowledge

Publications



3? Table of Contents 10 Principles of Electronics Comm. (E&Tc./Sem 3/MSBTE)
Chapter 7 : Antennas 7-1 to 7-31

Syllabus : Antenna fundamentals : Resonant antenna and non-resonant antennas, Antenna parameters : Radiation
pattern, Polarization, Bandwidth, Beamwidth, Antenna resistance, Directivity and power gain, Antenna gain, Dipole
antenna : Half wave dipole antenna (Resonant antenna) and its radiation pattern, Folded dipole antenna and its radiation
pattern, Radiation pattern for dipole antenna of different lengths, Loop antenna, Telescopic antenna, Yagi-Uda antenna,
Micro-wave antenna — Dish antenna, Horn antenna and Microstrip patch antenna — Rectangular, Square and Circular.

(Structure, radiation pattern and application of antennas).
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