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SYLLABUS

Unit

Amplitude Modulation: Need for modulation, Amplitude Modulation - Time and frequency domain
description, single tone modulation, power relations in AM waves, Generation of AM waves-
Switching modulator, Detection of AM Waves - Envelope detector, DSBSC modulation - time and
frequency domain description, Generation of DSBSC Waves - Balanced Modulators, Coherent
detection of DSB- SC Modulated waves, COSTAS Loop, SSB modulation - time and frequency
domain description, frequency discrimination and Phase discrimination methods for generating SSB,
Demodulation of SSB Waves, principle of Vestigial side band modulation.

Unit

Angle Modulation: Basic concepts of Phase Modulation, Frequency Modulation: Single tone
frequency modulation, Spectrum Analysis of Sinusoidal FM Wave using Bessel functions,
Narrowband FM, Wide band FM, Constant Average Power, Transmission bandwidth of FM Wave -
Generation of FM Signal- Armstrong Method, Detection of FM Signal: Balanced slope detector,

Phase locked loop, Comparison of FM and AM., Concept of Pre-emphasis and de-emphasis.

Unit

Transmitters: Classification of Transmitters, AM Transmitters, FM Transmitters

Receivers: Radio Receiver - Receiver Types - Tuned radio frequency receiver, Superhetrodyne
receiver, RF section and Characteristics - Frequency changing and tracking, Intermediate
frequency, Image frequency, AGC, Amplitude limiting, FM Receiver, Comparison of AM and
FM Receivers.

Unit

Pulse Modulation: Types of Pulse modulation- PAM, PWM and PPM. Comparison of FDM
and TDM. Pulse Code Modulation: PCM Generation and Reconstruction, Quantization Noise,
Non-Uniform

QuantizationandCompanding,DPCM,AdaptiveDPCM,DMandAdaptiveDM,NoiseinPCMandDM.

Unit
-V

Digital Modulation Techniques: ASK- Modulator, Coherent ASK Detector, FSK- Modulator,
Non- Coherent FSK Detector, BPSK- Modulator, Coherent BPSK Detection. Principles of
QPSK, Differential PSK and QAM.

Baseband Transmission and Optimal Reception of Digital Signal: A Baseband Signal Receiver,

Probability of Error, Optimum Receiver, Coherent Reception, ISI, Eye Diagrams.
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TEXT BOOKS& OTHER REFERENCES BOOKS

Text Books

1.

Analog and Digital Communications — Simon Haykin, John Wiley,2005.

Electronics Communication Systems-Fundamentals through Advanced-Wayne

2| Tomasi, 5" Edition, 2009, PHI.
3 | Communications Systems by Simon Haykin, 2" Edition
4 | Analog and Digital Communications by Sanjay Sharma

Suggested / Reference Books

Principles of Communication Systems - Herbert Taub, Donald L Schilling,

1| Goutamsaha, 3 Edition, McGraw-Hill, 2008,

2. | Electronic Communications — Dennis Roddy and John Coolean , 4™ Edition , PEA,2004
3. | Electronics & Communication System — George Kennedy and Bernard Davis, TMH2004
4. | Analog and Digital Communication — K. Sam Shanmugam, Willey,2005

Websites References

https://en.wikipedia.org/wiki/Communications_system

https://www.informit.com/articles/article.aspx?p=1157195&seqNum=6

https://ict.iitk.ac.in/wp-content/uploads/EE320A-Principles-Of-Communication-
CommunicationSystems-4ed-Haykin.pdf
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Program Educational Objectives (PEQ’s)

PEO1

PEO2

PEO3

PEO4

PEOS

PSO1

PSO2

PSO3

To develop the students knowledge in core and allied electronics and
communication.

To train the students in usage of modern tools which leads to realize a system in
virtual environment?

To provide enough training to ensure their higher education and employability in the
reputed industry.

To enhance Research and Development of the students and to appraise them in the
latest trends of project management skills to work individually as an entrepreneur.

To inculcate ethical practices, dynamic leadership qualities and effective

communication skills.

The graduates will be Equipped with knowledge of complete design flow from
specification to silicon in areas of both digital and Analog VLSI Design and will be
able to work in IC Design companies.

The graduates will be Equipped with microprocessor and Microcontroller based
system design skills and can work as design and verification engineers in the area of
Embedded Systems Design.

The graduates will be able to apply engineering knowledge for design and

implementation of projects pertaining to signal processing and Communications.
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Program Qutcomes (PO’s)

1.

10.

11.

12.

Engineering  knowledge: Apply the knowledge of mathematics, science,
engineering fundamentals, and an engineering specialization for the solution of complex
engineering problems.

Problem analysis: Identify, formulate, research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences.

Design/development of solutions: Design solutions for complex engineering problems
and design system components or processes that meet the specified needs with
appropriate consideration for public health and safety, and cultural, societal, and
environmental considerations.

Conduct investigations of complex problems: Use research-based knowledge and
researchmethods including design of experiments, analysis and interpretation of
data, and synthesis of the information to provide valid conclusions.

Modern tool usage: Create, select, and apply appropriate techniques, resources,
and modern engineering and IT tools, including prediction and modeling to
complex engineering activities, with an understanding of the limitations.

The engineer and society: Apply reasoning informed by the contextual knowledge
to assess societal, health, safety, legal, and cultural issues and the consequent
responsibilities relevant to the professional engineering practice.

Environment and sustainability: Understand the impact of the professional
engineering solutions in societal and environmental contexts, and demonstrate
the knowledge of, and need for sustainable development.

Ethics: Apply ethical principles and commit to professional ethics and
responsibilities and norms of the engineering practice.

Individual and team work: Function effectively as an individual, and as a
member or leader in diverse teams, and in multidisciplinary settings.

Communication: Communicate effectively on complex engineering activities with
the engineering community and with the society at large, such as, being able to
comprehend and write effective reports and design documentation, make effective
presentations, and give and receive clear instructions.

Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a
member and leader in a team, to manage projects and in multidisciplinary
environments.

Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of
technological change.
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Course Outcomes:

Upon successful completion of this course, students will be able to:

CO 1: Analyze and design of various continuous wave and angle modulation and demodulation
Techniques

CO 2: Understand the effect of noise present in continuous wave and angle modulation
Techniques.

CO 3: Attain the knowledge about AM, FM Transmitters and Receivers

CO 4: Analyze and design the various Pulse Modulation Techniques.

CO 5: Understand the concepts of Digital Modulation Techniques and Baseband transmission.

Course Schedule

Distribution of Hours Unit — Wise

Unit Topic Chapters T?tal No.
Book1 Book?2 of Hours
I Amplitude Modulation TB1 14
I AngleModulation TB1 09
111 | Transmitters and Receivers RB 2 11
Pulse  Modulations, Pulse Code
v Modulation TB1 12
Digital  Modulation  Techniques,
\ Baseband Transmission and Optimal | TB Ch9, 10 10
Reception of Digital Signal
Contact classes for Syllabus coverage 56
Tutorial Classes : 05 ; Online Quiz : 1
Revision classes :1 per unit

Number of Hours / lectures available in this Semester/

The number of topic in every unit is not the same — because of the variation,

all the units have an unequal distribution of hours
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ASSIGNMENT QUESTIONS
UNIT I:

Describe Amplitude modulation for single tone and draw the spectrum also?[CO 1, BL 2]
Describe the detection of AM wave using envelope Detector.[CO 1, BL 2]

Explain the generation of DSB-SC wave using ring Modulator.[CO 1, BL 2]

Explain the detection of DSB-SC wave using Costas loop. [CO 1, BL 2]

Describe the Phase discrimination method for generating SSBSC signal?[CO 1, BL 2]

o > W e

UNIT II:

1. Discuss the generation of FM wave using direct method.[CO 1, BL 2]
2. What are the different demodulation techniques of FM? Explain the demodulation of F.M
signal with the help of PLL.[CO 1, BL 2]

3. Compare the direct and indirect methods of generating FM signals. Explain Armstrong
method of generating FM signals with a neat block schematic diagram.[CO 3, BL 4]

4. With a neat block diagram explain the generation of narrow band and wide band FM.[CO
1, BL 2]

UNIT II:
1. Draw and explain the block diagram of a high level AM transmitter [CO 3, BL 2]

2. Draw and explain the block diagram of a low level AM transmitter [CO 3, BL 2]

3. Draw the block diagram of Super heterodyne receiver and explain the function of each
block. [CO 3, BL 2]

4. With neat block diagram explain the working principle of TRF receiver. [CO 3, BL 2]

5. Explain frequency changing and tracking. What is image frequency and the problems

associated with image frequency? [CO 3, BL 2]

UNIT IV:
1. Explain themethodofgenerationanddetectionofPAM signalswithneatschematics.[CO 4,
BL2]
2. Whatis the different typeofPulseModulations?Explain?[CO 4, BL 2]

3. With a neat block diagram explain the Pulse code modulation system.[CO 4, BL 2]
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4. What is meant by Quantization. Explain different types?[CO 4, BL 2]

5.

Describe the Delta modulation indetail.[CO 4, BL 2]

UNIT V:

1.

ok~ N

Explain about DPSK system. And also give the comparison between DPSK and PSK.[CO
5, BL 2]

Define eye diagram. Draw the eye diagram for FSK.[CO 5, BL 1]

Describe the BPSK modulation technique with the help of a neat diagram.[CO 5, BL 2]
Explain the concept of Inter Symbol Interference?[CO 5, BL 2]

What is Probability of Error.[CO 5, BL 1]
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UNIT WISE SHORT ANSWER QUESTIONS
UNIT I:
1. Define communication. Explain with block diagram the basic communication
system.[CO 1, BL 1]
Define modulation. Why is modulation required? [CO 1, BL 1]
Define is modulation index of AM wave? [CO 1, BL 1]
Describe the DSB-SC wave modulation with spectrum? [CO 1, BL 2]

o b~ w N

Compare Square law detector with envelope detector? [CO 1, BL 4]

UNIT II:

. Define modulation index and bandwidth of FM.[CO 1, BL 1]
. Compare FM and AM.[CO 1, BL 1]

1

2

3. What is Carson’s Rule?[CO 1, BL 1]

4. What is wideband FM & Narrowband FM?[CO 1, BL 1]
5. What are Advantages & Applications of FM?[CO 1, BL 1]

UNIT II:
1. What is a radio transmitter? Classify them.[CO 3, BL 1]
2. What is a radio receiver? Classify them.[CO 3, BL 1]
3. Define sensitivity of a radio receiver?[CO 3, BL 1]
4. Define selectivity of a radio receiver?[CO 3, BL 1]
5. What is fidelity?[CO 3, BL 1]

UNIT IV:
1. What are the types of pulse modulations?[CO 4, BL 1]
2. Compare PAM, PWM, PPM?[CO 4, BL 4]
3. Define sampling and sampling theorem.[CO 4, BL 1]
4. Define quantization and Quantization error?[CO 4, BL 1]
5. What is companding?[CO 4, BL 1]

UNIT V:
1. What is meant by Inter symbol interference?[CO 5, BL 1]
2. What are the uses of eye diagrams?[CO 5, BL 1]
3. Define ASK,PSK,FSK?[CO 5, BL 1]
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TUTORIAL SHEETS
UNIT I:
1. What is the effect of frequency and phase over error in demodulation of DSB-SC wave

using synchronous detector.[CO 1, BL 2]
2. a)Plotthe one cycle of AM wave and calculate the modulation index of it interms of
Vmax and VVmin voltages[CO 1, BL 3]

b) The rms antenna current of an AM transmitter is 10 A when un-modulated and 12 A
when sinusoidally modulated. Calculate the modulation index.[CO 1, BL 3]

3. A modulating signal consists of a symmetrical triangular wave having zero dc component
and peak to peak voltage of 12V. It is used to amplitude modulate a carrier of peak
voltage 10V. Calculate the modulation index.[CO 1, BL 3]

UNIT II:

1. An FM radio link has a frequency deviation of 30 kHz. The modulatingFrequency is 3
kHz. Calculate the bandwidth needed for the link. What will bethe bandwidth if the
deviation is reduced to 15 kHz?[CO 1, BL 3]

2. A 100 MHz carrier is frequency modulated by a sinusoidal signal of 10 KHz so that the
maximum frequency deviation is 1 MHz. Determine the approximate bandwidth of the FM
carrier. Now find the bandwidth of the FM carrier if the modulating signal amplitude is
doubled. Determine the bandwidth of the FM carrier if the frequency of the modulating
signal is also doubled.[CO 1, BL 3]

3. For an FM modulator with a modulating signal m(t)= Vmsin(300x103t), the carrier Signal
Vc(t)=8 sin(6.5x10et) and the modulator index = 2. Find out the significant side band
frequencies and their amplitudes.[CO 1, BL 3]

UNIT HlI:
1. Of all the frequencies that must be rejected by a superheterodyne receiver, why is the

image frequency so important? What is the image frequency and how does it arise? If the
image-frequency rejection of a receiver is insufficient, what steps could be taken
toimprove it?[CO 4, BL 4]

2. In a broadcast super heterodyne receiver having no RF amplifier, the loadedQ of the
antenna coupling circuit is 100. If the IF frequency is 455 kHz,determine the image

frequency and its rejection ratio for tuning at 1.1. kHz astation.[CO 4, BL 3]
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UNIT IV:
1. Write the advantages of digital communication. [CO 4, BL 1]

2. With neat sketch explain the TDM multiplexing and demultiplexing.[CO 4, BL 2]
3. Discuss the Delta modulation technique. Also discuss the noises in DM.[CO 4, BL 2]

UNIT V:

1. The bit stream 1011100011 is to be transmitted using DPSK. Determine the encoded
sequence and transmitted phase sequence.[CO 5, BL 3]

2. Explain the working of non-coherent FSK detector.[CO 5, BL 2]

3. Draw and explain the working of optimum receiver with a neat diagram.[CO 5, BL 3]
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TOPICS BEYOND SYLLABUS

ANALOG AND DIGITAL COMMUNICATIONS

Fourier transform, Fourier Series. [CO 1]

AM Square Law Modulator.[CO 1]

vV V V

AM square Law Demodulator.[CO 1]
» Hilbert Transform.[CO 1]

» Generation and Detection of Pulse Analog Modulations[CO 4]
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Sub Code:EC301PC Subject Name: Analog and Digital Communications Year/Sem: ||
Unit: | Topic Name: Introduction to Communication System
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Sub Code:EC301PC Subject Name: Analog and Digital Communications Year/Sem: ||
Unit: | Topic Name: Need for Modulation

#* Neep For MaDOLATION :

Modulation :

- Thc: P-wf’ose of modulation s 4o convert e 51(7,,4
to a sdtoble form to malch ihe transmissfon  medium,
because the message s?’anaﬂ Bis. - e b e Q—aq,uenad ngnf’Q
& Cowoot be + ransmitled ef#cien{ly sawe e chonch
d'nrecju(vj. ‘
cbamoel 14 =ddted Jdos "n'alq ‘Gequew/

- The +transmission
S’?anol transmission 4 | 2 h‘.glq (:.(equ,ghca Sfaﬂal’s P
Call ed “ Conriers”

. Modulation 1s o ccheme
—actextetics of Hbhe h?aln Fy@quenca CaxrieY 4
T . enc message STano-Q e

with  the Low vequerdy od

Cmodd alt"'na Sfaﬂol %

which alters some Char-

in acco vrdance

. a0l A i
— Types o:E !:foch.lj'_aiﬁﬂ - - i (:\.amq S
Wave (€ N) modulation ( c.ent inure Proces)

") Centinuous
oy, (ATscrels Procesd) ddse Trdo
4 \ A Qe s 1EQRS
B Podse modulotion (00 Tg e petee T
Com also be c{,‘i’sc;-reifse.d

. Gotinunus | t+ime Voﬂﬁ“lna s’u’ano_o |
ba Sam[)lu‘n.a-
_Meec] ‘Ebr rjac{u.p—o.tffn:
— = = of wodulatfon " Sexves 1 e -@“ouﬁr\g P‘-"'POSL’S»

:The Process
’.} cfficient ~vadielfon
S I e

s Q"’ P D
- ‘ﬂn Yac“o Cmmmuni@ﬁlon ”“’7& (n\%ff‘?a Ton Ts tvansmitled

&n the AHorm of e,’ecl-romaane_i\‘c waves Kom Yoo trons-
o

vk Hin anfenna. Fo{ eFQcJen'f 'racfia_;tl‘on Tt 1= néCESSWZ7

Hhat the Size of e anteona (element) should be

of the order ©of )lu\, A = Wawe le.nahn of the gﬂ'an{‘p.;v
be ~adiated. i sk
,\'J,‘\; ’ ‘\_:(;} ﬂ",i "04 : [""i (‘-f ‘; j(" L. 2X10" _ 300% w'! e & "(;| :

>
) Fen

1

N —~——
3. too by L £ oo

Department of ECE Malla Reddy College of Engineering




. L«JHB the ""’JP O‘( mOduJo.i"O") 'Hhe [ow «C}eq,ueocg
S?ana,' Can be, 'tfanslatecl » ")7(7l')cr fp»fe,quenod Ybnac
é) .}{ac“o-ied e—(—ffc?ent[‘j ‘F‘"Om 'fe.CL(CCid S;ie, an‘}énr‘)q

A o .
‘»".) F-requonfd Tyanslalfon:

- Vfoclu_poﬂfon GnaM&S one 40 "‘-ronsta'le. H%;g Qanag

OCcu.Pa’.’q?} it ey f{equeood Yonges bo  diffecent

_ Tip
”ft-‘a"fons Gn Ihe f'{\fequean SPC"C'LYU\”‘?' This allws a
bee  wadlo (o) television sel to a Porah‘wga«

user 4o tune

bvoaJ Cas'tfn?/ sl ton.

) Maliplexiog)
« Modulalion <Scheme enables ene 1o mwpla a no.

of S'-'ancxos ot  the same fime Gn a, £in le channel
(Lﬁ'\'lhoui ant ((’n'leﬂ're»fenﬂ‘—’- O“’)Ong “’)cmse(vcs. TB‘T;

Seheme s ulilrsed Tn «Qona distance 'tefef\—mna/
do,’ﬁa “f‘e'emeQi«.’ etc

. L]o'i’;;g Lé: rTnTeJr'fcvrencc Av e 4wo major );ﬂ‘:+o-{l‘om

r)_r qna Communf(airoﬂ Sa.(f‘en’l-cg- Cornot be Qum?mm

to ba Qla' (cf’fa'l’n mocchDoiﬁfon Sc‘ac’rnes Can 5«3*-}90 Suf(e,p

no Tse 4_5/ ffo" M(Mcﬂce '*D Some 6X'ter)’f .

“‘u’

Department of ECE Malla Reddy College of Engineering




Sub Code:EC301PC Subject Name: Analog and Digital Communications Year/Sem: ||
Unit: | Topic Name: Time Domain and Frequency Domain of AM Wave
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Where M= Kabn —~®
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-To ovoid eavelope distortion due to oV exrmo dulation,
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. Bas & Am?r) denote Hhe maximum £ midimum
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Sub Code:EC301PC Subject Name: Analog and Digital Communications Year/Sem: ||
Unit: | Topic Name: Power Relations in AM Wave

l')r;u_}g‘-fz CAL(ULA'T 1OM.S 'S) PQuJ(_'R 1-?,{-’1_&]'1;)?\!:3 'q 4,_,, Llﬂ\l&'—'}_‘
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PRoBLeMS oM Power ReLATIONS
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Sub Code:EC403PC Subject Name: Analog and Digital Communications Year/Sem: ||
Unit: | Topic Name: Generation of AM Waves

2 G everaTion OF Am Waves

- The process =f wmodulalion tyanslates the fvequenoj SF.:CLZ'—..
é‘ the Yesponse OF a vf')odu_»'alt‘or Corlalins ﬁrequt’ncie_s el
ye d'-‘(;{:cren‘f —ﬁv’orr‘) those PreSCn’f‘ Gr the ‘?nFu_i' S/‘aﬂap— 1he
device +6; 2t everales arnm ——A"r-?lf'\"udd ﬁoduﬁa:ted w o e ts
Called ,@mpl‘.’{ucle Hodulator

« The 4o methods used v ?ene,ra:t‘? -
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B+ adir 'i‘mplemeofak?on_ana ore well
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-_ Sw?tchfni— ﬂoclu.po..tcz_v_
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e
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=A{foc 2R3

s seC ot Lehing Vodulatefr ) T T
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Zero ‘?mFeclance when
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- P=4 maJul
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¥, = [AcCosCZch‘t)+mLt)J Gl — @
Ip? ape'rioc‘t‘c Pu-’se train of clu:t(y Cade equof

do ene -halls £ For?od T = ‘/,fc o8 Chewn belew

"

9@ \’”PC‘(OQN ‘uQ lrrecty,
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—
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o= 2 [ 11 2,
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= 4/ma.
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- ke ComFo nent
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Sub Code: EC403PC Subject Name: Analog and Digital Communications Year/Sem: ||
Unit: | Topic Name: Demodulation of AM Waves

& DemopuLation OF  Am klavest

- The process of demodulation Provides a eans 4o regver
{a S‘ianao that fs Pmpor’rionaﬁ to the ow‘afnoj mogujai\rg
wowe fom the modulated wave.

-The |Go devices for democlupaﬁ"-g the AM Wanes are
) Guore-lbow detector ) Envelope delecter

e De,tec,tor CDI‘OCJC ddedor): 5,({),/\‘1 %)

— - — -—
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ﬁ,r—"‘a

. %
{ | '

j \I

&
1. g, o

112
edect LA (b)) AM Wowe.
i 17@) Enve lope de b
fa {7 1.7 (() ; *'\{‘,"'!"r“. a-1cs 9, ")‘[3
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Signa
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A Allows Ahe envelope of the Fnpuk Sfahao wae forry
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(‘_')Pe"fchﬁon;

» During the PQSi“Vc half- Cadc of the ‘Tr)Pul St‘ancd/
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Sub Code: EC403PC Subject Name: Analog and Digital Communications Year/Sem: ||
Unit: | Topic Name: Double Side Band Suppressed Carrier Modulation

h Pt 0 E BAnD U P PRy €D CARRIER Mou ATloMN [ D)

* In full AM(CDSR-AM), the comier wawe c(4) Ts cuplats
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- Ginsider 1he equation of psp-sc l ) 5
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Sub Code: EC403PC Subject Name: Analog and Digital Communications Year/Sem: ||
Unit: | Topic Name: Generation of DSBSC Wave

- GreneraTio OF  DSB-sC klaves:

. A Dpsp-sc modulated wave consists of Hhe product of
the mo&dol'n:g S«'gnaﬂ & e CGnrier Signed. A denice
which Porforms e above vequivemend s called a
‘Doduct Hodulator! Twoe dorms ‘of o Produc wodufator
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Sub Code: EC403PC Subject Name: Analog and Digital Communications Year/Sem: ||
Unit: | Topic Name: Detection of DSBSC Wave
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Sub Code: EC403PC Subject Name: Analog and Digital Communications Year/Sem: ||
Unit: | Topic Name: Single Side Band Suppressed Carrier Modulation
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Sub Code: EC403PC Subject Name: Analog and Digital Communications Year/Sem: ||
Unit: | Topic Name: Generation of SSBSC
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Sub Code: EC403PC
Unit: |

Subject Name: Analog and Digital Communications

Year/Sem: ||
Topic Name: Demodulation of SSBSC
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Sub Code: EC403PC Subject Name: Analog and Digital Communications Year/Sem: ||
Unit: | Topic Name: Need for Modulation
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Sub Code: EC403PC Subject Name: Analog and Digital Communications Year/Sem: ||
Unit: | Topic Name: Detection of VSB Wave
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Summary:

In this Unit the students are introduced the concept of Modulation and its need. Then the concept related to
Amplitude Modulation, Generation of AM, detection of AM was dealt. The others forms of AM modulation and
their generation techniques, detection techniques are discussed. Some numerical problems on Power relations

of AM wave is also discussed.

Assignment:

AMPLITUDE MODULATION
SHORT QUESTIONS

1.

2
3
4
5
6.
7
8
9

Define communication. Explain with block diagram the basic communication system.
Define modulation. Why is modulation required?

Define is modulation index of AM wave?

Describe the DSB-SC wave modulation with spectrum?

Compare Square law detector with envelope detector?

What are the advantages of ring modulator?

What is the difference between coherence detection and noncoherent detection?
Describe the principle of Vestigial side band modulation.

Compare AM, DSBSC, SSBSC and VSB?

10. Define under-modulation and over-modulation. Explain why over modulation is undesirable.

LONG ANSWER QUESTIONS

1.

o vk~ w N

Describe Amplitude modulation for single tone and draw the spectrum also?
Explain the generation of AM using Switching Modulator?

Describe the detection of AM wave using envelope Detector.

Explain the generation of DSB-SC wave using ring Modulator.

Explain the detection of DSB-SC wave using Costas loop

Describe the Phase discrimination method for generating AM SSBSC signal?

References:

1. Communication Systems by Simon Haykin.
2. Electronic Communication systems by George F Kenedy.
3. Analog and Digital communications by Sanjay Sharma
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Subject Name: Analog and Digital Communications
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Topic Name: Basics of PM and FM Wave
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573100-0 ?Neﬂ ba,
wtt) = Am G@s( 278t — @

. “\e Gnstanlancouws fveq,. 04 the chLLl,tTnxJ FM wave 'l'/g

3\ven ba
f) = £, 4 Kfhm Cos (2 Ffreit)
Ly = _ { +adf Gos (2+bnt) — @
55 colled the -FrequenoH

b eve A = Ky hy
Hhe mox clefcwtwe of the

deviation' vepre SCnfln_g

7ns*on'tancou¢ «j:reCy 0,]; tHe FPr wowée 'g’om the arier
freg. 1, |
- A /Funclamcnfd-p ()fOPeﬁ/q o,§ FM wowe Ts that e -Frq

o the amFli tode of dhe modu—

deviatien Ts ?YOForhof)ap
Penderﬂ" O,f Hae moclu.oofl‘on <Pve$}

lating s,,((;]m,ﬁ § Gs fnde

. The ef Hie M wave 1= a:ven ba_
k w@ +
0 = 27(5&({)0&
o
= 2’K;ct+,4—i§in(lf'£m*t) "’_‘)@
T

. The vatio Of the Lreq. deviation af dothe -

‘u( %Y ( N i s (’a.ueA as Lﬂoclu.pofbm gr)Aex)t\ O,{; F™ wowe.

p= 4 —6

rineering




O; () = ,27\(( t + P Sin (2,'u{m.u o @

. ‘jr) ‘H’)C’l (LbO\I@' (}Q// "L)ff" P(W(_]m ("f ('8 \E’ "('(Jf) Y(‘G(’t’)iﬁ !)")(_1_5(1
deviatien o f the FM wowe, }'(’/ the max (‘l('r)(‘.rr tuve 01(
“h')e anale. o; (&) Qrom the (xoa[e, 9_'7(&;{_ o'{\ Hyre Unmed
——uga:!eA Corry i €.
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Sub Code:EC301PC Subject Name: Analog and Digital Communications Year/Sem: ||
Unit: Il Topic Name: Narrow Band FM Wave

The EM  wave £ Laiver) ba_
sie)- = R Coc [zﬂﬂt +3530Clﬁ4m'ﬁ)] -3 @

,DeFencl'm_a o the Valae o_[ i Al Vol ‘3/ We.

howe  Awo lepes °of Fg
), Narwowo band F ™ Gor which B Ts 5m¢&llﬂ&mr\¢d5ib
%) Wede band F™ ’ﬁ'f which B s Qovwae- ore ¥OLOHAN.

N ARRoW - BanD FFL
R T WOW e /E—r S.’nﬁle-m

Esider The 5M:m oF M
modulatien aiveﬂ ba'
B . sinCenf o] — O
514) = Acles [rnﬁt + B ] Cos(A+B).

in(zrfet) 3\'0(535"0(17\&1{))

=3 @

- For Nowrow ba""Cl F—("]' ’H',g MOA- il’)cl(ix Q 15 S moll Caﬂ’)&)a,

sit) = A, Gs(awft)d Cos (BSia(2That)) — AcS

—-vred ’h) e e 'fadiar), F’fcrrn ey @ we l’)OV\/f_ ‘h')t’_ %l‘ow(‘f
afpmﬂmatfans ;
Cos[BS(‘nCJ.T(,{m-Q] o .__)@
4_
Sio[ B Sta(mifnt]] > B St0CHmt) —(9
Therebe, ev@  simplifies 4o
S0 AcGs (BT E) _ BA SinGrhkt) Sin GTLt) (O
”pe (ll‘)OVC’ e @ C‘e‘ﬁnes Hae aFPWX ‘Ewrm &,F a
MIBFM wawe .vao(‘lu(edl ba S}ndle“f’one MO(LJ@-HC’W
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¢ Genovatien °f NBEMpave; -

- The ev- 2L NBFM wave fs given L?JL

slt) = ‘
) = AL ee(amfit) — P Acsin (21f,4) Sinamfgt)

v ) \ \ X R P TR L7 A
ket Dona 1,‘,>\/\‘\‘ P, 0

‘iir‘?

“ e

of 3ene2aiina NBEe wowe s the

ave equation ?«Q\/en ba,

+ The above me‘ﬁqod
oli’fect TmPlcmen"’&tt‘e’n ojﬂ ngrq w

ey ©
AL FM wave 744@105 has o (Cnst e.nveloF&,. .[;./ a Sinu -
—50:‘&0-0 mocluodi:ﬂ(‘] wove of K'QQ/ ’f,.—,, the anaie D) Ts

weoida) with the same qug,

GDSO Sstn
'H-,e a.loove rneﬂ)ocl d.bﬁ:e;(_,

. The NBEM  wawe Procluccd by

He Tdead FM wave fn oo TZSPedlS
%) The envefopc: anlalas  a "Yes?duad’) omPlH:u.cle. —— e

& H#evefore WNovies with time.
fi) For & sinusoidal modu-oaﬂ'nﬁ wave, the an8£¢ Oxle)
Gonlains “havmenic ci’x’s’rw{'\'en’

. B'd feszTfU“a Lo podulatien foder B 0.3 'fac{fans/

the effects of recidual AM & hosmonic. distor tiens
ave limited nea[iaible Denels.




~amTm——
QOO

«EXPGndina the &y of MBNEI wewe @CYD 'h :
we [ =
2(t) ((b_‘;. v - -L
s > A i t)+1pA. {GSC}ﬂ(ﬁ‘l'{m){)*Gs[}?\(.r b ){J}

¢« The ab T (i
e ove €3 Ts Smm[an' H an AN es, %‘,Ve bd(@
. n -
$,l0 = A Gs(f4)+ + “ACZC-:SEM(-‘(J&% +@5[2ﬂ(-fc-fm)tz?-

L.)@

. The basic difference W av AN & NBEM wave Ts Hyat
the Sign 0{. He ﬂowe/g Side—frey,. Ty the NBFM wane Ts

Yen eyed - ' >

« The NBFIr Wwowe veps the same Tvansmission BW

oy He AM wawve (e, B; :9_]("_),

Lo |8
V< o

(asii o | ‘
s S of 2ide-bros;

K .
NnovE OY | 2 ) P g Cp
7

D hoyor

- 40 Hre NBFIY ’P}'KLSOT/ tHe TQSU.Q‘.tan’t G—P the L:D Side -
Ts aﬁw“*ds B ¢ 'Tfah’f anglﬁs to He Gy
phasov. T, . ebleck of tis s P*OAL‘CZ a vesuWlkant
Phoso*( wePreSenL?ng fhe NB FM wave which s Q?Pm;u“ _
mﬂie)ﬁa O_{ "Hne ﬁame awfli{’,ude oS8 "H,,e Cor e FhO"SO'Y/

bat out 0f Phase with Y&Ped o Lk
A Pbo‘&o’f/ -{(«Hg vesulk ant ?")asov 'fePfegen—

bhas an amPCtuc‘e different ?ﬁm’)

Requen cy phasovs

oé]r) an
fe AN wave

-—'trla
a"f( He (psvien Phoamf/ buﬂ a.Q,wn.as An Pbo-u wi Thit.
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Sub Code:EC301PC Subject Name: Analog and Digital Communications Year/Sem: ||

Unit: Il Topic Name: Wide Band FM Wave and Band width
+ L 1pE .H,H»'V'f { H
° L\“)ec') 'H')C Vncuc w(' ")(“4“|‘,‘Q e 1;‘“1' g ['4' 7 l‘““ [‘ ’mfrd:,
"{‘—)("1 "") rr'1/ (= ,D‘\Yu" |\Lll|)k(’v (-.( '--'i(l"‘lllluJ’» leal Pl(’/({llf(\ l

4 hence ’““’— 8w °-( FM Ts suf-ficie n“l/ .cruut‘- thts
LL{-PC‘ FF ™ S\iSfem fs Kaown as wideband F™

* The ()XPT()SSTOY) +for a f-:'?na[e'tone M wave = ((l‘“'wr'
as

Ste) = A, Cc;_)Lp_r.({ f@(,.n(nr(mt)j — O

- The abeve exPressuem ™

Port of H,. exponen’rio\‘ phasor %iven \oa

- |
be condidered , 85 & Yvea

p
Blk) — Re [A(_ ex PLj 2 f t ij g.‘nU_’n(m-L)j}
= Re [ Sw) exp rﬂ-{c-t)] — &

= A(_e)i‘)tzgsintz’ﬁfmt)] — 3
l—*) Comp‘t‘)\ enve\ope O,f— Hye FY wowe s(t)

Where 2o

- T T2 a Pc-r'nodic Ly o Hmelcl/-‘pm) £ mcu(j be exFanAcA
fa the form of a Complex Pagadey Beries @b Sy
20
Py = F . s exp(f2tinf,t) —> ©@
n=--<0
llhere Vot
en = F.| Zw exp(2mnf Hdt

=1
/z—[m
£g — 3
e I ¥ o= - ST N
) r oD
14/ 4
F — { )
Lo To ,\ P
~Tof,
Mof oy

S = Tfmch exp[\l(%&n(m#m-u | 2-1Tna‘mt]dt’
.-\M

'14 4 ~ &
Assum|n<3 W= "-“’fm't we have ST
a ShT i3 ‘I' -:
Crn = fa Scxyl‘g (BSIn X~ "*ﬂ‘l* se = 4 X
" e

Department of ECE Malla Reddy College of Engineering




.'ﬂ,,c (fn'tﬂ‘(}wd on the Y?ahf —~hand side E)")( (—‘_q,@ fs Known
as the nih ofACY Bessef ,Fum‘t'l'on o’f 1o 'ﬁrs‘t Kind é

avvumc’nf B. This 4 Tsrrdcnotecl ";} J. ().

4. (= ;_LT?J e’(PQ?(BSinl—mQJAL — @)
iy

—

L Eq @ s}mplhﬁies ay

‘ g‘ujasf'?tu,_t"rg' ey @ in Y @ we hove
g = Al > T explismnfat) —s@

h=-a0
4 Subétl{,utl‘ﬂa €Yy @ fr) ey, @ we howe b‘ \S,:Tx‘
(o
0 A
s5t6)y = A, Ba (Z 3a(B exp@zw({+q,{m).t] — @
n==2

. E&Q{MHV\E} the weal poit of Rus Tn the above
€cy @ w e hove. a5
sw) = Ac 2 Ta®) Cslantfiint )] —5 @

h= -0

- The above e¥ s the Jdestred Jorm #ﬁu« He. ES

Yep. of He s‘?nale tone FM wave si) for an o.s,b.‘tmaj
\/cxo»u— of B

- The 5Pectvum O,JC sSik) Ts oB’faJneA IDH T&Ku‘ng Hie
Fr el both- sides of ea, :

DG I
- The Ua‘ﬂ" Show, :M' \ g U

Bexel A, J,(B) verso cad A P A
He wmoddation Gades , . | ”' A
i I /
: W& |/ \
B B diffreng W _J° N\ Al Wl S
5 ! : :
\ _’ }.
e ‘-‘r)h(dw Volugy
‘ 2}
A} n’ -
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. v] RAusMIsSION Banpwinoty OF FM Llave

. 'meof’l"ll‘faua', an FM wave comtains an fofinite nuambe
°f Sicle—frequendes 4 therefore the bandwidth ~wequired
STancA s s«‘m‘{laf,(,’ "afinfte Tn extent
- 94n Ppractice, i, EM Gave Ts 64{,3((;\,&0,1 Limited 4o a
'p‘fn?-te number of
with a SPed#eg

s CarYSOn‘_g ol e PYOV;JGS & Al ~\Qfmu~pa “o CapCuJ'a.L'_
"H')e bt:\hdw'nd’t(r, oﬂf

ﬁaﬂwema{ iCcJ\ﬂg

transmit such a

S‘t’arﬁﬁ-’am{— side- ~'Frequencics Ce mPanL
amount  of Jistertien

a Single - tone wr FM.

B-LY = s24af42f = 2AJ»[H i

Prb) Ftnd Hhe Bl of o commercial FM Eransmisim
T the Freq. deviation A — ?5“—101.4 o = ISKHy .
B, = =(af 44,") = 2 (3c415) = 1Skt .

P"’L’\, A ginale_*bne M Ts fefveseﬂfed !:(7 | Y Voﬁa_aeeq,.

oA NLE) = k9. o (lerf‘-t + ssin |‘2.50t_).
Dcte/(m?ne. P‘) Carvierx ’Frecb. t‘n') Hoc‘uﬁa‘b’na g'egv-

?l‘{) Moa-inc{ﬂ( W) Yok, c!e,w'a_l’lon, 'v9

V) ladbet POww will taus MM weawe CL'«\‘
in loA vesistorg

e
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Year/Sem: ||

Sub Code:EC301PC
Topic Name: Generation of FM, Indirect Method

Unit:

Subject Name: Analog and Digital Communications

I
WEMERATION OF FM KIAVEs = -
e The FM modulaley circuits used fHor 3¢ncvai:3'ﬂa Fr
77"8"(‘[5 - be pul dnte two (ot‘agom'c_s as under.
7) The divect method or Po.-ram¢f.cv Vo~ iaben meﬁaad.
™ e Andrvect method or the /\vmstrona method.

Methods of FM Generxabion
9ndireck m e thods

L L

‘\:—-—r_ ‘L Af :n ,‘,*YO ﬂg

Direc e fhod.s

‘;Pp.'lt"o'\ﬁ c U,W‘ﬂ‘_b( c{“’( mc"
WMo (L 'c'.“f ovs v (!(Ll".'\-{'uy nc‘]
| T > 1s
= a - fadirect me % od ”‘( Mo (._l“,n{.na W) « «
Fivel used 4o produce a NBFH war, & v a——
fncrease s e

a5 c‘r{ ’lb

ov)ulf‘?,"iv.";nn T
(f{f _’.-l reé (’I lc’U(‘L

the
f‘f pvo('LariT\g r,-('} H)arbn-(tl'on

.;1 et il \.'ﬂ‘..’c‘d T OC"OY(““”((_
(

{ﬂ
L S ‘?:ll"). ‘J

fv F ""l"").'l’ .-‘.;\..;-‘st oM h"
' ¢

! !
" i ,‘, e e d
o n

“v’c"} "f-

o brase ‘Hn'ui -"-".Un.‘\ k.

Atrec ¥ !"_:4
— - - a F ) ' T WEF M wave
t e "1,“:{ ".[ ‘a" NneYa "3 2 Wi

Arm .-'{ A "g' u'!r Qv vy oNng vrnmf
: {

¢

o .’(‘ "’1‘~§IV"'-
ficst proposed by
"‘ ("'47

3 by e 1y
€ Fan LA L F s 2
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- The baseband sfgnal my ts frrst fotegrated &hen
used tv  phase modulate a cr(gj,s’raj—&)nfrolledmcwaim,
- The distrtion Gahesent o the Pha.se o dulater Ts
wfinimized ba Ree,P,‘ng He max phose deviakien
@) wod. Thdex 3 VUUJ Small. ‘nﬂ@“'ﬁ”'e Hoe ol’,c)
P\oo&emoct s o NBFM (P <214ad).

¢ The O’P O'p tHhe P\no-Se. modwlateor 15 mu—bﬁplx‘ecl

n ﬁrequenod us’in_a a ’Pre,qf' muli’.’(;[.‘e,r o‘ru_u.,(—JD
Pfocluce Hye dedived WBFM waVeé ; " | -\,n;',.”

n

- e _e;? shows i ",—  ,-~ - "l,'t
‘(’mp\emenfaﬁem o,f- MBFHM& A WA

dulator -
™o
et s denote the ofp of the

phase modulater, § f= qiven by . 5
st = A Costzn{,t +2ﬂ?<1cjbmct)dt —_
g' =2 ‘E"eq'- 04 the Cra's'laj— Conh’v"e,A Oid“a_h‘Yl
Ky —> Gnst ( Brey- 5-en5'cHVH“a).

y e the olp S\ i3
« For a sinuso'iclad) modu.pcdf‘r\-a WONE e P

tven bu.
: U 5,00 = A Gs[o2nfit + B sin(m{,,,{)]—e@

8, — mod: Index (Byj< 0.3 vad)
. The PhaSe modoapaiof Olp %c wnexk \’nul}.iplfecltﬁ
times Tn Lrey. bva the PFreQ,- mqu«'P\ier/ T}mduuna
C]e "reJ weF M t
e ) s = Ac Cos[zﬂ&t+zn1|7<43°ml,dc]t]_>@
ldhere ’F‘*:n'a . edos
. Tor einusoidd) moclulal“nﬁ wone e @ is @ffw
s = Ae Cos[2n££ + BSin (rn-Fmt)] —3(®
C \ o;.Q,u-c_o
B= nPr. 88 C")oos;rt.g n' vaPeJQJ ,.—ch wﬂna&\l J,
Hie wmod index B' is set ‘o ony desived vedue
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Sub Code:EC403PC Subject Name: Analog and Digital Communications
Unit: Il

Year/Sem: Il
Topic Name: Detection of FM Wave, Balanced Slope Detector
DetecTion OF f "‘j_ L('.* \jf") -

b

e MRhe detection of F# s Aiffevent ®mPa-reA 4o A M -

The FEM detector should be Clb‘e’_ 1o ?fo(:‘uce, +Hoe S?ana.p
whoce amph"h,tcle R= FfoForﬁonrJ to the

the —Evequencav of FHM ,.Ci’ancd’- 15
dektectoy 9s

devfai‘i'm l'r)
e Ppurpose of F%1
Freq o VOH‘oﬁ@ conver ter.
—_— Qlopc Aetectors CFra:). Aiscﬁ).
—> Phace A1 sexriminator

5 RaotTo o etector

stmflor 4o

s E™ detectors

- Frequendy Atscrimbnato
i it SoaelL 5

—

Al tled a2 'Qound——TYoN'l’.s petector D Blanced
—_ -] Ccaolle
slepe PDetector

——
P e T4 i
F 2 \ !
A ) ‘.:.._: e Vo { \
—r—1 [ ® s = 7 |
’1“ | ¢ -1 } g \/
- ' - £ r’;. r( "A‘ l - \ - Bk
,.‘\\"\ § 2 _”; - el -" /\ \\l
“ h) { 3 ¢ % ,_l 4 S \ 01
T 2 o D S T )
i [ . 1 |
A R )["‘——~ < 1 4
—te="0e"}
I, Uppert funed A& L__— &
| funed &4 P <) ~ Dr"rrr{c('.
1 Lower TUNE B(L(.;O nced <=lope = '

l O b e »—ﬁ?awre <hows ‘ fhe c‘lrt‘_uf" OJ-‘ bo“anCeé
- /lj oV od o 0-9 C‘fCLlj“,
clej.'eotaf et Consusi's O.f +wo 1 entica {
5\017& . 3

o EH  Signad s lted
€onnec,tecl back to back The a val ‘ opp
+H 4uned L& chvredt. Two tuned elrends ove
B ) e
tinnitted SoriBexries

t d L& Civinid
The ‘?nducionce 0«{: 1 e SéConc’Ma une

the Pmduclance =f e pT ?mourg [
—‘f—’orm‘?na a tumned tranc formen

1is (‘oLLP'&d with
civadt, thus
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. The fnput side LG cireult Ts Funed 4o Hre carrier
»'Ffeq, -FC : T 18 funed 4+ £, +af £ T, 45 tuned o £-ag.
The Gnput FM .s‘ianaﬁ s coupled 4o T) & T 120 out

o’(’ Phase-
- (ﬂ,e Secondn.ﬂcd side tuned &srenits C'r' ‘g T;_:) ove.
connected Ho diedes D, £ D, with RC Loads

Do fotal olp Npuy s equal o difference blu Vo

§ Vor. The fllowing Hg shows the characterish.
°f e balanced Slope detector. \pute Ve Freq,.
|

A ‘ ‘)huj \

S _'}‘,(.‘-(”‘, lﬂ"\:} - . - "
it |

o

X ¢ - . . o

| e

(l’)m 0,( 'Qg{'omrei :(,,mc_({!. Lechse (&) ':' "

« klhen the Tp freg: T3 equal 4o £, both T, & To
Proc‘luce_ "me Same \/OH'oﬁe. g *H'\e_ VoH’o-aea Uo'g\/o’_

ave Tdentical. Therefore Mot 5 Bero.an shpwa 70 's'tume,

- Lliben the Tp a@req,. 75 £+ 4F,1he upper tuned Cirtwt
T, P(OAucCS Mmoo VoHo-a& wheeas the Jdower tuned Civeuiy
To Pvoduces win \IoH‘CLae,- fo Voux = o1~ Vo, 15 max tve b
foraf-.

«Uben the TIP freq/ 6L 'Fc-—df-, the Jdower tuned Cke
T, pvoduces max VoH'o-ﬂC. £ the upper tuned cirewit ;
produces min Vo\faﬂc- o s Vout = VorVour is mar —ve ﬁ,r,&__M
04 Shouwn fn ‘s eunve

. other ’{?feq)s of ‘i'[P, +h e O}P (Wu.t) = Pfoclu.cecl
accovcdl to Ahe chovacterisfic  Shown Ta the 9. The
OJ\,,.a1¢t1 of the chay- AC.P(’ncLS upen e ndiﬂnmenf of ‘}W""\g%

‘L_'; r"'“f’“"e (r‘}'ﬂ"." "" e ’h.me'_rl ('n7|5




Sub Code:EC403PC Subject Name: Analog and Digital Communications Year/Sem: ||
Unit: Il Topic Name: Detection of FM Wave, Phase Locked Loop

- PHase lockep loop:

* The ©pPLL i3 a —ve 4Hb Szjsfem which censists ©f = majer
Components. 5 a multiplier, ) a loop Llter 1iH a Vco.
Cennected -h:aeﬂne‘/ o the form =f a A£[b fltvP shown belos

“lhe vVco is a sine LIariC s [ e i
EH wiesc » }{ Loop L1l -}'""." =

e ———

o { &2
P‘fe—c\'- s Jdetevmined b Pay \‘

VoHaae a_PP\iecl o 1 & ﬁ'em an -__EC.O ' g_,,\
ext. <Souwrce. —Anz r(:feq, moduﬁoitc"’ ,___,#J

rm-a S evve as o VYCO-
- 4= an FH1 wane
- /‘?)e TIP sTan()J CLPP'IE(‘! 4o +H, e pPLL

Ae Bned bﬂ A. s’an[nm-ﬁ_t _*_4:‘&):' — O

L) Casgiexr armp-
. onik, \mwdt — &>
H i = f SD

St =

we bave

Ky = L ey 5.2,.,51}1‘\;}‘\'3 of the Fveq - Hod.

.Let the vco elp Ts de fned o3

Y = Ay CDSEZﬂth+4>,(O—‘] — &

NCO c\’ ’U’i
Vo\huae_ W) app\fad to the VC g

Lbkth «a Conivel

t
hone P (O T 27(2@,8\9(-9&1: sy (D)
> o
<l< —3 fye’q, 52()5‘:‘5\-’"’{'3 O'F *L)e \/CO-’CH-'\’[\[oN)
©v
- The Incomi EM wone =) £ dhe VCO ofp YE)

G—PP\:QA o the mu_LtTFITeY Proc{ucina two Components

axe
D o \qia‘ﬁ £ eq - Comop. ?wen b'a.
Uy, Ac Ao Sin [unf, £ + b, +ehee)],
D a Aow —freq, - Covp - ?t‘ven by .
k,“ Ac Av Sin ¢l (()—CP,_L'L)—]
=

Yy = m(,gktphey 8cu‘n, measgured T Vol .
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- The \n?’ﬂh frey. Gsmponen+ S elingnated bd It e

Gmlbi. of BHer & Vo, Thevefore the ilp o the oop
fites Ts ?‘Ven b(d

e®) = UmAcAv S| det] — B
P, ) - bhagse error de fped bal.
g0 =W —H -
= pt) — 21y du(e)clf: —®

‘/‘Le 1t?OP Q’H‘a opermie; en Tts 7( e(t) to F"‘Od‘-“(’-
-11'\6 O,P

b

Ve — J ect) h(2-T)dT — @

— oD

hit) = Tmpulse Tesponse of the fltey,

Using &s ©, O 4@ we how e

L
CPe ey = @Lﬁ) 2 ‘2'(\}‘& S e(t) h(t”r) 4T
5 -
0
dd’e ('t) _ dd?,(t’) _ 21K j U Ac Av Sin [(fe(fﬂ '
at T dF 2D h (e-0)dT
os
ddilt) ok gs.‘n[d& ] h (DA H®
gl ~7 )
Libese

— KmK, APy ’—9@

LJ4 lna_g ‘H‘)¢ cJSmcnS«‘an_s G‘F g'.eq/

4Ld|1en the Pha.ge EeYYyer ¢e(£) fs Zervo, _Hoe PLL 7s Scud

b be tn phete - dock . klhen ¢ to s ol all &mes
Small cmnPorred With one wadian, we howe.

= [[Pe(&)] = 4>e ® —o®@
- & é_ijét_) - 9:rrl<03 P, ()h(£-T)dT-

>~ —
-

dt 7O




hus we ma.a Tef)(e_s&':i the PLL [;.d the Yinearize d

mocleﬂ shown bdow. !
vk, '

|

,.—.._

MY
[
. A(CDY(L_?(W +2 15 mode,e, Hre PHCLSC evror 212:(_{_) 3
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Summary:

Students are introduced the concept of Angle modulation and the types of Angle modulation namely
Phase modulation and frequency modulation. The concept of Narrow band FM and Wide Band FM,
Bandwidth requirements of FM are dealt. The various methods used for the generation and detection of
FM are introduced.

Assignment:
SHORT QUESTIONS

o a ~ w e

Define modulation index and bandwidth of FM.
Compare FM and AM.

What is Carson’s Rule?

What is wideband FM & Narrowband FM?
What are Advantages & Applications of FM?
Generate PM wave from FM and FM from PM?

LONG ANSWER QUESTIONS

1. Derive the expression for single tone FM wave and wide band FM wave.
2. Explain the detection of FM wave using balanced frequency discriminator.
3. Compare the direct and indirect methods of generating FM signals. Explain Armstrong
method of generating FM signals with a neat block schematic diagram.
4. With a neat block diagram explain the generation of narrow band and wide band FM.
5. Explain phase locked loop.
References:
1. Communication Systems by Simon Haykin.
2. Electronic Communication systems by George F Kenedy.
3. Analog and Digital communications by Sanjay Sharma
4. Analog and Digital Communications by P. Chakrabarti.
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Sub Code:EC403PC Subject Name: Analog and Digital Communications Year/Sem: ||
Unit: [l Topic Name: AM Transmitter
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Sub Code:EC403PC Subject Name: Analog and Digital Communications Year/Sem: ||
Unit: 11l Topic Name: FM Transmitter
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Sub Code:EC403PC Subject Name: Analog and Digital Communications Year/Sem: ||
Unit: Il Topic Name: Super heterodyne Receiver
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Unit: Il Topic Name: Frequency Changing and tracking, Image Frequency and Intermediate frequency
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Summary:

The classification of Radio Transmitters and Radio Receivers is introduced. The functional blocks of
different types of Radio transmitters and Receivers is discussed in detail.

Assignment:
SHORT ANSWER QUESTIONS
1. What is a radio transmitter? Classify them.
2. What is a radio receiver? Classify them.
3. Define Sensitivity, Selectivity and image frequency.

LONG ANSWER QUESTIONS
1. Draw and explain the block diagram of a low level AM transmitter.

2. Draw and explain the block diagram of a high level AM transmitter
3. Draw the block diagram of Super heterodyne receiver and explain the function of each block.

References:

1. Communication Systems by Simon Haykin.

2. Electronic Communication systems by George F Kenedy.
3. Analog and Digital communications by Sanjay Sharma

4. Analog and Digital Communications by P. Chakrabarti.
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Unit: IV Topic Name: Sampling Theorem, Types of Pulse Modulations
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Unit: IV Topic Name: Pulse Amplitude Modulation
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Summary:

Students are introduced the concept of Analog Pulse Modulations and Digital Pulse Modulations?
The generation and detection methods of Analog Pulse modulations and Digital Pulse modulations are
discussed in detail.

Assignment:

1. What are the types of Pulse modulations?

2. Explain the generation of PAM signal

3. Discuss the generation and detection of PWM signal.

4. With neat diagram explain the generation of PPM signal.

5. Define Quantization and types of Quantization.

6. Discuss about generation and degeneration of Delta Modulation.
References:

1. Communication Systems by Simon Haykin.

2. Electronic Communication systems by George F Kenedy.

3. Analog and Digital communications by Sanjay Sharma

4. Analog and Digital Communications by P. Chakrabarti.
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Summary:

Students are introduced the about the concepts of digital modulation techniques. The digital modulation
techniques generation and degeneration is dealt. The concept of Baseband transmission and optimal
reception is discussed along with intersymbol interference and eye diagrams.

Assignment:

1.
2.

3.
4.

5.

With neat diagrams and equations, explain about PSK system.

Explain frequency shift keying. Describe coherent detection of FSK signals. What should be the
relationship between bit-rate and frequency-shift for a better performance?

Explain the transmitter and receiver section of the DPSK techniques in detail.

What is the need of pulse shaping for optimum transmission in baseband transmission?

Explain

What is Intersymbol interference. Discuss about eyediagram.

Reference:

1.
2.

Communication Systems by Simon Haykin.
Analog and Digital Communications by P. Chakrabarti.
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