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Vision of the Institute

To produce young, dynamic, motivated and globally competent Engineering graduates with an
aptitude for leadership and research, to face the challenges of modernization and globalization,
who will be instrumental in societal development.

Mission of the Institute

1. To impart quality technical education, according to the need of the society.

2. To help the graduates to implement their acquired Engineering knowledge for society &
community development.

3. To strengthen nation building through producing dedicated, disciplined, intellectual &
motivated engineering graduates.

4. To expose our graduates to industries, campus connect programs & research institutions
to enhance their career opportunities.

5. To encourage critical thinking and creativity through various academic programs.

Vision of EEE Department

To bring forth engineers with an emphasis on higher studies and a fervour to serve national and
multinational organisations and, the society.

Mission of EEE Department
M1: - To provide domain knowledge with advanced pedagogical tools and applications.

M2: - To acquaint graduates to the latest technology and research through collaboration
with industry and research institutes.

M3: - To instil skills related to professional growth and development.
M4: - To inculcate ethical valued in graduates through various social-cultural activities.

PEO of EEE

PEO 01 - The graduate will be able to apply the Electrical and Electrical Engineering
concepts to excel in higher education and research and development.

PEO 02 — The graduate will be able to demonstrate the knowledge and skills to solve real
life engineering problems and design electrical systems that are technically sound, economical
and socially acceptable.

PEO 03 — The graduates will be able to showcase professional skills encapsulating team
spirit, societal and ethical values.



Program Educational Objectives:-

PEO 1. Graduates will excel in professional careers and/or higher education by acquiring
knowledge in Mathematics, Science, Engineering principles and Computational skills.

PEO 2. Graduates will analyze real life problems, design Electrical systems appropriate to
the requirement that are technically sound, economically feasible and socially acceptable.
PEO 3. Graduates will exhibit professionalism, ethical attitude, communication skills, team
work in therr profession, adapt to current trends by engaging in lifelong learning and
participate in Research & Development.

Program Outcomes of B.Tech in Electrical and Electronics Engineering

1.Engineering  knowledge:  Apply the knowledge of mathematics, science,
engineeringfundamentals, and an engineering specialization to the solution of complex
engineering problems.

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

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

4.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.

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

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

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

8.Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms ofthe engneering practice.

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

10.Commumication: Communicate effectively on complex engineering activities with the
engineeringcommunity and with 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.

11.Project management and finance: Demonstrate knowledge and understanding of
theengineering 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.

12.Life-long learning: Recognize the need and have the preparation and ability to engage in
independent and life-long learning in the broadestcontext of technological change.

PSO 1. An ability to identify, formulate and solve problems in the areas of Electrical and
Electronics Engineering.

PSO 2. An ability to use the techniques, skills and modern engineering tools necessary for
innovation.



Scope and Objectives of the Course

Communication is the basic process of exchanging information. “Analog and Digital
Communication System”, is the subject which deals with the techniques employed in
communication for analog and digital data. The subject basically deals with the different
aspects of a signal and spectra. It also deals with the modulation of signals and systems and
different mathematical aspects related to signals. It gives a more analytical look into the basic
entities such as those of signals, modulation, noise etc. which form the base for higher studies
in telecommunication.

Course Objectives:

After the completion of this course the students will be able to:

CO1: Apply different mathematical concepts like Fourier series and Fourier transform and
different circuit design concept to understand different modulation and demodulation
techniques.

CO2: Compare the performance of different modulation techniques.

CO3: Understand working and operation of Digital communication principle.

CO4: Able to compute and analyse error correction codes.

COS5: Able to understand modern communication system.

Course Outcomes:

On completion of this course, the students will be able to

1. Understand different modulation and demodulation techniques analog and digital
communication.

2. Apply signal and system analysis tools in the time and frequency domains, including
Impulse response, convolution, frequency response, Fourier series, Fourier transform,
and Hilbert transform.

3. Develop the ability to compare and contrast the strengths and weaknesses of various
communication systems.

4. Able to understand error control coding techniques.

5. Prepare and deliver an oral presentation about a topic of current interest in the field of
communications.



Mapping of CO’s with PO’s

PSO

PSO

PO
12

PO
11

PO
10

PO

PO

PO

PO

PO

PO

PO

PO

PO

co1
Cco2
co3
Co4
CO5




Syllabus
Subject Code: PCC-EEE19

Subject Name: Analog & Digital Communication System

Module 1: Basic blocks of Communication System. Analog Modulation - Principles of
Amplitude Modulation, DSBSC, SSB-SC and VSB-SC. AM transmitters and receivers.

Module 2: Angle Modulation - Frequency and Phase Modulation. Transmission Bandwidth of
FM signals, Methods of generation and detection. FM Transmitters and Receivers.

Module 3: Sampling theorem - Pulse Modulation Techniques - PAM, PWM and PPM
concepts - PCM system — Data transmission using analog carriers (ASK, FSK, BPSK,
QPSK).

Module 4: Error control coding techniques — Linear block codes- Encoder and decoder.
Cyclic codes — Encoder, Syndrome Calculator. Convolution codes.

Module 5: Modern Communication Systems — Microwave communication systems - Optical
communication system - Satellite communication system - Mobile communication system.

Text / References:
1. Simon Haykins, ‘Communication Systems’, John Wily, 3rd Edition, 1995.

2. D.Roddy & J.Coolen, ‘Electronic Communications’, Prentice Hall of India, 4th Edition,
1999.

3. Kennedy G, ‘Electronic Communication System’, McGraw Hill, 1987.
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31 | Santu Kumar 18-CS-67 18105111038
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COURSE HANDOUT

Institute/College Name: Darbhanga College of Engineering
Program Name: B.Tech (EEE, 5" semester)

Course Code: PCC-EEE19

Course Name: Analog and Digital Communication System
Lecture/Tutorial(per week): 4/1

Course Credits: 3

Course Co-coordinator Name: Dr. Ravi Ranjan

1. Scope and Objective of Course

Communication is the basic process of exchanging information. “Analog and Digital
Communication System”, is the subject which deals with the techniques employed in
communication for analog and digital data. The subject basically deals with the different aspects
of a signal and spectra. It also deals with the modulation of signals and systems and different
mathematical aspects related to signals. It gives a more analytical look into the basic entities such
as those of signals, modulation, noise etc. which form the base for higher studies in
telecommunication.

Course Objectives:

After the completion of this course the students will be able to:

CO1: Apply different mathematical concepts like Fourier series and Fourier transform and
different circuit design concept to understand different modulation and demodulation techniques.

CO2: Compare the performance of different modulation techniques.

CO3: Understand working and operation of Digital communication principle.

CO4: Able to compute and analyse error correction codes.

COS5: Able to understand modern communication system.

Course Outcomes:

On completion of this course, the students will be able to

1. Understand different modulation and demodulation techniques analog and digital
communication.

2. Apply signal and system analysis tools in the time and frequency domains, including
Impulse response, convolution, frequency response, Fourier series, Fourier transform, and
Hilbert transform.

3. Develop the ability to compare and contrast the strengths and weaknesses of various
communication systems.

4. Able to understand error control coding techniques.



5. Prepare and deliver an oral presentation about a topic of current interest in the field of
communications.

2. Textbooks

TB1: Simon Haykin, “Communication Systems”, 4th edition, John Wiley & Sons, 2006,
ISBN 812650904X, 9788126509041.

TB3: Allen V. Oppenheim & Allen S. Willsky, “Signals and Systems”, 2"¢ edition,
Prentice Hall, 1996, ISBN 0138147574

3. Reference Books

RB1: A. Bruce Carlson, Paul B. Crilly and Janet C. Rutledge, “Communication System”
4™ edition, TMH, 2002, ISBN 0070111278

RB2: George Kennedy and Bernard Davis, “Electronics Communication Systems” 4'"
edition, TMH, 1999, ISBN 9780074636824

RB3: J. Proakis & M. Salehi, “Communication system engineering”, 2nd edition, Prentice

Hall, 2002, ISBN 0130617938, 9780130617934

Other readings and relevant websites

S. | Link of journals, Magazines, websites and Research papers
No.

1. | http//nptel.ac.in/courses/117102059/

2. | http//ieeexplore.ieee.org/xpl/Recentlssue.jsp?punumber=35

3. | https//www.youtube.com/watch?v=F3sIBe2r8 vA&list=PLgGmOyRYwTgX2FkPVcY 6i0003-
tZd8Ru

4. | http//onlinelibrary.wiley.com/journal/10.1002/(ISSN)1099-1131

5. | https//ocw.mit.edu/courses/aeronautics-and-astronautics/16-36-communication-systems-
engineering-spring-2009/

Syllabus

No. of Weightages

Topics Lectures (%)
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https://www.youtube.com/watch?v=F3slBe2r8vA&list=PLqGm0yRYwTgX2FkPVcY6io003-tZd8Ru
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Module 1: Basic blocks of Communication System. Analog
Modulation - Principles of Amplitude Modulation, DSBSC, 8

25
SSB-SC and VSB-SC. AM transmitters and receivers.

Module 2: Angle Modulation - Frequency and Phase
Modulation. Transmission Bandwidth of FM signals, Methods S 20
of generation and detection. FM Transmitters and Receivers.

Module 3: Sampling theorem - Pulse Modulation Techniques -
PAM, PWM and PPM concepts - PCM system — Data S 25
transmission using analog carriers (ASK, FSK, BPSK, QPSK).

Module 4: Error control coding techniques — Linear block

codes- Encoder and decoder. Cyclic codes — Encoder, Syndrome 8 15
Calculator. Convolution codes.

Module 5: Modern Communication Systems — Microwave

communication systems - Optical communication system -

Satellite communication system - Mobile communication system 6 15

Evaluation and Examination Blue Prints:

Internal assessment is done through quiz tests, presentations, assignments and projects
work. Two sets of question paper are asked from each faculty and out of these two, without the
knowledge of faculty, one question paper is chosen for the concerned examination. Examination
rules and regulations are uploaded on the student’s portals. Evaluation is a very transparent
process and the answer sheets of sessional tests, internal assessment assignments are returned
back to the students.

The components of the evaluation along with their weightage followed by the university are
given below:

Component- 1 Mid sem-1 20%

Component-2 Assignments, . Quiz’s, Test, 10%
Seminars

Component-3 End Term Examination 70%

Totals 100%




Designation

Name

Course Coordimator

Dr. Ravi Ranjan

H.O.D

Mr. Prabhat Kumar

Principal

Dr. Achintya




Institute/College Name: Darbhanga College of Engineering
Program Name: B.Tech (EEE, 6" semester)

Course Code: 041603

Course Name: Introduction to communication system
Lecture/Tutorial(per week): 471

Course Credits: 3

Course Co-coordinator Name: Dr. Ravi Ranjan

Lecture Plan

. No. of
Topics Lecture Date
Lectures

Module 1:
Basic blocks of Communication System. )
Analog Modulation - Principles of Amplitude Modulation, 3
DSBSC 4
SSB-SC 5
VSB-SC 6
AM transmitters 7
AM receivers 8
Module 2:
Module 2: Angle Modulation 9
Frequency and Phase Modulation

11
Transmission Bandwidth of FM signals 13
Methods of generation and detection 14
FM Transmitters and Receivers. 16
Module 3:
Module 3: Sampling theorem 18
Pulse Modulation Techniques - PAM, PWM and PPM concepts 19
PCM system 21

Data transmission using analog carriers (ASK, FSK BPSK)

23




QPSK

24
Module 4:
Error control coding techniques 25
Linear block codes 26
Encoder and decoder 28
Cyclic codes — Encoder, Syndrome Calculator 29
Convolution codes. 30
Module 5:
Introduction to Modern Communication Systems 31
Microwave communication systems 32
Optical communication system 33
Satellite communication system 34

Mobile communication system.

36
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Question Bank

Analog and Digital Communication

1. | Find the Fourier series for the square wave function f(x)=-1 for —=x
<x<0, f(x)=1, for 0<x<m, andf(0)=0. Discuss the convergence (pointwise,
uniform) of this Fourier series and find the limit function of it.

2. Using the linearity of Fourier series and the previous problem, find the Fourier series
of f(x)=0for —& <x<0Oand f(x)=1 for O0<x<rx

3. | Find the Fourier series for the function x(t) which has findamental frequency wq

x(t)=1 + sinwot + 2coswot + sin(2wott+n/4)

4. | Let x,(t) be a continuous-time periodic signal with fundamental frequency w; and
Fourier coefficients ay. Given that

x2(t) = x1(1-1) + x4(t- 1),
how is the fundamental frequency w; of x»(t) related to w,? Also, find a relationship
between the Fourier series coefficients by of x,(¢) and the coefficients a;.

S. | Draw the basic elements of communication system. Write function of
communication channel in it.

6. Define: 1. Modulation, 2. Modulation index of AM and 3. Deviation ratio of FM

7. | For an AM, DSBFC modulator with a carrier frequency fc=100KHz and a maximum
modulating signal frequency fm=5KHz, determine:

a. Frequency limits for upper and lower side band

b. Bandwidth

c. Draw the output frequency spectrum

c. State two advantages and two disadvantages of FM over AM

8. | Find the carrier and modulating frequencies, the modulation index, and the
maximum deviation of FM wave represented by the voltage equation
v=10sin(5.5x108t + 4sin1250t). What power will this FM wave dissipate in a 15Q
resistor?

9. | For AM Fc = 100KHz Fm = 5KHz determine: a. Upper and lower side band
frequencies b. Bandwidth

10. | Draw the block diagram of Phase Lock Loop as FM detector and state the function of
Voltage control oscillator.

11. | a) Explain AM with necessary expressions, waveforms and spectrums,

b) The output power of an AM transmitter is IKW when sinusoidally modulated to a
depth of 100%. Calculate the power in each side band when the modulation depth is
reduced to 50%.




12.

a) Discuss the main objectives of a communication system design? What are the
primary resources of any communication system. b) The RC load for a diode
envelope detector consists of a 1000 pF capacitor in parallel with a 10-K resistor.
Calculate the maximum modulation depth that can be handled for sinusoidal
modulation at a frequency of 10 KHz if diagonal peak clipping is to be avoided.

13. | a) Sketch the one cycle of AM wave and calculate the modulation index of it in
terms of Vmax and Vmin voltages.
b) 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 and the ratio of the side
lengths L1/L2 of the corresponding trapezoidal pattern.

14. | a) Explain the collector modulation method for generating AM wave with a neat
circuit
diagram and waveforms.
b) An AM amplifier provides an output of 106 W at 100% modulation. The internal
loss is 20
W (1).What is unmodulated carrier power? (ii)). What is the side band power?

15. | a) Explain operation of square law detector with circuit diagram and waveforms.
b) An AM transmitter has un-modulated carrier power of 10 KW. It can be
modulated by sinusoidal modulating voltage to a maximum depth of 40%, without
overloading. If the maximum modulation index is reduced to 30%. What is the extent
up to which the unmodulated carrier power can be increased to avoid over loading.

16. | a) Explain about the quadrature null effect of coherent detect .
b) In DSB-SC, suppression of carrier so as to save transmitter power results in
receiver complexity- Justify this statement

17. | a) Describe the time domain band-pass representation of SSB with necessary
sketches.
b) Find the percentage of power saved in SSB when compared with AM system.

18. | Find the various frequency components and their amplitude in the Voltage given
below E=50(1+0.7c0s5000t-0.3cos1000t) sin5 x10%. Draw the single sided spectrum.
Also evaluate the modulated and sideband powers.

19. | Describe the single tone modulation of SSB. Assume both modulating and carrier
signals are sinusoids. Write SSB equation and plot all the waveforms and spectrums.

20. | Calculate the filter requirement to convert DSB signal to SSB Signal, given that the
two side bands are separated by 200HZ. The suppressed carrier is 29MHZ.

21. | a) Explain about FM generation using transistor reactance modulator.
b) Explain balanced ratio detector for detecting FM signal.

22. | a) Compute the bandwidth requirement for the transmission of FM signal having a

frequency deviation 75 KHz and an audio bandwidth of 10KHz.
b) An FM radio link has a frequency deviation of 30 kHz. The modulating frequency




is 3kHz. Calculate the bandwidth needed for the link. What will be the bandwidth if
the deviation is reduced to 15 kHz?

23.

Determine the amplitude spectrum of the filter output for FM wave with modulation
index B = 1 is transmitted through an ideal band pass filter with mid band frequency
fc and bandwidth is 5fm, where fc is the carrier frequency and fm is the frequency of
the sinusoidal modulating wave.

24.

a) List and discuss the factors influencing the choice of the intermediate frequency
for aradio receiver.
b) What is simple automatic gain control? What are its functions?

25.

In a broadcast super heterodyne receiver having no RF amplifier, the loaded Q 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 a station.

26.

Explain the demodulation procedure for PWM signal demodulation.




Analog & Digital Communication
System

Module-1
LECTURE-1



Basic blocks of Communication

System

Information

Source

Input

Transducer

Transmitter

—

Channel

3 Receiver

—

Output

Transducer

Sound picture speech  Information in

data etc.

electrical form

Noise

Information in

original form



Information source :-

The objective of any communication system is to convey
information from one point to the other. The information comes
from the information source, which originates it

Information is a very generic word signifying at the abstract level
anything intended for communication, which may include some
thoughts, news, feeling, visual scene, and so on.

The information source converts this information into physical
guantity.

The physical manifestation of the information is termed as message
signal

Input Transducer :-

Any device that converts input energy/power into another can be
termed as transducer.

An electrical transducer defined as an apparatus that converts some
physical changeable (Pressure, force, temperature etc..) into similar
variations within the electrical signal at its output .



Transmitter :-

The objective of the transmitter block is to collect the incoming
message signal and modify it in a suitable fashion (if needed), such
that, it can be transmitted via the chosen channel to the receiving
point.

The functionality of the transmitter block is mainly decided by the
type or nature of the channel chosen for communication.

Channel :-

Channel is the physical medium which connects the transmitter
with that of the receiver.

The physical medium includes copper wire, coaxial cable, fibre optic
cable, wave guide and free space or atmosphere.

The choice of a particular channel depends on the feasibility and
also the purpose of the communication system.

Noise:

Noise is the undesirable electrical energy that enters the
communication system and interferes with the desired signal. It is
unpredictable in nature.



|t can be man made and natural

* Itis produced at the transmitter channel and also at the receiver
entirely.

Receiver:-

* The receiver block receives the incoming modified version of the
message signal from the channel and processes it to recreate the
original (non-electrical) form of the message signal.

* There are a great variety of receivers in communication systems,
depending on the processing required to recreate the original
message signal and also final presentation of the message to the
destination.

Destination:-

 The destination is the final block in the communication system
which receives the message signal and processes it to comprehend
the information present in it.

* Usually, humans will be the destination block.



Block of Communication System
(Advanced)

__________________________________________________

! |l | |
| || | || I
' _|Source | 1! | ' _|Channel | 1" |
Source —E—~ ncoder T Encrypt : :- Encoder | :- Modulator |
| : | : | : ! |
| | | I | | | :
| [ | | | [ |
| | X | | Channel =—Noise
: | : g I
| I | I | | | :
| | | |
. 1 | Source | 1| Channel |_ | |
Sink T Decoder --: : Decrypt -: | Decoder -: : Demodulator i
| || | | |
Lo __u L oo ___u Lo __. Lo o ____ |

* Source encoder compresses message to remove redundancy
* Encryption protects against eavesdroppers and false messages
* Channel encoder adds redundancy for error protection



Analog Vs Digital Data

» Analog signals
Values varies continously

» Digital signals
Value limited to a finite set
Digital systems are more robust

» Binary signals
Have 2 possible values
Used to represent bit values
Bit time 7' needed to send 1 bit

Data rate ? = 1/7T bits per
second

x(?)

x(?)

x(?)

;

!
&
1 i 3




Modulation

"Modulation is the process of superimposing a low frequency signal on a high frequency carrier signal.”
OR

"The process of modulation can be defined as varying the RF carrier wave in accordance with the
intelligence or information in a low frequency signal.”

OR

"Modulation is defined as the precess by which some characteristics, usually amplitude, frequency or
phase, of a carrier is varied in accordance with instantaneous value of some other voltage, called the
modulating voltage."

m(t)=cos(wt)
Message signal: m(t)=Acos(wt+0)
Carrier Signal:  C(t)=A cos(w_t+06)

Where w_ is much greater then w



AM and FM Modulation

(a) Carrier

(b) Signal

(c) Amplitude modulated

(d) Frequency modulated




Need of Modulation

1. If two musical programs were played at the same time within distance, it would be difficult for anyone to listen
to one source and not hear the second source. Since all musical sounds have approximately the same
frequency range, form about 50 Hz to 10KHz. If a desired program is shifted up to a band of frequencies
between 100KHz and 110KHz, and the second program shifted up to the band between 120KHz and
130KHz, Then both programs gave still 10KHz bandwidth and the listener can (by band selection) retrieve
the program of his own choice. The receiver would down shift only the selected band of frequencies to a
suitable range of 50Hz to 10KHz.

2. A second more technical reason to shift the message signal to a higher frequency is related to antenna size.
|t is to be noted that the antenna size is inversely proportional to the frequency to be radiated. This is 75
meters at 1 MHz but at 15KHz it has increased to 5000 meters (or just over 16,000 feet) a vertical antenna of
this size is impossible.

3. The third reason for modulating a high frequency carrier is that RF (radio frequency) energy will travel a great
distance than the same amount of energy transmitted as sound power.

* Antenna size gets reduced.

* No signal mixing occurs.

* Communication range increases.

* Multiplexing of signals occur.

* Adjustments in the bandwidth is allowed.
* Reception quality improves.
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