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COURSE PLAN

	Name of the Faculty
	

	Designation/Department
	Assistant Professor / ECE

	Course Code/Name
	U23ECT41/Communication Systems

	Year/Section/Department
	II / III / ECE - A

	Credits Details
	L: 3
	T: 0
	P: 0
	C: 3

	Total Contact Hours Required
	45


Syllabus:

	UNIT I/ AMPLITUDE MODULATION
	No. Of Periods: 9

	Review of signals and systems, Time and Frequency domain representation of signals, Principles of Amplitude Modulation Systems- DSB, SSB and VSB modulations. Angle Modulation, Representation of FM and PM signals, Spectral characteristics of angle modulated signals. SSB Generation – Filter and Phase Shift Methods, VSB Generation – Filter Method, Hilbert Transform, Pre-envelope & complex envelope AM techniques, Super heterodyne Receiver.

	UNIT II/ RANDOM PROCESS & SAMPLING
	No. Of Periods: 9

	Review of probability and random process. Gaussian and white noise characteristics, Noise in amplitude modulation systems, Noise in Frequency modulation systems. Pre-emphasis and De emphasis, Threshold effect in angle modulation. Low pass sampling – Aliasing- Signal Reconstruction-Quantization - Uniform & non-uniform quantization - quantization noise - Nyquist criterion- Logarithmic Companding –PAM, PPM, PWM, PCM – TDM, FDM

	UNIT III/DIGITAL TECHNIQUES
	No. Of Periods: 9

	Pulse modulation Differential pulse code modulation. Delta modulation, Noise considerations in PCM,, Digital Multiplexers, Channel coding theorem - Linear Block codes - Hamming codes - Cyclic codes - Convolutional codes - Viterbi Decoder

	UNIT IV/ DIGITAL MODULATION SCHEME
	No. Of Periods: 9

	Geometric Representation of signals - Generation, detection, IQ representation, PSD & BER of Coherent BPSK, BFSK, & QPSK - QAM - Carrier Synchronization - Structure of Non-coherent Receivers Synchronization and Carrier Recovery for Digital modulation, Spectrum Analysis – Occupied bandwidth – Adjacent channel power, EVM, Principle of DPSK



	UNIT V/DEMODULATION TECHNIQUES
	No. Of Periods:9 

	Elements of Detection Theory, Optimum detection of signals in noise, Coherent communication with wave forms- Probability of Error evaluations. Base band Pulse Transmission- Inter symbol Interference, Optimum demodulation of digital signals over band-limited channels.


Objective:

	· To introduce Analog Modulation Schemes
· To impart knowledge in random process
· To study various Digital techniques
· To introduce the importance of sampling & quantization
· To impart knowledge in demodulation techniques
· To enhance the class room teaching using smart connectivity instruments


Text Book: 

	T1.  Simon Haykins,” Communication Systems”, Wiley, 5th Edition, 2009.(Unit I - V)
T2.  B.P.Lathi, “Modern Digital and Analog Communication Systems”, 4th Edition, Oxford   University Press, 2011.


Reference Book: 

	R1.  Wayner Tomasi, Electronic Communication System, 5th Edition, Pearson Education, 2008.
R2.  A.Papoulis, “Probability, Random variables and Stochastic Processes”, McGraw Hill, 3rd edition, 1991.

R3.   B.Sklar, “Digital Communications Fundamentals and Applications”, 2ndEdition Pearson Education 2007




Website:

	W1. https://archive.nptel.ac.in/courses/108/104/108104091/
W2. https://www.ee.iitm.ac.in/giri/pdfs/EE4140/textbook.pdf



Online Mode of Study:

	W4: https://www.youtube.com/watch?v=ZjcMZ0ORTTM



Course Plan:

	Topic Number
	Topic
	Reference Detail
	Page Number
	Mode of teaching
	Number of Periods Required
	Cumulative Period

	UNIT I - AMPLITUDE MODULATION

	1
	Review of Signals and Systems
	T2
	20
	BB
	1
	1

	2
	Principles of Amplitude Modulation Systems
	T2
	140
	BB
	1
	2

	3
	Single Sideband (SSB) and Vestigial Sideband (VSB) Modulations
	T2
	159
	BB
	1
	3

	4
	Angle Modulation
	T2
	141
	BB
	1
	4

	5
	Spectral Characteristics of Angle Modulated Signals
	T1
	285-295
	BB
	1
	5

	6
	SSB and VSB Generation Techniques
	T2
	159
	BB
	1
	6

	7
	Hilbert Transform
	T2
	160
	BB
	1
	7

	8
	AM Techniques and Advanced Topics
	
	
	BB
	1
	8

	9
	Superheterodyne Receiver
	T2
	239
	BB
	1
	9

	Outcome of Unit I:

CO1: Gain knowledge in amplitude modulation techniques



	UNIT II - RANDOM PROCESS & SAMPLING

	10
	Review of  Probability and Random Processes
	T2
	393-408
	BB
	1
	10

	11
	Gaussian and White Noise Characteristics
	T2
	515-516,533-534
	BB
	1
	11

	12
	Noise in Modulation Systems
	T2
	14
	BB
	1
	12

	13
	Pre-Emphasis, De-Emphasis, and Threshold Effect
	W4
	-
	PPT
	1
	13

	14
	Low-Pass Sampling and Aliasing
	
	
	BB
	1
	14

	15
	Quantization and Quantization Noise
	T2
	271
	BB
	1
	15

	16
	Pulse Modulation Techniques
	
	
	BB
	1
	16

	17
	Pulse Code Modulation (PCM)
	T2
	141
	BB
	1
	17

	18
	Pulse Code Modulation (PCM)
	T2
	268
	BB
	1
	18

	Outcome  of Unit II:

CO2: Understand the concepts of Random Process to the design of communication systems

	UNIT III - DIGITAL TECHNIQUES

	19
	Introduction to Pulse Modulation Techniques
	
	
	BB
	1
	19

	20
	Delta Modulation and Noise Considerations in PCM
	
	
	BB
	1
	20

	21
	Digital Multiplexers
	T2
	287
	BB
	1
	21

	22
	Channel Coding Theorem
	
	
	BB
	1
	22

	23
	Linear Block Codes
	
	
	BB
	1
	23

	24
	Hamming Codes
	T2
	804
	BB
	1
	24

	25
	Cyclic Codes
	
	
	BB
	1
	25

	26
	Convolutional Codes
	T2
	802
	BB
	1
	26

	27
	Viterbi Decoder
	
	
	BB
	1
	27

	Outcome  of Unit III:

CO3: Gain knowledge in digital techniques



	UNIT IV - DIGITAL MODULATION SCHEME

	28
	Geometric Representation of Signals
	
	
	BB
	1
	28

	29
	Coherent Binary Modulation Schemes – BPSK
	
	
	BB
	1
	29

	30
	Coherent BFSK
	
	
	
	1
	30

	31
	Coherent QPSK
	
	
	
	1
	31

	32
	Quadrature Amplitude Modulation (QAM)
	T2
	165
	
	1
	32

	33
	Quadrature Amplitude Modulation (QAM)
	T2
	165
	
	1
	33

	34
	Spectrum Analysis and Bandwidth Considerations
	
	
	
	1
	34

	35
	DPSK and Principles
	T2
	378
	
	1
	35

	36
	Recap and Advanced Topics
	
	
	
	1
	36

	Outcome  of Unit IV:

CO4: Understand the concepts of Digital modulation techniques

	UNIT V -  DEMODULATION TECHNIQUES

	37
	Introduction to Detection Theory
	
	
	
	1
	37

	38
	Optimum Detection of Signals in Noise
	
	
	
	1
	38

	39
	Coherent Communication with Waveforms
	
	
	
	1
	39

	40
	Probability of Error Evaluations
	
	
	
	1
	40

	41
	Baseband Pulse Transmission
	
	
	
	1
	41

	42
	Inter-Symbol Interference (ISI)
	T2
	343
	
	1
	42

	43
	Optimum Demodulation of Digital Signals
	
	
	
	1
	43

	44
	Digital Signals Over Band-Limited Channels
	
	
	
	1
	44

	45
	Digital Signals Over Band-Limited Channels
	
	
	
	1
	45

	Outcome  of Unit V

CO5: Gain knowledge in sampling and quantization
CO6: Understand the importance of demodulation techniques


Course Outcome:

	CO1: Gain knowledge in amplitude modulation techniques
CO2: Understand the concepts of Random Process to the design of communication     systems
CO3: Gain knowledge in digital techniques
CO4: Understand the concepts of Digital modulation techniques
CO5: Gain knowledge in sampling and quantization
CO6: Understand the importance of demodulation techniques



Course Outcome Vs Program Outcome Mapping:

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2

	CO1
	3
	2
	2
	2
	-
	2
	-
	-
	-
	-
	3
	3
	1
	-

	CO2
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	2
	1
	3
	2

	CO3
	-
	3
	3
	2
	-
	2
	-
	-
	-
	-
	2
	2
	3
	2

	CO4
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	3
	2
	3
	1

	CO5
	-
	3
	3
	3
	-
	-
	-
	-
	-
	-
	2
	2
	3
	2

	CO6
	-
	3
	3
	3
	-
	-
	-
	-
	-
	-
	2
	2
	3
	2

	AVG
	0.6
	1.5
	1.5
	1.2
	-
	0.6
	-
	-
	-
	-
	2.3
	2
	3
	1.8


Content beyond Syllabus:

	· 


Internal Evaluation Components:

	Webportal
	Assignment
	Components
	Topic Number with Topic / Unit Details
	Relevance to CO

	Webportal 1
	1
	Assignment- Handwritten (20)
	
	     CO1                                                           

	
	2
	Poster/PPT Presentation (20)
	
	CO2

	
	3
	Seminar(20)
	
	CO3

	Webportal 2
	4
	Case Study Report/ Mini Project/ Model Making(20)
	
	CO4

	
	
	Case Study Report
	
	

	
	
	Mini Project
	
	

	
	
	Model Making
	
	

	Webportal 3
	5
	Technical Aptitude(15)
	
	CO5

	
	
	Attendance

(Course attendance-10)
	
	


Submission Details:

	Phase 1(Before AT 1)
	Phase 2 (Before AT 2)
	Phase 3 (Model)

	Assignment 1
	Assignment 2
	Assignment 3
	Assignment 4
	Assignment 5

	
	
	
	
	


Google Class Code Details: II ECE A

Class Name: soydmqr, 3stxxb

PLAN OF ASSESSMENT TEST –DISTRIBUTION OF MARKS:

	TEST
	CO- MARK WISE  DISTRIBUTION
	BLOOM’S LEVEL MARK WISE DISTRIBUTION

	AT-1
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	
	
	
	
	
	
	
	
	
	
	
	

	AT-2
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	
	
	
	
	
	
	
	
	
	
	
	

	MODEL
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6
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