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	Programme              : Electronics and Communication 
                                   Engineering
	Type of course           : Theory 

	Course Title             : COMMUNICATION ENGINEERING 
	Course Code              : M10EC207

	Term                        : IV
	Course Group            :  Core

	Teaching Scheme    : 6:0:0 (L:T:P) (in Hours)
	Credits                       :  6 

	No of weeks / term  : 15
	Total Contact Hours	: 90

	CIE                          : 25 Marks
	TEE                           : 100 Marks



Course Topics:

	Unit
No
	Unit Name
	Hours

	
	
	

	I
	INTRODUCTION TO MODULATION AND AMPLITUDE MODULATION
	20

	II
	ANGLE AND PULSE MODULATION
	20

	III
	AUDIO SYSTEMS
	15

	IV
	NETWORKS AND ANTENNAS
	20

	V
	DIGITAL TRANSMISSION,CODES AND WAVE PROPAGATION
	15

	
	TOTAL
	90



Course Outcomes
On successful completion of the course, the student will be able to: 
C207.1 Explain about the AM transmitters and receivers.
C207.2 Discuss about transmitters and receivers of FM and PM.
C207.3 Compare the performance of Microphones and Loudspeakers.  
C207.4 Analyze the Networks, Equalizers, Attenuators and Filters 
C207.5 Understand the concept of Digital Transmission, codes and Wave Propagation




	
Course Outcome linkage to Cognitive Level



Cognitive Level Legend: R- Remember, U- Understand, A- Application

	Course Outcome
	CL
	Linked PO
	Teaching Hrs

	C207.1
	Explain about the AM transmitters and receivers
	R/U/A
	2,5
	20

	C207.2
	 Discuss about transmitters and             receivers of FM and PM.

	R/U/A
	2,5
	20

	C207.3
	Compare the performance of Microphones and Loudspeakers
	R/U/A
	2,5
	       15

	C207.4
	Analyze the Networks, Equalizers, Attenuators and Filters
	R/U/A
	1,2,5
	20

	C207.5
	Understand the concept of Digital Transmission, codes and Wave Propagation
	R/U/A
	2,5
	15

	
	
	Total sessions
	90



Course Content and Blue Print of Marks for End Examination:

	Unit
No
	
Unit Name
	Hour
	Max. Marks per Unit
	Questions to be set for

	Marks weightage
(%)

	
	
	
	
	R
	U
	A
	

	I
	INTRODUCTION TO MODULATION AND AMPLITUDE MODULATION
	20
	33
	3
	15
	15
	20

	II
	ANGLE AND PULSE MODULATION
	20
	33
	3
	15
	15
	20

	III
	AUDIO SYSTEMS
	15
	33
	3
	15
	15
	20

	IV
	NETWORKS AND ANTENNAS
	20
	33
	3
	15
	15
	20

	V
	DIGITAL TRANSMISSION,CODES AND WAVE PROPAGATION
	15
	33
	3
	15
	15
	20

	
	Total
	90
	165
	15
	75
	75
	100



Course-PO Attainment Matrix																	
	Course
	Programme Outcomes

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	COMMUNICATION ENGINEERING
	2
	3
	-
	-
	2
	-
	-
	-
	-
	-



Level 3- Highly Addressed, Level 2-Moderately Addressed, Level 1-Low Addressed.
           Method is to relate the level of PO with the number of hours devoted to the COs which address the given PO.  If >40% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 3. If 25 to 40% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 2. If 5 to 25% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 1.  If < 5% of classroom sessions addressing a particular PO, it is considered that PO is considered not-addressed.
Course Content :

COMMUNICATION ENGINEERING

DETAILED SYLLABUS

UNIT I   INTRODUCTION TO MODULATION AND AMPLITUDE MODULATION    (20 Hrs) 
                                                  
Modulation: Frequency spectrum. Relationship between wavelength and frequency, Need for modulation, types of modulation.

Amplitude Modulation: Expression, AM spectrum and sidebands, types of AM systems - balanced modulator. SSB generation – phase shift and filter methods, advantages and disadvantages of SSB. AM VSB system. Diode detector.

AM Transmitter :Types of transmitters - high level AM transmitter and low level AM transmitter- SSB transmitter.

AM Receiver: TRF receiver, super heterodyne radio receiver- Selection of IF- Image frequency and rejection- AGC types, SSB receiver.

UNIT II   ANGLE AND PULSE MODULATION:                                       	  (20Hrs)

Frequency Modulation: Expression - waveforms - frequency spectrum, effects of noise in FM, comparison of AM and FM, varactor diode modulator. 

FM Detectors: Balanced Slope detector, phase discriminator, ratio detector (Qualitative treatment only)

FM Transmitter & Receiver: Direct and Indirect methods- stereophonic FM transmitter.  FM receiver- Block diagram – AFC-stereophonic FM receiver.

Phase Modulation : Principles, phase modulator circuit, comparison between FM and PM.
Pulse Modulation: Types, sampling theorem. Generation and detection of PAM, PWM, PPM. 

UNIT III   AUDIO SYSTEMS:	(15Hrs)

Microphones: (QUALITATIVE TREATMENT ONLY) 
Construction and performance of the following microphones: carbon, condenser, piezo-electric, moving coil and velocity ribbon.

Loud Speakers: Constructional details of dynamic cone type, Horn type and electro-static loud speakers, woofer, midrange and tweeter, cross-over network. Surround-sound systems.

Audio Recording And Reproduction: Compact disc system- MP3 system - DVD system - Stereophonic system - Hi-Fi system principles- Dolby –DTS.

UNIT IV   NETWORKS AND ANTENNAS				                            (20Hrs)

Networks (Qualitative Treatment Only):
            Symmetrical and asymmetrical networks –electrical characteristics of symmetrical network -characteristic impedance using Zoc and Zsc (T & Pi network only)-propagation constant(definition only)-asymmetrical network – electrical characteristics – matching network.
Equalizer:  Types, applications-constant resistance equalizer. 
Attenuator:Types - symmetrical T and Pi attenuators – simple problems – variable attenuators.
Filters:  Types and definitions – circuit elements and cutoff frequencies of LPF, HPF (only simple problems).
Transmission Lines:Transmission line equivalent circuit- primary and secondary constants, Travelling and standing waves, SWR, waveguides- types, advantages.
Antennas:Basic antenna principle, polarization, directive gain, directivity, radiation pattern, driven array - broad-side and end-fire array-  parasitic array, folded dipole, Yagi antenna, parabolic antenna.

UNIT V   DIGITAL TRANSMISSION,CODES AND WAVE PROPAGATION               (15 Hrs)
Characteristics of Digital Transmission : Comparison of analog and digital signals – Advantages of digital signal processing - Characteristics of data transmission circuits -Bandwidth requirement – speed - Baud rate- Noise- Crosstalk- Distortion – Equalizers.
Digital Codes :ASCII Code – EBCDIC Code - Error detection codes – Parity check codes – Redundant codes - Error correction  – Retransmission- forward error correcting code – Hamming code.
Wave Propagation : Ground wave propagation, space wave propagation, ionospheric layers - sky wave propagation



Reference Books:

1. Networks lines and fields – John D.Ryder, PHI.
2. Electronic communication Systems – Kennedy – TMH.
3. Electronic Communication – Dennis Roddy and John colen – PHI
4. Fundamentals of Acoustics – Kingsler & frey – Wiley Eastern ltd.
5. TV and Video engineering – Arvind M.Dhake – TMH.
6. Communication Electronics – Principles and application – Louis E Frenzel, Third  
    Edition, Tata McGrawhill publication.
7. Audio and Video system – Principles, maintenance and Troubleshooting by R.Gupta  
    Second Edition McGrawHill Education (P) Ltd. 
8. Principles of Communication Engineering  -Anokh singh,A.K.Chhabra-S.Chand &Co.

E-Resources :											
1. http://www.schandgroup.com
2. http://phindia.com
3. http://ikbooks.com

Course Delivery :

The Course will be delivered through lectures, classroom interaction, animations, and exercises.




Course Assessment and Evaluation

	
	What
	To Whom
	Frequency
	Max Marks
	Evidence Collected
	Course Outcomes

	Direct Assessment 
	CIE
(Continuous Internal Evaluation)
	IA Tests
	Students
	Average of  two Periodical tests
+
Model Exam
	10
	Course File
	1 to 5

	
	
	Assignments 
	
	Average of three assignment marks
	10
	Course File
	1 to 5

	
	
	Attendance
	
	Student Activity
	05
	System admin
	-

	
	
	
	
	TOTAL
	25
	
	

	
	TEE
(Term End Examination)
	End Exam
	Students
	End Of the Course
	100
	Answer Scripts at Autonomous  Exam Cell
	1 to 5

	Indirect Assessment
	Student Feedback on course
	Students
	Middle of the Course
	Feed Back Forms
	 1,2,3  Delivery of course 

	
	End of Course Survey
	
	End of the Course
	Questionnaires
	1 to5 Effectiveness of Delivery of instructions & Assessment Methods


*CIE – Continuous Internal Evaluation         *TEE – Term End Examination
Composition of Educational Components:

Questions for CIE and TEE will be designed to evaluate the various educational components (Bloom’s Taxonomy) such as

	Sl. No.
	Educational Component
	Weightage   (%)
	Total Marks     
 (Out of 165)

	1
	Remembering
	9
	15

	2
	Understanding
	45.5
	75

	3
	Application
	45.5
	75

	Total
	100
	165



MODEL QUESTION PAPER
Term	: IV                                                                           	Time	:  3 Hrs
Programme	: Electronics and Communication Engineering          Max Marks 	: 100
Course	: Communication Engineering                               	Code        	: M10EC207
					PART – A
Answer any ten questions. Each carries one mark.			10X1 =10 Marks   
1. Define modulation index for AM.
2. What is the difference between high level &low level modulation?
3. Define AGC
4. Define frequency modulation
5. Mention any two FM detectors.
6. What is the advantage of FM over AM?
7. Define microphone
8. What is the advantage of velocity ribbon microphone?
9. Give two differences between woofer and tweeter.
10. What are the types of equalizer?
11. What is an attenuator? 
12. Define symmetrical network.
      13. What is Baud rate?
      14. Expand EBCDIC.
      15. What is cross talk?                                                                  
PART – B
Answer any six questions. Each carries five marks.			6X5 =30 Marks   
16. Explain the operation of balanced modulator
17. Derive the modulation index for AM
18. Explain the operation of ratio detector with neat diagram
19. Explain the block diagram of PAM generation method
20. Explain the working of condenser microphone
21. Explain surround sound system  
22. Define symmetrical network and write the characteristics of symmetrical network
23. Explain about end fire array
24. Explain Hamming code in detail
25. Explain various layers in ionosphere .

PART – C
Answer any six questions. Each carries ten marks.			6X10 =60 Marks

 26. What is the need for modulation? Derive expression for AM signal. 	 
27. Explain.SSB receiver with block diagram.					
28. Explain the block diagram of stereophonic FM receiver 					     29. Explain generation and demodulation of PWM.				
30. Explain the working of carbon microphone with neat constructional details	
31. Explain the construction and working of cone type loud speaker. 		
32. Derive the expression for the cut-off frequency and circuit elements of  constant k LPF.
33. Explain the construction and operation of  Yagi antenna
34. Draw the fundamental block diagram of digital communication system and explain.	
35. Explain space wave propagation.                           
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