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	Programme              : Electronics and Communication       
                                                               Engineering
	Type of course          : Theory

	Course Title             :  ELECTIVE THEORY – I 
                                    1. DIGITAL COMMUNICATION
	Course Code	: M10EC403

	Term                        : V
	Course Group	: Diversified

	Teaching Scheme    : 5:0:0(L:T:P) (in Hours)
	Credits	: 5 

	No of weeks / term : 15
	Total Contact Hours	: 75

	CIE                         : 25 Marks
	TEE	: 100 Marks




Course Topics:

	Unit. No
	Unit Name
	Hours

	
	
	

	I
	ANALOG TO DIGITAL MODULATION
	15

	II
	DIGITAL TRANSMISSION
	15

	III
	SPREAD SPECTRUM &MULTIPLE ACCESS TECHNIQUES.
	15

	IV
	DATA, SPEECH AND VIDEO COMPRESSION.
	15

	V
	WIRELESS NETWORKS & CRYPTOGRAPHY
	15

	
	            Total  
	75



Course Outcomes:
On successful completion of the course, the student will be able to: 
C403.1 Understand the basics of digital communication and data transmission modes.
C403.2 Analyze different types of line coding and digital modulation techniques.
C403.3 Understand and analyze the concepts of multiple access techniques.
C403.4 Distinguish different types of source coding methods and compression techniques.
C403.5 Understand and analyze the concepts    of mobile communication and cryptography



	Course Outcome linkage to Cognitive Level:



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

	Course Outcome
	CL
	Linked PO
	Teaching Hrs

	C403.1
	Understand the basics of digital communication and data transmission modes.
	R/U/A
	1,2,10,11
	15

	C403.2
	Analyze different types of line coding and digital modulation techniques.
	U/A
	1,2,10,11
	15

	C403.3
	Understand and analyze the concepts of multiple access techniques.
	R/U
	2,10,11
	15

	C403.4
	Distinguish different types of source coding methods and compression techniques.
	R/U/A
	2,10,11
	15

	C403.5
	Understand and analyze the concepts    of mobile communication and cryptography
	R/U/A
	2,10,11
	15

	
	
	Total sessions
	75



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
	ANALOG TO DIGITAL MODULATION
	15
	33
	3
	10
	20
	20

	II
	DIGITAL TRANSMISSION
	15
	
33
	3
	10
	20
	
20

	III
	SPREAD SPECTRUM &MULTIPLE ACCESS TECHNIQUES.

	15
	1
33
	3
	10
	20
	
20

	IV
	DATA , SPEECH AND VIDEO COMPRESSION
	15
	
33
	3
	10
	20
	
20

	V
	WIRELESS NETWORKS & CRYPTOGRAPHY
	15
	
33
	3
	10
	20
	
20

	
	Total
	
75
	165
	15
	50
	100
	100



Course-PO Attainment Matrix:

	Course 
	Programme Outcomes

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	DIGITAL COMMUNICATION
	1
	3
	-
	-
	-
	-
	-
	-
	-
	2



Course-PSO Attainment Matrix:

	Course 
	Programme Specific Outcomes

	
	11
	12

	DIGITAL COMMUNICATION
	3
	-




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:

DIGITAL COMMUNICATION
DETAILED SYLLABUS
UNIT I   ANALOG TO DIGITAL MODULATION
	  (15Hrs)
ANALOG AND DIGITAL SIGNALS:Advantages of digital communication over analog communication--block diagram of digital communication system.
PCM:Block diagram-sampling-quantization- uniform and non uniform quantization 
Companding - regeneration.
DELTA MODULATION AND DEMODULATION: Block diagram-advantages and disadvantages-DPCM-adaptive DPCM.
DATA TRANSMISSION MODES:Serial and parallel transmission-synchronous and asynchronous transmission.

UNIT II    DIGITAL TRANSMISSION	(15Hrs)

TRANSMISSION OF DIGITAL SIGNALS: Baseband transmission –low pass channel-broadband transmission- band pass channel-  Transmission impairments-attenuation-distortion-noise- Nyquist bit rate-Shannon limit on  information capacity.
DIGITAL TO DIGITAL CONVERSION: Line coding-unipolar-polar-NRZ-L,NRZ-I, RZ, Manchester, differential Manchester-    bipolar-AMI, Pseudoternary and block coding.  
DIGITAL TO ANALOG MODULATION:ASK, FSK, PSK (definition, waveforms and comparison) - Advanced FSK technique-GMSK-Advanced   PSK Technique-BPSK,QPSK-QAM.

UNIT III   SPREAD SPECTRUM &MULTIPLE ACCESS TECHNIQUES       (15Hrs)
MULTIPLEXING: SDM-FDM-TDM- synchronous TDM-T-1 lines and frames, statistical TDM, CDM.
SPREAD SPECTRUM TECHNIQUE: DSSS, FHSS-slow hopping, fast hopping.
 MULTIPLE ACCESS: Frequency division multiple access, Time division multiple access, Code division multiple access.

UNIT IV   DATA, SPEECH AND VIDEO COMPRESSION                                  (15Hrs)

CODING : Shannon Fano algorithm, Huffman code – Adaptive Huffman coding – Escape     
code   –   Overflow. 
DICTIONARY BASED COMPRESSION: LZW Coding.
DIGITAL AUDIO CONCEPTS: Fundamental – Sampling variables – PC based lossless compression of sound – Lossy compression – Silence compression.
VIDEO COMPRESSION STANDARDS:MPEG, JPEG.

UNIT V   WIRELESS NETWORKS & CRYPTOGRAPHY	(15Hrs)

INTRODUCTION: Difference between wired and wireless LAN-Evolution of wireless networks 1G, 2G, 3G and 4G.
WLAN: WLAN Architecture, MAC control in WLAN, CSMA/CA protocol with flowchart-FHSS-DSSS Techniques in WLAN- Comparison of features of wireless standards. 802.11 a,b,g,h,i,p.
WPAN:Bluetooth – Piconet – Scatternet - Features – Zigbee, Z-wave – 802.16 standards comparison.
Wi-Fi and Wi max, Architecture.
 CRYPTOGRAPHY: Encryption and decryption –symmetric key cryptography-substitution cipher monoalphabetic - polyalphabetic -- asymmetric key cryptography.

Reference Books :

1. Digital communication – Simon Haykins – Wiley India Edition.
2. Principles of Digital communication – J.S. Chitode – Tech. Publications – Pune.
3. Digital communication – P. Ramakrishna Rao – TMH.
4. Introduction to Digital Communication System by NIIT, PHI Learning Private Ltd, 
    NewDelhi.
5. Principles of communication systems By Taub & Schilling- TMH- Third Edition.
6. Mobile Communications-Jochen Schiller-Pearson Education- Second Edition.
7. Data Communications and Networking – Behrouz A Forouzan- TMH-4th Edition.
8. Wireless Communications –Theodore S. Rappaport- PHI- Second Edition.

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
	
	Daily Attendance 
	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:



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

	1
	Remembering
	9
	15

	2
	Understanding
	30
	50

	3
	Application
	61
	100

	Total
	100
	165


Questions for CIE and TEE will be designed to evaluate the various educational components (Bloom’s Taxonomy) such as: 
MODEL QUESTION PAPER
Term	:	V	  Time 	  : 3 Hrs
Programme	:	Electronics and Communication Engineering	  Max Marks 	  : 100
Course	:	Elective Theory – I	  Code              : M10EC403 
1. Digital Communication                

     					PART – A                           (10 x 1 = 10 Marks)            
Answer any ten questions. Each carries one mark.								 
1. Give any two advantages of digital communication over analog communication.
1. Define quantization.
1. Define DPCM.
1. Write the expression for Shannon limit on information capacity.
1. What is ASK?
1. Expand AMI.
1. What are the two types of TDM?
1. Expand DSSS?
1. What is multiplexing?
1. What is lossy compression?
1. What is the advantage of Adaptive Huffman coding over Huffman coding?
1. What is LZW coding?
1. What is Encryption? 
1. Define piconet.
1. Name the protocol used for medium access. 

					PART – B		              (6 x 5 = 30 Marks)

Answer any six questions. Each carries five marks.	
					
1. Write notes on Asynchronous transmission.
1. What is quantization noise? How it can be reduced?
1. Compare baseband and broadband transmission.
1. Write notes on QAM.
1. Compare synchronous and statistical TDM.
1. Compare slow hopping and fast hopping.
1. Write a note on digital audio concepts.
1. Explain Silence compression.
1. Write short notes on Asymmetric key cryptography.
1. Write short notes on Bluetooth.



PART – C		            (6 x 10 = 60 Marks)

Answer any six questions. Each carries ten marks.	
					
1. Draw the block diagram of digital communication system and explain.
1. Draw the block diagram of PCM transmitter and receiver and explain each block.
1. Explain (i) NRZ-L	(ii) NRZ-I	(iii) Manchester coding.
1. Explain (i) GMSK	(ii) QPSK with neat diagrams.
1. Explain Frequency Hopping Spread spectrum technique with neat diagram.
1. Explain various multiplexing techniques with neat diagram.
1. Write the algorithm of Shannon fano encoding.  Explain with an example. 
1. Explain MPEG video compression standard with neat diagram. 
1. Explain with neat diagram, the system architecture of infra structure based WLAN and adhoc wireless LAN.
1. Explain CSMA / CA – medium access control technique used in WLAN with neat flow chart.
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