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SYLLABUS
COURSE OBJECTIVE: 
The student should be made to:
· Design various elements of analog and digital communication systems. 
· Simulate Error control coding schemes.
· Visualize the effects of sampling and TDM. 

LIST OF EXPERIMENTS 

1. Signal Sampling and reconstruction
2. Amplitude Modulation and Demodulation
3. Frequency Modulation and Demodulation
4. Pulse Code Modulation and Demodulation
5. Delta Modulation and Adaptive delta modulation
6. TDM and FDM
7. Line coding schemes
8. Simulation of BFSK Modulation and Demodulation
9. Simulation of BPSK Modulation and Demodulation
10. Simulation of FSK, QPSK and DPSK Schemes
11. Simulation of error control coding schemes
12. Communication link simulation
TOTAL:       60        PERIODS





BIBLIOGRAPHY 
1. List of Books
1. R.N.Mupagi "Digitalcommunication(2nd Edition)"-oxford university press, New Delhi.
2. T.L.Singal "Analog and Digital Communication"-Tata McGraw Hill,India
3. B.P.Lathi "Modern Digital and Analog communication Systems(3rd edition)"- oxford university press, New Delhi.
4. Wayne Tomasi "Electronic Communication System(Fundamental to advance)"-Pearson Education, New Delhi, 5th edition
5.  Electronic Communication Modulation and Transmission"- PHI Learning, New Delhi, 2nd Edition.
2. Lab Manual Details
LAB Requirements for a Batch of 30 students (3 students per experiment):
1. Kits for Signal Sampling, TDM, AM, FM, PCM, DM and Line Coding Schemes
2. CROs/DSOs – 15 Nos, Function Generators – 15 Nos.
3. MATLAB or equivalent software package for simulation experiments
4. PCs - 15 Nos
3. Learning of Software Tools
MATLAB CODE, SIMULINK
4. Virtual Lab
	1. 
	http://vlabs.iitkgp.ernet.in/dsp/exp1/index.html 
	sampling Theorem

	2. 
	http://vlabs.iitkgp.ernet.in/dsp/exp2/index.html
	Quantization

	3. 
	http://vlabs.iitkgp.ernet.in/dsp/exp3/index.html
	Companding

	4. 
	http://vlabs.iitkgp.ernet.in/dsp/exp4/index.html
	Linear time invarient system

	5. 
	http://vlabs.iitkgp.ernet.in/dsp/exp5/index.html
	convolution series and parallel

	6. 
	http://vlab.amrita.edu/index.php?sub=59&brch=163
	Amrita

	7. 
	http://www.evalidate.in/lab2/
	Sakshat Virtual Labs

	8. 
	http://www.evalidate.in/lab3/
	Sakshat Virtual Labs

	9. 
	https://www.etti.unibw.de/labalive/
	Labalive

	10. 
	http://eagle-beacon.com/virtuallab/index.html
	Data Communication

	11. 
	https://sourceforge.net/projects/datacommunicationvirtuallab/
	Data Communication



5. Experiments Related Link for  References
	1. 
	https://www.youtube.com/watch?v=QnCBCQa-2XU 
	Basics of Communication system

	2. 
	https://youtu.be/s6vlXP3mYXk 
	Sampling Theorem

	3. 
	https://www.youtube.com/watch?v=2kEQbz6gKVI 
	Sampling and Reconstruction

	4. 
	https://www.youtube.com/watch?v=00ZbuhPruJw 
	Need for Modulation

	5. 
	https://www.youtube.com/watch?v=KNKjiN1o6BY 
	Time Division multiplexing

	6. 
	https://www.youtube.com/watch?v=QEubAxBfqKU 
	AM and FM

	7. 
	https://www.youtube.com/watch?v=XNgxvLMRmM0 
	Pulse Code Modulation

	8. 
	https://www.youtube.com/watch?v=GliHcwVPl9g 
	Line Coding

	9. 
	https://www.youtube.com/watch?v=C8eebS5MhuU 
	ASK,FSK,PSK

	10. 
	https://www.youtube.com/watch?v=BRcjxLWXT6s 
	BASK generation and Demodulation

	11. 
	https://www.youtube.com/watch?v=IIWF07Nwr8Y 
	BFSK generation and Demodulation

	12. 
	https://www.youtube.com/watch?v=Bgy9DKXzRDw 
	BPSK generation and Demodulation

	13. 
	https://www.youtube.com/watch?v=xHIzk9CDIiw 
	DPSK Generation

	14. 
	https://www.youtube.com/watch?v=ehOzxdGlEW8 
	QPSK generation

	15. 
	https://www.youtube.com/watch?v=f88MYXLcYNA
	QAM Generation

	16. 
	https://www.youtube.com/watch?v=zcqFBk3VX10 
	Signal Constellation PSK

	17. 
	https://www.youtube.com/watch?v=NVUU8FDuTP4
	Signal Constellation QAM

	18. 
	https://www.youtube.com/watch?v=d_l-KD64D04 
	Signal Constellation QPSK

	19. 
	https://www.youtube.com/watch?v=LvkKSN2Xq90 
	BER of various techniques

	20. 
	https://www.youtube.com/watch?v=PeNxANvxOuk
	Convolutional codes



	EXP. NO.
	NAME OF THE EXPERIMENTS
	NO. OF PERIODS 
	CUMULATIVE
PERIODS 

	CYCLE I

	1. 
	Signal Sampling and reconstruction
	4
	4

	2. 
	Amplitude Modulation and Demodulation
	4
	8

	3. 
	Frequency Modulation and Demodulation
	4
	12

	4. 
	Pulse Code Modulation and Demodulation
	4
	16

	5. 
	Delta Modulation and adaptive delta modulation
	4
	20

	6. 
	TDM and FDM
	4
	24

	7. 
	Line coding schemes
	4
	28

	CYCLE II

	8. 
	Simulation of BFSK  Modulation and Demodulation
	4
	32

	9. 
	Simulation of BPSK  Modulation and Demodulation
	4
	36

	10. 
	Simulation of FSK, DPSK, QPSK schemes
	4
	40

	11. 
	Simulation of error control coding schemes
	4
	48

	12. 
	Communication link simulation
	4
	60



COURSE OUTCOME

At the end of the course, the student should be able to: 

CO 1: Demonstrate analog modulation and demodulation scheme. 
CO 2: Demonstrate the digital modulation & Demodulation scheme. 
CO 3: Demonstrate the concept of line coding techniques.
CO 4: Simulation of BPSK, QPSK, BFSK & DPSK digital modulation schemes using MATLAB. 
CO 5: Simulation using communication link (MATLAB Simulink) &
CO 6:  Simulation using error control coding, convolutional coding.

CO-PO mapping:

	CO
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12
	PSO1
	PSO2

	CO 1
	3
	3
	3
	0
	1
	0
	0
	1
	2
	2
	0
	1
	2
	1

	CO 2
	3
	3
	3
	0
	1
	0
	0
	1
	2
	2
	0
	1
	2
	1

	CO 3
	3
	3
	3
	0
	1
	0
	0
	1
	2
	2
	0
	1
	2
	1

	CO 4
	3
	3
	3
	1
	1
	0
	0
	1
	2
	2
	0
	1
	2
	1

	CO 5
	3
	3
	3
	1
	1
	0
	0
	1
	2
	2
	0
	1
	2
	1

	CO 6
	3
	3
	3
	1
	1
	0
	0
	0
	0
	0
	0
	0
	2
	1

	AVG
	3
	3
	3
	0
	1
	0
	0
	1
	2
	2
	0
	1
	2
	1








	ADDITIONAL EXPERIMENTS

	EXP. NO.
	NAME OF THE EXPERIMENTS
	Identified Resource link

	1
	Quantization and quantization Error analysis
	http://vlabs.iitkgp.ernet.in/dsp/exp2/index.html

	2
	Companding techniques
	http://vlabs.iitkgp.ernet.in/dsp/exp3/index.html

	3
	Pulse Amplitude Modulation
	http://www.evalidate.in/lab3/

	4
	Pulse Position Modulation
	http://www.evalidate.in/lab3/

	5
	BER of various Modulation Schemes
	https://www.etti.unibw.de/labalive/index/digitalmodulation/




MODEL LAB DETAILS 
	BATCH
	REGISTER NO.
	MODE OF LAB CONDUCT 
	DATE
	TIMING

	I
	
	
	
	

	II
	
	
	
	




LIST OF QUESTIONS 
1.Define Quantization
2.List the types of quantization
3.What is Mid-Tread and Mid-Riser
4. What is Quantization Error
5.Write SNR Ratio
6. What is companding
7.Define  µ-law and A-law companding
8.What is PAM
9.What is PPM
10.What is BER ? Write various Modulation BER equation.

VIVA QUESTIONS
Experiment no - 1 Signal Sampling and reconstruction
1. State sampling theory. 
2. What is meant by Nyquist rate and Nyquist interval? 
3. Define the sampling process. 
4. What is meant by quantisation? 
5. What is meant by under sampling? 
6. What is meant by over sampling? 
7. What is meant by nyquist sampling? 
8. What are the types of sampling?  
9. What is meant by reconstruction? 
10. What is meant by aliasing? When does it occur? 
11. Give an example for sample and hold circuit. 
12. How to implement the sampler? 
Experiment no - 2 Amplitude Modulation and Demodulation
1. Define amplitude modulation. 
2. What is the range of carrier used in AM? 
3. Which modulation is used for video signals? 
4. What are the types of amplitude modulation? 
5. Define modulation index of AM. 
6. What are the advantages of AM? 
7. What are the disadvantages of AM? 
8. What are the applications of AM? 
9. What are the types of continuous wave analog modulation? 
10. What is VCO? 
11. What is the role of mixer in AM demodulator? 
12. What is the use of two stage amplifier? 
Experiment no - 3 Frequency Modulation and Demodulation
1. Define frequency modulation. 
2. What is the range of carrier used in FM? 
3. What are the types of frequency modulation? 
4. Define modulation index of FM. 
5. What are the advantages of FM? 
6. What are the disadvantages of FM? 
7. What are the applications of FM? 
8. What are the types of angle modulation? 
9. What is the role of a limiter in FM system? 
10. Difference between narrowband and wideband FM? 
Experiment No – 4 Pulse code modulation and Demodulation
1. Define Pulse code modulation? 
2.How bits are needed to encode N different levels? 
3.Define step size? 
4.Define Quantization error? 
5. Define Differential pulse code modulation? 
6. How to calculate Step size in PCM? 
7. What are the applications of PCM? 
8. What are the disadvantages of Pulse code modulation? 
9. What is the max value of Quantization error? 
10. Why DPCM is better than PCM?
Experiment no - 5 Delta and Adaptive Delta Modulation 
1. What is the reason to use delta modulation? 
2. How many bits are transmitted per sample in DM? 
3. Draw the DM waveform for an analog input signal. 
4. What are the two types of errors present in DM?  
5. Define slope overload distortion with an illustrative waveform. 
6. Define granular noise with an illustrative waveform.73 
7. How to reduce the slope overload distortion? 
8. How to reduce the granular noise? 
9. Explain the operation of DM. 
10. What is the reason to go for ADM? 
11. Explain the operation of ADM. 
12. What does the term adaptive mean in ADM? 
13. What is the condition to avoid slope overload distortion in DM? 
14. Differentiate DM and ADM. 
15. What is the use of higher order filters at the receiver side? 
Experiment no - 6 TDM and FDM
1. What is meant by multiplexing? 
2. Explain the operation of TDM. 
3. What are the applications of TDM? 
4. Differentiate TDM and FDM. 
5. In TDM, multiple signals share a channel by transmitting in different …….. 
6. State the advantages of TDM.
7. State the disadvantages of TDM. 
8. When would you prefer FDM to TDM?
9. What are the two types of multiplexing?
10.The minimum sampling rate for a voice channel is……….
Experiment no -7 Line Coding Schemes 
1. Define line coding. and what are the different line coding techniques?
2. Differentiate uni-polar, bi-polar and polar signalling. 
3. Differentiate NRZ and RZ signalling. 
4. What is meant by NRZ-L, NRZ-M and NRZ-S? 
5. What are the types of bi-phase coding techniques? 
6. What is meant by Bi-Φ-level, bi-Φ-mark and bi-Φ-space signalling? .
7. What is Manchester code? Draw the Manchester format for the data stream 10110? 
8. State any four desirable properties of line code 
9. What is the difference between Source coding and Line coding?
10. State any two requirements of line code.
Experiment no - 8,9 Digital Modulation Techniques - BFSK, BPSK FSK
1. Give examples for digital modulation techniques. 
2. What is meant by pass-band transmission? 
3. What is meant by base-band transmission? 
4. What is the need for modulation? .
5. Define ASK, FSK, PSK. 
6. What is meant by coherent detection? 
7. What is meant by non-coherent detection? 
8. What are the advantages of ASK, FSK, PSK?
9. What are the dis-advantages of ASK, FSK, PSK?
10.Give the applications of ASK, FSK, PSK?
Experiment no - 10 Digital Modulation Techniques DPSK, QPSK, 
1. What is meant by DPSK? 
2. What is meant by Probability of error & Bit Error Rate? 
3. What is meant by antipodal signaling? 
4. Give the formula for the error distance of the PSK. 
5. What does 8-QAM & 16-QAM means? Eight QAM is an M-ary encoding technique 
6. What are all the types of FSK systems & explain them? 
7. Compare the bandwidth efficiency of BPSK and QPSK modulated signals. 
8. What is meant by peak frequency deviation? 
9. Define QPSK. 
10. Define Dibit. 
11. Give the two basic operation of DPSK transmitter. 
12. What are the three broad types of synchronization? 
13. What is carrier synchronization? 
14. What are the two methods for carrier synchronization? 
15. What is called symbol or bit synchronization? 
16. What are the two methods of bit and symbol synchronization? 
17.What are the types of QPSK?
Experiment no -11 Error Control Coding (Linear code and Cyclic code) 
1. What is the need for error control coding? 
2. What is meant by linear code? 
3. What is meant by cyclic code? 
4. Name some error control coding techniques. 
5. Name the code which is used only for error detection. 
6. In the linear block code program, what is the use of function ‘eye’? 
7. What is the meaning for error pattern? 
8. Differentiate systematic and non-systematic coding? 
Experiment no -12 Communication Link Simulation 
1. Mention is the properties of cyclic codes 
2. Define hamming distance. 
3. What is meant by transparency with respect to line codes
4. Define hamming distance and calculate its value for two code words 11100 and 11011 
5. What is Golay codes? 
6. What is meant by systematic and non-systematic codes? 
7. What is meant by linear code? 
8. What are the error detection and correction capabilities of hamming codes? 
9. What is meant by cyclic codes? 
10. What are the advantages and disadvantages of convolutional codes? 
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