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  EC04: Digital System Design Laboratory 
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All India Council for Technical Education  

Model curriculum for 

Undergraduate Degree Courses in Engineering & Technology 

 

ELECTRONICS & COMMUNICATION ENGINEERING 

 

Chapter -1  

General, Course structure & Theme 

&  
Semester-wise credit distribution 

 

A. Definition of Credit: 
 

1 Hr. Lecture (L) per week 1 credit 

1 Hr. Tutorial (T) per week 1 credit 

1 Hr. Practical (P) per week 1.5 credits 

2 Hours Practical(Lab)/week 1 credit 
 

B. Range of credits - A range of credits from 150 to 160 for a student to be eligible to get 

Under Graduate degree in Engineering. A student will be eligible to get Under Graduate 

degree with Honours or additional Minor Engineering, if he/she completes an additional 

20 credits. These could be acquired through MOOCs. 
 

C. Structure of Undergraduate Engineering program : 

 

S. Category  Suggested  

No.   Breakup of 

   Credits(Total  

   160)  

1 Humanities and Social Sciences including Management 12*  

 courses    

2 Basic Science courses  25*  

3 Engineering  Science  courses including  workshop, 24*  

 drawing, basics of electrical/mechanical/computer etc   

4 Professional core courses  48*  

5 Professional  Elective   courses   relevant   to   chosen 18*  

 specialization/branch    

6 Open subjects – Electives from other technical and /or 18*  

 emerging subjects    

7 Project  work,  seminar  and  internship  in  industry  or 17*  

 elsewhere    

8 Mandatory Courses    

 [Environmental  Sciences,  Induction  Program,  Indian (non-credit)  

 Constitution, Essence of Indian Traditional Knowledge]   

 Total  162*  

*Minor variation is allowed as per need of the respective disciplines.  
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D. Credit distribution in the First year of Undergraduate Engineering program : 
 

  Lecture Tutorial Laboratory/Practical Total credits 

Chemistry –I 3 1 3 5.5 

Physics  3 1 3 5.5 

Maths-1  3 1 0 4 

Maths -2  3 1 0 4 

Programming 3 0 4 5 

for   Problem     

solving      

English  2 0 2 3 

Engineering  1 0 4 3 

Graphics &     

Design      

Workshop/  1 0 4 3 

Practicals      

Basic  3 1 2 5 

Electrical      

Engg.      

*Biology  2 1 0 3 

*Engg.  3 1 0 4 

Mechanics      

*Maths-3  3 1 0 4  

*These courses may be offered preferably in the 3
rd

 semester & onwards.  
 
 

E. Course code and definition: 
 

Course code Definitions 

EC Core Courses 

ECEL Program Electives 

ECP1 Project Stage-I 

ECP2 Project Stage-II 

BS Basic Science 

ES General Engineering Courses 

HS HUSS 

OE Open Electives 

MC Mandatory Courses 
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Program Core Courses: 

Sr. Course Course Title  Hrs. /Week Credits Preferred 

No. Code    L: T: P  Semester 
       

1 EC01 Electronic Devices  3:0:0 3 III 

2 EC02 Electronics Devices Lab  0:0:2 1 III 

3 EC03 Digital System Design  3:0:0 3 III 

4 EC04 Digital System Design Lab  0:0:2 1 III 

5 EC05 Signals and Systems  3:0:0 3 III 

6 EC06 Network Theory  3:0:0 3 III 

7 EC07 Analog and Digital Communication 3:0:0 3 IV 

8 EC08 Analog and Digital Communication Lab 0:0:2 1 IV 

9 EC09 Analog Circuits  3:0:0 3 IV 

10 EC10 Analog Circuits Lab  0:0:2 1 IV 

11 EC11 Microcontrollers  3:0:0 3 IV 

12 EC12 Microcontrollers Lab  0:0:2 1 IV 

13 EC13 Electromagnetic Waves  3:0:0 3 V 

14 EC14 Electromagnetic Waves Lab  0:0:2 1 V 

15 EC15 Computer Architecture  3:0:0 3 V 

16 EC16 Probability   Theory   and Stochastic 3:0:0 3 V 

  Processes      

17 EC17 Digital Signal Processing  3:0:0 3 V 

18 EC18 Digital Signal Processing Lab  0:0:2 1 V 
       

19 EC19 Control Systems  3:0:0 3 VI 

20 EC20 Computer Networks  3:0:0 3 VI 
       

21 EC21 Computer Network Lab  0:0:4 2 VI 

22 EC22 Electronics Measurement Lab  0:0:2 1 VI 

23 EC23 Mini Project/Electronic Design 0:0:4 2 VI 

  workshop      
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Program Elective Courses: 

 Sr.  Course Course Title Hrs. /Week Credits Preferred 

 No.  Code    L: T: P  Semester 

           

1  ECEL1 Microwave Theory and Techniques 3:0:0  3 VII/VIII 

2  ECEL2 Fiber Optic Communications 3:0:0  3 VII/VIII 

3  ECEL3 Information Theory and Coding 3:0:0  3 V/VI 

4  ECEL4 Speech and Audio Processing 3:0:0  3 V/VI 

5  ECEL5 Introduction to MEMS 3:0:0  3 V/VI 

6  ECEL6 Adaptive Signal Processing 3:0:0  3 VII/VIII 

7  ECEL7 Antennas and Propagation 3:0:0  3 VII/VIII 

8  ECEL8 Bio-Medical Electronics 3:0:0  3 V/VI 

9  ECEL9 Mobile Communication and Networks 3:0:0  3 VII/VIII 

10  ECEL10 Digital Image & Video Processing 3:0:0  3 VII/VIII 

11  ECEL11 Mixed Signal Design 3:0:0  3 VII/VIII 

12  ECEL12 Wireless Sensor Networks 3:0:0  3 VII/VIII 

13  ECEL13 CMOS Design 3:0:0  3 V/VI 

14  ECEL14 Power Electronics 3:0:0  3 V/VI 

15  ECEL15 Satellite Communication 3:0:0  3 VII/VIII 

16  ECEL16 High Speed Electronics 3:0:0  3 VII/VIII 

17  ECEL17 Wavelets 3:0:0  3 VII/VIII 

18  ECEL18 Embedded systems 3:0:0  3 VII/VIII 

19  ECEL19 Nano electronics 3:0:0  3 V/VI 

20  ECEL20 Error correcting codes 3:0:0  3 VII/VIII 

21  ECEL21 Scientific computing 3:0:0  3 V/VI 

 Project/Dissertation:     

 Sr.  Course Course Title  Hrs. /Week  Credits Preferred 

 No.  Code    L: T: P   Semester 

          

1  ECP1 Project Work I  0: 0: 10  5 VII 

2  ECP2 Project Work II & Dissertation  0: 0:18  9 VIII 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

Open Elective Course:-  

Course Title 

Hrs. /Week 

L: T: P Credits 

1. Optimization Techniques  

2. Real Time Operating 

Systems  

3. Robotics  

4. Microwave Devices and 

Circuits  

5. Electrical Machine 

6. Satellite Communication  

7. IC Technology  

8. Advanced Control system  

9. Artificial Intelligence.  

10. Reverse Engineering.  

11. Yoga and Sports science.  

12. Cyber Security.  

13. Material Science.  

14. Microelectronics  

15. Human Values and 

professional ethics.  

16. Operation research  

17. Big data analytics  

18. Electric Vehicles  

19. Renewable Energy  

20. Information and 

communication technology 

(ICT)  

21. Internet of Things (IOT)  

22. Software Engineering.  

23. VLSI 

24. Pattern Recognition 

25. Integrated optics and 

photonic system 

26. Radar Engineering 

27. Mixed Signal Circuit 

Design 

28. Low Power VLSI Design 

29. Secure Communication 

30. Machine Learning 

31. Object Oriented 

Programming (C++) 

32. Python 

33. Deep Learning 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3:0:0  

(ALL 

SUBJECTS) 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 
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4 year Curriculum structure  

Undergraduate Degree in Engineering & Technology 

 

Branch / course: Electronics & Communication Engineering 

 

I. Induction Program(Please refer Appendix-A for guidelines. Details of 
Induction program also available in the curriculum of Mandatory courses.) 

 

Induction program  3 weeks duration 

(mandatory) (Please refer Appendix-A for guidelines & also details 

  available in the curriculum of 

  Mandatory courses) 

Induction program for students to be ∙ Physical activity 

offered right at the start of the ∙ Creative Arts 

first year. ∙ Universal Human Values 

 ∙ Literary 

 ∙ Proficiency Modules 

 ∙   Lectures by Eminent People 

 ∙   Visits to local Areas 

 ∙   Familiarization to Dept./Branch & Innovations 

 

II. Semester-wise structure of curriculum  

[L= Lecture, T = Tutorials, P = Practicals & C = Credits] 
 

Semester I (First year]  

Branch/Course Electronics & Communication Engineering 

 
SL

. 

No 

Category Course 

Code 

Course Title Hours per week Credi

t 

    L T P  

1 Basic Science Course BSC 103 Mathematics-I 3 1 0 4 

2 Humanities and Social Sciences 

Including Management courses 

HSMC101 English 2 0 0 2 

3 Engineering Science Courses ESC 101 Basic Electrical 

Engineering 

3 1 0 4 

4 Engineering Science Courses ESC 102 Engineering Graphics 

& Design 

1 0 2 2 

5 Engineering Science Courses ESC 104 Workshop/ 

Manufacturing 

Practices 

1 0 4 3 

6 Engineering Science Courses ESC 111 Basic Electrical 

Engineering Lab 

0 0 2 1 

7 Humanities and Social Sciences 

Including Management courses 

HSMC111 Language Lab 0 0 2 1 

  Total Credits 17 

 

 



 

 

 

Semester II 

 
SL

. 

No 

Category Course 

Code 

Course Title Hours per week Credi

t 

    L T P  

1 Basic Science Course BSC 101 Physics-  I 3 1 0 4 

2 Basic Science Course BSC 102 Chemistry-I 3 1 0 4 

3 Basic Science Course BSC 104 Mathematics-II 3 1 0 4 

4 Engineering Science Courses ESC 103 Programming for 

Problem Solving 

3 0 0 3 

6 Basic Science Course BSC 111 Physics-  I Lab 0 0 3 1.5 

7 Basic Science Course BSC 112 Chemistry-I Lab 0 0 3 1.5 

8 Engineering Science Courses ESC 113 Programming for 

Problem Solving Lab 

0 0 4 2 

9 Engineering Science Courses ESC 112 Computer Aided 

Drawing 

0 0 2 1 

  Total Credits 21 
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Semester III (Second year]  
Branch/Course Electronics & Communication Engineering 

 

 

Sr. No. 

Old 

Course 

Code 

New 

Course  

Course Title 

 

L 

 

T P 

ContactH 

Credits 

 

  Code    rs./wk. 
 

1 EC01 EC301  Electronic Devices  3  0 0 3 3 
 

2 EC02 EC311  Electronics Devices Lab  0  0 2 2 1 
 

3 EC03 EC302  Digital System Design  3  0 0 3 3 
 

4 EC04 EC312  Digital System Design Lab  0  0 2 2 1 
 

5 EC05 EC303  Signals and Systems  3  0 0 3 3 
 

6 EC06 EC304  Network Theory  3  0 0 3 3 
 

7 ESC202 ESC301  Engineering Mechanics  3  0 0 3 3 
 

8 BSE202 BSE301  Mathematics-III  3  0 0 3 3 
 

            
 

         
TOTAL 

CREDITS 20 
 

   

                Semester IV Second year]      
 

  
Branch/Course Electronics & Communication 

Engineering  
 

Sr. No. 

Old Course 

Code 

New 

Course  Course Title  L  T P Contacth Credits 
 

  Code        rs. /wk.  
 

1 EC07 EC401  Analog and Digital Communication  3  0 0 3 3 
 

2 EC08 EC411  

Analog and Digital Communication 

Lab  0  0 2 2 1 
 

3 EC09 EC402  Analog Circuits  3  0 0 3 3 
 

4 EC10 EC412  Analog Circuits Lab  0  0 2 2 1 
 

5 EC11 EC403  Microcontrollers  3  0 0 3 3 
 

6 EC12 EC413  Microcontrollers Lab  0  0 2 1 1 
 

7 EC16 EC404  

Probability   Theory   and   Stochastic 

Process  3  0 0 3 3 
 

8 HSMC201 

HSMC40

1  Managerial Economics  3  0 0 3 3 
 

9 HSMC222 

HSMC40

2  Technical English for Engineers  0  0 4 4 2 
 

10 MC201 MC401  

Environmental science (Mandatory 

non-credit course)        
 

        
TOTAL 

CREDITS 20 
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Semester V (Third year)  
Branch/Course Electronics & Communication Engineering  

Sr. No. 

Old Course 

Code 

New 

Course  

Course Title 

 

L 

 

T P 

Contact H 

Credits 

 

Code    rs./wk. 
 

1 EC13 EC501  Electromagnetic Waves  3  0 0 3 3 
 

2 EC14 EC511  Electromagnetic Waves Lab  0  0 2 2 1 
 

3 EC15 EC502  Computer Architecture  3  0 0 3 3 
 

4 ESC-302 ESC-501  Data Structures & Algorithms.   3  0 0 3 3 
 

5 EC17 EC503  Digital Signal Processing   3  0 0 3 3 
 

6 EC18 EC513  Digital Signal Processing Lab  0  0 2 2 1 
 

7 ECEL* ECEL501  Program Elective – 1  3  0 0 3 3 
 

8 ECOE01 ECOE501  OE-1  3  0 0 3 3 
 

9 HSMC302 HSMC501  Management & Accountancy  4  0 0 4 4 
 

10 

MC301 

MC501 

 

Constitution of India 

(Mandatory non-credit course)        
 

        TOTAL CREDITS 24 
 

   

 

 

 

Semester VI 

(Third year)       
 

  
Branch/Course Electronics & Communication 

Engineering  
 

Sr. No. 

Old Course 

Code 

New 

Course  

Course Title 

 

L 

 

T P 

Contacth 

Credits 

 

Code    rs. /wk. 
 

1 EC19 EC601  Control Systems  3  0 0 3 3 
 

2 EC20 EC602  Computer Network  3  0 0 3 3 
 

3 EC21 EC612  Computer Networks Lab  0  0 4 4 2 
 

4 EC22 EC611  Electronic Measurement Lab  0  0 2 2 1 
 

5 EC23 EC603  

Mini Project/Electronic Design 

workshop  0  0 4 4 2 
 

6 ECEL* ECEL601  Program Elective – 2  3  0 0 3 3 
 

7 ECOE ECOE601  OE-2   3  0 0 3 3 
 

        TOTAL CREDITS 17 
 

(ECEL*: Course to be selected from the list of Program Electives)  
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Semester VII (Fourth year)  
Branch/Course Electronics & Communication Engineering  

             Old    

             Course    

              Code 

New 

Course 

Code 

Course Title 

L 

 

T P 

Contact  

Credits 

 

Sr. No.                               Hrs./wk. 
 

    1        ECEL* ECEL*701 Program Elective -3 3  0 0 4 3 
 

    2        ECEL* ECEL*702 Program Elective -4 3  0 0 4 3 
 

    3        ECEL* ECEL*703 Program Elective -5 3  0 0 3 3 
 

    4         ECOE 

     

     5        ECP1 

     ECOE-701            

 

ECP-701 

OE-3  

 

Project Stage-I 

3 

 

0 

 0 

 

0 

0 

 

10 

3 

 

12 

3 

 

6 

 

 
 

     6    ECT1    ECT 701 

Industrial Training  

Seminar        0    0    0          0 2 
 

     Total Credit 20 
  

 (ECEL*: Course to be selected from the list of Program Electives) 

 

  

 

 

Semester VIII (Fourth year)  
Branch/Course Electronics & Communication Engineering  

Sr. No.     
Old   

                Course   

               code 

New 

Course 

code 

           Course Title 

L T P 

Contact 

Credits 
       hrs. /wk.  

 1 ECEL* ECEL-801      Program Elective -6 3 0 0 3 3 

 2 ECEL* ECEL-802      Program Elective -7 3 0 0 3 3 

 3      ECOE ECOE-801      OE-4 3 0 0 3 3 

 4      ECOE ECOE-802      OE-5 3 0 0 3 3 

 5 ECP2 ECP-801      Project Stage-II 0 0 18 18 9 

 6  ECG-801      Grand Viva Voce 0 0 0 0 2 

   
 

                                  TOTAL CREDITS 

23 

 (ECEL*: Course to be selected from the list of Program Electives)  
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CHAPTER 2 
 
 

DETAILED 4-YEAR CURRICULUM CONTENTS 

 

Undergraduate Degree in Engineering & Technology 
 
 

Branch/Course: ELECTORNICS & COMMUNICATION ENGINEERING  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PROGRAM CORE COURSES  
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EC01 Electronic Devices 3L:0T:0P 3 credits 

 

Introduction to Semiconductor Physics: Review of Quantum Mechanics, Electrons in periodic 

Lattices, E-k diagrams. Energy bands in intrinsic and extrinsic silicon; Carrier transport: diffusion 

current, drift current, mobility and resistivity; sheet resistance, design of resistors 

 

Generation and recombination of carriers; Poisson and continuity equation P-N junction 

characteristics, I-Vcharacteristics, and small signal switching models; Avalanche breakdown, Zener 

diode, Schottky diode 

 

Bipolar Junction Transistor, I-V characteristics, Ebers-Moll Model,MOS capacitor, C-V 

characteristics, MOSFET, I-V characteristics, and small signal models of MOS transistor, LED, 

photodiode and solar cell; 
 

Integrated circuit fabrication process: oxidation, diffusion, ion implantation, photolithography, 

etching, chemical vapor deposition, sputtering, twin-tub CMOS process. 
 

Text /Reference Books:  
1. G. Streetman, and S. K. Banerjee, “Solid State Electronic Devices,” 7th edition, Pearson,2014. 

 

2. D. Neamen , D. Biswas "Semiconductor Physics and Devices," McGraw-Hill Education  
3. S. M. Sze and K. N. Kwok, “Physics of Semiconductor Devices,” 3rd edition, John Wiley 

&Sons, 2006.  
4. C.T. Sah, “Fundamentals of solid state electronics,” World Scientific Publishing Co. Inc, 1991.  
5. Y. Tsividis and M. Colin, “Operation and Modeling of the MOS Transistor,” Oxford 

Univ.Press, 2011. 
 

Course Outcomes:  
At the end of this course students will demonstrate the ability to  

1. Understand the principles of semiconductor Physics 

2. Understand and utilize the mathematical models of semiconductor junctions andMOS  
transistors for circuits and systems. 

--------------------------------------------------------------------------------------------------------------------- 
 

EC02:Electronic Devices Lab (0L:0T:2P) (1 credit) 

 

Hands-on experiments related to the course contents of EC01 
 
 

---------------------------------------------------------------------------------------------------------------------  
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EC03 Digital System Design 3L:0T:0P 3 credits 

 

Logic Simplification and Combinational Logic Design: Review of Boolean Algebra and De 

Morgan’sTheorem, SOP & POS forms, Canonical forms, Karnaugh maps up to 6 variables, Binary 

codes, CodeConversion. 
 

MSI devices like Comparators, Multiplexers, Encoder, Decoder, Driver & Multiplexed Display, Half 
andFull Adders, Subtractors, Serial and Parallel Adders, BCD Adder, Barrel shifter and  
ALU  
Sequential Logic Design: Building blocks like S-R, JK and Master-Slave JK FF, Edge triggered FF, 

Rippleand Synchronous counters, Shift registers, Finite state machines, Design of synchronous 

FSM,Algorithmic State Machines charts. Designing synchronous circuits like Pulse train generator, 

PseudoRandom Binary Sequence generator, Clock generation 

 

Logic Families and Semiconductor Memories: TTL NAND gate, Specifications, Noise margin, 

Propagation delay, fan-in, fan-out, Tristate TTL, ECL, CMOS families and their interfacing, Memory 

elements, Conceptof Programmable logic devices like FPGA. Logic implementation using 

Programmable Devices. 
 

VLSI Design flow: Design entry: Schematic, FSM & HDL, different modeling styles in VHDL, Data 

typesand objects, Dataflow, Behavioral and Structural Modeling, Synthesis and Simulation VHDL 

constructs and codes for combinational and sequential circuits. 
 

Text/Reference Books:  
1. R.P. Jain, “Modern digital Electronics”, Tata McGraw Hill, 4th edition, 2009.  
2. Douglas Perry, “VHDL”, Tata McGraw Hill, 4th edition, 2002.  
3. W.H. Gothmann, “Digital Electronics- An introduction to theory and practice”, PHI, 2nd 

edition ,2006.  
4. D.V. Hall, “Digital Circuits and Systems”, Tata McGraw Hill, 1989  
5. Charles Roth, “Digital System Design using VHDL”, Tata McGraw Hill 2nd edition 2012. 

 
 

Course outcomes:  
At the end of this course students will demonstrate the ability to  

1. Design and analyze combinational logic circuits  
2. Design & analyze modular combinational circuits with MUX/DEMUX, Decoder, Encoder 

 

3. Design & analyze synchronous sequential logic circuits  
4. Use HDL & appropriate EDA tools for digital logic design and simulation 

--------------------------------------------------------------------------------------------------------------------- 
 

EC04: Digital System Design Laboratory[0L:0T:2P 1 credit] 

Hands-on experiments related to the course contents EC03 
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EC05 Signals and System 3L:0T:0P 3 credits 

 

Signals and systems as seen in everydaylife, and in various branches of engineering and science. 
 

Energy and power signals, continuous and discrete time signals, continuous and discrete amplitude 

signals. System properties: linearity: additivity and homogeneity, shift-invariance, causality, stability, 

realizability. 
 

Linear shift-invariant (LSI) systems, impulse response and step response, convolution, input-output 

behavior with aperiodic convergent inputs. Characterization of causality and stability of linear shift-

invariant systems. System representation through differential equations and difference equations. 
 

Periodic and semi-periodic inputs to an LSI system, the notion of a frequencyresponse and its relation 

to the impulse response, Fourier series representation, the Fourier Transform, 

convolution/multiplication and their effect in the frequency domain, magnitude and phase response, 

Fourier domain duality. The Discrete-Time Fourier Transform (DTFT) and the Discrete Fourier 

Transform (DFT). Parseval's Theorem.The idea of signal space and orthogonal bases, 
 
 

The Laplace Transform, notion ofeigen functions of LSI systems, a basis of eigen functions, region 

of convergence, poles and zeros of system, Laplace domain analysis, solution to differential equations 

and system behavior. 
 

The z-Transform for discrete time signals and systems- eigen functions, region of convergence, z-
domain analysis. 

 

State-space analysis and multi-input, multi-output representation. The state-transition matrix and its 

role. The Sampling Theorem and its implications- Spectra of sampled signals. Reconstruction: ideal 

interpolator, zero-order hold, first-order hold, and so on. Aliasing and its effects. Relation between 

continuous and discrete time systems. 
 

Text/Reference books:  
1. A.V. Oppenheim, A.S. Willsky and I.T. Young, "Signals and Systems", Prentice Hall, 1983. 

 

2. R.F. Ziemer, W.H. Tranter and D.R. Fannin, "Signals and Systems - Continuous and 
Discrete", 4th edition, Prentice Hall, 1998.  

3. Papoulis, "Circuits and Systems: A Modern Approach", HRW, 1980. 

4. B.P. Lathi, "Signal Processing and Linear Systems", Oxford University Press, c1998.  
5. Douglas K. Lindner, "Introduction to Signals and Systems", McGraw Hill International 

Edition: c1999.  
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6. Simon Haykin, Barry van Veen, "Signals and Systems", John Wiley and Sons (Asia) Private 

Limited, c1998.  
7. Robert A. Gabel, Richard A. Roberts, "Signals and Linear Systems", John Wiley and Sons, 

1995.  
8. M. J. Roberts, "Signals and Systems - Analysis using Transform methods and MATLAB", 

TMH, 2003.  
9. J. Nagrath, S. N. Sharan, R. Ranjan, S. Kumar, "Signals and Systems", TMH New Delhi, 

2001.  
10. Ashok Ambardar,"Analog and Digital Signal Processing", 2nd Edition, Brooks/ Cole 

Publishing Company (An international Thomson Publishing Company), 1999. 
 

Course outcomes:  
At the end of this course students will demonstrate the ability to 

1. Analyze different types of signals  
2. Represent continuous and discrete systems in time and frequency domain using different 

transforms  
3. Investigate whether the system is stable 

4. Sampling and reconstruction of a signal  
--------------------------------------------------------------------------------------------------------------------- 

 

EC06 Network Theory 3L:0T:0P 3 credits 

 

Node and Mesh Analysis, matrix approach of network containing voltage and current sources, and 

reactances, source transformation and duality. Network theorems: Superposition, reciprocity, 

Thevenin’s, Norton’s, Maximum power Transfer, compensation and Tallegen's theorem as applied to 

AC. circuits. Trigonometric and exponential Fourier series: Discrete spectra and symmetry of 

waveform, steady state response of a network to non-sinusoidal periodic inputs, power factor, 

effective values, Fourier transform and continuous spectra, three phase unbalanced circuit and power 

calculation. 
 

Laplace transforms and properties: Partial fractions, singularity functions, waveform synthesis, 

analysis of RC, RL, and RLC networks with and without initial conditions with Laplace transforms 

evaluation of initial conditions. 
 

Transient behavior, concept of complex frequency, Driving points and transfer functions poles and 

zeros of immittance function, their properties, sinusoidal response from pole-zero locations, 

convolution theorem and Two four port network and interconnections, Behaviors of series and parallel 

resonant circuits, Introduction to band pass, low pass, high pass and band reject filters. 
 

Text/Reference Books  
1. Van, Valkenburg.; “Network analysis”; Prentice hall of India, 2000  
2. Sudhakar, A., Shyammohan, S. P.; “Circuits and Network”; Tata McGraw-Hill New Delhi, 

1994 

3. A William Hayt, “Engineering Circuit Analysis” 8th Edition, McGraw-Hill Education  
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Course Outcomes:  
At the end of this course students will demonstrate the ability to  

1. Understand basics electrical circuits with nodal and mesh analysis. 

2. Appreciate electrical network theorems.  
3. Apply Laplace Transform for steady state and transient analysis. 

4. Determine different network functions.  
5. Appreciate the frequency domain techniques. 

--------------------------------------------------------------------------------------------------------------------- 
 

EC07 Analog and Digital Communication 3L:0T:0P 3 credits 

 

Review of signals and systems, Frequency domain representation of signals, Principles of 

AmplitudeModulation Systems- DSB, SSB and VSB modulations. Angle Modulation, Representation 

of FM and PM signals, Spectral characteristics of angle modulated signals. 
 

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. 
 

Pulse modulation. Sampling process. Pulse Amplitude and Pulse code modulation (PCM),Differential 

pulse code modulation. Delta modulation, Noise considerations in PCM, Time Division multiplexing, 

Digital Multiplexers. 
 

Elements of Detection Theory, Optimum detection of signals in noise,Coherent communication with 

waveforms- Probability of Error evaluations. BasebandPulse Transmission- Inter symbol Interference 

and Nyquist criterion.Pass band Digital Modulation schemes- Phase Shift Keying, Frequency Shift 

Keying,Quadrature Amplitude Modulation, Continuous Phase Modulation and Minimum Shift 

Keying. 
 

Digital Modulation tradeoffs. Optimum demodulation of digital signals over band-limited channels- 

Maximum likelihood sequence detection (Viterbi receiver). Equalization Techniques. 

Synchronization and Carrier Recovery for Digital modulation. 
 

Text/Reference Books:  
1. Haykin S., "Communications Systems", John Wiley and Sons, 2001.  
2. Proakis J. G. and Salehi M., "Communication Systems Engineering", Pearson Education, 

2002.  
3. Taub H. and Schilling D.L., "Principles of Communication Systems”, Tata McGraw Hill, 

2001.  
4. Wozencraft J. M. and Jacobs I. M., ``Principles of Communication Engineering'',John 

Wiley, 1965.  
5. Barry J. R., Lee E. A. and Messerschmitt D. G., ``Digital Communication'', Kluwer 

Academic Publishers, 2004. 

6. Proakis J.G., ``Digital Communications'', 4th Edition, McGraw Hill, 2000.  
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Course Outcomes:  
At the end of this course students will demonstrate the ability to  

1. Analyze and compare different analog modulation schemes for their efficiency and 
bandwidth  

2. Analyze the behavior of a communication system in presence of noise 

3. Investigate pulsed modulation system and analyze their system performance  
4. Analyze different digital modulation schemes and can compute the bit error performance 

 

--------------------------------------------------------------------------------------------------------------------- 
 

EC08: Analog and Digital Communication Laboratory[0L:0T:2P 1 credit] 

Hands-on experiments related to the course contents EC07 

--------------------------------------------------------------------------------------------------------------------- 
 

EC09 Analog circuits 3L:0T:0P 3 credits 

 

Diode Circuits, Amplifiermodels: Voltage amplifier, current amplifier, trans-conductance amplifier 

and trans-resistance amplifier. Biasing schemes for BJT and FET amplifiers, bias stability, various 

configurations (such as CE/CS, CB/CG, CC/CD) and their features, small signal analysis, low 

frequency transistor models, estimation of voltage gain, input resistance, output resistance etc., design 

procedure for particular specifications, low frequency analysis of multistage amplifiers. 
 

High frequency transistor models, frequency response of single stage andmultistage amplifiers, 

cascode amplifier. Various classes of operation (Class A, B, AB, C etc.), their power efficiency and 

linearity issues. Feedback topologies: Voltage series, current series, voltage shunt, current shunt, 

effect of feedback on gain, bandwidth etc., calculation with practical circuits, concept of stability, 

gain margin and phase margin. 
 

Oscillators: Review of the basic concept, Barkhausen criterion, RC oscillators(phase shift, Wien 

bridge etc.), LC oscillators (Hartley, Colpitt, Clapp etc.), non-sinusoidal oscillators. 

Current  mirror: Basic topology and its variants, V-I characteristics, outputresistance and  
minimum sustainable voltage (VON), maximum usable load. Differential amplifier: Basic structure 

and principle of operation, calculation of differential gain, common mode gain, CMRR and ICMR. 

OP-AMP design: design of differential amplifier for a given specification, design of gain stages and 

output stages, compensation. 
 

OP-AMP applications: review of inverting and non-inverting amplifiers, integratorand differentiator, 

summing amplifier, precision rectifier, Schmitt trigger and its applications. Active filters: Low pass, 

high pass, band pass and band stop, design guidelines. 
 

Digital-to-analog converters (DAC): Weighted resistor, R-2R ladder, resistorstring etc. Analog-  
to-digital converters (ADC): Single slope, dual slope, successive approximation, flash etc.  
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Switched capacitor circuits: Basic concept, practical configurations, application in amplifier, 

integrator, ADC etc. 
 

Text/Reference Books:  
1. J.V. Wait, L.P. Huelsman and GA Korn, Introduction to Operational Amplifier theory 

and applications, McGraw Hill, 1992.  
2. J. Millman and A. Grabel, Microelectronics, 2nd edition, McGraw Hill, 1988.  
3. P. Horowitz and W. Hill, The Art of Electronics, 2nd edition, Cambridge University Press, 

1989. 

4. A.S. Sedra and K.C. Smith, Microelectronic Circuits, Saunder's College11  
5. Publishing, Edition IV  
6. Paul R. Gray and Robert G.Meyer, Analysis and Design of Analog Integrated Circuits, John 

Wiley, 3
rd

 Edition 
 

Course Outcomes:  
At the end of this course students will demonstrate the ability to  

1. Understand the characteristics of diodes and transistors 

2. Design and analyze various rectifier and amplifier circuits  
3. Design sinusoidal and non-sinusoidal oscillators  
4. Understand the functioning of OP-AMP and design OP-AMP based circuits  
5. Design ADC and DAC  

--------------------------------------------------------------------------------------------------------------------- 
 

EC10: Analog Circuit Laboratory[0L:0T:2P 1 credit] 

Hands-on experiments related to the course contents EC09 

--------------------------------------------------------------------------------------------------------------------- 
 

EC11 Microcontrollers 3L:0T:0P 3 credits 

 

Overview of microcomputer systems and their building blocks, memoryinterfacing, concepts of 

interrupts and Direct Memory Access, instruction sets of microprocessors (with examples of 8085 

and 8086); 
 

Interfacing with peripherals - timer, serial I/O, parallel I/O, A/D and D/Aconverters;Arithmetic 

Coprocessors; System level interfacing design; 
 

Concepts of virtual memory, Cache memory, Advanced coprocessorArchitectures- 286, 486, 
Pentium; Microcontrollers: 8051 systems, 

 

Introduction to RISC processors; ARM microcontrollers interface designs. 
 

Text/Reference Books:  
1. R. S. Gaonkar, Microprocessor Architecture: Programming and Applications with the 

8085/8080A, Penram International Publishing, 1996  
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2. D A Patterson and J H Hennessy, "Computer Organization and Design The hardware 

and software interface. Morgan Kaufman Publishers. 

3. Douglas Hall, Microprocessors Interfacing, Tata McGraw Hill, 1991.  
4. Kenneth J. Ayala, The 8051 Microcontroller, Penram International Publishing, 1996. 

 

Course Outcomes:  
At the end of this course students will demonstrate the ability to 

1. Do assembly language programming  
2. Do interfacing design of peripherals like, I/O, A/D, D/A, timer etc. 

3. Develop systems using different microcontrollers  
4. Understand RSIC processors and design ARM microcontroller based systems 

 

--------------------------------------------------------------------------------------------------------------------- 
 

EC12: Microcontroller Lab[0L:0T:2P 1 credit] 

 

Hands-on experiments related to the course contents EC11 

 

--------------------------------------------------------------------------------------------------------------------- 
 

EC13 Electromagnetic Waves 3L:0T:0P 3 credits 

 

Transmission Lines- Equations of Voltage and Current on TX line, Propagationconstant and 

characteristic impedance, and reflection coefficient and VSWR, Impedance Transformation on Loss-

less and Low loss Transmission line, Power transfer on TX line, Smith Chart, Admittance Smith 

Chart, Applications of transmission lines: Impedance Matching, use transmission line sections as 

circuit elements. 
 

Maxwell’s Equations- Basics of Vectors, Vector calculus, Basic laws ofElectromagnetics, Maxwell's 
Equations, Boundary conditions at Media Interface. 

 

Uniform Plane Wave- Uniform plane wave, Propagation of wave, Wavepolarization, Poincare’s 

Sphere, Wave propagation in conducting medium, phase and group velocity, Power flow and 

Poynting vector, Surface current and power loss in a conductor 

 

Plane Waves at a Media Interface- Plane wave in arbitrary direction, Reflection and refraction at 

dielectric interface, Total internal reflection, wave polarization at media interface, Reflection from a 

conducting boundary. 
 

Wave propagation in parallel planewaveguide, Analysis of waveguide general approach, Rectangular 

waveguide, Modal propagation in rectangular waveguide, Surface currents on the waveguide walls, 

Field visualization, Attenuation in waveguide.  
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Radiation: Solution for potential function, Radiation from the Hertz dipole, Powerradiated by hertz 

dipole, Radiation Parameters of antenna, receiving antenna, Monopole and Dipole antenna, 
 

Text/Reference Books:  
1. R.K. Shevgaonkar, Electromagnetic Waves, Tata McGraw Hill India, 2005  
2. E.C. Jordan & K.G. Balmain, Electromagnetic waves & Radiating Systems, Prentice Hall, 

India 

3. Narayana Rao, N: Engineering Electromagnetics, 3rd ed., Prentice Hall, 1997.  
4. David Cheng, Electromagnetics, Prentice Hall 

 

Course Outcomes:  
At the end of this course students will demonstrate the ability to  

1. Understand characteristics and wave propagation on high frequency transmission lines 

2. Carryout impedance transformation on TL  
3. Use sections of transmission line sections for realizing circuit elements 

4. Characterize uniform plane wave  
5. Calculate reflection and transmission of waves at media interface 

6. Analyze wave propagation on metallic waveguides in modal form  
7. Understand principle of radiation and radiation characteristics of an antenna 

 

--------------------------------------------------------------------------------------------------------------------- 
 

EC14: Electromagnetic Waves Lab[0L:0T:2P 1 credit] 

 

Hands-on experiments related to the course contents EC13 

 

--------------------------------------------------------------------------------------------------------------------- 
 

EC15 Computer Architecture 3L:0T:0P 3 credits 

 

Basic Structure of Computers, Functional units, software, performance issues software, machine 

instructions and programs, Types of instructions, Instruction sets: Instruction formats, Assembly 

language, Stacks, Ques, Subroutines. 
 

Processor organization, Information representation, number formats. 
 

Multiplication & division, ALU design, Floating Point arithmetic, IEEE 754 floating point formats 

 

Control Design, Instruction sequencing, Interpretation, Hard wired control - Design methods, and 

CPU control unit. Microprogrammed Control - Basic concepts, minimizing microinstruction size, 

multiplier control unit. Microprogrammed computers - CPU control unit 
 

Memory organization, device characteristics, RAM, ROM, Memory management, Concept of Cache 
& associative memories, Virtual memory.  
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System organization, Input - Output systems, Interrupt, DMA, Standard I/O interfaces 

 

Concept of parallel processing, Pipelining, Forms of parallel processing, interconnect network 

 

Text/Reference Books:  
1. V.Carl Hammacher, “Computer Organisation”, Fifth Edition.  
2. A.S.Tanenbum, “Structured Computer Organisation”, PHI, Third edition  
3. Y.Chu, "Computer Organization and Microprogramming”, II, Englewood Chiffs, N.J., 

Prentice Hall Edition 

4. M.M.Mano, “Computer System Architecture”, Edition  
5. C.W.Gear, “Computer Organization and Programming”, McGraw Hill, N.V. Edition 

6. Hayes J.P, “Computer Architecture and Organization”, PHI, Second edition 
 

Course Outcomes  
At the end of this course students will demonstrate the ability to 

1. learn how computers work  
2. know basic principles of computer’s working 

3. analyze the performance of computers  
4. know how computers are designed and built  
5. Understand issues affecting modern processors (caches, pipelines etc.). 

 

--------------------------------------------------------------------------------------------------------------------- 
 

EC16 Probability and Stochastic Processes 3L:0T:0P 3 credits 

 

Sets and set operations; Probability space; Conditional probability and Bayes theorem;Combinatorial 
probability and sampling models. 

 

Discrete random variables, probability mass function, probability distribution function,example 

random variables and distributions; Continuous random variables, probability density function, 

probability distribution function, example distributions; 
 

Joint distributions, functions of one and two random variables, moments of randomvariables; 

Conditional distribution, densities and moments; Characteristic functions of a random variable;  
Markov, Chebyshev and Chernoff bounds; 

 

Random sequences and modes of convergence (everywhere, almost everywhere,probability, 

distribution and mean square); Limit theorems; Strong and weak laws of large numbers, central limit 

theorem. 
 

Random process. Stationary processes. Mean and covariance functions. Ergodicity.Transmission of 
random process through LTI. Power spectral density.  
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Text/Reference Books:  
1. H. Stark and J. Woods, ``Probability and Random Processes with Applications to Signal 

Processing,'' Third Edition, Pearson Education  
2. A.Papoulis and S. Unnikrishnan Pillai, ``Probability, Random Variables and Stochastic 

Processes,'' Fourth Edition, McGraw Hill.  
3. K. L. Chung, Introduction to Probability Theory with Stochastic Processes, Springer 

International 

4. P. G. Hoel, S. C. Port and C. J. Stone, Introduction to Probability, UBS Publishers,  
5. P. G. Hoel, S. C. Port and C. J. Stone, Introduction to Stochastic Processes, UBS Publishers  
6. S. Ross, Introduction to Stochastic Models, Harcourt Asia, Academic Press. 

 

Course Outcomes:  
At the end of this course students will demonstrate the ability to  

1. Understand representation of random signals 

2. Investigate characteristics of random processes  
3. Make use of theorems related to random signals 

4. To understand propagation of random signals in LTI systems.  
--------------------------------------------------------------------------------------------------------------------- 

 

EC17 Digital Signal Processing 3L:0T:0P 3 credits  
Discrete time signals: Sequences; representation of signals on orthogonal basis; Samplingand 

 
 

reconstruction of signals;Discrete systems attributes, Z-Transform, Analysis of LSI systems, 

frequencyAnalysis, Inverse Systems, Discrete Fourier Transform (DFT),Fast Fourier Transform 

Algorithm, Implementation of Discrete Time Systems 

 

Designof FIR Digital filters: Windowmethod,Park-McClellan's method.Design of IIR Digital Filters: 

Butterworth, Chebyshev and Elliptic Approximations;Lowpass, Bandpass, Bandstop and High pass 

filters. 
 

Effect of finite register length in FIR filter design.Parametric and non-parametric spectral estimation. 
Introduction to multirate signalprocessing.  
Application of DSP. 

 

Text/Reference Books:  
1. S.K.Mitra, Digital Signal Processing: A computer based approach.TMH  
2. A.V. Oppenheim and Schafer, Discrete Time Signal Processing, Prentice Hall, 1989.  
3. John G. Proakis and D.G. Manolakis, Digital Signal Processing: Principles, Algorithms And 

Applications, Prentice Hall, 1997.  
4. L.R. Rabiner and B. Gold, Theory and Application of Digital Signal Processing, Prentice 

Hall, 1992. 

5. J.R. Johnson, Introduction to Digital Signal Processing, Prentice Hall, 1992.  
6. D.J.DeFatta, J. G. Lucas andW.S.Hodgkiss, Digital Signal Processing, John Wiley& Sons, 

1988.  
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Course Outcomes:  
At the end of this course students will demonstrate the ability to  

1. Represent signals mathematically in continuous and discrete time and frequency domain 

2. Get the response of an LSI system to different signals  
3. Design of different types of digital filters for various applications 

--------------------------------------------------------------------------------------------------------------------- 
 

EC18: Digital Signal Processing Laboratory [0L:0T:2P 1 credit] 

Hands-on experiments related to the course contents EC17 

--------------------------------------------------------------------------------------------------------------------- 
 

EC19 Control Systems 3L:0T:0P 3 credits 

 

Introduction to control problem- Industrial Control examples. Transfer function. System with dead-

time. System response. Control hardware and their models: potentiometers, synchros, LVDT, dc and 

ac servomotors, tacho-generators, electro hydraulic valves, hydraulic servomotors, electro pneumatic 

valves, pneumatic actuators. Closed-loop systems. Block diagram and signal flow graph analysis. 
 

Feedback control systems- Stability, steady-state accuracy,transient accuracy, disturbance rejection, 

insensitivity and robustness. proportional, integral and derivative systems. Feed-forward and multi-

loop control configurations, stability concept, relative stability, Routh stability criterion. 
 
 

Time response of second-order systems, steady-state errors and error constants. Performance 

specifications in time-domain. Root locus method of design. Lead and lag compensation. 
 

Frequency-response analysis- Polar plots, Bode plot, stability in frequency domain, Nyquist plots. 

Nyquist stability criterion. Performance specifications in frequency-domain. Frequency-domain 

methods of design, Compensation & their realization in time & frequency domain. Lead and Lag 

compensation. Op-amp based and digital implementation of compensators. Tuning of process 

controllers. State variable formulation and solution. 
 

State variable Analysis- Concepts of state, state variable, state model, state modelsfor linear 

continuous time functions, diagonalization of transfer function, solution of state equations, concept 

of controllability & observability. 
 

Introduction to Optimal control & Nonlinear control, Optimal Control problem,Regulator 

problem, Output regulator, treking problem. Nonlinear system – Basic concept & analysis. 
 

Text/Reference Books:  
1. Gopal. M., “Control Systems: Principles and Design”, Tata McGraw-Hill, 1997.  
2. Kuo, B.C., “Automatic Control System”, Prentice Hall, sixth edition, 1993. 

3. Ogata, K., “Modern Control Engineering”, Prentice Hall, second edition, 1991.  
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4. Nagrath & Gopal, “Modern Control Engineering”, New Age International, New Delhi 

Course Outcomes:  
At the end of this course students will demonstrate the ability to 

1. Characterize a system and find its study state behavior  
2. Investigate stability of a system using different tests 

3. Design various controllers  
4. Solve liner, non-liner and optimal control problems 

--------------------------------------------------------------------------------------------------------------------- 
 

EC20 Computer Network 3L:0T:0P 3 credits 

 

Introduction to computer networks and the Internet: Application layer: Principles of network 

applications, The Web and Hyper Text Transfer Protocol, File transfer, Electronic ail, Domain name 

system, Peer-to-Peer file sharing, Socket programming, Layering concepts. 
 

Switching in networks: Classification and requirements of switches, a generic switch, Circuit 

Switching, Time-division switching, Space-division switching, Crossbar switch and evaluation of 

blocking probability, 2-stage, 3-stage and n-stage networks, Packet switching, Blocking in packet 

switches, Three generations of packet switches, switch fabric, Buffering, Multicasting, Statistical 
 

Multiplexing. Transport layer: Connectionless transport - User Datagram Protocol, Connection-

oriented transport – Transmission Control Protocol, Remote Procedure Call. 
 

Transport layer: Connectionless transport - User Datagram Protocol, Connection-oriented transport 

– Transmission Control Protocol, Remote Procedure Call. 
 

Congestion Control and Resource Allocation: Issues in Resource Allocation, Queuing Disciplines, 
 

TCP congestion Control, Congestion Avoidance Mechanisms and Quality of Service. 
 

Network layer: Virtual circuit and Datagram networks, Router, Internet Protocol, Routing 
algorithms, Broadcast and Multicast routing 

 

Link layer: ALOHA, Multiple access protocols, IEEE 802 standards, Local Area Networks, 

addressing, Ethernet, Hubs, Switches. 
 

Text Reference books:  
1. J.F. Kurose and K. W. Ross, “Computer Networking – A top down approach featuring the 

Internet”, Pearson Education, 5th Edition  
2. L. Peterson and B. Davie, “Computer Networks – A Systems Approach” Elsevier Morgan 

Kaufmann Publisher, 5th Edition. 

3. T. Viswanathan, “Telecommunication Switching System and Networks”, Prentice Hall  
4. S. Keshav, “An Engineering Approach to Computer Networking” , Pearson Education  
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5. B. A. Forouzan, “Data Communications and Networking”, Tata McGraw Hill, 4th Edition 

 

6. Andrew Tanenbaum, “Computer networks”, Prentice Hall  
7. D. Comer, “Computer Networks and Internet/TCP-IP”, Prentice Hall  
8. William Stallings, “Data and computer communications”, Prentice Hall 

 

Course Outcomes: 
 
At the end of this course students will demonstrate the ability to:  

1. Understand the concepts of networking thoroughly.  
2. Design a network for a particular application.  
3. Analyze the performance of the network.  

--------------------------------------------------------------------------------------------------------------------- 
 

EC21:Computer Network Laboratory[0L:0T:4P 2 credits] 

 

Hands-on experiments related to the course contents EC20 

 

--------------------------------------------------------------------------------------------------------------------- 
 

EC22 Electronics Measurement Lab 0L:0T:2P 1 credit 
 

List of Experiments 
 

1. Designing DC bridge for Resistance Measurement (Quarter, Half and Full bridge)  
2. Designing AC bridge Circuit for capacitance measurement  
3. Designing signal Conditioning circuit for Pressure Measurement  
4. Designing signal Conditioning circuit for Temperature Measurement  
5. Designing signal Conditioning circuit for Torque Measurement  
6. Designing signal Conditioning circuit for Strain Measurement  
7. Experimental study for the characteristics of ADC and DAC  
8. Error compensation study using Numerical analysis using MATLAB (regression)  
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Course Outcomes: 
 
At the end of this course students will demonstrate the ability to 

 
1. Design and validate DC and AC bridges  
2. Analyze the dynamic response and the calibration of few instruments  
3. Learn about various measurement devices, their characteristics, their operation and their 

limitations 
 

4. understand statistical data analysis  
5. Understand computerized data acquisition.  

---------------------------------------------------------------------------------------------------------------- 
 

EC23 Mini   Project/Electronic   Design 0L:0T:4P 2 credits 

 workshop   
 

Guidelines: 
 

1. The mini-project is a team activity having 3-4 students in a team. This is electronic product 

design work with a focus on electronic circuit design. 
 

2. The mini project may be a complete hardware or a combination of hardware and software. 

The software part in mini project should be less than 50% of the total work. 
 

3. Mini Project should cater to a small system required in laboratory or real life. 
 

4. It should encompass components, devices, analog or digital ICs, micro controller with which 

functional familiarity is introduced. 
 

5. After interactions with course coordinator and based on comprehensive literature survey/ need 

analysis, the student shall identify the title and define the aim and objectives of mini-project. 
 

6. Student is expected to detail out specifications, methodology, resources required, critical 

issues involved in design and implementation and submit the proposal within first week of the 

semester. 
 

7. The student is expected to exert on design, development and testing of the proposed work as 

per the schedule. 
 

8. Art work and Layout should be made using CAD based PCB simulation software. Due 

considerations should be given for power requirement of the system, mechanical aspects for 

enclosure and control panel design. 
 

9. Completed mini project and documentation in the form of mini project report is to be 

submitted at the end of semester. 
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10. The tutorial sessions should be used for discussion on standard practices used for electronic 

circuits/product design, converting the circuit design into a complete electronic product, PCB 

design using suitable simulation software, estimation of power budget analysis of the product, 

front panel design and mechanical aspects of the product, and guidelines for documentation 

/report writing. 
 

Course Outcomes:  
At the end of the course, students will demonstrate the ability to: 
 
 

1. Conceive a problem statement either from rigorous literature survey or from the requirements 

raised from need analysis.  
2. Design, implement and test the prototype/algorithm in order to solve the conceived problem. 

3. Write comprehensive report on mini project work. 
 

----------------------------------------------------------------------------------------------------------  
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ECEL01 Microwave Theory and 3L:0T:0P 3 credits 

 Techniques     
 

Introduction to Microwaves-History of Microwaves, Microwave Frequency bands;Applications of 

Microwaves: Civil and Military, Medical, EMI/ EMC. 
 

Mathematical Model of Microwave Transmission-Concept of Mode, Features ofTEM, TE and TM 

Modes, Losses associated with microwave transmission, Concept of Impedance in Microwave 

transmission. 
 

Analysis of RF and Microwave Transmission Lines- Coaxial line, Rectangularwaveguide, Circular 
waveguide, Strip line, Micro strip line. 

 

Microwave Network Analysis- Equivalent voltages and currents for non-TEMlines, Network 

parameters for microwave circuits, Scattering Parameters. 
 

Passive and Active Microwave Devices- Microwave passive components:Directional Coupler, Power 

Divider, Magic Tee, Attenuator, Resonator. Microwave active components: Diodes, Transistors, 

Oscillators, Mixers. Microwave Semiconductor Devices: Gunn Diodes, IMPATT diodes, Schottky 

Barrier diodes, PIN diodes. Microwave Tubes: Klystron, TWT, Magnetron. 
 

Microwave Design Principles- Impedance transformation, Impedance Matching,Microwave Filter 

Design, RF and Microwave Amplifier Design, Microwave Power Amplifier Design, Low Noise 

Amplifier Design, Microwave Mixer Design, Microwave Oscillator Design. Microwave Antennas- 

Antenna parameters, Antenna for ground based systems, Antennas for airborne and satellite borne 

systems, Planar Antennas. 
 

Microwave Measurements- Power, Frequency and impedance measurement atmicrowave frequency, 

Network Analyzer and measurement of scattering parameters, Spectrum Analyzer and measurement 

of spectrum of a microwave signal, Noise at microwave frequency and measurement of noise figure. 

Measurement of Microwave antenna parameters. 
 

Microwave Systems- Radar, Terrestrial and Satellite Communication, Radio Aidsto Navigation, 

RFID, GPS. Modern Trends in Microwaves Engineering- Effect of Microwaves on human body, 

Medical and Civil applications of microwaves, Electromagnetic interference and Electromagnetic 

Compatibility (EMI & EMC), Monolithic Microwave ICs, RFMEMS for microwave components, 

Microwave Imaging. 
 

Text/Reference Books:  
1. R.E. Collins, Microwave Circuits, McGraw Hill  
2. K.C. Gupta and I.J. Bahl, Microwave Circuits, Artech house  
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Course Outcomes:  
At the end of the course, students will demonstrate the ability to:  

1. Understand various microwave system components their properties.  
2. Appreciate that during analysis/ synthesis of microwave systems, the different mathematical 

treatment is required compared to general circuit analysis. 

3. Design microwave systems for different practical application.  
---------------------------------------------------------------------------------------------------------------- 

 

ECEL02 Fiber Optic Communication 3L:0T:0P 3 credits 

 

Introduction to vector nature of light, propagation of light, propagation of light ina cylindrical 
dielectric rod, Ray model, wave model. 

 

Different types of optical fibers, Modal analysis of a step index fiber.  
Signaldegradation on optical fiber due to dispersion and attenuation. Fabrication of fibers and 

measurement techniques like OTDR. 
 

Optical sources - LEDs and Lasers, Photo-detectors - pin-diodes, APDs, detectorresponsivity, noise, 

optical receivers. Optical link design - BER calculation, quantum limit, power penalties. 
 

Optical switches - coupled mode analysis of directional couplers, electro-opticswitches. 
 

Optical amplifiers - EDFA, Raman amplifier. 
 

WDM and DWDM systems. Principles of WDM networks. 
 

Nonlinear effects in fiber optic links. Concept of self-phase modulation, groupvelocity dispersion 
and solition based communication. 

 

Text/Reference Books  
1. J. Keiser, Fibre Optic communication, McGraw-Hill, 5th Ed. 2013 (Indian Edition). 

2. T. Tamir, Integrated optics, (Topics in Applied Physics Vol.7), Springer-Verlag, 1975.  
3. J. Gowar, Optical communication systems, Prentice Hall India, 1987.  
4. S.E. Miller and A.G. Chynoweth, eds., Optical fibres telecommunications, Academic Press, 

1979. 

5. G. Agrawal, Nonlinear fibre optics, Academic Press, 2nd Ed. 1994.  
6. G. Agrawal, Fiber optic Communication Systems, John Wiley and sons, New York, 1997  
7. F.C. Allard, Fiber Optics Handbook for engineers and scientists, McGraw Hill, New York 

(1990). 
 

Course Outcomes:  
At the end of the course, students will demonstrate the ability to:  

1. Understand the principles fiber-optic communication, the components and the bandwidth 
advantages.  
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2. Understand the properties of the optical fibers and optical components. 

3. Understand operation of lasers, LEDs, and detectors  
4. Analyze system performance of optical communication systems 

5. Design optical networks and understand non-linear effects in optical fibers  
--------------------------------------------------------------------------------------------------------------------- 

 

ECEL03 Information Theory and Coding 3L:0T:0P 3 credits 

 

Basics of information theory, entropy for discrete ensembles; Shannon's noiseless codingtheorem; 
Encoding of discrete sources. 

 

Markov sources; Shannon's noisy coding theorem and converse for discrete channels;Calculation of 

channel capacity and bounds for discrete channels; Application to continuous channels. 
 

Techniques of coding and decoding; Huffman codes and uniquely detectable codes;Cyclic codes, 

convolutional arithmetic codes. 
 

Text/Reference Books:  
1. N. Abramson, Information and Coding, McGraw Hill, 1963.  
2. M. Mansurpur, Introduction to Information Theory, McGraw Hill, 1987.  
3. R.B. Ash, Information Theory, Prentice Hall, 1970.  
4. Shu Lin and D.J. Costello Jr., Error Control Coding, Prentice Hall, 1983. 

 

Course Outcomes:  
At the end of the course, students will demonstrate the ability to: 

1. Understand the concept of information and entropy  
2. Understand Shannon’s theorem for coding 

3. Calculation of channel capacity  
4. Apply coding techniques 

--------------------------------------------------------------------------------------------------------------------- 
 

ECEL04 Speech and Audio Processing 3L:0T:0P 3 credits 

 

Introduction- Speech production and modeling - Human Auditory System;General structure of speech 

coders; Classification of speech coding techniques – parametric, waveform and hybrid ; Requirements 

of speech codecs –quality, coding delays, robustness. 
 

Speech Signal Processing- Pitch-period estimation, all-pole and all-zero filters,convolution; Power 
spectral density, periodogram, autoregressive model, autocorrelation estimation. 

 

Linear Prediction of Speech- Basic concepts of linear prediction; LinearPrediction Analysis of non-

stationary signals –prediction gain, examples; Levinson-Durbin algorithm; Long term and short-term 

linear prediction models; Moving average prediction.  
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Speech Quantization- Scalar quantization–uniform quantizer, optimum quantizer,logarithmic 

quantizer, adaptive quantizer, differential quantizers; Vector quantization – distortion measures, 

codebook design, codebook types. 
 

Scalar Quantization of LPC- Spectral distortion measures, Quantization based onreflection coefficient 

and log area ratio, bit allocation; Line spectral frequency – LPC to LSF conversions, quantization 

based on LSF.  
 

Linear Prediction Coding- LPC model of speech production; Structures of LPCencoders and 
decoders; Voicing detection; Limitations of the LPC model. 

 

Code Excited Linear Prediction-CELP speech production model; Analysis-by-synthesis; Generic 

CELP encoders and decoders; Excitation codebook search – state-save method, zero-input zero-state 

method; CELP based on adaptive codebook, Adaptive Codebook search; Low Delay CELP and 

algebraic CELP. 
 

Speech Coding Standards-An overview of ITU-T G.726, G.728 and G.729standards 

 

Text/Reference Books:  
1. “Digital Speech” by A.M.Kondoz, Second Edition (Wiley Students  Edition), 2004.  
2. “Speech Coding Algorithms: Foundation and Evolution of Standardized Coders”, W.C. 

Chu, WileyInter science, 2003. 
 

Course Outcomes:  
At the end of the course, students will demonstrate the ability to: 

1. Mathematically model the speech signal  
2. Analyze the quality and properties of speech signal. 

3. Modify and enhance the speech and audio signals.  
--------------------------------------------------------------------------------------------------------------------- 

 

ECEL05 Introduction to MEMS 3L:0T:0P 3 credits 

 

Introduction and Historical Background, Scaling Effects. Micro/Nano Sensors, Actuators and 

Systems overview: Case studies. Review of Basic MEMS fabrication modules: Oxidation, 

Deposition Techniques, Lithography (LIGA), and Etching. Micromachining: Surface 

Micromachining, sacrificial layer processes, Stiction; Bulk  
Micromachining, Isotropic Etching and Anisotropic Etching, Wafer Bonding. Mechanics of solids 
in MEMS/NEMS: Stresses, Strain, Hookes’s law, Poisson effect, Linear  
Thermal Expansion, Bending; Energy methods, Overview of Finite Element Method, Modeling of 
Coupled Electromechanical Systems.  
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Text/Reference Book:  
1. G. K. Ananthasuresh, K. J. Vinoy, S. Gopalkrishnan K. N. Bhat, V. K. Aatre, Micro and 

Smart Systems, Wiley India, 2012.  
2. S. E.Lyshevski, Nano-and Micro-Electromechanical systems: Fundamentals of Nano-and 

Microengineering (Vol. 8). CRC press, (2005). 

3. S. D. Senturia, Microsystem Design, Kluwer Academic Publishers, 2001.  
4. M. Madou, Fundamentals of Microfabrication, CRC Press, 1997. 

5. G. Kovacs, Micromachined Transducers Sourcebook, McGraw-Hill, Boston, 1998.  
6. M.H. Bao, Micromechanical Transducers: Pressure sensors, accelerometers, and 

Gyroscopes, Elsevier, New York, 2000. 
 

Course Outcomes:  
At the end of the course the students will be able to 

1. Appreciate the underlying working principles of MEMS and NEMS devices.  
2. Design and model MEM devices. 

--------------------------------------------------------------------------------------------------------------------- 
 

ECEL06 Adaptive Signal Processing 3L:0T:0P 3 credits 

 

General concept of adaptive filtering and estimation, applications and motivation, Review of 

probability, random variables and stationary random processes, Correlation structures, properties of 

correlation matrices. 
 

Optimal FIR (Wiener) filter, Method of steepest descent, extension to complexvalued The LMS 

algorithm (real, complex), convergence analysis, weight errorcorrelation matrix, excess mean square 

error and mis-adjustment 
 

Variants of the LMS algorithm: the sign LMS family, normalized LMSalgorithm, block LMS and 

FFT based realization, frequency domain adaptive filters, Sub-band adaptive filtering. Signal space 

concepts - introduction to finite dimensional vectorspace theory, subspace, basis,  
dimension, linear operators, rank and nullity, inner product space, orthogonality, Gram-Schmidt 

orthogonalization, concepts of orthogonal projection,orthogonal decomposition of vector spaces. 
 
 

Vector space of random variables, correlation as inner product, forward andbackward projections, 

Stochastic lattice filters, recursive updating of forward and backward prediction errors, relationship 

with AR modeling, joint process estimator, gradient adaptive lattice. 
 

Introduction to recursive least squares (RLS), vector space formulation of RLSestimation, pseudo-

inverse of a matrix, time updating of inner products, development of RLS lattice filters, RLS 

transversal adaptive filters. Advanced topics: affine projection and subspace based adaptive filters, 

partial update algorithms, QR decomposition and systolic array.  
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Text/Reference Books:  
1. S. Haykin, Adaptive filter theory, Prentice Hall, 1986.  
2. C.Widrow and S.D. Stearns, Adaptive signal processing, Prentice Hall, 1984. 

 

Course Outcomes:  
At the end of the course, students will demonstrate the ability to:  

1. Understand the non-linear control and the need and significance of changing the control 

parameters w.r.t. real-time situation.  
2. Mathematically represent the ‘adaptability requirement’.  
3. Understand the mathematical treatment for the modeling and design of the signal processing 

systems.  
--------------------------------------------------------------------------------------------------------------------- 

 

ECEL07 Antennas and Propagation 3L:0T:0P 3 credits 

 

Fundamental Concepts- Physical concept of radiation, Radiation pattern, near-andfar-field regions, 

reciprocity, directivity and gain, effective aperture, polarization, input impedance, efficiency, Friis 

transmission equation, radiation integrals and auxiliary potential functions. 
 

Radiation from Wires and Loops- Infinitesimal dipole, finite-length dipole, linearelements near 

conductors, dipoles for mobile communication, small circular loop. 
 

Aperture and Reflector Antennas- Huygens' principle, radiation from rectangularand circular 

apertures, design considerations, Babinet's principle, Radiation from sectoral and pyramidal horns, 

design concepts, prime-focus parabolic reflector and cassegrain antennas. 
 

Broadband Antennas- Log-periodic and Yagi-Uda antennas, frequencyindependent antennas, 
broadcast antennas. 

 

Micro strip Antennas- Basic characteristics of micro strip antennas, feedingmethods, methods of 

analysis, design of rectangular and circular patch antennas. 
 

Antenna Arrays- Analysis of uniformly spaced arrays with uniform and non-uniform excitation 

amplitudes, extension to planar arrays, synthesis of antenna arrays using Schelkunoff polynomial 

method, Woodward-Lawson method. 
 

Basic Concepts of Smart Antennas- Concept and benefits of smart antennas, fixedweight beam 

forming basics, Adaptive beam forming. 
 

Different modes of Radio Wave propagation used in current practice. 
 

Text/Reference Books:  
1. J.D. Kraus, Antennas, McGraw Hill, 1988.  
2. C.A. Balanis, Antenna Theory - Analysis and Design, John Wiley, 1982.  
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3. R.E. Collin, Antennas and Radio Wave Propagation, McGraw Hill, 1985.  
4. R.C. Johnson and H. Jasik, Antenna Engineering Handbook, McGraw ill, 1984.  
5. I.J. Bahl and P. Bhartia, Micro Strip Antennas, Artech House, 1980. 

6. R.K. Shevgaonkar, Electromagnetic Waves, Tata McGraw Hill, 2005  
7. R.E. Crompton, Adaptive Antennas, John Wiley 

 

Course Outcomes:  
At the end of the course, students will demonstrate the ability to:  

1. Understand the properties and various types of antennas. 

2. Analyze the properties of different types of antennas and their design.  
3. Operate antenna design software tools and come up with the design of the antenna of 

required specifications.  
--------------------------------------------------------------------------------------------------------------------- 

 

ECEL08 Bio-Medical Electronics 3L:0T:0P 3 credits 

 

Brief introduction to human physiology. Biomedical transducers: displacement,velocity, force, 

acceleration, flow, temperature, potential, dissolved ions and gases. Bio-electrodes and bio-potential 

amplifiers for ECG, EMG, EEG, etc. 
 

Measurement of blood temperature, pressure and flow. Impedanceplethysmography. Ultrasonic, X-

ray and nuclear imaging.Prostheses and aids: pacemakers, defibrillators, heart-lung machine, 

artificialkidney, aids for the handicapped. Safety aspects. 
 

Text/Reference Books: 

1. W.F. Ganong, Review of Medical Physiology, 8
th

 Asian Ed, Medical Publishers, 1977. 

2. J.G. Websster, ed., Medical Instrumentation, Houghton Mifflin, 1978.  
3. A.M. Cook and J.G. Webster, eds., Therapeutic Medical Devices, Prentice-Hall, 1982. 

 

Course Outcomes:  
At the end of the course, students will demonstrate the ability to:  

1. Understand the application of the electronic systems in biological and medical applications.  
2. Understand the practical limitations on the electronic components while handling bio-

substances. 

3. Understand and analyze the biological processes like other electronic processes.  
--------------------------------------------------------------------------------------------------------------------- 

 

ECEL09 Mobile Communication and 3L:0T:0P 3 credits 

 Networks     
 

Cellular concepts- Cell structure, frequency reuse, cell splitting, channelassignment, handoff, 

interference, capacity, power control; Wireless Standards: Overview of 2G and 3G cellular standards.  
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Signal propagation-Propagation mechanism- reflection, refraction, diffraction andscattering, large 

scale signal propagation and lognormal shadowing. Fading channels-Multipath and small scale 

fading- Doppler shift, statistical multipath channel models, narrowband and wideband fading models, 

power delay profile, average and rms delay spread, coherence bandwidth and coherence time, flat and 

frequency selective fading, slow and fast fading, average fade duration and level crossing rate. 
 

Capacity of flat and frequency selective channels. Antennas- Antennas for mobileterminal-monopole 

antennas, PIFA, base station antennas and arrays. 
 

Multiple access schemes-FDMA, TDMA, CDMA and SDMA. Modulationschemes- BPSK, QPSK 

and variants, QAM, MSK and GMSK, multicarrier modulation, OFDM. 

 

Receiver structure- Diversity receivers- selection and MRC receivers, RAKEreceiver, equalization: 

linear-ZFE and adaptive, DFE. Transmit diversity-Altamonte scheme. 
 

MIMO and space time signal processing, spatial multiplexing, diversity/multiplexing 

tradeoff.Performance measures- Outage, average snr, average symbol/bit error rate. System 

examples- GSM, EDGE, GPRS, IS-95, CDMA 2000 and WCDMA. 
 

Text/Reference Books:  
1. WCY Lee, Mobile Cellular Telecommunications Systems, McGraw Hill, 1990.  
2. WCY Lee, Mobile Communications Design Fundamentals, Prentice Hall, 1993.  
3. Raymond Steele, Mobile Radio Communications, IEEE Press, New York, 1992.  
4. AJ Viterbi, CDMA: Principles of Spread Spectrum Communications, Addison Wesley, 

1995.  
5. VK Garg &JE Wilkes, Wireless & Personal Communication Systems, Prentice Hall, 1996. 

 
 

Course Outcomes:  
At the end of the course, students will demonstrate the ability to:  

1. Understand the working principles of the mobile communication systems.  
2. Understand the relation between the user features and underlying technology. 

3. Analyze mobile communication systems for improved performance  
--------------------------------------------------------------------------------------------------------------------- 

 

ECEL10 Digital Image & Video Processing 3L:0T:0P 3 credits 

 

Digital Image Fundamentals-Elements of visual perception, image sensing andacquisition, image 

sampling and quantization, basic relationships between pixels – neighborhood, adjacency, 

connectivity, distance measures. 
 

Image Enhancements and Filtering-Gray level transformations, histogramequalization and 
specifications, pixel-domain smoothing filters – linear and order-statistics, pixel-domain  
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sharpening filters – first and second derivative, two-dimensional DFT and its inverse, frequency 

domain filters – low-pass and high-pass. 
 

Color Image Processing-Color models–RGB, YUV, HSI; Color transformations– formulation, color 

complements, color slicing, tone and color corrections; Color image smoothing and sharpening; Color 

Segmentation. 
 

Image Segmentation- Detection of discontinuities, edge linking and boundarydetection, thresholding 

– global and adaptive, region-based segmentation. 
 

Wavelets and Multi-resolution image processing- Uncertainty principles of FourierTransform, Time-

frequency localization, continuous wavelet transforms, wavelet bases and multi-resolution analysis, 

wavelets and Subband filter banks, wavelet packets. 
 

Image Compression-Redundancy–inter-pixel and psycho-visual; Losslesscompression – predictive, 

entropy; Lossy compression- predictive and transform coding; Discrete Cosine Transform; Still image 

compression standards – JPEG and JPEG-2000. 
 

Fundamentals of Video Coding- Inter-frame redundancy, motion estimationtechniques – full-search, 

fast search strategies, forward and backward motion prediction, frame classification – I, P and B; Video 

sequence hierarchy – Group of pictures, frames, slices, macro-blocks and blocks; Elements of a video 

encoder and decoder; Video coding standards – MPEG and H.26X. 
 

Video Segmentation- Temporal segmentation–shot boundary detection, hard-cutsand soft-cuts; spatial 

segmentation – motion-based; Video object detection and tracking. 
 

Text/Reference Books:  
1. R.C. Gonzalez and R.E. Woods, Digital Image Processing, Second Edition, Pearson 

Education 3rd edition 2008  
2. Anil Kumar Jain, Fundamentals of Digital Image Processing, Prentice Hall of India.2nd 

edition 2004  
3. Murat Tekalp , Digital Video Processing" Prentice Hall, 2nd edition 2015 

 

Course Outcomes:  
At the end of the course, students will demonstrate the ability to: 

1. Mathematically represent the various types of images and analyze them.  
2. Process these images for the enhancement of certain properties or for optimized use of the 

resources.  
3. Develop algorithms for image compression and coding 

---------------------------------------------------------------------------------------------------------------------  
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ECEL11 Mixed Signal Design 3L:0T:0P 3 credits 

 

Analog and discrete-time signal processing, introduction to sampling theory;Analog continuous-
time filters: passive and active filters; Basics of analog discrete-time filters and Z-transform. 

 

Switched-capacitor filters- Nonidealities in switched-capacitor filters; Switched-capacitor filter 

architectures; Switched-capacitor filter applications. 
 

Basics of data converters; Successive approximation ADCs, Dual slope ADCs,Flash ADCs, 
Pipeline ADCs, Hybrid ADC structures, High-resolution ADCs, DACs. 

 

Mixed-signal layout, Interconnects and data transmission; Voltage-mode signalingand data 

transmission; Current-mode signaling and data transmission. 
 

Introduction to frequency synthesizers and synchronization; Basics of PLL,Analog PLLs; Digital 

PLLs; DLLs. 
 

Text/Reference Books:  
1. R. Jacob Baker, CMOS mixed-signal circuit design, Wiley India, IEEE press, reprint 2008. 

 

2. Behzad Razavi , Design of analog CMOS integrated circuits, McGraw-Hill, 2003.  
3. R. Jacob Baker, CMOS circuit design, layout and simulation, Revised second edition, IEEE 

press, 2008.  
4. Rudy V. dePlassche, CMOS Integrated ADCs and DACs, Springer, Indian edition, 2005.  
5. Arthur B. Williams, Electronic Filter Design Handbook, McGraw-Hill, 1981.  
6. R. Schauman, Design of analog filters by, Prentice-Hall 1990 (or newer additions).  
7. M. Burns et al., An introduction to mixed-signal IC test and measurement by, Oxford 

university press, first Indian edition, 2008. 
 

Course Outcomes:  
At the end of the course, students will demonstrate the ability to: 

1. Understand the practical situations where mixed signal analysis is required.  
2. Analyze and handle the inter-conversions between signals. 

3. Design systems involving mixed signals  
--------------------------------------------------------------------------------------------------------------------- 

 

ECEL12 Wireless Sensor Networks 3L:0T:0P 3 credits 

 

Introduction to Sensor Networks, unique constraints and challenges, Advantage of Sensor 
Networks, Applications of Sensor Networks, Types of wireless sensor networks 

 

Mobile Ad-hocNetworks (MANETs) and Wireless Sensor Networks, Enabling technologies for 

Wireless Sensor Networks. Issues and challenges in wireless sensor networks  
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Routing protocols, MAC protocols: Classification of MAC Protocols, S-MAC Protocol, B-MAC 

protocol, IEEE 802.15.4 standard and ZigBee, 
 

Dissemination protocol for large sensor network. Data dissemination, data gathering, and data 

fusion; Quality of a sensor network; Real-time traffic support and security protocols. 
 

Design Principles for WSNs, Gateway Concepts Need for gateway, WSN to Internet 

Communication, and Internet to WSN Communication. 
 

Single-node architecture, Hardware components & design constraints, 
 

Operating systems and execution environments, introduction to TinyOS and nesC. 
 

Text/Reference Books:  
1. Waltenegus Dargie , Christian Poellabauer, “Fundamentals Of Wireless Sensor Networks 

Theory And Practice”, By John Wiley & Sons Publications ,2011  
2. Sabrie Soloman, “Sensors Handbook" by McGraw Hill publication. 2009 

3. Feng Zhao, Leonidas Guibas, “Wireless Sensor Networks”, Elsevier Publications,2004  
4. Kazem Sohrby, Daniel Minoli, “Wireless Sensor Networks”: Technology, Protocols and 

Applications, Wiley-Inter science  
5. Philip Levis, And David Gay "TinyOS Programming” by Cambridge University Press 2009 

 

Course Outcomes:  
At the end of the course the students will be able to  

1. Design wireless sensor networks for a given application  
2. Understand emerging research areas in the field of sensor networks  
3. Understand MAC protocols used for different communication standards used in WSN  
4. Explore new protocols for WSN  

--------------------------------------------------------------------------------------------------------------------- 
 

ECEL13 CMOS Design 3L:0T:0P 3 credits 

 

Review of MOS transistor models, Non-ideal behavior of the MOS Transistor.Transistor as a switch. 

Inverter characteristics, Integrated Circuit Layout: Design Rules, Parasitics. Delay: RC Delay model, 

linear delay model, logical path efforts. Power, interconnect and Robustness in CMOS circuit layout. 

Combinational Circuit Design: CMOS logic families including static, dynamic and dual rail logic. 

Sequential Circuit Design: Static circuits. Design of latches and Flip-flops. 
 

Text/Reference Books:  
1. N.H.E. Weste and D.M. Harris, CMOS VLSI design: A Circuits and Systems Perspective, 

4thEdition, Pearson Education India, 2011. 

2. C.Mead and L. Conway, Introduction to VLSI Systems, Addison Wesley, 1979.  
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3. J. Rabaey, Digital Integrated Circuits: A Design Perspective, Prentice Hall India, 1997.  
4. P. Douglas, VHDL: programming by example, McGraw Hill, 2013.  
5. L. Glaser and D. Dobberpuhl, The Design and Analysis of VLSI Circuits, Addison 

Wesley, 1985. 
 

Course Outcomes:  
At the end of the course the students will be able to  

1. Design different CMOS circuits using various logic families along with their circuit layout. 

2. Use tools for VLSI IC design.  
--------------------------------------------------------------------------------------------------------------------- 

 

ECEL14 Power Electronics 3L:0T:0P 3 credits 

 

Characteristics of Semiconductor Power Devices: Thyristor, power MOSFET and IGBT-Treatment 

should consist of structure, Characteristics, operation, ratings, protections and thermal considerations. 

Brief introduction to power devices viz. TRIAC, MOS controlled thyristor (MCT), Power Integrated 

Circuit (PIC) (Smart Power), Triggering/Driver, commutation and snubber circuits for thyristor, 

power MOSFETs and IGBTs (discrete and IC based).Concept of fast recovery and schottky diodes as 

freewheeling and feedback diode. 
 

Controlled Rectifiers: Single phase: Study of semi and full bridge converters for R, RL, RLE and 

level loads. Analysis of load voltage and input current- Derivations of load form factor and ripple 

factor, Effect of source impedance, Input current Fourier series analysis of input current to derive 

input supply power factor, displacement factor and harmonic factor. 
 

Choppers: Quadrant operations of Type A, Type B, Type C, Type D and type E choppers, Control 

techniques for choppers – TRC and CLC, Detailed analysis of Type A chopper. Step up chopper. 

Multiphase Chopper 
 

Single-phase inverters: Principle of operation of full bridge square wave, quasi-square wave, PWM 

inverters and comparison of their performance. Driver circuits for above inverters and mathematical 

analysis of output (Fourier series) voltage and harmonic control at output of inverter (Fourier analysis 

of output voltage). Filters at the output of inverters, Single phase current source inverter 

 

Switching Power Supplies: Analysis of fly back, forward converters for SMPS, Resonant converters 

- need, concept of soft switching, switching trajectory and SOAR, Load resonant converter - series 

loaded half bridge DC-DC converter.  
Applications: Power line disturbances, EMI/EMC, power conditioners. Block diagram and 

configuration of UPS, salient features of UPS, selection of battery and charger ratings, sizing of UPS. 

Separately excited DC motor drive. P M Stepper motor Drive.  
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Text /Reference Books:  
1. Muhammad H. Rashid, “Power electronics” Prentice Hall of India.  
2. Ned Mohan, Robbins, “Power electronics”, edition III, John Wiley and sons. 

3. P.C. Sen., “Modern Power Electronics”, edition II, Chand& Co.  
4. V.R.Moorthi, “Power Electronics”, Oxford University Press. 

5. Cyril W., Lander,” Power Electronics”, edition III, McGraw Hill.  
6. G K Dubey, S R Doradla,: Thyristorised Power Controllers”, New Age International 

Publishers. SCR manual from GE, USA. 
 

Course Outcomes:  
At the end of this course students will demonstrate the ability to 

1. Build and test circuits using power devices such as SCR  
2. Analyze and design controlled rectifier, DC to DC converters, DC to AC inverters, 

3. Learn how to analyze these inverters and some basic applications.  
4. Design SMPS. 

--------------------------------------------------------------------------------------------------------------------- 
 

ECEL15 Satellite Communication 3L:0T:0P 3 credits 

 

Introduction to Satellite Communication: Principles and architecture of satellite Communication, 

Brief history of Satellite systems, advantages, disadvantages, applications and frequency bands used 

for satellite communication. 
 

Orbital Mechanics: Orbital equations, Kepler's laws, Apogee and Perigee for an elliptical orbit, 

evaluation of velocity, orbital period, angular velocity etc. of a satellite, concepts of Solar day and 

Sidereal day. 
 

Satellite sub-systems: Study of Architecture and Roles of various sub-systems of a satellite system 

such as Telemetry, tracking, command and monitoring (TTC & M), Attitude and orbit control system 
(AOCS), Communication sub-system, power sub-systems etc. 

 

Typical Phenomena in Satellite Communication:Solar Eclipse on satellite, its effects, remedies for 

Eclipse, Sun Transit Outage phenomena, its effects and remedies, Doppler frequency shift phenomena 

and expression for Doppler shift.  
Satellite link budget 

 

Flux density and received signal power equations, Calculation of System noise temperature for 

satellite receiver, noise power calculation, Drafting of satellite link budget and C/N ratio calculations 

in clear air and rainy conditions. 
 

Modulation and Multiple Access Schemes:Various modulation schemes used in satellite 

communication, Meaning of Multiple Access, Multiple access schemes based on time, frequency, and 

code sharing namely TDMA, FDMA and CDMA.  
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Text /Reference Books:  
1. Timothy Pratt Charles W. Bostian, Jeremy E. Allnutt: Satellite Communications: Wiley 

India. 2nd edition 2002 

2. Tri T. Ha: Digital Satellite Communications: Tata McGraw Hill, 2009  
3. Dennis Roddy: Satellite Communication: 4th Edition, McGraw Hill,2009 

 

Course Outcomes:  
At the end of this course students will demonstrate the ability to  

1. Visualize the architecture of satellite systems as a means of high speed, high range 
communication system.  

2. State various aspects related to satellite systems such as orbital equations, sub-systems in a 
satellite, link budget, modulation and multiple access schemes.  

3. Solve numerical problems related to orbital motion and design of link budget for the given 
parameters and conditions.  

--------------------------------------------------------------------------------------------------------------------- 
 

ECEL16 High Speed Electronics 3L:0T:0P 3 credits 

 

Transmission line theory (basics) crosstalk and nonideal effects; signal integrity: impact of 

packages, vias, traces, connectors; non-ideal return current paths, high frequency powerdelivery, 

methodologies for design of high speed buses; radiated emissions and minimizing system noise; 

Noise Analysis: Sources, Noise Figure, Gain compression, Harmonic distortion, 

Intermodulation,Cross-modulation, Dynamic range 

 

Devices: Passive and active, Lumped passive devices (models), Active (models,low vs 

highfrequency) 

 

RF Amplifier Design, Stability, Low Noise Amplifiers, Broadband Amplifiers (and Distributed) 

Power Amplifiers, Class A, B, AB and C, D E Integrated circuit realizations, Cross-over distortion 

Efficiency RF power output stages  
Mixers –Upconversion Downconversion, Conversion gain and spurious response.Oscillators 
Principles.PLL Transceiver architectures  
Printed Circuit BoardAnatomy, CAD tools for PCB design, Standard fabrication, Microvia Boards. 

Board Assembly: Surface Mount Technology, Through Hole Technology, Process Control and 

Design challenges. 
 

Text/Reference Books:  
1. Stephen H. Hall, Garrett W. Hall, James A. McCall “High-Speed Digital System Design: A 

Handbook of Interconnect Theory and Design Practices”, August 2000, Wiley-IEEE Press 

 

2. Thomas H. Lee, “The Design of CMOS Radio-Frequency Integrated Circuits”, 
CambridgeUniversity Press, 2004, ISBN 0521835399.  

3. Behzad Razavi, “RF Microelectronics”, Prentice-Hall 1998, ISBN 0-13-887571-5. 

4. Guillermo Gonzalez, “Microwave Transistor Amplifiers”, 2nd Edition, Prentice Hall.  
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5. Kai Chang, “RF and Microwave Wireless systems”, Wiley.  
6. R.G. Kaduskar and V.B.Baru, Electronic Product design, Wiley India, 2011 

 

Course Outcomes:  
At the end of the course, students will demonstrate the ability to: 

1. Understand significance and the areas of application of high-speed electronics circuits.  
2. Understand the properties of various components used in high speed electronics 

3. Design High-speed electronic system using appropriate components.  
--------------------------------------------------------------------------------------------------------------------- 

 

ECEL17 Wavelets 3L:0T:0P 3 credits 

 

Introduction to time frequency analysis; the how, what and why about wavelets, Short-time Fourier 

transform, Wigner-Ville transform.;Continuous time wavelet transform, Discrete wavelet transform, 

tiling of the time-frequency plane and wave packet analysis, Construction of wavelets. 

Multiresolution analysis. Introduction to frames and biorthogonal wavelets, Multirate signal 

processing and filter bank theory, Application of wavelet theory to signal denoising, image and video 

compression, multi-tone digital communication, transient detection. 
 

Text/Reference Books:  
1. Y.T. Chan, Wavelet Basics, Kluwer Publishers, Boston, 1993.  
2. I. Daubechies, Ten Lectures on Wavelets, Society for Industrial and Applied Mathematics, 

Philadelphia, PA, 1992.  
3. C. K. Chui, An Introduction to Wavelets, Academic Press Inc., New York, 1992.  
4. Gerald Kaiser, A Friendly Guide to Wavelets, Birkhauser, New York, 1995.  
5. P. P. Vaidyanathan, Multirate Systems and Filter Banks, Prentice Hall, New Jersey, 1993.  
6. A.N. Akansu and R.A. Haddad, Multiresolution signal Decomposition: Transforms, 

Subbands and Wavelets, Academic Press, Oranld, Florida, 1992.  
7. B.Boashash, Time-Frequency signal analysis, In S.Haykin, (editor), Advanced Spectral 

Analysis, pages 418--517. Prentice Hall, New Jersey, 1991. 
 

Course Outcomes:  
At the end of the course, students will demonstrate the ability to: 

1. Understand time-frequency nature of the signals.  
2. Apply the concept of wavelets to practical problems. 

3. Mathematically analyze the systems or process the signals using appropriate wavelet  
functions. 

--------------------------------------------------------------------------------------------------------------------- 
 

ECEL18 Embedded Systems 3L:0T:0P 3 credits 

 

The concept of embedded systems design, Embedded microcontroller cores, embedded memories. 

Examples of embedded systems, Technological aspects of embedded systems: interfacing between 

analog and digital blocks, signal conditioning, digital signal processing. sub-  
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system interfacing, interfacing with external systems, user interfacing. Design tradeoffs due to process 

compatibility, thermal considerations, etc., Software aspects of embedded systems: real time 

programming languages and operating systems for embedded systems. 
 

Text/Reference Books:  
1. J.W. Valvano, "Embedded Microcomputer System: Real Time Interfacing", Brooks/Cole, 

2000. 

2. Jack Ganssle, "The Art of Designing Embedded Systems", Newness, 1999.  
3. V.K. Madisetti, "VLSI Digital Signal Processing", IEEE Press (NY, USA), 1995. 

4. David Simon, "An Embedded Software Primer", Addison Wesley, 2000.  
5. K.J. Ayala, "The 8051 Microcontroller: Architecture, Programming, and Applications", 

Penram Intl, 1996. 
 

Course Outcomes:  
At the end of the course, students will demonstrate the ability to: 

1. Suggest design approach using advanced controllers to real-life situations.  
2. Design interfacing of the systems with other data handling / processing systems. 

3. Appreciate engineering constraints like energy dissipation, data exchange speeds etc.  
--------------------------------------------------------------------------------------------------------------------- 

 

ECEL19 Nano electronics 3L:0T:0P 3 credits 

 

Introduction to nanotechnology, meso structures,Basics of Quantum Mechanics: Schrodinger 

equation, Density of States. Particle in a box Concepts, Degeneracy. Band Theory of Solids. Kronig-

Penny Model. Brillouin Zones. 
 

Shrink-down approaches: Introduction, CMOS Scaling, The nanoscale MOSFET, Finfets, Vertical 

MOSFETs, limits to scaling, system integration limits (interconnect issues etc.), 
 

Resonant Tunneling Diode, Coulomb dots, Quantum blockade, Single electron transistors,Carbon 

nanotube electronics, Bandstructure and transport, devices, applications, 2D semiconductors and 

electronic devices, Graphene, atomistic simulation 

 

Text/ Reference Books:  
1. G.W. Hanson, Fundamentals of Nanoelectronics, Pearson, 2009.  
2. W. Ranier, Nanoelectronics and Information Technology (Advanced Electronic Materialand 

Novel Devices), Wiley-VCH, 2003. 

3. K.E. Drexler, Nanosystems, Wiley, 1992.  
4. J.H. Davies, The Physics of Low-Dimensional Semiconductors, Cambridge University 

Press, 1998.  
5. C.P. Poole, F. J. Owens, Introduction to Nanotechnology, Wiley, 2003  
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Course Outcomes:  
At the end of the course, students will demonstrate the ability to:  

1. Understand various aspects of nano-technology and the processes involved in making nano 
components and material.  

2. Leverage advantages of the nano-materials and appropriate use in solving practical 
problems.  

3. Understand various aspects of nano-technology and theprocesses involved in making nano 
components and material.  

4. Leverage advantages of the nano-materials and appropriate use in solving practical 
problems.  

--------------------------------------------------------------------------------------------------------------------- 
 

ECEL20 Error Correcting Codes 3L:0T:0P 3 credits 

 

Linear block codes: Systematic linear codes and optimum decoding for the binary symmetric channel; 

Generator and Parity Check matrices, Syndrome decoding on symmetric channels; Hamming codes; 

Weight enumerators and the McWilliams identities; Perfect codes, Introduction to finite fields and 

finite rings;factorization of (X^n-1) over a finite field; Cyclic Codes. BCH codes; Idempotents and 

Mattson-Solomon polynomials; Reed-Solomon codes,  
Justeen codes, MDS codes, Alterant, Goppa and generalized BCH codes; Spectral properties of 

cyclic  codes.  ;Decoding of BCH codes: Berlekamp's decoding   algorithm, Massey's 

minimum shift register synthesis technique and  its relation  to Berlekamp's algorithm. A 

fast Berlekamp  -  Massey algorithm. Convolution codes; Wozencraft's sequential decoding 

algorithm, Fann's algorithm and other sequential decoding algorithms; Viterbi decoding 

algorithm.        
 

Text/Reference Books:  
1. F.J. McWilliams and N.J.A. Slone, The theory of error correcting codes, 1977.  
2. R.E. Balahut, Theory and practice of error control codes, Addison Wesley, 1983. 

 

Course Outcomes:  
At the end of the course, students will demonstrate the ability to:  

1. Understand the error sources 

2. Understand error control coding applied in digital communication  
--------------------------------------------------------------------------------------------------------------------- 

 

ECEL21 Scientific computing 3L:0T:0P 3 credits 

 

Introduction: Sources of Approximations, Data Error and Computational, Truncation Error and 

Rounding Error, Absolute Error and Relative Error, Sensitivity and Conditioning, Backward Error 
Analysis, Stability and Accuracy  
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Computer Arithmetic: Floating Point Numbers, Normalization, Properties of Floating Point System, 

Rounding, Machine Precision, Subnormal and Gradual Underflow, Exceptional Values, Floating-Point 

Arithmetic, Cancellation 

 

System of liner equations: Linear Systems, Solving Linear Systems, Gaussian elimination,Pivoting, 

Gauss-Jordan, Norms and Condition Numbers, Symmetric Positive Definite Systems and Indefinite 

System, Iterative Methods for Linear Systems 

 

Linear least squares: Data Fitting, Linear Least Squares, Normal Equations Method, Orthogonalization 

Methods, QR factorization, Gram-Schmidt Orthogonalization, Rank Deficiency, and Column Pivoting 

 

Eigenvalues and singular values:Eigenvalues and Eigenvectors, Methods for Computing All 

Eigenvalues, Jacobi Method, Methods for Computing Selected Eigenvalues, Singular Values 

Decomposition, Application of SVD 

 

Nonlinear equations:  Fixed Point Iteration, Newton’s Method, Inverse Interpolation Method  
Optimization: One-Dimensional Optimization, Multidimensional Unconstrained Optimization, 

Nonlinear Least Squares 

 

Interpolation:Purpose for Interpolation, Choice of Interpolating, Function, Polynomial Interpolation, 
Piecewise Polynomial Interpolation 

 

Numerical Integration And Differentiation: Quadrature Rule, Newton-Cotes Rule, Gaussian 

Quadrature Rule, Finite Difference Approximation,
 

Initial Value Problems for 

ODES, Euler’s Method, Taylor 

Series Method, Extrapolation 

Methods, Boundary Value 
Problems For ODES, 

 
 

Method,  
Finite 

 
 

Runga-Kutta Difference 

Methods, Finite Element Method, Eigenvalue Problems
 

Partial Differential Equations,Time Dependent Problems, Time Independent Problems, Solution for 

Sparse Linear Systems, Iterative Methods 

 

Fast Fourier Transform, FFT Algorithm, Limitations, DFT, Fast polynomial Multiplication, 

Wavelets,Random Numbers And Simulation, Stochastic Simulation, Random Number Generators, 

Quasi-Random Sequences 

 

Text/ Reference Books:  
1. Heath Michael T., “Scientific Computing: An Introductory Survey”, McGraw-Hill, 2nd 

Ed., 2002  
2. Press William H., Saul A. Teukolsky, Vetterling William T and Brian P. Flannery, 

“Numerical Recipes: The Art of Scientific Computing”, Cambridge University Press, 3rd 

Ed., 2007  
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3. Xin-she Yang (Ed.)., “Introduction To Computational Mathematics”, World Scientific 

Publishing Co., 2nd Ed., 2008  
4. Kiryanov D. and Kiryanova E., “Computational Science”, Infinity Science Press, 1st Ed., 

2006  
5. Quarteroni, Alfio, Saleri, Fausto, Gervasio and Paola, “Scientific Computing With 

MATLAB And Octave”, Springer, 3rd Ed., 2010 
 

Course Outcomes:  
At the end of the course, students will demonstrate the ability to: 

1. Understand the significance of computing methods, their strengths and application areas.  
2. Perform the computations on various data using appropriate computation tools. 

 

---------------------------------------------------------------------------------------------------------------------  
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ECP1 Project Work –I 

 

The object of Project Work I is to enable the student to take up investigative study in the broad field 

of Electronics & Communication Engineering, either fully theoretical/practical or involving both 

theoretical and practical work to be assigned by the Department on an individual basis or two/three 

students in a group, under the guidance of a Supervisor. This is expected to provide a good initiation 

for the student(s) in R&D work. The assignment to normally include: 

1. Survey and study of published literature on the assigned topic;  
2. Working out a preliminary Approach to the Problem relating to the assigned topic; 

3. Conducting preliminary Analysis/Modelling/Simulation/Experiment/Design/Feasibility;  
4. Preparing a Written Report on the Study conducted for presentation to the Department; 

5. Final Seminar, as oral Presentation before a departmental committee. 
 

--------------------------------------------------------------------------------------------------------------------- 
 

ECP2 Project Work II & Dissertation 

 

The object of Project Work II & Dissertation is to enable the student to extend further the investigative 

study taken up under EC P1, either fully theoretical/practical or involving both theoretical and 

practical work, under the guidance of a Supervisor from the Department alone or jointly with a 

Supervisor drawn from R&D laboratory/Industry. This is expected to provide a good training for the 

student(s) in R&D work and technical leadership. The assignment to normally include:  
1. In depth study of the topic assigned in the light of the Report prepared under EC P1;  
2. Review and finalization of the Approach to the Problem relating to the assigned topic;  
3. Preparing an Action Plan for conducting the investigation, including team work;  
4. Detailed Analysis/Modelling/Simulation/Design/Problem Solving/Experiment as needed; 

5. Final development of product/process, testing, results, conclusions and future directions;  
6. Preparing a paper for Conference presentation/Publication in Journals, if possible; 

7. Preparing a Dissertation in the standard format for being evaluated by the Department.  
8. Final Seminar Presentation before a Departmental Committee.  

 
 
 
 
 

|  
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ENGINEETRING SCIENCE SUBJECTS 
 

Data Structure & Algorithms 
 

Module 1: 

Introduction: Basic Terminologies: Elementary Data Organizations, Data Structure Operations: 

insertion, deletion, traversal etc.; Analysis of an Algorithm, Asymptotic Notations, Time-Space 

trade off. Searching: Linear Search and Binary Search Techniques and their complexity analysis. 

 

Module 2: 

Stacks and Queues: ADT Stack and its operations: Algorithms and their complexity analysis, 

Applications of Stacks: Expression Conversion and evaluation – corresponding algorithms and 

complexity analysis. ADT queue, Types of Queue: Simple Queue, Circular Queue, Priority Queue; 

Operations on each types of Queues: Algorithms and their analysis. 

 

Module 3: 

Linked Lists: Singly linked lists: Representation in memory, Algorithms of several operations: 

Traversing, Searching, Insertion into, Deletion from linked list; Linked representation of Stack and 

Queue, Header nodes, Doubly linked list: operations on it and algorithmic analysis; Circular 

Linked Lists: all operations their algorithms and the complexity analysis.  

Trees: Basic Tree Terminologies, Different types of Trees: Binary Tree, Threaded Binary Tree, 

Binary Search Tree, AVL Tree; Tree operations on each of the trees and their algorithms with 

complexity analysis. Applications of Binary Trees. B Tree, B+ Tree: definitions, algorithms and 

analysis. 
 

Module 4: 

Sorting and Hashing: Objective and properties of different sorting algorithms: Selection Sort, 

Bubble Sort, Insertion Sort, Quick Sort, Merge Sort, Heap Sort; Performance and Comparison 

among all the methods, Hashing. 

Graph: Basic Terminologies and Representations, Graph search and traversal algorithms and 

complexity analysis. 

 

Suggested books: 

1. “Fundamentals of Data Structures”, Illustrated Edition by Ellis Horowitz, Sartaj Sahni, 

Computer Science Press. 

 

Suggested reference books: 

1. Algorithms, Data Structures, and Problem Solving with C++”, Illustrated Edition by Mark Allen 

Weiss, Addison-Wesley Publishing Company 

2. “How to Solve it by Computer”, 2nd Impression by R. G. Dromey, Pearson Education. 
 

 

 

Engineering Mechanics 
Introduction to Engineering Mechanics covering:Force Systems, Basic concepts, System of 

Forces, Coplanar Concurrent Forces, Components in Space – Resultant- Moment of Forces and its 

Application; Couples and Resultant of Force System, Equilibrium of System of Forces, Free body 

diagrams. 

Friction covering: Types of friction, Limiting friction, Laws of Friction, Static and Dynamic 

Friction. 



 

Basic Structural Analysis covering: Equilibrium in three dimensions; Method of Sections; Method 

of Joints; How to determine if a member is in tension or compression; Simple Trusses; Zero force 

members; Beams & types of beams; Frames & Machines;  

Centroid and Centre of Gravity covering: Centroid of simple figures, centroid of composite 

sections; Centre of Gravity and its implications; Area moment of inertia- Definition, Moment of 

inertia , Theorems of moment of inertia, Moment of inertia of standard sections . 

Review of particle dynamics: Rectilinear motion; Plane curvilinear motion (rectangular, path, and 

polar coordinates). curvilinear motion; Work-kinetic energy, power, potential energy.Impulse-

momentum (linear, angular). 

Introduction to Kinetics of Rigid Bodies:Basic terms, general principles in dynamics; Types of 

motion, Instantaneous centre of rotation in plane motion and simple problems; D’Alembert’s 

principle and its applications in plane motion and connected bodies. 

Text/Reference Books:  

1. Irving H. Shames (2006), Engineering Mechanics, 4th Edition, Prentice Hall  

2. F. P. Beer and E. R. Johnston (2011), Vector Mechanics for Engineers, Vol I - Statics, Vol II, – 

Dynamics, 9th Ed, Tata McGraw Hill  

3. R. C. Hibbler (2006), Engineering Mechanics: Principles of Statics and Dynamics, Pearson 

Press.  

4. Andy Ruina and RudraPratap (2011), Introduction to Statics and Dynamics, Oxford University 

Press  

5. Shanes and Rao (2006), Engineering Mechanics, Pearson Education,  

6. Hibler and Gupta (2010),Engineering Mechanics (Statics, Dynamics) by Pearson Education 

 7. Reddy Vijaykumar K. and K. Suresh Kumar(2010), Singer’s Engineering Mechanics  
 

 

 

 

BASIC SCIENCE SUBJECTS 

 

Biology for Engineers 
 

Module 1. (2 hours)- Introduction 

Purpose: To convey that Biology is as important a scientific discipline as Mathematics, Physics 

and Chemistry. Bring out the fundamental differences between science and engineering by 

drawing a comparison between eye and camera, Bird flying and aircraft. Mention the most exciting 

aspect of biology as an independent scientific discipline. Why we need to study biology? 

Discuss how biological observations of 18th Century that lead to major discoveries. Examples from 

Brownian motion and the origin of thermodynamics by referring to the original observation of 

Robert Brown and Julius Mayor. These examples will highlight the fundamental importance of 

observations in any scientific inquiry. 

Module 2. (3 hours)- Classification 

Purpose: To convey that classification per se is not what biology is all about. The underlying 

criterion, such as morphological, biochemical or ecological be highlighted. Hierarchy of life forms 

at phenomenological level. A common thread weaves this hierarchy Classification. Discuss 

classification based on (a) cellularity- Unicellular or multicellular (b) ultrastructure- prokaryotes 

or eucaryotes. (c) energy and Carbon utilisation -Autotrophs, heterotrophs, lithotropes (d) 

Ammonia excretion – aminotelic, uricoteliec, ureotelic (e) Habitata- acquatic or terrestrial (f) 

Molecular taxonomy- three major kingdoms of life. A given organism can come under different 

category based on classification. Model organisms for the study of biology come from different 

groups. E.coli, S.cerevisiae, D. Melanogaster, C. elegance, A. Thaliana, M. musculus 

Module 3. (4 hours)-Genetics 



 

Purpose: To convey that “Genetics is to biology what Newton’s laws are to Physical Sciences” 

Mendel’s laws, Concept of segregation and independent assortment. Concept of allele. Gene 

mapping, Gene interaction, Epistasis. Meiosis and Mitosis be taught as a part of genetics. Emphasis 

to be give not to the mechanics of cell division nor the phases but how genetic material passes 

from parent to offspring. Concepts of recessive ness and dominance. Concept of mapping of 

phenotype to genes. Discuss about the single gene disorders in humans. Discuss the concept of 

complementation using human genetics. 
 

Module 4. (4 hours)-Biomolecules 

Purpose: To convey that all forms of life has the same building blocks and yet the manifestations 

are as diverse as one can imagine Molecules of life. In this context discuss monomeric units and 

polymeric structures. Discuss about sugars, starch and cellulose. Amino acids and proteins. 

Nucleotides and DNA/RNA. Two carbon units and lipids. 

 

 

 

Human Physiology 
                                   

                                   3T-0T-0P: 03 Credits 

 
 

Syllabus: 

 

1. Cell differentiation, cell specialization & Homeostasis: Cell differentiation & specialization. Cell to cell 

interaction, tissues, organs and systems. Homeostasis, feedback system as a fundamental mechanism in 

physiology. 

 

2. Neuron & Glial Cell Structure: Fundamental components and structure of each of the Nervous system 

cells. Nervous System Structure and Function, the hierarchical structure and functioning of the Peripheral, 

and Central Nervous System. Nervous System Physiology: general organization of the central and 

peripheral nervous system (NS), into autonomic and somatic branches, as well as the afferent and efferent 

connections of each portion.  

 

3. Human visual system and image perception: general anatomy and function of the parts of the eye and the 

visual system, Visual perception, The visual process. Optics of the eye, spherical and astigmatic ametropies, 

ocular aberrations, Fundamentals of colour perception. Hue cancellation and opponent colours. Perceiving 

objects. Spatial aspects of visual perception. Perception of objects and shapes. 

 

4. Speech production and perception: Anatomy (structure) and physiology (function) of the systems and 

processes involved in speech production. Respiratory, phonatory, articulatory, resonatory, and nervous 

systems and the contributions of each system to spoken communication. Anatomical structures involved in 

linguistic communication. 

 

5. Heart: Structure and function of the heart, electrical and mechanical properties; and their interrelation for 

proper functioning. 

 

6. Respiratory system: Factors determining ventilation and perfusion. Importance of haemoglobin structure 

and function. Review the different ways of evaluating the pulmonary function. 

 

 

Text Book: 

 

1.Elaine.N. Marieb, ‘Essentials of Human Anatomy and Physiology’, 8th edition, Pearson Education, New 

Delhi ,2007. 



 

 

Reference Books: 

1.William F.Ganong, ‘Review of Medical Physiology’, 22nd edition, McGraw Hill, New Delhi, 2005. 

2. A.K. Jain, ‘Text book of Physiology’, volume I and II, Third edition, Avichal Publishing company, New 

Delhi, 2005. 

 

 

 

 

Subject : Mathematics-III  

  (PDE, Complex Variables and Transform Calculus)  

3T-0T-0P: 03 Credits 

 

Detailed Contents: 

 
Module 1: Partial Differential Equations (12 hours) 

Solution to homogenous and non-homogenous linear partial differential equations second and 

higher order by complimentary function and particular integral method. Flows, vibrations and 

diffusions, second-order linear equations and their classification, Initial and boundary conditions 

(with an informal description of well-posed problems), D'Alembert's solution of the wave 

equation; Duhamel's principle for one dimensional wave equation. Separation of variables method 

to simple problems in Cartesian coordinates. The Laplacian in plane, cylindrical and spherical 

polar coordinates, Solutions with Bessel functions and Legendre functions. One dimensional 

diffusion equation and its solution by separation of variables. Boundary-value problems: Solution 

of boundary-value problems for various linear PDEs in various geometries. 

 

Module 2: Complex Analysis (16 hours) 
Differentiation, Cauchy-Riemann equations, analytic functions, harmonic functions, finding 

harmonic conjugate; elementary analytic functions (exponential, trigonometric, logarithm) and 

their properties; Conformal mappings, Mobius transformations and their properties. Contour 

integrals, Cauchy-Goursat theorem (without proof), Cauchy Integral formula (without proof), 

Liouville’s theorem and Maximum-Modulus theorem (without proof); Taylor’s series, zeros of 

analytic functions, Singularities, Laurent’s series; Residues, Cauchy-Residue theorem (without 

proof), Evaluation of definite integral involving sine and cosine, Evaluation of certain improper 

integrals using the Bromwich contour. Evaluation of definite integral involving sine and cosine. 

Evaluation of certain improper integrals using the Bromwich contour. 

 

Module 3: Transform Calculus (12 hours) 

Polynomials – Orthogonal Polynomials – Lagrange’s, Chebysev Polynomials; Trigonometric 

Polynomials; Laplace Transform, Properties of Laplace Transform, Laplace transform of periodic 

functions. Finding inverse Laplace transform by different methods, convolution theorem. 

Evaluation of integrals by Laplace transform, solving ODEs and PDEs by Laplace Transform 

method. Fourier transforms, Fourier Integrals. Fourier integral theorem (without proof). Fourier 

Transform and inverse transform. Fourier Sine & Cosine Transform, inverse transform.  Z-

transform and Wavelet transforms: properties, methods, inverses and their applications. 

 

Text Books 

[1] B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 36th Edition, 2010. 

[2] H. K. Dass, Advanced Engineering Mathematics, S Chand and Company Pvt. Ltd, Reprint 

2014. 

[3] M. D. Raisinghania, Advanced Differential equations, S Chand and Company Pvt. Ltd 

 



 

Reference Books 

[1] G.B. Thomas and R.L. Finney, Calculus and Analytic geometry, 9thEdition, Pearson, 

Reprint, 2002. 

[2] Erwin Kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, 

2006. 

[3] W. E. Boyce and R. C. DiPrima, Elementary Differential Equations and Boundary Value 

Problems, 9th Edition, Wiley India, 2009. 

[4] S. L. Ross, Differential Equations, 3rd Edition, Wiley India, 1984. 

[5] E. A. Coddington, An Introduction to Ordinary Differential Equations, Prentice Hall India, 

1995. 

[6]  E. L. Ince, Ordinary Differential Equations, Dover Publications, 1958. 

[7]  J. W. Brown and R. V. Churchill, Complex Variables and Applications, 7th Edition, Mc-

Graw Hill, 2004. 

[8]  N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, 9th Editions Laxmi 

Publications, 2014. 

 
 

 

HUMANITIES COURSE 

 

 
MANAGERIAL ECONOMICS        CREDIT-3 
 

1. Nature, scope and methods of managerial economics. 

2. Managerial Economic Concepts – Incremental concept; Opportunity Cost concept; Equi-

marginal concept; discounting concept; Risk & Uncertainty. 

3. Law of Diminishing Marginal Utility. 

4. Demand Analysis – Meaning & type; Law of Demand – features; Exceptions; Market 

Demand Schedule & Curve; Elasticity of Demand – Price elasticity, cross elasticity& 

income elasticity. 

5. Indifference Curve approach and its properties. 

6. Supply – its law, elasticity & curve. 

7. Types of markets; Pricing under various market conditions – Perfect competition, 

imperfect competition & monopolistic competition. 

8. Profit & Profit measurement. 

9. Inflation – meaning; Demand-pull, cost-push inflation; Inflationary gap; Causes and steps 

to control inflation. 

10. National Income – Concepts & methods of measurement; Difficulties in measuring 

national income. 

 

Text Book References- 

1. Managerial Economics by William F. Samuelson and Stephen G. Marks 

2. Managerial Economics: Theory, Applications, and Cases by W. Bruce Allen, Keith 

Weigelt, Neil Doherty and Edwin Mansfield 

3. Managerial Economics by Christopher Thomas and S. Charles Maurice 
 

MANAGEMENT AND ACCOUNTANCY     CREDIT: 4 
 

Module I:  Introduction to Management Challenges for Engineers: Introduction, 

definitions, employment trend in industries, STEM professionals as effective 



 

technical contributors, management and leadership, becoming effective manager in 

the new millennium. 

Planning: Introduction, types of planning, who should do planning, inexact nature 

of strategic planning, planning roles for engineering managers, tools for planning, 

planning activities, some specific advice on planning. 

Organizing: Introduction, definitions, activities of organizing, organizing one’s 

own workplace for productivity, developing organizational structure, enhancing 

corporate performance by organizing examples, concurrent engineering teams, 

delegating, establishing working relationships, informal organizations. 

Leading: Introduction, styles of leadership, leading activities, deciding, 

communicating, motivating, selecting engineering employees, developing people, 

special topics on leading. 

Controlling: Introduction, setting performance standards, benchmarking, 

measuring performance, evaluating performance, correcting performance, means 

of control, general comments, control of management time, control of personnel, 

control of business relationships, control of projects, control of quality, control of 

knowledge. 

Cost accounting for engineering managers: Introduction, product or service 

costing, application of ABC in industry, risk analysis and cost estimation under 

uncertainty, miscellaneous topics.  

Financial Accounting and Management for Engineering Managers:  
Introduction, financial marketing principles, key financial statements, 

fundamentals of financial analysis, balanced score card, capital formation, capital 

assets valuation  

 

Module II:   Accounting: Principles, Concepts and conventions, Double entry system of 

Accounting, Introduction of basis books  of  accounts  of  sole  proprietary  concern,  

Control  accounts for  debtors l and  creditors,  closing  of books  of  accounts and  

preparation  of  Trail  Balance. Final  Accounts  : Trading, Profit  and  Loss  

Accounts  and Balances  Sheet of  Sole Proprietary concern with  normal closing 

entries, Introduction  to Manufacturing  accounts  of partnership firms,  Limited  

Company. Financial Management:  Meaning and role. Ratio  Analysis  :  Meaning  

advantage,  limitations,  types  of  ratios  and  their  usefulness. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

OPEN ELECTIVE COURSES 

Real Time operating Systems (3 0 0 3) 

 

Pre Requisite: ComputerOrganization 

Module 1 
Operating system objectives and functions, Virtual Computers, Interaction of O. S. & hardware 

architecture, Evolution of operating systems, Architecture of OS (Monolithic, Microkernel, Layered, 

Exo- kernel and Hybrid kernel structures), Batch, Multi programming, Multitasking, Multiuser, 

parallel, distributed & real –time O.S. 

 

Module 2 

 

 

Uniprocessor Scheduling: Types of scheduling, Scheduling algorithms: FCFS, SJF, Priority, Round 

Robin, UNIX Multi-level feedback queue scheduling, Thread Scheduling, Multiprocessor scheduling 

concept 

 

Module 3 

Concurrency: Principles of Concurrency, Mutual Exclusion H/W Support, software approaches, 

Semaphores and Mutex, Message Passing techniques,  
Classical Problems of Synchronization: Readers-Writers Problem, Producer Consumer Problem, 

Dining Philosopher problem. Deadlock: Principles of deadlock, Deadlock Prevention, Deadlock 

Avoidance, Deadlock Detection, An Integrated Deadlock Strategies  

Module 4 
Memory Management requirements, Memory partitioning: Fixed, dynamic, partitioning Memory 

allocation Strategies (First Fit, Best Fit, Worst Fit, Next Fit), Fragmentation, Swapping, Segmentation, 

Paging, Virtual Memory, Demand paging, Page Replacement Policies (FIFO, LRU, Optimal, clock), 

Thrashing, Working Set Model  

Module 5 



 

I/O Management and Disk Scheduling: I/O Devices, Organization of I/O functions, Operating System 

Design issues, I/O Buffering, Disk Scheduling (FCFS, SCAN, C-SCAN, SSTF), Disk Caches  

Module 6 

Comparison and study of RTOS: Vxworks and μCOS, Case studies: RTOS for Control Systems  

 

 Text Books:  
1. C.M. Krishna and G.Shin, Real Time Systems, McGraw-Hill International Edition, 1997.  

2. Jean J Labrosse, Embedded Systems Building Blocks Complete and Ready-to-use 

Modules in C, CMP books, 2/e, 1999.  

 

 

 References:  
1. Jean J Labrosse , Micro C/OS-II, The Real Time Kernel, CMP Books, 2011  

2. Sam Siewert, V, Real-Time Embedded Components and Systems: With Linux and RTOS 

(Engineering), 2015  

3. Tanenbaum, Modern Operating Systems, 3/e, Pearson Edition, 2007.  

4. VxWorks: Programmer's Guide 5.4, Windriver, 1999  

5. Wayne Wolf, Computers as Components: Principles of Embedded Computing System 

Design, 2/e, Kindle Publishers, 2005.  

 

 

 

 

OPTIMIZATION TECHNIQUES (3-0-0-3) 

 

Module 1 

Decision-making procedure under certainty and under uncertainty - Operations Research-

Probability and decision- making- Queuing or Waiting line theory-Simulation and Monte- 

Carlo Technique-Nature and organization of optimization problems-Scope and hierarchy of 

optimization- Typical applications of optimization. 

 

Module 2 

Essential features of optimization problems - Objective function- Continuous functions – Discrete 

functions - Unimodal functions - Convex and concave functions, Investment costs and operating 

costs in objective function - Optimizing profitably constraints-Internal and external constraints-

Formulation of optimization problems. Continuous functions - Discrete functions - Unimodal 

functions - Convex and concave functions. 
 

Module 3 

Necessary and sufficient conditions for optimum of unconstrained functions-Numerical methods 

for unconstrained functions - One-dimensional search - Gradient-free search with fixed step size. 

Linear Programming - Basic concepts of linear programming - Graphical interpretation-Simplex 

method - Apparent difficulties in the Simplex method. 

 

Module 4 

Transportation Problem, Loops in transportation table, Methods of finding initial basic feasible 

solution, Tests for optimality. Assignment Problem, Mathematical form of assignment problem, 

methods of solution 

 

Module 5 



 

Network analysis by linear programming and shortest route, maximal flow problem. Introduction 

to Non-traditional optimization, Computational Complexity – NP-Hard, NP-Complete. Tabu 

Search- Basic Tabu search, Neighborhood, Candidate list, Short term and Long term memory 

 

Module 6 

Genetic Algorithms- Basic concepts, Encoding, Selection, Crossover, Mutation. Simulated 

Annealing - Acceptance probability, Cooling, Neighborhoods, Cost function. Application of GA 

and Simulated Annealing in solving sequencing and scheduling problems and Travelling 

salesman problem. 

 

Text Books 

1. Rao S.S., Optimization Theory and Applications, Wiley Eastern. 

2. Hamdy A. Taha, Operations Research – An introduction, Prentice – Hall India. 

3. G. Zapfel, R. Barune and M. Bogl, Meta heuristic search concepts: A tutorial with applications 

to production and logistics, Springer. 

References 

1. Gass S. I., Introduction to Linear Programming, Tata McGraw Hill. 

2. Reeves C., Modern heuristic techniques for combinatorial problems, Orient Longman. 

3. Goldberg, Genetic algorithms in Search, optimization and Machine Learning, Addison 

Wesley. 

4. K. Deb, Optimization for engineering design – algorithms and examples, Prentice Hall of 

India. 

 

IC TECHNOLOGY         CREDIT- 3

  

                                                                     

Unit-I 

 Environment for VLSI Technology: Clean room and safety requirements. Wafer cleaning 

processes and wet chemical etching techniques. 

Unit-II 

Impurity incorporation: Solid State diffusion modeling and technology; Ion Implantation 

modeling, technology and damage annealing; characterization of Impurity profiles. 

Unit-III 

 Oxidation: Kinetics of Silicon dioxide growth both for thick, thin and ultrathin films. Oxidation 

technologies in VLSI and ULSI; Characterization of oxide films; High k and low k dielectrics for 

ULSI. 

 

Unit-IV 

Lithography: Photolithography, E-beam lithography and newer lithography techniques for 

VLSI/ULSI; Mask generation. 

 

Unit-V 

 Chemical Vapour Deposition techniques: CVD techniques for deposition of polysilicon, silicon 

dioxide, silicon nitride and metal films; Epitaxial growth of silicon; modelling and technology. 

 

Unit-VI 

Metal film deposition: Evaporation and sputtering techniques. Failure mechanisms in metal 

interconnects; Multi-level metallisation schemes. 

Unit-VII 

Plasma and Rapid Thermal Processing: PECVD, Plasma etching and RIE techniques;RTP 

techniques for annealing, growth and deposition of various films for use in ULSI. 



 

 

Text/Reference Books: 

1. C.Y. Chang and S.M.Sze (Ed), ULSI Technology, McGraw Hill Companies Inc, 1996. 

2. S.K. Ghandhi, VLSI Fabrication Principles, John Wiley Inc., New York, 1983. 

3. S.M. Sze (Ed), VLSI Technology, 2nd Edition, McGraw Hill, 1988 

4. J.P.Uyemura,CMOS Logic Circuit Design, Kluwer Academic Publishers,1999 
 

 

ADVANCED CONTROL SYSTEM      CREDIT-3 

                                                                                   

 

UNIT –I 

Frequency response design: Design of lag, lead, lag-lead and PID controllers, the Nyquist criterion, 

analysis and design, relative stability and the Bode diagram, closed-loop response, sensitivity, time 

delays; 

UNIT-II 

 Root locus design: construction of root loci, phase-lead and phase-lag design, PID controller 

design; Modern design: controllability and observability, state feedback with integral control, 

reduced order observer; 

 

UNIT-III 

Optimal control design: Solution-time criterion, Control-area criterion, Performance indices, Zero 

steady state step error systems; 

 

 

UNIT-IV 

 Modern control performance index: Quadratic performance index, Ricatti equation; Digital 

controllers: Use of z-transform for closed loop transient response, stability analysis using bilinear 

transform and Jury method, deadbeat control, Digital control design using state feedback;  

UNIT-V 

On-line identification and control: On-line estimation of model and controller parameters. 

 

Text Books : 

1. G. F. Franklin, J. D. Powel and A. E. Emami-Naeini: Feedback Control of Dynamic Systems, 

Prentice Hall Inc. 2002. 

2. M. Gopal: Control Systems, 3/e, Tata McGraw Hill, 2008. 

 

References: 

1. M. Gopal: Digital Control and State Variable Methods, Tata McGraw Hill, 2003. 

2. K. J. Astrom and T. Hagglund: Advanced PID Control, ISA, Research Triangle Park, NC 27709, 

2005. 

 
  

Software Engineering and Project Management (3-0-0-3) 
 

Module 1 

Introduction to software engineering- scope of software engineering – historical aspects, economic 

aspects, maintenance aspects, specification and design aspects, team programming aspects. 

Software engineering a layered technology –processes, methods and tools. Software process 

models – prototyping models, incremental models, spiral model, waterfall model. 

 



 

Module 2 

Process Framework Models: Capability maturity model (CMM), ISO 9000. Phases in Software 

development – requirement analysis requirements elicitation for software, analysis principles, 

software prototyping, specification. 

 

Module 3 

 

Planning phase – project planning objective, software scope, empirical estimation models- 

COCOMO, single variable model, staffing and personal planning. Design phase – design process, 

principles, concepts, effective modular design, top down, bottom up strategies, stepwise 

refinement. 

 

Module 4 

Coding – programming practice, verification, size measures, complexity analysis, coding 

standards. Testing – fundamentals, white box testing, control structure testing, black box testing, 

basis path testing, code walk-throughs and inspection, testing strategies-Issues, Unit testing, 

integration testing, Validation testing, System testing. 

 

Module 5 

Maintenance-Overview of maintenance process, types of maintenance. Risk management: 

software risks - risk identification-risk monitoring and management. Project Management concept: 

People – Product-Process- Project. 

 

Module 6 

Project scheduling and tracking: Basic concepts relation between people and effort-defining task 

set for the software project-selecting software engineering task Software configuration 

management: Basics and standards User interface design - rules. Computer aided software 

engineering tools - CASE building blocks, taxonomy of CASE tools, integrated CASE 

environment. 

 

References 

1. Roger S. Pressman, Software Engineering : A practitioner’s approach, McGraw Hill publication, 

Eighth edition, 2014 

2. Walker Royce, Software Project Management : A unified frame work, Pearson Education, 1998 

3. Ian Sommerville, Software Engineering, University of Lancaster, Pearson Education, Seventh 

edition, 2004. 

4. K. K.Aggarwal and Yogesh Singh, Software Engineering, New age International Publishers, 

Second edition, 2005. 

5. S.A. Kelkar, Software Project Management: A concise study, PHI, Third edition, 2012. 

 

CYBER SECURITY (3-0-0 -3) 

Prerequisite: Computer Communication 

Module 1 

Introduction to Vulnerability Scanning 

Overview of vulnerability scanning, Open Port / Service Identification, Banner / Version Check, 

Traffic Probe, Vulnerability Probe, Vulnerability Examples, OpenVAS, Metasploit. 

 

Module 2 

 

Network Vulnerability Scanning 



 

Networks Vulnerability Scanning - Netcat, Socat, understanding Port and Services tools - 

Datapipe, Fpipe, WinRelay, Network Reconnaissance – Nmap, THC-Amap and System tools, 

Network Sniffers and Injection tools – Tcpdump and Windump, Wireshark, Ettercap, Hping, 

Kismet 

 

Module 3 

Network Defense tools 

Firewalls and Packet Filters: Firewall Basics, Packet Filter Vs Firewall, How a Firewall Protects 

a Network, Packet Characteristic to Filter, Stateless Vs Stateful Firewalls, Network Address 

Translation (NAT) and Port Forwarding, the basic of Virtual Private Networks, Linux Firewall, 

Windows Firewall, Snort: Introduction Detection 

 

Module 4 

Web Application Tools 

Scanning for web vulnerabilities tools: Nikto, W3af, HTTP utilities - Curl, OpenSSL and tunnel, 

Application Inspection tools – Zed Attack Proxy, Sqlmap. DVWA, Webgoat, Password Cracking 

and Brute-Force Tools – John the Ripper, L0htcrack, Pwdump, HTCHydra 

 

Module 5 

Introduction to Cyber Crime and law 

Cyber Crimes, Types of Cybercrime, Hacking, Attack vectors, Cyberspace and Criminal Behavior, 

Clarification of Terms, Traditional Problems Associated with Computer Crime, Introduction to 

Incident Response, Digital Forensics, Computer Language, Network Language, Realms of the 

Cyber world, A Brief History of the Internet, Recognizing and Defining Computer Crime, 

Contemporary Crimes, Computers as Targets, Contaminants and Destruction of Data, Indian IT 

ACT 2000. 

 

Module 6 

Introduction to Cyber Crime Investigation 

Firewalls and Packet Filters, password Cracking, Keyloggers and Spyware, Virus and Warms, 

Trojan and backdoors, Steganography, DOS and DDOS attack, SQL injection, Buffer Overflow, 

Attack on wireless Networks 

Text Books: 

1. Mike Shema , Anti-Hacker Tool Kit, Mc Graw Hill 

2. Nina Godbole and Sunit Belpure, Cyber Security Understanding Cyber Crimes, Computer 

Forensics and Legal Perspectives, Wiley 

References: 

1. Achyut S.Godbole Data Communication and Networking,2e, McGraw –Hill Education New 

Delhi,2011 

 

 

 

PROFESSIONAL ETHICS (3-0-0-3) 

Prerequisite: NIL 

Module 1 

Morals, values and Ethics – Integrity – Work ethic – Service learning – Civic virtue – Respect for 

others – Living peacefully – Caring – Sharing – Honesty – Courage – Valuing time – Cooperation 

– Commitment – Empathy – Self-confidence – Character – Spirituality – Introduction to Yoga and 

meditation for professional excellence and stress management 

 

Module 2 



 

Senses of ‘Engineering Ethics’ – Variety of moral issues – Types of inquiry – Moral dilemmas – 

Moral Autonomy – Kohlberg’s theory – Gilligan’s theory – Consensus and Controversy – 

Professions and Professionalism – Professional Ideals and Virtues – Uses of Ethical Theories 

 

Module 3 

Engineering as Experimentation – Engineers as responsible Experimenters – Research Ethics -

Codes of Ethics – Industrial Standards - A Balanced Outlook on Law – The Challenger Case 

Study 

Module 4 

Safety and Risk – Assessment of Safety and Risk – Risk Benefit Analysis – Reducing Risk – The 

Government Regulator’s Approach to Risk - Chernobyl Case Studies and Bhopal 

 

Module 5 

Collegiality and Loyalty – Respect for Authority – Collective Bargaining – Confidentiality – 

Conflicts of Interest – Occupational Crime – Professional Rights – Employee Rights – Intellectual 

Property Rights (IPR) – Discrimination 

 

Module 6 

Multinational Corporations – Business Ethics – Environmental Ethics – Computer Ethics - Role 

in Technological Development – Weapons Development – Engineers as Managers – Consulting 

Engineers – Engineers as Expert Witnesses and Advisors – Honesty – Moral Leadership – 

Sample Code of Conduct 

 

 

Text Books: 

1. Charles E Harris, Michael S Pritchard and Michael J Rabins, “Engineering Ethics Concepts 

and Cases”, Thompson Learning, 2000. 

2. Jayasree Suresh and B. S. Raghavan, Human Values and Professional Ethics, 3rd Edition, S. 

Chand Publications 

3. Mike Martin and Ronald Schinzinger, “Ethics in Engineering”, McGraw-Hill, New York, 

2005. 

References: 

1. Charles D Fledderman, Engineering Ethics, Prentice Hall, New Mexico, 1999. 

2. David Ermann and Michele S Shauf, Computers, Ethics and Society, Oxford University Press, 

2003 

3. Edmund G Seebauer and Robert L Barry, Fundamentals of Ethics for Scientists and Engineers, 

Oxford University Press, Oxford, 2001. 

4. Govindarajan M, Natarajan S, Senthil Kumar V S., Engineering Ethics, Prentice Hall of India, 

New Delhi 2004. 

5. John R Boatright, Ethics and the conduct of Business, Pearson education, New Delhi, 2003. 

6. Prof. (Col) P S Bajaj and Dr. Raj Agrawal, Business Ethics – An Indian Perspective, Biztantra, 

New Delhi, 2004. 

 

 

CRYPTOGRAPHY AND NETWORK SECURITY.      CREDIT- 3 

UNIT - I 

 INTRODUCTION: OSI Security Architecture - Classical Encryption techniques - Cipher 

Principles - Data Encryption Standard - Block Cipher Design Principles and Modes of Operation 

- Evaluation criteria for AES - AES Cipher - Triple DES - Placement of Encryption Function - 

Traffic Confidentiality 

                                                                                        



 

UNIT –II 

 : PUBLIC KEY CRYPTOGRAPHY : Key Management - Diffie-Hellman key Exchange - Elliptic 

Curve Architecture and Cryptography - Introduction to Number Theory - Confidentiality using 

Symmetric Encryption - Public Key Cryptography and RSA. 

 

UNIT - III 

: AUTHENTICATION AND HASH FUNCTION Authentication requirements - Authentication 

functions - Message Authentication Codes - Hash Functions - Security of Hash Functions and 

MACs - MD5 message Digest algorithm - Secure Hash Algorithm - RIPEMD - HMAC Digital 

Signatures - Authentication Protocols - Digital Signature Standard 

UNIT - IV 

: NETWORK SECURITY: Authentication Applications: Kerberos - X.509 Authentication Service 

- Electronic Mail Security - PGP - S/MIME - IP Security - Web Security. 

UNIT – V 

 : SYSTEM LEVEL SECURITY: Intrusion detection - password management - Viruses and 

related Threats - Virus Counter measures - Firewall Design Principles - Trusted Systems. 

Text Books: 

1. William Stallings, "Cryptography And Network Security - Principles and Practices", 

Prentice Hall of India, Third Edition, 2003. 

 

References: 

1. Atul Kahate, "Cryptography and Network Security", Tata McGraw-Hill, 2003. 

2. Bruce Schneier, "Applied Cryptography", John Wiley & Sons Inc, 2001. 

3. Charles B. Pfleeger, Shari Lawrence Pfleeger, "Security in Computing", Third Edition, 

Pearson Education, 2003. 

 

 

SPREAD SPECTRUM COMMUNICATION     CREDIT-3 

Unit-I 

Introduction to spread spectrum systems Pulse-Noise Jamming, Low Probability of Detection, 

Direct Sequence Spread Spectrum (BPSK, QPSK, MSK), Frequency-Hop Spread Spectrum, 

Coherent Slow-Frequency-Hop Spread Spectrum, Noncoherent Slow-Frequency-Hop Spread 

Spectrum, Noncoherent Fast-Frequency-Hop Spread Spectrum, Hybrid Direct Sequence/ 

Frequency-Hop Spread Spectrum. 

Unit-II 

  Performance of Spread Spectrum Systems in Jamming Environments Models of Spread Spectrum 

Communication Systems, Performance of Spread Spectrum Systems without Coding, Performance 

in AWGN, Performance in Partial-Band Jamming, Performance in Pulsed-Noise Jamming, 

Performance in Single-Tone Jamming, Performance in Multiple-Tone Jamming. 

Unit-III 

 Code-Division Multiple Access Channel and Optimum Multiuser Detection Frequency-Flat 

Fading Model, Frequency-Selective Fading Model, Homogeneous Fading Model, Antenna Arrays, 

Optimum Detector for Synchronous Channels, Optimum Detector for Asynchronous Channels, 

Performance Analysis in Rayleigh Fading. 

Unit-IV  

Sub-Optimum Multiuser Detectors Optimum Linear Multiuser Detection, Decorrelating Detector 

for the Synchro nous Channel, Decorrelating Detector for the Asynchronous Channel, 

Performance Analysis of Decorrelating Detectors, Linear Minimum Mean Square Error(MMSE) 

Linear Multiuser Detection, Performance of MMSE Linear Multiuser Detection, Adaptive MMSE 

Linear Multiuser Detection, Blind MMSE Multiuser Detection. 

Unit-V  



 

Multiple Input Multiple Output Communication Systems Physical Modeling of MIMO Fading 

Channels, Fast Fading MIMO Channels, Capacity of MIMO Channels with CSI at Receiver, 

Performance Gain of MIMO Systems, Receiver Architectures for MIMO Systems, Multiuser 

Communication in MIMO Systems, Space Devision Multiple Access (SDMA).   

References:  
1. R. E. Ziemer, R. L. Peterson and D. E. Borth, “Introduction to Spread Spectrum 

Communications”, Prentice-Hall, 1995.  

2. S. Verdu, “Multiuser Detection”, Cambridge University Press, 1998.  

3. D. Tse and P. Viswanath, “Fundamentals of Wireless Communication”, Cambridge 

University Press, 2005.  

4. J. Proakis and M. Salehi, “Digital Communications”, 5Th Edition, McGraw-Hill Book 

Company, 2007. [5] Research articles 

 

 

 

MICROWAVE INTEGRATED CIRCUIT DESIGN    CREDIT- 3 

 

UNIT-I 

METHODS OF ANALYSIS IN MIC 

Introduction, Types of MICs and their technology, Propagating models, Analysis of MIC by 

conformal transformation, Numerical method, Hybrid mode analysis, Losses in microstrip, 

Introduction to slot line and coplanar waveguide. 

                                                                           

           

UNIT-II 

COUPLERS AND LUMPED ELEMENTS 

Introduction to coupled microstrip, Even and odd mode analysis, Branch line couplers, Design and 

fabrication of lumped elements for MICs, Comparison with distributed circuits. 

                                                                                      

UNIT-III 

PASSIVE AND ACTIVE DEVICES 

Ferrimagnetic substrates and inserts, Microstrip circulators, Phase shifters, Microwave transistors, 

Parametric diodes and amplifiers, PIN diodes, Transferred electron devices, Avalanche diodes, 

IMPATT, BARITT devices. 

                                                                                   

UNIT-IV 

HIGH &LOW POWER CIRCUITS 

Introduction, Impedance transformers, Filters, High power circuits, Low power circuits, MICs in 

Radar and satellite 

                                                                                  

UNIT-V 

FABRICATION METHODS 

Fabrication process of MMIC, Hybrid MICs, Dielectric substances, Thick film and thin film 

technology and materials, Testing methods, Encapsulation and mounting of devices. 

 

Reference Books 

1. Gupta K.C and Amarjit Singh, “Microwave Integrated Circuits”, John Wiley, New York, 1975. 

2. Hoffman R.K “Hand Book of Microwave Integrated Ciruits”, Artech House, Boston, 1987. 
 

 

 

RF CIRCUIT DESIGN         CREDIT- 3 



 

UNIT-I  

Introduction :  Importance of radiofrequency design, Dimensions and units, frequency spectrum.  

RF behavior of passive components : High frequency resistors, capacitors and inductors.  Chip 

components and Circuit board considerations : Chip resistors, chip capacitors, surface mounted 

inductors.  

UNIT-II 

Transmission Line Analysis : Two-wire lines, Coaxial lines and Microstrip lines. Equivalent 

circuit representation, Basic laws, Circuit parameters for a parallel plate transmission line. General 

Transmission Line Equation : Kirchhoff voltage and current law representations, Traveling  

voltage and current waves, general impedance definition, Lossless transmission line model.  

Microstrip Transmission Lines. Terminated lossless transmission line : Voltage reflection 

coefficient, propagation constant and phase velocity, standing waves. Special terminated 

conditions : Input impedance of terminated lossless line, Short circuit transmission line, Open 

circuit transmission line, Quarter wave transmission line.  Sourced and Loaded Transmission Line 

: Phasor representation of source, Power considerations for a transmission line, input impedance 

matching, return loss and insertion loss.  

UNIT-III.  

The Smith Chart :  Reflection coefficient in Phasor form, Normalized Impedance equation, 

Parametric reflection coefficient equation, graphical representation, Impedance transformation for 

general load, Standing wave ratio, Special transformation conditions. Admittance Transformations 

: Parametric admittance equation, Additional graphical displays. Parallel and series Connections : 

Parallel connections of R and L connections, Parallel connections of R and C connections, Series 

connections of R and L connections, Series connections of R and C connections, Example of a T 

Network.  

UNIT-IV 

 RF Filter Design :  Filter types and parameters, Low pass filter, High pass filter, Bandpass and 

Bandstop filter, Insertion Loss. Special Filter Realizations : Butterworth type filter, Chebyshev 

type filters, Denormalization of standard low pass design.  Filter Implementation : Unit Elements, 

Kuroda’s Identities and Examples of Microstrip Filter Design.  Coupled Filters : Odd and Even 

Mode Excitation, Bandpass Filter Design, Cascading bandpass filter elements, Design examples.  

UNIT-V 

 Active RF Components :  Semiconductor Basics : Physical properties of semiconductors, PN-

Junction, Schottky contact.  Bipolar-Junction Transistors : Construction, Functionality, 

Temperature behaviour, Limiting values. RF Field Effect Transistors : Construction, Functionality, 

Frequency response, Limiting values.  High Electron Mobility Transistors : Construction, 

Functionality, Frequency response.  

 

UNIT-VI 

 Active RF Component Modeling :  Transistor Models : Large-signal BJT Models, Small-signal 

BJT Models, Large-signal FET Models, Small-signal FET Models.  Measurement of Active 

Devices : DC Characterization of Bipolar Transistors, Measurements of AC parameters of Bipolar 

Transistors, Measurement of Field Effect Bipolar Transistors Transistor Parameters.  

Reference Books 

1.  Reinhold Ludwig, “RF circuit design, theory and applications” Pavel Bretchko, “Pearson Asia 

Education”, Edition 2001. 

2. D.Pozar, “Microwave Engineering”, John Wiley & Sons, New York, 1998. 

3. Bahil and P. Bhartia, “Microwave Solid State Circuit Design”, John Willey & Sons, New York, 

1998. 

 

Materials Engineering 
 



 

Course Contents: 

Crystal Structure: Unit cells, Metallic crystal structures, Ceramics. Imperfection in solids: Point, 

line, interfacial and volume defects; dislocation strengthening mechanisms and slip systems, 

critically resolved shear stress. (6) 

 

Mechanical Property measurement: Tensile, compression and torsion tests; Young’s modulus, 

relations between true and engineering stress-strain curves, generalized Hooke’s law, yielding and 

yield strength, ductility, resilience, toughness and elastic recovery; Hardness: Rockwell, Brinell 

and Vickers and their relation to strength. (6) 

 

Static failure theories: Ductile and brittle failure mechanisms, Tresca, Von-mises, Maximum 

normal stress, Mohr-Coulomb and Modified Mohr-Coulomb; Fracture mechanics: Introduction to 

Stress-intensity factor approach and Griffith criterion. Fatigue failure: High cycle fatigue, Stress-

life approach, SN curve, endurance and fatigue limits, effects of mean stress using the Modified 

Goodman diagram; Fracture with fatigue, Introduction to non destructive testing (NDT) (8) 

 

Alloys, substitutional and interstitial solid solutions- Phase diagrams: Interpretation of binary 

phase diagrams and microstructure development; eutectic, peritectic, peritectoid and monotectic 

reactions. Iron Iron-carbide phase diagram and microstrctural aspects of ledeburite, austenite, 

ferrite and cementite, cast iron.(6) 

 

Heat treatment of Steel: Annealing, tempering, normalising and spheroidising, isothermal 

transformation diagrams for Fe-C alloys and microstructure development. Continuous cooling 

curves and interpretation of final microstructures and properties- austempering, martempering, 

case hardening, carburizing, nitriding, cyaniding, carbo-nitriding, flame and induction hardening, 

vacuum and plasma hardening (6) 

 

Alloying of steel, properties of stainless steel and tool steels, maraging steels- cast irons; grey, 

white, malleable and spheroidal cast irons- copper and copper alloys; brass, bronze and cupro-

nickel; Aluminium and Al-Cu – Mg alloys- Nickel based superalloys and Titanium alloys (8) 

 

Text Books: 

1. W. D. Callister, 2006, “Materials Science and Engineering-An Introduction”, 6th Edition, 

Wiley India. 

2. Kenneth G. Budinski and Michael K. Budinski, “Engineering Materials”, Prentice Hall of 

India Private Limited, 4th Indian Reprint, 2002. 

3. V. Raghavan, “Material Science and Engineering’, Prentice Hall of India Private Limited, 

1999. 

4. U. C. Jindal, “Engineering Materials and Metallurgy”, Pearson, 2011. 

 

 

Wind and Solar Energy Systems 
 

Module 1: Physics of Wind Power: (5 Hours) 

History of wind power, Indian and Global statistics, Wind physics, Betz limit, Tip speed ratio, stall 

and pitch control, Wind speed statistics-probability distributions, Wind speed and power-

cumulative distribution functions. 

Module 2: Wind generator topologies: (12 Hours) 

Review of modern wind turbine technologies,Fixed and Variable speed wind turbines, Induction 

Generators, Doubly-Fed Induction Generators and their characteristics, Permanent- Magnet 



 

Synchronous Generators, Power electronics converters. Generator-Converter configurations, 

Converter Control. 

Module 3: The Solar Resource: (3 Hours) 

Introduction, solar radiation spectra, solar geometry, Earth Sun angles, observer Sun angles, solar 

day length, Estimation of solar energy availability. 

Module 4: Solar photovoltaic: (8 Hours) 

Technologies-Amorphous, monocrystalline, polycrystalline; V-I characteristics of a PV cell, PV 

module, array, Power Electronic Converters for Solar Systems, Maximum Power Point Tracking 

(MPPT) algorithms. Converter Control. 

Module 5: Network Integration Issues: (8 Hours) 

Overview of grid code technical requirements. Fault ride-through for wind farms - real and reactive 

power regulation, voltage and frequency operating limits, solar PV and wind farm behavior during 

grid disturbances. Power quality issues. Power system interconnection experiences in the world. 

Hybrid and isolated operations of solar PV and wind systems. 

Module 6: Solar thermal power generation: (3 Hours) 

Technologies, Parabolic trough, central receivers, parabolic dish, Fresnel, solar pond, elementary 

analysis. 

 

Text / References: 
1. T. Ackermann, “Wind Power in Power Systems”, John Wiley and Sons Ltd., 2005. 

2. G. M. Masters, “Renewable and Efficient Electric Power Systems”, John Wiley and Sons, 2004. 

3. S. P. Sukhatme, “Solar Energy: Principles of Thermal Collection and Storage”, McGraw Hill, 1984. 

4. H. Siegfried and R. Waddington, “Grid integration of wind energy conversion systems” John Wiley 

and Sons Ltd., 2006. 

5. G. N. Tiwari and M. K. Ghosal, “Renewable Energy Applications”, Narosa Publications, 2004. 

6. J. A. Duffie and W. A. Beckman, “Solar Engineering of Thermal Processes”, John Wiley & Sons, 

1991. 

 

 

Mechatronic Systems 
 

Course Contents: 

Introduction: Definition of Mechanical Systems, Philosophy and approach;  

 

Systems and Design: Mechatronic approach, Integrated Product Design, Modeling, Analysis and 

Simulation, Man-Machine Interface; 

 

Sensors and transducers: classification, Development in Transducer technology, Optoelectronics- 

Shaft encoders, CD Sensors, Vision System, etc.; 

 

Drives and Actuators: Hydraulic and Pneumatic drives, Electrical Actuators such as servo 

motor and Stepper motor, Drive circuits, open and closed loop control;  

 

Embedded Systems: Hardware Structure, Software Design and Communication, Programmable 

Logic Devices, Automatic Control and Real Time Control Systems; 

 

Smart materials: Shape Memory Alloy, Piezoelectric and Magnetostrictive Actuators: Materials, 

Static and dynamic characteristics, illustrative examples for positioning, vibration isolation, etc.; 

 

Micromechatronic systems: Microsensors, Microactuators; Micro-fabrication techniques LIGA 

Process: Lithography, etching, Micro-joining etc. Application examples; Case studies Examples 



 

of Mechatronic Systems from Robotics Manufacturing, Machine Diagnostics, Road vehicles and 

Medical Technology. 

 

Course Outcomes: 

Upon completion of this course, students will get an overview of mechatronics applications 

and the use of micro-sensors and microprocessors. 

Text Books: 

1) Mechatronics System Design, Devdas Shetty & Richard A. Kolk, PWS Publishing 

Company (Thomson Learning Inc.) 

2) Mechatronics: A Multidisciplinary Approach, William Bolton, Pearson Education 

3) A Textbook of Mechatronics ,R.K.Rajput, S. Chand & Company Private Limited 

4) Mechatronics: Electronic Control Systems in Mechanical and Electrical Engineering, 

William Bolton, Prentice Hall 

 

Electrical Machines 
 

 

Course Outcomes: 

At the end of this course, students will demonstrate the ability to 

Understand the concepts of magnetic circuits. 

Understand the operation of dc machines. 

Analyse the differences in operation of different dc machine configurations. 

Analyse single phase and three phase transformers circuits. 

Magnetic fields and magnetic circuits (6 Hours) 

Review of magnetic circuits - MMF, flux, reluctance, inductance; review of Ampere Law and 

Biot Savart Law; Visualization of magnetic fields produced by a bar magnet and a current 

carrying coil - through air and through a combination of iron and air; influence of highly permeable 

materials on the magnetic flux lines. 

Module 2: Electromagnetic force and torque (9 Hours) 

B-H curve of magnetic materials; flux-linkage vs current characteristic of magnetic circuits; linear 

and nonlinear magnetic circuits; energy stored in the magnetic circuit; force as a partial derivative 

of stored energy with respect to position of a moving element; torque as a partial derivative of 

stored energy with respect to angular position of a rotating element. Examples - galvanometer coil, 

relay contact, lifting magnet, rotating element with eccentricity or saliency 

Module 3: DC machines (8 Hours) 

Basic construction of a DC machine, magnetic structure - stator yoke, stator poles, pole-faces or 

shoes, air gap and armature core, visualization of magnetic field produced by the field winding 

excitation with armature winding open, air gap flux density distribution, flux per pole, induced 

EMF in an armature coil. Armature winding and commutation – Elementary armature coil and 

commutator, lap and wave windings, construction of commutator, linear commutation Derivation 

of back EMF equation, armature MMF wave, derivation of torque equation, armature reaction, air 

gap flux density distribution with armature reaction. 

Module 4: DC machine - motoring and generation (7 Hours) 

Armature circuit equation for motoring and generation, Types of field excitations - separately 

excited, shunt and series. Open circuit characteristic of separately excited DC generator, back EMF 

with armature reaction, voltage build-up in a shunt generator, critical field resistance and critical 

speed. V-I characteristics and torque-speed characteristics of separately excited, shunt and series 

motors. Speed control through armature voltage. Losses, load testing and back-to-back testing of 

DC machines 

Module 5: Transformers (12 Hours) 



 

Principle, construction and operation of single-phase transformers, equivalent circuit, phasor 

diagram, voltage regulation, losses and efficiency Testing - open circuit and short circuit tests, 

polarity test, back-to-back test, separation of hysteresis and eddy current losses Three-phase 

transformer - construction, types of connection and their comparative features, Parallel operation 

of single-phase and three-phase transformers, Autotransformers - construction, principle, 

applications and comparison with two winding transformer, Magnetizing current, effect of 

nonlinear B-H curve of magnetic core material, harmonics in magnetization current, Phase 

conversion - Scott connection, three-phase to six-phase conversion, Tap-changing transformers - 

No-load and on-load tap-changing of transformers, Three-winding transformers. Cooling of 

transformers. 

Text / References: 

1. A. E. Fitzgerald and C. Kingsley, "Electric Machinery”, New York, McGraw Hill 

Education, 2013. 

2. A. E. Clayton and N. N. Hancock, “Performance and design of DC machines”, CBS 

Publishers, 2004. 

3. M. G. Say, “Performance and design of AC machines”, CBS Publishers, 2002. 

4. P. S. Bimbhra, “Electrical Machinery”, Khanna Publishers, 2011. 

5. I. J. Nagrath and D. P. Kothari, “Electric Machines”, McGraw Hill Education, 2010. 

 

 

 

 

 

Operating Systems 

 

Detailed contents 

Module 1: 

Introduction: Concept of Operating Systems, Generations of Operating systems, Types of 

Operating Systems, OS Services, System Calls, Structure of an OS - Layered, Monolithic, 

Microkernel Operating Systems, Concept of Virtual Machine. Case study on UNIX and 

WINDOWS Operating System. 

Module 2: 

Processes: Definition, Process Relationship, Different states of a Process, Process State 

transitions, Process Control Block (PCB), Context switching 

Thread: Definition, Various states, Benefits of threads, Types of threads, Concept of multithreads, 

Process Scheduling: Foundation and Scheduling objectives, Types of Schedulers, Scheduling 

criteria: CPU utilization, Throughput, Turnaround Time, Waiting Time, Response Time; 

Scheduling algorithms: Pre-emptive and Non pre-emptive, FCFS, SJF, RR; Multiprocessor 

scheduling: Real Time scheduling: RM and EDF. 

Module 3: 

Inter-process Communication: Critical Section, Race Conditions, Mutual Exclusion, Hardware 

Solution, Strict Alternation, Peterson’s Solution, The Producer\ Consumer Problem, Semaphores, 

Event Counters, Monitors, Message Passing, Classical IPC Problems: Reader’s & Writer Problem, 

Dinning Philosopher Problem etc. 

Module 4: 

Deadlocks: Definition, Necessary and sufficient conditions for Deadlock, Deadlock Prevention, 

Deadlock Avoidance: Banker’s algorithm, Deadlock detection and Recovery. 

Module 5: 

Memory Management: Basic concept, Logical and Physical address map, Memory allocation: 

Contiguous Memory allocation – Fixed and variable partition– Internal and External fragmentation 



 

and Compaction; Paging: Principle of operation – Page allocation – Hardware support for paging, 

Protection and sharing, Disadvantages of paging. 

Virtual Memory: Basics of Virtual Memory – Hardware and control structures – Locality of 

reference, Page fault , Working Set , Dirty page/Dirty bit – Demand paging, Page Replacement 

algorithms: Optimal, First in First Out (FIFO), Second Chance (SC), Not recently used (NRU) and 

Least Recently used (LRU). 

Module 6: 

I/O Hardware: I/O devices, Device controllers, Direct memory access Principles of I/O Software: 

Goals of Interrupt handlers, Device drivers, Device independent I/O software, Secondary-Storage 

Structure: Disk structure, Disk scheduling algorithms 

File Management: Concept of File, Access methods, File types, File operation, Directory 

structure, File System structure, Allocation methods (contiguous, linked, indexed), Free-space 

management (bit vector, linked list, grouping), directory implementation (linear list, hash table), 

efficiency and performance. 

Disk Management: Disk structure, Disk scheduling - FCFS, SSTF, SCAN, C-SCAN, Disk 

reliability, Disk formatting, Boot-block, Bad blocks 

Suggested books: 

1. Operating System Concepts Essentials, 9th Edition by AviSilberschatz, Peter Galvin, Greg 

Gagne, Wiley Asia Student Edition. 

2. Operating Systems: Internals and Design Principles, 5th Edition, William Stallings, Prentice 

Hall of India. 

Suggested reference books: 

1. Operating System: A Design-oriented Approach, 1st Edition by Charles Crowley, Irwin 

Publishing 

2. Operating Systems: A Modern Perspective, 2nd Edition by Gary J. Nutt, Addison-Wesley 

3. Design of the Unix Operating Systems, 8th Edition by Maurice Bach, Prentice-Hall of India 

4. Understanding the Linux Kernel, 3rd Edition, Daniel P. Bovet, Marco Cesati, O'Reilly and 

Associates 

 

 

Database Management Systems 
 

Module 1 

Database system architecture: Data Abstraction, Data Independence, Data Definition Language 

(DDL), Data Manipulation Language (DML). 

Data models: Entity-relationship model, network model, relational and object oriented data 

models, integrity constraints, data manipulation operations. 

Module 2: 

Relational query languages: Relational algebra, Tuple and domain relational calculus, SQL3, 

DDL and DML constructs, Open source and Commercial DBMS - MYSQL, ORACLE, DB2, SQL 

server. 

Relational database design: Domain and data dependency, Armstrong's axioms, Normal forms, 

Dependency preservation, Lossless design. 

Query processing and optimization: Evaluation of relational algebra expressions, Query 

equivalence, Join strategies, Query optimization algorithms. 

Module 3: 

Storage strategies: Indices, B-trees, hashing. 

Module 4: 

Transaction processing: Concurrency control, ACID property, Serializability of scheduling, 

Locking and timestamp based schedulers, Multi-version and optimistic Concurrency Control 

schemes, Database recovery. 



 

Module 5: 

Database Security: Authentication, Authorization and access control, DAC, MAC and RBAC 

models, Intrusion detection, SQL injection. 

Module 6: 

Advanced topics: Object oriented and object relational databases, Logical databases, Web 

databases, Distributed databases, Data warehousing and data mining. 

Suggested books: 

1. “Database System Concepts”, 6th Edition by Abraham Silberschatz, Henry F. 

Korth, S. Sudarshan, McGraw-Hill. 

Suggested reference books 

1 “Principles of Database and Knowledge – Base Systems”, Vol 1 by J. D. Ullman, 

Computer Science Press. 

2 “Fundamentals of Database Systems”, 5th Edition by R. Elmasri and S. Navathe, 

Pearson Education 

3 “Foundations of Databases”, Reprint by Serge Abiteboul, Richard Hull, Victor 

Vianu, Addison-Wesley 

 

OPTO ELECTRONIC DEVICES 

 

Module 1 

 

Optical processes in semiconductors – electron hole recombination, absorption, Franz-Keldysh 

effect, Stark effect, quantum confined Stark effect, deep level transitions, Auger recombination 

heat generation and dissipation, heat sources. 

 

Module2 

 

Lasers – threshold condition for lasing, line broadening mechanisms, axial and transverse laser 

modes, heterojunction lasers, distributed feedback lasers, DBR lasers, quantum well lasers, 

tunneling based lasers, modulation of lasers. 

 

Module3 

 

Nitride light emitters, nitride material properties, InGaN/GaN LED, structure and working, 

performance parameters, InGaN/GaN Laser Diode, structure and working, performance 

parameters. White-light LEDs, generation of white light with LEDs, generation of white light by 

dichromatic sources, ,generation of white light by trichromatic sources, temperature dependence 

of trichromatic, 7generation of white light by tetrachromatic and pentachromatic sources, white-

light sources based on wavelength converters. 

 

 

Module 4 

 

Optical modulators using pn junction, electro-optical modulators, acousto-optical modulators, 

Raman-Nath modulators, Franz-Keldysh and Stark effect modulators, quantum well 

electroabsorption modulators, optical switching and logic devices, optical memory. 

 

Module5 

 

Optical detection – PIN, APD, modulated barrier photodiode, Schottky barrier photodiode, 

wavelength selective detection, micro cavity photodiodes.Optoelectronic ICs, advantages, 



 

integrated transmitters and receivers, guided wave devices. Working of LDR, liquid crystal 

display, structure, TFT display, structure, polymer LED, organic LED. 

 

Module 6 

 

Introduction to optical components, directional couplers, multiplexers, attenuators, isolators, 

circulators, tunable filters, fixed filters, add drop multiplexers, optical cross connects, wavelength 

convertors, optical bistable devices. 

 

Text Books: 

1. Pallab Bhattacharya: Semiconductor Optoelectronic Devices, Pearson, 2009 

2. Yariv, Photonics Optical Electronics in modern communication, 6/e ,Oxford Univ 

Press,2006. 

References: 

1. Alastair Buckley, Organic Light-Emitting Diodes, Woodhead, 2013. 

2. B E Saleh and M C Teich, Fundamentals of Photonics:, Wiley-Interscience, 1991 

3. Bandyopadhay, Optical communicatoion and networks, PHI, 2014. 

4. Mynbaev, Scheiner, Fiberoptic Communication Technology, Pearson, 2001. 

5. Piprek, Semiconductor Optoelectronic Devices, Elsevier, 2008. 

6. Xun Li, Optoelectronic Devices Design Modelling and Simulation, Cambridge 

University Press, 2009 

 

 

 

ARTIFICIAL INTELLIGENCE 

 

Module 1 

 

Introduction: What is AI, The foundations of AI, History and applications, Production systems. 

Structures and strategies for state space search. Informed and Uninformed searches. 

 

Module 2 

 

Search Methods: data driven and goal driven search. Depth first and breadth first search, DFS 

with iterative deepening. Heuristic search-best first search, A * algorithm.AO* algorithm, 

Constraint Satisfaction. Crypt Arithmetic Problems 

 

Module 3 

 

AI representational schemes- Semantic nets, conceptual dependency, scripts, frames, 

introduction to agent based problem solving, Machine learning-symbol based-a frame work for 

symbol based learning. 

 

Module 4  

 

Advanced Search: Heuristics in Games, Design of good heuristic-an example. Min-Max Search 

Procedure, Alpha Beta pruning, 

 

Module 5 

 



 

Learning Concepts: Version space search. Back propagation learning. Social and emergent 

models of learning-genetic algorithm, classifier systems and genetic programming. 

 

Module 6 

 

Expert Systems: rule based expert systems. Natural language processing-natural language 

understanding problem, deconstructing language. Syntax stochastic tools for language analysis, 

natural language applications 

 

Text Books: 

1. E Rich, K Knight, Artificial Intelligence, 3/e, Tata McGraw Hil, 2009. 

2. George.F.Luger, Artificial Intelligence- Structures and Strategies for Complex 

Problem Solving, 4/e, Pearson Education. 2002. 

References: 

1. D. Poole and A. Mackworth. Artificial Intelligence: Foundations of Computational 

Agents, Cambridge University Press, 2010 Available online: http://artint.info/ 

2. Dan W Patterson, Introduction to Artificial Intelligence,Pearson,2009 

3. Deepak Khemeni,A First course in Artificial Intelligence,Tata McGraw Hill,2013 

4. Maja J. Mataric ,Robotics Primer,MIT press,2007 

5. Patrick Henry Winston,Artificial intelligence,Addisson wessley,1992 

6. Stefan Edelkamp, Stefan Schroedl, Heuristic Search: Theory and Applications, 

Morgan Kaufman, 2011. 

7. Stuart Jonathan Russell, Peter Norvig, Artificial intelligence, A modern approach,3rd 

edition, pearson,2010 

 

Internet of Things  
 

 

Module 1 

 
 Internet: An Overview: Introduction, History of Internet, Internet Technology, Basics of 

Internet, Classification of Internet, Topologies, Applications, Internet of Things and Related 

Future Internet Technologies, Internet of Things Vision, Towards the IoT Universe(s), The 

Internet of Things Today.  

 

Module 2 

 
 Internet Communication Technologies, Networks and Communication , Processes , Data 

Management , IoT Related Standardization , Protocol, Communication protocols, Types of 

communication protocols, Addressing Schemes, M2M Service Layer Standardisation, OGC 

Sensor Web for IoT, IEEE and IETF,  

ITU-T, Current trends in Internet: Internet of everything, Internet of everything, Internet of 

things, Storage, Databases.  

 

Module 3 

 
Cloud Technology: Introduction, Overview, Why cloud ? , How to implement cloud ?, Usage of cloud, 

Scalable Computing, Cloud computing, Characteristics of cloud computing, Classifications, Virtual 

machines, Virtualization technology, Models of distributed and cloud computing, Distributed 

computing, Clustering, Grid computing, Service oriented Architecture. Performance and Security, 

Performance analysis, Security, Implementations of Cloud computing.  



 

 

Module4 

 
Internet of Things: IoT : An overview, Introduction, Characteristics, IoT technology, IoT as a Network 

of Networks, IoT architecture, IoT developments, Smart Technology, Brief introduction of smart 

technology, Smart devices, Smart environment. IoT Components, Basic Principles, Embedded 

technology Vs IoT, Sensors, Wireless sensor networks, Aurdino, Rasberry Pi.  

 

Module 5 

 
Prototyping in IoT, Basics of prototypes, Prototyping in IoT, Communication in IoT, Prototyping 

model, Data handling in IoT, fabryq, Bluetooth Low Energy, μfabryq, Operating Systems for Low-

End IoT Devices, Open Source Oss, Contiki, RIOT, FreeRTOS, TinyOS, OpenWSN, nuttX, eCos, 

mbedOS, L4 microkernel family, uClinux, Android and Brillo, Other open source OS, Closed Source 

Oss, ThreadX, QNX, VxWorks, Wind River Rocket, PikeOS, emboss, Nucleus RTOS, Sciopta, 

μC/OS-II and μC/OS-III.  

 

Module 6 
Big Data, BigData versus IoT, BigData influcement in IoT, A cyclic model of BigData, Cloud and 

Internet of Things, Data Storage, Analysis and Communication, Classifications, Characteristics of 

BigData, Types of BigData, Analysing of Data, Applications, Real time situations, BigData tools, A 

combined application of IoT , Cloud and BigData in IoT.  

 

 

 Text Books:  
1. Anthony Townsend., Smart cities: big data, civic hackers, and the quest for a new utopia, WW 

Norton & Company, 2013  

2. Arshdeep Bahga, Vijay Madisetti, , Internet of things: a hands-on approach, CreateSpace 

Independent Publishing Platform, 2013.  

3. Dieter Uckelmann, Mark Harrison, Michahelles Florian (Ed.), Architecting the internet of things, 

Springer, 2011  

4. Dr. Ovidiu Vermesan, Dr Peter Friess, Internet of Things: Converging Technologies for Smart 

Environments and Integrated Ecosystems, River Publishers, 2013  

5. Olivier Hersent, David Boswarthick, Omar Elloumi The internet of things: key applications and 

protocols, Wiley, 2012.  

 

References:  
1. Adrian McEwen, Hakim Cassimally, Designing internet of things, John Wiley & Sons, 2013 .  

2. Charalampos, Doukas, Building Internet of things with the Arduino, Creat space .  

3. Rob Faludi, Building wireless sensor networks, O’Reilly.  

4. Cuno Pfister, Getting started with the internet of things, Maker Media, Inc., 2011 .  

 

 



 

 


