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OBJECTIVES:  The objective of this course is to fulfill the needs of engineers to understand 

applications of Numerical Analysis, Transform Calculus and Statistical techniques in order to 

acquire mathematical knowledge and to solving wide range of practical problems appearing in 

different sections of science and engineering. More precisely, the objectives are:  

To introduce effective mathematical tools for the Numerical Solutions algebraic and 

transcendental equations. 

 To enable young technocrats to acquire mathematical knowledge to understand Laplace 

transformation, Inverse Laplace transformation and Fourier Transform which are used in 

various branches of engineering.  

 To acquaint the student with mathematical tools available in Statistics needed in various 

field of science and engineering. 

Module 1: Numerical Methods – 1: (8 hours): Solution of polynomial and transcendental 

equations – Bisection method, Newton-Raphson method and Regula-Falsi method. Finite 

differences, Relation between operators, Interpolation using Newton’s forward and backward 

difference formulae. Interpolation with unequal intervals: Newton’s divided difference and 

Lagrange’s formulae. 

Module 2: Numerical Methods – 2: (6 hours): Numerical Differentiation, Numerical 

integration: Trapezoidal rule and Simpson’s 1/3rd and 3/8 rules. Solution of Simultaneous Linear 

Algebraic Equations by Gauss’s Elimination, Gauss’s Jordan, Crout’s methods, Jacobi’s, Gauss-

Seidal, and Relaxation method., 

Module 3: Numerical Methods – 3: (10 hours): Ordinary differential equations:  Taylor’s 

series, Euler and modified Euler’s methods. RungeKutta method of fourth order for solving first 

and second order equations.  Milne’s and Adam’s predicator-corrector methods. Partial 

differential equations: Finite difference solution two dimensional Laplace equation and Poission 

equation, Implicit and explicit methods for one dimensional heat equation (Bender-Schmidt and 

Crank-Nicholson methods), Finite difference explicit method for wave equation. 

Module 4: Transform Calculus: (8 hours): 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  by Laplace Transform method,  Fourier transforms.



Module 5: Concept of Probability: (8 hours): Probability Mass function, Probability Density 

Function, Discrete Distribution: Binomial, Poisson’s, Continuous Distribution:  Normal 

Distribution, Exponential Distribution.

Textbooks/References: 

1. P. Kandasamy, K. Thilagavathy, K. Gunavathi, Numerical Methods, S. Chand & Company, 

2nd Edition, Reprint 2012. 

2. S.S. Sastry, Introductory methods of numerical analysis, PHI, 4th Edition, 2005.  

3. Erwin kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, 2006. 

4. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 35th Edition, 2010.  

5. N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications, 

Reprint, 2010. 

6. Veerarajan T., Engineering Mathematics, Tata McGraw-Hill, New Delhi, 2008.   

7. P. G. Hoel, S. C. Port and C. J. Stone, Introduction to Probability Theory, Universal Book 

Stall, 2003 (Reprint). 

8. S. Ross, A First Course in Probability, 6th Ed., Pearson Education India, 2002.  

9. W. Feller, An Introduction to Probability Theory and its Applications, Vol. 1, 3rd Ed., Wiley, 

1968. Statistics
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Electronics & Communication Engineering III-Semester

EC302 ELECTRONIC MEASUREMENTS AND INSTRUMENTATION

Unit-1 Theory of Measurement: Introduction, Characteristics of Instruments and measurement 

systems (Static &Dynamic) Error analysis: Sources, types and statistical analysis. Instrument 

Calibration: Comparison Method. DC and AC Ammeter, DC Voltmeter- Chopper type and solid-

state, AC voltmeter using  Rectifier. Average, RMS, Peak responding voltmeters, Multi-meter, 

Power meter, Bolometer and Calorimeter. 

Unit-2 CRO:  Different parts of CRO, Block diagram, Electrostatic focusing, Electrostatic 

deflection, Post deflection acceleration. Screen for CRTs, Graticules, Vertical and Horizontal 

deflection system, Time base circuit, Oscilloscope Probes, Applications of CRO, Special purpose 

CROs- Multi input, Dual trace, Dual beam, Sampling, Storage (Analog and Digital) Oscilloscope 

Bridges :Maxwell’s bridge (Inductance and Inductance-Capacitance), Hay’s bridge, Schering 

bridge (High voltage and Relative permittivity), Wein bridge. Impedance measurement by Q-

meter

Unit-3 (Transducer): Classification of Transducers, Strain gauge, Displacement Transducer 

Linear Variable Differential Transformer (LVDT) and Rotary Variable Differential Transformer 

(RVDT), Temperature Transducer- Resistance Temperature Detector (RTD), Thermistor, 

Thermocouple, Piezo-electric transducer, Optical Transducer- Photo emissive, Photo conductive, 

Photo voltaic, Photo-diode, Photo Transistor

Unit-4  Signal and Function Generators, Sweep Frequency Generator, Pulse and Square Wave 

Generator, Beat Frequency Oscillator, Digital display system and indicators, Classification of 

Displays, Display devices: Light Emitting diodes (LED) and Liquid Crystal Display(LCD).

Unit-5     Advantages of Digital Instrument over Analog Instrument, Digital-to-analog 

conversion (DAC) - Variable resistive type, R-2R ladder Type, Binary ladder, Weighted 

converter using Op-amp and transistor, Practical DAC. Analog-todigital Conversion (ADC) -

Ramp Technique, Dual Slope Integrating Type, Integrating Type (voltage to frequency), 

Successive Approximations. Digital voltmeters and multi-meters, Resolution and sensitivity of 

digital multi-meter. 



Text/Reference Books:

1. Albert D. Helfrick, William David Cooper, “Modern electronic instrumentation and 

measurement techniques”, TMH 2008.

2. Oliver Cage, “Electronic Measurements and Instrumentation”, TMH, 2009.

3. Alan S. Morris, “Measurement and Instrumentation Principles”, Elsevier (Buterworth 

Heinmann), 2008.

4. David A. Bell, “Electronic Instrumentation and Measurements”, 2nd Ed., PHI, New Delhi 

2008.

5. H.S. Kalsi, “Electronics Instrumentation”, TMH Ed. 2004

6. A.K.Sawhney, “A Course in Electrical and Electronic Measurements and 

Instrumentation”, Dhanpat Rai. 

7. MMS Anand, “Electronic Instruments & Instrumentation Technology”, PHI Pvt. Ltd., 

New Delhi Ed. 2005
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EC303 DIGITAL SYSTEM DESIGN

Unit-1 Number Systems: Decimal, Binary, Octal and Hexadecimal systems, conversion from 

one base to another, Codes-BCD, Excess- 3, Gray Reflected ASCII, EBCDIC. 

Logic gates and binary operations- AND, OR, NOT, NAND, NOR, Exclusive–OR and 

Exclusive– NOR Implementations of Logic Functions using gates, NAND–NOR 

implementations – Multi level gate implementations- Multi output gate implementations.

Boolean postulates and laws – De-Morgan’s Theorem - Principle of Duality, Boolean function, 

Canonical and standard forms,Minimization of Boolean functions, Minterm,Maxterm, Sum of 

Products (SOP), Product of Sums (POS),Karnaugh map Minimization, Don’t care conditions, 

Quine-McCluskey method of minimization.

Unit-2 Combinational logic circuits :Half adder – Full Adder – Half subtractor - Full 

subtractor– Parallelbinary adder, parallel binary Subtractor – Fast Adder - Carry Look Ahead 

adder– Serial. Adder/Subtractor - BCD adder – Binary Multiplier – Binary Divider -

Multiplexer/De-multiplexer – decoder - encoder – parity checker – parity generators –

codeconverters - Magnitude Comparator.

Unit-3. Sequential Logic Design: Building blocks like S-R, JK and Master-Slave JK FF, Edge 

triggered FF,  Finite state machines, Design of synchronous FSM, Algorithmic State Machines 

charts. Designing synchronous circuits like Pulse train generator, Pseudo Random Binary 

Sequence generator, Clock generation

Unit-4 Registers and Counters: Asynchronous Ripple or serial counter. Asynchronous 

Up/Down counter - Synchronous counters – Synchronous Up/Downcounters – Programmable 

counters – Design of Synchronous counters: state diagram-State table –State minimization –State 

assignment - Excitation table and maps-Circuit. Implementation - Modulo–n counter, Registers –

shift registers - Universal shift registers. Shift register counters – Ring counter – Shift counters -

Sequence generators.

Unit-5 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.



Text/Reference Books:

1. Malvino & Leach, “Digital Principles and Applications”, TMH. 

2. M. Morris Mano, “Digital Logic Design”, PHI

3. R.P. Jain, “Modern Digital Design”, TMH.

4. S. Salivahanan & S. Arivazhagan, “Digital Circuits and Design”, Vikas Publishing.

5. D. Roy Chaudhuri, Digital Circuits, “An Introduction Part -1 & 2”,  Eureka Publisher. 

6. Ronald J Tocci , “Digital Systems, Principles and Applications”, PHI.

7. Taub & Schilling, “Digital Integrated Electronics”, TMH.

LAB

1. Study of different basic digital logic gates and verification of their Truth Table.

2. Study and verification of the law of Boolean Algebra and De-Morgan’s    Theorem. 

3. Construction and verification of various combinational circuits such as Half Adder, Full 

Adder, Half & Full Subtractor.

4. Study of Multiplexer, De-multiplexer.

5. Study of Different Code Converters, Encoder, Decoder. 

6. Construction and verification of various types of Flip-Flops using gates and      IC’s.

7. Construction and Verification of different Shift Registers.

8. Construction and verification of different types of Counters.

9. Study of important TTL technologies, Verifications of important TTL Circuit Parameters. 
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EC304 Electronic Devices

Unit-1 Semiconductor  Material Properties: Elemental  & compound semiconductor  

materials , Bonding forces and Energy bands in intrinsic and extrinsic silicon, Charge carrier in 

semiconductors , carrier concentration, Junction properties,  Equilibrium condition, biased 

junction, Steady state condition, breakdown mechanism (Rectifying Diodes, Zener Diodes), 

Metal Semiconductor Junction.

Special diodes: Tunnel diodes, Varactor diodes, Schottky diode, Photo diodes, Photodetector, 

LED, solar cell.

Unit-2 Diode circuits:  Ideal and Practical diode, Clipper, Clamper. 

Power Supply: Rectifiers-Half wave,   Full wave, Bridge rectifier, filter circuits, Voltage 

regulation using shunt & series regulator circuits, Voltage regulation using IC. 

Unit-3 Fundamentals of BJT: Construction, basic operation, current components and 

equations,CB, CE and CC configuration, input and output characteristics, Early effect, Region of 

operations: active, cut-off and saturation region. BJT as an amplifier. Ebers-Moll model, Power 

dissipation in transistor (Pd, max rating), Photo transistor. Transistor biasing circuits and 

analysis: Introduction, various biasing methods: Fixed bias,Self bias, Voltage Divider bias, 

Collector to base bias, Load-line analysis: DC and AC analysis, Operating Point and Bias 

Stabilization and Thermal Runaway. Transistor as a switch. 

Unit-4 Small Signal analysis: Small signal Amplifier,Amplifier Bandwidth, Hybrid model, 

analysis of transistor amplifier using h-parameter, Multistage Amplifier: Cascading amplifier, 

Boot-strapping Technique, Darlington amplifier and cas-code amplifier, Coupling methods in 

Large Signal analysis and Power Amplifiers: Class A,Class B,Class AB, Class C, Class D, 

Transformer coupled and Push-Pull amplifier. 



Unit-5 FET construction- JFET: Construction, n-channel and p-channel, transfer and drain 

characteristics, parameters, Equivalent model and voltage gain, analysis of FET in CG, CS and 

CD configuration. Enhancement and Depletion MOSFET drain and transfer Characteristics. Uni-

junction Transistor (UJT) and Thyristors: UJT: Principle of operation, characteristics, UJT 

relaxation oscillator.

Text/Reference Books:

1. Millman &  Halkias, “Electronic Devices And Circuits”, TMH. 

2. Salivahanan, Kumar & Vallavaraj, “Electronic Devices And Circuits”, TMH.

3. Boylestad & Neshelsky, “Electronic Devices & Circuits”, PHI.

4. Schilling & Belove, “Electronic Circuits , Discrete & Integrated”, TMH. 

5. Chattopadhyay & Rakhshit, “Electronic Fundamentals & Applications”, New Age 

6. Adel S. Sedra & Kenneth C. Smith, “Microelectronic Circuits”, OUP. 

7. R. A. Gayakwad, “Op-Amps And Linear Integrated Circuits”, PHI

8. Theodore F. Bogart, Jeffrey S. Beasley, “Guillermo Rico Electronic Devices & Circuits”.

9. Allen Mottershead, “Electronic Devices & Circuits”.

ELECTRONIC DEVICES LAB

1. Diode Characteristic 

a) pn junction diode Characteristics and Static & Dynamic resistance measurement 

from graph. 

b) To plot Zener diode Characteristics curve. 

2. Clipper Clamper

a) To plot the Characteristics curve of various clamper circuits.

b) To plot the Characteristics curve of various clamper circuits.

3. Half wave, full wave & bridge rectifier

a) To measure Vrms, Vdc for half wave, full wave & bridge rectifier.

b) To measure ripple factor, ratio of rectification for full wave & half wave rectifier.

4. Voltage regulation using zener diode shunt regulator and transistor series voltage 

regulator in the following cases

a) Varying input

b) Varying load

5. Characteristic of BJT 

a) To plot the input & output Characteristics curve in CB & CE configuration

b) To find & and Q point from the above curve.



c) To plot the Characteristics curve of various clipper circuits.

6. h- Parameter

To measure h- parameter (Av, Ai, Ro & Ri) in CE Amplifier

7. Multi Stage Amplifier 

a) To plot the Characteristics curve for Direct Coupled Amplifier.

b) To plot the Characteristics curve for RC Coupled Amplifier. 

c) To plot the Characteristics curve for transformer Coupled Amplifier.

8. FET Characteristic

a) To plot the Characteristics curve for n channel – JFET in CS configuration.

b) To find out pinch off voltage from the above characteristics curve 

9    UJT Characteristic

a) To plot the Characteristics curve for UJT.

b) To determine intrinsic stand off  ratio.
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EC305 Network Analysis

Unit-1 Introduction to circuit theory: basic circuit element R,L,C and their characteristics in 

terms of linearity & time dependant nature, voltage & current sources, controlled & uncontrolled 

sources KCL and KVL analysis, Steady state sinusoidal analysis using phasors; Concept of 

phasor & vector, impedance & admittance, Nodal & mesh analysis, analysis of magnetically 

coupled circuits. Dot convention, coupling coefficient, tuned circuits, Series & parallel resonance

Unit-2 Network Graph theory: Concept of Network graph, Tree, Tree branch & link, Incidence 

matrix, cut set and tie set matrices, dual networks 

Unit-3 Network Theorems: Thevenins & Norton’s, Super positions, Reciprocity, Compensation, 

Substitution, Maximum power transfer, and Millman’s theorem, Tellegen’s theorem, problems 

with dependent & independent sources.

Unit-4  Transient analysis: Transients in RL, RC&RLC Circuits, initial& final conditions, time 

constants. Steady state analysis 

Laplace transform: solution of Integro-differential equations, transform of waveform synthesized 

with step ramp, Gate and sinusoidal functions, Initial & final value theorem, Network Theorems 

in transform domain. 

Unit-5     Two port parameters: Z, Y, ABCD, Hybrid parameters, their inverse & image 

parameters, relationship between parameters, Interconnection of two ports networks, Reciprocity 

and Symmetry in all parameter. 

Text/Reference Books: 1. M.E. Van Valkenburg, Network Analysis, (Pearson)  

2. S P Ghosh A K Chakraborty Network Analysis & Synth. (MGH). 

3. http://www.nptelvideos.in/2012/11/networks-and-systems.html 

REFERENCE:- 1. Sudhakar-Circuit Network Analysis & Synth(TMH).

2. J. David Irwin Engineering Circuit analysis tenth edition, Wiley india. 

3. Kuo- Network Analysis & Synthesis, Wiley India. 

4. Robert L Boylestad introductory Circuit analysis, Pearson  

5. Smarajit Ghosh, NETWORK THEORY: ANALYSIS AND SYNTHESIS (PHI). 



6. Roy Choudhary D; Network and systems; New Age Pub.

7. Bhattacharya and Singh- Network Analysis & Synth (Pearson) 

EXPERIMENTS LIST:-

1. To Verify Thevenin Theorem and Superposition Theorem. 

2. To Verify Reciprocity Theorem and Millman’s Theorem.  

3. To Verify Maximum Power Transfer Theorem. 

4. To Determine Open Circuit and Short Circuit parameters of a Two Port Network. 

5. To Determine A,B, C, D parameters of a Two Port Network. 

6. To determine h parameters of a Two Port Network.  

7. To Find Frequency Response of RLC Series Circuit RLC parallel Circuit and determine 

resonance and 3dB frequencies. 

8. To determine charging and discharging times of Capacitors.



RAJIV GANDHI PROUDYOGIKI VISHWAVIDYALAYA, BHOPAL

New Scheme Based On AICTE Flexible Curricula

Electronics & Communication Engineering III-Semester

EC306 EMI Lab

List of Experiments:

1. Study of Cathode Ray Oscilloscope. 

2. Study of displacement measurement by LVDT. 

3. Force measurement by strain gauge. 

4. Measurement of Capacitor using Q-meter. 

5. Measurement of Self-induction using Q-meter. 

6. Temperature measurement by thermistor. 

7. Study of optical Transducers: Photo-diode, Photo-Transistor.  

8. Design of digital to analog converter, R-2R ladder Type and analysis of its 

characteristics.

9. To measurement of the unknown Inductance by using Maxwell’s bridge method. 

10. To measurement of the unknown capacitance by using Schering bridge method.

11. To measurement of the unknown Frequency by using Wein’s bridge method.

12. To measurement of the unknown Inductance by using Hay’s bridge method. 

13. To calculate Frequency and amplitude using CRO & Function Generator.

14. To calculate Frequency using Lissajious Pattern. 

15. To study RVDT.

16. Study of Function Generator.

17. Temperature measurement by  thermocouple.  

18. Temperature measurement by RTD. 

19. Study of optical Transducers: Photo conductive, Photo voltaic. 

20. To study digital Multimeter.
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Electronics & Communication Engineering V-Semester 

EC501 MICROPROCESSOR AND ITS APPLICATIONS

UNIT I Salient features of advanced microprocessors. RISC & CISC processors. Review and  

evolution  of advanced microprocessors:8086,8088, 80186/286/386/486/Pentium, 

introduction to 8086 processor: Register organization of 8086,Architecture,signal description 

of 8086,minimum mode 8086 systems and timings and maximum mode 8086 systems and 
timings 

 
UNIT II Intel 8086 microprocessor programming: 8086 Instruction Set, Addressing modes,

Assembly Language Programming with Intel 8086 microprocessor

UNIT III Introduction to the various interfacings chips like 8155, 8255, Interfacings key
boards, LEDs , ADC, DAC and memory Interfacing.

 

UNIT IV General purposes programmable peripheral devices ( 8253), 8254 programmable 

interval timer, 8259A programmable interrupt controller & 8257 DMA controller, USART, 

serial I/O & data Communication .

 

UNIT V Introduction to microcontrollers (8051) and embedded systems: 8051 architecture, 

pin description , I/O configuration , interrupts, addressing modes, an overview of 8051 

instruction set, embedded system, use of microcontrollers in embedded systems

 

Reference Books: 
1. Advance microprocessor and peripheral –A.K. Ray and K. M. Bhurchandi, Tata Mcgraw Hill

2. Microprocessor and Interfacing – D.V.Hall, McGraw Hill. 
3. The Intel microprocessor - Barry B. Brey, Pearson 

4. The 8086 & 8088 Microprocessor- LIU  and Gibson, Tata McGraw Hill

5. The 8051 microcontroller and embedded systems-M.A. Mazidi, Janice GillispieMazidi,

Pearson Prentice Hall

 

 

 



2 

 

RAJIV GANDHI PROUDYOGIKI VISHWAVIDYALAYA, BHOPAL

New Scheme Based On AICTE Flexible Curricula 

Electronics & Communication Engineering V-Semester 

EC502 DIGITAL COMMUNICATION  

Unit I 

Sampling theorem for low pass and band pass signals, Ideal sampling, Natural sampling, Flat 

top sampling, crosstalk, aliasing, time division multiplexing, PAM, PWM and PPM their 

generation and detection.  

Unit II 
Pulse code modulation, Quantization, quantization noise, companding, Inter symbol 

interference, Eye pattern, Delta and adaptive modulation, Encoding techniques: On-Off  
signaling, Polar signaling, RZ signaling, Bipolar signaling, AMI, Manchester code, 

Differential encoding their advantage and disadvantages. 

Unit III 

Band pass data transmission: ASK, Binary phase shift keying (BPSK), QPSK, DPSK, 
coherent and non coherent BFSK, minimum shift keying, QAM, Concept of M-ary PSK and 

M-ary FSK.  Spectral properties of QPSK and MSK.  

UNIT IV 

Matched filter and correlator detector. Gram Schmidt orthogonalization procedure and 

concept of signal space for the computation of probability of error, calculation of  error 

probability for BPSK, QPSK, QAM and coherent BFSK, comparison of different modulation 

techniques. 

Unit V  

Concept of information theory, entropy, information rate, channel capacity, Shannon’s 

theorem, Shannon Hartley theorem , BW and signal to noise ratio trade off,   sources 

encoding,  extension of zero memory source, Error correcting codes: linear block codes and 

cyclic codes: encoder and decoder circuits, burst error correcting codes, concept of 

convolution codes.

 

Reference Books: 

1. Communication Systems –Simon Haykins, Wiley
2. Principle of Communication Systems-Taub and Schilling, Tata McGraw-Hill

3. Communication Systems-Singh and Sapre, Tata McGraw-Hill
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Electronics & Communication Engineering V-Semester 

Departmental Elective EC- 503 (A) Communication Network and Transmission Lines (CNTL)

 
Unit I

Characteristic Parameters of symmetrical and asymmetrical two port networks and their 

design Image impedance, iterative impedance, characteristic impedance, propagation 

coefficient, image transfer coefficient , iterative transfer coefficient, Lattice and Bridged T 

networks, reactive matching networks, matching techniques, insertion loss, symmetrical and 

asymmetrical attenuators and their design. 

Unit II 

Passive LC Filters Analysis and design of Low pass, high pass, band pass and band 

elimination filters, m-derived filters, composite filters, Filter specifications, Butterworth 

approximation, Chebyshev  approximation, elliptic function approximation, frequency 

transformation. 

Unit III 

Positive real function LC, RL, RC, and RLC network synthesis, Foster and Cauer network, 

minimum positive real function, Brune’s method, Bott-Duffin method, Synthesis-Coefficient. 

Unit IV 

Transmission line fundamentals Lumped parameter equivalent, voltage and current on a 

transmission line, infinite line, characteristic impedance and propagation constant, waveform 

distortion, attenuation and phase equalizers, distortion-less line, loading, liner reflection on a 

line, reflection coefficient, input and transfer impedances, open circuit and short circuit line, 

reflect

fault, construction and design of two wire line and coaxial cable. Academic Session 2017-18  

Unit V

Line at radio frequencies Parameters of line and coaxial cable at radio frequencies, 

dissipation-less line, voltage and current on a dissipation-less line, standing waves, standing 

wave ratio, input impedance of open circuit and short circuit, power and impedance 

measurement on lines, eighth-wave, quarter-wave and half wave line, circle diagram, Smith 

chart, solution of problems using Smith chart, single and double stub matching .introduction 

to micro-strip lines and its analysis.

           References:
           1. Ryder: Networks and Transmission Lines, PHI Learning.  

           2. Valkenberg: Introduction to Modern Network synthesis, Wiley India.  

           3. Suresh: Electric Circuits and Networks, Pearson Education.  

           4. Raju: Electromagnetic field theory and Transmission Lines, Pearson Education.  

           5. Ganesan: Transmission Lines and Waveguides, TMH. 

           6. Rao: Electromagnetic Waves and Transmission Lines, PHI learning.
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Electronics & Communication Engineering V-Semester 

Departmental Elective EC- 503 (B) MOBILE COMMUNICATION

 

Unit I Introduction to wireless communication systems, different generations of wireless networks. 

Cellular system design fundamentals, frequency reuse, handoff strategies, Interference and system 

capacity, Trunking and grade of service. 

 

Unit II Mobile radio propagation: free space propagation model, Ground reflection propagation 

model, Long term fading, Small scale multipath propagation, Time dispersion parameters, Coherence 

bandwidth, Doppler spread and coherence time, types of small scale fading, Clarke’s model for flat 

fading, level crossing and fading statistics.

 

Unit III Capacity in cellular systems, cell splitting and sectoring, cell-site antennas and mobile 

antenna, cochannel interference reduction, Frequency management and channel assignment. 

 

Unit IVFrequency division and time division multiple access. Global System for Mobile: System 
Architecture. GSM Radio subsystem,. GSM.. GSM Traffic Channel and Control Channel, Frame 

Structure.

 

Unit V Spread spectrum multiple access (Frequency Hopped Multiple Access and. Code Division 

Multiple Access ). Different spreading codes.CDMA Digital Cellular system: different standards with 

detailed description of  forward and reverse channels. Capacity of cellular systems. 

 

Reference Books:

1. Mobile cellular telecommunication- W. C. Lee, McGraw-Hill 

2. Wireless communication -T. S. Rappaport, Prentice Hall 

3. Wireless communication – Simon Haykins,  Pearson 
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Electronics & Communication Engineering V-Semester 

Departmental Elective EC- 503 (C) ADVANCED CONTROL SYSTEM

 

Unit I Advantages and disadvantages of digital control system, Ideal sampler, sampled and hold 

circuit, zero order hold circuit, Z transform, Inverse Z transform by various method, mapping between 

s plane and Z plane, solution of the linear difference equation. 

Unit II Pulse transfer function, general procedure for obtaining pulse transfer function, pulse transfer 

function of cascaded elements, pulse transfer function of closed loop systems. Transfer function of 

discrete data system, stability analysis of closed loop system in the z plane, Jury stability test. 

 

Unit III  Non Linear Systems: introduction , common physical non linearity’s, phase plane method , 

basic concepts ,singular points, stability of non linear system , construction of phase trajectories, 

system analysis by phase plane method, Describing functions methods, basic concepts derivation of 

describing function, liapunov’s stability criterion.

 

Unit IV Review of root locus, lead compensation, lag compensation, lag- lead compensation and their 

comparison, review of state space methods, observability and controllability of system , pole 

placement by state feedback.

 

 UnitV Tuning rules of PID controller, modifications of PID controllers, Introduction to software 

package used in control systems- MATLAB SIMULINK. 

 

Reference Books:

1. Automatic control system—B. C.Kuo, wiley 

2. Control system engineering—Nagrath & gopal, Publishers: New Age International  

3. Modern control engineering –K. Ogata, Pearson; 5 edition 

4. Control system engineering—Norman Nise, Publisher: Wiley

5. Discrete time Control system— K. Ogata, Pearson; 2 edition
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Electronics & Communication Engineering V-Semester 

Open Elective EC- 504 (A) ELECTROMAGNETIC THEORY

 

Unit I Steady Electric Field: Coulomb’s Law, units, Electric field intensity, Electric flux and 

flux density, Gauss law, Boundary relations, concept of divergence, Curl, scalar and vector 

potential. electric field in dielectric and conductor, continuity equation, methods of images.
 

Unit II  Magnetic field due to steady currents, force between current carrying wires, Stokes 
theorem, vector magnetic potential, magnetization vector and its relation to magnetic field.

 
Unit III Maxwell’s Equation: Time varying field and displacement current, faraday’s law.

 
Unit IV Wave Equation: Pointing vector, Plane electromagnetic waves in free space, 

dielectric medium and conducting medium, Skin depth, slepian vector. 

 

Unit V Waves propagation in lossy dielectrics, plane waves in lossless dielectrics, reflection 

of a plane wave at normal incidence , reflection of a plane wave at oblique incidence .

 

 

Reference Books: 
1. Elements of Engineering Electromagnetic Third Edition- N.N. Rao- Prentice Hall, 

India.

2. Elements opf Electromagnetic, Second Edition- Matthew N.O. Sadiku- Saunders coll 

Publishing.

3. Fields & Waves in Communication Electronics- S.Ramo, J.R. Whinnery& T. Van 

Duzer- John Wiley & Sons.
4. Electromagnetic- J.D. Kraus-McGraw Hill

5. Electromagnetic Waves & Radiating Systems- E.C. Jordan & K.G. Balmain- Prentice 
Hall.
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Open Elective EC- 504 (B) Computer System Organization

 

Unit-I 

COMPUTER BASICS AND CPU Von Newman model, various subsystems, CPU, Memory, I/O, 
System Bus, CPU and Memory registers, Program Counter, Accumulator, Instruction register, Micro
operations, Register Transfer Language, Instruction Fetch, decode and execution, data movement 
and manipulation, Instruction formats and addressing modes of basic computer. 

Unit-II  

CONTROL UNIT ORGANIZATION Hardwired control unit, Micro and nano programmed control unit, 
Control Memory, Address Sequencing, Micro Instruction formats, Micro program sequencer, 
Microprogramming, 
ARITHMETIC AND LOGIC UNIT Arithmetic Processor, Addition, subtraction, multiplication and 
division, Floating point and decimal arithmetic and arithmetic units, design of arithmetic unit.
 

Unit-III 

INPUT OUTPUT ORGANIZATION Modes of data transfer – program controlled, interrupt driven and 
direct memory access, Interrupt structures, I/O Interface, Asynchronous data transfer, I/O processor. 
Data transfer – Serial / parallel, synchronous/asynchronous, simplex/half duplex and full duplex. 
 

Unit-IV 

MEMORY ORGANIZATION Memory Maps, Memory Hierarchy, Cache Memory -Organization and 
mappings.  Associative memory, Virtual memory, Memory Management Hardware. 
 

Unit-V  

MULTIPROCESSORS Pipeline and Vector processing, Instruction and arithmetic pipelines, Vector 
and array processors, Interconnection structure and inter-processor communication. 
 

Books:
1. Morris Mano: Computer System Architecture, Pearson Education. 
2. William Stallings: Computer Organization and Architecture, PHI
3. Carl Hamacher: Computer Organization, TMH
4. Tanenbaum: Structured Computer Organization, Pearson Education
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New Scheme Based On AICTE Flexible Curricula 

Electronics & Communication Engineering V-Semester 

Open Elective EC- 504 (C) Process Control Instrumentation

Unit-I 

Introduction: Historical Perspective, incentives of process control, synthesis of control system. 
Classification and definition of process variables. Mathematical modeling: Need and application of 
mathematical modeling, Lumped and distributed parameters, Analogies, thermal, Electrical, and 
chemical systems, Modeling of CSTR, Modeling of heat exchanger, Interactive and non-interactive 
type of system, Dead time elements, Developing continuous time and discrete time models from 
process data.

Unit-II

Control Modes: Definition, Characteristics and comparison of on-off, proportional, Integral, Differential, 
PI, PD, PID, Dynamic behavior of feedback controlled processes for different control modes, Control 
system quality, IAE, ISE, IATE criterion, Tuning of controllers Ziegler-Nichols, Cohen-Coon Methods, 
controller trouble shooting. 
 
Unit-III 

Realization of Control Modes: Realization of different control modes like P, I, D in Electric, Pneumatic, 
Hydraulic controllers. Use of DDC and PLC, Process monitoring, man machine interface, real time 
systems: RTS introduction and its characteristics. 
 
Unit-IV 

Actuators: Hydraulic, Pneumatic actuators, Solenoid, E-P converters, control valves, Types, 
Functions, Quick opening, Linear and equal percentage valve, Ball valves, Butterfly valves, Globe 
valves, Pinch valves, valve application and selection, Cavitations and flashing, Dampers and variable 
speed Drives. 
 
Unit-V

Advanced Controls: Introduction to advanced control system like Cascade, Feed forward, Ratio, 
Selective, Override, Split range and Auctioneering control, Plant wide control. PI Diagrams: Symbols, 
Terminology, Case studies, a brief study of instrumentation and control relevant to industries. 
 
References:

 

Dale Patrick, Stephen Fardo, “Industrial Process Control System”.

Shinskey F.G., “Process Control System”, III Ed., McGraw Hill.

Smith C.A. & A.B. Corripio, “Principle & Practiced Automatic Process Control”, J. Willey.

Rao M & S.Qiv, “Process Control Engg.”, Gorden & Breach.

S Levi and AK Agrawala. Real-time system design. McGraw-Hill International. 

GeorgeStephanopoulos “ Chemical Process Control” PHI, Delhi

C.D. Johnson “Process control instrumentation technology’ PHI 

Harriott- Process Control 1st ed., TMH

 Patranabis- Principles of Process Control 2nd ed., TMH
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New Scheme Based On AICTE Flexible Curricula 

Electronics & Communication Engineering VII-Semester 

EC- 701 VLSI Design 

Course Objective: 
 To understand the fabrication process of CMOS technology. 
 To teach fundamentals of VLSI circuit design and implementation using circuit 

simulators andlayout editors. 
 To study various problems due to VLSI technology advancement. 
 To study digital circuits using various logic methods and their limitations. 
 To highlight the circuit design issues in the context of VLSI technology. 

 
Course Contents: 
 
UNIT I 
Practical Consideration and Technology in VLSI Design 
Introduction, Size and complexity of Integrated Circuits, The Microelectronics Field, IC 
ProductionProcess, Processing Steps, Packaging and Testing, MOS Processes, NMOS 
Process, CMOS Process,Bipolar Technology, Hybrid Technology, Design Rules and Process 
Parameters. 
 
UNIT II 
Device Modeling 
Dc Models, Small Signal Models, MOS Models, MOSFET Models in High Frequency and 
small signal,Short channel devices, Sub threshold Operations, Modeling Noise Sources in 
MOSFET’s, Diode Models,Bipolar Models, Passive component Models. 
 
UNIT III 
Circuit Simulation 
Introduction, Circuit Simulation Using Spice, MOSFET Model, Level 1 Large signal model, 
Level 2Large Signal Model, High Frequency Model, Noise Model of MOSFET, Large signal 
Diode Current,High Frequency BJT Model, BJT Noise Model, temperature Dependence of 
BJT. 
 
UNIT IV 
Structured Digital Circuits and Systems 
Random Logic and Structured Logic Forms, Register Storage Circuits, Quasi Static Register 
Cells, AStatic Register Cell, Micro coded Controllers, Microprocessor Design, Systolic 
Arrays, Bit-SerialProcessing Elements, Algotronix. 
 
UNIT V 
CMOS Processing Technology 
Basic CMOS Technology, A Basic n-well CMOS Process, Twin Tub Processes, CMOS 
ProcessEnhancement, Interconnects and Circuit Elements, Layout Design Rules, Latch up, 
Physical Origin, Latchup Triggering, Latch up Prevention, Internal Latch up Prevention 
Techniques. 



 
 
Course Outcome:Upon successful completion of this course, the student will be able to: 
 

 Demonstrate a clear understanding of CMOS fabrication flow and technology scaling. 
 Design MOSFET based logic circuit 
 Draw layout of a given logic circuit 
 Demonstrate an understanding of working principle of operation of different types of 

memories 
 Demonstrate an understanding of working principles of clocking, power reduction and 

Distribution 
 
 

References: 
1. Geiger, Allen andStrader: VLSI Design Techniques for Analog and Digital Circuits, TMH. 
2. Sorab Gandhi: VLSI Fabrication Principles, Wiley India. 
3. Weste and Eshraghian:Principles of CMOS VLSI design, Addison-Wesley 
4. Weste, Harris and Banerjee: CMOS VLSI Design, Pearson-Education. 
5. Pucknell and Eshraghian: Basic VLSI Design, PHI Learning. 
6. Botkar: Integrated Circuits, Khanna Publishers. 
7. Sze:VLSI Technology, TMH. 
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New Scheme Based On AICTE Flexible Curricula 
 

   Electronics & Communication Engineering, VII-Semester 
 

Departmental Elective EC- 702 (A) MICROWAVE ENGINEERING 
 

Prerequisite:- Electromagnetic  fields , Antenna and wave propagation. 
 
Course Outcome:- 
 
Students should be able to : 

1. Identify of various types of Microwave electronic components and systems.  
2. Understand different   modes of operation of various RF and Microwave circuits.  
3. Design and analyze of high frequency circuits and systems.  

4. Solving complex RF & Microwave communication network design problems S 
 
SYLLABUS 
Unit 1. Features and applications of microwaves, Wave propagation in striplines and 

microstrip lines, Slot lines,  Limitations of conventional vacuum tubes, 
Microwave tubes like Two cavity klystron and Reflex klystron, Magnetron, 
TWT, Backward wave oscillator etc. 

Unit 2. Solid state microwave sources, transferred electron devices, Tunnel diode 
Gunn diode and oscillators, IMPATT diode, TRAPATT diode, Pin diode,  
Varactor diode, Schottky diode, Parametric amplifiers, Crystal diode, 
Frequency multipliers,    Microwave BJT & FET,  

Unit 3. Scattering matrix, S-parameters & its applications in Network analysis, 
Matching Network, Detector diodes, detector mounts, detector output 
indicator, slotted line, measurement of power, impedance & S-parameter, 
measurement of frequency & VSWR.     

Unit 4. Impedance transformer, Microwave filters, Power dividers and directional 
couplers, E-plane Tee, H-plane tee, Matched hybrid Tee., Wave propagation in 
ferrite medium, Isolators, Circulators, YIG resonators, Simulation Techniques 
for design of Microwave Components. 

Unit 5. Analysis and design of Dielectric resonators; Design of RF and microwave 
low noise and power amplifiers & oscillators using S-parameter techniques, 
Mixer and converter design,   diode phase shifters, attenuators, Design of 
hybrid and monolithic, microwave and millimeter wave integrated circuits.  

 
Text Books Recommended : 
1. Liao S., Microwave Devices & Circuits’’., 2nd ed. 2001,PHI. 
2. Gupta K.C., Microwave Engg., 3rd ed. 2004,Wiley Easter Pub. 

      3. Watson, Solid State Microwave Devices, 5th ed. 2008,Wiley. 
4. David M. Pozar, Microwave Engineering, 3rd edition, 2011 Willey India.     



Reference Books Recommended : 
1. Gandhi, Microwave Engineering & Application, 2nd ed. 2005,McMillan Int. Ed.  
2. Reich, Microwave Principles, 5th ed. 2009,CBS Publ.  
3. Collin, Foundations for microwave engineering, 4th ed.  2001, Wiley Publ. 
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New Scheme Based On AICTE Flexible Curricula 
 

   Electronics & Communication Engineering, VII-Semester 
 

Departmental Elective EC- 702 (B) INFORMATION THEORY AND CODING 
 

Course Objective:The course aims to introduce information theory, fundamentals of error 
control coding techniques and their applications, importance of various communication 
channels, utilization of codes for error detection and correction as well as for practical 
applications. 

Prerequisite: Digital communication and its applications, Probability theory 

Course Description:This course will first introduce the basic concepts of information theory, 
leading to the different coding theorems and then various channel capacity theorem. 
Afterwards, the course will consider error control coding techniques and various codes for 
applications. 
 

Course Outcomes: Upon completing this course, the student will be able to: 

1. Acquire the knowledge in measurement of information and errors. 
2. Know the application of coding theorem for efficient utilization of communication 

resources. 
3. Understand the utilization of various communication channels for communication 

system. 
4. Design the block and cyclic codes for error correction and detection in 

communication systems 
5. Know the significance of source and channel codes in various applications. 

 
SYLLABUS 
 
UNIT1 Information Theory: Introduction to uncertainty, entropy and its properties, entropy 
of binary memoryless source and its extension to discrete memory-less source, Measure of 
information, Information content ofmessage, Average Information content of symbols. Self 
information, Mutualinformation and its properties, 
 
UNIT 2 Coding theorem:Source coding theorem, prefix coding, Shannon’s Encoding 
Algorithm, Shannon Fano Encoding Algorithm,Huffman coding, Extended Huffman 
coding,Arithmetic Coding, Lempel-Ziv Coding, Run Length Encoding. 
 



UNIT 3 Information Channels: Communication Channels, Channel Models, Channel Matrix, 
Joint probability Matrix, Discrete memory less channels, Binary symmetric channeland its 
channel capacity, channel coding theorem, and its application to Binary Erasure Channel, 
Shannon’s theorem on channel capacity, capacity of channel of infinite bandwidth, 
Continuous Channels. 
 
UNIT 4 Error Control Coding:Introduction, Examples of Error control coding, methods of 
Controlling Errors, Typesof Errors, types of Codes, Linear Block Codes: matrix description 
of Linear BlockCodes, Error Detection and Error Correction Capabilities of Linear Block 
Codes, Probability of undetected error for linear block code in BSC, hamming Codes and 
their applications,  
 
Cyclic Codes:Cyclic codes and its basic properties, Encoding using an (n-k) BitShift register, 
Generator & parity check matrix of cyclic codes, encoding & decoding circuits, syndrome 
computation, error detection and correction, 
 
UNIT 5 Introduction to BCH codes, its encoding & decoding, error location & correction. 
Convolution Codes:Introduction to convolution codes, its construction, Convolution Encoder, 
Time domain approach, Transform domainapproach, Code Tree, Trellis and State Diagram, 
Viterbi algorithm: Introduction of theorem for maximum likelihood decoding. 
 
Reference Books: 
 

1. Digital Communication  -by Haykins Simon Wiley Publ. 
2. Error control Coding: Theory and Application, - by Shu Lin and Cosstlello, PHI 
3. Digital Communication - by Sklar, Pearson Education 
4. Error Correcting Codes - by Peterson W., MIT Press 
5. Digital Communication - by Proakis,TMH 
6. Information Theory, Coding and Cryptography – By Ranjan Bose, TMH 
7. Communication Systems – By Singh and Sapre, TMH 
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New Scheme Based On AICTE Flexible Curricula 
 

   Electronics & Communication Engineering, VII-Semester 
 

Departmental Elective EC- 702 (C) Nano Electronics 
 

Unit-I: Overview of semiconductor physics. Nanoscale band structure and Electron 
transport, Quantum confinement in semiconductor nanostructures: quantum wells, 
quantum wires, quantum dots, super-lattices, band offsets, and electronic density of states, 
heavily doped semiconductors and low dimensional quantum devices. 

Unit-II: Introduction to lithography- Contact, proximity printing and Projection Printing, 
Resolution Enhancement techniques, overlay-accuracies, Mask-Error enhancement factor 
(MEEF), Positive and negative photoresists, Electron Lithography, Projection Printing, Direct 
writing, Electron resists.  

Unit-III: Tunnel junction and applications of tunneling, Tunneling Through a Potential 
Barrier, Metal—Insulator, Metal-Semiconductor, and Metal-Insulator-Metal Junctions, 
Coulomb Blockade, Coulomb blockade in nanocapacitor, Tunnel Junctions, Tunnel Junction 
Excited by a Current Source.  

Unit-IV: Field Emission, Gate—Oxide Tunneling and Hot Electron Effects in nano 
MOSFETs, Theory of Scanning Tunneling Microscope, Double Barrier Tunneling and the 
Resonant Tunneling Diode. Nanoscale MOSFET, Finfets, charge and energy quantization in 
Single electron devices.  

Unit-V: Scaling of physical systems – Geometric scaling & Electrical system scaling, 
Introduction to MEMS and NEMS, working principles, as micro sensors (acoustic wave 
sensor, biomedical and biosensor, chemical sensor, optical sensor, capacitive sensor, 
pressure sensor and thermal sensor), micro actuation (thermal actuation, piezoelectric 
actuation). 

Text Book: 
1. Nano Terchnology and Nano Electronics – Materials, devices and measurement 

Techniques by WR Fahrner – Springe. 
2. Fundamentals of Nanoelectronics, George W. Hanson, 1/e Pearson Education. 
3. Nano: The Essentials – Understanding Nano Scinece and Nanotechnology by T. 

Pradeep; Tata Mc.Graw Hill.  
4. Nanotubes and nanowires by C.N.R. Rao and A. Govindaraj, RSC Publishing 
5. Quantum-Based Electronic Devices and Systems by M. Dutta and M.A. Stroscio, 

World Scientific.  
 
Suggested Reference Books:  

1. Stephen D. Sentaria, Microsystem Design, Kluwer Academic Press  
2. Marc Madou, Fundamentals of microfabrication & Nanofabrication.  



3. T. Fukada&W.Mens, Micro Mechanical system Principle & Technology, Elsevier, 
1998.  

4. Julian W.Gardnes, Vijay K. Varda, Micro sensors MEMS & Smart Devices, 2001.  
5. James R Sheats and Bruce w.Smith, “Microlithography Science and Technology”, 

Marcel Dekker Inc., New York, 1998.  
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   Electronics & Communication Engineering, VII-Semester 
 

Open Elective EC- 703 (A) Cellular Mobile Communication 

Course Outcomes 

1.  Understand various communication standards and multiple accesses 
2. Cellular concepts and basics and design 
3. Frequency allocation, Reuse, and antennae for mobile communication 
4. Various interferences and reduction techniques 
5. Various cellular generation, standards and trends  
   
Unit-I 
Introduction to cellular mobile system 
A basic cellular system, performance criteria, uniqueness of mobile radio environment, 
operation of cellular systems, planning of cellular system 
Elements of cellular radio system design 
General description of problem, concept of frequency reuse channels, co-channel interference 
reduction factor, desired C/I in an omni-directional antenna system, hand off mechanism, cell 
splitting, components of cellular systems. 
 
Unit-II 
Cell coverage for signal and traffic 
General introduction, mobile point-to-point model, propagation over water or flat open area, 
foliage loss, propagation in near- in distance, long distance propagation, path loss from point-
to-point prediction model, cell site antenna heights and signal coverage cells, mobile-to-
mobile propagation. 
Cell site antennas and mobile antennas 
Equivalent circuits of antennas, gain and pattern relationship, sum and difference patterns, 
antennas at cell site, unique situations of cell site antennas, mobile antennas. 
 
Unit-III 
Cochannel interference reduction 
Cochannel interference, real time cochannel interference measurement at mobile radio 
transceivers, design of antenna systems - omni directional and directional, lowering the 
antenna height, reduction of cochannel interference, umbrella- pattern effect, diversity 
receiver, designing a system to serve a predefined area that experiences cochannel 
interference. 
 
Types of Noncochannel interference 
Adjacent channel interference, near-end-far-end interference, effect on near-end mobile units, 
cross-talk, effects of coverage and interference by applying power decrease, antenna height 
decrease, beam tilting, effects of cell site components, interference between systems, UHF 
TV interference, long distance 
interference. 
 



Unit-IV 
Frequency management and Channel Assignment 
Frequency management, frequency spectrum utilization, setup channels, channel assignment, 
fixed channel assignment, non-fixed channel assignment algorithms, additional spectrum, 
traffic and channel assignment, perception of call blocking from the subscribers 
 
Handoffs and dropped calls 
Value of implementing handoffs, initiation of handoff, delaying a handoff, forced handoff, 
queuing of handoff, power- difference handoff, mobile assisted handoff and soft handoff, 
cell-site handoff and intersystem handoff, dropped call rate formula. 
 
Unit-V 
Digital Cellular Systems 
 
GSM- architecture, layer modeling, transmission, GSM channels and channel modes, 
multiple access scheme.CDMA- terms of CDMA systems, output power limits and control, 
modulation characteristics, call processing, hand off procedures.Miscellaneous mobile 
systems- TDD systems, cordless phone, PDC, PCN, PCS, non cellular systems. 
 
References: 
1. Lee: Cellular and Mobile Telecommunication- Analog & digital systems, TMH. 
2.Rappaport: Wireless Communications- principles and practice, Pears3. Lee: Mobile 
communications design fundamentals, Wiley India. 
4. Faher Kamilo: Wireless Digital Communication, PHI Learning. 
5. Raj Kamal: Mobile Computing, Oxford University Press. 
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   Electronics & Communication Engineering, VII-Semester 
 

    Open Elective EC- 703 (B) Internet of Things (IoT) 

Course Objectives (CEO):  
The course provides basic knowledge of how to connect various devices through Internet 
and control them remotely. It will provide methods for  different types of networking and 
data storage.The course aims at providing communication overview and protocols for safe 
and secure data access and transfer and maintain confidentiality and integrity. 
 
 
Unit 1:Introduction: Definition, Characteristics of IOT, IOT Conceptual framework, IOT 
Architectural view, Physical design of IOT, Logical design of IOT, Application of IOT. 
 
Unit 2:Machine-to-machine (M2M), SDN (software defined networking) and NFV(network 
function virtualization) for IOT, data storage in IOT, IOT Cloud Based Services. 
 
Unit 3:Design Principles for Web Connectivity: Web Communication Protocols for 
connected devices, Message Communication Protocols for connected devices, MQTT, CoAP, 
SOAP, REST, HTTP Restful and Web Sockets. 
Internet Connectivity Principles: Internet Connectivity, Internet based communication, IP 
addressing in IOT, Media Access control. 
 
Unit 4:Sensor Technology , Participatory Sensing, Industrial IOT and Automotive IOT , 
Actuator, Sensor data Communication Protocols ,Radio Frequency Identification 
Technology, Wireless Sensor Network Technology. 
 
Unit 5:IOT Design methodology: Specification -Requirement, process, model, service, 
functional & operational view.IOT Privacy and security solutions, Raspberry Pi &arduino 
devices.IOT Case studies: smart city streetlights control & monitoring.  
 
Reference Book: 

1. Rajkamal,”Internet of Things”, Tata McGraw Hill publication 
2. Vijay Madisetti and ArshdeepBahga, “Internet of things(A-Hand-on-

Approach)” 1st  
  Edition ,Universal Press 

3. Charless Bell “MySQL for the Internet of things”,Apresspublicatons. 
4. Francis dacosta “Rethinking the Internet otthings:A scalable Approach to 

connecting  
  everything”, 1st edition, Apresspublications . 

5. HakimaChaouchi “The Internet of Things: Connecting Objects”, Wiley 
publication.  

6. Donald Norris“The Internet of Things: Do-It-Yourself at Home Projects for 
Arduino,Raspberry Pi and BeagleBone Black”, McGraw Hill publication. 

 



 
Course Outcomes (COs): After completion of the course the students should be able to  

1. Understand in depth about Internet of things. 
2.  Establish secure communication for his network for his devices connected in IOT. 
3. Store his data securely on cloud and access it when required 
4. Design web  based application  using various internet protocols and services 
5. Use sensor technology and RFID and wireless networking for maintaining  privacy 

and security concern in smart city and housing environmental considerations.  
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New Scheme Based On AICTE Flexible Curricula 
 

   Electronics & Communication Engineering, VII-Semester 
 
           Open Elective EC- 703 (C) Probability Theory and Stochastic processing 

 
Course objective 

1. Understand the random experiments, sample space and event probabilities 
2.  Study the random variables, density and distribution functions, moments and 

transformation of random variables. 
3.  Understand the concept of random process and sample functions (signals)  
4. Explore the temporal and spectral characteristics of random processes. 

 
Course Outcomes 

1. Simple probabilities using an appropriate sample space. 
2. Simple probabilities and expectations from probability density functions (pdfs) 
3. Likelihood ratio tests from pdfs for statistical engineering problems. 
4. Least -square & maximum likelihood estimators for engineering problems. 
5. Mean and covariance functions for simple random processes. 

UNIT-I: 
Probability and Random Variable 
Probability: Probability introduced through Sets and Relative Frequency, Experiments and 
Sample Spaces, Discrete and Continuous Sample Spaces, Events, Probability Definitions and 
Axioms, Mathematical Model of Experiments, Probability as a Relative Frequency, Joint 
Probability, Conditional Probability, Total Probability, Bayes’ Theorem, Independent Events. 
Random Variable: Definition of a Random Variable, Conditions for a Function to be a 
Random Variable, Discrete, Continuous and Mixed Random Variables 
 
UNIT -II: 
Distribution & Density Functions and Operation on One Random Variable – 
Expectations Distribution; Density Functions: Distribution and Density functions and their 
Properties - Binomial, Poisson, Uniform, Gaussian, Exponential, Rayleigh and Conditional 
Distribution, Methods of defining Conditional Event, Conditional Density, Properties. 
Operation on One Random Variable – Expectations: Introduction, Expected Value of a 
Random Variable, Function of a Random Variable, Moments about the Origin, Central 
Moments, Variance and Skew, Chebychev’s Inequality, Characteristic Function, Moment 
Generating Function, Transformations of a Random Variable: Monotonic Transformations 
for a Continuous Random Variable, Non-monotonic Transformations of Continuous Random 
Variable, Transformation of a Discrete Random Variable. 
 
 
 
 
 
 



UNIT-III: 
Multiple Random Variables and Operations 
Multiple Random Variables: Vector Random Variables, Joint Distribution Function, 
Properties of Joint Distribution, Marginal Distribution Functions, Conditional Distribution 
and Density – Point Conditioning, Conditional Distribution and Density – Interval 
conditioning, Statistical Independence, Sum of Two Random Variables, Sum of Several 
Random Variables, Central Limit Theorem (Proof not expected), Unequal Distribution, Equal 
Distributions. 
 
Operations on Multiple Random Variables: Expected Value of a Function of Random 
Variables: Joint Moments about the Origin, Joint Central Moments, Joint Characteristic 
Functions, Jointly Gaussian Random Variables: Two Random Variables case, N Random 
Variable case, Properties, Transformations of Multiple Random Variables, Linear 
Transformations of Gaussian Random Variables. 
 
UNIT-IV: 
Stochastic Processes – Temporal Characteristics: The Stochastic Process Concept, 
Classification of Processes, Deterministic and Nondeterministic Processes, Distribution and 
Density Functions, Concept of Stationarity and Statistical Independence, First-Order 
Stationary Processes, Second-Order and Wide-Sense Stationarity, Nth Order and Strict-Sense  
Stationarity, Time Averages and Ergodicity, Mean-Ergodic Processes, Correlation-Ergodic 
Processes, Autocorrelation Function and its Properties, Cross-Correlation Function and 
its Properties, Covariance and its Properties, Linear System Response of Mean and Mean-
squared Value, Autocorrelation Function, Cross-Correlation Functions, Gaussian Random 
Processes, Poisson Random Process. 
 
UNIT-V: 
Stochastic Processes – Spectral Characteristics: Power Spectrum: Properties, Relationship 
between Power Spectrum and Autocorrelation Function, Cross-Power Density Spectrum, 
Properties, Relationship between Cross-Power Spectrum and Cross-Correlation Function, 
Spectral Characteristics of System Response: Power Density Spectrum of Response, Cross- 
Power Spectral Density of Input and Output of a Linear System. 
 
TEXT BOOKS: 
1. Probability, Random Variables &amp; Random Signal Principles - Peyton Z. Peebles, 
4Ed., 2001, TMH. 
2. Probability and Random Processes – Scott Miller, Donald Childers, 2 Ed, Elsevier, 2012. 
REFERENCE BOOKS: 
1. Probability, Random Variables and Stochastic Processes – Athanasios Papoulis and S. 
Unnikrishna Pillai, 4 Ed., TMH. 
2. Theory of Probability and Stochastic Processes- Pradip Kumar Gosh, University Press 
3. Probability and Random Processes with Application to Signal Processing – Henry Stark 
and John W. Woods, 3 Ed., PE 
4. Probability Methods of Signal and System Analysis - George R. Cooper, Clave D. MC 
Gillem, 3 Ed., 1999, Oxford. 
5. Statistical Theory of Communication - S.P. Eugene Xavier, 1997, New Age Publications. 
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Electronics & Communication Engineering VII-Semester 

       EC- 705 IOT LAB 

List of Experiments 
 
LAB INDEX Design, Developed and implement following using Arduino, Raspberry Pi 

compiler and Python language in Linux/Windows environment.  

1.  Study and Install IDE of Arduino and different types of Arduino. 

2. Write program using Arduino IDE for Blink LED. 

3. Write Program for RGB LED using Arduino. 

4. Study the Temperature sensor and Write Program foe monitor temperature using 

Arduino.  

5. Study and Implement RFID, NFC using Arduino. 

6.   Study and Configure Raspberry Pi. 

7. WAP for LED blink using Raspberry Pi. 

8. Study and Implement Zigbee Protocol using Arduino / Raspberry Pi. 

9 . Study and implement MQTT protocol using Arduino. 

10. Study and implement CoAP protocol using Arduino. 

 


