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VISION, MISSION AND PROGRAM EDUCATIONAL OBJECTIVES 

 

 
Vision and Missionof the Department and Institute 

 

 

 

(Vision statement typically indicates aspirations and Mission statement states the broad approach
 

to achieve aspirations) 

 

(Here Institute Vision and Mission statenments have been asked to ensure consistency with the 

departmentVision and Missionstatements; the assessment ofthe nstitute Vision andMissionwill 

be taken up in Criterion 10) 

 

 

 

Visionof the Department 

To develop globally accepted and technically competentElectronics & Communication engineers 

through quality education, innovation and collaborative research. 

 
Mission of the Department 

 

 

 

M1: Imparting quality education to the students for enhancing their skills and making them 

globally competent Electronics and Communication engineers.
 

 

M2: Maintaining state-of-art facilities to   provide students and faculty members with 

opportunities to create interpret and disseminate knowledge. 

 

 

M3: Association with reputed research organizations and educational institutions for 

excellence in teaching, research and consultancy practices. 
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Program Educational Objectives (PEOs) (5) 

 
(State the PEOs (3 to 5) of program seeking accreditation) 

 

 
Program Educational Objectives (PEOs) are established through aconsultation process. PEOs are 

broad statements that describe the career andprofessional accomplishments that the graduates 

should achieve within three tofive years after the year of graduation. 

 

The Program Educational Objectives (PEOs)are as follows: 
 
 

PEO1: To strengthen the knowledge of basic sciences and fundamental technical concepts in 

diversified areas such as communication systems, signal & image processing and 

allied fields to enhance the capabilities for the carrier. 

PEO2: To enable the student to address the complexity of real life engineering problems and 

be able to formulate / design solutions which are technically advanced, economically 

feasible and environmentally sustainable that leads to professional growth of the 

society. 

PEO3: To acquire adequate training for working as a team on projects with good technical 

skills, leadership qualities & professional ethics with social awareness and 

organizational context in which the engineering skills are utilized to take up life-long 

learning. 



Program Outcomes (POs) and Program Specific Outcomes (PSOs) 

 

 

Program Outcomes (POs): 

 

 

Engineering Graduates will be able to: 
 

 

 
 

PO1 Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering 

problems. 

 

PO2 

 

Problem analysis: Identify, formulate, review research literature, and analyze complex 

engineering problems reaching substantiated conclusions using first principles of 

mathematics, natural sciences, and engineering sciences. 

 

PO3 

 

Design / development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified needs with 

appropriate consideration for the public health and safety, and the cultural, societal, and 

environmental considerations. 

 

PO4 

 

Conduct investigations of complex problems: Use research-based knowledge and 

research methods including design of experiments, analysis and interpretation of data, 

and synthesis of the information to provide valid conclusions. 

 

PO5 

 

Modern tool usage: Create, select, and apply appropriate techniques, resources, and 

modern engineering and IT tools including prediction and modeling to complex 

engineering activities with an understanding of the limitations. 



PO6 The engineer and society: Apply reasoning informed by the contextual knowledge to 

assess societal, health, safety, legal and cultural issues and the consequent 

responsibilities relevant to the professional engineering practice. 

 

PO7 

 

Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate the 

knowledge of, and need for sustainable development. 

 

PO8 

 

Ethics: Apply ethical principles and commit to professional ethics and responsibilities 

and norms of the engineering practice. 

 

PO9 

 

Individual and team work: Function effectively as an individual, and as a member or 

leader in diverse teams, and in multidisciplinary settings. 

 

PO10 

 

Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend 

and write effective reports and design documentation, make effective presentations, and 

give and receive clear instructions. 

 

PO11 

 

Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as a 

member and leader in a team, to manage projects and in multidisciplinary environments. 

 

PO12 

 

Life-long learning: Recognize the need for, and have the preparation and ability to 

engage in independent and life-long learning in the broadest context of technological 

change. 



Program Specific Outcomes (PSOs): 

 
(Program shall specify 2-4 program specific outcomes.) 

 

 

 

 

 

 
PSO1 Develop, analyze & solve real-time problems relating to communication systems along 

with allied engineering streams. 

 

PSO2 Proficiency in use of hardware & software tools to design and analyze electronic 

systems to become professional technocrats. 



Structure of Master of Technology in Engineering & Technology 

SL. 

NO. 

COURSE WORK - 

COURSES AREA 

CREDITS / SEMESTER TOTAL 

CREDITS I II III IV 

1 Program Core (PC) 10 10 - - 20 

2 Program Elective (PE) 6 6 3 - 15 

3 Open Elective (OE) - - 3 - 3 

4 Mandatory Course (MC) 2 - - - 2 

5 Project (PJ) - 2 10 16 28 

6 Audit Course (AC) 0 0 - - 0 

 TOTAL 18 18 16 16 68 

Audit Course 1 and 2 
1. English for Research Paper Writing 

2. Disaster Management 

3. Sanskrit for Technical Knowledge 

4. Value Education 

5. Constitution of India 

6. Pedagogy Studies 

7. Stress Management by Yoga 

8. Personality Development through Life Enlightenment Skills 



I Semester [First Year] 
M. Tech in VLSI 

Sl. 

No. 

Course 

Category 

Course 

Code 

 
Course Title 

Hours per 

week 
 
Credits 

L T P 

1 PC MPCEC1010 Semiconductor Devices 3 0 0 3 

2 PC MPCEC1020 Digital IC Design 3 0 0 3 

 

 
3 

 

 
PE 

MPEEC1031 Analog IC Design  

 
3 

 

 
0 

 

 
0 

 

 
3 

MPEEC1032 Optical Networks 

MPEEC1033 
Statistical Information 
Processing 

MPEEC1034 Introduction to MEMS 

 

 

 

4 

 

 

 

PE 

MPEEC1041 
Real Time Signal Processing 
Systems 

 

 

 

3 

 

 

 

0 

 

 

 

0 

 

 

 

3 

MPEEC1042 
Internet of Things And 
Application 

MPEEC1043 Cognitive Radio 

MPEEC1044 Remote Sensing 

MPEEC1045 
Nano materials and 
Nanotechnology 

5 MC MMCEC1050 
Research Methodology and 
IPR 

2 0 0 2 

6 PC MPCEC1160 Analog Design Laboratory 0 0 4 2 

7 PC MPCEC1170 Digital Design Laboratory 0 0 4 2 

 

 

8 

 

 

AC 

MACEC1081 
English for Research Paper 
Writing 

 

 

2 

 

 

0 

 

 

0 

 

 

0 
MACEC1082 Disaster Management 

MACEC1083 Sanskrit for Technical 
Knowledge 

MACEC1084 Value Education 

 Total Credits: 18 



II Semester [First Year] 
M. Tech in VLSI 

Sl. 

No. 

Course 

Category 

Course 

Code 

 
Course Title 

Hours per 

week 
 
Credits 

L T P 

1 PC MPCEC2010 
System-on-Programmable 
Chip Design 

3 0 0 3 

2 PC MPCEC2020 VLSI signal processing 3 0 0 3 

 

3 

 

PE 

MPEEC2031 Embedded Systems & RTOS  

3 

 

0 

 

0 

 

3 MPEEC2032 Voice and data networks 

MPEEC2034 Wireless Sensor Networks 

 

 
 

4 

 

 
 

PE 

MPEEC2041 Computational Intelligence  

 
3 

 

 
0 

 

 
0 

 

 
3 

MPEEC2042 IC Technology 

MPEEC2043 MIMO System 

MPEEC2044 Computer Vision 

MPEEC2045 Embedded Systems     

5 PC MPCEC2150 
System-on-Programmable 
Chip Design Lab 

0 0 4 2 

6 PC MPCEC2160 
Embedded Systems 
Laboratory 

0 0 4 2 

7 Project MPJEC2170 Mini Project 0 0 4 2 

 

 
 

8 

 

 
 

AC 

MACEC2085 Constitution of India  

 
 

2 

 

 
 

0 

 

 
 

0 

 

 
 

0 

MACEC2086 Pedagogy Studies 

MACEC2087 Stress Management by Yoga 

 

MACEC2088 
Personality Development 

through Life Enlightenment 
Skills 

 Total Credits: 18 

*Students be encouraged to go to Industrial Training/Internship for at least 2-3 months during semester 

break. 

➢ Online MOOC courses may contribute up to 10% of the credits, with in-house examinations being 

conducted. 



III Semester [Second Year] 
M. Tech in VLSI 

Sl. 

No. 

Course 

Category 

Course 

Code 

 
Course Title 

Hours per 

week 
 
Credits 

L T P 

 

 

 
1 

 

 

 
PE 

MPEEC3011 
MOS Devices Modelling 
and Characterization 

 

 

 
0 

 

 

 
0 

 

 

 
3 

 

 

 
3 

MPEEC3012 
Detection and Estimation 
Theory 

MPEEC3013 
Biomedical Signal 
Processing 

MPEEC3014 
Low Power Digital VLSI 
Design 

 

 

 
 

2 

 

 

 
 

OE 

MOEEC3021 Business Analytics  

 

 
 

0 

 

 

 
 

0 

 

 

 
 

3 

 

 

 
 

3 

MOEEC3022 Industrial Safety 

MOEEC3023 Operations Research 

MOEEC3024 
Cost Management of 
Engineering Projects 

MOEEC3025 Composite Materials 

MOEEC3026 Waste to Energy 

3 Project MPJEC3130 
Dissertation Phase - I / 
Industrial Project 

0 0 20 10 

 Total Credits: 16 

*Students going for Industrial Project/Thesis will complete these courses through MOOCs. 

 

IV Semester [Second Year] 
M. Tech in VLSI 

Sl. 

No. 

Course 

Category 

Course 

Code 

 
Course Title 

Hours per 
week 

 
Credits 

L T P 

1 Project MPJEC4110 Dissertation Phase – II 0 0 32 16 

 Total Credits: 16 



 
Subject Code Subject Name L T P C QP 

MPCEC1020 Semiconductor Devices 3 0 0 3 A 

SYLLABUS 

Unit 1: [8 Hours] 

Crystal lattice, energy band model, density of states, distribution statistics – Maxwell- 

boltzmann and Fermi-Dirac, doping, carrier transport mechanisms, - drift, diffusion, 

thermionic emission, and tunneling; excess carriers, carrier lifetime, recombination 

mechanisms – SHR, Auger, radiative, and surface. 

Unit2: [10 Hours] 

p-n junctions – fabrication, basic operation – forward and reverse bias, DC model, charge 

control model, I-V characteristic, steady-state and transient conditions, capacitance model, 

reverse-bias breakdown, SPICE model; metal semiconductor junctions – fabrication, 

Schottky barriers, rectifying ad ohmic contacts, I-V characteristics. 

Unit3: [8 Hours] 

The MOS capacitor – fabrication, surface charge –accumulation, depletion, inversion, 

threshold voltage, C-V characteristics – low and high frequency; the MOSFET – fabrication, 

operation, gradual channel approximation, simple charge control model (SCCM), Pao-Sah and 

Schichman – Hodges models, I-V characteristic, second-order effects – Velocity saturation, 

short-channel effects, charge sharing model, hot-carrier effects, gate tunneling; subthreshold 

operation – drain induced barrier lowering (DIBL) effect, unified charge control model 

(UCCM), SPICE level 1, 2, and 3, and Berkeley short-channel IGFET model (BSIM). 

Unit4: [10 Hours] 

MESFETs –fabrication, basic operation, Shockley and velocity saturation models, I-V 

characteristics, high-frequency response, backgating effect, SPICE model; HEMTs – 

fabrication, modulation (delta) doping, analysis of III-V heterojunctions, charge control, I- 

V characteristics, SPICE model. 

Unit 5: [10 Hours] 

BJTs – fabrication, basic operation, minority carrier distributions and terminal currents, I-V 

characteristic, switching, second-order effects – base narrowing, avalanche multiplication, 

high injection, emitter crowding, Kirk effect, etc.; breakdown, high-frequency response, 

Gummel Poon model, SPICE model; HBTs: - fabrication, basic operation, technological 

aspects, I-V characteristics, SPICE model. 
Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert 

Text Book: 

• Ben G. Streetman, Solid State Electronic Devices, Prentice Hall, 1997. 

• Richard S. Muller and Theodore I. Kamins, Device Electronics for Integrated Circuits, John 

Wiley, 1986. 

• S.M. Sze and Kwok K. Ng, Physics of Semiconductor Devices, 3rd edition, John-Wiley, 

2006 

• Donald Neamen, An Introduction to Semiconductor Devices, McGraw-Hill Education, 2005. 



CO1 Define key concepts in semiconductor physics.Explain the significance 
of doping and its effects on carrier concentration and transport. 

CO2 Analyze the I-V characteristics of p-n junctions under different bias conditions. 

CO3 Compare the behavior of metal-semiconductor junctions to p-n junctions. 

CO4 Describe the operational principles of MOS capacitors and MOSFETs. Evaluate 
the impact of second-order effects on MOSFET performance. 

CO5 Analyze the operational characteristics of MESFETs and their applications in 
high-frequency circuits. Discuss the advantages of HEMTs in modern electronic 

devices. 

CO6 Explain the fundamental operation of BJTs and their switching characteristics. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 3             

CO2 3 3             

CO3 3 3             

CO4 3 2             

CO5 3 3             

CO6 2 2             

Average 2.8 2.6             



Subject Code Subject Name L T P C QP 

MPCEC1020 Digital IC Design 3 0 0 3 A 

SYLLABUS 

Unit 1: [8 Hours] 

MOS(FET) Transistor Characteristic under Static and Dynamic Conditions, MOS 

Transistor Secondary Effects, CMOS Inverter-Static Characteristic, Dynamic 

Characteristic, Power, Energy, and Energy Delay parameters, Stick diagram and Layout 

diagrams. 

Unit2: [10 Hours] 

Static CMOS design, Different styles of logic circuits, Logical effort of complex gates, 

Static and Dynamic properties of complex gates, Interconnect Delay, Dynamic Logic 

Gates. 

Unit3: [8 Hours] 

Static Latches and Registers, Dynamic Latches and Registers, Timing Issues, Pipelines, 

Nonbistable Sequential Circuits. 

Unit4: [10 Hours] 

Data path circuits, Architectures for Adders, Accumulators, Multipliers, Barrel Shifters, 

Speed and Area Tradeoffs 

Unit 5: [10 Hours] 

Memory Architectures and Memory control circuits : Read-Only Memories, ROM cells, 
Read-write memories (RAM), dynamic memory design, 6 transistor SRAM cell, Sense 
amplifiers. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert 

Text Book: 

• Jan Rabaey, Anantha Chandrakasan, B Nikolic, “Digital Integrated Circuits: A Design 

• N.Weste, K. Eshraghian, “ Principles of CMOS VLSI Design”, Addision Wesley, 2nd 

Edition, 1993. 

• K.Martin - Digital integrated circuit design. 

• J.Kuo and J.Lou - Low voltage CMOS VLSI circuits. 

• Sung-Mo Kang & Yusuf Leblebici, “CMOS Digital Integrated Circuits Analysis and 

Design”, McGraw-Hill, 1998. 



 

CO1 Analyze MOSFET transistor characteristics under static and dynamic 

conditions. Evaluate secondary effects in MOS transistors. 

CO2 Describe the static and dynamic characteristics of CMOS inverters. 

CO3 Analyze power, energy, and energy-delay parameters in digital circuits 

CO4 Design stick diagrams and layout diagrams for MOS circuits. Apply static CMOS 
design principles to create logic circuits. 

CO5 Analyze logical effort and interconnect delay in complex gates. Design data path 
circuits including adders, accumulators, and multipliers. 

CO6 Analyze memory architectures and design memory control circuits. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 2 1 - -           

CO2 1 2 3 -           

CO3 1 2 3 1           

CO4 1 1 1 -           

CO5 1 1 - -           

CO6               

Average 1.2 1.4 2.33 1           



Subject Code Subject Name L T P C QP 

MPEEC1031 Analog IC Design 3 0 0 3 A 

SYLLABUS 

Unit 1: [8 Hours] 

Basic MOS Device Physics – General Considerations, MOS I/V Characteristics, Second Order 

effects, MOS Device models. Short Channel Effects and Device Models. Single Stage Amplifiers 

– Basic Concepts, Common Source Stage, Source Follower, Common Gate Stage, Cascode Stage. 

Unit 2: [8 Hours] 

Basic current mirrors, cascode current mirrors, active current mirrors, low current biasing, supply 

insensitive biasing, temperature insensitive biasing, impact of device mismatch. 
Unit 3: [8 Hours] 

Miller effect, CS amplifier, source follower, CG amplifier, cascade stage, differential amplifier, 

Multistage amplifier. 

Unit 4: [8 Hours] 

Performance parameters, One-stage and two stage Op Amps, gain boosting, comparison, common 

mode feedback, input range, slew rate, power supply rejection, noise in Op Amps, Buffered Op- 

amps, High speed/Frequency Op-amps. 

Unit 5: [10 Hours] 

General Considerations, Feedback Topologies, Effect of Loading. Operational Amplifiers – 

General Considerations, One Stage Op Amps, Two Stage Op Amps, Gain Boosting, Common – 

Mode Feedback, Input Range limitations, Slew Rate, Power Supply Rejection, Noise in Op Amps. 
Stability and Frequency Compensation. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert 

Text Book: 

• B.Razavi, “Design of Analog CMOS Integrated Circuits”, 2nd Edition, McGraw 
Hill Edition 2016. 

• Paul. R.Gray and Robert G. Meyer, “Analysis and Design of Analog Integrated 

Circuits”, Wiley, 5th Edition, 2009. 

• R. Jacob Baker, “CMOS Circuit Design, Layout, and Simulation”, 3rd Edition, 

Wiley, 2010. 

• T. C. Carusone, D. A. Johns and K. Martin, “Analog Integrated Circuit Design”, 
2nd Edition, Wiley, 2012. 

• P.E.Allen and D.R. Holberg, “CMOS Analog Circuit Design”, 3rd Edition, Oxford 

University Press, 2011. 



CO1 Understand basic MOS device physics and I/V characteristics. Analyze second- 
order effects and short-channel effects in MOS devices. 

CO2 Explain and implement single-stage amplifiers: common source, source follower, 

common gate, and cascode stages. Design and analyze various types of current 

mirrors. 

CO3 Understand the Miller effect and its implications on amplifier design. Analyze 
performance parameters of operational amplifiers (Op Amps). 

CO4 Compare one-stage and two-stage Op Amps, including gain boosting techniques. 
Understand feedback topologies and their impact on amplifier performance. 

CO5 Analyze noise performance in Op Amps and its impact on circuit design. 

CO6 Evaluate stability and frequency compensation techniques for Op Amps. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 2 1 - -           

CO2 1 2 3 -           

CO3 1 2 3 1           

CO4 1 1 1 -           

CO5 1 1 - -           

CO6               

Average 1.2 1.4 2.33 1           



Subject Code Subject Name L T P C QP 

MPEEC1032 Optical Networks 3 0 0 3 A 

SYLLABUS 

Unit1: [10 Hours] 

SONET/SDH: optical transport network, IP, routing and forwarding, multiprotocol abeles 
witching. 
Unit 2: [8 Hours] 

WDM network elements: optical line terminals and amplifiers, optical add/drop 
multiplexers, OADM architectures, reconfigurable OADM, and optical cross connects. 
Unit 3: [8 Hours] 

Control and management: network management functions, optical layer services and 
interfacing, performance and fault management, configuration management, optical 
safety. 
Unit4: [10 Hours] 

Network Survivability: protection in SONET/SDH & client layer, optical layer protection 
schemes 
Unit 5: [8 Hours] 

WDM network design: LTD and RWA problems, dimensioning wavelength routing 
networks, statistical dimensioning models 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert// 

Text Book: 

• Rajiv Ramaswami, Sivarajan, Sasaki, “Optical Networks: A Practical Perspective”, 
MK, Elsevier,3 rdedition,2010. 

• C. Siva Ram Murthy and Mohan Gurusamy, “WDM Optical Networks: Concepts 
Design, and Algorithms”, PHI,EEE,2001 



CO1 Understand the fundamentals of SONET/SDH and optical transport networks. 
Analyze IP routing and forwarding in optical networks. 

CO2 Describe WDM network elements, including OADMs and optical cross connects. 

CO3 Explain the functions of optical line terminals and amplifiers. Discuss network 
management functions in optical networks. 

CO4 Analyze performance and fault management in optical networks. Evaluate network 
survivability techniques in SONET/SDH. 

CO5 Design wavelength routing networks, addressing RWA problems. 

CO6 Apply statistical dimensioning models to WDM network design. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 3 - 2 3 2 -        

CO2 1 - 2 - 3 - 2        

CO3 2 - - - 3 - 2        

CO4 2 2 2 - 3 - 2        

CO5 2 2 2 - 3 - -        

CO6 1 - - 2 - - -        

Average 1.83 2.33 2 2 3 2 2        



Subject Code Subject Name L T P C QP 

MPEEC1033 Statistical Information Processing 3 0 0 3 A 

SYLLABUS 

Unit1: [10 Hours] 

Review of random variables: Probability Concepts, distribution and density functions, 

moments, independent, uncorrelated and orthogonal random variables; Vector-space 

representation of Random variables, Vector quantization, The batches fine quality 

theorem, Central Limit theorem, Discrete &Continuous Random Variables. 

Random process: Expectations, Moments, Periodicity, Discrete-Time Random Processes 

Stationary process, autocorrelation and auto covariance functions, Spectral representation 

of random signals, Properties of power spectral density, Gaussian Process and White noise 

process. 

Unit 2: [8 Hours] 

Random signal modelling: MA(q), AR(p), ARMA(p,q) models, Hidden Markov Model & 

its applications, Linear System with random input, Forward and Backward Predictions, 

Levinson Durbin Algorithm. 

Unit 3: [8 Hours] 

Statistical Decision Theory: Bayes’ Criterion, Binary Hypothesis Testing, M-ary 

Hypothesis Testing, Minimax Criterion, Nyman-Pearson Criterion, Composite Hypothesis 

Testing. Parameter Estimation Theory: Maximum Likelihood Estimation, Generalized 

Likelihood Ratio Test, Some Criteria for Good Estimators, Bayes’ Estimation Minimum 

Mean- Square Error Estimate, Minimum, Mean Absolute Value of Error Estimate 

Maximum APosteriori Estimate, Multiple Parameter Estimation Best Linear Unbiased 

Estimator, Least-Square Estimation Recursive Least-Square Estimator. 

Unit 4: [8 Hours] 

Spectral analysis: Estimated auto-correlation function, Period gram, Average in the 

period gram (Bartlett Method), Welch modification, Parametric method, AR (p) spectral 

estimation and detection of Harmonic signals 

Unit 5: [8 Hours] 

Information Theory and Source Coding: Introduction, Uncertainty, Information and 

Entropy, Source coding theorem, Huffman, Shanon Fano, Arithmetic, Adaptive coding, 

RLE, LZW Data compaction,,LZ-77,LZ-78.DiscreteMemorylesschannels,Mutual 

information, channel capacity, Channel coding theorem, Differential entropy and mutual 

information for continuous ensembles. 
Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert// 

Text Book: 

• Papoulis and S.U. Pillai, “Probability, Random Variables and Stochastic 

Processes”, 4th Edition, McGraw-Hill,2002. 

• D.G. Manolakis, V.K. Ingle and S.M. Kogon, “Statistical and Adaptive Signal 

Processing”, McGrawHill,2000. 

• Mourad Barkat, “Signal Detection and Estimation”, ArtechHouse,2nd Edition, 

2005. 

• RG. Gallager, “Information theory and reliable communication”, 

Wiley,1stedition,1968. 



CO1 Analyze and apply concepts of random variables and processes, including 

probability distributions, moments, and the Central Limit Theorem, to model real- 

world phenomena. 

CO2 Develop and evaluate random signal models such as MA(q), AR(p), and ARMA(p,q), 

and understand their applications in various engineering contexts. 

CO3 Apply statistical decision theory principles, including Bayes' Criterion and hypothesis 
testing, to make informed decisions based on random data. 

CO4 Implement parameter   estimation   techniques,   including   Maximum   Likelihood 

Estimation and Bayesian estimation methods, to derive efficient estimators for various 

applications. 

CO5 Conduct spectral analysis of random signals using methods such as the periodogram 

and Welch modification to estimate power spectral density and detect harmonic 
signals. 

CO6 Understand and apply concepts from information theory, including entropy, source 

coding theorems, and channel capacity, to optimize data compression and transmission 

in communication systems. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 2             

CO2 2 3             

CO3 2 3             

CO4 2 3             

CO5 3 2             

CO6 2 3             

Avg. 2.33 2.67             



Subject Code Subject Name L T P C QP 

MPEEC1034 Introduction to MEMS 3 0 0 3 A 

SYLLABUS 

Unit1: [10 Hours] 

History of MEMS Development, Characteristics of MEMS-miniaturization - 

microelectronics integration - Mass fabrication with precision. Micro fabrication - 

microelectronics fabrication process- silicon based MEMS processes- new material and 

fabrication processing- points of consideration for processing. 

Unit 2: [8 Hours] 

Conductivity of semiconductors, crystal plane and orientation, stress and stain – definition 

– relationship between tensile stress and stain- mechanical properties of silicon and thin 

films, Flexural beam bending analysis under single loading condition- Types of beam- 

deflection of beam-longitudinal stain under pure bending spring constant, torsional 

deflection, intrinsic stress, resonance and quality factor. 

Unit 3: [8 Hours] 

Electrostatic sensing and actuation-parallel plate capacitor – Application-Inertial, pressure and 

tactile sensor parallel plate actuator- comb drive. Thermal sensing and Actuations-thermal 

Sensors-Actuators- Applications- Inertial, Flow and Infrared sensors. Piezo resistive sensors- 

piezo resistive sensor material- stress in flexural cantilever and membrane Application-Inertial, 

pressure, flow and tactile sensor. Piezoelectric sensing and actuation- piezoelectric material 

properties-quartz-PZT-PVDF –ZnO Application-Inertial, Acoustic, tactile, flow-surface 

elastic waves. Magnetic actuation- Micro magnetic actuation principle- deposition of magnetic 

Materials-Design and fabrication of magnetic coil. 

Unit 4: [8 Hours] 

Anisotropic wet etching, Dry etching of silicon, Deep reactive ion etching (DRIE), 

Isotropic wet etching, Basic surface micromachining process- structural and sacrificial 

material, stiction and antistiction methods, Foundry process. 

Unit 5: [8 Hours] 

Polymers in MEMS- polymide-SU-8 liquid crystal polymer(LCP)-PDMS-PMMA- 

Parylene- Flurocorbon, Application-Acceleration, pressure, flow and tactile sensors. 

Optical MEMS-passive MEMS optical components-lenses-mirrors-Actuation for active 

optical MEMS. 
Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert// 

Text Book: 

• Chang Liu, “Foundations of MEMS”, Pearson International Edition, 2006. 

• Gaberiel M. Rebiz, “RF MEMS Theory, Design and Technology”, John Wiley & 

Sons, 2003. 

• Charles P. Poole, Frank J. Owens, “Introduction to nanotechnology” John Wiley & 

sons, 2003. 

• Julian W. Gardner, Vijay K Varadhan, “Microsensors, MEMS and Smart devices”, 

John Wiley & sons, 2001. 



 

CO1 Describe the history and development of MEMS technology, including key 

characteristics, miniaturization principles, and integration with microelectronics. 

CO2 Analyze the microfabrication processes used in silicon-based MEMS, including mass 

fabrication techniques and new material considerations for precision manufacturing. 

CO3 Evaluate the mechanical properties of silicon and thin films, including stress and strain 
relationships, and perform flexural beam bending analysis to determine beam 

deflection and spring constants. 

CO4 Understand the principles of electrostatic, thermal, piezoelectric, and magnetic sensing 
and actuation in MEMS, and identify their applications in various sensor types. 

CO5 Explain various etching techniques, including anisotropic and dry etching processes, 

as well as surface micromachining methods, and assess their roles in MEMS 
fabrication. 

CO6 Explore the use of polymers in MEMS applications, including their properties and 

functionalities in sensors and optical MEMS devices, and analyze their benefits in 

various applications. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 2             

CO2 2 3             

CO3 2 3             

CO4 2 3             

CO5 3 2             

CO6 2 3             

Avg. 2.33 2.67             



Subject Code Subject Name L T P C QP 

MPEEC1041 Real-time Signal Processing Systems 3 0 0 3 A 

SYLLABUS 

Unit1: [10 Hours] 

The Discrete Fourier Transforms 

Discrete Fourier transform, properties of DFT. Frequency domain sampling, Frequency 

analysis of signals using the DFT. DFT of discrete time signals, Relation between DFT and 

Z-transform. IDFT. 

Unit 2: [8 Hours] 

Fast Fourier Transforms 

Direct computation of DFT, Need of efficient computation of DFT, Radix-2 Decimation in 

time domain and decimation in frequency domain algorithms (DITFFT and DIF-FFT), 

Linear filtering methods based on DFT Goertzel Algorithms. 

Unit 3: [8 Hours] 

Implementation of Discrete time systems 

FIR Systems- Direct Form-I, Direct Form-II, Cascade, Parallel structure IIR Systems- Direct 

Form, Cascade, Linear phase structure, Frequency sampling structure. 

Unit 4: [8 Hours] 

Design of IIR and FIR filters 

Design of digital IIR digital filters from analog filters, Inmpulse invariance method and 

bilinear transformation method. frequency transformations. Design of digital FIR filters 

using window method. 

Unit 5: [8 Hours] 

Multirate DSP and Applications 

Decimation and Interpolation, Multistage design of interpolators and decimators; Poly- 

phase decomposition and FIR structures, DSP device architecture and programming 

(TMS320C6x), Real-time system development, Code Composer Studio and DSP BIOS, 

Mini project (real-time application of DSP). 
Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert// 

Text Book: 

• Digital signal processing : a computer-based approach [4th ed.] By: Mitra, Sanjit 

K. 

• Discrete-time Signal Processing Book by Alan V. Oppenheim and Ronald W. 

Schafer. 

• Digital Signal Processing, 4e Paperback – 1 January 2007 by John G. Proakis 

(Author), Dimitris G. Manolakis (Author). 

 

 

 
CO1 Explain the principles and properties of Discrete Fourier Transform (DFT), 

including its relation to the Z-transform and its application in frequency analysis 
of discrete-time signals. 

CO2 Implement Fast   Fourier   Transform   (FFT)   algorithms,   including   Radix-2 

Decimation in Time (DIT) and Decimation in Frequency (DIF) methods, to 

efficiently compute the DFT of signals. 

CO3 Analyze and implement discrete-time systems using various structures for Finite 

Impulse Response (FIR) and Infinite Impulse Response (IIR) systems, including 

direct form, cascade, and parallel structures. 



CO4 Design IIR and FIR digital filters using methods such as impulse invariance, 

bilinear transformation, and windowing techniques, and evaluate their performance 

in signal processing applications. 

CO5 Explore multirate digital signal processing techniques, including 

decimation and interpolation, and apply multistage design and poly-phase 
decomposition in FIR structures. 

CO6 Develop and implement real-time DSP applications using DSP device architecture 

(e.g., TMS320C6x) and programming environments such as Code Composer 

Studio and DSP BIOS, culminating in a mini project that demonstrates practical 
applications of DSP concepts. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 3 - 3         3  

CO2 2 2 - 2         2  

CO3 2 2 2 2         2  

CO4 2 2 2 2         2  

CO5 2 2 2 2         2  

CO6 2 2 2 2         2  

Average 2.17 2.17 1.33 2.17         2.17  



Subject Code Subject Name L T P C QP 

MPEEC1042 Internet of Things and Application 3 0 0 3 A 

SYLLABUS 

Unit1: [8 Hours] 

Smart cities and IoT revolution, Fractal cities, From IT to IoT, M2M and peer networking 

concepts, Ipv4 and IPV6. 

Unit 2: [8 Hours] 

Software Defined Networks SDN, From Cloud to Fog and MIST networking for IoT 

communications, Principles of Edge/P2P networking, Protocols to support IoT 

communications, modular design and abstraction, security and privacy in fog. 

Unit 3: [8 Hours] 

Wireless sensor networks: introduction, IOT networks (PAN, LAN and WAN), Edge resource 

pooling and caching, client side control and configuration. 

Unit 4: [10 Hours] 

Smart objects as building blocks for IoT, Open source hardware and Embedded systems 

platforms for IoT, Edge/gateway, IO drivers, C Programming, multithreading concepts. 

Operating systems requirement of IoT environment, study of mbed, RIoT, and Contiki 

operating systems, Introductory concepts of big data for IoT applications. 

Unit 5: [8 Hours] 

Applications of IoT, Connected cars IoT Transportation, Smart Grid and Healthcare 

sectors using IoT, Security and legal considerations, IT Act 2000 and scope for IoT 

legislation. 
Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert// 

Text Book: 

• A Bahaga, V. Madisetti, “Internet of Things- Hands on approach”, VPT publisher, 

2014. 

• A. McEwen, H. Cassimally, “Designing the Internet of Things”, Wiley, 2013. 

• CunoPfister, “Getting started with Internet of Things”, Maker Media, 1st edition, 

2011. 

• Samuel Greenguard, “Internet of things”, MIT Press, 2015. 

 

 

 

 

 

 
 

CO1 Explain the concepts and evolution of smart cities and the IoT revolution, 

including the transition from traditional IT to IoT and the significance of M2M 

and peer networking. 

CO2 Understand and analyze Software Defined Networking (SDN) principles and the 

transition from cloud to fog computing, including the role of edge networking and 
security considerations in IoT communications. 

CO3 Describe the architecture and functionality of wireless sensor networks (WSNs) and 

IoT networks across  different scales (PAN, LAN, WAN), including resource 
pooling and client-side management. 

CO4 Identify and evaluate smart objects as fundamental components of IoT, and explore 

open-source hardware and embedded systems platforms, including programming 

concepts and operating systems relevant to IoT environments. 



CO5 Investigate various applications of IoT across sectors such as transportation, smart 

grids, and healthcare, while considering security, privacy, and legal implications 

related to IoT deployment. 

CO6 Demonstrate the ability to design and implement IoT solutions using relevant 

programming languages and frameworks, culminating in practical applications that 
address real-world challenges. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3  2 - 3        - - 

CO2 3  3 2 3        2  

CO3 2  2 2 2        1 2 

CO4 2  2 2 2        2  

CO5 3  2 3 2        2 1 

CO6 3  3 3 3        2 2 

Average 2.66  2.33 2.4 2.5        1.8 1.75 



Subject Code Subject Name L T P C QP 

MPEEC1043 Cognitive Radio 3 0 0 3 A 

SYLLABUS 

Unit1: [10 Hours] 

Introduction to Cognitive Radios: Digital dividend, cognitive radio (CR) architecture, 

functions of cognitive radio, dynamic spectrum access (DSA), components of cognitive 

radio, spectrum sensing, spectrum analysis and decision, potential application so cognitive 

radio. 

Unit2: [8 Hours] 

Spectrum Sensing: Spectrum sensing, detection of spectrum holes (TVWS), collaborative 

sensing, geo-location database and spectrum sharing business models (spectrum of 

commons, real time secondary spectrum market). 

Unit3: [10 Hours] 

Optimization Techniques of Dynamic Spectrum Allocation: Linear programming, convex 

programming, non-linear programming, integer programming, dynamic programming, 

stochastic programming. 

Unit4: [8 Hours] 

Dynamic Spectrum Access and Management: Spectrum broker, cognitive radio 

architectures, centralized dynamic spectrum access, distributed dynamic spectrum 

access, learning algorithms and protocols. 

Unit5: [8 Hours] 

Spectrum Trading: Introduction to spectrum trading, classification to spectrum trading, 

radio resource pricing, brief discussion one economics theories in DSA (utility, auction 

theory), classification of auctions (single auctions, double auctions, concurrent, 

sequential). 
Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert// 

Text Book: 

• Ekram Hossain, Dusit Niyato, ZhuHan, “Dynamic Spectrum Access and 

Management in Cognitive Radio Networks”, Cambridge UniversityPress,2009. 

• Kwang-Cheng Chen, Ramjee Prasad, “Cognitive radio networks”,John Wiley & 

Sons Ltd., 2009. 

• Bruce Fette,“Cognitive radio technology”,Elsevier,2ndedition,2009. 

• Huseyin Arslan, “Cognitive Radio, Software Defined Radio, and Adaptive 

Wireless Systems”,Springer,2007. 

 

 

 
CO1 Understand the fundamental concepts of cognitive radios, including their 

architecture, functions, and the significance of dynamic spectrum access (DSA) in 
modern wireless communications. 

CO2 Analyze spectrum sensing techniques, including the detection of spectrum holes, 

collaborative sensing approaches, and the role of geo-location databases in 

spectrum sharing models. 

CO3 Apply optimization techniques such as linear, convex, and stochastic programming 

to solve dynamic spectrum allocation problems, enhancing spectrum utilization in 

cognitive radio networks. 

CO4 Evaluate different approaches to dynamic spectrum access and management, 
including centralized and distributed architectures, and understand the role of 



 spectrum brokers and learning algorithms. 

CO5 Explore the concept of spectrum trading, including various classifications and 

pricing models, and assess the implications of economic theories such as utility and 

auction theory on dynamic spectrum access. 

CO6 Design and propose practical applications of cognitive radio technology, 

incorporating spectrum sensing and dynamic spectrum management strategies to 
optimize wireless communication systems. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3  2 - 3        - - 

CO2 3  3 2 3        2  

CO3 2  2 2 2        1 2 

CO4 2  2 2 2        2  

CO5 3  2 3 2        2 1 

CO6 3  3 3 3        2 2 

Average 2.66  2.33 2.4 2.5        1.8 1.75 



Subject Code Subject Name L T P C QP 

MPEEC1044 Remote Sensing 3 0 0 3 A 

SYLLABUS 

Unit 1: [10 Hours] 

Physics of Remote Sensing: Electro Magnetic Spectrum, Physics of Remote Sensing-Effects 

of Atmosphere-Scattering–Different types–Absorption-Atmospheric Window-Energy 

interaction with surface features –Spectral reflectance of vegetation, soil and water 

atmospheric influence on spectral response patterns-multi concept in Remote sensing. 

Unit 2: [8 Hours] 

Data Acquisition: Types of Platforms–different types of Aircrafts-Manned and Unmanned 

space crafts–sun synchronous and geo synchronous satellites –Types and characteristics of 

different platforms –LANDSAT, SPOT, IRS, INSAT, IKONOS, QUICKBIRD etc 

Unit 3: [6 Hours] 

Photographic products, B/W, color, color IR film and their characteristics –resolving power 

of lens and film –Op to mechanical electro optical sensors –across track and along track 

scanners-multispectral scanners and thermal scanners–geometric characteristics of scanner 

imagery -calibration of thermal scanners. 

Unit 4: [8 Hours] 

Scattering System: Microwave scatter meter, types of RADAR –SLAR –resolution –range 

and azimuth –real aperture and synthetic aperture RADAR. Characteristics of Microwave 

images topographic effect-different types of Remote Sensing platforms –airborne and space 

borne sensors -ERS, JERS, RADARSAT, RISAT –Scatter meter, Altimeter-Li DAR remote 

sensing, principles, applications. 

Unit 5: [10 Hours] 

Thermal and Hyper Spectral Remote Sensing: Sensors characteristics-principle of 

spectroscopy-imaging spectroscopy–field conditions, compound spectral curve, Spectral 

library, radioactive models, processing procedures, derivative spectrometry, thermal remote 
sensing – thermal sensors, principles, thermal data processing, applications. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert 

Text Book: 

• Lillis and T.M., and Kiefer, R.W. Remote Sensing and Image interpretation, John 

Wiley & Sons-2000, 6
th

Edition 

• John R. Jensen, Introductory Digital Image Processing: A Remote Sensing 
Perspective, 2nd Edition, 1995. 

• John A. Richards, Springer –Verlag, Remote Sensing Digital Image Analysis,1999. 

• Paul Curran P.J. Principles of Remote Sensing, ELBS; 1995. 

• Charles Elachi and Jakob J. van Zyl , Introduction To The Physics and Techniques 
of Remote Sensing , Wiley Series in Remote Sensing and Image Processing, 2006. 

• Sa bins, F.F. Jr, Remote Sensing Principles and Image interpretation, W.H. Free 
man & Co, 1978 

 

 

CO1 Understand the fundamental principles of remote sensing, including the 

electromagnetic spectrum, atmospheric effects, and energy interactions with 
different surface features such as vegetation, soil, and water. 



CO2 Analyze various data acquisition platforms used in remote sensing, distinguishing 

between manned and unmanned aircraft, as well as sun-synchronous and geo- 

synchronous satellites, with a focus on notable systems like LANDSAT, SPOT, and 
IRS. 

CO3 Evaluate photographic products and the characteristics of different imaging 

systems, including black and white, color, and color infrared films, and their 
respective roles in remote sensing applications. 

CO4 Explore the principles and types of scattering systems in microwave remote 

sensing, including the functionalities of different types of RADAR, such as SLAR 

and synthetic aperture RADAR, and their applications in topographic analysis. 

CO5 Assess thermal and hyperspectral remote sensing techniques, including sensor 

characteristics, imaging spectroscopy, and the processing of thermal data, along 
with their practical applications in various fields. 

CO6 Integrate knowledge from the course to design and implement remote sensing 

projects, applying appropriate methods for data acquisition, analysis, and 

interpretation in real-world scenarios. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3  2 - 3          

CO2 3  3 2 3          

CO3 2  2 2 2          

CO4 2  2 2 2          

CO5 3  2 3 2          

CO6 3  3 3 3          

Average 2.66  2.33 2.4 2.5          



Subject Code Subject Name L T P C QP 

MPEEC1045 Nanomaterials and Nanotechnology 3 0 0 3 A 

SYLLABUS 

Unit 1: [10 Hours] 

Nanomaterials in one and higher dimensions. 

Unit 2: [8 Hours] 

Applications of one and higher dimension nano-materials 

Unit 3: [6 Hours] 

Nano-lithography, micro electro-mechanical system (MEMS) and nano-phonics. 

Unit 4: [8 Hours] 

carbon nanotubes – synthesis and applications. 

Unit 5: [10 Hours] 

Interdisciplinary arena of nanotechnology. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert 

Text Book: 

• Nanoscale Materials in Chemistry edited by Kenneth J. Klabunde and Ryan M. 
Richards, 2ndedn, John Wiley and Sons, 2009. 

• Nano crystalline Materials by A I Gusev and A A Rempel, Cambridge International 
Science Publishing, 1st Indian edition by Viva Books Pvt. Ltd. 2008. 

• Springer Handbook of Nanotechnology by Bharat Bhushan, Springer, 3rdedn, 
2010. 

• Carbon Nanotubes: Synthesis, Characterization and Applications by Kamal K. Kar, 
Research Publishing Services; 1stedn, 2011, ISBN-13: 978-9810863975. 

 

 

CO1 Understand the fundamental concepts of nanomaterials, focusing on the 

characteristics and properties of one-dimensional and higher-dimensional 
nanostructures. 

CO2 Analyze and evaluate the applications of one-dimensional and higher-dimensional 

nanomaterials across various fields, including electronics, medicine, and energy 

storage. 

CO3 Explore the principles and techniques of nanolithography, as well as their 
integration into micro-electro-mechanical systems (MEMS) and nano-phonics. 

CO4 Investigate the synthesis methods of carbon nanotubes and assess their unique 
properties, applications, and potential in various technologies. 

CO5 Examine the interdisciplinary nature of nanotechnology, highlighting its impact on 

different scientific fields and potential for innovation in materials science, biology, 
and engineering. 

CO6 Apply knowledge of nanomaterials to propose and design innovative solutions and 
research projects that leverage nanotechnology in real-world applications. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 3 2            

CO2 3 3 3            

CO3 2 2 2            

CO4 2 2 2            

CO5 3 2 2            



CO6 3 3 3            

Average 2.66 2.5 2.33            



Subject Code Subject Name L T P C QP 

MMCEC1050 Research Methodology and IPR 3 0 0 3 A 

SYLLABUS 

Unit1: [10 Hours] 

Meaning of research problem, Sources of research problem, Criteria Characteristics of a 

good research problem, and Errors in selecting research problem, Scope and objective soft 

research problem. Approaches of investigation of solutions for research problem, data 

collection, analysis, interpretation, Necessary instrumentations 
Unit2: [8 Hours] 

Effective literature studies approaches, analysis Plagiarism, Research ethics 
Unit3: [8 Hours] 

Effective technical writing, how to write report, Paper, Developing a Research Proposal, 
Format of research proposal, a presentation and assessment by a review committee 
Unit4: [8 Hours] 

Nature of Intellectual Property: Patents, Designs, Trade and Copyright. Process of Patenting 
and Development: technological research, innovation, patenting, And development. 
International Scenario: International cooperation on Intellectual Property. Procedure for 
grants of patents, Patenting under PCT. 
Unit5: [8 Hours] 

Patent Rights: Scope of Patent Rights. Licensing and transfer of technology. Patent 
information and data bases. Geographical Indications. 
New Developments in IPR: Administration of Patent System. New development sin IPR; IPR 
of Biological Systems, Computer Software etc. Traditional Knowledge Case Studies, IPR 
and IITs. 
Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert// 

Text Book: 

• Stuart Melville and Wayne Goddard, “Research methodology: an introduction for 
science & engineering students’” 

• Wayne Goddard and Stuart Melville, “Research Methodology: An Introduction” 

• Ranjit Kumar, 2nd Edition, “Research Methodology: A Step by Step Guide for 
beginners” 

• Halbert, “Resisting Intellectual Property”, Taylor & Francis Ltd, 2007. 

• Mayall, “Industrial Design”, McGrawHill,1992. 

• Niebel, “Product Design”, McGrawHill,1974. 

• Asimov, “Introduction to Design”, Prentice Hall,1962. 

 

CO1 Define and articulate the meaning of a research problem, identify various sources 

for selecting a research problem, and understand the criteria and characteristics of 
a good research problem. 

CO2 Analyze common errors in selecting research problems and establish the scope and 

objectives of a research problem, including approaches to investigate and propose 

solutions. 

CO3 Conduct effective literature reviews, understand the significance of research ethics, 

and address issues such as plagiarism in academic research. 

CO4 Develop skills in technical writing, including how to write research reports and 

papers, and create a comprehensive research proposal following established 



 formats for presentation and assessment. 

CO5 Understand the nature of intellectual property, including patents, designs, 

trademarks, and copyrights, and explore the processes involved in patenting and 

innovation at national and international levels. 

CO6 Examine patent rights and their scope, including licensing, technology transfer, and 

the use of patent information databases, while considering new developments in 
IPR, including issues related to biological systems and traditional knowledge. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3  2 - 3        - - 

CO2 3  3 2 3        2  

CO3 2  2 2 2        1 2 

CO4 2  2 2 2        2  

CO5 3  2 3 2        2 1 

CO6 3  3 3 3        2 2 

Average 2.66  2.33 2.4 2.5        1.8 1.75 



 

Course Course Name L T P C QP 

MACEC1081 English for Research Paper Writing 2 0 0 0 
A 

SYLLABUS 

Unit – I [8 Hours] 

• Planning and Preparation, Word Order, Breaking up long sentences, 

• Structuring Paragraphs and Sentences, Being Concise and Removing 

• Redundancy, Avoiding Ambiguity and Vagueness` 

• Clarifying Who Did What, Highlighting Your Findings, Hedging and 

• Criticizing, Paraphrasing and Plagiarism, Sections of a Paper, Abstracts. 

Introduction 

Unit - II [4 Hours] 

• Review of the Literature, Methods, Results, Discussion, Conclusions, The 
• Final Check 

Unit – III [4 Hours] 

• key skills are needed when writing a Title, key skills are needed when 

• writing an Abstract, key skills are needed when writing an Introduction, 
• skills needed when writing a Review of the Literature, 

Unit – IV [8 Hours] 

• skills are needed when writing the Methods, skills needed when writing the 

• Results, skills are needed when writing the Discussion, skills are needed when 
writing the Conclusions 

• useful phrases, how to ensure paper is as good as it could possibly be the 
• first- time submission 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS 

Text Book: 

1. Goldbort R (2006) Writing for Science, Yale University Press (available on Google 

Books) 

2. Day R (2006) How to Write and Publish a Scientific Paper, Cambridge University 

Press 

3. Highman N (1998), Handbook of Writing for the Mathematical Sciences, SIAM. 

Highman’s book. 

4. Adrian Wallwork, English for Writing Research Papers, Springer New York 

Dordrecht Heidelberg London, 2011 

 

 

CO1 Recall key components of research papers, including structure, formatting, and 
citation styles commonly used in academic writing. 

CO2 Explain the importance of clarity, coherence, and academic tone in research 
writing, and how these elements contribute to effective communication of ideas. 

CO3 Apply appropriate research methodologies to gather, evaluate, and synthesize 
information from various sources to support arguments in research papers. 

CO4 Analyze sample research papers to identify strengths and weaknesses in 

argumentation, structure, and use of evidence, as well as adherence to academic 
standards. 

CO5 Evaluate the effectiveness of different writing strategies, such as outlining, 
drafting, and revising, in producing high-quality research papers. 



CO6 Design and write a complete research paper on a chosen topic, demonstrating 

proficiency in integrating research, articulating arguments, and adhering to 
academic writing conventions. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 1 - - - - - - - - - - 1 - 1 

CO2 2 1 - - - - - - - 2 - 2 1 2 

CO3 2 3 2  2 - - - - - - 2 2 - 

CO4 - 2 2 2 - - - - - - - - - 2 

CO5 - - 2 2 - - - - - 2 - 2 - 1 

CO6 1 3 3 3 2 - 2 - 2 2 2 2 2 - 

Avg. 1.5 2.25 2.25 2.33 2 - 2 - 2 2 2 1.8 1.66 1.5 



Course Code Course Name L T P C QP 

MACEC1082 Disaster Management 2 0 0 0 
A 

SYLLABUS 

Unit – I [8 Hours] 

Introduction 

Disaster: Definition, Factors and Significance; Difference Between Hazard and Disaster; 

Natural and Manmade Disasters: Difference, Nature, Types and Magnitude. 

Repercussions of Disasters and Hazards: Economic Damage, Loss of Human and 

Animal Life, Destruction of Ecosystem. Natural Disasters: Earthquakes, Volcanisms, 

Cyclones, Tsunamis, Floods, Droughts And Famines, Landslides And Avalanches, 

Man-made disaster: Nuclear Reactor Meltdown, Industrial Accidents, Oil Slicks And 

Spills, Outbreaks Of Disease And Epidemics, War And Conflicts. 

Unit - II [4 Hours] 

Disaster Prone Areas in India 

Study Of Seismic Zones; Areas Prone To Floods And Droughts, Landslides And 

avalanches; Areas Prone To Cyclonic And Coastal Hazards With Special Reference To 

Tsunami; Post-Disaster Diseases And Epidemics 

Unit – III [4 Hours] 

Disaster Preparedness and Management 

Preparedness: Monitoring Of Phenomena Triggering A Disaster Or Hazard; Evaluation 

Of Risk: Application Of Remote Sensing, Data From Meteorological And Other 

Agencies, Media Reports: Governmental And Community Preparedness 

Unit – IV [8 Hours] 

Risk Assessment 

Disaster Risk: Concept and Elements, Disaster Risk Reduction, Global and National 

Disaster Risk Situation. Techniques of Risk Assessment, Global Co- Operation in Risk 

Assessment and Warning, People’s Participation in Risk Assessment. Strategies for 

Survival. 

Disaster Mitigation 

Meaning, Concept and Strategies Of Disaster Mitigation, Emerging Trends In 

Mitigation. Structural Mitigation And Non-Structural Mitigation, Programs Of Disaster 

Mitigation In India. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry 
Expert/MOOCS 

Text Book: 

1. R. Nishith, Singh AK, “Disaster Management in India: Perspectives, issues and 

strategies “’New Royal book Company. 

2. Sahni, PardeepEt.Al. (Eds.),” Disaster Mitigation Experiences And Reflections”, 

Prentice Hall Of India, New Delhi. 

3. Goel S. L. , Disaster Administration And Management Text And Case Studies” ,Deep 

&Deep Publication Pvt. Ltd., New Delhi. 
 

 

 

CO1 Recall fundamental concepts, terminologies, and types of disasters, including 
natural, technological, and human-made disasters. 

CO2 Explain the disaster management cycle, including the phases of preparedness, 

response, recovery, and mitigation, and their significance in effective disaster 
management. 



CO3 Apply disaster risk assessment techniques to identify vulnerabilities and 
potential hazards in specific communities or regions. 

CO4 Analyze case studies of past disasters to evaluate the effectiveness of response 

strategies and management practices, identifying lessons learned and areas for 
improvement. 

CO5 Evaluate disaster management plans and policies in terms of their effectiveness, 

inclusiveness, and sustainability, considering factors such as community 
involvement and resource allocation. 

CO6 Design a comprehensive disaster management plan for a specific community or 

organization, incorporating risk assessment, response strategies, and recovery 
initiatives to enhance resilience. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 1 - - - - - - - - - - 1 2 1 

CO2 2 1 - - - - - - - - - 2 2 2 

CO3 2 3 2 - - - - - - - - 2 1 1 

CO4 2 3 3 2 - - - - - - - - 2 - 

CO5 - 2 3 2 - - 2 2 - 2 - 2 - 2 

CO6 2 3 3 3 3 - 2 - 2 2 2 2 2 2 

Avg. 1.8 2.4 2.75 2.33 3 - 2 2 2 2 2 1.8 1.8 1.6 



Course Code Course Name L T P C QP 

MACEC1083 Sanskrit for Technical Knowledge 2 0 0 0 
A 

SYLLABUS 

Unit – I 

• Alphabets in Sanskrit, 

• Past/Present/Future Tense, 

• Simple Sentences 

[8 Hours] 

Unit - II 

• Order 

• Introduction of roots 

• Technical information about Sanskrit Literature 

[8 Hours] 

Unit – III 

• Technical concepts of Engineering-Electrical, Mechanical, 

Mathematics 

[10 Hours] 

Architecture, 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture 
Expert/MOOCS 

by Industry 

Text Book: 

1. “Abhyaspustakam” – Dr.Vishwas, Samskrita-Bharti Publication, New Delhi 

2. “Teach Yourself Sanskrit” PrathamaDeeksha-Vempati Kutumb shastri, Rashtriya 

Sanskrit Sansthanam, New Delhi Publication 

3. “India’s Glorious Scientific Tradition” Suresh Soni, Ocean books (P) Ltd., New 

Delhi. 
 

 

 

CO1 Recall key vocabulary, phrases, and grammatical structures of Sanskrit that are 
relevant to technical terminology and concepts. 

CO2 Explain the significance of Sanskrit in the context of technical fields, including 
its role in ancient texts, scientific literature, and modern technical 

communication. 

CO3 Apply basic Sanskrit grammar and vocabulary to translate technical terms and 
phrases from English (or other languages) into Sanskrit accurately. 

CO4 Analyze technical documents in Sanskrit, identifying key concepts, structures, 
and terminology that contribute to a better understanding of the subject matter. 

CO5 Evaluate the effectiveness of Sanskrit as a medium for technical knowledge 

dissemination, comparing it with other languages in terms of precision and 

clarity. 

CO6 Design and compose technical documents or presentations in Sanskrit, 

effectively integrating vocabulary, grammar, and concepts learned throughout 

the course. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 1 - - - - - - - - - - 1 1 - 

CO2 2 1 - - - - - - - 2 - 2 - - 

CO3 2 2 - - - - - - - - - 2 1 - 



CO4 2 2 2 - - - - - - - - - - 1 

CO5 - 2 2 - - - - - - 2 - 2 1 - 

CO6 2 3 3 3 2 - 2 - 2 2 2 2 - 2 

Avg. 1.8 2 2.33 3 2 - 2 - 2 2 2 1.8 1 1.5 



Course Code Course Name L T P C QP 

MACEC1084 Value Education 2 0 0 0 
A 

SYLLABUS 

Unit – I [4 Hours] 

• Values and self-development –Social values and individual attitudes. Work ethics, Indian 

vision of humanism. 

• Moral and non- moral valuation. Standards and principles. 

• Value judgments 

Unit - II 

• Importance of cultivation of values. 

• Sense of duty. Devotion, Self-reliance. Confidence, 

• Concentration. Truthfulness, Cleanliness. 

• Honesty, Humanity. Power of faith, National Unity. 

• Patriotism. Love for nature ,Discipline 

  [6 Hours] 

Unit – III 

• Personality and Behavior Development - Soul and Scientific 

• Attitude. Positive Thinking. Integrity and discipline 

• Punctuality, Love and Kindness. 

• Avoid fault Thinking. 

• Free from anger, Dignity of labour. 

• Universal brotherhood and religious tolerance. 

• True friendship. 

• Happiness Vs suffering, love for truth. 

• Aware of self-destructive habits. 

• Association and Cooperation. 

• Doing best for saving nature 

  [8 Hours] 

Unit – IV 

• Character and Competence –Holy books vs Blind faith. 

• Self-management and Good health. 

• Science of reincarnation. 

• Equality, Nonviolence, Humility, Role of Women. 

• All religions and same message. 

• Mind your Mind, Self-control. 

• Honesty, Studying effectively 

  [8 Hours] 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS 

Text Book: 

1 Chakroborty, S.K. “Values and Ethics for organizations Theory and practice”, Oxford 

University Press, New Delhi 

 

 

CO1 Recall fundamental concepts, definitions, and principles related to values, 
ethics, and moral philosophies. 

CO2 Explain the importance of values in personal and professional life, and how they 
influence decision-making and behavior. 

CO3 Apply ethical frameworks to real-life scenarios to assess the moral implications 
of decisions and actions in various contexts. 

CO4 Analyze case studies of ethical dilemmas to identify conflicting values, 
motivations, and the impact of decisions on individuals and society. 

CO5 Evaluate personal values and beliefs in the context of societal norms and ethical 



 standards, reflecting on their implications for behavior and choices. 

CO6 Design a personal value framework or code of ethics that incorporates learned 
values, guiding principles, and practices for ethical living. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 - - - - - - - - - - - 1 1 2 

CO2 1 - - - - - - - - 2 - 2 2 1 

CO3 - 2 2 - - - - - - - - 2 - - 

CO4 - 2 2 2 - - - - - - - - 1 2 

CO5 - - - - - 2 - 2 - 2 - 2 1 2 

CO6 - 3 3 3 - - 2 - 2 2 2 2 2 2 

Avg. 1 2.33 2.33 2.5 - 2 2 2 2 2 2 1.8 1.4 1.8 



Subject Code Subject Name L T P C QP 

MPCEC2010 System-on-Programmable Chip Design 3 0 0 3 A 

SYLLABUS 

Unit 1: [8 Hours] 

Driving Forces for SoC - Components of SoC - Design flow of SoC - Hardware/Software nature of SoC - 

Design Trade-offs – SoC Applications, Processor selection-Concepts in Processor Architecture: 

Instruction set architecture (ISA), Elements in Instruction Handing- Robust processors: Vector processor, 

VLIW, Superscalar, CISC, RISC—Processor evolution: Soft and Firm processors, Custom- Designed 

processors- on-chip memory. 

Unit2: [10 Hours] 

On-chip Buses: basic architecture, topologies, arbitration and protocols, Bus standards: AMBA, Core 

Connect, Wishbone, Avalon – Network on chip: Architecture-topologies-switching strategies - routing 

algorithms -low control, Quality-of-Service- Reconfigurability in communication architectures. 

Unit3: [8Hours] 

Introduction to IP Based design, Types of IP, IP across design hierarchy, IP life cycle, Creating and using 

IP - Technical concerns on IP reuse – IP integration - IP evaluation on FPGA prototypes. 

Unit4: [10 Hours] 

Study of processor IP, Memory IP, wrapper Design - Real-time operating system (RTOS), Peripheral 

interface and components, High-density FPGAs - EDA tools used for SOC design. 

Unit 5: [10 Hours] 

Manufacturing test of SoC: Core layer, system layer, application layer- P1500 Wrapper Standardization-SoC 

Test Automation (STAT). 
Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert 

Text Book: 

• Michael J.Flynn, Wayne Luk, “Computer system Design: Systemon- Chip”, Wiley-India, 2012 

• Sudeep Pasricha, Nikil Dutt, “On Chip Communication Architectures: System on Chip Interconnect”, Morgan 

Kaufmann Publishers, 2008 

• W.H.Wolf, “Computers as Components: Principles of Embedded Computing System Design”,Elsevier, 2008 

• Patrick Schaumont “A Practical Introduction to Hardware/Software Co-design”, 2nd Edition, Springer, 2012 

 

 

 

 
CO1 Explain the driving forces behind System on Chip (SoC) design, including the 

components, design flow, and the hardware/software nature of SoC, while 
understanding design trade-offs and various applications. 

CO2 Analyze processor architecture concepts, including Instruction Set Architecture 

(ISA), instruction handling, and different types of processors such as vector 
processors, VLIW, superscalar, CISC, and RISC, as well as the evolution of soft 

and firm processors. 

CO3 Evaluate on-chip bus architectures, including topologies, arbitration methods, and 

protocols, as well as bus standards like AMBA, Core Connect, and Wishbone, 
while exploring Network on Chip (NoC) architectures and their quality of service. 

CO4 Understand IP-based design principles, including types of IP, their 

lifecycle, and technical concerns regarding IP reuse, integration, and 
evaluation in FPGA prototypes. 

CO5 Study various types of processor and memory IP, the design of wrappers, and the 

role of Real-Time Operating Systems (RTOS) in SoC design, along with an 

overview of high-density FPGAs and EDA tools used in the design process. 



CO6 Investigate the manufacturing testing processes for SoC, covering different layers 

(core, system, application), the P1500 wrapper standardization, and the principles 

of SoC Test Automation (STAT). 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 2 2          - - 

CO2 3 2 3          2  

CO3 2 2 2          1 2 

CO4 2 2 2          2  

CO5 3 2 2          2 1 

CO6 3 3 3          2 2 

Average 2.66 2.16 2.33          1.8 1.75 



Subject Code Subject Name L T P C QP 

MPCEC2020 VLSI signal processing 3 0 0 3 A 

SYLLABUS 

Unit 1: [8 Hours] 

Introduction to DSP systems, Pipelined and parallel processing. 

Unit2: [4 Hours] 

Iteration Bound, Retiming, unfolding, algorithmic strength reduction in filters and Transforms. 

Unit3: [10 Hours] 

Systolic architecture design, fast convolution, pipelined and parallel recursive and adaptive filters, 

Scaling and round off noise. 
Unit 4: [8 Hours] 

Digital lattice filter structures, bit level arithmetic, architecture, redundant arithmetic. 
Unit5: [4 Hours] 

Numerical strength reduction, synchronous, wave and asynchronous pipe lines, low power design. 
Programmable digit signal processors. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert 

Text Book: 

• Keshab K. Parthi, VLSI Digital signal processing systems, design and 

implementation, Wiley, Inter Science, 1999. 

• Mohammad Isamail and Terri Fiez, Analog VLSI signal and information 

processing, McGraw Hill, 1994 

• S.Y. Kung, H.J. White House, T. Kailath, VLSI and Modern Signal Processing, 

Prentice Hall, 1985. 

 

 

CO1 Understand the fundamental concepts of Digital Signal Processing (DSP) systems, 

including the principles of pipelined and parallel processing techniques in enhancing 
DSP performance. 

CO2 Analyze the concepts of iteration bound, retiming, and unfolding, along with 
techniques for algorithmic strength reduction in the context of filters and transforms. 

CO3 Design and evaluate systolic architectures for efficient DSP implementations, focusing 

on fast convolution techniques and pipelined and parallel structures for recursive and 

adaptive filters. 

CO4 Explore digital lattice filter structures, understanding their advantages and applications, 

and assess bit-level arithmetic and redundant arithmetic in DSP architecture. 

CO5 Investigate numerical strength reduction techniques and the characteristics of 
synchronous, wave, and asynchronous pipelines, emphasizing strategies for low-power 

design in DSP systems. 

CO6 Examine the role and functionality of programmable digital signal processors, 
understanding their architecture and applications in various DSP scenarios. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 3 2 - 1 - - - - - - - 3 - 

CO2 2 2 1 2 - - - - - - - - 1 2 

CO3 3 3 - 1 - - - - - - - - 2 1 

CO4 2 2 1 - 2 - - - - - - - 2 - 

CO5 2 2 1 2 1 - - - - - - - - 1 

CO6 2 2 - 1 - - - - - - - - 1 2 



Avg. 2.3 2.3 1.2 1.5 1.3 - - - - - - - 1.8 1.5 



Subject Code Subject Name L T P C QP 

MPCEC2010 Embedded Systems & RTOS 3 0 0 3 A 

SYLLABUS 

Unit 1: [8 Hours] 

Embedded Computers, Characteristics of Embedded Computing Applications, Challenges in 

Embedded Computing system design, Embedded system design process- Requirements, 

Specification, Architectural Design, Designing Hardware and Software Components, System 

Integration, Formalism for System Design- Structural Description, Behavioural Description, Design 

Example: Model Train Controller, ARM processor- processor and memory organization. 
Unit2: [4 Hours] 

Data operations, Flow of Control, SHARC processor- Memory organization, Data operations, Flow 

of Control, parallelism with instructions, CPU Bus configuration, ARM Bus, SHARC Bus, Memory 

devices, Input/output devices, Component interfacing, designing with microprocessor development 

and debugging, Design Example: Alarm Clock. 
Unit3: [10 Hours] 

Distributed Embedded Architecture- Hardware and Software Architectures, Networks for embedded 

systems- I2C, CAN Bus, SHARC link supports, Ethernet, Myrinet, Internet, Network-Based design- 

Communication Analysis, system performance Analysis, Hardware platform design, Allocation and 

scheduling, Design Example: Elevator Controller. 
Unit 4: [8 Hours] 

Clock driven Approach, weighted round robin Approach, Priority driven Approach, Dynamic Versus 

Static systems, effective release times and deadlines, Optimality of the Earliest deadline first (EDF) 

algorithm, challenges in validating timing constraints in priority driven systems, Off-line Versus On- 

line scheduling. 

Unit5: [4 Hours] 

Design Methodologies, Requirement Analysis, Specification, System Analysis and Architecture 

Design, Quality Assurance, Design Example: Telephone PBX- System Architecture, Ink jet printer- 

Hardware Design and Software Design, Personal Digital Assistants, Set-top Boxes. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert 

Text Book: 

• Wayne Wolf, “Computers as Components: Principles of Embedded Computing System 
Design”, Morgan Kaufman Publishers, 3rd edition, 2012. 

• Jane.W.S. Liu, “Real-Time systems”, Pearson Education Asia, 2001. 

• C. M. Krishna and K. G. Shin, “Real-Time Systems”, McGraw-Hill, 1997. 

• Frank Vahid and Tony Givargis, “Embedded System Design: A Unified 

Hardware/Software Introduction”, John Wiley & Sons, 2002. 

 

 

 

CO1 Understand the fundamental concepts of embedded computing, including the 

characteristics, challenges, and the design process of embedded systems, from 

requirements gathering to system integration. 

CO2 Analyze and apply architectural design principles for embedded systems, focusing 

on hardware and software components, and utilize formalism for system design 
through structural and behavioral descriptions. 

CO3 Evaluate data operations and control flow in embedded processors, particularly 

SHARC and ARM architectures, including memory organization, bus 

configurations, and component interfacing. 

CO4 Design and implement distributed embedded architectures, exploring various 

network protocols (I2C, CAN Bus, Ethernet) and conducting communication and 
system performance analyses. 

CO5 Examine scheduling algorithms and timing constraints in embedded systems, 
including static and dynamic systems, and validate timing requirements using 



 techniques such as the Earliest Deadline First (EDF) algorithm. 

CO6 Develop comprehensive design methodologies for embedded systems, 

encompassing requirement analysis, specification, architecture design, and quality 

assurance, illustrated through examples like telephone PBX systems and personal 
digital assistants. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3  2 - 3        - - 

CO2 3  3 2 3        2  

CO3 2  2 2 2        1 2 

CO4 2  2 2 2        2  

CO5 3  2 3 2        2 1 

CO6 3  3 3 3        2 2 

Average 2.66  2.33 2.4 2.5        1.8 1.75 



Subject Code Subject Name L T P C QP 

MPEEC2032 Voice and data networks 3 0 0 3 A 

SYLLABUS 

Unit 1: [8 Hours] 

Network Design Issues, Network Performance Issues, Network Terminology, centralized and 

distributed approaches for networks design, Issues in design of voice and data networks. 
Unit2: [4 Hours] 

Layered and Layer less Communication, Cross layer design of Networks, Voice Networks (wired 

and wireless) and Switching, Circuit Switching and Packet Switching, Statistical Multiplexing. 
Unit3: [10 Hours] 

Data Networks and their Design, Link layer design- Link adaptation, Link Layer Protocols, 

Retransmission. Mechanisms (ARQ), Hybrid ARQ (HARQ), Go Back N, Selective Repeat 

protocols and their analysis Queuing Models of Networks, Traffic Models , Little's Theorem, 

Markov chains, M/M/1 and other Markov systems, Multiple Access Protocols , Aloha System , 

Carrier Sensing , Examples of Local area networks. 

Unit 4: [8 Hours] 

Inter-networking, Bridging, Global Internet, IP protocol and addressing, Sub netting, Classless Inter 

domain Routing (CIDR), IP address lookup, Routing in Internet. End to End Protocols, TCP and 

UDP. Congestion Control, Additive Increase/Multiplicative Decrease, Slow Start, Fast Retransmit/ 

Fast Recovery. 

Unit5: [4 Hours] 

Congestion avoidance, RED TCP Throughput Analysis, Quality of Service in Packet Networks. 

Network Calculus, Packet Scheduling Algorithms. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert 

Text Book: 

• D. Bertsekas and R. Gallager, “Data Networks”, 2nd Edition, Prentice Hall, 1992. 

• L. Peterson and B. S. Davie, “Computer Networks: A Systems Approach”,5th 

Edition, Morgan Kaufman, 2011. 

• Kumar, D. Manjunath and J. Kuri, “Communication Networking: An analytical 

approach”, 1st Edition, Morgan Kaufman, 2004. 

• Walrand, “Communications Network: A First Course”, 2nd Edition, McGraw Hill, 

2002. 

• Leonard Kleinrock, “Queueing Systems, Volume I: Theory”, 1st Edition, John 
Wiley and Sons, 1975. 

• Aaron Kershenbaum, “Telecommunication Network Design Algorithms”, 

McGraw Hill, 1993. 
• Vijay Ahuja, “Design and Analysis of Computer Communication Networks”, McGraw 

Hill, 1987. 

 

 

 

 
CO1 Understand the key issues in network design, including performance 

considerations, terminology, and the differences between centralized and 

distributed approaches for voice and data networks. 

CO2 Analyze layered and layerless communication models, including cross- 

layer design principles, and differentiate between wired and wireless voice 
networks, including the mechanisms of circuit and packet switching. 

CO3 Evaluate the design of data networks, focusing on link layer design aspects such as 

link adaptation, link layer protocols, retransmission mechanisms (ARQ), and 
queuing models to understand network traffic behavior. 



CO4 Explore inter-networking concepts, including bridging and the global Internet 

architecture, with an emphasis on IP protocol, addressing, subnetting, Classless 

Inter-Domain Routing (CIDR), and routing mechanisms in the Internet. 

CO5 Assess end-to-end protocols such as TCP and UDP, including congestion control 

mechanisms like Additive Increase/Multiplicative Decrease and the techniques of 
slow start and fast recovery. 

CO6 Investigate congestion avoidance strategies, analyze TCP throughput, and explore 

quality of service (QoS) in packet networks, including network calculus and packet 
scheduling algorithms. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 2 - 3          -  

CO2 3 2 3          2  

CO3 2 2 2          1  

CO4 2 2 2          2  

CO5 2 3 2          2  

CO6 3 3 3          2  

Average 2.33 2.4 2.5          1.8  



Subject Code Subject Name L T P C QP 

MPEEC2034 Wireless Sensor Networks 3 0 0 3 A 

SYLLABUS 

Unit 1: [8 Hours] 

Introduction and overview of sensor network architecture and its applications, sensor network 

comparison with Ad Hoc Networks, Sensor node architecture with hardware and software details. 

Unit2: [4 Hours] 

Hardware: Examples like mica2, micaZ, telosB, cricket, Imote2, tmote, btnode, and Sun SPOT, 

Software (Operating Systems): tinyOS, MANTIS, Contiki, and RetOS. 
Unit3: [10 Hours] 

Programming tools: C, nesC. Performance comparison of wireless sensor networks simulation and 

experimental platforms like open source (ns-2) and commercial (QualNet, Opnet). 
Unit 4: [8 Hours] 

Overview of sensor network protocols (details of atleast 2 important protocol per layer): Physical, 

MAC and routing/ Network layer protocols, node discovery protocols, multi-hop and cluster based 

protocols, Fundamentals of 802.15.4, Bluetooth, BLE (Bluetooth low energy), UWB. 
Unit5: [8 Hours] 

Data dissemination and processing; differences compared with other database management 

systems, data storage; query processing. 

Specialized features: Energy preservation and efficiency; security challenges; fault- tolerance, 

Issues related to Localization, connectivity and topology, Sensor deployment mechanisms; 

coverage issues; sensor Web; sensor Grid, Open issues for future research, and Enabling 
technologies in wireless sensor network. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert 

Text Book: 

• H. Karl and A. Willig, “Protocols and Architectures for Wireless Sensor 

Networks”, John Wiley & Sons, India, 2012. 

• C. S. Raghavendra, K. M. Sivalingam, and T. Znati, Editors, “Wireless Sensor 

Networks”, Springer Verlag, 1st Indian reprint, 2010. 

• F. Zhao and L. Guibas, “Wireless Sensor Networks: An Information Processing 

Approach”, Morgan Kaufmann, 1st Indian reprint, 2013. 

• Yingshu Li, MyT. Thai, Weili Wu, “Wireless sensor Network and Applications”, 

Springer series on signals and communication technology, 2008. 

 

 

 

CO1 Understand Sensor Network Fundamentals 

CO2 Analyze various sensor node architectures, including their hardware and software 

components, and evaluate the features of different sensor platforms. 

CO3 Apply programming tools and languages such as C and nesC for developing 

applications in wireless sensor networks, and compare the performance of various 

simulation platforms. 

CO4 Evaluate and differentiate between key protocols across various layers of sensor 

networks, including Physical, MAC, and Network layers, and understand the 
fundamentals of communication standards like 802.15.4, Bluetooth, and UWB. 

CO5 Implement effective data dissemination, processing, and storage strategies, 

distinguishing the unique characteristics of sensor data management systems from 

traditional databases. 

CO6 Identify and propose solutions to challenges in wireless sensor networks, such as 
energy efficiency, security, fault tolerance, localization, and connectivity, while 



 discussing future research directions and enabling technologies. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 3 - 2 3 2 -        

CO2 1 - 2 - 3 - 2        

CO3 2 - - - 3 - 2        

CO4 2 2 2 - 3 - 2        

CO5 2 2 2 - 3 - -        

CO6 1 - - 2 - - -        

Average 1.83 2.33 2 2 3 2 2        



Subject Code Subject Name L T P C QP 

MPEEC2041 Computational Intelligence 3 0 0 3 A 

SYLLABUS 

Unit 1: [10 Hours] 

Introduction to Soft Computing: Soft computing constituents and conventional Artificial 

Intelligence, Neuro-Fuzzy and Soft Computing characteristics. Fuzzy Sets, Fuzzy Rules and Fuzzy 

Reasoning: Introduction, Basic definitions and terminology, Set-theoretic operations, MF 

formulation and parameterization, more on fuzzy union, Intersection and Complement, Extension 

principle and fuzzy relations, Fuzzy If-Then rules, Fuzzy reasoning. Fuzzy Interference System: 

Mamdani fuzzy models, Sugeno fuzzy models, Tsukamoto fuzzy models, Other considerations. 

Unit2: [8 Hours] 

Least Square Method for System Identification: System Identification, Basic of matrix 

manipulations and calculus, Least-square estimator, Geometric interpretation of LSE, Recursive 

least-square estimator, Recursive LSE for time varying systems, Statistical properties and 

maximum likelihood estimator, LSE for nonlinear models. 

Derivative based Optimization: Descent methods, Method of Steepest Descent, Newton’s method, 

Step size determination, Conjugate gradient methods, Analysis of quadratic case, Nonlinear least- 

square problems, Incorporation of stochastic mechanism. 

Derivative-free Optimization: Genetic algorithm simulated annealing, Random search, Downhill 

simplex search. 

Unit3: [10 Hours] 

Adaptive Networks: Architecture, Back propagation for feed forward networks, Extended back 

propagation for recurrent networks, Hybrid learning rule: combining steepest descent and LSE. 

Supervised Learning Neural Networks: Preceptrons, Adaline, Back propagation multi-layer 

preceptrons, Radial basis function networks. Learning from Reinforcement: Failure is the surest 

path to success, Temporal difference learning, The art of dynamic programming, Adaptive heuristic 

critic, Q-learning, A cost path problem, World modeling, Other network configurations, 

Reinforcement learning by evolutionary computations. 

Unit 4: [8 Hours] 

Unsupervised Learning and other Neural Networks: Competitive learning networks, Kohonen self- 

organizing networks, Learning vector quantization, Hebbian learning, Principal component 

networks, Hopfield network. 
Unit5: [8 Hours] 

Adaptive Neuro-Fuzzy Inference Systems: ANFIS architecture, Hybrid learning algorithms, 

Learning methods that cross-fertilize ANFIS and RBNF, ANFIS as universal approximator, 

Simulation examples, Extensions and advance topics. Coactive Neuro-Fussy Modeling towards 

generalized ANFIS: Framework, Neuro functions for adaptive networks, Neuro-Fuzzy spectrum, 
Analysis of adaptive learning capability.. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert 

Text Book: 

• Neuro-Fuzzy and Soft Computing, - J.S.R. Jng, C.T.Sun and E. Mizutani, PHI. 

• Neural Networks, Fuzzy Logic and Genetic Algorithms, S. Rajasekaran, G.A. 

Vijayalaksmi, PHI. 
 

 

 

 
CO1 Demonstrate a clear understanding of the concepts and constituents of soft 

computing, and differentiate it from conventional artificial intelligence approaches. 

CO2 Utilize fuzzy sets, fuzzy rules, and fuzzy reasoning to model and solve complex 

problems, employing various fuzzy inference systems such as Mamdani, Sugeno, and 

Tsukamoto models. 



CO3 Apply least squares estimation techniques for system identification, including 

recursive methods and their applications to time-varying and nonlinear 
systems. 

CO4 Optimize Using Derivative and Derivative-free Method 

CO5 Design, implement, and train different types of neural networks, including 

feedforward networks and reinforcement learning models, understanding their 

architectures and learning mechanisms. 

CO6 Construct and analyze Adaptive Neuro-Fuzzy Inference Systems (ANFIS), exploring 

hybrid learning algorithms and advanced topics, and demonstrate their capabilities as 
universal approximators in various applications. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 2             

CO2 2 3             

CO3 2 3             

CO4 2 3             

CO5 3 2             

CO6 2 3             

Avg. 2.33 2.67             



Subject Code Subject Name L T P C QP 

MPEEC2042 IC Technology 3 0 0 3 A 

SYLLABUS 

Unit 1: [10 Hours] 

Environment: Semiconductor technology trend, Clean rooms, Wafer cleaning 

Semiconductor Substrate: Phase diagram and solid solubility, Crystal structure, Crystal defects, 

Czochralski growth, Bridgman growth of GaAs, Float Zone growth, Wafer Preparation and 

specifications. 

Unit2: [8 Hours] 

Deposition: Evaporation, Sputtering and Chemical Vapor Deposition 

Epitaxy: Molecular Beam Epitaxy, Vapor Phase Epitaxy, Liquid Phase Epitaxy, Evaluation of 

epitaxial layers 

Silicon Oxidation: Thermal oxidation process, Kinetics of growth, Properties of Silicon Dioxide, 

Oxide Quality, high κ and low κ dielectrics 

Diffusion: Nature of diffusion, Diffusion in a concentration gradient, diffusion equation, impurity 

behavior, diffusion systems, problems in diffusion, evaluation of diffused layers 

Ion Implantation: Penetration range, ion implantation systems, process considerations, 

implantation damage and annealing. 

Unit3: [10 Hours] 

Etching: Wet chemical etching, dry physical etching, dry chemical etching, reactive ion etching, 

ion beam techniques 

Lithography: Photoreactive materials, Pattern generation and mask making, pattern transfer, 

Electron beam, Ion beam and X-ray lithography 

Device Isolation, Contacts and Metallization: Junction and oxide isolation, LOCOS, trench 

isolation, Schottky contacts, Ohmic contacts, Metallization and Packaging 

CMOS Process Flow: N well, P-well and Twin tub 

Design rules, Layout of MOS based circuits (gates and combinational logic), Buried and Butting 

Contact. 

Unit 4: [8 Hours] 

Semiconductor Measurements: Conductivity type, Resistivity, Hall Effect Measurements, Drift 

Mobility, Minority Carrier Lifetime and diffusion length 

Packaging: Integrated circuit packages, Electronics package reliability 

Testing: Technology trends affecting testing, VLSI testing process and test equipment, test 

economics and product quality. 

Unit5: [8 Hours] 

SOI Technology: SOI fabrication using SIMOX, Bonded SOI and Smart Cut, PD SOI and FD SOI 

Device structure and their features 

GaAs Technologies: MESFET Technology, Digital Technologies, MMIC technologies, MODFET 

and Optoelectronic Devices 
Silicon Bipolar Technologies: Second order effects in bipolar transistor, Performance of BJT, 
Bipolar processes and BiCMOS. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert 

Text Book: 

• S.M. Sze (2nd Edition)” VLSI Technology”, McGraw Hill Companies Inc. 

• C.Y. Chang and S.M. Sze (Ed), “ULSI Technology”, McGraw Hill Companies 

Inc. 

• Stephena, Campbell, “The Science and Engineering of Microelectronic 

Fabrication”, Second Edition, Oxford University Press. 

• James D. Plummer, Michael D.Deal, ”Silicon VLSI Technology” Pearson 

Education 



 
 

CO1 Demonstrate a comprehensive understanding of semiconductor technology trends, 

including the properties of semiconductor substrates, crystal structures, and wafer 
preparation techniques. 

CO2 Apply various fabrication techniques such as deposition, epitaxy, diffusion, 

and ion implantation, understanding the principles and processes involved in 

each method. 

CO3 Execute etching and lithography processes effectively, including wet and dry etching 

methods, pattern generation, and mask making, to fabricate semiconductor devices. 

CO4 Perform essential semiconductor measurements, including conductivity, resistivity, 

Hall effect measurements, and analyze device characteristics such as minority carrier 

lifetime and diffusion length. 

CO5 Assess integrated circuit packaging techniques and reliability, and understand 

the trends in VLSI testing processes, test equipment, and the economics of 

semiconductor testing. 

CO6 Investigate advanced semiconductor technologies, including SOI fabrication, GaAs 

technologies, and silicon bipolar processes, evaluating their unique features and 
applications in modern electronics. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 3 2 - 1 - - - - - - - 3 - 

CO2 2 2 1 2 - - - - - - - - 1 2 

CO3 3 3 - 1 - - - - - - - - 2 1 

CO4 2 2 1 - 2 - - - - - - - 2 - 

CO5 2 2 1 2 1 - - - - - - - - 1 

CO6 2 2 - 1 - - - - - - - - 1 2 

Avg. 2.3 2.3 1.2 1.5 1.3 - - - - - - - 1.8 1.5 



Subject Code Subject Name L T P C QP 

MPEEC2043 MIMO Systems 3 0 0 3 A 

SYLLABUS 

Unit 1: [10 Hours] 

Introduction to Multi-antenna Systems, Motivation, Types of multi-antenna systems, 
MIMO vs. multi-antenna systems. 
Unit2: [8 Hours] 

Diversity, Exploiting multipath diversity, Transmit diversity, Space-time codes, The 

Altamonte scheme, Delay diversity, Cyclic delay diversity, Space-frequency codes, 

Receive diversity, The rake receiver, Combining techniques, Spatial Multiplexing, 

Spectral efficiency and capacity, Transmitting independents teams in parallel, 

Mathematical notation 

Unit3: ` [6 Hours] 

The generic MIMO problem, Singular Value Decomposition, Eigen values and 

eigenvectors, Equal is in g MIMO systems, Disadvantages of equalizing MIMO systems, 

Pre- distortion in MIMO systems, Disadvantages of pre-distortion in MIMO systems, Pre- 

coding and combining in MIMO systems, Advantages of pre-coding and combining, 

Disadvantages of pre- coding and combining, Channel state information. 

Unit4: [8 Hours] 

Code books for MIMO, Beam forming, Beam for Ming principles, Increased spectrum 

efficiency, Interference cancellation, Switched beam former, Adaptive beam former, 

Narrow band beam former, Wide band beam former 

Unit5: [6 Hours] 

Case study: MIMO in LTE, Code word s to layers mapping, Pre-coding for spatial 

multiplexing, Pre-coding for transmit diversity, Beam forming in LTE, Cyclic delay 

diversity based pre-coding, Pre-coding code books, Propagation Channels, Time & 

frequency channel dispersion, AWGN and multi path propagation channels, Delay spread 

values and time variations, Fast and slow fading environments, Complex base band multi 

path channels. Narrow band and wide band channels, MIMO channel models 
Teaching Methods: Chalk & Board/ PPT/Video Lectures/Lecture by Industry Expert 

 

Text Book: 

• Claude Oestges, Bruno Clerckx, "MIMO Wireless Communications From Real- 

world Propagation to Space-time Code Design", Academic Press,1stedition,2010. 

• Mohinder Janaki raman, “Space - Time Codes and MIMO Systems”, Artech 

House Publishers, 2004. 
 

 

 
CO1 Demonstrate a fundamental understanding of multi-antenna systems, 

including their motivations, types, and distinctions between MIMO and 

other multi-antenna systems. 

CO2 Analyze various diversity techniques in multi-antenna systems, such as 

transmit diversity, receive diversity, and space-time codes, evaluating their 
effects on system performance and reliability. 

CO3 Apply mathematical concepts such as Singular Value Decomposition (SVD) and 

eigenvalue analysis to solve generic MIMO problems, including equalization, pre- 
distortion, and pre-coding techniques. 

CO4 Implement beamforming principles in multi-antenna systems to enhance spectral 



 efficiency and interference cancellation, utilizing both adaptive and switched 
beamforming techniques. 

CO5 Evaluate the application of MIMO technologies in real-world systems such as LTE, 

understanding codeword mapping, pre-coding for spatial multiplexing, and the 

implications of channel conditions on system performance. 

CO6 Assess the characteristics of various propagation channels, including AWGN, 

multipath fading, and delay spread, and apply MIMO channel models to analyze 

system performance under different conditions. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 2 -          - - 

CO2 3 3 2          2  

CO3 2 2 2          1 2 

CO4 2 2 2          2  

CO5 3 2 3          2 1 

CO6 3 3 3          2 2 

Average 2.66 2.33 2.4          1.8 1.75 



Subject Code Subject Name L T P C QP 

MPEEC2044 Computer Vision 3 0 0 3 A 

SYLLABUS 

Unit 1: [10 Hours] 

Image Formation Models 
Monocular imaging system • Orthographic & Perspective Projection • Camera model 
and Camera calibration • Binocular imaging systems, Perspective, Binocular Stereopsis: 
Camera and Epipolar Geometry; Homography, Rectification, DLT, RANSAC, 3-D 
reconstruction framework; Auto-calibration. Apparel, Binocular Stereopsis: Camera and 
Epipolar Geometry; Homography, Rectification, DLT, RANSAC, 3-D reconstruction 
framework; Auto-calibration. Apparel, Stereo vision. 

Unit 2: [8 Hours] 

Feature Extraction 

Image representations (continuous and discrete) • Edge detection, Edge linking, corner 

detection, texture, binary shape analysis, boundary pattern analysis, circle and ellipse 

detection, Light at Surfaces; Phong Model; Reflectance Map; Albedo estimation; 

Photometric Stereo; Use of Surface Smoothness Constraint; Shape from Texture, color, 

motion and edges. 

Unit3: ` [6 Hours] 

Shape Representation and Segmentation • Deformable curves and surfaces • Snakes 

and active contours • Level set representations • Fourier and wavelet descriptors • Medial 

representations • Multi-resolution analysis, Region Growing, Edge Based approaches to 

segmentation, Graph-Cut, Mean-Shift, MRFs, Texture Segmentation. 

Unit4: [8 Hours] 

Motion Detection and Estimation • Regularization theory • Optical computation • Stereo 

Vision, Motion estimation, Background Subtraction and Modelling, Optical Flow, KLT, Spatio- 

Temporal Analysis, Dynamic Stereo; Motion parameter estimation • Structure from motion, 

Motion Tracking in Video 

Unit5: [6 Hours] 

Object recognition • Hough transforms and other simple object recognition methods • 

Shape correspondence and shape matching • Principal component analysis • Shape priors 

for recognition. 
Teaching Methods: Chalk & Board/ PPT/Video Lectures/Lecture by Industry Expert 

Text Book: 

• D. Forsyth and J. Ponce, “Computer Vision - A modern approach”, 2nd Edition, 

Pearson Prentice Hall, 2012 

• Szeliski, Richard, “Computer Vision: Algorithms and Applications”, 1st Edition, 

Springer- Verlag London Limited, 2011. 

• Richard Hartley and Andrew Zisserman, “Multiple View Geometry in Computer 

Vision”, 2nd Edition, Cambridge University Press, 2004. 

• K. Fukunaga, “Introduction to Statistical Pattern 

Recognition”,2ndEdition, Morgan Kaufmann, 1990. 

• Rafael C. Gonzalez and Richard E. Woods,” Digital Image Processing”, 3rd 

Edition, Prentice Hall, 2008. 



CO1 Demonstrate a comprehensive understanding of image formation models, 

including monocular and binocular imaging systems, camera calibration, and the 

principles of perspective and orthographic projection. 

CO2 Utilize various feature extraction methods, such as edge detection, corner 

detection, and texture analysis, to represent and analyze images effectively. 

CO3 Implement advanced shape representation and segmentation techniques, including 

deformable curves, active contours, and multi-resolution analysis, to accurately 

segment images and extract meaningful shapes. 

CO4 Analyze and apply motion detection and estimation techniques, including optical 

flow, background subtraction, and structure from motion, to track and interpret 
movement in video sequences. 

CO5 Conduct object recognition using methods such as Hough transforms, shape 

matching, and principal component analysis, understanding the principles of shape 

correspondence and recognition. 

CO6 Integrate knowledge of camera geometry, feature extraction, and motion estimation 

to perform 3D reconstruction from multiple images, applying techniques like 
RANSAC and homography for robust model fitting. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 2  1 -       - - - 

CO2 3 3  2 -       1 1 - 

CO3 3 2 2 3 -        2 - 

CO4 3 2  2 -        - 3 

CO5 3 3  2         1 1 

CO6 3 2  1 2          

Average 3 2.33  

0.33 
1.83 0.33       0.167 1.5 3 



Subject Code Subject Name L T P C QP 

MPEEC2045 Embedded Systems 3 0 0 3 A 

SYLLABUS 

Unit 1: [10 Hours] 

Embedded Processing Systems: Introduction, Components of Embedded Systems – 
Embedded Processor, Microcontrollers (PIC and ARM architectures). 
Unit 2: [8 Hours] 

DSP and ASICs and SoC, Memory Devices: ROM and RAM family, Interfacing Memory, 

Simple I/O programming, Interrupts and their servicing, Timing Devices and Interfacing, 

Analog I/O Techniques. 

Unit3: ` [6 Hours] 

Introduction to HDL, Design of Embedded Processors and Components, Design Case 

Studies, Embedded Communication: Parallel Bus Standards, Serial Bus Standards, 

Networking Standards and Wireless Standards. 

Unit4: [8 Hours] 

Real Time Operating Systems (RTOS): Introduction, Memory Management, I/O Management 

and Device Drivers, Scheduling. 

Unit5: [6 Hours] 

Introduction to Software Design: Embedded System Life Cycle, Multicore and 

Heterogeneous Embedded Systems. 
Teaching Methods: Chalk & Board/ PPT/Video Lectures/Lecture by Industry Expert 

Text Book: 

• W. Wolf, Computers as Components: Principles of Embedded Computing System 

Design, 2nd Ed., Burlington, 2008. 

• T Noergaard, Embedded Systems Architecture: A comprehensive Guide for 

Engineers and Programmers, Elsevier, Oxford, 2005. 

• Steve Heath, Embedded System Design, 2nd Edition, Newnes, Burlington, 2003. 

 

 

 

CO1 Demonstrate a fundamental understanding of the components of embedded 

systems, including embedded processors, microcontrollers (specifically PIC and 
ARM architectures), and their roles in system design. 

CO2 Analyze the functions and applications of Digital Signal Processors (DSP), 

Application-Specific Integrated Circuits (ASICs), and System on Chip (SoC) 

architectures, along with their integration with memory devices. 

CO3 Implement simple input/output programming techniques, manage interrupts and 

their servicing, and interface timing devices and analog I/O techniques within 
embedded systems. 

CO4 Introduce and apply Hardware Description Languages (HDL) for the design of 

embedded processors and components, including case studies that demonstrate 

practical applications in embedded communication standards. 

CO5 Understand and utilize Real-Time Operating Systems (RTOS) principles, including 

memory management, I/O management, device drivers, and scheduling techniques 

for embedded applications. 

CO6 Apply software design principles throughout the embedded system life cycle, with 

a focus on multicore and heterogeneous embedded systems, ensuring efficient 
design and implementation practices. 

CO-PO & PSO mapping 

 PROGRAMME OUTCOMES PSOs 



COs 1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3  2 - 3        - - 

CO2 3  3 2 3        2  

CO3 2  2 2 2        1 2 

CO4 2  2 2 2        2  

CO5 3  2 3 2        2 1 

CO6 3  3 3 3        2 2 

Average 2.66  2.33 2.4 2.5        1.8 1.75 



 

Course Course Name L T P C QP 

MPCEC2160 Embedded Systems Laboratory 0 0 4 2 
A 

LIST OF EXPERIMENTS 

1. Introduction to embedded systems lab content. -- 

2. Programming using Arithmetic and logical instructions of 8051. 

3. Timer programming of 8051. 

4. Counter programming of 8051. 

5. Serial port programming of 8051. 

6. Interfacing of Stepper motor 

7. Interfacing of Temperature sensor and Relay control. 

8. Using of more complex memory and branch type instructions such as LDMFD/STMFD, 

B and BL. 

9. Basic reg/mem visiting and simple arithmetic/logic computing. 

10. Changing ARM state mode by using MRS/MMSR instruction and specify a start 

address of the text segment by using command line. 
11. ARM programming in C language using KEIL IDE 

12. Write a random number generation function using assembly language. Call this 

function from a C program to produce a series of random numbers and save them in the 

memory 

13. Configure and read/write the memory space. Use assembly and C language to read/write 

words, half-words, bytes, half bytes from/to RAM. 
14. Implement the lighting and winking LEDs of the ARM I/O port via programming 

 

 

CO1 Demonstrate the ability to write and execute programs using arithmetic and logical 

instructions on the 8051 microcontroller, enhancing understanding of basic embedded 

programming. 

CO2 Utilize timer and counter programming techniques in the 8051 environment to 
implement timing-based applications and event counting functionalities. 

CO3 Develop proficiency in serial port programming for data communication between the 

8051 microcontroller and external devices, enabling effective integration of embedded 
systems. 

CO4 Interface various peripherals such as stepper motors and temperature sensors with the 
8051 microcontroller, and implement relay control for automation applications. 

CO5 Gain skills in ARM assembly language programming and C language programming 

using the KEIL IDE, including state mode manipulation and memory management 

techniques. 

CO6 Design and implement a random number generation function in assembly language, 

integrate it with C programs, and perform various read/write operations on memory, 

demonstrating a comprehensive understanding of memory handling in embedded 
systems. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 3 - 3         3  

CO2 2 2 - 2         2  

CO3 2 2 2 2         2  

CO4 2 2 2 2         2  

CO5 2 2 2 2         2  

CO6 2 2 2 2         2  



Avg. 2.17 2.17 1.33 2.17         2.17  



Course Code Course Name L T P C QP 

MACEC2085 Constitution of India 2 0 0 0 
A 

SYLLABUS 

Unit – I [10 Hours] 

History of Making of the Indian Constitution: History` Drafting Committee, 

(Composition & Working), Philosophy of the Indian Constitution: Preamble Salient 

Features 

Unit - II [6 Hours] 

Contours of Constitutional Rights & Duties: Fundamental Rights, Right to Equality, 

Right to Freedom, Right against Exploitation, Right to Freedom of Religion, Cultural and 

Educational Rights, Right to Constitutional Remedies, Directive Principles of State 

Policy, Fundamental Duties. 

Unit – III [8 Hours] 

Organs of Governance: Parliament, Composition, Qualifications and Disqualifications, 

Powers and Functions, Executive, President, Governor, Council of Ministers, Judiciary, 

Appointment and Transfer of Judges, Qualifications, Powers and Functions. 

Unit – IV [10 Hours] 

Local Administration: District’s Administration head: Role and Importance, 

Municipalities: Introduction, Mayor and role of Elected Representative, CEO of 

Municipal Corporation, Panchayati raj: Introduction, PRI: Zilla Panchayat, Elected 

officials and their roles, CEO Zilla Panchayat: Position and role. 

Block level: Organizational Hierarchy (Different departments), Village level: Role of 

Elected and Appointed officials, Importance of grass root democracy. 

Election Commission: Role and Functioning, Chief Election Commissioner and Election 

Commissioners, State Election Commission: Role and Functioning, Institute and Bodies 

for the welfare of SC/ST/OBC and women. 

Teaching Methods: Chalk & Board/ PPT/Video Lectures/Lecture by Industry 
Expert/MOOCS 
Text Book: 

1. The Constitution of India, 1950 (Bare Act), Government Publication. 

2. Dr. S. N. Busi, Dr. B.R. Ambedkar framing of Indian Constitution, 1st Edition, 2015. 

3. M. P. Jain, Indian Constitution Law, 7th  Eden., Lexis Nexis, 2014. 
4. D.D. Bashu, Introduction to the Constitution of India, Lexis Nexis, 2015. 

 

 

CO1 Analyze the historical development of the Indian Constitution, including the role of 

the Drafting Committee and the philosophical foundations encapsulated in the 
Preamble. 

CO2 Examine the contours of Fundamental Rights and Duties, assessing their significance 
and implications for individual citizens and the state. 

CO3 Describe the structure and functioning of the key organs of governance, including the 

Parliament, Executive, and Judiciary, focusing on their powers, functions, and 

interrelations. 

CO4 Evaluate the framework of local governance, including the roles and responsibilities 

of elected representatives at various levels, such as municipalities and Panchayati Raj 
institutions. 

CO5 Investigate the role and functioning of the Election Commission in India, 

understanding the processes involved in conducting free and fair elections at both the 
state and national levels. 



CO6 Identify the institutions and bodies dedicated to the welfare of marginalized 

communities (SC/ST/OBC and women) and assess their impact on promoting social 

justice and equity in governance. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 - - - - - - - - - - - 2 - 

CO2 3 2 - - - - - - - - - - 1 1 

CO3 - 2 2 - - - - - 2 - - - - - 

CO4 2 2 3 - - - - - 2 - - - 1 2 

CO5 - 2 3 - 2 - - - - - - - - 2 

CO6 2 3 2 2 - 2 - 2 - - - - 1 - 

Avg. 2.5 2.2 2.5 2 2 2 - 2 2 - - - 1.25 1.66 



Course Code Course Name L T P C QP 

MACEC2086 
Pedagogy Studies 

2 0 0 0 
A 

SYLLABUS 

Unit – I [8 Hours] 

Introduction and Methodology: Aims and rationale, Policy background, Conceptual framework 

and terminology, Theories of learning, Curriculum, Teacher education, Conceptual framework, 

Research questions, Overview of methodology and Searching, Thematic overview: Pedagogical 

practices are being used by teacher’s informal and informal classrooms in developing countries, 

Curriculum, Teacher education. 

Unit - II [6 Hours] 

Evidence on the effectiveness of pedagogical practices, Methodology for the in depth stage: 

quality assessment of included studie, How can teacher education (curriculum and practicum) and 

the school curriculum and guidance materials best support effective pedagogy? Theory of change, 

Strength and nature of the body of evidence for effective pedagogical practices, Pedagogic theory 
and pedagogical approaches, Teachers’ attitudes and beliefs and Pedagogic strategies. 

Unit – III [6 Hours] 

Professional development: alignment with classroom practices and follow up support, Peer 

support, Support from the head teacher and the community, Curriculum and assessment, Barriers 
to learning: limited resources and large class sizes. 

Unit – IV [4 Hours] 

Research gaps and future directions: Research design, Contexts, Pedagogy, Teacher, education, 

Curriculum and assessment, Dissemination and research impact. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS 

Text Book: 

1. Ackers J, Hardman F (2001) Classroom interaction in Kenyan primary schools, 

Compare, 31 (2):245-261. 

2. Agarawal M (2004) Curricular reform in schools: The importance of evaluation, 

Journal of Curriculum Studies, 36 (3): 361-379. 

3. A kyeampong K (2003) Teacher training in Ghana - does it count? Multi-site teacher 

education research project (MUSTER) country report 1. London: DFID. 

4. A kyeampong K, Lussier K, Pryor J, Westbrook J (2013) Improving teaching and 

learning of basicmaths and reading in Africa: Does teacher preparation count? 

International Journal 
5. Educational Development, 33 (3): 272–282. 

6. Alexander RJ (2001) Culture and pedagogy: International comparisons in primary 

education.Oxford and  Boston: Blackwell. 

7. Chavan M (2003) Read India: A mass scale, rapid, ‘learning to read’ campaign. 
8. www.pratham.org/images/resource%20working%20paper%202.pdf. 

 

 

CO1 Evaluate various theories of learning and their implications for curriculum 

development and teacher education, understanding their relevance in both formal and 

informal classroom settings. 

CO2 Critically analyze the evidence on the effectiveness of different pedagogical practices, 

applying quality assessment methodologies to determine the impact of these practices 
on student learning outcomes. 

CO3 Propose enhancements to teacher education curricula and practicum experiences that 

support effective pedagogical practices, using a theory of change framework to guide 
recommendations. 

CO4 Identify and recommend strategies for aligning professional development with 

classroom practices, emphasizing the role of peer support and leadership in enhancing 

teaching effectiveness. 

http://www.pratham.org/images/resource%20working%20paper%202.pdf


CO5 Investigate and propose solutions for common barriers to learning, such as 

limited resources and large class sizes, to promote equitable access to quality 
education. 

CO6 Identify research gaps in pedagogy, teacher education, and curriculum assessment, 

formulating strategies for impactful dissemination and maximizing research influence 

in educational practice. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 - - - - - - - - - - - 2 - 

CO2 3 2 - - - - - - - - - - 1 1 

CO3 - 2 2 - - - - - 2 - - - - - 

CO4 2 2 3 - - - - - 2 - - - 1 2 

CO5 - 2 3 - 2 - - - - - - - - 2 

CO6 2 3 2 2 - 2 - 2 - - - - 1 - 

Avg. 2.5 2.2 2.5 2 2 2 - 2 2 - - - 1.25 1.66 



Course Code Course Name L T P C QP 

MACEC2087 Stress Management by Yoga 2 0 0 0 A 

SYLLABUS 

Unit – I [8 Hours] 

Definitions of Eight parts of yog. ( Ashtanga ), Yam and Niyam. Do`s and Don’t’s in 

life, Ahinsa, satya, astheya, bramhacharya and aparigraha, Shaucha, santosh, tapa, 

swadhyay, ishwarpranidhan 

Unit - II [6 Hours] 

Asan and Pranayam, Various yog poses and their benefits for mind & body, 

Regularization of breathing techniques and its effects-Types of pranayam 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry 
Expert/MOOCS 

Text Book: 

1. ‘Yogic Asanas for Group Tarining-Part-I” : Janardan Swami Yogabhyasi Mandal, 

Nagpur 

2. “Rajayoga or conquering the Internal Nature” by Swami Vivekananda, Advaita 

Ashrama (Publication Department), Kolkata 



Course Code Course Name L T P C QP 

MACEC2088 
Personality Development through Life 

Enlightenment Skills 
2 0 0 0 

A 

SYLLABUS 

Unit – I [8 Hours] 

Neetisatakam-Holistic development of personality 

• Verses- 19,20,21,22 (wisdom) 

• Verses- 29,31,32 (pride & heroism) 

• Verses- 26,28,63,65 (virtue) 

• Verses- 52,53,59 (do nt’s) 

• Verses- 71,73,75,78 (do’s) 

Unit - II [6 Hours] 

Approach to day to day work and duties. 

• Shrimad BhagwadGeeta : Chapter 2-Verses 41, 47,48, 

• Chapter 3-Verses 13, 21, 27, 35, Chapter 6-Verses 5,13,17, 

• 23, 35, 

• Chapter 18-Verses 45, 46, 48. 

Unit – III [8 Hours] 

Statements of basic knowledge. 

• Shimmed Bagdad Geeta: Chapter2-Verses 56, 62, 68 

• Chapter 12 -Verses 13, 14, 15, 16,17, 18 

• Personality of Role model. Shimmed BhagwadGeeta: 

• Chapter2-Verses 17, Chapter 3-Verses 36,37,42, 

• Chapter 4-Verses 18, 38,39 

• Chapter18 – Verses 37,38,63 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry 
Expert/MOOCS 

Text Book: 

1. “Slimed Bhagavad Geeta” by Swami Swarupananda Advaita Ashram (Publication 

Department), Kolkata 

2. Bhartri hari’s Three Satakam (Niti-sringar-vairagya) by P.Gopinath, Rashtriya 

Sanskrit Sansthanam, New Delhi. 
 

 

CO1 Recall key concepts and principles of personality development, including self- 

awareness, emotional intelligence, and communication skills, as well as life 
enlightenment concepts from various philosophical and spiritual traditions. 

CO2 Explain the role of life enlightenment skills, such as mindfulness, ethical living, 

and positive thinking, in personal growth and development of a balanced 
personality. 

CO3 Apply techniques of self-management, time management, and stress 

management to real-life situations for enhancing personal effectiveness and 
emotional resilience. 

CO4 Analyze personal strengths and areas for improvement in the context of 

personality traits and life goals by using tools such as SWOT analysis, 
personality assessments, and self-reflection techniques. 

CO5 Evaluate different life enlightenment practices, including meditation, yoga, and 



 ethical decision-making, by assessing their impact on personal well-being, 
interpersonal relationships, and professional growth. 

CO6 Design and implement a personalized self-development plan incorporating life 

enlightenment skills, self-discipline, and continuous learning to achieve long- 
term personal and professional goals. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 - - - - - - - - - - - 2 - 

CO2 3 2 - - - - - - - - - - 1 1 

CO3 - 2 2 - - - - - 2 - - - - - 

CO4 2 2 3 - - - - - 2 - - - 1 2 

CO5 - 2 3 - 2 - - - - - - - - 2 

CO6 2 3 2 2 - 2 - 2 - - - - 1 - 

Avg. 2.5 2.2 2.5 2 2 2 - 2 2 - - - 1.25 1.66 



Subject Code Subject Name L T P C QP 

MPEEC3011 MOS Devices Modelling and 

Characterization 
3 0 0 3 

A 

SYLLABUS 

Unit 1: [10 Hours] 

Energy band diagram of Metal-Oxide-Semiconductor contacts, Mode of Operations: 

Accumulation, Depletion, Midgap, and Inversion, 1D Electrostatics of MOS, Depletion 

Approximation, Accurate Solution of Poisson’s Equation. 

Unit 2: [8 Hours] 

CV characteristics of MOS, LFCV and HFCV, Non-idealities in MOS, oxide fixed charges, 

interfacial charges. Threshold voltage capacitance voltage relation, The three terminal MOS 

structure, effect of body bias on surface conditions, Threshold voltage with body bias 

Unit 3: [6 Hours] 

The four terminal Metal Oxide Semiconductor transistor, strong inversion, moderate 

inversion and weak inversion current, voltage models, Effective mobility, Effect of source 

and drain series resistance, Temperature effects, Break down. 

Unit 4: [4 Hours] 

Ebers-Moll model; charge control model; small-signal models for low and high frequency 

and switching characteristics. 

Unit 5: [6 Hours] 

Short channel and thin oxide effects, carrier velocity saturation, channel length modulation, 

charge sharing, Drain Induced barrier lowering, punch through, Hot carrier effects, Impact 

ionization, Velocity overshoot, Ballistic operation, Quantum Mechanical effects, DC gate 

current, Junction leakage, Band to band tunneling, Gate 

Induced Drain Leakage (GIDL), MOSFET scaling 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert 

Text Book: 

• S. M. Sze, Physics of Semiconductor Devices, (2e), Wiley Eastern, 1981. 

• Yuan Taur & Tak H Ning, Fundamentals of Modern VLSI Devices, Cambridge University 

Press, 2013. 

• Y. Tsividis & Colin McAndrew, The MOS Transistor, 3rd Edition, Oxford University 

Press, 2013. 

 

 

CO1 Demonstrate a thorough understanding of energy band diagrams in Metal- 
Oxide-Semiconductor (MOS) structures and the different modes of operation 

(accumulation, depletion, midgap, and inversion). 

CO2 Analyze the capacitance-voltage (CV) characteristics of MOS devices, 

including the effects of oxide fixed charges and interfacial charges, and 
determine the threshold voltage in relation to capacitance. 

CO3 Develop and apply current-voltage models for four-terminal MOS transistors, 

differentiating between strong, moderate, and weak inversion, and assess the 

impacts of effective mobility and series resistance on device performance. 

CO4 Implement the Ebers-Moll model and charge control model for MOS 

transistors, and develop small-signal models for analyzing low and high- 
frequency characteristics 

CO5 Evaluate the various short channel effects and their implications on MOSFET 

performance, including carrier velocity saturation, channel length modulation, 
and drain-induced barrier lowering. 

CO6 Investigate advanced phenomena in MOSFET operation such as hot carrier 



 effects, impact ionization, velocity overshoot, and quantum mechanical effects, 
and understand the implications of MOSFET scaling on device performance. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 2 1 - -           

CO2 1 2 3 -           

CO3 1 2 3 1           

CO4 1 1 1 -           

CO5 1 1 - -           

CO6               

Average 1.2 1.4 2.33 1           



Subject Code Subject Name L T P C QP 

MPEEC3012 Detection and Estimation Theory 3 0 0 3 A 

SYLLABUS 

Unit 1: [10 Hours] 

Review of Vector Spaces: Vectors and matrices: notation andproperties, orthogonality and 

linear independence, bases, distance properties, matrix operations, Eigen values and 

eigenvectors. 

Unit 2: [8 Hours] 

Properties of Symmetric Matrices: Diagonalization of symmetric matrices, symmetric 

positive definite and semi definite matrices, principal component analysis (PCA), singular 

value decomposition. 

Unit 3: [6 Hours] 

Stochastic Processes: Time average and moments, ergodicity, power spectral density, 

covariance matrices, response of LTI system to random process, cyclostationary process, and 

spectral factorization. 

Unit 4: [4 Hours] 

Detection Theory: Detection in white Gaussian noise, correlator and matched filter 

interpretation, Bayes ‘criterion of signal detection, MAP, LMS, entropy detectors, detection 

in colored Gaussian noise, Karhunen-Loeve expansions and whitening filters 

Unit 5: [6 Hours] 

Estimation Theory: Minimum variance estimators, Cramer-Rao lower bound, examples of 

linear models, system identification, Markov classification, clustering algorithms. Topics in 

Kalman and Weiner Filtering: Discrete time Wiener-Hopf equation, error variance 

computation, causal discrete time Wiener filter, discrete Kalman filter, extended Kalman 

filter, examples. Specialized Topics in Estimation: Spectral estimation methods like MUSIC, 
ESPIRIT, DOA Estimation. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert 

Text Book: 

• Steven M. Kay, “Fundamentals of Statistical Signal Processing, Volume I: Estimation 
Theory”, Prentice Hall, 1993 

• Steven M. Kay, “Fundamentals of Statistical Signal Processing, Volume II: Detection 
Theory”, 1st Edition, Prentice Hall, 1998 

• Thomas Kailath, BabakHassibi, Ali H. Sayed, “Linear Estimation”, Prentice Hall, 2000. 

• H. Vincent Poor, “An Introduction to Signal Detection and Estimation”, 2nd Edition, 

Springer, 1998. 



CO1 Demonstrate knowledge of vector spaces, including notation, properties of 

vectors and matrices, orthogonality, linear independence, and matrix 
operations. 

CO2 Apply diagonalization techniques to symmetric matrices, and distinguish between 

symmetric positive definite and semi-definite matrices while utilizing principal 

component analysis (PCA) and singular value decomposition (SVD). 

CO3 Characterize stochastic processes through time averages, ergodicity, and power 

spectral density, and analyze the response of linear time-invariant (LTI) systems to 
random processes. 

CO4 Implement detection theory concepts in white and colored Gaussian noise 

environments, utilizing matched filters, Bayes' criterion, and Karhunen-Loeve 
expansions for effective signal detection. 

CO5 Use estimation theory to derive minimum variance estimators, explore the Cramer- 

Rao lower bound, and apply system identification techniques through examples of 

linear models and clustering algorithms. 

CO6 Analyze and apply discrete time filtering techniques, including Wiener and Kalman 

filters, and explore spectral estimation methods like MUSIC and ESPIRIT for 
direction of arrival (DOA) estimation. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 3 - 3         3  

CO2 2 2 - 2         2  

CO3 2 2 2 2         2  

CO4 2 2 2 2         2  

CO5 2 2 2 2         2  

CO6 2 2 2 2         2  

Average 2.17 2.17 1.33 2.17         2.17  



Subject Code Subject Name L T P C QP 

MPEEC3013 Biomedical Signal Processing 3 0 0 3 A 

SYLLABUS 

Unit 1: [10 Hours] 

Acquisition, Generation of Bio-signals, Origin of bio-signals, Types of bio-signals, Study of 

diagnostically significant bio-signal parameters. 

Unit 2: [8 Hours] 

Electrodes for bio-physiological sensing and conditioning, Electrode-electrolyte interface, 

polarization, electrode skin interface and motion artefact, biomaterial used for electrode, 

Types of electrodes (body surface, internal, array of electrodes, microelectrodes), Practical 

aspects of using electrodes, Acquisition of bio-signals (signal conditioning) and Signal 

conversion (ADC’s DAC’s) Processing, Digital filtering. 

Unit 3: [6 Hours] 

Biomedical signal processing by Fourier analysis, Biomedical signal processing by wavelet 

(time- frequency) analysis, Analysis (Computation of signal parameters that are 

diagnostically significant). 

Unit 4: [4 Hours] 

Classification of signals and noise, Spectral analysis of deterministic, stationary random 

signals and non-stationary signals, Coherent treatment of various biomedical signal 

processing methods and applications. 

Unit 5: [6 Hours] 

Principal component analysis, Correlation and regression, Analysis of chaotic signals 

Application areas of Bio–Signals analysis Multiresolution analysis(MRA) and wavelets, 

Principal component analysis(PCA), Independent component analysis(ICA). 
Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert 

Text Book: 

• W. J. Tompkins, “Biomedical Digital Signal Processing”, Prentice Hall, 1993. 

• Eugene N Bruce, “Biomedical Signal Processing and Signal Modeling”, John Wiley & 
Son’s publication, 2001. 

• Myer Kutz, “Biomedical Engineering and Design Handbook, Volume I”, McGraw Hill, 
2009. 

• D C Reddy, “Biomedical Signal Processing”, McGraw Hill, 2005. 

• Katarzyn J. Blinowska, Jaroslaw Zygierewicz, “Practical Biomedical Signal Analysis 

Using MATLAB”, 1st Edition, CRC Press, 2011. 

 

 

CO1 Describe the origins and types of bio-signals, along with diagnostically significant 
parameters essential for biomedical applications. 

CO2 Analyze various electrode types and their interfaces, including practical aspects of 
electrode use, signal conditioning, and conversion for bio-signal acquisition. 

CO3 Implement biomedical signal processing techniques using Fourier and 

wavelet analysis to extract diagnostically significant parameters from bio- 
signals. 

CO4 Classify different types of signals and noise, employing spectral analysis methods 
for deterministic, stationary, and non-stationary biomedical signals. 

CO5 Utilize principal component analysis (PCA), correlation, and regression techniques 
to interpret and analyze bio-signals effectively. 

CO6 Investigate advanced bio-signal analysis methods such as independent component 

analysis (ICA) and multiresolution analysis (MRA) for enhanced signal 

interpretation in various biomedical applications. 

CO-PO & PSO mapping 



 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 3 -          3  

CO2 2 2 -          2  

CO3 2 2 2          2  

CO4 2 2 2          2  

CO5 2 2 2          2  

CO6 2 2 2          2  

Average 2.17 2.17 1.33          2.17  



Subject Code Subject Name L T P C QP 

MPEEC3014 Low Power Digital VLSI Design 3 0 0 3 A 

SYLLABUS 

Unit 1: [10 Hours] 

Technology & Circuit Design Levels: Sources of power dissipation in digital ICs, degree of 

freedom, recurring themes in low-power, emerging low power approaches, dynamic 

dissipation in CMOS, effects of Vdd & Vt on speed, constraints on Vt reduction, transistor 

sizing & optimal gate oxide thickness, impact of technology scaling, technology innovations. 

Unit 2: [8 Hours] 

Low Power Circuit Techniques: Power consumption in circuits, flip-flops & latches, high 

capacitance nodes, energy recovery, reversible pipelines, high performance approaches. 

Unit 3: [6 Hours] 

Low Power Clock Distribution: Power dissipation in clock distribution, single driver versus 

distributed buffers, buffers & device sizing under process variations, zero skew Vs. tolerable 

skew, chip & package co-design of clock network. 
Unit 4: [4 Hours] 

Logic Synthesis for Low Power estimation techniques: Power minimization techniques, 

low power arithmetic components- circuit design styles, adders, multipliers. 
Unit 5: [6 Hours] 

Low Power Memory Design: Sources & reduction of power dissipation in memory 

subsystem, sources of power dissipation in DRAM & SRAM, low power DRAM circuits, 

low power SRAM circuits. 
Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert 

Text Book: 

• P. Rashinkar, Paterson and L. Singh, “Low Power Design Methodologies”, Kluwer 
Academic, 2002 

• Kaushik Roy, Sharat Prasad, “Low power CMOS VLSI circuit design”, John Wiley sons 
Inc.,2000. 

• J.B.Kulo and J.H Lou, “Low voltage CMOS VLSI Circuits”, Wiley, 1999. 

• A. P. Chandrasekaran and R. W. Broadersen, “Low power digital CMOS design”, 
Kluwer,1995 

• Gary Yeap, “Practical low power digital VLSI design”, Kluwer, 1998.. 

 

 

 

CO1 Analyze sources of power dissipation in digital integrated circuits (ICs) and the 
impact of technology scaling on power consumption and performance. 

CO2 Implement various low power circuit techniques, including energy recovery, 

reversible pipelines, and high-performance circuit designs to minimize power 

consumption. 

CO3 Evaluate power dissipation in clock distribution networks, and design strategies for 
single driver and distributed buffers to optimize performance under process variations. 

CO4 Apply estimation techniques for power minimization during logic synthesis, focusing 
on low power arithmetic components such as adders and multipliers. 

CO5 Identify sources of power dissipation in memory subsystems and apply design 
strategies for low power DRAM and SRAM circuits. 

CO6 Synthesize knowledge of low power techniques across various circuit types, integrating 
them into comprehensive designs that meet performance and power efficiency goals. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 



CO1 3 3 2 - 1 - - - - - - - 3 - 

CO2 2 2 1 2 - - - - - - - - 1 2 

CO3 3 3 - 1 - - - - - - - - 2 1 

CO4 2 2 1 - 2 - - - - - - - 2 - 

CO5 2 2 1 2 1 - - - - - - - - 1 

CO6 2 2 - 1 - - - - - - - - 1 2 

Avg. 2.3 2.3 1.2 1.5 1.3 - - - - - - - 1.8 1.5 



Subject Code Subject Name L T P C QP 

MOEEC3021 Business Analytics 3 0 0 3 A 

SYLLABUS 

Unit 1: [10 Hours] 

Business analytics: Overview of Business analytics, Scope of Business analytics, Business 

Analytics Process, Relationship of Business Analytics Process and organization, competitive 

advantage so f Business Analytics. Statistical Tools: Statistical Notation, Descriptive Statistical 

methods, Review of probability distribution and data modeling, sampling and estimation method 

sever view. 
Unit 2: [8 Hours] 

Trendiness and Regression Analysis: Modeling Relationships and Trends in Data, simple Linear 

Regression. Important Resources, Business Analytics Personnel, Data and models for Business 

analytics, problem solving, Visualizing and Exploring Data, Business Analytics Technology. 
Unit 3: [6 Hours] 

Organization Structures of Business analytics, Team management, Management Issues, Designing 

Information Policy, Outsourcing, Ensuring Data Quality, Measuring contribution of Business 

analytics, Managing Changes. Descriptive Analytics, predictive analytics, predicative Modeling, 

Predictive analytics analysis, Data Mining, Data Mining Methodologies, Prescriptive analytics and 

its step in the business analytics Process, Prescriptive Modeling, nonlinear Optimization. 
Unit 4: [6 Hours] 

Forecasting Techniques: Qualitative and Judgmental Forecasting, Statistical Forecasting Models, 

Forecasting Models for Stationary Time Series, Forecasting Models for Time Series with a Linear 

Trend, Forecasting Time Series with Seasonality, Regression Forecasting with   Casual 

Variables, Selecting Appropriate Forecasting Models. 

Monte Carlo Simulation and Risk Analysis: Monte Carle Simulation Using Analytic Solver 

Platform, New-Product Development Model, New seven or Model, Overbooking Model, Cash 

Budget Model. 

Unit 5: [4 Hours] 

Decision Analysis: Formulating Decision Problems, Decision Strategies with the without 

Outcome Probabilities, Decision Trees, The Value of Information, Utility and Decision Making. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert 

Text Book: 

• Business analytics Principles, Concepts, and Applications by Marc J .Shinnied erjans, Dara 

G. Shinned erjans, Christopher M. Starkey, Pearson FT Press. 
• Business Analytics by James Evans, persons Education. 

 

 

CO1 Demonstrate a thorough understanding of business analytics concepts, 
processes, and their competitive advantages in organizations. 

CO2 Utilize descriptive statistical methods, probability distributions, and data modeling 

techniques to analyze and interpret data effectively. 

CO3 Apply simple linear regression and other trend analysis techniques to model 
relationships in data and visualize business insights. 

CO4 Assess organizational structures related to business analytics, team management, and 
strategies to ensure data quality and effective change management. 

CO5 Employ various forecasting techniques, including statistical models and Monte Carlo 
simulations, to predict future trends and conduct risk analysis. 

CO6 Formulate decision problems and apply decision analysis techniques, including 
decision trees and utility theory, to support strategic decision-making. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 



CO1 3 2 1 - - - - - - - - - 2 2 

CO2 2 2 2 - - - - - - - - - 1 2 

CO3 3 1 2 - - - - - - - - - - 2 

CO4 2 2 1 - - - - - - - - - 2 1 

CO5 3 1 3 - - - - - - - - - 2 - 

CO6 3 3 1 - - - - - - - - - 1 1 

Avg. 2.66 1.83 1.66 - - - - - - - - - 1.6 1.6 



Subject Code Subject Name L T P C QP 

MOEEC3022 Industrial Safety 3 0 0 3 A 

SYLLABUS 

Unit-1: [10 Hours] 

Industrial safety: Accident, causes, types, results and control, mechanical and electrical 
hazards, types, causes and preventive steps/procedure, describe salient points off 
actoriesact1948 for health and safety, wash rooms, drinking water layouts, light, 
cleanliness, fire, guarding, pressure vessels, etc, Safety color codes. Fire prevention and 
firefighting, equipment and methods. 
Unit-2: [6 Hours] 

Fundamentals of maintenance engineering: Definition and aim of maintenance 
engineering, Primary and secondary functions and responsibility of maintenance 
department, Types of maintenance, Types and applications of tools used for maintenance, 
Maintenance cost & its relation with replacement economy, Service life of equipment. 
Unit-3: [8 Hours] 

Wear and Corrosion and their prevention: Wear- types, causes, effects, wear reduction 
methods, lubricants-types and applications, Lubrication methods, general sketch, working 
and applications i. Screw down grease cup, ii. Pressure grease gun, iii. Splash lubrication, 
iv. Gravity lubrication, v. Wick feed lubrication vi. Side feed lubrication, vii. Ring 
lubrication, Definition, principle and factors affecting the corrosion. Types of corrosion, 
corrosion prevention methods. 
Unit-4: [10 Hours] 

Fault tracing: Fault tracing-concept and importance, decision tree concept, need and 
applications, sequence of fault finding activities, show as decision tree, draw decision tree 
for problems in machine tools, hydraulic, pneumatic, automotive, thermal and electrical 
equipment’s like, I. Any one machine tool, ii. Pump iii. Air compressor, iv. Internal 
combustion engine, v. Boiler, vi. Electrical motors, Types of faults in machine tools and 
their general causes. 
Unit-5: [6 Hours] 

Periodic and preventive maintenance: Periodic inspection-concept and need, degreasing, 
cleaning and repairing schemes, overhauling of mechanical components, overhauling of 
electrical motor, common troubles and remedies of electric motor, repair complexities and 
its use, definition, need, steps and advantages of preventive maintenance. Steps/procedure 
for periodic and preventive maintenance of: I. Machine tools, ii. Pumps, iii. Air 
compressors, iv. Diesel generating (DG) sets Program and schedule of preventive 
maintenance of mechanical and electrical equipment, advantages of preventive 
maintenance. Repair cycle concept and importance. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert// 

Text Book: 

• Maintenance Engineering Handbook, Higgins & Morrow, Da Information Services. 

• Maintenance Engineering, H. P. Garg, S. Chand and Company. 

• Pump-hydraulic Compressors, Audels, Mcgrew Hill Publication. 

• Foundation Engineering Handbook, Winter korn, Hans, Chapman & Hall London 

 

 

 

CO1 Demonstrate a comprehensive understanding of industrial safety concepts, including 

types and causes of accidents, mechanical and electrical hazards, and the salient 

points of the Factories Act 1948 related to health and safety. 



CO2 Analyze the fundamentals of maintenance engineering, including the definition, aims, 

types of maintenance, and the relationship between maintenance costs and 

replacement economy. 

CO3 Evaluate different types of wear and corrosion, their causes, effects, and methods for 

prevention, including lubrication techniques and applications. 

CO4 Apply fault tracing concepts using decision trees to identify and resolve faults in 
various equipment, including machine tools, pumps, and electrical motors. 

CO5 Implement periodic and preventive maintenance strategies, including inspection, 

cleaning, overhauling mechanical and electrical components, and understanding the 

steps involved in preventive maintenance. 

CO6 Design and schedule preventive maintenance programs for mechanical and electrical 

equipment, recognizing the advantages of preventive maintenance and the importance 
of repair cycle concepts. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 2 1 - - - - - - - - - 2 2 

CO2 2 3 2 - - - - - - - - - 1 2 

CO3 3 3 3 - - - - - - - - - 1 2 

CO4 2 3 3 - - - - - - - - - 2 1 

CO5 3 3 3 - - - - - - - - - 2 2 

CO6 3 3 3 - - - - - - - - - 1 1 

Avg. 2.66 2.83 2.5 - - - - - - - - - 1.5 1.66 



Subject Code Subject Name L T P C QP 

MOEEC3023 Operations Research 3 0 0 3 A 

SYLLABUS 

Unit 1: [10 Hours] 

Optimization Techniques, Model Formulation, models, General L.R Formulation, Simplex 

Techniques, Sensitivity Analysis, Inventory Control Models 

Unit 2: [6 Hours] 

Formulation of a LPP –Graphical solution revised simplex method-duality theory–dual 

simplex method- sensitivity analysis-parametric programming 
Unit 3: [8 Hours] 

Nonlinear programming problem-Kuhn-Tucker conditions min cost flow problem-max 
flow problem-CPM/PERT 

Unit 4: [10 Hours] 

Scheduling and sequencing- single server and multiple server models–deterministic 

inventory models-Probabilistic inventory control models-Geometric Programming. 

Unit5: [4 Hours] 

Competitive Models, Single and Multi-channel Problems, Sequencing Models, Dynamic 

Programming, Flow in Networks, Elementary Graph Theory, Game Theory Simulation 
Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert 

Text Book: 

• H.A. Taha, Operations Research, An Introduction, PHI, 2008 

• H.M. Wagner, Principles of Operations Research, PHI, Delhi, 1982. 

• J.C. Pant, Introduction to Optimisation: Operations Research, Jain Brothers, Delhi, 2008 

• Hitler Libermann Operations Research: McGraw Hill Pub. 2009 

• Pannerselvam, Operations Research: Prentice Hall of India 2010 

 

CO1 Demonstrate the ability to formulate linear programming (LP) models and apply 

general linear programming techniques, including the Simplex method and sensitivity 

analysis. 

CO2 Analyze and solve linear programming problems using graphical methods and 
advanced techniques such as duality theory and the dual simplex method. 

CO3 Utilize methods for solving nonlinear programming problems, including Kuhn-Tucker 
conditions, and apply these techniques to min-cost and max-flow problems. 

CO4 Implement scheduling and sequencing models, including single and multiple server 
scenarios, as well as deterministic and probabilistic inventory control models. 

CO5 Apply geometric programming techniques and dynamic programming methods to 
solve complex optimization problems across various contexts. 

CO6 Explore competitive models, flow in networks, elementary graph theory, and game 
theory to analyze and simulate decision-making processes in optimization. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 3 3 - - - - - - - - - 3 - 

CO2 3 3 - - - - - - - - - - 1 - 

CO3 3 - 3 - - - - - - - - - - - 

CO4 3 - 3 - - - - - - - - - - - 

CO5 3 - 3 - - - - - - - - - - - 

CO6 3 3 3 2 2 1 - - 1 2 3 3 3 2 

Avg. 3 3 3 2 2 1 - - 1 2 3 3 2.7 2 



Course Code Course Name L T P C QP 

MOEEC3024 
COST MANAGEMENT OF 

ENGINEERING PROJECTS 
3 0 0 3 

A 

SYLLABUS 

Unit 1: [12 Hours] 

Introduction and Overview of the Strategic Cost Management Process Cost concepts in 

decision-making; relevant cost, Differential cost, Incremental cost and Opportunity cost. 

Objectives of a Costing System; Inventory valuation; Creation of a Database for 

operational control; Provision of data for Decision-Making 

Unit 2: [6 Hours] 

Project: meaning, Different types, why to manage, cost over runs centre s, various stages 

of project execution: conception to commissioning. Project execution as conglomeration 

of technical and nontechnical activities. Detailed Engineering activities. Pre project 

execution main clearances and documents Project team: Role of each member. 

Importance Project site: Data required with significance. Project contracts. Types and 

contents. Project execution Project cost control. Bar charts and Network diagram. Project 
commissioning: mechanical and process. 

Unit 3: [10 Hours] 

Cost Behavior and Profit Planning Marginal Costing; Distinction between Marginal 

Costing and Absorption Costing; Break-even Analysis, Cost-Volume-Profit Analysis. 

Various decision-making problems. Standard Costing and Variance Analysis. Pricing 

strategies: Pareto Analysis. Target costing, Life Cycle Costing. Costing of service sector. 

Just-in-time approach, Material Requirement Planning, Enterprise Resource Planning, 

Total Quality Management and Theory of constraints. Activity-Based Cost Management, 

Bench Marking; Balanced Score Card and Value-Chain Analysis. Budgetary Control; 

Flexible Budgets; Performance budgets; Zero-based budgets. Measurement of Divisional 

profitability pricing decisions including transfer pricing. 

Unit 4: [8 Hours] 

Quantitative techniques for cost management, Linear Programming, PERT/CPM, 

Transportation problems, Assignment problems, Simulation, Learning Curve Theory. 

Teaching   Methods:   Chalk &   Board/   PPT/Video Lectures/Lecture by   Industry 
Expert/MOOCS 

Text Book: 

1. Cost Accounting A Managerial Emphasis, Prentice Hall of India, New Delhi 

2. Charles T. Horngren and George Foster, Advanced Management Accounting 

3. Robert S Kaplan Anthony A. Alkin son, Management & Cost Accounting 

4. Ashish K. Bhattacharya, Principles & Practices of Cost Accounting A. H. 

Wheeler publisher 

5. N.D. Vohra, Quantitative Techniques in Management, Tata McGraw Hill Book 

Co. Ltd. 
 

 

 
CO1 Demonstrate an understanding of various cost concepts relevant to decision-making, 

including relevant, differential, incremental, and opportunity costs. 

CO2 Analyze project management principles, including cost control, project execution 

stages, and the roles of team members, to effectively manage project costs and 
resources. 

CO3 Apply cost behavior analysis and profit planning techniques, such as break-even 
analysis and cost-volume-profit analysis, to inform strategic decision-making. 



CO4 Utilize standard costing and variance analysis for effective budgeting and 

performance measurement, applying various pricing strategies and costing methods in 

service sectors. 

CO5 Employ quantitative techniques such as linear programming, PERT/CPM, and 

simulation to optimize cost management processes and improve decision-making. 

CO6 Integrate advanced tools like Activity-Based Cost Management, Balanced Scorecard, 

and Total Quality Management to enhance organizational performance and strategic 

cost control. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 3 3 - - - - - - - - - 3 - 

CO2 3 3 - - - - - - - - - - 1 - 

CO3 3 - 3 - - - - - - - - - - - 

CO4 3 - 3 - - - - - - - - - - - 

CO5 3 - 3 - - - - - - - - - - - 

CO6 3 3 3 2 2 1 - - 1 2 3 3 3 2 

Avg. 3 3 3 2 2 1 - - 1 2 3 3 2.7 2 



Course Code Course Name L T P C QP 

MOEEC3025 
COMPOSITE MATERIALS 

3 0 0 3 
A 

SYLLABUS 

Unit – 1 [12 Hours] 

INTRODUCTION: Definition – Classification and characteristics of Composite 

materials. Advantages and application of composites. Functional requirements of 

reinforcement and matrix. Effect of reinforcement (size, shape, distribution, volume 

fraction) on overall composite performance. 

Unit - 2 [6 Hours] 

REINFORCEMENTS: Preparation-layup, curing, properties and applications of glass 

fibers, carbon fibers, Kevlar fibers and Boron fibers. Properties and applications of 

whiskers, particle reinforcements. Mechanical Behavior of composites: Rule of mixtures, 
Inverse rule of mixtures. Isostrain and Isostress conditions. 

Unit – 3 [10 Hours] 

Manufacturing of Metal Matrix Composites: Casting – Solid State diffusion technique, 

Cladding – Hot isostatic pressing. Properties and applications. Manufacturing of Ceramic 

Matrix Composites: Liquid Metal Infiltration – Liquid phase sintering. Manufacturing of 

Carbon – Carbon composites: Knitting, Braiding, Weaving. Properties and applications. 

UNIT–IV: Manufacturing of Polymer Matrix Composites: Preparation of Moulding 

compounds and prepregs – hand layup method – Autoclave method – Filament winding 

method – Compression moulding – Reaction injection moulding. Properties and 

applications. 

Unit – 4 [8 Hours] 

Strength: Laminar Failure Criteria-strength ratio, maximum stress criteria, maximum 

strain criteria, interacting failure criteria, hygrothermal failure. Laminate first play failure- 

insight strength; Laminate strength-ply discount truncated maximum strain criterion; 

strength design using caplet plots; stress concentrations. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry 
Expert/MOOCS 

Text Book: 

1. Material Science and Technology – Vol 13 – Composites by R.W.Cahn – VCH, 

West Germany. 

2. Materials Science and Engineering, An introduction. WD Callister, Jr., Adapted 

by R. Balasubramaniam, John Wiley & Sons, NY, Indian edition, 2007. 

3. Hand Book of Composite Materials-ed-Lubin. 

4. Composite Materials – K.K.Chawla. 

5. Composite Materials Science and Applications – Deborah D.L. Chung. 

6. Composite Materials Design and Applications – Danial Gay, Suong V. Hoa, and 

Stephen W. Tasi. 

 

 

CO1 Demonstrate a comprehensive understanding of the definition, classification, and 

characteristics of composite materials, including their advantages, applications, and 

the functional requirements of reinforcements and matrices. 

CO2 Analyze various types of reinforcements, such as glass fibers, carbon fibers, Kevlar 
fibers, and Boron fibers, including their preparation, layup, curing processes, and the 



 mechanical behavior of composites using rules of mixtures and conditions of isostrain 
and isostress. 

CO3 Evaluate various manufacturing techniques for metal matrix composites (e.g., casting, 

hot isostatic pressing), ceramic matrix composites (e.g., liquid metal infiltration), and 

carbon-carbon composites (e.g., knitting, weaving), along with their properties and 
applications. 

CO4 Implement and compare different methods for manufacturing polymer matrix 

composites, including hand layup, autoclave, filament winding, and compression 
molding, while assessing their properties and applications. 

CO5 Assess the strength of composite materials by applying various failure criteria, such as 

maximum stress, maximum strain, and interacting failure criteria, and evaluate 

laminate strength using caplet plots and stress concentration factors. 

CO6 Apply knowledge of material properties, reinforcement effects, and manufacturing 

processes to design composite materials tailored for specific engineering applications, 
ensuring optimal performance and reliability. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 2 - - - - - - - - - - 1 - 

CO2 2 2 - - - - - - - - - - 1 2 

CO3 3 2 2 - - - - - - - - - 2 2 

CO4 2 3 2 - - - - - - - - - 1 1 

CO5 2 3 - - - - - - - - - - 2 - 

CO6 3 3 2 - - - - - - - - - - 1 

Avg. 2.5 2.5 2 - - - - - - - - - 1.4 1.25 



Course Code Course Name L T P C QP 

MOEEC3026 
WASTE TO ENERGY 

3 0 0 3 
A 

SYLLABUS 

Unit – 1 [12 Hours] 

Introduction to Energy from Waste: Classification of waste as fuel – Agro based, Forest 

residue, Industrial waste - MSW – Conversion devices – Incinerators, gasifiers, digestors 

Unit - 2 [6 Hours] 

Biomass Pyrolysis: Pyrolysis – Types, slow fast – Manufacture of charcoal – Methods - 

Yields and application – Manufacture of pyrolytic oils and gases, yields and applications. 

Unit – 3 [10 Hours] 

Biomass Gasification: Gasifiers – Fixed bed system – Downdraft and updraft gasifiers – 

Fluidized bed gasifiers – Design, construction and operation – Gasifier burner 

arrangement for thermal heating – Gasifier engine arrangement and electrical power – 

Equilibrium and kinetic consideration in gasifier operation. 

Unit –4 [8 Hours] 

Biomass Combustion: Biomass stoves – Improved chullahs, types, some exotic designs, 

Fixed bed combustors, Types, inclined grate combustors, Fluidized bed combustors, 

Design, construction and operation - Operation of all the above biomass combustors. 

Unit –5 [8 Hours] 

Biogas: Properties of biogas (Calorific value and composition) - Biogas plant technology 

and status - Bio energy system - Design and constructional features - Biomass resources 

and their classification - Biomass conversion processes - Thermo chemical conversion - 

Direct combustion - biomass gasification - pyrolysis and liquefaction - biochemical 

conversion - anaerobic digestion - Types of biogas Plants – Applications - Alcohol 

production from biomass - Bio diesel production - Urban waste to energy conversion - 
Biomass energy programme in India. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry 
Expert/MOOCS 

References: 

1. Non Conventional Energy, Desai, Ashok V., Wiley Eastern Ltd., 1990. 

2. Biogas Technology - A Practical Hand Book - Khandelwal, K. C. and Mahdi, S. S., 

Vol. I & II, Tata McGraw Hill Publishing Co. Ltd., 1983. 

3. Food, Feed and Fuel from Biomass, Challal, D. S., IBH Publishing Co. Pvt. Ltd., 

1991. 

4. Biomass Conversion and Technology, C. Y. WereKo-Brobby and E. B. Hagan, John 

Wiley & Sons, 1996. 
 

 

CO1 Demonstrate a comprehensive understanding of different types of waste as fuel 

sources, including agro-based, forest residue, industrial waste, and municipal solid 

waste (MSW), along with the various conversion devices such as incinerators, 
gasifiers, and digestors. 

CO2 Analyze the processes of biomass pyrolysis, including the different types 

(slow and fast), methods of charcoal manufacture, and the yields and 
applications of pyrolytic oils and gases. 

CO3 Evaluate the design, construction, and operation of various gasifier systems, including 

fixed bed (downdraft and updraft) and fluidized bed gasifiers, as well as their thermal 

heating and power generation applications. 



CO4 Assess different biomass combustion technologies, including improved stoves and 

combustors (fixed bed, inclined grate, fluidized bed), focusing on their design, 

construction, and operational principles. 

CO5 Investigate the properties and calorific value of biogas, the technology and design of 

biogas plants, and the applications of biogas in energy systems, including its role in 
alcohol and biodiesel production. 

CO6 Explore various biomass conversion processes, including thermochemical and 

biochemical methods, and analyze the biomass energy programs in India, focusing on 
urban waste-to-energy conversion and sustainable energy solutions. 

CO-PO & PSO mapping 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 2 - - - - - - - - - - 1 2 - 

CO2 2 1 - - - - 1 - - - - 2 - 2 

CO3 2 2 2 - - - 2 - - - - 2 2 1 

CO4 2 3 2 2 - 2 3 2 - - - - 1 1 

CO5 2 3 2 2 - 2 3 2 - - - 2 2 - 

CO6 2 3 2 2 3 2 1 2 - 1 - - - 1 

Avg. 2 2.4 2 2 3 2 2 2 - 1 - 1.75 1.75 1.25 
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Course Code 

MOEEC3026 

 
Unit -1 

 
Course Name 

WASTE TO ENERGY 

SYLLABUS 

L T P C QP 

3 0 0 3 A 

|12Hours] 

Introduction to Energy from Waste: Classification of waste as fuel- Agro based, Forest 

residue, Industrial waste - MSW-Conversion  devices -Incinerators, gasifiers,   digestors 

Unit - 2 [6 Hours) 

Biomass Pyrolysis: Pyrolysis -Types,slow fast -Manufacture of charcoal -Methods - 

Yields and application -Manufacture of  pyrolyticoils and gases, yields and applications. 

Unit -3 |10Hours] 

Biomass Gasification: Gasifiers -Fixed bed system -Downdraft and updraft gasifiers - 

Fluidized bed gasifiers - Design, construction and operation 
Gasifier burner 

arrangement for thermal heating – Gasifier engine arrangementand electrical power 

Equilibrium and kinetic consideration in gasifier operation. 

Unit-4 (8 Hours] 

Biomass Combustion:Biomass stoves -Improved chullahs, types, some exotic designs, 

Fixed bed combustors, Types, inclined grate combustors, Fluidized bed combustors, 

Design, construction and operation - Operation of all the abovebiomass combustors. 

Unit -5 [8Hours] 

Biogas: Properties of biogas (Calorific value and composition) - Biogas plant technology 

and status - Bio energysystem - Design and constructional features - Biomass resources 

and their classification- Biomass conversion processes - Thermo chemicalconversion - 

Direct combustion - biomass gasification - pyrolysis and liquefaction - biochemical 

conversion - anaerobic  digestion  - Types of biogas Plants  -Applications - Alcohol 

production from biomass - Bio diesel production - Urban waste to energy conversion - 

 

Biomass energy programme in India. 

 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture    by Industry 

Expert/M00CS 

References: 

• Non-Conventional Energy,Desai,Ashok V., Wiley EasternLtd., 1990. 

Biogas Technology -A Practical Hand Book - Khandelwal, K.C. and Mahdi, S. 

S., Vol. I & I, Tata McGraw Hill Publishing Co. Ltd., 1983. 

• Food, Feed and Fuel from Biomass, Challal, D,S., IBH Publishing Co. Pvt, Ltd., 

1991. 
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