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Vision statement of Institute

To be globally acclaimed Institute in Technical Education and Research for holistic Socio-economic development

Mission statement of Institute

· To impart knowledge and skill based Education in collaboration with Industry, Academia and Research Organization

· To strengthen global collaboration for Students, Faculty Exchange and joint Research

· To prepare competent Engineers with the spirit of Entrepreneurship

· To Inculcate and Strength Research Aptitude amongst the Students and Faculty

Vision statement of Department

To be recognized as leading contributor in imparting technical education and research in Instrumentation & Control engineering for development of the society. 

Mission statement of Department

· To deliver knowledge of Instrumentation and Control Engineering by strengthening involvement of Research institutions and industries in academics 

· To build conducive environment for advanced learning through participation of faculty and students in collaborative research, consultancy projects, student exchange programs and internships

· To develop competent Engineers with entrepreneurial skills to address socio-economic needs.

Program Educational Objectives (PEO)

Programme: B. Tech. (Instrumentation and Control Engineering) 

The Graduates would demonstrate

1. Core competency in Instrumentation and Control Engineering to cater to the industry and research needs.

2. Multi-disciplinary skills, team spirit and leadership qualities with professional ethics, to excel in professional career and/or higher studies.

3. Preparedness to learn and apply contemporary technologies for addressing impending challenges for the benefit of organization/society.

4. Knowledge of recommended standards and practices to design and implement automation solutions. 

Program Outcomes

Engineering Graduates will be able to:
1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals, and an engineering specialization to the solution of complex engineering problems.

2. 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.

3. 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.

4. 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.

5. 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.

6. 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.

7. 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.

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of the engineering practice.

9. Individual and teamwork: Function effectively as an individual, and as a member or leader in diverse teams, and in multidisciplinary settings.

10. 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.

11. 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.

12. 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)
Graduates shall have the ability to: 

1. Evaluate the performance of suitable sensors / Process components/ Electronic / Electrical components for building complete automation system. 

2. Analyze real-world engineering problems in the area of Instrumentation and Control. 

3. Design or Develop measurement / electronic / embedded and control system with computational algorithms to provide practical solutions to multidisciplinary engineering problems. 
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S.Y. B.Tech - Instrumentation and Control Engineering Structure Pattern B-14 with effect from Academic Year 2016-17 Semester I
	Code
	Sub
	Type
	Subject
	Teaching Scheme
	Assessment Scheme
	Credits

	
	
	
	
	L
	P
	Tut.
	ISA
	ESA
	

	
	
	
	
	
	
	
	Test 1
	Test 2
	HA 
	Tut.
	CA
	ESE
	

	IC20101
	S1
	Theory core
	 Signals & Systems  
	3
	-
	1
	15
	20
	5
	10
	-
	50
	4

	IC20103
	S2
	Theory core
	Sensors & Transducers for Mechanical    Measurements  
	3
	-
	-
	15
	20
	15
	-
	-
	50
	3

	IC20105
	S3
	Theory core
	 Electrical Circuits and Measurements    
	3
	-
	-
	15
	20
	15
	-
	-
	50
	3

	IC20107
	S4
	Theory core
	 Electronic Devices and Circuits   
	3
	-
	-
	15
	20
	15
	-
	-
	50
	3

	IC21101
	S5
	Theory MD
	 Network Theory  
	2
	-
	1
	15
	20
	5
	10
	-
	50
	3

	IC20315
	Lab 1
	Lab Core
	Sensors & Transducers for Mechanical  Measurements  
	-
	2
	-
	-
	-
	-
	-
	70
	30
	1

	IC20303
	Lab 2
	Lab Core
	 Electrical Circuits and Measurements    
	-
	2
	-
	-
	-
	-
	-
	70
	30
	1

	IC20309
	Lab 3
	Lab Core
	 Electronic Devices and Circuits
	-
	2
	-
	-
	-
	-
	-
	70
	30
	1

	IC24307
	Lab 4


	Lab-SD
	 VB & JAVA
	-
	2
	-
	-
	-
	-
	-
	70
	30
	1

	IC24315
	
	
	Graphical User Interface  for Embedded Systems
	
	
	
	
	
	
	
	
	
	

	IC27401
	Mini Proj.
	Project
	 Mini Project  
	-
	4
	-
	-
	-
	-
	-
	50
	50
	2

	IC20401
	CVV
	Oral
	 Comprehensive Viva Voce 
	-
	-
	-
	-
	-
	-
	-
	-
	100
	2

	
	
	
	TOTAL
	14
	12
	2
	
	
	
	
	
	
	24


Bansilal Ramnath Agarwal Charitable Trust’s

VISHWAKARMA INSTITUTE OF TECHNOLOGY – PUNE

(An autonomous Institute affiliated to University of Pune)

666, Upper Indiranagar, Bibwewadi, Pune – 411 037.

FF No. 653











                         Issue 05: Rev. No  1 , Dt: 22/11/14

S.Y. B.Tech - Instrumentation and Control Engineering Structure Pattern B-14 with effect from Academic Year 2016-17 Semester II
	Code
	Sub
	Type
	Subject
	Teaching Scheme
	Assessment Scheme
	Credits

	
	
	
	
	L
	P
	Tut.
	ISA
	ESA
	

	
	
	
	
	
	
	
	Test 1
	Test 2
	HA 
	Tut.
	CA
	ESE
	

	IC20102
	S1
	Theory core
	Process Parameter Measurements   
	3
	-
	-
	15
	20
	15
	-
	-
	50
	3

	IC20104
	S2
	Theory core
	Control Systems   
	3
	-
	1
	15
	20
	5
	10
	-
	50
	4

	IC20106
	S3
	Theory core
	Linear Integrated Circuits   
	3
	-
	-
	15
	20
	15
	-
	-
	50
	3

	IC20108
	S4
	Theory core
	Digital Electronics   
	3
	-
	-
	15
	20
	15
	-
	-
	50
	3

	IC21102
	S5
	Theory MD
	Data Structures  
	2
	-
	1
	15
	20
	5
	10
	-
	50
	3

	IC20306
	Lab 1
	Lab Core
	Process Parameter Measurements   
	-
	2
	-
	-
	-
	-
	-
	70
	30
	1

	IC20308
	Lab 2
	Lab Core
	Linear Integrated Circuits     
	-
	2
	-
	-
	-
	-
	-
	70
	30
	1

	IC20310
	Lab 3
	Lab Core
	Digital Electronics   
	-
	2
	-
	-
	-
	-
	-
	70
	30
	1

	IC24302
	Lab 4


	Lab-SD
	LaTeX
	-
	2
	-
	-
	-
	-
	-
	70
	30
	1

	IC24310
	
	
	Labview Programming
	
	
	
	
	
	
	
	
	
	

	IC27402
	Mini Proj.
	Project
	 Mini Project  
	-
	4
	-
	-
	-
	-
	-
	50
	50
	2

	IC20402
	CVV
	Oral
	 Comprehensive Viva Voce 
	-
	-
	-
	-
	-
	-
	-
	-
	100
	2

	
	
	TOTAL
	14
	12
	2
	
	
	
	
	
	
	24
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S.Y. B.Tech - Instrumentation and Control Engineering Structure Pattern B-14 with effect from Academic Year 2016-17 Semester I 
	Code
	Sub

Type
	Subject
	Teaching Scheme
	Assessment Scheme
	Credits

	
	
	
	L
	P
	Tut.
	ISA
	ESA
	

	
	
	
	
	
	
	Test 1
	Test 2
	HA 
	Tut.
	CA
	ESE
	

	HS20108
	Lab
	Technical Writing
	-
	2
	-
	-
	-
	-
	-
	70
	30
	1

	TOTAL
	-
	2
	-
	
	
	
	
	
	
	1


S.Y. B.Tech  - Instrumentation and Control Engineering Structure Pattern B-14 with effect from Academic Year 2016-17
Semester II 
	Code
	Sub

Type
	Subject
	Teaching Scheme
	Assessment Scheme
	Credits

	
	
	
	L
	P
	Tut.
	ISA
	ESA
	

	
	
	
	
	
	
	Test 1
	Test 2
	HA 
	Tut.
	CA
	ESE
	

	HS20307
	Lab
	General Seminar-II 
	-
	2
	-
	-
	-
	-
	-
	70
	30
	1

	TOTAL
	-
	2
	-
	
	
	
	
	
	
	1
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FF No. : 654A
	IC20101 ::  SIGNALS AND SYSTEMS


	Credits: 03
	Teaching Scheme: - Theory 3 Hours/Week

	Course Outcomes:

The student will be able to – 

1. Identify and Classify various signals (PO-1, 2, PSO-2)
2. Perform time shift and time scale operations on the signal. (PO-1, 2, PSO-2)
3. Justify system properties  (PO-1, 2, PSO-2)
4. Represent LTI system with a mathematical model, analyze in time domain continuous time and discrete time systems (PO-1, 2, PSO-2)
5. Analyze the CT and DT system using Laplace Transform and Z Transform respectively. (PO-1, 2, PSO-2)
6. Perform Statistical analysis of random variables  (PO-1, 2, PSO-2)

	Unit 1 : Continuous and Discrete time Signals and Systems
	  (8+1 Hours)

	Part A: Continuous and Discrete Time Signals: Mathematical Representation, Classification: Periodic and aperiodic Signals, Even and Odd Signals, Signal Energy and Power  Transformations of the Independent Variable, Arithmetic Operations on Sequences, Standard test signals: Unit Step, unit Impulse, Continuous Time and Discrete Time Complex Exponential. Continuous and Discrete Systems: Interconnections of Systems, Basic System Properties.

	Part B: Numerical on verifying system properties.



	Unit 2: Linear Time Invariant Systems
	           (8+1 Hours)

	Part A: Representation of Discrete Time Signals in Terms of impulse, Convolution Sum, Convolution Integral, Properties of LTI Systems (Commutative, Distributive, Associative properties, Inevitability, Causality, Stability). Unit Step Response of an LTI System, LTI Systems Described by Differential and the Difference Equations; FIR and IIR systems.

	Part B: Analysis of first order systems described by differential and the difference equations.


	Unit 3: Laplace transforms
	           (8+1 Hours)

	Part A: Introduction and definition of Laplace transform, Laplace transforms of conventional functions, properties of Laplace Transform, inverse Laplace Transform. Concept of ROC and relevance to system analysis. 



	Part B: Laplace transform of special functions, Applications to Engineering Problems.



	Unit 4: Fourier Series & Z Transform
	(8+1 Hours)

	Part A: Trigonometric and exponential Fourier series, Representation of continuous signal using Fourier series, symmetry conditions, Introduction to Z Transform, properties of Z transform. System function and Z transform, Concept of ROC.

	Part B: Computation of Computation of Inverse Z transform. 

	Unit 5: Introduction to Probability
	           (8+1 Hours)

	Part A: Random variables, Probability distributions, Mean and variance of distributions, Binomial, Poission, Hypergeometric and Normal distributions. Regression and correlation analysis of the given data. 

	Part B: Computation of regression functions for random data.


	Text Books 

1. A. Oppenheim, A. Willsky and S. Nawab, “Signals and Systems”, Prentice- Hall of India Private Limited.
2. S. Soliman and M. Srinath, “Continuous and Discrete Signal and Systems”, Prentice Hall Inc.

	Reference Books

1. S. Haykin & B.  Veen, “Signals and Systems”, John Wiley and Sons, Inc. 

2. M. Roberts, “Signals and Systems Analysis using , Transform Methods and MATLAB”, Tata McGraw-Hill Publishing Company Limited. 


FF No. : 654A
	IC20103 ::  Sensors and Transducers for Mechanical Measurements


	Credits: 03
	Teaching Scheme:   Theory 3 Hours/Week 
  


Course Outcomes: 
The student will be able to:

1. Understand working principle of different sensor  (PO-1, 2, 6,7,12, PSO-1)
2. Able to evaluate characteristics of sensor  (PO-2, 4, 6,7,12, PSO-1,2)
3. Analyze the mathematical equation & solve different  example of sensor            (PO-2,3, 4, 6,7,12, PSO-1,2,3)
4. Select suitable sensor for given application (PO-3, 4, 7 PSO-1,2)
5. Compare different sensor with their performance (PO-1, 2,3, 4,6, PSO-1,2,3)
	Unit 1 : Displacement Measurement
	                (8+1 Hours) 

	Part A: Transducer definition, classification, and performance characteristics. 

Resistive: Potentiometer and its types, loading effect, sensitivity, piezo-resistive, equivalent circuits, charge and voltage sensitivity. 

Inductive: LVDT, RVDT, variable, reluctance, self-inductance and mutual inductance. 

Capacitive: single plate, differential capacitance cell and measurement circuits. 

Digital transducers: encoders – types of translational and rotary encoders.
Proximity sensors: inductive, capacitive, optical, ultrasonic, hall-effect and magnetic.  
Flapper nozzle: sensitivity, characteristics, its applications in air gauging,  

Thickness measurement - magnetic, dielectric, LASER, capacitive, ultrasonic and LVDT. 

	Part B: Specifications of sensors, static and dynamic characteristics calculations, selection criteria for sensors.


	Unit 2: Velocity and Speed Measurement
	                                             (8+1 Hours)

	Part A: Mechanical revolution counters, hand held, vibrating reed, centrifugal force, stroboscopes, toothed rotor, eddy current, capacitive tachometer, electromagnetic transducers (moving coil, moving magnet), AC and DC tachometers.

	Part B: Hall effect proximity pickup, capacitive, photoelectric, photo-reflective, pulse counting method, Doppler Laser and radar type.


	Unit 3: Acceleration, Vibration, Shock and Jerk Measurement
	(8+1 Hours)

	Part A: Acceleration measurement: seismic, potentiometer, angular accelerometer, variable reluctance, eddy current proximity sensor.  

Vibration, shock and jerk measurement: vibrometer, vibration exciters, jerk meter.  

Vibrometer, Vibration exciters, Jerk meter.  

Seismic, Potentiometer, Angular Accelerometer, Variable Reluctance, Eddy Current proximity sensor 

Vibration, Shock and Jerk Measurement 
Vibrometer, Vibration exciters, Jerk meter.  



	Part B:  capacitive, strain gauge, LVDT, piezoelectric, calibration of accelerometers.     

	Unit 4: Strain, Force, and Torque Measurement
	(8+1 Hours)

	

	Part A: Strain measurement: principle, strain gauge, types, gauge factor, gauge wire properties, rosettes and measurement circuits.
Force measurement: basic methods of force measurement, strain gauges, piezoelectric. 

Torque measurement: In-line rotating and stationery, torsion bar. 

Shaft power measurement: belt, gear dynamometer, absorption dynamometer types. 

Weight measurement: load cells - electromagnetic, vibrating string, magneto-strictive, magneto-elastic and cantilever beam. 

	Part B:  Strain measurement: strain gauge mounting and compensation circuits.

Force measurement: using LVDT and vibrating wire type. 

Torque measurement: inductive, photoelectric, proximity sensor and strain gauge. 
Shaft power measurement: instantaneous and alternator power measurement.

Weight measurement:  LVDT, strain gauge, inductive, piezo-electric principles. comparison of pneumatic, hydraulic and electronic Load cell. 


	Unit 5: Temperature Measurement
	           (8+1 Hours)

	Part A: Temperature scales, units and relations, classification of temperature sensors. 

Mechanical: bimetallic thermometer, its working principle, various types Filled system thermometers and SAMA classifications.

Electrical: Resistance temperature detectors, its types and comparison, circuits for lead wire compensation, Thermocouple: laws of thermoelectricity, terminologies, types (B, E, J, K, R, S, T), characteristics, study of thermocouple tables, lead wire compensation, cold junction compensation techniques, protection (Thermo well), EMF Measurement methods.


	Part B:  Thermometers: sources of errors and their remedies, Thermistor: its types (NTC, PTC), measuring circuits, thermopiles, heat-flux measurement.


	Text Books :
1. Nakra-Chaudhary, “Instrumentation Measurement and Analysis”, Tata McGraw Hill Publications -21st Reprint. 
2. A. K. Sawhney, “Electrical and Electronic Measurements and Instrumentation”, Dhanpat Rai and Sons Publications, 2002.  

3. R. K. Jain, “Mechanical and Industrial Measurement”, Khanna Publications - 9th print. 

	Reference Books :
1.  B. G. Liptak, “Process Measurement and Analysis”, Butterworth Heinemann, Third Edition. 

2.  E. O. Doebelin, “Measurement System Application and Design”, McGraw-Hill International Publications - Fourth Edition. 


FF No. : 654A
	IC20105 ::  Electrical circuits and measurements


	Credits: 03
	Teaching Scheme:   Theory 3 Hours/Week   


Course Outcomes:

The student will be able to – 

1. Describe fundamentals of measurement. (PO-1, 2, 6,7,8,9,10,12, PSO-1)
2. Select measuring instrument according to applications. (PO-1, 2, 6,8,12, PSO-1)
3. Utilize knowledge of measuring instruments for measuring electrical quantities.         (PO-1, 2, 3,4,6,8,9,12, PSO-1,2,3)
4. Describe theory and practice of oscilloscope and recorders. (PO-1, 2, 3,5,8,9,10,12, PSO-1,2)
5. Solve network circuit problems. (PO-1, 2, 3,4,8,9,12, PSO-2)
	Unit 1 : Introduction to Measurement
	(8+1 Hours) 

	Part A: Static and Dynamic characteristics of instruments, dead zone, hysteresis, threshold, resolution, noise, input and output impedance, loading effects, fundamentals of Measurements, classification of errors and error analysis, calibration of instruments, traceability, calibration report and certification.

	Part B: Problem on static characteristics.

	Unit 2 :  Analog Indicating Instruments
	  (8+1 Hours)

	Part A: DC measuring instruments, PMMC galvanometer, voltmeters, ammeters, ohmmeters, etc. Power measurement using wattmeters and energy meter. Analog multimeter and measurements. Extension of voltmeter and ammeter ranges. AC indicating instruments, DC Potentiometers, self-balancing potentiometers. Moving iron instruments.

Part B: Problem on static voltmeters and ammeters.


	Unit 3: Bridge Circuits
	 (8+1 Hours)

	Part A: DC bridges: Wheatstone bridge and Kelvin bridge design, bridge sensitivity, errors in bridge circuits, null type and deflection type bridges, current sensitive and voltage sensitive bridges, applications of DC bridges.
AC bridges: Maxwell bridge, Hey bridge, Schering bridge, Wein bridge, storage and dissipation factor, applications of AC bridges. 


	Part B:  Applications of AC bridges.



	Unit 4: Oscilloscope and Recorder                 
	     (8+1Hours)

	Part A: Principle and construction of CRO, Screens features for oscilloscopes, Block diagram of oscilloscope Vertical and Horizontal deflection system, probes and operating modes etc. Measurement of electrical parameters like voltage, current, frequency, phase, Waveform Displays on CRO, Dual Trace oscilloscope, Dual Beam oscilloscope and Lissajous patterns on CRO. Sampling oscilloscope principle, working and applications.

	Principle and working of strip chart and X-Y recorders. 

Part B: Specifications of CRO, Data acquisition systems and data loggers.


	Unit 5: Basic Circuit Analysis and Simplification Techniques
	    (8+1 Hours)

	Part A: Voltage and Current laws (KVL/KCL).
Network Analysis: Mesh, Super mesh, Node and Super Node analysis. Source transformation and source shifting.
Network Theorems: Superposition, Thevenin’s, Norton’s and Maximum Power Transfer Theorems and their applications.

	Part B:  Problems based content in part A.



	Text Books :
1. A. K. Sawhney, “Electrical and Electronic Measurements and Instrumentation”,  Dhanpat Rai and Sons Publications, 2002.  
2.  D Roy Choudary, “Network and Systems” 1st edition, New Age International, 1988. 

	Reference Books :
1.  E. O. Doebelin, “Measurement System Application and Design”, McGraw-Hill International Publications - Fourth Edition. 
2. W. D. Cooper & A. D. Helfrick, ‘Electronic Instrumentation And Measurement Techniques’, PHI, 4th e/d, 1987.


FF No. : 654A
	IC20107 :: ELECTRONIC DEVICES AND CIRCUITS 


	Credits: 03
	Teaching Scheme: - Theory 3 Hours/Week


Course Outcomes:

The student will be able to –
1. Describe fundamentals and relative applications of semiconductor diode.                 (PO-1, 2, 3,7, PSO-1,3)
2. Articulate the fundamentals and use of bipolar junction transistor. 

            (PO-1, 2, 3,7, PSO-1,3)
3. Design and infer various diode and transistor based circuits. (PO-1, 2, 3,7, PSO-1,3)
4. Discuss basics and applications of Field Effect and Uni-Junction transistor.            (PO-1, 2, 3,7, PSO-1,3)
5. Express fundamentals and applications of included power devices.

              (PO-1, 2, 3,7, PSO-1,3)


      










	Unit 1: P-N junction diodes
	(8+1 Hours)

	Part A: Semiconductor: Different semiconductor materials. Impurity doping. Intrinsic and extrinsic semiconductors. P-N junction diodes, Contact potential, Current components, Forward and reverse biased junctions, V-I characteristics, Equivalent circuits. Transition and diffusion capacitance. Zener diodes, Schottky diode, Photo diode, LED. Varactor diode. Breakdown diodes. Half wave, full wave, and bridge rectifiers. Capacitor input filters, ripple voltage and ripple factor. Zener series, shunt and feedback regulator and circuit.

	Part B: Design, analysis and applications of various diode circuits including clipping, clamping and voltage multipliers.


	Unit 2: Bipolar Junction Transistors
	   (8+1 Hours)

	Part A: Basic BJT theory, Different modes of operation and configurations. Transistor current components. Transistor α, Current amplification β. Transistor CC, CB, CE configurations and switching characteristics, Transistor switching applications, astable, bistable, and mono-stable multivibrator. Current mirror circuit, constant current source. Photo-voltaic effect, Photo-cell transistors. 

	Part B: Selection of transistor for required application and datasheet interpretation.



	Unit 3: Transistor Amplifiers
	  (8+1 Hours)

	Part A: Classification of small signal amplifiers, biasing circuits, stability and thermal runaway. Class A, B, AB, C operations, CC and CE - RC coupled amplifiers and analysis, DC and Transformer coupled amplifiers. Push pull and complementary push pull amplifiers. Introduction to hybrid parameters. 

	Part B: Selection, design and implementation of transistor amplifier for various applications. 

	Unit 4: Field Effect Transistors
	 (8+1 Hours)

	Part A: Construction, characteristics, biasing circuits and applications. MOSFETs: Types, construction, characteristics and applications UJT: Construction, characteristics, and relaxation oscillator. Oscillators: Principle classification of oscillators. Study of Hartley, Colpitts and phase shift oscillators.

	Part B: Selection of FET, MOSFET and UJT for various applications.

	Unit 5: Power Devices
	           (8+1 Hours)

	Part A: Power devices: Thyristor family - SCR, TRIAC, DIAC – operation and VI characteristics. Triggering. Power diodes, power transistors, IGBT, MOV and GTOs fabrication and V-I characteristics. 

	Part B: Classification and comparison of above power devices


	Text Books :
1. A. Mottershead, “Electronic Devices & Circuits”, Prentice Hall of India. 

2. A. P. Malvino, “Electronic Principles”, Tata McGraw-Hill Publishing Company Limited India. 

3. J. Millman & C. Halkis, “Electronic Devices and Circuits”, Tata McGraw Hill Publication Company Limited India. 

	Reference Books :
1. S. M. Sze , “Semiconductor Devices, Physics and Technology”, John Wiley & Sons Inc.

2. A. Bar-Lev, “Semiconductor and Electronic Devices”, Prentice Hall of India.

3. D. A. Neamen, “Semiconductor physics and devices”, Tata McGraw Hill India.
4. B. G. Streetman, “Solid state devices”, Prentice Hall of India.
5    R. Boylestad & L. Nashelsky L, “Electronic Devices & Circuit Theory”, Prentice        

       Hall Of India. 

6.  D. A. Bell, “Electronic Devices and Circuits”, Prentice Hall Of India.


FF No. : 654A
	IC21101 ::  NETWORK THEORY

	Credits: 02
	Teaching Scheme: - Theory  2 Hours/Week

	
	


Course Outcomes:

The student will be able to –
1. Understand the various network simplification methods (PO-1, 2, 3,4,5,12, PSO-1,2,3)
2. Analyze DC circuits by applying network tools (PO-1, 2, 3,4,5,12, PSO-1,2,3)
3. Apply network tools for network performance analysis (PO-1, 2, 3,4,5,12, PSO-1,2,3)
4. Understand the basics of two port network analysis (PO-1, 2, 3,4,5,12, PSO-1,2,3)
Unit 1 : Basic Circuit Analysis and Simplification Techniques                          (7+1 Hours)
Part A: Voltage and current sources, Kirchhoff’s Current and Voltage Laws, Independent and dependent sources and their interconnection, and power calculations. Source transformation and source shifting. Network Analysis: Mesh, Super-mesh, Node and Super Node analysis. 

Part B: Application based numericals on network analysis 
Unit 2 :  Network Theorems
   
     



                         (5+1Hours)               
Part A: Superposition, Thevenin’s, Norton’s, Maximum Power Transfer, Millman’s, Compensation, Tellegan’s theorems.
Part B: Reciprocity and Substitution theorems

Unit 3: Passive Circuit Analysis




                         (6+1 Hours)                      

Part A: Initial conditions, source free RL and RC circuits, properties of exponential response, Driven RL and RC circuits, Passive filter analysis

Part B: Introduction to Source free and driven series RLC circuit

Unit 4 : Two Port Network Parameters and Functions                                         (6+1 Hours)                                       

Part A: Terminal characteristics of network, h and ABCD Parameters, Applications of the parameters. Introduction to four port network.

Part B: Z and Y parameters of a network

	Text Books:
1. D Roy Choudhury, Networks and Systems, New Age International Publishers. 

2. A. Chakrabarti, Circuit Theory, Dhanpat Rai & Company.


	Reference Books

1. M. E. Van Valkenburg, Network Analysis, PHI / Pearson Education, 3rd Edition. Reprint 2002 

2. Franklin F. Kuo, Network analysis and Synthesis, , Wiley International Edition 

3. B. Somanahan Nair and S.R.Deepa, “ Network analysis and Synthesis “ Elsevier, 2012


FF No. : 654C
	IC20201 ::  Signals and systems  


	Credits: 01
	Teaching Scheme: Tutorial  1 Hr/Week 


List of Tutorials :

	

	1. Verify the properties of signals: Even, odd, periodic, aperiodic.

2. Compute energy and power of the given discrete and continuous signal.

3. Verify system properties as linearity, stability, time invariance.

4. Compute step response of a system using convolution sum.

5. Compute convolution integral of the continuous signals. 

6. Analysis of electrical networks using linear difference and differential equations.

7. Analysis of mechanical and electrical networks using Laplace Transform

8. Computation of Inverse Laplace Transform.

9. Representation of the given signal using Exponential Fourier series.

10. Computation of Inverse Z Transform.

11. Computation of statistical attributes of the given random signal.

12.  Computation of correlation coefficient and regression analysis of the given dataset.

	

	Text Books :
1. “Signals and Systems”, A. Oppenheim, A. Willsky and S. Nawab, Prentice- Hall of India Private Limited.
2. “Continuous and Discrete Signal and Systems”, S. Soliman and M. Srinath, Prentice Hall Inc.

	Reference Books:
1. S. Haykin & B.  Veen ,“Signals and Systems”, John Wiley and Sons, Inc. 

2. M. Roberts, “Signals and Systems Analysis using, Transform Methods and MATLAB”, Tata McGraw-Hill Publishing Company Limited. 



FF No. : 654C
	IC21201 ::  NETWORK THEORY    


	Credits: 01
	Teaching Scheme: Tutorial 1 Hr/Week 


List of Tutorials :

	

	1. Problems solving on KCL and KVL

2. Problem solving on Power Calculation

3. Network Analysis of any given circuit

4. Problems based on Superposition and Thevenin’s theorem

5. Problems on Maximum Power Transfer Theorem

6. Problems based on Compensation, Tellegan’s theorems

7. Network Analysis of RLC circuit

8. Analysis of High Pass filter with RC and RL circuits  

9. Analysis of a Band Stop filter with RLC circuits.

10. Find the terminal characteristics of network

11. Find the ABCD parameters of a given network
12. Find the Y parameters of a given network

	Text Books

1. William H Hayt, Jack E Kimmerly and Steven M.Durbin, Engineering Circuit Analysis, Tata McGraw Hill. 

2. D Roy Choudhury, Networks and Systems, New Age International Publishers.



	Reference Books

1. John D. Ryder, Network Lines and Fields by, PHI 

2. M. E. Van Valkenburg, Network Analysis, PHI / Pearson Education, 3rd Edition. Reprint 2002 

3. Franklin F. Kuo, Network analysis and Synthesis, Wiley International Edition. 

4. B. Somanahan Nair and S.R.Deepa, “ Network analysis and Synthesis” Elsevier. 


FF No. : 654B
	IC20315 ::  Sensors and Transducers for Mechanical Measurements 

	Credits: 01
	Teaching Scheme: - Laboratory  2 Hours/Week 


Course Outcomes:

The student will be able to –
1. Test static characteristics of given sensor (PO-1, 2, 4, 7, PSO-1,2)
2. Justify the use of chosen sensor for given application (PO-1, 2, 3, 4, 7, PSO-1,2)
3. Compare advantage & limitation of given sensor with other Sensor (PO-1, 2, 7, PSO-1,2)
4. Evaluate Result & conclusion to satisfy aim and objective of sensor                               (PO-1, 2, 3,4,7, PSO-1,2)
List of Practicals :

1. To find the static characteristics of  LVDT 

2. Measurement of Angular  and Linear  displacement using encoder 
3. Measurement of speed using optical sensor 
4. Measurement of speed Tachometer. 
5. To find characteristic of Load cell.
6. Study of different types of Proximity switches. 
7. Measurement of vibration using Accelerometer. 
8. To plot characteristic of RTD sensor.
9. To plot characteristic of thermocouple.
10. Study of motor torque measurement technique.
11. To study various measurement circuits of strain gauge.
12. To study Hall effect senor 
	Text Books 

1. Nakra-Chaudhary, “Instrumentation Measurement and Analysis”, Tata McGraw Hill Publications. 
2. A. K. Sawhney, “Electrical and Electronic Measurements and Instrumentation”, Dhanpat Rai and Sons Publications.  



	Reference Books 

1. B. G. Liptak, “Process Measurement and Analysis”, Butterworth Heinemann.
2. E.O. Doebelin, “Measurement System Application and Design”, McGraw-Hill International Publications.


FF No. : 654B
	IC20303 ::  Electrical circuits and measurements  


	Credits: 01
	Teaching Scheme: - Laboratory  2 Hours/Week 


Course Outcomes:

The student will be able to –
1. Measure various electrical quantities using appropriate instrument. (PO-1, 2, 5,6,8,9,10,12, PSO-1,2)
2. Develop a circuit for given application of measurement . (PO-1, 2, 3,4,8,9,10,12, PSO-1,3)
3. Verify various networking principles. (PO-8, 9, 10,12, PSO-2)
List of Practicals : 

1. Measurement of voltage using PMMC voltmeter and extension of its range.

2. Measurement of current using PMMC ammeter and extension of its range.
3. Design and implementation of series type ohmmeter.

4. Design and implementation of shunt type ohmmeter.

5. Measurement of power using wattmeter.

6. Measurement of power using energy meter.

7. Measurement of unknown resistance using Wheatstone bridge.

8. Measurement of unknown resistance and capacitance using Schering bridge.

9. Measurement of ac and dc voltages, currents, time period and frequency using an analog oscilloscope.

10. Measurement of frequency ratio and phase shift using Lissagious pattern on analog oscilloscope.

11. Verification of voltage and current laws (KVL/KCL).
12. Network testing and analysis using superposition theorem. 
	Text Books 

1. A. K. Sawhney, “Electrical and Electronic Measurements and Instrumentation”, Dhanpat Rai and Sons Publications, 2002.  
2.  D Roy Choudary, “Network and Systems” 1st edition, New Age International, 1988. 

	Reference Books 

1. E. O. Doebelin, “Measurement System Application and Design”, McGraw-Hill International Publications - Fourth Edition. 
2. W. D. Cooper & A. D. Helfrick, ‘Electronic Instrumentation and Measurement Techniques’, PHI, 4th e/d, 1987.


FF No. : 654B
	IC20309 ::  ELECTRONIC DEVICES AND CIRCUITS  


	Credits: 01
	Teaching Scheme: - Laboratory  2 Hours/Week


Course Outcomes:

The student will be able to –
1. Investigate the characteristic of given semiconductor component (PO-1, 2, 5,8,9, PSO-1)
2. Design circuits like clipper, clamper, analog filter, amplifiers etc. (PO-1, 2, 3,4,5,7,8,9, PSO-1,2,3)
3. Analyze given circuit thoroughly (PO-1, 2, 4,5,8,9, PSO-1,2,3)
List of Practicals: 
1. To study and verify diode characteristics (Si and Ge).

2. To design and implement diode based clipper and clamper circuits.

3. To implement and analyze half wave and full wave rectifier.

4. To design and implement Zener diode based shunt regulator.

5. To design and implement analog low pass and high pass filters.  

6. To study and verify transistor Common Emitter characteristics.

7. To Study the effects of various transistor biasing circuits on Q-point stability.

8. To design and verify transistorized astable multivibrator.

9. To Study and verify FET characteristics.

10.  To design and verify UJT relaxation oscillator. 

11.  To determine Holding and Latching current (IH and IL ) for given SCR

12.  To study and analyze DIAC/TRIAC characteristics.

	Text Books 

1. A. Mottershead, “Electronic Devices & Circuits”, Prentice Hall of India.
2. A. P. Malvino,  “Electronic Principles”, Tata McGraw-Hill Publishing Company Limited India. 

	Reference Books 

1. A. Bar-Lev, “Semiconductor and Electronic Devices”, Prentice Hall of India.
2. Robert Boylestad, “Semiconductor devices and Circuit Theory”, Pearson edition.
3. Floyd, “Electronic Devices-Conventional Current Version”, Pearson Education.  


FF No. : 654B
	IC24307 ::  VB and JAVA 


	Credits: 01
	Teaching Scheme: - Laboratory  2 Hours/Week 


Course Outcomes:

The student will be able to –
1. Understand the format and use of objects, basic input/output methods for Java and VB Programming. (PO-1, 4, 5,8,9,10,12, PSO-3)
2. Write and compile VB and JAVA Programs for a given engineering applications             (PO-1, 4, 5,8,9,10,12, PSO-3)
3. Apply conditional functions in VB and JAVA programming. (PO-1, 4, 5,8,9,10,12, PSO-3)
List of Practicals : Students should perform at least 6 experiments each from practical no. 1 to 10 and 6 experiments from 11 to 21.

VB Programming

1. To create a VB project to print Welcome to VB Programming on button click.

2. To create a VB project for a simple calculator.

3. To create a VB project to find roots of quadratic equation.  

4. To create a VB project to find average of 5 numbers

5. To create a VB project to find prime number

6. To create a VB project using timer 

7. To create a VB project to create a text file, access it.

8. To create a VB project to a menu editor

9. To create a VB project such that backend is C language and front end is VB

10. To create a VB project to plot y = Mx +C.

 JAVA Programming

11. To create a JAVA Program for input output Operation.

12. To create a JAVA Program for arithmetic Operation.

13. To create a JAVA Program for declaring method with parameter.

14. To create a JAVA Program using if…else statement.

15. To create a JAVA Program using for and while loop statements.

16. To create a JAVA Program for passing array to method.

17. To create a JAVA Program using JOptionPane input and message dialogs for accepting input values from the user and display result. 

18. Accept two numbers add them and display the result.

19. JAVA Program for creating JFrame to display shapes.

20. JAVA Program for applet that draws a string.

21. JAVA Program to create animations from sequence of images

	Text Books 

1. H. M. Deitel, P. J. Deitel, “Java How to Program”, Prentice Hall of India Private Limited. 

2. VB in 21 days

	Reference Book: Schaum’s outlines Visual Basic, Byron S. Gottfried.
FF No. : 654B
IC 24315::  Graphical User Interface for Embedded Systems 
Credits: 01
   Teaching Scheme: Lab  2 Hours/Week
Course Outcomes: 

The student will be able to

      1. Identify and classify various GUI components. (PO-1, 2, 6,7,12, PSO-1)
      2. Build a GUI for specific application (PO-1, 2, 6,7,12, PSO-1)
      3. Write a program for given GUI application (PO-1, 2, 6,7,12, PSO-1)
List of Practicals: 

1. Prepare a GUI using VB to control LEDs using Dial 

2. Prepare a GUI using VB to generate a graph using on ADC output interface the ADC output with LEDs

3. Prepare a GUI to accept data from the user and export it to XLS sheet using COM port for communication

4. Prepare a GUI for Data Grabbing from COM port and displaying it on the console

5. Prepare a GUI for Data Grabbing from USB port and displaying it on the console

6. Prepare a GUI for a Embedded system using USB communication

 
Textbooks:
1. The Complete Reference Visual Basic 6 by Noel Jerke, Tata McGraw-Hill Education

2. Datasheet of RENESAS IC R8C26

3. Datasheet of E8 Emulator




FF No. : 654
	IC20401 ::  COMREHENSIVE VIVA VOCE 

	Credits: 01
	  


Course Outcomes:

The student will be able to –
1. Apply fundamental concepts of Semiconductor devices and their use for various applications (PO-1, 3, PSO-1,3)
2. Analyze various application based circuits involving different semiconductor devices.     (PO- 2, 3, PSO-1,2,3)
3. Express fundamentals of measurement (PO-1, 2,12, PSO-1,2,3)
4. Selecting and utilizing knowledge of measuring instruments for electrical quantities.       (PO-1, 2, 3, PSO-1,2)
Guidelines:
1. The objective of conducting viva-voce to test the overall understanding of course as well as application of the knowledge gained by the students by the end of the of the course.
2. The comprehensive viva voce is based on courses namely:
a) Electrical circuits and measurements.

b) Electronic devices and circuits.
3. This is also to see the articulation of what is being learnt by them and see their relevance in the practical field.
4. The comprehensive viva voce is scheduled at the end of semester.   
5. The performance of the student at comprehensive viva examination will be assessed by a panel of examiners. The candidate will be examined in the courses which he/she studied during the respective module. 

FF No. : 654 D
	IC27401 ::  MINI PROJECT 


	Credits: 01
	  


Course Outcomes:

The student will be able to –
1. Design solutions for given engineering problem (PO-1, 2, 3,5,6,7,8,9,10,11,12, PSO-1,2,3)
2. Demonstrate practical knowledge by constructing models/algorithms for real time applications (PO-1, 2, 3,4,5,6,8,9,10,11,12, PSO-1,2,3)
3. Express effectively in written and oral communication (PO-8,9,10,12)
4. Exhibit the skills to work in a team (PO-8,9,12)
Guidelines:

Mini project based on the relevant courses registered in that semester. Group formation, discussion with faculty advisor, formation of the mini project statement, resource requirement identification and implementation of the mini project using laboratory resources is carried out systematically. 50 marks are awarded as continuous assessment for the activities mentioned above. 

Based on the submitted Mini-Project report, Oral Presentation and demonstration before a panel of examiners at the end of the semester, 50 marks are awarded as End Semester Assessment. The overall score out of 100 is considered for allocation of appropriate grade.
FF No. : 654 D
	HS20108 ::  TECHNICAL WRITING 


	Credits: 01
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FF No. : 654 A
	IC20102 ::   Process Parameter Measurements


	Credits: 03
	Teaching Scheme:   Theory 3 Hours/Week   


	Course Outcomes:

The student will be able to –
1. Understand working principle of different sensor (PO-1, 2, 6,12, PSO-1)
2. Able to evaluate characteristics of sensor (PO- 2,4, 6,7,12, PSO-1)
3. Analyze the mathematical equation & solve different example of sensor           (PO- 2, 3,4,6,7,12, PSO-1,2,3)
4. Select suitable sensor for given application (PO-3,4,7, PSO-1,2)
5. Compare different sensor with their performance (PO-1, 2, 4,12, PSO-2,3)
Unit 1: Pressure measurement

	Part A: Pressure scales, units and relations, manometers – U tube, well type, inclined tube. Elastic – bourdon, diaphragm, bellows and their types. 

High pressure measurement – bulk modulus cell, bridgman type 

Differential pressure measurement: force balance, motion balance, capacitance delta cell. 

Vacuum measurement: Units and relations, McLeod gauge, thermal conductivity (Pirani Gauge, Thermocouple), Molecular momentum (Knudsen) gauge.

Calibrating Instruments – Dead Weight Tester (Pressure, Vacuum), Digital Manometer.

	Part B: Manometers- ring balance and micro manometer.
Electronic – LVDT, strain gauge, capacitive, piezoelectric, thin film, variable reluctance, vibrating element (diaphragm and wire)

Vacuum Measurement: Hot cathode ionization gauge, cold cathode ionization (Penning) gauge.

	Unit 2: Flow Measurement

	  (8+2 Hours)

	Part A: Fundamentals of flow : Units, Newtonian and non-newtonian fluids, Reynolds’s number, laminar and turbulent flows, velocity profile, Bernoulli’s equation for incompressible flow, density, Beta ratio, Reynolds’s number correction, square root relation. 

Head type flow meters: Orifice (eccentric, segmental, concentric), different pressure taps, venturi-meter, pitot tube, Dahl tube, Annu bar. 
Variable area type: Rotameter 

Other flow meters: Turbine, target, electromagnetic, ultrasonic (Doppler, transit time), vortex shedding, positive displacement, anemometers (hot wire, laser).

Mass flow meters: Coriolis, angular momentum, thermal flow meters.

	Part B: Head type flow meters: Flow nozzle 
Open channel flow measurement: Notches and weirs 


	Unit 3: Level Measurement
	           (8+1 Hours)

	Part A: Direct (Gauges): Hook type, sight glass: tubular, transparent and reflex, float and tape. Indirect: Hydrostatic pressure, bubbler.
Electrical : Float, displacer (torque tube unit), ultrasonic, radioactive, radar (contact, non-contact – TDR / PDS ), thermal. Solid level detectors
 

	Part B:  Float type: float & wire, float & board, capacitive, resistance, fiber optics.

Capacitive, strain gauge, LVDT, piezoelectric.

	Unit 4: Chemical Measurements I  
	           (8+2 Hours)

	Part A: Viscosity Measurement: Terminology, units, types - capillary, efflux cup, Saybolt, Searle’s rotating cylinder and float type. 
Density Measurement:
Liquid : Chain-balanced float type, Electromagnetic suspension, Angular position, Hydrometer(Buoyancy type).

Gas: Gow-Mac, Displacement type, Centrifugal gas, Electromagnetic suspension.  

Consistency Measurement: Probe type, blade type, float type, Rotating type, Optical. 
Turbidity Measurement: Double Beam method, Laser type, Back scattering analyser. Nephelometer.

Conductivity Measurement: Contacting type, two electrode cells, four electrode measurement, Electrode less cell.
 

pH Measurement: Terminology , Nernst equation, Temperature compensation, Buffer solutions, Electrode potentials, Reference electrodes, Measuring electrodes, Combined electrode.

	Part B:  Viscosity Measurement: Gyrating element, Vibrating Reed, Falling and rolling ball

Density Measurement: Liquid: Hydrostatic Head, Gas: Displacement type.

Consistency Measurement: CT and PT method. 
Conductivity Measurement: Cell constant, measuring circuits.

pH Measurement: Measuring circuits , Maintenance and cleaners.

	Unit 5: Chemical Measurements II 
	           (8+1 Hours)

	Part A: Moisture Measurement 

Moisture in Gases and Liquids: Electrolytic hygrometer, capacitance, Piezoelectric, Impedance. 

Moisture in Solids:  Nuclear moisture gauge, Infra Red Absorption or Reflection,  NMR, 
Humidity Measurement : Terminology, Psychrometer, Hygrometer (Hair wire, Electrolysis), Dew point meter , Piezoelectric , Infrared absorption,  Polystyrene surface resistivity cell (Pope cells), Solution Resistance element, Solution Resistance element, Thin film capacitance humidity sensor.



	Part B:  Moisture in Gases and Liquids: Head of Adsorption, Infra-Red. 

Moisture in Solids:  Microwave solid moisture analyser. 

Humidity Measurement : Dry bulb and Wet bulb Psychrometer, Dew point hygrometer, Piezo-electric.

	Text Books :
1. Rangan-Sharma, “Instrumentation Devices and Systems”, Tata McGraw Hill Publications - Second Edition. 

2. Nakra-Chaudhary, “Instrumentation Measurement and Analysis”, Tata McGraw Hill Publications -21st Reprint. 

3. A. K. Sawhney,  “Electrical and Electronic Measurements and Instrumentation”, Dhanpat Rai and Sons Publications, 2002.  

	Reference Books 

1. B. G. Liptak, “Process Measurement and Analysis”,  Butterworth Heinemann, Third Edition. 

2.  E. O. Doebelin, “Measurement System Application and Design”, McGraw-Hill International Publications - Fourth Edition. 


FF No. : 654 A
	IC20104 ::  Control SystEMS


	Credits: 03
	Teaching Scheme:   Theory 3 Hours/Week   


	Course Outcomes:

The student will be able to –
1. Derive mathematical model / transfer function of the given system.                    (PO-1, 2, PSO-2,3)
2. Analyze the performance of the given control system based on time domain specifications. (PO-1, 2, 4,5, PSO-1,2)
3. Perform stability analysis of the given control system using Routh Hurwitz criterion and construct root locus of the system (PO-1, 2, 4,5, PSO-2)
4. Analyze the performance of the given control system based on Bode plots and frequency domain specifications. (PO-1, 2, 4,5, PSO-2)
5. Perform stability analysis of the given control system using Polar plots and Nyquist plots. (PO-1, 2, 4,5, PSO-2)
Unit 1: Introduction to control systems                                                      (8+1 Hours)
Part A: Basic Concepts of control systems with examples: Feed-back, Open-loop, closed loop. Representation of physical Systems-electrical and mechanical translational systems, F-V and F-I analogies.

Differential equations and Transfer functions, Block Diagram Algebra, Signal Flow graph, Conversion of Block Diagram to Signal Flow Graph.

Part B: Modeling of mechanical rotational systems and electro- mechanical systems.
Unit 2: Time domain analysis of control systems                                    (8+1 Hours)
Part A: Impulse response of a system, first order systems, second order systems and their response to impulse and step inputs, time domain specifications of first and second order systems, static error coefficients.

Part B: Response of first order systems to ramp input, dynamic error coefficients.
Unit 3: Stability analysis in s-plane                                                             (7+2 Hours)
Part A: Concept and classification of stability, Pole-zero plots, effects of addition of poles and zeros on stability, Hurwitz Criterion, Routh Array. Root Locus: definition and properties, rules for constructing root locus, stability analysis

Part B: Analysis of relative stability using Routh array.

Unit 4: Frequency domain analysis of control systems                              (8+1Hours)
Part A: Frequency response and frequency domain specifications, correlation between frequency and time domain specifications, Bode Plot, construction of actual and asymptotic Bode plots, stability analysis, Determination of transfer function from Bode plot.

Part B: Determining value of gain for marginal stability gain and phase margins.
Unit 5: Polar plot and Nyquist stability analysis                                         (8+1Hours)
Part A: Polar plot, Mapping theorem, Nyquist plot, stability analysis using Nyquist plot. 
Part B: Analysis of relative stability using polar and Nyquist plots.


	Text-Books: 

1. K. Ogata, “Modern Control Engineering”, Fourth edition, Pearson education India, 2002.

2. I. J. Nagarth and M. Gopal , “Control systems Engineering”, Third Edition, New age International Publishers, India, 2001. 

	Reference Books: 

1. B. C. Kuo, “Automatic control systems”, Seventh Edition, Prentice, Hall of India, 2000.

2. Norman S. Nise, “Control systems engineering”, Third Edition, John Wiley and sons, Inc, Singapore, 2001. 


FF No. : 654 A
	IC20106:: LINEAR INTEGRATED CIRCUITS


	Credits: 03
	Teaching Scheme: - Theory 3 Hours/Week


Course Outcomes:

The student will be able to –
1. Interpret opamp specifications and select a suitable opamp IC.                            (PO-1, 2,5, 6,12, PSO-1)
2. Model and analyze amplifiers circuits using Opamps IC. (PO-1, 2, 3,5, PSO-2)
3. Analyze and explain various circuits designed using linear ICs.                                         (PO-1, 2, 4,5,6,7,11,12, PSO-2)
4. Design analog circuits using Opamps and other Linear IC.                                   (PO-1, 2, 4,5,6,7,11, PSO-3)
5. Design voltage regulator circuits for DC power supply. (PO-1, 2, 4,5,6,7,11, PSO-3)
	Unit 1: Operational amplifiers and characteristics                 
	(8+1 Hours)

	Part A: Introduction and properties of discrete differential amplifier. Introduction of operational amplifiers, basic block schematic and characteristics of an ideal op-amp. Operational amplifier parameters and datasheet interpretation. Op-amp classification and selection criteria.

	Part B: Specifications of UA741, LM324, OP07, CA3140, LF356 op-amps.


	Unit 2: Op-amp amplifiers and analysis.
	 (8+1 Hours)

	Part A: Various types of feedbacks and their characteristics. Comparator and Schmitt trigger circuits. Voltage series and shunt feedback amplifiers, Analysis for input impedance, output impedance and voltage gain. Inverting and non-inverting amplifiers design and analysis. Estimation of output offset voltage, offset  nulling  methods etc. 

	Part B: Inverting and non inverting amplifiers design and calculations.


	Unit 3:  General linear applications
	           (8+1 Hours)

	Part A: Differential, summing and instrumentation amplifiers. Half wave and full wave precision rectifiers. Peak detector, sample and hold, window detector, integrator and differentiator circuits. Analog switches and multiplexers. Voltage to current and current to voltage converters. Frequency to voltage and voltage converters.

	Part B: Adder, subtractor, V- I, I –V, circuit design.




	Unit 4: Filters and oscillators.
	 (8+1 Hours)

	Part A: Low pass, high pass, band pass, band reject, all pass filters, Butterworth filters, Notch filter and peaking amplifier. Square wave generator. Triangular wave generator, Wein bridge and phase shift oscillators, Amplitude and frequency stability.

Triangular to sine wave converter.  

	Part B: Filters and oscillators, circuit design and calculations.


	Unit 5: Specialized linear ICs  and  applications
	           (8+1 Hours)

	Part A: Timer IC555 block diagram, monostable and astable modes of operation, Schmitt-trigger and pulse width modulation circuit.IC565 / IC CD4046 PLL block diagram, working principle and applications. Study of three pin voltage regulators such as LM78XX, 79XX, LM317 and LM337 series voltage regulators. Design of voltage regulators using IC LM723C.

	Part B Power supply designing using regulator ICs.


	Text Books: 

1. R. Gayakwad, “Op-amps & Linear Integrated Circuits”, Pearson Education Prentice Hall of India.

2. K. Botkar, “Integrated Circuits”, Khanna Publishers.

3. S. Franco, “Design with Operational Amplifiers and Analog Integrated Circuits” Tata McGraw Hill Publishing.

	Reference Books
1. G. Clayton & S. Winder, “Operational Amplifiers”, Oxford Newnes. 

2. W.Stanley, “Operational Amplifiers with Linear Integrated Circuits”, Pearson Education.

3. Related datasheets and application notes.


FF No. : 654 A
	IC20108 :: DIGITAL ELECTRONICS 


	Credits: 03
	Teaching Scheme: - Theory 3 Hours/Week


Course Outcomes:

The student will be able to –
1. Simplify logic expressions using Boolean thermos /Boolean algebra/K map method        (PO-1, 2, 3,4,5,6,7,8,9,10,12, PSO-1,2,3)
2. Develop a logic circuit for given application using Basic gates, Combinational and/or Sequential Circuits (PO-1, 2, 3,4,5,6,7,8,9,10,12, PSO-1,2,3)
3. State and Compute characteristics of a digital hardware circuit                                               (PO-1,3,4,5,6,7,8,10,12, PSO-1,2,3)
4. Write an algorithm and/or program for given expression/circuit using VHDL                   (PO- 2, 3,4,5,8,10,12, PSO-2,3)
5. Apply the concepts of Digital Electronics to solve engineering problems                                   (PO-1, 2, 3,4,5,6,7,8,10,12, PSO-1,2,3)

      










	Unit 1: Number systems and Logic gates
	             (8+1 Hours)

	Part A: Number systems and data representation, Binary, Octal, Hexadecimal representations and their conversions, signed numbers and floating point number representation. Codes and their conversions, Basic logic operations, Digital logic gates, Boolean algebra, De-Morgan theorems, Algebraic reductions, alternate logic gate representation.

	Part B: Selection criteria for logic gates.

	Unit 2: Combinational Logic
	           (8+1 Hours)

	Part A: Canonical logic forms, Extracting canonical forms, Karnaugh maps and Tabular methods, Don’t care conditions, minimization of multiple output functions. Synthesis of combinational functions: Arithmetic circuits-Adder, carry look-ahead adder, number complements, subtraction using adders, signed number addition and subtraction, BCD adders. Multiplexers, implementation of combinational functions using multiplexers, de-multiplexers, decoders, code converters. Programmable logic devices. 

	Part B: Design combinational logical circuits for various applications.


	Unit 3: Sequential Logic
	           (8+1 Hours)

	Part A: Flip-Flops- Basic latch circuit. Debouncing of a switch, flip-flop truth table and excitation table, integrated circuit flip-flops. Race in sequential circuits, Analysis of clocked sequential circuits. Registers, Counters - Synchronous, Asynchronous, Up-Down, mod-N. Design of counters using IC’s. Display interfacing - Interfacing of seven segments LED display to counters, multiplexed display system. BCD to 7 segment decoder/ driver IC.

	Part B: Design digital clock, frequency counter, frequency divider and security system.

	Unit 4: Digital Hardware
	 (8+1 Hours)

	Part A: Logic levels, Digital integrated circuits, Logic delay times, Fan-Out and Fan-In, Logic families, Interfacing between different families. CMOS Electronics: CMOS electronics and Electronic logic gates, The CMOS inverter, Logic formation using MOSFETs, CMOS memories. Design and analysis procedures, Logic arrays.

	Part B: Compare different logic families and memory devices.



	Unit 5: Introduction to VHDL
	           (8+1 Hours)

	Part A: Introduction to VHDL, modeling styles, data flow, behavioral, structural and mixed, VHDL description of combinational networks, modeling flip flops using VHDL, VHDL models for multiplexers, compilation and simulation of VHDL code, modeling a sequential machine, variables, signals and constants, arrays, VHDL operators, VHDL functions, VHDL procedures, attributes, multilevel logic and signal resolution, test benches.



	Part B: Simulate different logic operations using VHDL


	Text Books 

1. R.  J. Tocci & N.  S. Widmer, “Digital Systems Principles and Application”, Prentice Hall India Publication. 

2. T. L. Floyd & R. P. Jain, “Digital Fundamentals”, Pearson Education India.

	Reference Books

1. M. M. Mano, “Digital logic and Computer Design”, Prentice Hall of India.

2. W. I. Fletcher, “An Engineering Approach to Digital Design”, Prentice Hall of India.

3. J. F. Wakerly, “Digital design- Principles and Practices”, Pearson Education India.

4. J. Bhasker, “VHDL Primer”, Pearson Education India.


FF No. : 654 A 
	IC21102 ::  DATA STRUCTURES


	Credits: 02
	Teaching Scheme: - Theory  2 Hours/Week 


Course Outcomes:

The student will be able to –
1. Apply the concepts of Digital Electronics to solve engineering problems (PO-1, 3,4)
2. Use linear and nonlinear data structures like stacks, queues and linked list. (PO-2,3,PSO-3)
3. To handle operations like sorting, searching, insertion, deletion, traversing mechanism etc. on various data structures. (PO-1, 2,12)
4. Interpret and diagnose the properties of data structures with their memory representations. (PO-1, 3,4)
5. Analyze the given problem in terms of time and space complexity. (PO-1, 2,PSO-3)
Unit 1: Advanced ‘C’ Concepts and OOPs        

                  
 
 (6+1Hours)
Part A: Functions in C, Recursive functions, Pointers Basic concept, Pointer arithmetic Arrays: 1D and 2D Arrays, Arrays & Pointers, memory management, Functions & Pointers.  Structures: Array of structures, Functions & structures, structures and pointers. Basics of OOPs 

Part B: Array of Structure and its operation: Addition, insertion, deletion and display, Sparse Matrix implementation

Unit 2: Introduction to Data Structures & Linked Lists
  
       

(6+1Hours) 
Part A: Basics of OOPs, Abstract Data Types, Types of Data Structures: Linear, Non-Linear Linked Lists: Singly and Doubly Linked List and its operations
Part B: Circular Linked List.

Unit 3: Stacks and Queues





           

 (5+1Hours) 
Part A: Stack and Queues using Arrays and Linked List and its operations
Part B: In-fix, Post-fix and Pre-fix Expressions

Unit 4: Trees and Sorting Algorithms



            
 (7+1Hours) 
Part A: Trees: Basic tree terminologies, Binary Tree traversals, Introduction  types, tree terminologies, tree traversals, Binary Search Tree, Sorting: Types of sorting, Sorting Efficiency, Bubble Sort, Insertion Sort, Selection Sort (Sorting Efficiency), Introduction to Searching Algorithms: Space and Time Complexity, Big O notation

Part B: Huffman’s algorithm, Tree Sort, Merge Sort 

	Text Books 

1.  C Primer Plus – Stephen Prata

2. Y. Langsam, M.J. Augenstein, “Data structures using C and C++”, A.M. Tenenbaum, Pearson Education, Second Edition, 2002, ISBN 81-7808-729-4.

3. E. Horwitz , S. Sahani, “Fundamentals of Data Structures in C”, Anderson-Freed, Universities Press, Second Edition, 2008, ISBN 978-81-7371-605-8. 


	Reference Books

1.  M. Weiss, “Data structures and Algorithm Analysis in C++”, Pearson Education, 2nd Edition, 2002, ISBN-81-7808-670-0.

2.  J. Tremblay, P. soresan, “An Introduction to data Structures with applications”, TMH Publication, 2nd Edition, 1984, ISBN-0-07-462471-7. 


FF No. : 654C
	IC20204::  control systems 


	Credits: 01
	Teaching Scheme: Tutorial  1 Hr/Week 


List of Tutorials :

	Tutorial shall consist of at least eight-assignment/ programs/ tutorials based on above syllabus. Some of the assignment/programs/tutorials may be from the following list: 

1. Introduction to MATLAB’s Simulink and control systems toolbox (with some examples) or any other control system related software package.

2. Comparison of unit step responses and impulse responses for second order systems. 

3. Bode plots of first and second order systems 

4. Obtain the transfer function of the electromechanical system and give differential equation representation of the systems.

5. Develop a MATLAB program for gain margin and phase margin.

6. Develop a MATLAB program for stability analysis. 

7. Obtain the Nyquist plots of the given system. 

8. Obtain the expression for the relative stability using polar and Nyquist plots.


	Text-Books: 

1. K. Ogata “Modern Control Engineering”, Fourth edition, Pearson education India, 2002.

2. I. J. Nagarth and M. Gopal ,’Control systems Engineering’, Third Edition, New age International Publishers, India, 2001.

	Reference Books: 

1. B. C. Kuo,’ Automatic control systems, Seventh Edition, Prentice, Hall of India, 2000.

2. Norman S. Nise, ‘Control systems engineering’, Third Edition, John Wiley and sons, Inc, Singapore, 2001.


FF No. : 654C
	IC21202 ::  DATA STRUCTURES


	Credits: 01
	Teaching Scheme: - Tutorial  1 Hr/Week 


List of Tutorials:

1. Write a program to find an element in an array.

2. Write a program to find an element in an array of structures

3. Program using dynamic memory allocation for arrays.

4. Write a searching algorithm for a linked list.

5. Write a simple sorting algorithm for linked list

6. Write an algorithm for reversing a linked list

7. Comparison of stack and queue representation using arrays and linked list

8. Study of conversion of various expressions using Infix, Pre-fix, Post-fix.

9. Study of different types of queue representation

10. Study of various tree terminologies

11. Write an program for tree traversal using recursion

12. Comparison of various sorting algorithms.

	Text Books 

1.  C Primer Plus – Stephen Prata

2. Y. Langsam, M.J. Augenstein, “Data structures using C and C++”, A.M. Tenenbaum, Pearson Education, Second Edition, 2002, ISBN 81-7808-729-4.

3. “Fundamentals of Data Structures in C”, E. Horwitz , S. Sahani, Anderson-Freed, Universities Press, Second Edition, 2008, ISBN 978-81-7371-605-8. 


	Reference Books

1. M. Weiss, “Data structures and Algorithm Analysis in C++”, Pearson Education, 2nd Edition, 2002, ISBN-81-7808-670-0.

2. ”, J. Tremblay, “An Introduction to data Structures with applications P. soresan, TMH Publication, 2nd Edition, 1984, ISBN-0-07-462471-7. 


FF No. : 654B
	IC20306 ::  Process Parameter Measurements 

	Credits: 01
	Teaching Scheme: - Laboratory  2 Hours/Week 


Course Outcomes:

The student will be able to –
1. Test static characteristics of given sensor (PO- 2, 3, PSO-1,2)
2. Justify the use of chosen sensor for given application (PO-1, 5,6, PSO-1,2)
3. Compare advantage & limitation of given sensor with other sensor (PO-1, PSO-1,2)
4. Evaluate Result & conclusion to satisfy aim and objective of sensor (PO-1, 2, 3, PSO-1,2,3)
List of Practicals :
1. Measurement of flow using: a) Orifice  b) Venturi c) Rota meter. 

2. To find the Characteristics of flow using electromagnetic flow meter. 

3. To find the Characteristics of level using capacitive probe. 

4. To study different types of Level switches

5. Measurement of Pressure using Bellows. 

6. Study of Dead Weight Tester. 

7. Measurement of pH of a given solution.

8. Measurement of EC of a given solution.

9. Measurement of viscosity / density of given solution.

10. Measurement of Humidity using Humidity sensor 

11. Air velocity measurement using anemometer.

12. Study of Vacuum gauge Tester.

	Text Books 

1. Rangan-Sharma, “Instrumentation Devices and Systems”, Tata McGrawHill Publications. 

2. Nakra-Chaudhary, “Instrumentation Measurement and Analysis”, Tata McGraw Hill Publications. 

3. A. K. Sawhney,  “Electrical and Electronic Measurements and Instrumentation”, Dhanpat Rai and Sons Publications.  


FF No. : 654B
	IC20308       ::            LINEAR INTEGRATED CIRCUITS

	Credits: 01
	Teaching Scheme: - Laboratory  2 Hours/Week 


Course Outcomes:

The student will be able to –
1. Design, assemble and build various linear circuits on a breadboard or a PCB. 1.
          (PO-1, 2, 3,4,10,11, PSO-1,2,3)
2. Implement, test and demonstrate the operation of various linear circuits practically.         (PO-1, 2, 3,8,9,10, PSO-1,2)
List of Practicals :
1. Design and implementation of a Schmitt trigger circuit using op-amp.

2. Measurement of slew rate, input offset voltage and input bias current of an op-amp.

3. Design and implementation of an inverting, non-inverting 

4. Design and implementation of a differential amplifier.

5. Design and implementation of an integrator circuit.

6. Design and implementation of instrumentation amplifier.

7. Design of an active low pass filter.

8. Design and implementation of astable multivibrator using op-amp.

9. Design and implementation of Wein bridge oscillator.

10. Design and implementation of astable multivibrator using IC-555.

11. Design and implementation of monostable multivibrator using IC-555.

12. Design and implementation of a voltage regulator using IC723.

	Text Books 

1. R. Gayakwad,  “Op-amps & Linear Integrated Circuits”, Pearson Education Prentice Hall of India.

2. K. Botkar, “Integrated Circuits”, Khanna Publishers.

3. S. Franco, “Design with Operational Amplifiers and Analog Integrated Circuits” Tata McGraw Hill Publishing.

	Reference Books

1. G. Clayton & S. Winder, “Operational Amplifiers”, Oxford Newnes. 

2. W.Stanley, “Operational Amplifiers with Linear Integrated Circuits”, Pearson Education.


FF No. : 654B
	IC20310            ::          DIGITAL ELECTRONICS

	Credits: 01
	Teaching Scheme: - Laboratory  2 Hours/Week 


Course Outcomes:

The student will be able to –
1. Verify truth tables of various logic gates 1.
(PO-1, 2, 3,4,8,9,10,12, PSO-1,2,3)
2. Develop logic circuits using Logic gates/Combinational/Sequential Circuits                     (PO-1, 2, 3,4,5,6,9,10,12, PSO-1,2,3)
3. Validate the working of Integrated circuits for Sequential/Combinational Circuits 
          (PO-3,4,5,8,9,10,12, PSO-1,2,3)
4. Implement given logic function using Digital Circuits (PO-1, 2, 3,4,5,9,10,12, PSO-1,2,3)
List of Practicals :
1. Verification of truth tables of Basic gates, XOR, XNOR and universal gates, and implementation of basic gates using universal gates.

2. Implementation of logic problems using gates

3. Design and performance of Half and Full adders 

4. Design and performance of Code converters.

5. Design and performance of Multiplexers and Mux tree

6. Design and performance of Demultiplexers / Decoder and Demux tree

7. Design and interfacing of 7 segment LED display

8. Design and implementation of Flip-flops and their conversions.

9. Design and implementation of synchronous and asynchronous counters.

10. Design and implementation of non-sequential synchronous counter.

11. Design and performance of pre-settable up down counter.

12. Design and implementation of 24 hours digital clock

	Text Books 

1. R.  J. Tocci & N.  S. Widmer, “Digital Systems Principles and Application”, Prentice Hall India Publication. 

2. T. L. Floyd & R. P. Jain, “Digital Fundamentals”, Pearson Education India.

	Reference Books

1. M. M. Mano, “Digital logic and Computer Design”, Prentice Hall of India.

2. W. I. Fletcher, “An Engineering Approach to Digital Design”, Prentice Hall of India.

3. J. F. Wakerly, “Digital design- Principles and Practices”, Pearson Education India.
4. J. Bhasker , “VHDL Primer”, Pearson Education India.


FF No. : 654B
	IC24302 ::  LaTeX


	Credits: 01
	Teaching Scheme: - Laboratory  2 Hours/Week 


Course Outcomes:

The student will be able to –
1. Use Latex editing and formatting environment for creating technical documents 
          (PO-5,8,10,12)
2. Prepare technical documents consisting of figures, lists, mathematical equations, tables, bibliography etc. (PO-5,8,10,12)
3. Develop template for generation of technical report and presentation. (PO-5,8,10,12)
List of Practicals: 

1. Installing TEX and LATEX
2. Create a typical LaTeX File 

3. Displayed text, various types of lists - enumerate, itemize, quotes, customizing enumerated lists.

4. Introduction to editing Environments

5. Create different Mathematical Symbols, Matrices and other arrays.

6. Inserting Special Characters

7. Inserting figures in LATEX documents.

8. Formatting Tables in LATEX documents.

9. Handling bibliography in LATEX

10. Template generation which cover all above topics.

11. Introduction to various packages.

12. Introduction to beamer class

	Text Books 

1. Leslie Lamport, “LaTeX: A document preparation system, User's guide and reference manual”,  2nd edition, ISBN 0-201-52983-1. 

2. Frank Mittelbach, Michel Goossens, Johannes Braams, David Carlisle, “LaTeX Companion”, Chris Rowley, ISBN 0-201-36299-6.


FF No. : 654B
	IC24310:: LABVIEW PROGRAMMING


	Credits: 01
	Teaching Scheme:   Laboratory: 2 Hours/Week  


	
	

	Course Outcomes:

The student will be able to –
1. To develop algorithm for given problem statement (PO-1, 3,4,5, PSO-3)
2. To analyse the algorithm using pallets from LabView software (PO-1, 2, 3,4,5, PSO-3)
List of Experiments: 
1. Introduction to Lab view and information about Palettes

2. Creating and saving a VI, Information about  front panel control and indicators, Block diagram Function palette

3. VI using For and While loop 
4. Concept of Shift register and Global and local variables for a VI 
5. Introduction to Arrays 
6. VI relating to 1D, 2D array 
7. Representation/Plotting of DATA using different graph/chart  tools

8. Introduction about Clusters and Error Handling

9. Introduction to CASE, SEQUENCE Structure

10. Introduction to TIMED, EVENT structure

11. Data Acquisition and Waveforms

A. Overview and Configuration  

B.  Data Acquisition VI Organization 

C. Performing a Single Analog Input  

D. The DAQ Wizards 

E. Waveform Analog Input

F. Writing Waveform Data to File 
       12. Sensor interfacing using DAQ assistant: Thermocouple, LM35

       13. Sensor interfacing using DAQ assistant: RTD, Strain Gauge




FF No. : 654
	IC20402 ::  COMREHENSIVE VIVA VOCE


	Credits: 01
	  


Course Outcomes:

The student will be able to –
1. Apply fundamental concepts of Op Amp (PO-1, 2, 3, PSO-1,2,3)
2. Analyze various application based circuits involving OpAmp (PO-2, 3, PSO-1,2)
3. Test different static and dynamic characteristics of sensors. (PO-1, 2, 12, PSO-1,2)
4. Justify the use of selected sensor for proposed application. (PO-1, 3,4, PSO-1,2,3)
Guidelines:

      










1. The objective of conducting viva-voce to test the overall understanding of course as well as application of the knowledge gained by the students by the end of the of the course.
2. The comprehensive viva voce is based on courses namely:
a) Process Parameter Measurements

b) Linear Integrated Circuits
3. This is also to see the articulation of what is being learnt by them and see their relevance in the practical field.
4. The comprehensive viva voce is scheduled at the end of semester.   
5. The performance of the student at comprehensive viva examination will be assessed by a panel of examiners. The candidate will be examined in the courses which he/she studied during the respective module. 

FF No. : 654 D
	IC27402 ::  MINI PROJECT 


	Credits: 01
	  


Course Outcomes:

The student will be able to –
1. Design solutions for given engineering problem (PO-1, 2, 3,5,6,7,8,9,10,11,12, PSO-1,2,3)
2. Demonstrate practical knowledge by constructing models/algorithms for real time applications (PO-1, 2, 3,5,6,8,9,10,11,12, PSO-1,2,3)
3. Express effectively in written and oral communication (PO-8,9,10,12)
4. Exhibit the skills to work in a team (PO-8,9,12)
Guidelines:
Mini project based on the relevant courses registered in that semester. Group formation, discussion with faculty advisor, formation of the mini project statement, resource requirement identification and implementation of the mini project using laboratory resources is carried out systematically. 50 marks are awarded as continuous assessment for the activities mentioned above. 

Based on the submitted Mini-Project report, Oral Presentation and demonstration before a panel of examiners at the end of the semester, 50 marks are awarded as End Semester Assessment. The overall score out of 100 is considered for allocation of appropriate grade.
FF No. : 654 D
	HS20307 ::  GENERAL SEMINAR – II


	Credits: 01
	  


Course Outcomes:

The student will be able to –
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