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Bundelkhand University B.Tech.Electronics &Instrumentation Engg

INSTITUTE OF ENGINEERING & TECHNOLOGY
BUNDELKHAND UNIVERSITY, JHANSI
STUDY AND EVALUATION SCHEME
YEAR I, SEMESTER-I
Common for all branches of B. Tech.

SN COURSE SUBJECT PERIODS EVALUATION SCHEME | SUBJECT | Credit
CODE SESSIONAL EXAM | ESE | TOTAL
L |T|P|CT|TA|TOTAL
Maths-I/
MA-1841/ Elementary
1 | MA*-1842/ Mathematics-I 31110 30| 20| 50 |100 150 4
BT*-1852 /Remedial
Biology-1/
Manufacturing
ME-
2 1850/CE' -Process/ 2 1 0 15 10 25 50 75 3
Environment And
1851
Ecology
Physics-1
Engineering
4 | CY-1844/ Chemistry/ 3| 1[0] 30[20| 50 |100 150 4
ME-1845 Engineering
Mechanics
Electrical
Engineering/
5 | EC-1846/ Computer 3| 1[0| 30|20| 50 |100 150 4
CS-1847
concepts and
programming in C
Electronic
6 | EC-1848/ Engineering/ 3 |1/0[30]20]| 50 | 100 150 4
HU-1849 Professional
Communication
PRACTICAL/TRAINING/PROJECT
Physics Lab/
7 | PH-10859/ Professional 0 ol 2| 10| 10 20 30 50 1
HU-10860 Communication
Lab
Engineering
8 CY-10853/ Chemistry/ 0 ol 2| 10| 10 20 30 50 1
ME-10854 Engineering
Mechanics Lab.
Workshop
Practice/
9 | WS-10857/ | (. mputer Aided 0| o0|3] 10] 10| 20 30 50 1
ME-10858 .
Engg. Graphics
Lab..
Electrical
10 | EE-10855/ | Engineeringlab/ | o | o | 2 10| 10| 20 | 30 50 1
CS-10856 Computer
Programming Lab.
11 | 10861/GP- General i, . - - 50 - 50 )
101 Proficiency
Total 16| 6|9 - - - - 1000 26

Note:- *Elementary Mathematics is for the students who passed 10+2 examination with Biology and Remedial

Biology is for the students who passed 10+2 with Mathematics (Only for the students of Biotechnology stream).
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Bundelkhand University

B.Tech.Electronics &Instrumentation Engg

INSTITUTE OF ENGINEERING & TECHNOLOGY
BUNDELKHAND UNIVERSITY, JHANSI
STUDY AND EVALUATION SCHEME
YEAR I, SEMESTER-II
Common for all branches of B. Tech.

SN | COURSE SUBJECT PERIODS EVALUATION SCHEME | SUBJECT | Credit
CODE SESSIONAL EXAM | ESE | TOTAL
L | T|P|CT | TA | TOTAL
*MA-
1855/ Maths-1I/Elementary
1 Mathematics-I1 3 11 0| 30| 20 50 100 150 4
1856 /Remedial Biology-II
BT-1866 &
ME- Engg. Mechanics /
2 1859/HU- Engineering 3 10| 30| 20 50 100 150 4
1858 Chemistry
3 PH-1857 Engineering Physics-II 2 10| 15| 10 25 50 75 3
Electronics
4 EE-18/ Eng./Professional 3 110] 30| 20 50 100 150 4
HU-1863 o
Communication
CS- Computer Concepts
5 1861/EE- and Programming in 3 1]10] 30| 20 50 100 150 4
1860 C/Electrical Engg.
CE- Environment and
6 1865/ME- | Ecology/Manufacturing | 2 1|10 15| 10 25 50 75 3
1864 process
PRACTICAL/TRAINING/PROJECT
PH- Physics
7 | 10873 /HU- Lab/Professional 0 0 2] 30] 20 50 - 50 1
10874 Communication Lab
Cs- Computer
8 | 10870/EE- Programming 0| ofl2|10| 10| 20 |30 50 1
Lab/Electrical Engg.
10869
Lab
CE- Computer Aided
9 i Engineering
10872/WS Graphics/Workshop 0 0| 3] 10| 10 20 30 50 1
10871 Practi
ractice
ME- Engineering Mechanics
10 | 10868/CY- | Lab/Engg.Chemistry | O | 0| 2| 10| 10| 20 30 50 1
10867 Lab
11 | 10875/GP- General Proficiency - - - - - 50 - 50 -
201
Total 16 | 6| 9 - - - - 1000 26

NOTE : *Elementary Mathematics is for the students who passed 10+2 examination with Biology and

Remedial Biology is for the students who passed 10+2 with Mathematics (Only for the students of

Biotechnology stream).




Bundelkhand University

B.Tech.Electronics &Instrumentation Engg

INSTITUTE OF ENGINEERING & TECHNOLOGY
BUNDELKHAND UNIVERSITY, JHANSI

STUDY AND EVALUATION SCHEME
YEARII, SEMESTER-III

B. Tech. Electronics & Instrumentation
SN | COURSE SUBJECT PERIODS | EVALUATION SCHEME | SUBJECT | Credit
CODE SESSIONAL ESE | TOTAL
EXAM
L |T|P|CT|TA|TOTAL
1 MA-301 Mathematics-III 110 30 | 20 50 100 150 4
Fundamentals of
2 I1C-301 Electronics 3 110 30| 20 50 100 150 4
Devices
1C-302 Digital 31 1/0| 30/ 20 50 | 100 150 4
Electronics
4 ) Electromagnetic | 3 | 1| 0| 30| 20| 50 | 100 150
1-303 Field Theory 4
Fundamentals of
5 | 1c-304 | NetworkAnalysis | 3 | 1] 0| 30| 20| 50 |100 | 150 4
& Synthesis
PRACTICAL/TRAINING/PROJECT
6 | 1c351 Electronics 0| 0f2 20| 20 | 30 50 1
Engineering Lab-I
7 ) Digital 0| 0]2 20| 20 30 50
1C-352 Electronics Lab 1
Electronics
8 | 1c-353 | Workshop&PcB | 0 | 0| 4 50| 50 | 50 100 2
Lab
9 GP-301 General . . 50 . 50 )
Proficiency
Total 15| 5/8| - | - - - 1000 24




Bundelkhand University

B.Tech.Electronics &Instrumentation Engg

INSTITUTE OF ENGINEERING & TECHNOLOGY
BUNDELKHAND UNIVERSITY, JHANSI
STUDY AND EVALUATION SCHEME
YEARII, SEMESTER-IV

B.Tech. Electronics & Instrumentation
SN | COURSE SUBJECT PERIODS EVALUATION SCHEME | SUBJECT | Credit
CODE SESSIONAL ESE | TOTAL
EXAM
L |T|P|CT|TA| TOTAL
1 OE-04* Open Elective** 110 30 | 20 50 100 150 4
2 | Ic401 Electronic 3| 1|0 30| 20 50 | 100 150 4
Circuits
Electrical
3 | 1c402 Measurement& | 3 | 1| 0| 30| 20 50 | 100 150 4
Measuring
Instruments
4 | 1c403 | signal&Systems | 3 | 1| 0| 30| 20| 50 |100 150 4
Transducers &
5 1C-404 Signal 3 1]10| 30| 20 50 100 150 4
Conditioning
PRACTICAL/TRAINING/PROJECT
Electronics
6 | 1c451 | Engineeringlab- | 0 | 0 2 201 20 |30 50 1
II
Transducers &
7 1C-452 Signal 0 0| 4 50 50 50 100 2
Conditioning Lab
Electrical
8 IC-453 Measurement & 0 ol 2 20 20 30 50 1
Measuring
Instruments Lab
9 | cr401 General - - - 50 - 50 ]
Proficiency
Total 15| 58| - | - - - 1000 24

**Open Elective -1

1. OE-040-Introduction to soft computing (Neural Networks, Fuzzy Logic& Genetic Algorithm)

2. OE-041-Numerical Methods

3. OE-042-Data Structure

4. OE-043-Material Science




Bundelkhand University B.Tech.Electronics &Instrumentation Engg

INSTITUTE OF ENGINEERING & TECHNOLOGY
BUNDELKHAND UNIVERSITY, JHANSI
STUDY AND EVALUATION SCHEME
YEAR III, SEMESTER-V
B. Tech. Electronics & Instrumentation (w.e.f.2017-18)

SN | COURSE SUBJECT PERIODS | EVALUATION SCHEME | SUBJECT | Credit
CODE SESSIONAL ESE | TOTAL
EXAM
L | T |P|CT|TA|TOTAL
Power
1 | Ic-S01 Electronics 3| 1]0] 30| 20| 50 |100 150 4
2 | c-502 Integrated 3| 1]0]| 30| 20 50 | 100 150 4
Circuits
3 IC-503 Control systems-I 3 10| 30| 20 50 100 150 4
Industrial
4 IC-504 Instrumentation 3 110} 30 20 50 100 150 4
& Measurement
5 IC-505 Microprocessors 3 110} 30 20 50 100 150 4
PRACTICAL/TRAINING/PROJECT
6 | 1c551 Integrated 0| 02| -|20] 20 30 50 1
Circuits Lab
7 IC-552 Control systems-I 0 0l 2 - 20 20 30 50 1
Lab
8 IC-553 Instrumentation 0 ol 2 . 20 20 30 50 1
Lab
9 IC-554 Microprocessor 0 ol 2 -1 20 20 30 50 1
Lab
10 | gp-501 General -] -] - 50 - 50 ]
Proficiency
Total 15| 5| 8 - - - - 1000 24




Bundelkhand University B.Tech.Electronics &Instrumentation Engg

INSTITUTE OF ENGINEERING & TECHNOLOGY
BUNDELKHAND UNIVERSITY, JHANSI
STUDY AND EVALUATION SCHEME
YEAR III, SEMESTER-VI
B. Tech. Electronics & Instrumentation (w.e.f. 2017-18)

SN | COURSE SUBJECT PERIODS EVALUATION SCHEME | SUBJECT | Credit
CODE SESSIONAL ESE | TOTAL
EXAM
L | T|P|CT|TA|TOTAL
Departmental
1 IC-06* Elective-I* 3| 1|0 30| 20 50 | 100 150 4
2 | 1c601 Electrical 3| 1|0 30| 20 50 | 100 150 4
Machines
3 1C-602 Microcontroller 3 110} 30} 20 50 100 150 4
4 | 1c-603 Communication | 3 | 1| 0| 30| 20 50 | 100 150 4
Engineering
5 | 1c604 Digital Signal 3| 1|0 30| 20 50 | 100 150 4
Processing
PRACTICAL/TRAINING/PROJECT
6 | 1ce51 Seminar 0|0} 2| - |50 50 - 50 1
7 1C-652 Communication 0 0l 2 - 20 20 30 50 1
Lab
8 1C-653 Microcontroller 0 0l 2 - | 20 20 30 50 1
Lab
9 | I1c654 DSP Lab 0|02 - |20 20 | 30 50 1
10| gp-s01 General o S T I T . 50 ]
Proficiency
Total 15| 58| - | - - - 1000 24

*Departmental Electives-I

1. IC-060-Optoelectronics
2.1C-061-Process Dynamics and Control
3.1C-062-Digital Control System

4.1C-063-Microwave Engineering




Bundelkhand University B.Tech.Electronics &Instrumentation Engg

INSTITUTE OF ENGINEERING & TECHNOLOGY
BUNDELKHAND UNIVERSITY, JHANSI
STUDY AND EVALUATION SCHEME
YEAR 1V, SEMESTER-VII
B.Tech. Electronics & Instrumentation (w.e.f. 2018-19)

SN | COURSE SUBJECT PERIODS EVALUATION SCHEME | SUBJECT | Credit
CODE SESSIONAL ESE | TOTAL
EXAM

L | T|P |CT|TA|TOTAL

Open Elective-

1 | op-o7* T 31 1] 01 3] 20 50 | 100 150 4
2 1C-07* Departmental 31 1| 01| 30] 20 50 | 100 150 4
Elective-II*
3 | 1c-701 Contmllslystems' 31 1| 01 30]| 20 50 | 100 150 4
4 | jc.702 | DataAcquisition | 3 | 1| o | 30 20 50 | 100 150 4
&Transmission
Digital
5 IC-703 Measurement 3 110 30| 20 50 100 150 4
Techniques
PRACTICAL/TRAINING/PROJECT
6 1C-751 Control System 0 0l 2 - | 20 20 30 50 1
Lab-II
Data Acquisition
7 IC-752 &Transmission 0 0] 2 B} 20 20 30 50 1
Lab
8 | 1c.753 Industrial 0| 0| 4] - |20 20 30 50 2
Training
9 IC-754 Project (Minor) 0 0| 4 ) 50 50 - 50 2
10| gp.701 General - - - - s0 | - 50 ]
Proficiency
Total 15| 5| 12 - - - - 1000 26

Note-4 to 6 week industrial training after VI semester exams to be evaluated in VIl semester.
**Open Electives -II *Departmental Electives-II

1. OE-070-Transducer 1. 1C-070-Optical Instrumentation

2. OE-071-Computer Organization & Architecture 2.1C-071-Power Plant Instrumentation
3. OE-072-Operation Research 3.1C-072-Artificial Neural Network

4. 0E-073-Advanced Sensors 4. 1C-073-Fluid Mechanics




Bundelkhand University B.Tech.Electronics &Instrumentation Engg

INSTITUTE OF ENGINEERING & TECHNOLOGY
BUNDELKHAND UNIVERSITY, JHANSI
STUDY AND EVALUATION SCHEME
YEAR 1V, SEMESTER-VIII
B.Tech. Electronics & Instrumentation (w.e.f. 2018-19)

SN | COURSE SUBJECT PERIODS EVALUATION SCHEME | SUBJECT | Credit
CODE SESSIONAL EXAM | ESE | TOTAL

L |[T| P |CT| TA | TOTAL

Open Elective-

1 | op-08* T 3| 1| 0| 30| 20 50 100 150 4
2 .08* Departmental 3| 1] 0| 30| 20 50 | 100 150
1C-08 Elective-III* 4
1c.go1 | OptimalControl | 3 | 1| o | 30| 20 50 | 100 150 4
Systems
4 | [c-802 Biomedical 3| 1| 01 30| 20 50 | 100 150 4
Instrumentation

PRACTICAL/TRAINING/PROJECT

Biomedical

5 IC-851 | Instrumentation | 0 0] 2 - 20 20 30 50 1
Lab
6 | 1c.852 Project** 0| of 18] -] 100 100 |200 | 300 9
7 | Gp-801 General S 50 - 50 ]
Proficiency
Total 12| 4| 20| - | - - - 1000 26

**Qut of 18 periods, 06 periods per week should be allotted for interaction of group with project
guide and 12 periods per week should be allotted for self studies and project work.

***Open Electives-III *Departmental Elective-III

1. OE-080 Non Conventional Energy Resources 1. IC-080-Computerized Process Control
2. OE-081-Computer Network 2.1C-081-Biomedical Signal Processing
3. OE-082-Embedded System 3.1C-082-Analytical Instrumentation

4. OE-083-Nano Science 4.1C-083-Filter Design
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'Syllabus 111 Semester:

THEORY SUBJECTS

MATHEMATICS 111 (MA-301) (3L+1T+0P) (4Cr) Marks-150

Unit— |

Function of Complex variable

Analytic function, C-R equations, Cauchy’s integral theorem, Cauchy’s integral formula for
derivatives of analytic function, Taylor’s and Laurent’s series, singularities, Residue theorem,
Evaluation of real integrals of the type =" £(€as 6.5 6} d& and [ = £ () ax

Unit- 11

Statistical Techniques - |

Moments, Moment generating functions, Skewness, Kurtosis, Curve fitting, Method of least
squares, Fitting of straight lines, Polynomials, Exponential curves etc., Correlation, Linear,
non —linear and multiple regression analysis, Probability theory.

Unit- 11

Statistical Techniques - 11

Binomial, Poisson and Normal distributions, Sampling theory (small and large), Tests of
significations: Chi-square test, t-test, Analysis of variance (one way) , Application to
engineering, medicine, agriculture etc.

Time series and forecasting (moving and semi-averages), Statistical quality control methods,
Control charts, £, R, p, np, and ¢ charts.

Unit- 1V

Numerical Techniques — I

Zeroes of transcendental and polynomial equation using Bisection method, Regula-falsi
method and Newton-Raphson method, Rate of convergence of above methods.

Interpolation: Finite differences, difference tables, Newton’s forward and backward
interpolation , Lagrange’s and Newton’s divided difference formula for unequal intervals.

Unit-V

Numerical Techniques —I1

Solution of system of linear equations, Gauss- Seidal method, Crout method. Numerical
differentiation, Numerical integration , Trapezoidal , Simpson’s one third and three-eight
rules, Solution of ordinary differential (first order, second order and simultaneous) equations
by Euler’s, Picard’s and forth-order Runge- Kutta mehthods.

Books Recommended

1. Peter V. O’Neil, Advance Engineering Mathematics Thomson (Cengage) Learning,
2007.

2. Jain, lyenger & Jain, Numerical Methods for Scientific and Engineering Computation,
New Age International, New Delhi , 2003.

3. J.N. Kapur, Mathematical Statistics, S. Chand & company Ltd.,2000

4. R.K. Jain & S.R.K. lyenger, Advance Engineering Mathematics, Narosa Publication
House, 2002.

5. Chandrika Prasad, Advanced Mathematics for Engineers, Prasad Mudralaya, 1996.
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Bundelkhand University B.Tech.Electronics &Instrumentation Engg

. E. Kreysig, Advanced Engineering Mathematics, John Wiley & Sons, 2005.

B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 2005.

Devi Prasad, An introduction to Numerical Analysis, Narosa Publication house, New

Delhi 2006.

9. T. Veerajan & T. Ramchandrandran, Theory & Problems in Numerical Methods,
TMH, New Delhi, 2004.

10.S.P.Gupta, Statistical Methods, Sultan and Sons, New Delhi, 2004.

11. Devore, Probability and Statistics, Thomson(Cengage) Learning, 2007.

12.Walpole, Myers, Myers & Ye, Probability and Statistics for Engineers & Scientists,

Pearson Education, 2003.

© N

FUNDAMENTALS OF ELECTRONIC DEVICES (1C-302) (3L+1T+0P) (4Cr)
Marks-150

Unit-1:
Crystal Properties and charge Carriers in Semiconductors: Elemental and compound

carriers in semiconductors, carrier concentrations, drift of carriers in electric and magnetic
fields.

Unit-11:
Excess Carriers in Semiconductors: Optical absorption, luminescence, carrier life time and
photo conductivity, diffusion of carriers.

Unit-111
Junction Properties: Equilibrium conditions, biased junctions, steady state conditions,
reverse bias break down, transient and AC conditions .Metal semiconductor junctions.

Unit-1V

Transistors: Metal semi conductor-field-effect-transistors (MESFET), Metal-insulator-semi
conduct or-field-effect-transistors (MISFET), Metal oxide semiconductor field effect transistor
(MOSFET): Construction, Operation and characteristics of above devices. Bipolar junction
transistors: Fundamentals of BJT operation, amplification with BJTs,

Unit-V

Some special devices: Photodiodes, photo detectors, solar cell, light emitting diodes,
semiconductor lasers, and light emitting materials. Tunnel Diode: degenerate
semiconductors.IMPATT diode; the transferred electron mechanism: The GUNN diode. P-N-
P-N diode, semiconductor controlled rectifier (SCR), bilateral devices: DIAC, TRIAC, IGBT.

Books Recommended

1. B. G. Streetman and S. Banerjee “Solid state electronics devices”, 5th Edition, PHI.
2. Alok Dutta, “Semiconductor Devices and circuits”, Oxford University Press

11



Bundelkhand University B.Tech.Electronics &Instrumentation Engg

DIGITAL ELECTRONICS (IC-303)  (3L+1T+0P) (4Cr) Marks-150

Unit-1
Digital system and binary numbers: Signed binary numbers, binary codes, cyclic codes,
error

detecting and correcting codes, hamming codes. Floating point representation Gate-level
Minimization: The map method up to five variable, don’t care conditions, POS simplification,
NAND and NOR implementation, Quine Mc-Clusky method (Tabular method).

Unit-11

Combinational Logic: Combinational circuits, analysis procedure, design procedure, binary
adder-sub tractor, decimal adder, binary multiplier, magnitude comparator, decoders,
encoders, multiplexers

Unit-111

Synchronous Sequential logic: Sequential circuits, storage elements: latches, flip flops,
analysis of clocked sequential circuits, state reduction and assignments, design procedure.
Registers and counters: Shift registers, ripple counter, synchronous counter, other counters.

Unit-1VvV
Memory and programmable logic: RAM, ROM, PLA, PAL. Design at the register transfer
level: ASMs, design example, design with multiplexers.

Unit-V
Asynchronous sequential logic: Analysis procedure, circuit with latches, design procedure,
reduction of state and flow table, race free state assignment, hazards.

Books Recommended

1. M. Morris Mano and M. D. Ciletti, “Digital Design”, 4th Edition, Pearson Education
2. Hill & Peterson, “Switching Circuit & Logic Design”, Wiley.
3. Digital Circuit & Logic Design, by Holsworth.

ELECTROMAGNETIC FIELD THEORY (1C-304) (3L+1T+0P) (4Cr) Marks-150

Unit-1

Coordinate systems and transformation: Cartesian coordinates, circular cylindrical
coordinates, spherical coordinates Vector calculus: Differential length, area and volume, line
surface and volume integrals, del operator, gradient of a scalar, divergence of a vector and
divergence theorem, curl of a vector and Stokes’s theorem, Laplacian of a scalar.

Unit-11

Electrostatics: Electrostatic fields, Coulombs law and field intensity, Electric field due to
charge distribution, Electric flux density, Gausses’ Law — Maxwell’s equation, Electric dipole
and flux lines, energy density in electrostatic fields. Electric field in material space: Properties
of materials, convection and conduction currents, conductors, polarization in dielectrics,
dielectric constants, continuity equation and relaxation time, boundary condition. Electrostatic
boundary value problems: Poisson’s and Laplace’s equations, general procedures for soling
Poisson’s or Laplace’s equations, resistance and capacitance, method of images.

12
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Unit-111

Magneto statics: Magneto-static fields, Biot-Savart’s Law, Ampere’s circuit law, Maxwell’s
equation, application of ampere’s law, magnetic flux density- Maxwell’s equation, Maxwell’s
equation for static fields, magnetic scalar and vector potential. Magnetic forces, materials and
devices: Forces due to magnetic field, magnetic torque and moment, a magnetic dipole,
magnetization in materials, magnetic boundary conditions, inductors and inductances,
magnetic energy.

Unit-1vV

Waves and applications: Maxwell’s equation, Faraday’s Law, transformer and motional
electromotive forces, displacement current, Maxwell’s equation in final form. Electromagnetic
wave propagation: Wave propagation in lossy dielectrics, plane waves in lossless dielectrics,
plane wave in free space, plain waves in good conductors, power and the pointing vector,
reflection of a plain wave in a normal incidence.

Unit-V

Transmission lines: Transmission line parameters, Transmission line equations, input
impedance, standing wave ratio and power, The Smith chart, Some applications of
transmission lines.

Books Recommended

1. M. N. O. Sadiku, “Elements of Electromagnetic”, 4th Ed, Oxford University Press.
2. W. H. Hayt and J. A. Buck, “Electromagnetic field theory”, 7th Ed., TMH.

FUNDAMENTAL OF NETWORK ANALYSIS & SYNTHESIS (1C-305)
(3L+1T+0P) (4Cr) Marks-150

Unit-1

Signal analysis, complex frequency, network analysis, network synthesis General
characteristics and descriptions of signals, step function and associated wave forms, The unit
impulse Introduction to network analysis, network elements, initial and final conditions, step
and impulse response, solution of network equations,

Unit-11

Review of Laplace transforms, poles and zeroes, initial and final value theorems, the
transform circuit, Thevenin’s and Norton’s theorems, the system function, step and impulse
responses, the convolution integral. Amplitude and phase responses. Network functions,
relation between port parameters, transfer functions using two port parameters,
interconnection of two ports.

Unit-111

Hurwitz polynomials, positive real functions. Properties of real immittance functions,
synthesis of LC driving point immittances, properties of RC driving point impedances,
synthesis of RC impedances or RL admittances, properties of RL impedances and RC
admittances.

13
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Unit-1vV
Properties of transfer functions, zeroes of transmission, synthesis of Y21 and Z21 with 1
terminations.

Unit-V
Introduction to active network synthesis

Books Recommended

1. M. E. Van Valkenberg, “Network Analysis”, 2nd Edition, Prentice Hall of India Ltd.

LABORATORY
ELECTRONICS ENGINEERING LAB- I (IC-351) (OL+0T+2P) (1Cr) Marks-50

Obijective: To attain expertise in lab equipment handling and understanding the basic devices,
their properties, characteristics in detail. Along with their practical usage in the circuit.

=

Study of lab equipments and components: CRO, Multi meter, Function Generator,

Power supply, Active, Passive Components & Bread Board.

2. P-N Junction Diode: Characteristics of PN Junction diode-Static and dynamic
resistance measurement from graph.

3. Applications of PN junction diode: Half & Full wave rectifier- Measurement of Vrms,
Vdc, and Ripple factor-use of filter- ripple reduction (RC Filter)-Clipper & Clamper.

4. Zener diode :Characteristics of Zener diode-forward bias and reverse bias
characteristics. Graphical measurement of Zener breakdown voltage.

5. Application of Zener diode: Zener diode as voltage regulator. Measurement of
percentage regulation by varying load resistor.

6. Characteristic of BJT: BJT in CB and CE configuration- Graphical measurement of h
parameters from input and output characteristics.

7. To observe the action of a Transistor as an electronic switch.

8. Characteristic of FET: FET in common source configuration. Graphical measurement
of its parameters gm, rd & m from input and output characteristics.

9. Characteristic of silicon-controlled rectifier.

10.To plot V-I characteristics and transfer characteristics of MOSFET.

DIGITAL ELECTRONICS LAB (IC-352) (OL+0T+2P) (1Cr) Marks-50

Objective: To understand the digital logic and create various systems by using these logics.

1. Introduction to digital electronics lab- nomenclature of digital ICs, specifications,
study of the data sheet, concept of VVcc and ground, verification of the truth tables of
logic gates using TTL ICs.

2. Implementation of the given Boolean function using logic gates in both SOP and POS

forms

Verification of state tables of RS, JK and D flip-flops using NAND gate & TTL ICs.

Implementation and verification of Decoder/De-multiplexer and Encoder using logic

gates.

5. Implementation of different type of multiplexer and demultiplexer using 16 to 1 line
multiplexer and 1to 16 line demultiplexer.

B w
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To verify the truth table of 4 bit full Adder and Subtractor.

Design and verify the truth table of 2 input half adder and “half subtractor.
To verify the truth table of 4-bit synchronous and asynchronous counter.
Mini Project.

© N

ELECTRONIC WORKSHOP & PCB LAB (IC-353)  (OL+0T+4P) (2Cr) Marks-100

Objective: To create interest in Hardware Technology.

1. Winding shop: Step down transformer winding of less than SVA.
2. Soldering shop: Fabrication of DC regulated power supply
3. PCB Lab:

(@) Artwork & printing of a simple PCB.

(b) Etching & drilling of PCB.

4. Wiring & fitting shop: Fitting of power supply along with a meter in cabinet
5. Testing of regulated power supply fabricated.

Fabricate and test the audio amplifier circuit by using above power supply

Syllabus IV semester:
THEORY SUBJECTS
ELECTRONICS CIRCUIT (1C-401) (3L+1T+0P) (4Cr) Marks-150

Unit-1

Operational Amplifier: Inverting and non-inverting configurations, difference amplifier,
Effect of finite open loop gain and bandwidth on circuit performance, Large signal operation
of op-amp.

Unit-11

MOSFET: Review of device structure operation and V-l characteristics. Circuits at DC,
MOSFET as Amplifier and switch, Biasing in MOS amplifier circuits, small-signal operation
and models, single stage MOS amplifier, MOSFET internal capacitances and high frequency
model, frequency response of CS amplifier

Unit-111

BJT: Review of device structure operation and V-I characteristics, BJT circuits at DC, BJT as
amplifier and switch, biasing in BJT amplifier circuit, small-signal operation and models,
single stage BJT amplifier, BJT internal capacitances and high frequency model, frequency
response of CE amplifier.

Unit-1vV

Differential Amplifier: MOS differential pair, small signal operation of the MOS differential
pair, BJT differential pair, other non-ideal characteristic of the Differential amplifier (DA),
DA with active load.

Unit-V
Feedback: The general feed back structure, properties of negative feedback, the four basic
feedback topologies, the series-shunt feedback amplifier, the series-series feedback amplifier,

15
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the shunt-shunt and shunt series feedback amplifier. Oscillators: Basic principles of sinusoidal
oscillators, op-amp RC oscillator circuits, LC oscillator.

Books Recommended

1. A.S. Sedra and K. C. Smith, “Microelectronic Circuits”, Oxford University Press, Sth
Ed.

ELECTRICAL MEASUREMENT AND MEASURING INSTRUMENTS (1C-402)
(3L+1T+0P) (4Cr) Marks-150

Unit-1

Analog Measuring Instruments: Classification of analog instruments, operating forces in
indicating instruments, T/W ratio, pointers and scales. Working principle, theory, construction
and salient features of electromechanical indicating / registering instrument viz. PMMC,
Electrodynamometer, Moving iron, Rectifier type, Induction type for the measurement of dc
and ac voltage, current, power, energy (1 -phase induction type wattmeter), power factor
(single phase Electrodynamometer).

Unit-11

Ammeter, Voltmeter and Ohmmeter: galvanometer, DC ammeter, DC voltmeter, series
ohm meter, AC electronic voltmeter, current measurement with electronic instruments, multi
meter probes , digital multi meters.

Unit-111

Measurement of Resistances: Classification of resistances, measurement of medium
resistance, Measurement of low resistance (Kelvin double bridge, Ammeter -Voltmeter) and
Measurement of high resistance including loss of charge method and Mega ohm bridge
method.

AC Bridges: General theory of ac bridge, Measurement of self inductance, Measurement of
capacitance, Measurement of mutual inductance, Measurement of frequency, Sources of error
in ac bridges and their minimization.

Unit-1V

Instrument Transformers: Theory and construction of current and potential transformers,
transformation ratio and phase angle errors and their minimization, effects of pf, secondary
burden and frequency.

Unit-V

Cathode Ray Oscilloscope: Principle and working of CRO, Block diagram presentation of
CRO and brief description of various elements of CRO — CRT, horizontal Deflecting system,
Vertical deflecting system, CRO screen, Measurement of voltage, frequency and phase angle
using CRO, CRO probes, DSO ,DSO Probe,Wave analyzer.

Books Recommended

1. Cooper W D, “FElectronic Instrumentation and Measurement Techniques”, Prentice
Hall, New Delhi (1982)

2. Sawhney A K, “Electrical and Electronics Measurements and Instrumentation”,
Dhanpat Rai and Sons, New Delhi (1993)
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3. Bell David A, “Electronic Instrumentation and Measurements”, Prentice Hall, Inc,
New Delhi (1994)

4. Reissland Martin =V, “Electrical Measurements Fundamentals, Concepts,
Applications”, Wiley Eastern Limited, New Delhi (1989)

5. Wolf S and Smith R F M, ”Student Reference Manual for Electronic Instrumentation
Laboratories”, Prentice Hall, New Delhi (1996).

SIGNALS AND SYSTEMS (1C-403) (3L+1T+0P) (4Cr) Marks-150

Unit-1

Signals: Definition, types of signals and their representations: continuous-time/discrete-time,
periodic/non-periodic, even/odd, energy/power, deterministic/ random, one
dimensional/multidimensional; commonly used signals (in continuous-time as well as in
discrete-time): unit impulse, unit step, unit ramp (and their interrelationships), exponential,
rectangular pulse, sinusoidal; operations on continuous-time and discrete-time signals
(including transformations of independent variables).

Unit-11

Laplace-Transform (LT) and Z-transform (ZT): (i) One-sided LT of some common
signals, important theorems and properties of LT, inverse LT, solutions of differential
equations using LT, Bilateral LT, Regions of convergence (ROC) (ii) One sided and Bilateral
Z-transforms, ZT of some common signals, ROC, Properties and theorems, solution of
difference equations using one-sided ZT, s-to z-plane mapping

Unit-111

Fourier Transforms (FT):(i) Definition, conditions of existence of FT, properties, magnitude
and phase spectra, Some important FT theorems, Parseval’s theorem, Inverse FT, relation
between LT and FT (ii) Discrete time Fourier transform (DTFT), inverse DTFT, convergence,
properties and theorems, Comparison between continuous time FT and DTFT

Unit-1vV

Systems: Classification, linearity, time-invariance and causality, impulse response,
characterization of linear time-invariant (LTI) systems, unit sample response, convolution
summation, step response of discrete time systems, stability. convolution integral, co-relations,
signal energy and energy spectral density, signal power and power spectral density, properties
of power spectral density,

Unit-V

Time and frequency domain analysis of systems: Analysis of first order and second order
systems, continuous-time (CT) system analysis using LT, system functions of CT systems,
poles and zeros, block diagram representations; discrete-time system functions, block diagram
representation, illustration of the concepts of system bandwidth and rise time through the
analysis of a first order CT low pass filter.

Books Recommended

1. P. Ramakrishna Rao, 'Signal and Systems’ 2008 Ed., Tata McGraw Hill, New Delhi

2. Chi-Tsong Chen, ‘Signals and Systems’, 3rd Edition, Oxford University Press, 2004

3. V. Oppenheim, A.S. Willsky and S. Hamid Nawab, ‘signals & System’,PEARSON
Education, Second Edition, 2003.
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TRANSDUCERS AND SIGNAL CONDITIONING (IC-404) (3L+1T+0P) (4Cr)
Marks-150

UNIT-I

Introduction: Measurement systems, Basic electronic measuring system, Transduction
principles, Classification of transducers, General transducers characteristics, Criteria for
transducer selection.

UNIT-11

Resistive Transducers: Principles of operation, construction, theory, advantages and
disadvantages, applications of Potentiometers, strain gauges, (metallic and semi-conductor
type), Resistance Thermometer, Thermistors.

Inductive Transducers: Types of Inductive transducer, Principles of operation, construction,
Advantages & disadvantages and applications. Various variable Inductive Transducers, LVDT
(Linear variable differential transformer).

Capacitive Transducers: Types of capacitive transducer, Principles of operation,
construction, theory, advantages and disadvantages and applications, of capacitive transducers
based upon familiar equation of capacitance.

Elastic Transducers: Spring bellows, diaphragm, bourdon tube — their special features and
application

UNIT-I11I

Active Transducers: Principle of operation, construction, theory, advantages and
disadvantages and applications of following transducers: Thermocouple, Piezo-electric
transducer, Magneto-strictive transducer, Hall effect transducer, Photo-voltaic transducer and
electrochemical transducer.

UNIT-1V

Other Transducers : Optical transducers: photo-emissive, photo-conductive and Photo-
voltaic cells, Digital Transducers: Optical encoder, Shaft encoder. Feedback fundamentals,
introduction to Inverse transducer.

UNIT-V

Signal Conditioning: Concept of signal conditioning, Introduction to AC/DC Bridges. Op -
amp circuits used in instrumentation, Instrumentation amplifiers, analogue-digital sampling,
introduction to A/D and D/A conversion, signal filtering, averaging, correlation, Interference,
grounding , and shielding.

Books recommended

1. Murty d v s, “transducers & instrumentation”, phi, new delhi (2000)

2. Sawhney a k, “electrical and electronics measurements and instrumentation”, dhanpat
rai and sons, New delhi (2000).

Kalsi h s, “electronic instrumentation “ tata mcgraw hill, New delhi, 4th ed. (2001).
Patranabis d, “sensors and transducers”, phi, new delhi (2003).

Doebelin ernest o, “measurement systems: application and design”, tata mcgraw hill
Itd., New delhi (2004).

ok ow
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OPEN ELECTIVES-I

INTRODUCTION TO SOFT COMPUTING (OE-040) (3L+1T+0P) (4Cr) Marks-150

(Neural Networks, Fuzzy Logic and Genetic Algorithm)

Unit-1

Neural Networks-1(Introduction & Architecture) Neuron, Nerve structure and synapse,
Artificial Neuron and its model, activation functions, neural network architecture: single layer
and multilayer feed forward networks, recurrent networks. Various learning techniques;
perception and convergence rule, Auto-associative and hetro-associative memory.

Unit-11

Neural Networks-1l1 (Back propagation networks) Architecture: perceptron model,
solution, single layer artificial neural network, multilayer perception model; back propagation
learning methods, effect of learning rule co-efficient ;back propagation algorithm, factors
affecting back propagation training ,applications.

Unit-111

Fuzzy Logic-I (Introduction) Basic concepts of fuzzy logic, Fuzzy sets and Crisp sets, Fuzzy
set theory and operations, Properties of fuzzy sets, Fuzzy and Crisp relations, Fuzzy to Crisp
conversion.

Unit-1VvV

Fuzzy Logic —Il (Fuzzy Membership, Rules) Membership functions, interference in fuzzy
logic, fuzzy if-then rules, Fuzzy implications and Fuzzy algorithms, Fuzzy fications & Defuzzi
ficataions, Fuzzy Controller, Industrial applications.

Unit-V

Genetic Algorithm(GA) Basic concepts, working principle, procedures of GA, flow chart of
GA, Genetic representations, (encoding) Initialization and selection, Genetic operators,
Mutation, Generational Cycle, applications.

Books Recommended

1. S. Rajsekaran & G.A. Vijayalakshmi Pai, “Neural Networks,Fuzzy Logic and Genetic
Algorithm: Synthesis and Applications” Prentice Hall of India.

2. N.P.Padhy,”Artificial Intelligence and Intelligent Systems” Oxford University Press.

3. Siman Haykin,”Neural Netowrks”Prentice Hall of India

4. Timothy J. Ross, “Fuzzy Logic with Engineering Applications” Wiley India.

5. Kumar Satish, “Neural Networks” Tata Mc Graw Hill
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NUMERICAL METHODS (OE-041) 3L+1T+0P) (4Cr) Marks-150

UNIT-I

Roots of algebraic and transcendental equations, Bisection Method, Regula — Falsi method,
Newton —Raphson method, Bairstow’s method and Graeffe’s root squaring method.

Solution of simultaneous algebraic equations, matrix inversion and eigen-value problems,
triangularisation method, Jacobi’s and Gauss-Siedel iteration method, partition method for
matrix inversion, power method for largest eigen-values and Jacobi’s method for finding all
eigen-values.

UNIT-H

Finite differences, interpolation and numerical differentiation, forward, backward and central
differences, Newton’s forward, backward and divided difference interpolation formulas,
Lagrange’s interpolation formula, Stirling’s and Bessel’s central difference interpolation
formulas, numerical differentiations using Newton’s forward and backward difference
formulas and Numerical differentiations using Stirling’s and Bessel’s central difference
interpolation formulas.

UNIT-I11I
Numerical integration, Trapezoidal rule, Simpson’s one-third rule and numerical double
integration using Trapezoidal rule and Simpson’s one-third rule.

UNIT-IV

Taylor’s series method, Euler’s and modified Euler’s methods, Runge -Kutta fourth order
methods for ordinary differential equations, simultaneous first order differential equations and
second order differential equations.

UNIT-V

Boundary value problems, finite difference methods for boundary value problems.

Partial differential equations, finite difference methods for elliptic, Parabolic and hyperbolic
equations.

Books Recommended

=

S S Sastry, Introductionary Methods of Numerical Analysis, 3rd Edition, Prentice Hall
of India Pvt.Ltd., New India -1999

w N

S C Chapra and R P Canale, Numerical Methods for Engineers, 2nd Edition, McGraw
Hill Book Company, Singapore 1990.
4. Grewal, B S ,”Numerical Methods”, Khanna Publishers ,Delhi.

DATA STRUCTURE (OE-042) 3L+1T+0P) (4Cr) Marks-150

Unit - |

Introduction: Basic Terminology, Elementary Data Organization, Structure operations,
Algorithm Complexity and Time-Space trade-offArrays: Array Definition, Representation and
Analysis, Single and Multidimensional Arrays, address calculation, application of arrays,
Character String in C, Character string operation, Array as Parameters, Ordered List, Sparse
Matrices and Vectors.Stacks: Array Representation and Implementation of stack, Operations
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on Stacks: Push & Pop, Array Representation of Stack, Linked Representation of Stack,
Operations Associated with Stacks, Application of stack: Conversion of Infix to Prefix and
Postfix Expressions, Evaluation of postfix expression using stack.Recursion: Recursive
definition and processes, recursion in C, example of recursion, Tower of Hanoi Problem,
simulating recursion, Backtracking, recursive algorithms, principles of recursion, tail
recursion, removal of recursion.

UNIT - 11

Queues: Array and linked representation and implementation of queues, Operations on
Queue: Create, Add, Delete, Full and Empty, Circular queues, D-queues and Priority Queues.
Linked list: Representation and Implementation of Singly Linked Lists, Two-way Header
List, Traversing and Searching of Linked List, Overflow and Underflow, Insertion and
deletion to/from Linked Lists, Insertion and deletion Algorithms, Doubly linked list, Linked
List in Array, Polynomial representation and addition, Generalized linked list, Garbage
Collection and Compaction.

UNIT - 111

Trees: Basic terminology, Binary Trees, Binary tree representation, algebraic Expressions,
Complete Binary Tree, Extended Binary Trees, Array and Linked Representation of Binary
trees, Traversing Binary trees, Threaded Binary trees, Traversing Threaded Binary trees,
Huffman algorithm.

Searching and Hashing: Sequential search, binary search, comparison and analysis, Hash
Table, Hash Functions, Collision Resolution Strategies, Hash Table Implementation.

UNIT - IV

Sorting: Insertion Sort, Bubble Sorting, Quick Sort, Two Way Merge Sort, Heap Sort, Sorting
on Different Keys, Practical consideration for Internal Sorting.

Binary Search Trees: Binary Search Tree (BST), Insertion and Deletion in BST, Complexity
of Search Algorithm, Path Length, AVL Trees, B-trees.

UNIT -V
Graphs: Terminology & Representations, Graphs & Multi-graphs, Directed Graphs,
Sequential Representations of Graphs, Adjacency Matrices, Traversal, Connected

Component and Spanning Trees, Minimum Cost Spanning Trees.

File Structures: Physical Storage Media File Organization, Organization of records into
Blocks, Sequential Files, Indexing and Hashing, Primary indices, Secondary indices, B+ Tree
index Files, B Tree index Files, Indexing and Hashing Comparisons.

Books Recommended
1. Horowitz and Sahani, “Fundamentals of data Structures”, Galgotia Publication Pvt.

Ltd., New Delhi.

2. R. Kruse etal, “Data Structures and Program Design in C”, Pearson Education Asia,
Delhi-2002

3. A. M. Tenenbaum, “Data Structures using C & C++”, Prentice-Hall of India Pvt. Ltd.,
New Delhi.

Supplementary reference books:

K Loudon, “Mastering Algorithms With C”, Shroff Publisher & Distributors Pvt. Ltd.

Bruno R Preiss, “Data Structures and Algorithms with Object Oriented Design Pattern
in  C++”, Jhon Wiley & Sons, Inc.

7. Adam Drozdek, “Data Structures and Algorithms in C++”, Thomson Asia Pvt. Ltd.(Singapore)

o o bk

21



Bundelkhand University B.Tech.Electronics &Instrumentation Engg

MATERIAL SCIENCE(OE-043) 3L+1T+0P) (4Cr) Marks-150

UNIT-I
Crystal Structure: Fundamental concepts, Crystal systems, Closed packed structures,
Crystallographic planes and directions, Miller indices, Crystal defects.

UNIT-II

Electrical Properties: Classical free electron theory of metals, Quantum theory — Particle in a
box, Wave function and energy states, Finite potential barrier, Tunneling, Fermi-Dirac
distribution law, Density of energy states, Classification of solids into conductors,
Semiconductors and insulators, Hall effect and its applications.

UNIT-I1I
Semiconductor Materials: Intrinsic and extrinsic materials, Electron and hole concentrations
at equilibrium, Temperature dependence of carrier concentrations, Conductivity and mobility.

UNIT-IV

Magnetic Properties: Basic concepts, Soft and hard magnetic materials, Ferrites, Selection
techniques for applications, Magnetic recording, Magnetic memories.

Superconductivity: Properties of superconductors, London equations, Quantum explanation
of superconductivity, Applications of superconductors.

UNIT-V

Dielectric & Optical Properties: Dielectric materials, Polarization mechanisms, Dipole
moment, Dielectric strength, Methods for producing polarization, Application of dielectric
materials, Index of refraction, Damping constant, Characteristic penetration depth and
absorbance, Reflectivity and transmissivity, Optical storage devices.

Nanomaterials: Introduction to nanotechnology, Nanowire and nanotube, Carbon nanotubes,
Single wall carbon nanotubes, Multiwall carbon nanotubes, Fabrications, Properties and
applications.

Books Recommended

1. Hummel R E, “Electronic Properties of Materials”, Narosa Publishing House, New
Delhi (1997).

2. William D Callister, Jr, “Materials Science and Engineering”, John Wiley and Sons,

Inc. New York (2002).

Dekker A J, “Solid State Physics”, MacMillan, India Limited, Madras (2000).

Pillai S O, “Solid State Physics”, New Age International Publishers, New Delhi

(1999).

5. Van Vlack L H, “Elements of Material Science and Engineering”, Addison Wesley
Publishers (1980).

6. Poole C.P. and Owens F.J., “Introduction to Nanotechnology”, Wiley Edition (2003)

B w
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LABOROTARY
ELECTRONICS ENGINEERING LAB 11 (1C-451) (OL+0T+1P) (1 Cr) Marks-50

Objective -To design and implement the circuits to gain knowledge on performance of the
circuit and its applications.

1. Measurement of Operational Amplifier Parameters-Common Mode Gain, Differential
Mode Gain, CMRR, Slew Rate.

2. Applications of Op-amp- Op-amp as summing amplifier, Difference amplifier,
Integrator and differentiator

3. Field Effect Transistors- Single stage Common source FET amplifier —To study the
voltage gain, output impedance and frequency response of a common source FET
amplifier.

4. Bipolar Transistors- To study RC Coupled Transistor amplifier —Plot of frequency Vs
output gain in dB.

5. To observe and verify the various characteristics of Emitter coupled amplifier or

Darlington pair amplifier and also measure voltage gain, output impedance, and

output power.

PNP Transistor-To calculate H parameters of PNP Transistor in CE mode.

To study class A amplifier.

To study class B amplifier.

To study Differential Amplifier using transistor.

0 Oscillators -Sinusoidal Oscillators- (a) Wein-bridge oscillator (b) phase shift oscillator

'—‘©.°°.\‘.@

TRANSDUCERS AND SIGNAL CONDITIONING LAB(1C-452) (OL+0T+4P)
(2 Cr) Marks-100

To measure displacement using an LVDT (linear variable differential transformer)

To measure the temperature using thermocouple and to plot variation of temperature
with the voltage

To measure the force using a full bridge strain gauge based transducer

To measure the strain of a deflecting beam with the help of a strain gauge

To measure speed-using a proximity type sensor

To measure temperature using a thermistor and to plot variation of resistance with
temperature

To study the recording of different signals from sensors on a magnetic tape recorders
To study the acquisition data from strain gauge transducer using a DAS

To study the acquisition of data from inductive transducer using a data acquisition
system

10. To measure the vibrations of system using a piezoelectric crystal

11.To study the performance of an LCD, LED, BCD to 7-segment display

12.To measure a load using a load cell

13.To study the characteristics of a given bourdon tube

N =
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ELECTRICAL MEASUREMENT AND MEASURING INSTRUMENTS LAB (1C-453)
(OL+0T+1P) (1 Cr) Marks-50

To measure amplitude and frequency of the signal using CRO (Y-t mode)

To measure frequency of an unknown signal and phase angle between two signals
obtaining Lissajous pattern using a CRO

Measurement of medium resistance with the help of a Wheatstone Bridge
Measurement of low resistance with the help of a Kelvin Double Bridge

Measurement of inductance by Maxwell’s inductance Bridge

Measurement of inductance by Anderson’s bridge.

Measurement of inductance by Owen’s bridge.

Measurement of capacitance by DeSauty’s Bridge.

Measurement of capacitance by Schering Bridge

10 Measurement of frequency by Wein’s Bridge

11.To study potentiometer and to plot EMF Vs. Displacement characteristics of a
potentiometer

N

©ONO O~

Syllabus V semester:

THEORY SUBJECTS

POWER ELECTRONICS (I1C-501) (3L+1T+0P) (4 Cr) Marks-150

UNIT-I

Introduction: concept of power electronics, applications of power electronics, advantages and
disadvantages of power electronics.

Diode Circuits and Rectifiers: diode circuits with DC source, freewheeling diodes, single
phase diode rectifiers.

UNIT-II

Thyristors: thermal characteristics of thyristors, thyristor turn-on methods, switching
characteristics of thyristors, thyristor gate characteristics, two transistor model of a thyristor,
thyristor ratings, thyristor protection, series and parallel operation of thyristors.

Thyristor Commutation Techniques: class A commutation: load commutation, class B
commutation: resonant pulse commutation, class C commutation: complementary
commutation, class D commutation: impulse commutation, class E commutation: external
pulse commutation, class F commutation: line commutation.

UNIT-I

Phase Controlled Rectifiers: principle of phase control, full-wave controlled converters,
single phase full-wave converters, three-phase converter systems using diodes, three-phase
thyristor converter circuits, effect of source impedance on the performance of converters.

UNIT-1V
Choppers: principle of chopper operation, control strategies, step-up choppers, types of
chopper circuits, thyristor chopper circuits: voltage-commutated chopper, current-commutated
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chopper, load-commutated chopper.

UNIT-V

Inverters: operating principle of single-phase voltage source inverters, force -commutated
thyristor inverters, three-phase bridge inverters, voltage control in single phase inverters,
PWM inverters, operating principle of current source inverters.

Books Recommended

1. Dr. P S Bimbhra, “Power Electronics”, Khanna Publishers.
2. P C Sen, “Power Electronics”, Tata McGraw Hill.
3. Muhammad H Rashid, “Power Electronics”, Prentice Hall of India.
4. Harish C Rai, “Industrial and Power Electronics”, Umesh Publications, Delhi. G K
Mithal, M Gupta, “Industrial and Power electronics”, Khanna Publishers..
INTEGRATED CIRCUITS (1C-502) (3L+1T+0P) (4 Cr) Marks-150
UNIT-I

IC Design Philosophy: IC Biasing-Current Sources, Current Mirrors and Current Steering
Circuits, The Cascode Amplifier, Current Mirror Circuits with Improved Performance, The
741 Op-Amp Circuit, DC Analysis of the 741, Small Signal Analysis of the 741 ,Gain,
Frequency Response and Slew Rate of the 741: Small Signal Gain, Frequency Response, A
Simplified Model, Slew Rate, Relationship Between f and SR.

UNIT-II

Linear Applications of IC op-amps: An Overview of Op-Amp (ideal and non ideal) based
Circuits V-1 and I-V converters, generalized Impedance converter simulation of inductors .
Filters: First and second order LP, HP, BP BS and All pass active filters, KHN, Tow-Thomas
and State Variable Biquad filters; Sinusoidal oscillators .

UNIT-I

Digital Integrated Circuit Design-An Overview: CMOS Logic Gate Circuits: Basic
Structure CMOS realization of Inverters, AND, OR, NAND and NORGate

Latches and Flip flops: The Latch, The SR Flip-flop, CMOS Implementation ofSR Flip-flops,
A Simpler CMOS Implementation of the Clocked SR Flip-flop,D flip-flop circuits.

UNIT-IV

Non-Linear applications of IC Op-amps: Log—Anti Log Amplifiers, Precision Rectifiers,
Peak Detectors, Simple and Hold Circuits, Analog Multipliers and their applications. Op-amp
as a comparator, Zero crossing detector, Schmitt Trigger, Astable multivibrator, Monostable
multivibrator, Generation of Triangular Waveforms
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UNIT-V

A/D and D/A convertors.

Integrated Circuit Timer: The 555 Circuit, Implementing a Monostable Multivibrator Using
the 555 IC, Astable Multivibrator Using the 555 IC.

Phase locked loops (PLL): Ex-OR Gates and multipliers as phase detectors,block diagram of
IC PLL and applications of PLL.

Books Recommended
1. Sedra & Smith “Micro-Electronic Circuits”, Vth Edition, Oxford University
2. Donald A. Neaman, “Electronics Circuits analysis and design”,3rd Edition, TMH.
3. Jacob Milliman and Arvin Grabel,” “Microelectronics ” 2nd Edition, TMH(18)

CONTROL SYSTEM —1(IC-503)  (3L+1T+OP) (4 Cr) Marks-150

UNIT-I
Introduction: Basic Components of a control system, Feedback and its effect, types of
fee?back control systems. Block diagrams and signal flow graphs, Modeling of Physical
systems.

UNIT-11

State-Variable Analysis: Introduction, Vector matrix representation of State equation, State
Transition Matrix, State-Transition Equation, Relationship between State Equations and High-
order Differential Equations, Relationship between State Equations and Transfer Functions.

UNIT-I11I

Time domain Analysis of Control Systems: Time response of continuous data systems,
typical test signals for the time response of control systems, the unit step response and time
domain specifications, Steady-State error, Time response of a First order system, Transient
response of a Prototype second order system.

UNIT-1V

Stability of Linear Control Systems: Introduction, Bounded-Input Bounded-output Stability
Continuous Data Systems, Zero-input and asymptotic stability of continuous data systems,
Methods of determining stability, RH criterion.

UNIT-V

Frequency Domain Analysis: Introduction: Mr or and Bandwidth of the Prototype Second
Order System, Effects of Adding a zero to the Forward path, Effects of Adding a pole to the
Forward Path, Nyquist Stability criterion, Relative Stability: Gain Margin and Phase Margin,
Stability Analysis with the Bode Plot

Books Recommended

1. B.C. Kuo, “Automatic Control Systems” ,8th Edition, John Wiley

2. JNagrath & M Gopal, Control System Engineering; New Age International publishers

3. Joseph J Distefano IlI, Allen R Stubberud, Ivan J Williams, Control Systems Shaums
out lines Series , 3rdEdition, Mc Graw Hill.(19)
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INDUSTRIAL INSTRUMENTATION AND MEASUREMENT(IC-504)  (3L+1T+0P)
(4Cr) Marks-150

UNIT-I

Metrology: Line and length standards, gauge, gauge block, mechanical, optical, pneumatic
and electrical comparators, interferometry and flats, sine bar, review of displacement, velocity,
acceleration and seismic pickups.

UNIT-11

Pressure Measurement: Standards and calibration, Deadweight piston gauges and
manometers, elastic transducers, bourdon tube, bellows and diaphragm, high pressure
measurement, vacuum measurement-McLeod gauge, Knudsen gauge, thermal conductivity
gauges, Pirani and lionization gauge.

UNIT-I1I

Temperature Measurement: Measurement, Standards and calibrations, thermal expansion
methods, bimetallic thermometers, filled in systems, their errors, thermoelectric sensors
electric resistance sensors, junction semiconductor sensors, radiation pyrometry.

UNIT-IV

Flow Measurement: Head type, area type, positive displacement type, mass flow meters
vortex type, electrical type, Turbo magnetic, Electromagnetic, ultrasonic Hot wire
anemometer, flow marker, open channel flow metering, their working principle and
applications.

UNIT-V
Other Variable measurements: Mass, weight, force, torque and shaft power measurement,
level measurement, Humidity and moisture measurement.

Books Recommended

1. Doeblin E O, “Measurement System: Application & Design”, McGraw Hill Book Co.,
New Delhi (2004).

2. Rangan, Mani Sharma, “Instrumentation Devices & Systems”, Tata McGraw Hill
Book Co., 16th Reprint, New Delhi (1996).

3. Sawhney A K, “A course in Mechanical Measurement & Instrumentation”, Dhanpat
Rai & Sons Book Co., New Delhi (2003).

4. Patranabis D “Principles of Industrial Instrumentation “ TMGH ,(1993).
5. Beckwith T G, Lienhard ] H and Marangoni R D, “Mechanical Measurements*
Addison —Wesley (Pearson Edu Asia), (2000).
MICROPROCESSORS (1C-505) (BL+1T+0P) (4 Cr) Marks-150
UNIT-I:

Introduction to Microprocessor, Microprocessor architecture and its operations, Memory,
Input & output devices, Logic devices for interfacing, The 8085 MPU, Example of an 8085
based computer, Memory interfacing.
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UNIT-II:

Basic interfacing concepts, Interfacing output displays, Interfacing input devices, Memory
mapped 1/0, Flow chart symbols, Data Transfer operations, Arithmetic operations, Logic
Operations, Branch operation, Writing assembly language programs.

Programming techniques: looping, counting and indexing.

UNIT-I1I:

Additional data transfer and 16 bit arithmetic instruction, Arithmetic operations related to
memory. Logic operation: rotate, compare, counter and time delays. Illustrative program:
Hexadecimal counter, zero-to-nine, (module ten) counter, generating pulse waveforms,
debugging counter and time delay, Stack ,Subroutine, Restart, Conditional call and return
instructions, Advance subroutine concepts, The 8085 Interrupts, 8085 vector interrupts.

UNIT-IV:
Program: BCD-to-Binary conversion, Binary-to-BCD conversion, BCD-to-Seven segment
code converter, Binary-to-ASCII and ASCII-to-Binary code conversion, BCD Addition, BCD
Subtraction, Introduction to Advance instructions and Application, Multiplication, Subtraction
with carry.

UNIT-V :

8255 Programmable peripheral interface, interfacing keyboard and seven segment display,
8254 (8253) programmable interval timer, 8259A programmable interrupt controller, Direct
Memory Access and 8237 DMA controller. Introduction to 8086 microprocessor: Architecture
of 8086 (Pin diagram, Functional block diagram, Register organization).

Books Recommended

1. Ramesh Gaonkar, “Microprocessor Architecture, Programming, and Applications with
the 80857, 5th Edition,Penram International Publication (India) Pvt. Ltd.

2. 2. Douglas V. Hall, “Microprocessors and Interfacing”, 2nd Edition, TMH, 2006.

3. Kenneth L. Short, “Microprocessors and programmed Logic”, 2nd Ed, Pearson
Education Inc.

LABOROTARY

INTEGRATED CIRCUITS LAB (IC-551) (OL+0T+2P) (1 Cr) Marks-50

Objective: - To design and implement the circuits to gain knowledge on performance of the
circuit and its application. These circuits should also be simulated on P spice.
1. Measurement of op-amp parameters(open loop gain, input offset voltage, CMRR,
Slew rate)
2. Applications of Op-amp- Op-amp as summing amplifier, Difference amplifier,
Integrator and differentiator
Voltage comparator and zero crossing detectors
Operational amplifier as a Schimtt trigger.
Operational amplifier as a Logrithmic amplifier.
Second order filters using operational amplifier for—

oo hw
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