West Bengal University of Technology
BF-142, Salt Lake City, Kolkata-700064

Revised Syllabus of B.Tech in AEIE(To be followed from the academic session,July
2006 .i.e. for the students who were admitted in Academic Session 2005-2006)

(All periods will be of at least 50 minutes duration)

SEMESTER - I11

SI No. Subject Code Subject Periods | Credit Points
Theory L+T
1 EE 301(EI) Circuit Theory and Networks 4+0 4
2 EC 301(EI) Discrete Electronic Circuits 3+0 3
3 M 302 Mathematics 3+1 4
4 EC 302(EI) Digital Integrated Circuits 4+0 4
5 EE 302(EI) Electrical Measurements and Instruments 4+0 4
6 CS 302 Numerical Methods and Programming 3+1 4
PRACTICAL
7 EE 391 Circuits and Networks Lab 3 2
8 EE 392 Electrical Measurements Lab 3 2
9 EC 392 Digital Electronics Lab 3 2
10 M(CS) 382 Numerical Methods and Programming Lab 3 2
35 31
SEMESTER -1V
SI. No. Subject Code Subject Periods | Credit Points
THEORY L+T
1 EC 401(EI) Analog Integrated Circuits 4-+0 4
2 EI 402 Sensors and Transducers 4+0 4
3 EI 403 Industrial Instrumentation — I 4+0 4
4 CS 404(EI) Computer Organization and Architecture 3+0 3
5 EI 405 Microprocessors and Microcontrollers 4+0 4
6 CS 405(EI) Data Structures and Algorithms 4+0 4
PRACTICAL
7 EI 491 Microprocessor and Microcontroller Lab 3 2
8 EI 492 Sensors and Transducers Lab 3 2
9 CS 492 Data Structures Lab 3 2
SESSIONAL
10 HU 481 Technical Report Writing and Language 3 2
Practice Lab
35 31
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SEMESTER -V

SI. No. Subject Code Subject Periods | Credit Points
Theory L+T
1 EI 501 Industrial Instrumentation — I1 4+0 4
2 EI 502 Microprocessor based Systems 4+0 4
3 EE 511(EI) Control Theory 4+0 4
4 EC 511(EI) Analog Communication Theory 4+0 4
5 EC 512(E) Digital Signal Processing 4-+0 4
PRACTICAL
6 EI 591 Industrial Instrumentation Lab 3 2
7 EE 581 Control Engineering Lab 3 2
8 EC 591 Analog Electronic Circuits Lab 3 2
9 EI 592 Microprocessor based Systems Lab 3 2
32 28
SEMESTER - VI
SI. No. Subject Code Subject Periods | Credit Points
THEORY L+T
1 EI 601 Process Control — | 4+0 4
EC 601(EI) Digital Communication 4+0 4
3 EI 602 Optoelectronics and Optical 4+0 4
Instrumentation
4 CS 611(ED) Computer Networking 4+0 4
5 EI 603 Electronic Instrumentation and 4+0 4
Measurement
PRACTICAL
6 EC 691 Communication Lab 3 2
7 CS 691 Computer Networking Lab 3 2
8 El 691 Electronic Instrumentation and 3 2
Measurement Lab.
SESSIONAL
9 EI 682 Group Discussions and Seminar 3 2
10 EI 683 Industrial Training and Evaluation? 3 2
35 30
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SEMESTER - VII

SI No. Subject Code Subject Periods | Credit Points
Theory L+T
1 EI 701 Telemetry and Remote Control 4+0 4
2 EE 701(EI) Power Electronics 4+0 4
3 EI 702 Process Control — 11 4+0 4
4 EI 703 Analytical Instrumentation 4-+0 4
PRACTICAL
5 EI 791 Process Control Lab 3 2
6 EI 792 Telemetry and Remote Control Lab 3 2
7 EI 793 Project 6 4
SESSIONAL
8 EI 784 Seminar 3 2
31 26
SEMESTER — VIII
SL No. Subject Code Subject Periods | Credit Points
THEORY L+T
1 EI/CS 801 Elective — 1 4+0 4
2 EC/IT 802 Elective — 11 4+0 4
3 HU 801 Values and Ethics in Profession 3+0 3
4 HU 802(EI) Industrial Management 4+0 4
Sessional
5 EI 882 General Viva-Voce 4
6 EI 883 Project 6 4
PRACTICAL
7 EE 894 Power Electronics Lab 3 2
24 25
SL No. Subject code Subject
(a) EI 801(a) Power Plant Instrumentation
Elective — I (b) EI 801(b) Non-destructive Testing Methods
(c) CS 801(c) Soft-computing Techniques
(d) EI 801(d) Biomedical and Ecological Measurements
SL No. Subject code Subject
(a) EC 802 (a) Digital System Design using VHDL
Elective — II (b) EC 802 (b) Embedded Systems
() IT 802 (c) Multimedia Techniques
(d) EC 802 (d) Mobile Communication
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(All periods will be of at least 50 minutes duration)

CIRCUIT THEORY AND NETWORKS
Code : EE 301(EI)
Contacts : 4L

Credits : 4

Topic No. of periods
Module I
Systems Concepts: Causality, linearity and time-invariance, Principle of superposition, 6
Circuit as a system, Integro-differential equation representation, duality
Passive Elements and Sources: Mathematical representation of ideal resistors, inductors 3

and capacitors, Real or non-ideal passive elements

Module 11
Ideal independent voltage and current sources, Dependent sources. 4
DC Circuits: Ohm’s law revisited, ohmic and non-ohmic elements, Kirchoff’s current 6

and voltage laws, Series and parallel circuits, Maxwell’s mesh current method, Node
voltage method, Thevenin’s theorem, Norton’s theorem, Source transformation and its
application, Maximum power transfer theorem

Module III

Two port networks, Open circuit Impedance and Short circuit Admittance parameters, 4
Transmission parameters, hybrid parameters, and their inter-relations

Sinusoidal Steady-state Analysis: Sinusoid and its transformation to a phasor, Current 8

and voltage phasors in single-element circuits, Simple R-L and R-C series circuits,
Concepts of reactance, impedance, susceptance and admittance as phasors

Module IV

Parallel and series-parallel circuits, Apparent, real and reactive power, Power factor, 6
Maxwell’s mesh current method and Thevenin’s theorem in AC circuits, Series
resonance, Bandwidth and Q-factor, Parallel resonance, Mutual inductance and coupled
circuits, general two-port networks.

Module V

Transients in DC Circuits: Application of Laplace Transforms in circuit theory, Concept 6
of s-domain variables. Solution of simple R-L, R-C and R-L-C circuits containing dc
excitation

3-Phase Circuits: Generation of a balanced, 3-phase supply and its phasor 5
representation, Phase and line voltages and currents for star- and delta-connected loads,
Power and reactive power measurement using two-wattmeter method.

48

Books:
1. Network Analysis, M.E.Van Valkenburg (Pearson Education)
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2. Engineering Circuit Analysis, W.H.Hayt, J.E.Kenmerly, S.M.Durbin,(TMH)
3. Network and Systems, Ashfaq Husain,(Khanna Book Publisher)

4. Network and Systems, D.Roychowdhury,(New Age International)

5. Modern Netwok Analysis, F.M.Reza & S.Seely, McGraw Hill.

DISCTRETE ELECTRONIC CIRCUITS
Code : EC 301(ED)
Contacts : 3L

Credits : 3
Topic No. of periods
Module I
Review of basic transistor circuits: CE, CB and CC modes of operation, Biasing, Q- 8
point.
Module 11
Types and classification of amplifiers 12

a) Small signal amplifiers — analysis and frequency response of different modes (CB,
CE, CC).

b) Large signal amplifiers (Power amplifiers: Class A, Class B, Class C) — analysis,
Power and efficiency calculations, push-pull, complementary symmetry, quasi-
complimentary symmetry.

Module 11T

Different configurations of feedback amplifiers-voltage series, voltage shunt, current 8
series and current shunt, effects on gain, i/p and o/p impedances.

Module IV

Oscillator: Criterion for oscillation, RC oscillator - phase shift and Wien Bridge 8
oscillator, LC oscillators — Hartley, Colpitt and tuned circuits.

36

Books:

1. Integrated Electronics: Millman and Halkias, TMH
2. Discrete Electronic Circuits: Schilling and Belove, TMH
3. Microelectronic Circuits : A. S. Sedra and K. C. Smith, Oxford University Press
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MATHEMATICS
Code : M 302
Contacts : 3L+ 1T
Credits : 4
Topic No. of
periods
Module I
Fourier Series: Introduction: Euler’s formula; Problems on general Fourier Series; Conditions 12

for Fourier Expansion; Fourier Expansions of Discontinuous Functions; Even and Odd
functions; Change of interval; Half range series; Typical Waveforms (Square, Saw-toothed,
Triangular, Half Wave rectifier, Full Wave rectifier); Parseval’s Identity (statement only);
Fourier Transform (FT) and its properties; Inverse Fourier Transform (statement only); Fourier
transform of derivative (statement only); Convolution (statement only); Application of Fourier
Transform in solving partial differential equations — Laplace’s Equation (2D only), Heat
Conduction Equation (1D only) and Wave Equation (1D only).

Module 1T

Calculus of Complex Variable: Functions; Limits and Continuity; Analytic Functions; 14
Cauchy Riemann Conditions; Analytic Continuation, Complex Integration and Cauchy's
Theorem; Cauchy's Integral Formula; Taylor's and Laurent Series; Zeros of an Analytic
Function; Poles; Essential Singularities; Residue Theorem (statement only) and it's application
to evaluation of integral; Introduction to Conformal Mapping; Simple problems.

Module 11T

Probability and Statistics: Mean, Median, Mode and Standard Deviation; Samples Space; 10
Definition of Probability; Conditional Probability; General Multiplication Theorem;
Independent Events; Bayes' Theorem; Random Variable; Discrete and Continuous Probability
Distributions - Probability mass function; Probability density function; Distribution Function;
Expectation; Variance; Probability Distribution—Binomial, Poisson and Normal. Correlation
and Regression; Method of Least Squares; Linear Curve Fitting.

Module IV

Graph Theory: Graphs, Digraphs; Isomorphism; Walk; Path; Circuit; Shortest Path: Dijkstra's 12
Algorithm; Tree; Properties of Tree; Binary Tree; Fundamental Circuit; Minimal Spanning
Tree: Kruskal's Algorithm; Prim’s Algorithm. Cut Set; Fundamental Cut Set and Cut Vertices;
Matrix Representation of Graphs (Adjacency and Incidence Matrices); Network; Flow
Augmenting Path; Ford-Fulkerson Algorithm for Maximum Flow; Max Flow — Min Cut
Theorem (statement only).

48
Books:

1. Rathor, Choudhari,: Discrete Structure And Graph Theory.

2. Gupta S. C and Kapoor V K: Fundamentals of Mathematical Statistics - Sultan Chand & Sons.

3. Lipschutz S: Theory and Problems of Probability (Schaum's Outline Series) - McGraw Hill Book.
Co.

4. Spiegel M R: Theory and Problems of Probability and Statistics (Schaum's Outline Series) -
McGraw Hill Book Co.
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5. Goon A.M., Gupta M K and Dasgupta B: Fundamental of Statistics - The World Press Pvt. Ltd.

6. Spiegel M R: Theory and Problems of Complex Variables (Schaum's Outline Series) - McGraw
Hill Book Co.

7. Bronson R: Differential Equations (Schaum's Outline Series) - McGraw Hill Book Co.

8. Ross S L: Differential Equations - John Willey & Sons.

9 Sneddon I. N.: Elements of Partial Differential Equations - McGraw Hill Book Co.

10. West D.B.: Introduction to Graph Theory - Prentice Hall

11. Deo N: Graph Theory with Applications to Engineering and Computer Science - Prentice Hall.
12. Grewal B S: Higher Engineering Mathematics (thirtyfifth edn) - Khanna Pub.

13. Kreyzig E: Advanced Engineering Mathematics - John Wiley and Sons.

14. Jana- Undergradute Mathematics

15. Lakshminarayan- Engineering Math 1.2.3

16. Gupta- Mathematical Physics (Vikas)

17. Singh- Modern Algebra

18. Rao B: Differential Equations with Applications & Programs, Universities Press
19. Murray: Introductory Courses in Differential Equations, Universities Press

20. Delampady, M: Probability & Statistics, Universities Press

21. Prasad: Partial Differential Equations, New Age International

22. Chowdhury: Elements of Complex Analysis, New Age International

23. Bhat: Modern Probability Theory, New Age International

24. Dutta: A Textbook of Engineering Mathematics Vol.1 & 2, New Age International
25. Sarveswarao: Engineering Mathematics, Universities Press

26. Dhami: Differential Calculus, New Age International

DIGITAL INTEGRATED CIRCUITS
Code : EC 302(ED)
Contacts : 4L

Credits : 4

Topic No. of periods
Module I
Number systems and codes - Positional number system, Radix conversion, Different 3
types of BCD, ASCII, EBCDIC, Gray.
Binary Arithmetic - R’s and ( R-1)’s complement representation, Subtraction using 4
1’s and 2’s complement representation, Concept of overflow, BCD addition.
Fundamental logic operators, Boolean Algebra. 2
Module 1I
Combinational Logic Design — Definition, Truth Table, SOP and POS realization 2
from truth table
Logic minimization using K-map, Minterms and Maxterms, Minimization with 2
don’t care terms; Examples. Concept of combinational hazard
Quine-McClusky’s tabular method of logic minimization 2
Examples of combinational logic design : Adder / Subtractor circuits; 2’s complement 4
ripple carry adder/subtractor circuit, Parity generator/checker circuit, Circuit for
Binary to Gray and Gray to Binary conversion.
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Encoder, Decoder, Demultiplexer and Multiplexer, Function realization using 4

decoder and multiplexer.

Module III

Sequential machine design - Concept of Moore and Mealy machine, State 2

transition diagram and State transition table

Various memory elements, latch and its use, Clocked flip-flops, SR, JK, D, T. 4

Timing constraints on edge triggered flip-flops

Conversion of one type of Flip-flop to another type, Design of sequence detector. 8

Asynchronous and synchronous counter design. Different types of registers. Sequence

generator.

Module IV

Programmable Logic Devices — PROM, PLA, PAL, FPGA 4

Integrated Circuit Logic Families - TTL, PMOS, NMOS, CMOS 4
45

Books:
1. Leach & Malvino—Digital Principles & Application, TMH
2. M. Mano - Digital Logic Design, Pearson .
3. Digital Fundamentals — T. L. Floyed, Pearson .

ELECTRICAL MEASUREMENTS AND INSTRUMENTS
Code : EE 302(EI)
Contacts : 4L

Credits : 4
Topic No. of periods
Module I
General features — Construction and principle of operation of moving coil, moving iron, 14
Dynamometer, Thermal and Rectifier type deflecting instruments. Deflecting,
controlling and damping torques, extension of instrument ranges using shunts,
multipliers and instrument transformers.
Module 1I
Measurement of low, medium and high resistances, Kelvins double bridge, multimeters, 9
megger, localization of cable faults using Murray and Varley loop methods.
Module III
D.C. and A.C. potentiometers, Measurement of high voltage, Electrostatic instruments, 12

measurement of inductances, capacitance and frequency by A.C. Bridges — Maxwell,
Schering, Anderson, De-Sauty, Wien.
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Module IV

Measurement of active power in polyphase circuits, various wattmeter connections. 8
A.C. and D.C. energy meters.

43

Books:

1. Golding E.W. & Wides F.C. : Electrical Measuring Instruments & Measurements ; Wheeler
2. Harris, F. K. — Electrical Measurements, Wiley.

NUMERICAL METHODS AND PROGRAMMING

Code : CS 302
Contacts : 3L + 1T
Credits : 4
Topic No. of
periods
Module I
Computer Number Systems; Overflow and underflow; Approximation in numerical 4

computation; Truncation and round off errors; Propagation and control of round off errors;
Chopping and rounding off errors; Pitfalls (hazards) in numerical computations (ill conditioned
and well conditioned problems).

Interpolation: Lagrange’s Interpolation, Newton’s forward & backward Interpolation Formula. 6
Extrapolation; Newton’s Divided Difference Formula; Error; Problems.

Module 11

Numerical Differentiation: Use of Newton’s forward and backward interpolation formula only. 2
Numerical Integration: Trapezoidal formula (composite); Simpson’s 1/3rd formula 4
(composite); Romberg Integration (statement only); Problems.

Numerical Solution of System of Linear Equations: Gauss elimination method; Matrix 4
Inversion; Operations Count; LU Factorization Method (Crout’s Method); Gauss-Jordan
Method; Gauss-Seidel Method; Sufficient Condition of Convergence.

Module III

Numerical Solution of Algebraic and Transcendental Equations: Iteration Method: Bisection 6
Method; Secant Method; Regula-Falsi Method; Newton-Raphson Method.

Numerical solution of Initial Value Problems of First Order Ordinary Differential 6
Equations:

Taylor’s Series Method; Euler’s Method; Runge-Kutta Method (4th order); Modified Euler’s
Method and Adams-Moulton Method.
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Module IV

C Language Overview: Loop; Recursion; Function; Array; Pointers; Structures and Unions; 14

Various types of File Access Methods: Sequential, Indexed Sequential, Random; Binary.
Various types of Files in C and Various types of File Handling Statements in C. Implementation
above Numerical & Statistical Problems in C Language;

46

Books:

VRN bR WD =

Numerical Analysis & Algorithms, Pradeep Niyogi, TMH, 1% ed.

C Language and Numerical Methods by C.Xavier

Introductory Numerical Analysis by Dutta & Jana

Numerical Method:Balagurusamy

Numerical Mathematical Analysis by J.B.Scarborough

Numerical Methods (Problems and Solution) by Jain, Iyengar , & Jain

Numerical Methods In Computer Applications — P.U.Wayse. EPH

Computer Oreinted Numerical Method- Dutta,N. ,Vikas

Numerical Methods with Programs in Basic Fortran Pascal & C++ - S.B.Rao, Universities
Press

. Computer Programming & Numerical Analysis — N.Dutta, Universities Press

. Numerical Methods for Engineers — Gupta, New Age International

. Numerical Solutions of Differential Equations — Jain M.K.,New Age International

. Numerical Methods for Scientific & Engg Computation — Jain M.K.,New Age International
. Numerical Analysis — Rao G.S.,New Age International

. Discrete Mathematical Structures — Rao G.S., New Age International

. Foundations of Discrete Mathematics — Joshi K.D., New Age International

. Applied Discrete Structures — Joshi, New Age International

. Groups, Rings & Modules with Applications — Adhikari, M.R.,Universities Press

ANALOG INTEGRATED CIRCUITS
Code : EC 401(ED)
Contacts : 4L

Credits : 4

Topic No. of periods
Module I
Operational Amplifier Fundamentals: Amplifier Fundamentals, The Operational 2
Amplifier, Op-Amp Characteristics. Op-Amp in open loop comparator mode, Different
applications
Linear Op-Amp Circuits: Basic Op-Amp Circuits, V-I Converter with floating and 6

grounded load, Current amplifier, Difference amplifier, Instrumentation amplifier,
Analysis of some typical Op-Amp circuits.

Module 1T

Non-linear Op-Amp Circuits: Schmitt trigger and applications, Precision rectifiers, 6

Analog switches, Peak detectors, S/H circuits

Practical Op-Amp limitations: D.C errors, Slew rate, Frequency response, Noise effect 2

10
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Module III

Ideal and Practical Integrators, Differentiators and solution of differential equations. 4

Active filters, Realization of Butterworth filters 2

Generalized Impedance Converter 2

Module IV

Multivibrators : Astable, Monostable 4

Signal Generators: Wien bridge oscillator, Triangular wave generator, Sawtooth wave 5

generator

Log/Antilog Amplifiers, Analog Multipliers and their applications 3

Module V

IC Voltage regulators — IC 723, 317, 78xx 3

Analogue to Digital Converters, Successive Approximation type, Dual Slope Integrator 6

type and Flash type. Digital to Analog Converters.

Integrated Circuit Timer 555 and its applications 3
48

Book

1. Millman & Halkias — Integrated El;ectronics, Tata McGraw Hill.
2. Franco—Design with Operational Amplifiers & Analog Integrated Circuits, TMH
3. Schilling & Belove—Electronic Circuit : Discrete & Integrated , TMH
4. Gayakwad R.A - OpAmps and Linear IC’s, Pearson .
5. Coughlin and Driscoll — Operational Amplifier and Linear Integrated Circuits — Pearson Education
Asia.
SENSORS AND TRANSDUCERS
Code : EI 402
Contacts : 4L

Credits : 4
Topic No. of periods

Module I
Definition, principles of sensing and transduction, classification 1
Mechanical and Electromechanical sensors 1

= Resistive (potentiometric) type: Forms, materials, resolution, accuracy, 2

sensitivity
=  Strain Gauges: theory, types, materials, design consideration, sensitivity, 2

gauge factor, variation with temperature, adhesives, rosettes

= Inductive sensors: common types- reluctance change type, mutual
inductance change type, transformer action type, magnetostrictive type- 3
brief discussion with respect to materials, construction and input output
variables, Ferromagnetic plunger type-short analysis

= LVDT: Construction, materials, output-input relationship, I/O curve,
discussion 2

=  Proximity sensor

11
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Module 1T

Capacitive sensors: Variable distance- parallel plate type, Variable area- parallel plate, 3
serrated plate/teeth type and cylindrical type, variable dielectric constant type:
calculation of sensitivities

Stretched Diaphragm type: microphones, response characteristics 2
Piezoelectric elements: piezoelectric effects, charge and voltage coefficients, crystal 3
model, materials, natural and synthetic types — their comparison, force and stress
sensing, ultrasonic sensors

Module 11T

Thermal sensors:
Material expansion type: solid, liquid, gas and vapour 2
Resistance change type: RTD, materials, construction, tip sensitive and stem sensitive
type, Thermister materials, shapes, ranges, accuracy specifications.

Thermoemf sensors: types, thermoelectric powers, general consideration

Junction semiconductor type IC and PTAT type

Radiation sensors: types, characteristics and comparisons

Pyroelectric type

—_ NN =W

Module IV

Magnetic sensors:

Sensors based on Villari effect for assessment of force, torque, proximity; Wiedemann
effect for yoke coil sensors, Thomson effect.

Hall effect and Hall drive, performance characteristics 4

Radiationsensors: LDR, photovoltaic cells, photodiodes, photo emissive cells- types,

materials, construction, response 2
Geiger counters, Scintillation detectors 2
Introduction to Smart sensors 2

41

Books:

1. D Patranabis, Sensors and Transducers, PHI, 2M ed.
2. E. A. Doebelin, Measurement Systems: Application and Design
Mc Graw Hill, New York
3. H. K. P. Neubert, Instrument Transducers, Oxford University Press, London and Calcutta

INDUSTRIAL INSTRUMENTATION-I

Code : E1 403
Contacts : 4L
Credits : 4

Topic No. of periods
Module I
Static and Dynamic errors: Standard inputs and system analysis for evaluation of such 4
errors. Definition of precision, hysteresis, nonlinearity, sensitivity, speed of response,

12
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fidelity.

Statistical error analysis, mean, median, mode, average, estimates, distribution, probable 6
error, standard deviation, test of normal distribution, chi-squared test curve fitting (a)
method of sequential differences (b) method of extended differences and (¢) method of
least squares

Module 1T

Industrial weighing systems : Link—lever mechanism, Load cells — pneumatic, piezo- 6
electric, elastic and magneto-elastic types - their mounting, pressductor, different
designs of weighing systems, conveyors type, weighfeeder type.

Linear and angular measurements; Measurement of straightness, flatness, roundness and 3
roughness.

Module 111

Measurement of Force, Velocity, Acceleration, Torque, Strain gauge or piezoelectric 6

force cells, Tachometers — Eddy current type, Stroboscopes, Encoders, non-contact type
rpm meters (optical & magnetic), seismic accelerometer, piezoelectric accelerometer,
Measurement of vibration and shock.

Small displacement measurement/ Proximity measurement - Inductive / magnetic, 4
optical, capacitive and ultrasonic techniques Flapper nozzle system- pneumatic force
balance and motion balance system.

Module IV

Pneumatic relay, filters, regulators, pneumatic transmitters, Electronic transmitters - 6
hardware/software, linearization, isolation.

Reliability: definition on the basis of Gaussian and normal distribution function, MTTF, 4
Bath Tub curve, operating life and cumulative failure analysis.

Instrumentation in hazardous area: site, material and temperature classification. Intrinsic 5

safety, pressurization, incendiary and non-incendiary systems, Combustible gas
detection, enclosures- explosion proof type, other classification. Safety standards: IP
and NEMA.

44
Books:
1. D. Patranabis, Principles of Industrial Instrumentation, TMH, New Delhi, 2" Ed.
2. D.V.S. Murthy, Transducers and Instrumentation, PHI, Delhi
3. B. G. Liptak, Instrument Engineers Handbook, vol-I and vol-II, Chilton Book Co. Philadelphia
4. M.M.S. Anand, Electronic Instruments and Instrumentation Technology, PHI, Delhi
5. D. Patranabis, A Textbook of Instrumentation and Control, Umesh Publications, Delhi.

COMPUTER ORGANIZATION AND ARCHITECTURE
Code : CS 404(EI)

Contacts : 3L

Credits : 3

13
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Topic No. of periods
Module I
Brief history of Computers, General organization of a digital computer, Introduction to 4
Von Neumann architecture
Interconnection Structure, Bus, Bus interconnection 2
Module 1I
Arithmetic Logic Unit: arithmetic and logic operations, arithmetic and logic operands, 8

construction of an arithmetic and logic unit, bit slice unit, IEEE standards for floating
point number representation, truncation techniques

Processor organization, Register organization, Instruction cycle 4
Module III
Instruction sets, formats and types 2
Control unit design, Hardwired and Microprogrammed control 8
Module IV
Semiconductor, magnetic and optical memories (Primary, Secondary and tertiary 4

storage), memory organization, virtual memory, cache memory and interleaved
memory, CD ROM, Static and Dynamic RAM

Interrupt, interrupt generation, interrupt handling and interrupt service routine, 2
exception,
Concepts of I/O organization, Data transfer methods, Programmed 1/0, DMA, Interrupt 2

based transfer, I/0 channels, I/O processors

Module V

Architecture classification, Parallel computers-classification, Harvard architecture, 8
Pipelining, pipeline hazards, Multiprocessors, Array processors

44

Books:

Computer Architecture & Organization, J.P.Hayes, McGraw Hill

Computer System Architecture, M. Mano, Pearson .

Computer Organisation & Architecture, W. Stallings, Pearson .

Computer Architecture — A Quantitative Approach, John Hennessy and David A
Patterson.

PR

MICROPROCESSORS AND MICROCONTROLLERS
Code : EI 405

Contacts : 4L

Credits : 4

14
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Topic

No. of periods

Module I

Introduction to microprocessors : Hardware Overview of 8085: Internal architecture,
Address bus, Data bus and Control bus, Clocking, Reset operation, Status pins

Programming the 8085: Introduction to microprocessor programming paradigm,
Assemblers, Linkers, Loaders and Cross-compilers. Assembly language Programming -
Instruction format, Instruction set. Use of flowcharts to build-up simple programs, Stack
and Stack handling, Programming exercises

12

Module 1T

Timing Diagrams: Instruction cycle, machine cycle, T-states. Analysis of Memory and
1/O read/write cycles. Generic state transition diagram

Interrupts: Introduction, Interrupt vector table, Interrupt service routine, Interrupt
timing, Design of programs using interrupts

Module 11T

Data Transfer Schemes & Interfacing: Serial and parallel data transfer schemes, Polling
and interrupt driven data transfer, Direct memory access, Interfacing input-output ports,
Programmable peripheral devices (PPI) — Intel 8255, Programmable interval timer —
Intel 8254, Interfacing A/D and D/A converters

Module IV

Introduction to single chip microcontrollers: Intel MCS-51 family features - 8051/8031
architecture - pin configuration - basic assembly language programming & application
examples.

12

43

1. Douglas V. Hall — Microprocessors & Interfacing, Tata McGraw-Hill
2. Predko, Programming & Customising 8051 Microcontroller, TMH

3. Ramesh S. Gaonkar, Microprocessor Architecture, Programming and Applications with the

8085A/8080A, Wiley Eastern Limited.

4. Muhammed Ali Mazidi and Janice Gillispie Mazidi, The 8051 Microcontroller and Embedded

Systems, Pearson Education Inc., Fifth Edition, 2003

DATA STRUCTURES AND ALGORITHMS
Code : CS 405(EI)

Contacts : 4L

Credits : 4

Topic

No. of periods
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Module I
Time and Space Analysis of Algorithms -Order Notations 4
Linear Data Structures -Sequential Representations -Arrays and Lists, Stacks, Queues 8

and Dequeues, Strings. Applications.

Module 11

Linked Representation Linear linked lists. Circular linked lists. Doubly linked lists, 5
Applications.

Recursion Design of recursive algorithms, Tail Recursion, When not to use recursion. 4

Removal of recursion.

Module ITT

Non-linear Data Structures: Trees - Binary Trees, Traversals and Threads. Binary 10
Search Trees, Insertion and Deletion algorithms. Height-balanced and weight-balanced
trees, B-trees, B+- trees, Application of trees

Module IV

Graphs Representations. Breadth, first and Depth-first Search, Shortest Path algorithm, 4
Minimal Spanning Tree.

Hashing .Hashing Functions, Collision Resolution Techniques. 3
Module V

Sorting and Searching Algorithms -Bubble sort. Selection Sort. Insertion Sort, Quick 8

sort, Merge Sort. Heap sort and Radix Sort

46

Books :

1. Aho Alfred V., Hopperoft John E., Ullman Jeffrey D., “Data Structures and Algorithms”,
Pearson .

2. Horowitz Ellis & Sartaj Sahni, “Fundamentals of Data Structures”, Galgotria Pub.

3. S. Chattopadhyay, D. Ghoshdastidar and M. Chattopadhyay, “Data Structures through C
Language”, BPB Publications

4. Weiss Mark Allen, “Algorithms, Data Structures, and Problem Solving with C++”, Pearson ..

INDUSTRIAL INSTRUMENTATION-II
Code : EI 501

Contacts : 4L

Credits : 4

Topic No. of periods

Module I

Measurement of Pressure and Vacuum:

16
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Pressure: 11
Manometer- various types, accuracy, ranges.
Elastic types - Bourdon gauge, diaphragm type, Bellows element type Pressure
and DP switches.
D/P transmitters, Electronic type :capacitive, piezoresistive and resonator type.
Installation of pressure measuring devices and systems with accessories like
seals, snubbers, manifolds.
Vacuum:
Mcleod Gauge, thermal conductivity gauge, ionization gauge
Module 11
Temperature Measurement:
Temperature scale, ITS 90, fixed points and interpolation equations 10
Filled in systems: liquid, gas and vapour, ranges, media, errors, construction details
and comparison, classification
Bimetal elements, Thermostats,
RTD: measuring circuits, ranges, errors and minimization of errors
Thermocouples including MI thermocouples: Circuits, ranges, errors, cold junction
compensation, compensating cables
Thermowell
IC temperature sensors. Thermistors: material, construction, analysis, errors and
ranges, temperature switches
Radiation Thermometer sensors used, spectral and other characteristics, Optical
Pyrometers.
Module 111
Level Measurement :
Gauge glass, float, displacers and hydrostatic types - their construction, errors and
ranges, D/P type sensors and their installation arrangement. 8
Capacitive type, Conductivity type
Bi-colour level gauges, Magnetic level gauges
Ultrasonic type, Microwave type, Radiation type Level gauges
Level switches
Module IV
Flow rate Measurement:
16

General consideration of fluid flow rate meters, units etc.

Laminar flow, Reynolds’s number, Effect of temperature and pressure on flow
rate measurement, Calibration of flow meters.

Head type: orifice, venturi, flow nozzle, annubar- analysis and calculation.
Area flow meter: Rotameter and Piston type.

Mass flow meter: Coriolis, Thermal, Impeller type.

Electromagnetic type, Ultrasonic type, Vortex type, Turbomagnetic type,

17
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Target type.
Positive displacement type.
Open channel flowmeter. Solid flowrate measurement

45

Books:

1. D. Patranabis, Principles of industrial Instrumentation, TMH, New Delhi, 2" Ed.
2. B. G. Liptak, Instrument Engineers Handbook, vol-I and vol-II, Chilton Book Co.

Philadelphia

3. D. M. Considine and G. D. Considine (Eds.) Process Instruments and controls Handbook, Mc

Graw Hill, New York

MICROPROCESSOR BASED SYSTEMS
Code : EI1 502

Contacts : 4L

Credits : 4

Topic

No. of periods

Module I

INTRODUCTION
Block Diagram of a typical microprocessor based system pointing out the role of
microprocessor and other peripheral blocks.

MICROPROCESSOR 12
Intel 8086/8088 Microprocessor: Architecture, Clock Generator, Resetting the

microprocessor, Wait State Inserting, Bus Buffering, Interrupts, and Assembly

Language Programming.

Module 11

Interfacing Memory 9
Classification, Memory Timing, Interfacing requirements, Interfacing Slow Memory,

Interfacing Static RAM (6116 — 2K, 6264 — 8K), Interfacing EPROM (2764 — 8K,

27256 — 32K), Address decoding (using logic gates and decoders, using PAL),

Designing Memory Modules (higher capacity say 512K) using memory chips (say 8K),

Interfacing Memory Modules to the microprocessor, Interfacing Dynamic RAM, Non

Volatile Memories

Module III

Interfacing I/O Devices 12

1/0 Controllers — 8279, 8259A, 8237A

18
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Interfacing of Digital /O Devices: Handshaking Logic, Programmed 1/O, Interrupt
driven 1/O, Direct memory access, High Power Device Interfacing — Wave shaping,
Driving and level shifting, Isolation

Examples: Interfacing and assembly language monitor program for Key Board (one
dimensional, two  dimensional) and Display (7-segment,  dot-matrix,
alphanumeric)through 8255A and 8279, Data Transfer between two microprocessor
based systems through 8255As, Mechanical and solid state Relays, Stepper Motor.
Analog Interfacing and Industrial Control:

Examples: Interfacing and assembly language monitor program for D/A Converter
(MC1408 8-bit D/A, DAC 1208 12-bit D/A), A/D Converter (ADCO0808 8-bit ADC,
ICL7109 12-bit ADC)

Module IV

System Design
Designing microprocessor based systems with monitor programs for single/ multipoint
Temperature Monitoring, Data Logger.

Serial Communication:
Asynchronous serial data communication, Serial Data transmission methods and
standards, USART and Intel 8251, RS-232C Serial Data Standard.

46

1. Douglas V. Hall — Microprocessors & Interfacing, Tata McGraw-Hill

2. Ray & Bhurchandi, Advanced Microprocessors & Peripherals, TMH

3. Predko, Programming & Customising 8051 Microcontroller, TMH

4. John Uffenbeck — Microcomputers and Microprocessors, PHI/ Pearson Education
5. Chowdhury & Chowdhury, Microprocessor & Perpherals, Scitech

6. Thyagarajan, Microprocessor & Microcontrollers, Scitech

7. Michel Slater — Microprocessor Based Design, PHI

8. Walter A. Tribel — The 8088 and 8086 Microprocessors, Pearson Education

9. Barry B. Brey — The Intel Microprocessors, PHI/Pearson Ed. Asia

10. Mathivanan, Microprocessors PC Hardware & Interfacing, PHI

CONTROL THEORY
Code : EE 511(EI)
Contacts : 4L

Credits : 4
Topic No. of periods
Module I
Introduction: Control systems, Physical elements of a control system, Abstract elements 2
of a control system, The design process

19
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Mathematical Model of Physical Systems: Introduction, Differential equation 4
representation of physical systems, Transfer function concepts, Block diagram algebra,
Signal flow graphs, Concepts of state, state variables and state model, State models of
linear continuous-time systems, Concept on Controllability and Observability,
Illustrative examples.

Feedback Characteristics of Control Systems: Introduction, Reduction of parameter 4
variation by use of feedback, Control of system dynamics by use of feedback, Control
of effects of disturbance signals by use of feedback, Regenerative feedback, Illustrative
examples.

Module II

Control System Components: Introduction, DC servomotors, DC tacho-generators, AC 4
servomotors, AC tacho-generators, Stepper motors, Synchro error detectors, Areas of
Application.

Time Response Analysis: Introduction, Standard test signals, Performance indices, Time 6
response of first order system, Time response of second order systems, Design
specifications of second order systems, Compensation schemes, Design specifications
of higher order systems.

Module ITT

Stability Analysis in Time Domain: The concept of stability, Assessment of stability 6
from pole positions, Necessary conditions for stability, Routh Stability Criterion,
Relative stability analysis, Illustrative examples.

Root Locus Technique : Introduction, The root locus concept, Root locus construction 3
rules, Root contours, Case studies.

Module IV

Frequency Response Analysis: Introduction, Performance indices, Frequency response 6
of second order systems, Polar plots, Bode plots, All pass systems, Minimum-phase and
Non-minimum-phase systems, Illustrative examples.

Module V

Stability Analysis in Frequency Domain: Introduction, A brief review of Principle of 6
Argument, Nyquist stability criterion, Assessment of relative stability — Gain Margin
and Phase Margin, Closed loop frequency response, [llustrative examples.

Introduction to Design: The design problem, Concepts of cascade and feedback 4
compensation, Realization of basic compensators, Case studies.

45
Books :
1. Nagrath I. J. and Gopal M.,“Control Systems Engineering”, New Age International (P) Ltd.
3. Ogata K, “Modern Control Systems”, Pearson Education
4. Benjamin C. Kuo, “Automatic Control Systems”, PHI
5. Gopal: Modern Control System, New Age International
ANALOG COMMUNICATION

Code : EC 511(ED)
Contacts : 4L

20
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Credits : 4

Topic

No. of periods

Module I

Signal Transmission through Linear Systems : Condition for distortionless
transmission of signals through networks. Different types of distortion and their effect
on the quality of output signals. Transmission of transient signals, distortion analysis.

Module II

Amplitude Modulation : Modulation principle and definitions, spectrum and power
considerations, DSB,SSB, VSB and AM principles. Different type of modulator
circuits, Square law modulator, Balanced modulator. Different circuits for generation of
SSB and VSB. Basic principle of coherent detections, Square law detectors, Average
envelope and peak envelope detectors. Carrier recovery.

14

Module ITT

Frequency and Phase Modulation : Principles and definitions, Relationship between
frequency and phase modulations. Circuit for realization of FM and PM. Different type
of demodulator, discriminator, use of PLL etc.

14

Module IV

Basic block diagram of radio transmitter (AM and FM), Basic block diagram of a radio
receiver, Super-heterodyne principle, its advantages. Mixer principle and circuit, AGC.

Module V

System Noise : Signal to noise ratio of SSB, DSB, AM for coherent and envelope and

square law detection, Threshold effect. Signal to noise calculation for FM and threshold.

46

Books :

[

G. Kennedy -Electronic Communication System , TMH

N

Inc. Int. End.

Singh& Sapre: Communication Systems: Analog and Digital, TMH
Taub and Schilling — Principles of Communication system —TMH
Haykin S. - Communication systems —PHI

Carlson R.B. — Communication Systems 4 /e, Mc. Graw Hill.

NNk

DIGITAL SIGNAL PROCESSING
Code : EC 512(ED)

Contacts : 4L

Credits : 4

Hancock — An introduction to the Principles of Communication Theory —-TMH.

Lathi B.P., HRT -Modern Digital and Analogue Communications System , Rinhart & Winstory

21




West Bengal University of Technology
BF-142, Salt Lake City, Kolkata-700064

Revised Syllabus of B.Tech in AEIE(To be followed from the academic session,July
2006 .i.e. for the students who were admitted in Academic Session 2005-2006)

Topic No. of periods
Module I
Description of Signals and Systems: Types of signals and their characteristics, types of 2
systems and their behavior.
Discrete-time description of signals: Discrete-time sequences, their frequency domain 4

behaviour, comparison with analog signals, convolution of two sequences, sampling a
continuous function to generate a sequence, reconstruction of continuous-time signals
from discrete-time sequences.

Module 1T

Discrete-time description of systems: Unit-sample response of a system, Time-invariant 6
systems, Superposition principle for linear systems, Stability criterion for discrete-time
systems, Causality criterion for discrete-time systems, Linear constant-coefficient
difference equations.

Module 11T

Discrete-time Fourier transform: Definition of Fourier transform ( FT), important 4
properties of FT, properties of FT for real-valued sequences, use of FT in signal
processing, FT of special sequences, the inverse FT, FT of the product two discrete-time
sequences

Discrete Fourier Transform: The definition of the Discrete Fourier Transform (DFT), 6
computation of the DFT from the discrete-time sequence, properties of the DFT,
circular convolution, performing a linear convolution with the DFT, computations for
evaluating the DFT

Module IV

Z-transform: Definition of the z-transform, properties of the z-transform, the system 6
function of a digital filter, combining filter sections to form more complex filters, digital
filter implementation from the system function

Relationship between the Fourier transform and the z-transform, the z-transform of 3
symmetric sequences, the inverse z-transform

Module V

Digital filter: Definition and anatomy of a digital filter, frequency domain description of 6
signals and systems, typical applications of digital filters, replacing analog filters with
digital filters, filter categories: IIR and FIR, recursive and non-recursive

Digital Filter Structures: The direct form I and II structures, Cascade combination of 6
second-order sections, parallel combination of second-order sections, Linear-phase FIR
filter structures, Frequency-sampling structure for the FIR filter.

Effect of word length: Round off error, truncation error, qunatization error, limit cycle 2

Books :
1. Theory and Applications of Digital Signal Processing — Rabiner and Gold, Pearson

2. Digital Signal Processing — Oppenheim and Schafer, Pearson
3. Digital Signal Processing : A Computer Based Approach, Sanjit K. Mitra, TMH
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PROCESS CONTROL -1
Code : EI 601
Contacts : 4L

Credits : 4
Topic No. of periods
Module I
The basic process control loop - different blocks in it, how is it different from ‘servo’ 2
loop.
Process modelling, process equations — their limitations - general approach. Typical 3
processes and derivation of their transfer functions.
Effect of disturbances and variation in set point in process control. 3

Offset - why does it appear, analysis, how is it eliminated ?

Module 1I

Process Reaction Curves, Controllability - using (i) deviation reduction factors (ii) gain 4
bandwidth product, State controllability, Self regulation.

Schemes and analysis of 2

(i) On-off control, Time proportional control
(i1) PI and PID Control — Ziegler — Nichols method, Cohen - Coon method and 3-C

method of parameter adjustment 3
Module III
Controllers - development, diagrams and brief analysis 5
(1) Pneumatic
(i1) Hydraulic

(iii) Electronic
(iv) Test of Controllers

Multiloop control strategies: schemes, brief analysis and uses 6
(i) Ratio control
(i1) Cascade control
(iii) Feedforward control
(iv) Multivariable control

Module 1V
Schemes of control of Flow, Level, Pressure, Temperature. 3
Final Control Element: Types of Actuators and Control valves, Safety and solenoid 7

valves, Pneumatic Actuators, Electrical Actuators, Valve characteristics, Cv values,
Valve sizing, Valve selection, cavitation, linearization, positioners, P-I and I-P
converters (Drive circuits for Electrical Actuators).

Module V

Elements of a digital control loop. Development of a control algorithm, Direct digital 2
control, Hierarchical control.

Control of a specific plant like: 6

(1) Distillation column.
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(i1) Combustion control in a boiler.
(iii) Drum Level Control.

46

Books:
1. D. Patranabis, Principles of Process Control, TMH, New Delhi, 2" Ed.
D. P. Eckman, Automatic Process control, John Wiley, New York
B. G. Liptak, Instrument Engineers Handbook, Chilton Book Co., Philadelphia
P. Harriott, Process control, Mc Graw Hill, New York

Rl el

DIGITAL COMMUNICATION
Code : EC 601(ED)

Contacts : 4L

Credits : 4

Topic

No. of periods

Module I

Introduction to Pulse Code Modulation, Linear and Non-linear quantization, Calculation
of Quantization Errors, Inter symbol Interference, Eye Pattern and Equalization, Delta
Modulation.

Quantization Error, Limitations of Delta Modulation - Slope Overload. Adaptive Delta
Modulation, Differential PCM, Linear Predictive Encoding.

Module II

Base-band Signal Receivers, Optimum Filtering, Matched Filtering. Coherent Reception
Correlation, ASK, PSK, DPSK, FSK, MSK Principles, Error analysis of coherent
detection of PSK and FSK signals QPSK, MSK Principles and System

10

Module 11T

Time Division Multiplexing - Pulse Stuffing and Word Stuffing, Frequency Division
Multiplexing and Concept of Code-Division Multiplexing.

Need for synchronization, Bit Synchronizer, In-phase and Mid-phase Synchronizer,
Early late Gate Synchronizer, Frame Synchronization.

Module IV

Fixed Equalizer, Linear Equalizers and Decision Directed Equalizers, Partial Response
Signaling.

Block Codes. Definitions, Generator and Parity Check, Matrix Error Control Capacity,
Standard Array, Cyclic Codes-Description, Encoding with an (n-k) Stage Shift Registrar
and (k) - Stage Shift Register, Syndrome Calculation and Error Detection

46

Books :

1. Digital and Analog Communication Systems - Leon W. Couch, II, Pearson Education
2.  Modern Digital and Analog Communication Systems - B. P. Lathi, Oxford University Press
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3. Digital Communications- Fundamentals and Applications - Bernard Sklar, Addison Wesley
Longman

OPTOELECTRONICS AND OPTICAL INSTRUMENTATION
Code : EI 602
Contacts : 4L

Credits : 4
Topic No. of periods
Module I
Introduction- Definitions, wave- particle duality, radiometry principles 2
Geometrical optics: Optical path, formation principle, image formation, refractive index, 5
Hygienic principle of wave front, laws of reflections and refractions.
Gaussian and Newtonian formulae for single surface, simple lenses, mirrors, primary
observations
5
Module 11
Mechanism of eye, single camera, aperture and stops 4
Microscope, telescope, Numerical aperture, profile projector 5
Dispersion - prisms, refractometers 2
- gratings, monochromator, spectrometer 3
Module 111
Optoelectronics : LED, LDR, photoelectric cells, PIN diodes, photo diodes, 5
optoisolators, optocouplers — characteristics, noise figures, applications
Laser sources — mechanisms of generations, types — gas, liquid, semiconductors, general 5
analysis
Module IV
Fiber optics, materials, construction, operational modes, applications as sensors 5
Holographic techniques 4
45
Books:

1. P. Bhattacharjee, Semiconductor Optoelectronic Devices, Pearson
2. W. Hawkes, Optoelectronics- An Introduction, PHI
3. C. K. Sarkar, Optoelectronics and Fiberoptics communication, New Age International

COMPUTER NETWORKING
Code : CS 611(EI)

Contacts : 4L

Credits : 4
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Topic

No. of periods

Module I

Introduction of Computer Networks and Data Communication Services, Roles of
Network

Network Topologies, Data Transmission modes — Simplex, Duplex, Half-duplex, The
Reference Models: OSI, TCP/IP

Module 1T

Physical layer, Different communication media, Digital to digital encoding techniques,
Digital to analog encoding techniques, QAM, Synchronous and asynchronous data
transmission, DTE and DCE, Circuit switching, packet switching and message
switching, Multiplexing, ISDN services, ATM networks

Module III

Introduction to mobile communication — GSM and CDMA, Ad hoc Networks

Design of data link layer, data link protocol, framing, error and flow control. Error
detection and correction. Example of data link protocols — HDLC, Multiple access
protocols — CSMA/CD, Wireless LAN protocols, IEEE standards

Module IV

Network layer - its internal organization, routing algorithms, hierarchical routing,
routing for mobile hosts, congestion control algorithms. The network layer in Internet,
the IP protocol/addresses/header

Transport layer services, Internet transport protocols

Network Devices — Repeater Hub, Switch, Bridge, Router, Gateway

Module V

TCP/IP protocols — ARP, RARP, BOOTP, Telnet, FTP, DNS, HTTP, SMTP, DHCP,
The Electronic Mail, Email gateways, the World Wide Web

Network security concepts.

Books:

1. A'S Tanenbaum — Computer networks, Prentice Hall of India, 3 Ed/ Pearson Education

W Stallings — Data & Computer Communication, Peasrson Education
Forouzan, Data Communication & Networking, (3™ Edition ), TMH
Zheng & Akhtar, Network for Computer Scientists & Engineers, OUP
Black, Data Communication & Networking, PHI

nbk v

ELECTRONIC INSTRUMENTATION AND MEASUREMENTS
Code : EI1 603

Contacts : 4L

Credits : 4

Topic

No. of periods
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Module I

Building blocks of Electronic Instruments: Voltage controlled oscillators, Phase Locked 8
Loop, Charge Amplifier, Programmable Gain Amplifier, Current Mirror, Voltage to
frequency and frequency to voltage converters

Module 1T

Analogue Electronic Instruments: Introduction, Basic Emitter Follower Voltmeter, 8
Voltmeters with IC Operational Amplifiers, True R.M.S Voltmeter, Peak Response and
rectifying type AC Voltmeters, Digital voltmeters, Electronic Ohmmeters, Q meter

Module ITT

Current measurement with Analogue Electronic Instruments — Current-to-voltage 4
converter type Electronic Ammeters, Chopper stabilized amplifiers for measurement of
very low voltages and currents.

Electronic Measurement of Power. 2
Module IV
Cathode ray oscilloscopes and its applications: Cathode Ray Tube, Deflection 6

Amplifiers, Oscilloscope Time Base, Dual-Trace Oscilloscopes, Oscilloscope Controls,
Oscilloscope Probes, Delayed time base oscilloscope, Digital Storage Oscilloscope.

Digital instruments: Introduction, Basic Digital Displays — LEDs and LCD panels. 3
Display Drivers and Latches, Time Base generation with Crystal Oscillators and

Dividers.

Design and Implementation of a simple Digital Frequency Meter, Errors in frequency 4

measurement — possible remedies, Time and Ratio measurement.

Module V

Spectrum Analyzer 3

Introduction to Virtual Instrumentation 3

Interference and Noises 4
45

Books:

1. Helfrick A.D. & Cooper W.D. : Modern Electronic Instrumentation & Measuring Instruments; Pear