UNIVERSITY OF MADRAS

M.Sc. DEGREE PROGRAMME IN PHYSICS

SYLLABUS WITH EFFECT FROM 2023-2024

Paper- 3 - LINEAR AND DIGITAL ICs & APPLICATIONS | | YEAR - FIRST SEMESTER

o %
Subject S 213 L
Subject Name 2 LIT|P| 3 |T| 5
Code = S sl s
O Ol 2
LINEAR AND DIGITAL ICs AND
429C1C APPLICATIONS Core 4 | 5175

Pre-Requisites

Knowledge of semiconductor devices, basic concepts of digital and analog electronics

Learning Objectives

YV VV VYV

To introduce the basic building blocks of linear integrated circuits.
To teach the linear and non-linear applications of operational
To introduce the theory and applications of PLL.

To introduce the concepts of waveform generation and introduce one special function ICs.
Exposure to digital IC*s

amplifiers.

UNITS

Course Details

UNIT I:
INTEGRATED
CIRCUITS AND
OPERATIONAL

Introduction, Classification of IC*s, basic information of Op-Amp 741 and
its features, the ideal Operational amplifier, Op-Amp internal circuit and
Op-Amp. Characteristics.

AMPLIFIER
LINEAR APPLICATIONS OF OP-AMP: Solution to simultaneous
equations and differential equations, Instrumentation amplifiers, V to | and

UNIT II: | to V converters.

APPLICATIONS OF | NON-LINEAR APPLICATIONS OF OP-AMP:

OP-AMP Sample and Hold circuit, Log and Antilog amplifier, multiplier and divider,
Comparators, Schmitt trigger, Multivibrators, Triangular and Square
waveform generators.

ACTIVE FILTERS: Introduction, Butterworth filters — 1st order, 2nd order

UNIT III: low pass and high pass filters, band pass, band reject and all pass filters.

ACTIVE FILTERS &
TIMER AND PHASE
LOCKED LOOPS

TIMER AND PHASE LOCKED LOOPS: Introductionto IC 555 timer,
description of functional diagram, monostable and astable operations and
applications, Schmitt trigger, PLL - introduction, basic principle, phase
detector/comparator, voltage controlled oscillator (IC 566), low pass filter,
monolithic PLL and applications of PLL
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VOLTAGE REGULATOR: Introduction, Series Op-Amp regulator, IC

UNIT IV: Voltage Regulators, IC 723 general purpose regulators, Switching
VOLTAGE Regulator.

REGULATOR & D to A AND A to D CONVERTERS: Introduction, basic DAC techniques -

Dto AAND AtoD | weighted resistor DAC, R-2R ladder DAC, inverted R-2R DAC, A to D

CONVERTERS converters -parallel comparator type ADC, counter type ADC, successive
approximation ADC and dual slope ADC, DAC and ADC Specifications.

CMOS LOGIC:CMOS logic levels, MOS transistors, Basic CMOS

UNIT V: Inverter, NAND and NOR gates, CMOS AND-OR-INVERT and OR-

CMOS LOGIC, AND-INVERT gates, implementation of any function using CMOS logic.

COMBINATIONAL
CIRCUITS USING

COMBINATIONAL CIRCUITS USING TTL 74XX ICs: Study of logic
gates using 74XX ICs, Four-bit parallel adder (IC 7483), Comparator (IC

TTL 74XX ICs 7485), Decoder (IC 74138, IC 74154), BCD to
& 7-segment decoder (IC7447), Encoder (1C74147), Multiplexer (1C74151),
SEQUENTIAL Demultiplexer (IC 74154).
CIRCUITS USING | SEQUENTIAL CIRCUITS USING TTL 74XX ICs: Flip Flops (IC 7474,
TTL 74XX ICs IC 7473), Shift Registers, Universal Shift Register (IC 74194), 4- bit
asynchronous binary counter (IC 7493).

UNIT VI: Expert Lectures, Online Seminars - Webinars on Industrial
PROFESSIONAL | Interactions/Visits, = Competitive  Examinations, = Employable  and
COMPONENTS Communication Skill Enhancement, Social Accountability and Patriotism

1. D. Roy Choudhury, Shail B. Jain (2012), Linear Integrated Circuit, 4th
edition, New Age International Pvt.Ltd.,NewDelhi,India

2. Ramakant A. Gayakwad, (2012), OP-AMP and Linear Integrated
Circuits, 4th edition, Prentice Hall / Pearson Education, NewDelhi.

3. B.L. Theraja and A.K. Theraja, 2004, A Textbook of Electrical

TEXT BOOKS technology, S. Chand & Co.

4. V.K. Mehta and Rohit Mehta, 2008, Principles of Electronics, S.
Chand & Co, 12th Edition.

5. V. Vijayendran, 2008, Introduction to Integrated electronics (Digital &
Analog), S.Viswanathan Printers & Publishers Private Ltd, Reprint. V.

1. Sergio Franco (1997), Design with operational amplifiers and analog
integrated circuits, McGraw Hill, New Delhi.

REFERENCE 2. G_ray,_ Mey_er (1995), _AnaIyS|s and PeS|gn of Analog Integrated
BOOKS Circuits, Wiley International, New Delhi.

3. Malvino and Leach (2005), Digital Principles and Applications 5th
Edition, Tata McGraw Hill, New Delhi
4. Floyd, Jain (2009), Digital Fundamentals, 8th edition, Pearson
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Education, New Delhi.

5. Integrated Electronics, Millman &Halkias, Tata McGraw
Reprint (2000)

Hill, 17th

1. https://nptel.ac.in/course.html/digital circuits/

2. https://nptel.ac.in/course.html/electronics/operational amplifier/

3. https://www.allaboutcircuits.com/textbook/semiconductors/chpt-

WEB SOURCES 7/field-effect-controlled-thyristors/
4. https://www.electrical4u.com/applications-of-op-amp/

5. https://www.qgeeksforgeeks.org/digital-electronics-logic-design-

tutorials/

COURSE OUTCOMES:
At the end of the course the student will be able to:

CO1 |Learn about the basic concepts for the circuit configuration for the design of linear

integrated circuits and develops skill to solve problems

K1, K5

CO2 Develop skills to design linear and non-linear applications circuits using Op-Amp

and design the active filters circuits.

K3

CO3 |Gain knowledge about PLL, and develop the skills to design the simple circuits

using 1C 555 timer and can solve problems related to it.

K1, K3

CO4 |Learn about various techniques to develop A/D and D/A converters.

K2

CO5 |Acquire the knowledge about the CMOS logic, combinational and sequential
circuits

K1, K4

K1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze; K5 — Evaluate

MAPPING WITH PROGRAM OUTCOMES:

Map course outcomes (CO) for each course with program outcomes (PO) and program specific

outcomes (PSO) in the 3-point scale of STRONG (3), MEDIUM (2) and LOW (1).

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10
coi | 3 3 3 3 2 2 3 3 3 2
co2 | 3 3 3 3 1 3 3 3 2 1
co3 | 3 3 3 3 1 3 3 3 2 1
co4 | 3 3 3 3 1 3 3 3 2 1
cos | 3 3 3 2 1 1 2 3 2 1

PSO1 | PSO2 | PSO3| PSO4 | PSO5 | PSO6 | PSO7 | PSO8 | PSO9 | PSO10

col | 3 3 3 3 2 2 3 3 3 2

co2 | 3 3 3 3 1 3 3 3 2 1

co3 | 3 3 3 3 1 3 3 3 2 1

co4 | 3 3 3 3 1 3 3 3 2 1

cos | 3 3 3 2 1 1 2 3 2 1
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