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Electronics Materials & Components (ETO01)

Audience: Students of Second YedlectronicsEngineering

Objective: : At the end of the course the student will learn aboutaterials used in construction and

fabrication of electronics and electrical components.
Contents

Electronic Materials -I

1. Introduction

2. Conductor Material
3. Magnetic Material
4

. Conductinng Materials

Electronic Materials -l
Semiconductor Material
Silicon (Si)

Germanium (Ge)

=

Selenium (Se)

Silicon carbide (SiC)

Magnetic Materials

Classification of magnetic materials

Domains
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Hysteresis

10. Hysteresis Loss

11. Permanent Magnetic Materials
12.CRGO

Electronic Passive Components -|
1. Introduction
2. Introduction to resistor
3. Characteristics of Fixesd Resistors
4. Skin Effect
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5.
6.
7.

Types of Fixed Resistors
Variable Resistors

Non Linear Resistorsg Thermisters

Electronic Passive Components -

1.
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Concept of Capacitor Formation
Expression for Capacitance
Types of Capacitor

Permittivity

Series and Parallel Combinations of Capacitor

Types of variable capacitors
Square law capacitor
General Purpose Variable Capacitors

Trimmer Capacitors

10. Characteristics of Capacitors

11. Specifications

Cables, Connectors & Wires

1.
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Introduction

Characteristics ofCables

Cables

Types of Cables

Types of Cable Sheaths Sheathed Cable
Connectors

Types of Connectors

Wires

Resistance Wires

10. Twin Core-Multicore Wires

11.Wire Sleevings

12. Characteristics of Insulating Materials

4
\

Leads

Different Sized Glass Capacitors

Co-Axial Cable




Inductor & Transformer

1.
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Introduction to Inductors

Winding of Inductor Coils
Specifications of Inductors

Types of Inductors

Frequency Responge of an Inductor
Transformer

Core Construction

Coil Construction

Specifications of Transformer

10. Structure of Transformer

11.Impedance Ratio

12. Types of Transformer and theirApplications

13. High Voltage Generation

14.Losses in Transformer

15. Shielding of Transformer

Switches, Relays & Displays

1.
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Introduction
Characteristics of Switches
Toggle Switch

Push Button Switches
Relays

General Purpose Relay
Reed Relays

Solid State Relay

Specifications of Relays

10. Testing of Relays

11.Types of Displays
12.LED (Light Emitting Diode)

Singal Layer codl

Wooden

former

Universas
wingng

Multiple section coll

DIP Switches




13.LED 7 Segment Display
14.Liquid Crystal Display
15. Nixie Tube

Microphone, Speakers & Batteries

1. Introduction to Microphones & Loudspeakers

2. Capacitor Microphones - o
3. Crystal Microphones TN\ ,\/"Z‘[ -
: . s 74 g &
4. Moving - coil Loudspeakers w— ﬁ/_,/,.f.:f-’
5. Horn type Loudspeakers e ot — H D | SR
6. Typical Specifications [ N\
\tod oy e mleo Lo
7. Speaker baffles and enclosures \dﬂ r A |
et "\\‘_\
8. Battery I D R
9. TypeS of Batteries Schematic Arrangement of a Wﬂ.;l“t Moving-coil
L nndansabnr J

10. Maintenance & Safety

Integrated Circuits & Surface Mount Device
1. Introduction

Classification of ICs

IC Fabrication

Metallization AU

Testing

Advantages of SMC's

Meaning of the Surface Mount Technology 7 | i

=

Soldering Process and Testing
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Adhesives
10. Solder Paste
11. Soldering Technique




Printed Circuit Board

=

Introduction

Copper Used in PCB
Electrochemicals

Artwork Rules andParameters
Preparation of singlesided PCB
Double sided PCB

Soldering and Soldering Techniques

Soldering with iron
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Soldering
10. Art Work Solder Pads
11. Multi Layer Artwork

12. Additive Wiring | Steps in Preparing Single - Sided PCB

13. Metallic Core PCBs

14.Final Protection

15. Environmental Testing
16. Failure

17.Repair

18. Maintenance

19. Procedure of Manufacturing a PCB



Electronic Measuring Instruments (ET02)

Audience: Students of Second YedlectronicsEngineering

Objective: At the end of the course the student will learn abowarious measuring instruments like
oscilloscope, generators, wave analysers, digital instruments.

Contents

Fundamentals

1.
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Introduction
Instrumentation Systems
Static Characteristics
Dynamic Characteristics
Methods of Measurements
Types of Errors

Source of Errors
Standards

Power Isolation

Units of Measurement & Instruments

1.
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Introduction

Units of Measurements

Dimensions of a Physical Quantity
Permanent Magnet Moving Coil Type
D.C Ammeter

Multirange Ammeter

D.C Voltmeter

Multirange Voltmeter

Loading

10.A.C Voltmeter Using Rectifiers

Input Meavurand
’

Semsor or
Primary
Transducer
.
Secondary
(ehoctncal) | *
Transducer
—— Fower I
y Supply
Signal
Conditionner |*
5
Dagtal Digotal Aralog Graphic Final Control |
Recon der Indhcator | Indicator Recoeder Uu.lllav,uotl Flement |
L Controller

Generalised Instrumentation System

7




11.A.C VoltmeterUsing Half Wave Rectifier
12.A.C Voltmeter Using Full Wave Rectifier
13. Calibration of D.C Instruments

14.Ohm Meter

15. Multimeter or VOM

16. Wattmeter

Measuring Parameters

1. Introduction to Bridges
Wheatstone® Bridge
Kelvin Bridge
Kelvin Double Bridge
GuardedWheatstone Bridge
Three Terminal Resistances
A.C Bridges

Capacitance Comparison Bridge
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Inductance Comparison Bridge
10. Maxwell's Bridge

11.Hay's Bridge

12. Schering's Bridge

13.Wien's Bridge

14.Harmonic Distortion Analysis

15. Phase Meter

Frequency & Time Measurement
1. Introduction

2. Frequency and Time Standards
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Digital Frequency Meter

Basic Circuit for Frequency Measurement

Digital Frequency Meter
Time Base Selector
Measurement of Time
Universal Counter

Measurement Errors

10. Crystal Calibration

Oscilloscope

1.
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Introduction

Screens for CRTs

Deflection Sensitivity

Basic Principle

Block Diagram of Oscilloscope
CRT Connections
Applications of CRO

Vertical Deflection System

Horizontal Deflecting System

10.Triggered Sweep CRO

11.Trigger Pulse Circuit

12.Probes

13.Measurement Using CRO

14. Measuranent of Phase Shift

15. Dual Trace Oscilloscope

16. Electronic Switch

17.Synchronization of the Sweep




Generators

1. Introduction

2. The Sine wave Generator _ R
BB
3. Standard Signal Generator - e o

4. Modern Laboratory Signal Generator

. Pulse Generator Circuit
| S fr— e
. AF Sine and Square Waw@enerator l Oucsator I [ — I

. Audio Frequency Signal Generation

5
6
7. Function Generator
8
9

. Video Pattern Generator

Wave Analyzers
-

1. Introduction gﬂé X\G\ by

2. Basic Wave Analyzer

3. Spectrum Analyzer N

4. Heterodyne Wave Analyzer Basic Wave Analyrer

5. RF Spectrum Analyzer
6. Applications of the Spectrum Analyzer
7

. Logic Analyzer

Digital Instruments E I
1. Introduction f

Analog to digital Converters ﬁ

Video Pattern Generator

Analog to Digital Conversion E’B E
L]

Successive Approximation

S T

Digital Voltmeter (DVM) i e e e e




7.
8.
9.

Dual Slope Integrating Type DVM
Digital Multimeter

Automation in Digital Instrument

10. Digital Storage Oscilloscope

11.Digital LCR Meter

12.Digital IC Tester

High Frequency Measurements

1.
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High Frequency Measurements
Q Meter

Causes of Error

Measurement of Capacitance

Measurement of Distributed Parameters
Transmission Line Parameters
Infinite Line

Line Distortion

e
-

Circuit Diagram of a Q-Meter

TWWWTTTTTU

Reflection and Reflection Coefficient (K)

10. Standing Wave Ratio (SWR)
11.Smith Chart

12.RF Voltage and power measurement

13. Antenna Radiation Pattern

Transducers

1.

2. Selecting a Transducer
3.
4

. Thermocouples

Electrical Transducer

Bimetallic Thermometer

Industrial platinum resistance thermometer




PressureMeasurement
Bourdon Tubes
Measurement of Flow

Measurement of Level

© © N o o0

Capacitive Method
10. Measurement of Displacement

11. Pneumatic Flapper Nozzle Assembly



Digital Techniques & Applications (ET03)
Audience: Students of Second Yed&lectronicsEngineering

Objective: : At the end of the course the student will learn abounhumber system, logic gates,
semiconductor theory, combinational logic circuits, electronic counters, converters, zener diode &
its applications.

Contents

Number Systems

1. Introduction vert (11101); into Secmal numbe
Binary Number System
Positive & Negative Logic System
Radix

Binary to Decimal Conversion

'!’lv

Decimal to Binary Conversion ‘ SINARY TO DECIMAL CONVERSION

Hexadecimal Number System

Hex to Binary and Binary to Hex Conversion
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Decimal to Hexadecimal Conversion

10. Binary Addition and Subtraction

Logic Gates

1. Introduction NOR gate
Types of Gates 0 0l X
ODD / EVEN Parity 1| 0
De-Morgan's Theorems

A LS Y "o o8

Half Adder and Full Adder oo o O ; %
Adder/Subtractor Close | Ooen | O

o o M WD

Semiconductor Families
1. Introduction
Classification of IC's

Characteristics of IC's

H WD

Current and Voltage Parameters



5. TTL Technology
6. TTL NAND Gate
7. Tristate TTL Gates
8. TSL TTINOT Gate
9. CMOS Inverter
10.PMOS

Combinational logic Circuits

1. Introduction
Multiplexers
4:1 Multiplexer
Demultiplexers
The Decimaitto-BCD Encoder
BCD to Decimal Decoder
The IC 7446

Multipoint Combinational Circuits
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Electronic Counters
1. Introduction
Multivibrators
Flip-Flop's
R-S FlipFlop Using Gates
Clocked D FlipFlop
Edge Triggering and Race Around Condition
T and M/S JK FlipFlop

Asynchronous Counter Operation
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A 3-Bit Asynchronous BinaryCounter
10.Ring Counter

11. UP/DOWN Synchronous Counter
12. Serial IN/Serial OUT Shift Registers

Current and Voltage Parameters

"
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The IC 7446
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R-S Flip - Flop Using NAND




A-to-D & D-to-A Converters
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Introduction

Digital to Analog Converters (DAC)

The R/2R Ladder Digitaito-Analog Converter
Analogto-Digital Conversion
Dual-SlopeAnalogto-Digital Converter

Approximation Analog to Digital Converter

Computer Fundamentals

1.
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Block Diagram of a Computer
Input Devices

Central Processing Unit
Output Devices

Address and Data Bus
Semiconductor Memories
RAM's

Magnetic Disk (Hard Disks)
Magnetic Tape

N NN

D/A

Converter

Input Output

- Ausibiary
Memory - Memory

cPu

Block Diagram of » Digital Computer




Electronic Devices and Circuits (ET04)
Audience: Students of Second Yed&lectronicsEngineering

Objective: : At the end of the course the student will learn abouvarious types of devices and
circuits used in electronics, integratecelectronics, and regulated power supply.

Contents

Introduction

Lo

Introduction

Modern Trends in Electronics
Communication & Entertainment Applications
Measurement & Instruments Applications
Defense Applications

Applications in Medicine

Passive Component

Active Component
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Introduction

Semiconductor Theory

1. Bohr's Atomic Model ¢

2. Silicon Orbits . ™

3. Energy Levels ) C o K.

4. Energy Bands @

5. Important Energy Bands in Solid g ¢ ¢

6. Classification of Solid & Energy Band 3

7. Bonds in Semiconductor -~

8. Effect of Temperature on Semiconductor < »,

9. Hole Current

10. N type & P type Semiconductor

Rectifier Circuits &R e i oo e 3

1. P-N Junction Diode TR 99T T,
o ‘9 ¢ oD eg

2. Properties of N Junction 2 ._:. . @ ¥ st

3. Biasing the AN Junction 9 iy o 5

Properties of P-N Junction
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Forward Biased f\ Junction

Reverse Biased-R Junction

V-l Characteristic of a{ Junction Diode

Types of Diodes
Rectifier Circuits

Comparison of Rectifiers

Filter Circuits

=

© o N o o~ wWw D

Introduction to Filters

Inductor Filters or Chock Filter
Capacitor Filter

LC Filter or Chock Input Filter

P Filter or CLC Filter

Half Wave voltage Doubler

Full Wave Voltage Doubler

Voltage Tripler &Quadrupler Circuits
Comparison of Filter Circuits

Zener Diode & Its Applications

1

o > LN

Zener Diode

V - | Characteristics of Zener Diode
Zener Diode Specifications

Zener Diode Voltage Regulator

‘lr\pu! Voltage (V)

Rectified Output

Qutput Voltage (Vo)

Without Fiite

Optimum Value of Current Limiting Resistor

Bipolar Junction Transistor

N o g s~ w0 Ddhd PR

Introduction

Transistor Construction
Unbiased Transistor
Transistor Biasing
Transistor Configuration

Common Base Connection

Characteristics of CommorBase Connection

NPN Transistor

Vo| /¢ L o w. With Filter
| - 9 Filter Ve Womm ’ \ .
_.\_A‘ o— = . AR

O Time (wt) | 0 Time {wt)
Filter
—
o O—AWA - ;
i - |
! !
20 +—0 . — 9
\ Zener Diode Voltage Regulator J
Emate Base Collector
) \ ’ ’
, N P N
Emater-Base T ~ Collector-Base




8. Common Emitter Connection

9. Characteristics of Common Emitter Connection
10. Comma Collector Connection

11. Commonly Used Transistor Connections

12. Transistor as an Amplifier in CE Arrangement

Field Effect Transistor

1. Introduction O (Dewin
2. Construction Details of N Channel JFET

3. Working Principle of JFET (f-h‘:::‘

4. Characteristics of JFET a ‘ :
5. TransferCharacteristics

6. Pinch off Voltage Vp

7. JFET Parameters

8. MOSFET $ (Source
9. Enhancement Type MOSFET ‘ N-CHANNEL 398V

Transistor Biasing & Stabilization

1. Introduction
Transistor Biasing
Selection of Operating Point
Methods of Transistor Biasing
Stability Factor

Hybrid Parameters

N o o A~ e D

Parametersf Transistors

Transistor Amplifiers

1. Introduction

2. Classification of Amplifiers Ya
3. Single Stage Transistor Amplifier ™ v.. A e
. ! '
4. Phase Reversal ' y
5. DC Load Line — i — i
6. Bandwidth

Multi Stage Transistor Amplifier




7. R-C Coupled Transistor Amplifier
8. Transformer Coupled Amplifier

9. DirectCoupled Amplifier

Transistor AF Power Amplifiers

1. Introduction

Performance Parameters
Class A Amplifier

Class B Amplifier

Class AB Power Amplifier
Class C Power Amplifier
Single Ended Power Amplifier
Push Pull Amplifier

© o N o 0 s~ WD

Complementary Symmetry Amplifier

Wave Shaping Circuits

1.

2
3
4
5.
6
7
8. Zener Diode Clipper Circuits
9

. Use of Transistors for clipping

General ideaabout different wave shapes

. Review of transient phenomena in RC and RL circuits
. R-C and RL differentiating and Integrating circuits

. RC filters, integrators and differentiators

Input / Output Characteristics and AC Behavior

. Voltage Multipliers ~-
. LED Applications |

-

r

1|

,_.‘| !
|

- ,’

‘ E

Zaner diode clipper circuit

10. Diode clamping circuit for clamping to negative

peak, positive peak or any other level

11.Ideal transistor switch



Timer I. C.

1.
2.

Block diagram of IC timer and its working

Use of 555Timer as Astable Multivibrator

Multivibrator Circuits

1.

S T

Transistorized Astable Multivibrators

Single Supply Astable Multivibrator

Astable Multivibrator Using CMOS Schmitt Trigger
Transistorized monostable multivibrators

Op-amp as Astable Multivibrator

Schmitt Trigger

Time Base Circuits

1.

Smple method of generation of sawtooth wave using
charging and discharging of a capacitor

constant current generation of linear sweep voltage
circuit using op-amp

Cyclic Voltammetry

Integrated Electronics

1.

Production of Electronic Grade Silicon

. Crystal Structure and Growing

2
3.
4

SHFWafer Preparation

. Wafer Processing

Regulated Power Supply

1.
2.

3.

Specifications of a regulated power supply
Principles of series and shunt regulators

Three terminal voltage regulator IC

i TJ"
t] - P
L3 T
=17 F

-—1}1
Syey

|

i)

i

3..

’

Sawtooth wave Generator

/‘

egulated Power Supply




. A Three TerminalRegulator Type Throttle
. Voltage Dependent (Foldback) Current Limiting

4
5
6. Constant Current Vs. Foldback Limiting
7. Constant Current Limiting

8. Foldback Limiting

9. Basic working principles of a switch mode power supply

10. A switched-mode power supply, switchingmode power supply or SMPS
11. Continuously Variable Transmission

12.UPS

13. Dual Tracking Power Supply

14.voltage controlled oscillator

15.Phase Locked Loop

Thyristors & UJT
1. Silicon-Controlled Rectifier
The SiliconControlled Switch (SCS)
Silicon Unilateral Switch (SUS)
Silicon Bilateral Switch
Light Activated Silicon Controlled Rectifier (LASCR)

Unijunction Transistor

N o o bk~ w0 D

UJT Relaxation Oscillator



Electrom agnetic Field Theory (ETO05)

Audience: Students of Second Yed&lectronicsEngineering

Objective: At the end of the course the student will learn aboutundamentals of Electromagnetic

wave.

Contents

Vector Analysis

1.

© © N o g bk~ w D
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Introduction

Scalars and Vectors

The Cartesian coordinate system
Vector Components and Unit Vectors
The Vector Field

The Dot Product

The Cross Product

Other coordinate Systems

The Spherical Coordinate System

#1 O1 1T 1 A6O0 , Ax Q %l AAOOEA &EAI A

Introduction
The Experimental Low of Coulomb

Electric Field Intensity

Field Due to a Continuous Volume Charge Distribution

Field of a LineCharge
Field of a Sheet of Charge

Streamlines and Sketches of Fields

1. Introduction

2. Electric Flux Density

3.

4. ' DDl EAAGETT 1T &£ ' A

Gauss's Law

AOOOGO

’
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Differential Volume Element
Divergence
Maxwell's First Equation(Electrostatics)

The Vector Operator and the Divergence Theorem

Energy & Potential

1.
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Introduction

Energy Expended in moving a Point Charge
The Line Integral

Definition of Potential Difference and Potential
The Potential Field of a Point Charge

The Potential Field of a System of Charges
Potential Gradient

The Dipole

Energy Density in the Electrostatic Field

Conductors, Dielectrics & Capacitance

1.
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Introduction

Current and Current Density

Continuity of Current

Metalic Conductors

Conductor Propertiesand Boundary Conditions
The Method of Images

Semiconductors

The Nature of Dielectic Materials

Boundary Conditions for Perfect Dielectric

Materials

10. Capacitance

11. Several Capacitance Examples

12. Capcitance of a Twe Wire Line

A paratiel plate capacitor containing two dislectrios




Experimental Mapping Methods

/;f’?\\
1. Introduction V 4
2. Curvilinear Squares e ,|\ ’T
e \" Lol /]
3. The Iteration Method g o S B /{ >
4. Current Analogies e
5. Physical Models
Two dimentional two conductor problem
J
Poisson's & Laplace's Equations
1. Introduction
2.0l EOOI 160 AT A , Api AAA6O wNOAOEI T O
3. Uniqueness Theorem
4. %@Ai b1 A0 T £ OEA 311 00EIT 1T &£ , APl AAAGO %wNOA
5. Exampleofthe3 1T 1 OOET 1T 1T &£ 0T EOOT 160 wNOAOQET I
6. 00T AOAO 311 O00EIT T &£ , APl AAAGO wNOAOEI I

The Steady Magnetic Field

Introduction

Biot - Savart Law & :

Ampere's Circuital Law A ,;; \ 4
Curl N

Stokes' Theorem

Magentic Flux and Magnetic Flux Density

The Scalar and Vector Magnetic potentials

© N o g bk W DB

Derivation of Steady- Magnetic- Field Laws

Magnetic Force, Materials & Inductance
1. Introduction
2. Force on a Moving Charge
3. Force on a Differential Current Element
4

. Force Between Differential Current Elements



5. Force and Torque on a Closed Circuit
6. The Natureof Magnetic Materials

1.
8
9

Magnetization and Permeability

. Magnetic Boundary Conditions

. The Magnetic Circuit

10. Potential Energy & Forces on Magnetic Materials

11. Inductance and Mutual Inductance

Time Varying Fields & Maxwell's Equations

1.

o o b~ w DN

Introduction

Faraday's Law

Displacement Current

Maxwell's Equations in Point Form
Maxwell's Equations in Integral Form
The Retarded Potentials

The Uniform Plane Wave

© N o g & w0 DB

Introduction

Wave Motion in Free Space

Wave Motion in Perfect Dielectrics

Plane Waves in Lossy Dielectrics

The Poynting Vector and Power Considerations
Propagation in Good Conductors: Skin Effect
Reflection of Uniform Plane Waves

Standing- Wave Ratio

Transmission Lines

1.
2.
3.

Introduction
The TransmissiorLink Equations

Transmission- Line Parameters




Two-Wire (High Frequencies)
Two-Wire (Low Frequencies)
Planar (High Frequencies)

Some TransmissionLive Examples
Graphical Methods

© © N o g &

Several Practical Problems

Applications of Maxwell's Equations
1. Introduction
2. The Laws of Circuit Theory
3. The Resonant Coaxial Cavity
4

. Radiation



Antenna Engineering & Waves Propagation (ETO06)
Audience: Students ofThird YearElectronicsEngineering

Objective: : At the end of the course the student will learn aboufundamental concepts of antenna,
arrays and mobile communicationfrequency bands, arrays of discrete elements, wave propagation.

Contents

Fundamentals of Antennas, Arrays and Mobile Communications
1. Introduction

Hertzian and Fitzgerald Elementary Radiators

Far-Field Antenna Properties

Antennas as Electromagnetic Cauits ]

Polarization - |

Directivity Patterns From Continuous Line Sources ~ i \‘ ! /

N o g M w D

Directivity Patterns From Area Source S0 it S

DIStrIbutlonS | Polarization States on the Poincaré Sphere

o

Fundamentals of Antenna Arrays

9. Basic Concepts in Mobile Communications

Frequency Bands for Military and Commercial Applications
1. Introduction to Frequency Bands
2. Interest for Military Applications
3. Interest for Commercial Applications
4

. Examples of Fundamental Antenna Types

Arrays of Discrete Elements
1. Introduction ‘
Antenna Array Factor and Antenna Indices I

Linear Arrays

1B

Uniform Linear Arrays e : S0

Chebyshev Arrays

o o M w DN

Dolph-Chebyshev Arrays W i s s e




7.
8.
9.

Taylor Distributions
Bayliss Distributions

Modified Taylor and Bayliss Patterns

10. Planar Arrays

11.Circular Arrays

12. Array Synthiesis Techniques

13. Synthesis as an Optimization Procedure

14. Smart Antennas

Wave Propagation

1.

© © N o g bk~ WD

Introduction

Fundamentals of Electromagnetic (EM) Waves
Propagation of EM Waves

Attenuation of Ground Waves

Extension Of Service Area

Sky Wave Propagation The lonosphere

The lonosphere and its Layers

Virtual Height

Skip zone

10. Multiple Hop Sky WavePropagation

11.Concept of Fading
12.Radio Horizon

13. Duct Propagation

14. Advantages and Applications




Digital Communication & Circuits (ETO07)
Audience: Students ofThird YearElectronicsEngineering

Objective: : At the end of the course the student will learn aboutundamental concepts of digital
communication systems.

Contents

Introduction to Digital Communication
1. Learning Objectives
2. The Importance of Communications

3. Block Diagram of an Analog . vy [ g | [ o |

CommunicationSystem

Baseband and Bandpass Transmission
Communication Systems using Modulation
Advantages of modulation

Analog to Digital Conversion

Advantages of Digital Representation of a Signal

© © N o g &

Comparison of Analog and Digital Transmission

10. Advantages of DigitalCommunication

Multiplexing Techniques

1. Learning Objectives

Concept of Multiplexing

Types of Multiplexing

Frequency Division Multiplexing (FDM) 8 1 : y
Digital Input | . —

Demultiplexing

Multiplexing Hierarchy in FDM

Time Division Multiplexing

© © N o g bk~ w0 D

Synchronous TDM System
10. Synchronization in TDM System



11.Inverse TDM

12. Synchronous and Asynchronous Multiplexing

Modulation Schemes & Access Techniques

1. Learning Objectives
Modems
Need of Modulation
Amplitude Shift Keying (ASK)
Transmission Bandwidth of the ASK Signal
Frequency Shiftkeying (FSK)
Bandwidth for FSK in terms of Baud Rate
BPSK Generation
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Frequency Spectrum of BPSK

10. Operation of DPSK generator

11. Advantages of QPSK

12. Code Division Multiple Access (CDMA)
13. CDMA Demultiplexer

Error Detection & Correction

1. Learning Objectives
Important Definitions Related to Codes
Error Detection
Use of Parity Bit to Decide Parity
Checksum for Error Detection
Two Dimensional Parity Check
The Vertical Redundancy Check (VRC) Bits
Cyclic Redundancy Check (CRC)
CRC Checker

10. Error Correction Techniques

© © N o g bk~ WD

11.Hamming Codes

.....




Switching Systems

1.
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Learning Objectives

Classification of Switching Systems
Types of Switching Networks h

Electronic SpaceDivision Switching ™ '.
Multistage switches i
Block Schematic of Centralized SPC

Structure of Distributed SPC '

L

.
| i

Tlme Space Tlme \SltCheS Simple switching network

Flow of slots between the switches

10. Time Division Space Switching

11.Two Stage Network

12.Comparison of Single Stage and Multistage Networks

Transmission Media

=
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Introduction
Guided Media
Shielded twisted-pair (STP) Cable AA AA
Coaxial Cable Standards BLR vv. .vv LR
Critical Angle :

Cable Composition

Light Sources for Optical Cable
Radio Frequency Allocation

Propagation of Radio Waves

10. Terrestrial Microwave

11. Satellite Communication

12.Geosynchronous Satellites

13. Frequency Bands for Satellite Communication

14. Transmission Impairment

15. Shanron Capacity



Integrated Services Digital Network (ISDN)
1. Integrated Services Digital Network (ISDN) Services
Voice and Data Communication
Subscriber Access to the ISDN . BA

(S

Functional Grouping

lim

Network Termination 2 (NT2) X = o
Physical Layer Specifications for BRI : T RS

Connection and Topology

.
£l

Physical Layer Specifications for PRI
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Analog and digital services over the

Network Layer 4, telephone network

10. Information Elements
11.Broadband ISDN
12. Physical Specifications



Digital Signal Processing (ETO08)

Audience: Students ofThird Year ElectronicsEEngineering

Objective: At the end of the course the student will learn abouvarious digital signal processing
techniques, data compression techniques.

Contents

The Breadth and Depth of DSP
The Roots of DSP

Telecommunications

Audio Processing

Echo Location

o~ w DN PRE

Image Processing

Statistics, Probability and Noise

1. Signal and Graph Terminology
Mean and Standard Deviation
Signal vs. Underlying Process
The Histogram, Pmf and Pdf
The Normal Distribution

Digital Noise Generation

N o o M D

Precision and Accuracy

ADC and DAC

1. Quantization
The Sampling Theorem --' J : ,
Digital-to - Analog Conversion
Analog Filters for Data Conversion Y lmmelT] =
Selecting the Antialias Filter A '

Multirate Data Conversion e

N o o s~ DN

Single Bit Data Conversion



DSP Software

N o g kM D

Computer Numbers

Fixed Point (Integers)

Floating Point (Real Numbers)
Number Precision

Execution Speed: Program Language
Execution Speed: Hardware

Execution Speed: Programming Tips

Linear Systems

1.
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Signals and Systems

Requirements for Linearity

Static Linearity and Sinusoidal Fidelity
Examples of Linear and Nonlinear Systems
Special Properties of Linearity
Superposition: the Foundation of DSP
Common Decompositions

Alternatives to Linearity

Convolution

a H wnN

The Delta Function and Impulse Response
Convolution

The Input Side Algorithm

The Output Side Algorithm

The Sum of Weighted Iputs

Properties of Convolution

1.

Common Impulse Responses

2. Mathematical Properties
3.
4. Speed

Correlation




The Discrete Fourier Transform
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The Family of Fourier Transform

Notation and Format of the Real DFT

The Frequency Domain's Independent Variable
DFT Basid~unctions

Synthesis, Calculating the Inverse DFT
Analysis, Calculating the DFT

Duality

Polar Notation

Polar Nuisances

Applications of the DFT

1.
2.
3.

Spectral Analysis of Signals
Frequency Response of Systems

Convolution via the Frequency Domain

Fourier Trans form Properties

1.

N o g M D

Linearity of the Fourier Transform
Characteristics of the Phase

Periodic Nature of the DFT

Compression and Expansion, Multirate methods
Multiplying Signals (Amplitude Modulation)

The Discrete Time Fourier Transform

Parseval's Relation

Fourier Transform Pairs

H w DN

Delta Function Pairs
The Sinc Function
Other Transform Pairs
Gibbs Effect

Rectangular un polar form




5. Harmonics

6. Chirp Signals

The Fast Fourier Transform

Real DFT Using the Complex DFT
How the FFT works

FFT Programs

Speed and Precision Comparisons V'~

o~ W PRE

Further Speed Increases

Execution times for calculating the DFY

Continuous Signal Processing
1. The Delta Function
2. Convolution
3. The Fourier Transform
4

. The Fourier Series

Introduction to Digital Filters
1. Filter Basics
How Information is Represented in Signals

Time Domain Parameters

Frequency DomainParameters

High-Pass, BanePass and BandReject Filters ——=

o o M D

Filter Classification Lt ] 19.1.1

Moving Avera ge Filters

1. Implementation by Convolution

2. Noise Reduction vs. Step Response
3. Frequency Response
4

. Relatives of the Moving Average Filter



Windowed -Sinc Filters

WD

Strategy of the WindowedSinc
Designing the Filter
Examples of WindowedSinc Filters

Pushing it to the Limit

Custom Filters

1.
2.
3.

Arbitrary Frequency Response
Deconvolution

Optimal Filters

FFT Convolution

1.
2.
3.

The OverlapAdd Method
FFT Convolution

Speedimprovements

Recursive Filters

1.

a & wnN

The Recursive Method
Single Pole Recursive Filters
Narrow-band Filters

Phase Response

Using Integers

Chebyshev Filters

1.

The Chebyshev and Butterworth Responses

2. Designing the Filter
3.
4. Stability

Step Response Overshoot

Filter Comparison

1.

Match #1: Analog vs. Digital Filters

Fregquency response of a
windowed-sinc filter

Characteriatics of Narrow-8and filters




2. Windowed-Sinc vs. Chebyshev

3. Moving Average vs. Single Pole

Audio Processing
1. Human Hearing

. Timbre Y | R

. Sound Quality vs. Data Rate ‘ =3 1= =

i
|
il
i

—
LH
L)

. Companding
Compact disc playback block diagram

. Speech Synthesis and Recognition

2
3
4. High Fidelity Audio
5
6
7

. Nonlinear Audio Processing

Image Formation & Display

1. Digital Image Structure
Cameras and Eyes
Television Video Signals

Other Image Acquisition and Display

Brightness and Contrast Adjustments

Focusing by a lens

Grayscale Transforms

N o o M Db

Warping

Linear Image Processing

1. Convolution

3x3 EdgeModification s P
Convolution by Separability
Example of a Large PSF: lllumination Flattening A M T

Fourier Image Analysis

FFT Convolution

Image convolution viewed from the output side

N o g M DN

A Closer Look at Image Convolution




Special Imaging Techniques

1.

2 T o

Spatial Resolution

Sample Spacing and Sampling Aperture
Signatto-Noise Ratio

Morphological Image Processing

Rule four

Computed Tomography

Neural Networks

o o M w DN

Target Detection

Neural Network Architecture
Why Does it Work?

Training the Neural Network
Evaluating the Results

Recursive Filter Design

W v

e

Data Compression

1.

o o M D

7.

Data Compression Strategies
Run-Length Encoding

Huffman Encoding

Delta Encoding

LZW Compression

JPEG (Transform Compression)
MPEG

Digital Signal Processors

1.

How DSPs are Different from Other Microprocessors

2. Circular Buffering
3.
4

. Fixed versus Floating Point

Architecture of the Digital Signal Processor

Seun
’ ]
e

sans®

FIR digital filter




5.
6.
7.

C versus Assembly
How Fast are DSPs?

The Digital Signal Processor Market

Getting Started with DSPs

1.

a » wN

6.

The ADSP2106x family

The SHARC EKIT Lite

Design Example: An FIR Audio Filter
Analog Measurements on a DSB/Sem
Another Look at Fixed versus Floating Point

Advanced Software Tools

Complex Numbers

1.

o o M 0w DN

The Complex Number System

Polar Notation

Using Complex Numbers by Substitution
Complex Representation of Sinusoids
Complex Representation of Systems

Electrical Circuit Analysis

The Complex Fourier Transform

o » W DN PRE

The Real DFT

Mathematical Equivalence

The Complex DFT

The Family of Fourier Transforms

Why the Complex Fourier Transform is Used

The Laplace Transform

o M 0D PRE

The Nature of the sDomain
Strategy of the Laplace Transirm
Analysis of Electric Circuits

The Importance of Poles and Zeros

Design in the sDomain




The Z-Transform

The Nature of the zDomain

Analysis of Recursive Systems
Cascade and Parallel Stages

Gain Changes
ChebyshevButterworth Filter Design
Calculate Pold_ocations in the sPlane
Continuous to Discrete Conversion

Low-pass to Lowpass Frequency Change

© © N o 0 bk~ 0w DR

Low-pass to Highpass Frequency Change
10.The Best and Worst of DSP

Explaining Benford's Law

1. Frank Benford's Discovery
Homomorphic Processing
The Ones Scalingest
Writing Benford's Law as a Convolution
Solving in the Frequency Domain
Solving Mystery #1
Solving Mystery #2

Benford's Law Compliance Theorem

© © N o g bk~ w0 D

More on Following Benford's law
10. Analysis of the LogNormal Distribution

11.The Power of Signal Processing

D e S = i —— o — o —
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Signals & Sensors(ET09)

Audience: Students ofSecondYearElectronicsEngineering
Objective: : At the end of the course the student will learn aboulundamentals signals and sensors
Contents

Introduction to Sensor Based Measurement System
1. Introduction

General Concept and Terminology

General Input- Output Configuration ay

Other Characteristics: Linearity and Resolution

Other Sensor Characteristics

Temperature Sensors: Bimetals

Acceleration and Inclination Sensors sinise |/

Magnetic Materials

© © N o g bk~ WD

Microsensor Technology

Resistive Sensors
1. Introduction
Potentiometeres
Strain Gages
Types and Applications
Resistive Temperature Detectors (RTDs)
Thermostators
Thermistor Types and Applications

Linearization

© © N o g bk~ 0D

Magnetoresistors

10. Light Dependent Resistirs
11.Resistive Hygrometers
12.Resistive Gas Sensors

13. Liquid Conductivity Sensors



Signal Conditioning for resistive sensors

1.
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Introduction

Measurement of Resistance

Voltage Dividers

Potentiometers

Application to Thermistors

Dynamic Measurements

Amplifiers for Voltage Dividers
WheatstoneBridge: Balance Measurements

Wheatstone bridge: Deflection Measurements

10. Differential and Instrumentation Amplifiers

11. Interference

12.1solation Amplifiers

Reactance Variation & Electromagnetic Sensors

1.

2 T o

8.
9.

Interference

Capacitive Sensors

Differential Capacitor

Inductive Sensors

Eddy Current Sensors

Linear Variable Differential Transformers
(LVDTSs)

Variable Transformers

Resolvers

Inductosyn

10. Electromagnetic Sensors

11. Electromagnetic Flowmeter

Signal Conditioning for Reactance Variation Sensors

1.
2.

Problems and Alterndives
AC Bridges

v

Wortang Prmcogie for the Indectossn ™ (Farrand Indeatrves

»_
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Capacitive Bridge Analog Linearization
Electrostatic Shields and Driven Shields
Carrier Amplifiers and Coherent Detection
Application to LVDTs

Resolver- to - Digital and Digital- to - Resolver
Digital-to-Resolver Converters

Resolverto-Digital Converters

Self-Generating Sensors

1.

o

Thermoelectric Sensors: Thermocouples

2. Common Thermocouples
3.
4

. Law of Successive or Intermediate

Practical Thermocouple Laws

Temperatures

Piezoelectric Sensors

6. Pyroelectric Sensors

Photovoltaic Sensors

Signal Conditioning f or Self-Generating Sensors

1.
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Introduction

Chopper and LowDrift Amplifiers
Chopper Amplifiers

Current Measurement by Integration
Noise in Amplifiers

Noise in Op Amps

Noise in Transimpedance Amplifiers
Noise and Drift in Resistors

Noise inResistors

Level shift in an instrumentation amphifier
without degrading the CMAR




Digital and Intelligent Se nsors

1.
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Introduction

Position Encoders

Absolute Position Encoders

Sensors Based on Quartz Resonators
Digital Quartz Thermometers

SAW Sensors

Digital Flowmeters

Variable CMOS Oscillators

Direct Quantity - to -FrequencyConversion

10. Calculation and Compensations

11.Current Telemetry: 4 to 20 mA Loop

12.Sensor Buses: Fieldbus

Other Sensing Methods

1.

a » DN

o

Introduction

Photodiodes

Position-Sensitive Detectors (PSDs)
Phototransistors

Charged- Coupled and CMOS Image
Sensor

Fiber-Optic Sensors
Ultrasonic-Based Sensors

Biosensors




Microprocessor 8085 Lab (ET10)
Audience: Students ofSecondYearElectronicsEngineering

Objective: At the end of the course the student will learn abouticroprocessor 8085
simulation used in laboratory.

Contents

Microprocessor - 8085 labora toryis as oftware program to enable the students to
try and test the programming logic of 8085 microprocessor without using any
hardware & trainer kits. The labora tory tu tor includes the facility  to display internal
re gisters, memory, stack level etc.

Microprocessor - 8085 labora tory is very flexible, reliable,easy to use pedagogical
to ol which could be very effectively used to supplement labora tory exercise on
microprocessor /computer organization as a labora tory aid.

The student can visually see the details of all the execution steps and justify the

logic developed by them.

e Absolute transparency in functioning of the microprocessor at register and
flag levels.

¢ Constantly displays the contents of all the memor y locations that are relevant
to a program.

e Quick assembly language programming saving great amount of time and
efforts.

e Indispensably useful for learning and teaching purposes.

e Makes writing machine code programs really easy because in this simulator
you just click at buttons for the mnemonics and everything else is done
automatically.

e Extensive and user friendly debugging facilities.

e Shows all stack activities distinctly and even permits the user to inspect the
stack area of the memory dynamically at run time.

e Rovides valuable online guidance to the user through prompts and warnings.

e The entire 64 kilobyte memory space is available for use, though the user is
allowed to choose his own start address and stack location as per his
requirement.

e Total inpu tvalidation - the beginner is guided all along by this well designed
and intelligent simulator, to a stage that we can say that it is almost
impossible to make a mistake.

¢ A well designed windows help system.



Microprocessor & Microcontroller (ET11)
Audie nce: Students ofThird YearElectronics Engineering

Objective: At the end of the course the student will learn abodettailed concepts of
microprocessor 8085 and microcontroller 8051.

Contents

Microprocessor Systems Theory { overms wen

1. Introduction to Microcomputer

Microcomputer Architecture & Organization

System Bus

Microcomputer Characteristics

Applications of Microprocessor

Microprocessor Architecture )
W >

o o b~ w DN

Microprocessor Architecture

The 8085 Microprocessor Theory
Introduction : B
Features of 8085A -, ‘-
Architecture of 8085 — - : =i -
16 Bit Registers e e = = =
Pin Definitions of 8085 Rt

o g M w NP

Interrupt Signals

The 8085 Instructions & Programming
Introduction

Steps Involved in Programming

Opcode Formats ‘ IZI:

Addressing Modes

8085 Instruction Set

Arithmetic operations

N o g bk~ w0 Ddh e

Branch Group



8.
9.

Logic Group

Stack Operations

10. Program Examples

Timinng Diagrams

1.

Instruction cycle, machine cycle, and -Btate

2. Representation of Signals
3.
4

. Timing Diagrams for 8085 Instructions

8085 Machine Cycles and Their Timings

Stacks & Subroutines

1.
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Concept of Stack
Stack Operations
PUSH Instructions
POP Operation
Subroutine

CALL

Machine Control
Nested Subroutines

Nested Loops

Memory Interfacing

1.

N o g M DN

Memory Module

ROM

RAM

Memory Structure & its Requirements
Basic Concept in Memory Interfacing
Address Decoding

Address Decoding & Memory Addresses

L O

Machime Corle | Mackine Cpole 3 Machine Cycie

T ttal P stal T M 1 Matet

Nalation Betwaan [natructben Cyle,
Machine Cycle and T -Sinte




Interrupts

1.
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Introduction

Necessity of Interrupts
Classification of Interrupts
Nested Interrupts

Software Interrupts in 8085

SIM Instruction Format

I/O Data Transfer Techniques & Peripherls

1.
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Introduction

Microprocessor Controlled Data Transfer
Direct Memory Access 8237

Pin Diagram of 8237A

IC 8155

Interfacing 8155 with 8085 in 1/0 Mapped 1/0
Programmable Peripheral Interface 8255A
Interfacing 8255 in 1/0O Mapped 1/0

IC 8355/8755

10. Digital to Analog Converters (DAC)

11. Analog to Digital Converters

Microcontroller 8051

1.
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Introduction

Block Diagram

Serial Interface

Interrupts

Addressing Modes

Instruction Sets

CPU Timing

Timing Diagram for External Data Memory

8051 a Boolean Processor

10. Power Saving Options

Synchronous Transmission Format




Memory & Interfacing Theory of 8051

1. Introduction

2. Internal RAM ~~ 2 |
3. The Stack & theStack Pointer I .:
4. Internal ROM . ::
5. Connecting External Memory | .. v s
6. 8751 EPROM Version ;?- : E )
7. Keyboard Interface \__ IMternsl RAM Organiaation N/ )
8. Serial Communication
9. 8051 I/O Expansion using 8255
10. Multiprocessor Communication in MCS 51
11.Interfacing Examples
Study of 8051 & Derivatives e T
1. AT89C51/52-8-Bit Microprocessor Tl ] ]
2. Program Memory Lock Bits e
3. Programming the Flash | vl | v | SEmmm—ts

FROPRerny of e Flank 4 St
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Power Electronics (ET12)

Audience: Students ofFinal YearElectronicsEngineering

Objective: : At the end of the course the student will learn abouvarious electronic devices and

transducers, Electric circuit, typical industrial electronic systems, various high power electron
devices, working and control of high power supply systems, transformation of power supply to suit
the electronic system etc.

Contents

Introduction

1.
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Scope of Imustrial Electronics

Power Electronics

Power Electronics V Communication Electronics

Scope & Application of Power Electronics
Classification of Power Processors
Classification of Power Converters

Merits & Demerits of Power Electronics
Interdisciplinary Nature of Power Electronics

Power Semiconductor Devices

Thyristor Principles and Characteristics

1.
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Introduction

Thyristor Family

Principle of Operations of SCR

Static Anode- Cathode Characteristics of SCR
The Two Transistor Model of SCR

Thyristor Construction

Gate Characteristics of SCR

Turn-on Methods of a Thyristor

Dynamic Turn-on Switching Characteristics

10. Turn-off Mechanism
11. Turn-off Methods

12. Thyristor ratings

Block diagram of a power electronic system

Cross-sectional view of planar-tvoe SCR




13. Measurement of Thyristor Parameters

14.Comparison between Gas Tubes and Thyristors

15. Comparison between Transistors and Thyristors

Gate Triggering Circuits

1.
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Introduction

Firing of Thyristors

Pulse Transformers

Optical Isolators Optoisolators

Gate Trigger Circuits

Unijunction Transistor

Programmable Unijunction Transistor (PUT)
Phase Contrbusing Pedestal & Ramp Triggering
Firing system for DC/DC Choppers

10. Firing Circuit for a Three phase Inverter Bridge

Series and Parallel Operation of Thyristors

1.
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Introduction

Series Operations of Thyristors

Need for Equalising Network

Equalising Network Design

Triggering of Series Connected Thyristors
Parallel Operation of Thyristors

Methods for ensuring proper current sharing
Triggering of Thyristors in Parallel

String Efficiency

10. Derating

Phase Controlled Rectifiers

1.
2.
3.

Introduction
Phase Angle Control

Single phase Half wave Controlled Rectifier

Y. VYAVYA

Common optoisolators

Simultancous Triggering




4. Single phase Full wave Controlled Rectifier
5. Single phase Half Controlled Bridge Rectifier
6. Three phase Controlled Converters
7. Three phase Fully controlled Bridge Converter
8. The Effect of Input Source Impedance
9. Dual Converters
Inverters
1. Introduction
2. Thyristor Inverter Classification
3. Series Inverters
4. Self Commutated Inverters
5. Parallel Inverters
6. Single Phase Bridge Voltage Source Inverter
7. Three Phase Bridge Inverters
8. Three Phase Bridge Inverter with Input Circuit
Commutation
9. Voltage control of Single Phase Inverter

10. Voltage control of Three Phase Inverter

11.Harmonic Reduction

12.Harmonic Filters

13. Current source Inverters

Choppers

1.

S T o

Introduction

Principle of Chopper Operation
Control Strategies

Step Up Choppers
StepUp/Down Choppers
Chopper Configuration

v v v
N N -
. Y v
v v ¥
{ AN
B <

Step-up/down chopper




7.
8.
9.

Chopper Commutation
Jones Chopper
Morgan Chopper

10.A. C. Choppers

Cycloconverters

1.
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Introduction

The Basic Principle of operation

Single phase to Single phase Cycloconverter TP TITEIT TITEL
Three phase Half wave Cycloconverters

Cycloconverters Circuits for Three phase Output

Ring connected Cycloconverters Circuits

Output Voltage Equation
Three-phase to three-phase cycloconverter
(b) basic circuit

Control Circuit

Comparison of Cycloconverters and D. C. Link

Converter

10.Load commutated Cycloconverters

Electric Drives

1.
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Concept of ElectridDrives T SR +——1
DC Drives A '; i Sl
- n,l A ‘
Single Phase DC Drives E o ; |
Three Phase DC Drives
Circult dingram
ChOppel’ Drives Three-phase Oulbw:lvn converter drive

AC Drives
Induction Motor Drives

Speed Control of Three Phase Induction Motors



VLSI-Design Techniques (ET13)

Audience: Students ofThird YearElectronicsEngineering

Objective: : At the end of the course the student will learn aboubasic concepts of VLSI devices,

their fabrication and design of VLSI.
Contents

Introduction to VLSI Design
1. Motivation of the Course
System approach to VLSI Design
Introduction to MOSFET
Modes ofoperation
MOSFET-V characteristics

a » N

MOSFET
1. Advanced Topics
2. Short Channel Effect

3. Quantum Mechanical Increase Effect

Introduction to Fabrication Process
1. Motivation
Fabrication Process
General Aspects of CMOS Technology
Channel Stopper
Local Oxidationof Silicon (LOCOS)

Layout Design Rules

o o M DN

Programmable Logic Devices
1. Propagation Delays in MOS
2. Noise Margins
3. Regions of Operation
4

. Few Definitions

An $oC eaample
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5.
6.

Rise and Fall Times

Static Characteristics

Power Dissipation in CMOS Circuits

1.

Motivation

2. How to ReduceTemperature
3.
4

. Methods to Reduce Dynamic Power Dissipation

Dynamic Power Dissipation

Basics of Semiconductor Memories

=
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Introduction

Memory Classification

Memory Architecture and Building Blocks
SRAM Basics

CMOS SRAM Cell Design

WRITE Operation

NANDbasedROM Array

Few special Examples of Memories

Erasable Programmable Read Only Memory

I/O PADs

WD

Introduction

Electrostatic Discharge (ESD)
Output Buffer

Tri-State Output Circuit

Introduction to VHDL

H w DN

Introduction
Features of VHDL
Architecture

Introduction to Modeling styles

Foavwer dissipation due 1o charging / dischargsm
\

e amasibor

7
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Data flow
Extended identifier
Process Types
Clocked Process

Functions and Procedures

Programmable Logic Devices

1.
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Introduction
Read Only Memory (ROM)
Programmable Logic Array (PLA)

Input Buffer

Implementation of Combination LogicCircuit amur®
Programmable Array Logic =
Complex Programmable Logic Devices (CPLDs) \ N s

Block Diagram

Field Programmable Gate Arrays

10. Architecture of FPGA

Subsystem Design Processes

1.
2.
3.
4.
5.

Obijectives JI_ ——
Some Problems LL: l’ "8 "{l‘l
An lllustration of Design Processes ‘ -

The Design of a it Shifter l

Observations Comasibbaniig nonabasy dis 99t Sl

lllustration of the Design Process

1.

N o o M Db

Objectives

Some Observations on the Design Process

[
5
<
»
—
»
. 3
-
|
5 2
iy
5 -
$2 5 B

Regularity ' < j S
Design of a 4bit Adder |

A standard adder element
4-bit data path for processor

Adder element bounding box

Implementing ALU Functions with an Adder



Memory, Registers & M Aspects of System Timing
1.
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Objectives

The Dynamic Shift Register Stage
Three-transistor Dynamic RAM Cell
Onetransistor Dynamic Memory Cell
Pseudastatic RAM/register Cell
Sixtransistor Static CMOS Memory Cells
Write operations

Read operations

JK Flipflop Circuit

10. Logic gate implementations

11.Random Access Memory (RAM) Arrays

Practical Aspects and Testability

1.
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Objectives

The Real World Of VLSI Design

Design Styles and Philosophy

The Interface with the Fabrication House
CIF (Caltech. Intermediate Form) Code
Aspects of Design Tools

Design Verification Prior to Fabrication
Test and Testability

Nature of failures in CMOS devices

10. The effect of memory

11.Improve controllability and observability

12.The use of interblock multiplexers

13. Initialization of sequential logic

14.The use of bused structures

C_;mg —m%rf
—Dy.- k-

Mask layouts*for three-transistor{nMOS and CMOS)
memory cell* (pull-ups not shown)

-

| Layout of metsl geometry ssing the BOX generate featiow*
J




Communication Systems (ET14)
Audience: Students ofElectronicsEngineering

Objective: : At the end of the course the student will learn abouvarious types of transmission
lines, signal modulation and various types of communid¢en systems like mobile, TV, Satellite,
Fiber Optic etc.

Contents

Introduction to Communication

1.

N o o s~ 0N

Introduction

Elements of Communication System

Line Communication

Radio Communication

Noise

Classification of Electronic Communication

Types of Signals

Transmission Media

=
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Introduction

Fundamentals of Transmission Lines
Types of Transmission Line
Characteristic Impedance
Propagation Coefficient

Losses in Transmission Lines

Information Propagation in Transmission Line

Standing Waves

Quarter and Half Wavelegth Lines

10. Fundamentals of the Smith Chart
11.Wave Guides

12. Types of Waveguide

13. Waves Propagation in Rectangular Waveguides

14.TE & TM Modes

15. Circular Waveguides

i

Bw

Bandwidth

f2

»
Frequency

- -

Co-Axial Line




Wave Propagation
1. Introduction
Fundamentals of Electromagnetic (EM) Waves
Propagation of EM Waves
GroundWave Propagation
Sky Wave Propagation
Virtual Height
Multiple Hop Sky Wave Propagation
Concept of Fading
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Space Wave Propagation
10. Multiple Space Wave Propagation
11.Shadow Zones

12.Duct Propagation

13. Tropospheric Scatter Propagation

Optical Fiber Cable
1. Need of Opical Fiber Cable
Introduction to Light
Reflection & Refraction
Dispersion, Diffraction, Absorption & Scattering
Advantages of Optical Fiber Cable
Fiber Cable
Fiber Characteristics & Classification

Numerical Aperture
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Losses in Optical Fiber Cable

Amplitude Modulation o Some
1. Amplitude Modulation 'hw'wlll
e

2. Mathematical Representation of AM Wave

3. Modulation Index o




Frequency Spectrum of AM Wave
Time Domain
Power Relation in AM Wave

Generation of AM
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AM Transmitters

Frequency Modulation

1. Introduction
Frequency Modulation £M)
Phase Modulation (PM)
Characteristics of FM
Mathematical Representation of FM
Frequency Spectrum of FM Wave
Practical Bandwidth
Phase Modulation (PM)
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Percent Modulation

10. Generation of FM

11. Types of Reactance Modulators
12.Indirect Method of FM generation
13.Need of an Audio Equalizer
14.FM Receivers

‘ F Stabilized R Modul
15.Balanced Slope Detector W« FRDUNER SHESSERS SEPOSING. SRS J

16. Phase Discriminator
17.Ratio Detector

Pulse Modulation | S, W . ||
1. Introduction

2. Sampling Process
3. Nyquist Rate = - e =1
4. Pulse Amplitude Modulation —

Eanad —4




5. Types of PAM

6. Pulse Width Modulation

7. Pulse Position Modulation

8. PulseCode Modulation

9. Quantization Process

10. Companding

11. Effect of Noise on the PCM System
12. Frequency Shift Keying

13.Phase Shift Keying

Television System
1. Introduction
Scanning
Interlaced Scanning
Scanning Periods
Picture Resolution
Brightness Gradation & ColouCharacteristics
Vestigial Sideband Transmission
Total Channel Width
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Colour Theory

10.Grassman's Law

11. Compositr Video Signal
12.Blanking Pulses

13.Front Porch

14.Vertical Sync Details

15. Monochrome Television Transmitter
16. Monochromr Television Receiver
17.Colour Picture Tube

18.PAL Coder

19. Encoding Circuit

20.PAL- D Decoder

Princiole of Interiaced Scannina




21.IF Subsystem

22.Common Faults in TV Receiver

23. Antenna Parameters

24.Yagi- Uda Antenna
Satellite Communication System

1. Introduction
Allocated Frequency Bands & Uplink/ Downlink
Satellite Communication System
BasicSatellite System e
Classification of Satellites
Synchronous Satellites sntes et
Satellite Look Angles e ffoso-c ——

syste™ TSe™

Satellite Footprints Ko or
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Ground Station or Satellite Earth Station

10.DBS or Direct Broadcast Satellite il iase s btk
11.Cable Television (ATV)

12. Data Communication Services

13. Satellite Antennas

Fiber Optic Communication System
1. Introduction
Optical Transmitters

Lasers

Optical Receivers
Detector Characteristics

Applications of Optical System Communication System
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Data Communication Systems
1. Introduction
2. Communication Model

3. Networks



Network Criteria

Mesh ok ok
Star

s

Tree - -
Bus 2E OF OF o U
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Ring B
10.Local Area Network LAN Ui‘fmm
11. Metropolitan Area Network (MAN)

12.Wide Area Network (WAN)

13. Signaling Methods of LAN

14.Manchester

15. High Density Bipolar 3

16. Parallel Transmission

17.Frequency Division Multiplexing

18. Wave Division Multiplexing

19. Modem

20. Internet

Cellular Mobile & Facsimile Communication
1. Introduction to Cellular Mobile
A Basic Cellular System
Cellular Concept
Setting Size Limitations & Traffic Handling
Operation of Cellular System in Four Modes | & 1 & ’ ( =
Hand Off Mechanism
Concept of Frequency Reuse

Facsimile Mexagona
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ImageScanning Cell Structures

10. Data Compression



Mobile Communication (ET15)
Audience: Students ofFinal YearElectronicsEngineering

Objective: : At the end of the course the student will learn aboutvireless transmission system,
telecommunication system, satellite system, bradcast system and mobile network and transport
layer.

Contents

Introduction to Mobile Communication
1. Introduction

Applications

Location dependent services

Mobile and wireless devices

A market for mobile communications
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A simplified reference model

Wireless Transmission

=

Introduction

Frequencies for radio transmission

Regulations

Signals

Antennas S

. . i o e
Signal propagation _u_L‘ o M

Additional signal propagation effects S

Multi -path propagation
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Multiplexing

10. Modulation

11. Amplitude shift keying

12. Multi-carrier modulation

13. Spread spectrum

14. Direct sequence spread spectrum
15. Frequency hopping spread spectrum

16. Cellular systems



Medium Access Control

1. Introduction

2. Motivation for a specialized MAC ===

3. Hidden and exposed terminals - ::.

4. SDMA

5. Fixed TDM -

6. Classical Aloha : é‘

7. Carrier sense multiple acess 'ﬂo:oui;.}io:ému?m
8. Reservation TDMA

9. Multiple access with collision avoidance

10. Polling
11. Comparison of S/T/F/CDMA

Telecommunication Systems
1. Introduction

GSM

Mobile services + g
System architecture ——
Radio subsystem . IS
Network and switching subsystem - -
Radio interface - a=5

Logicalchannels and frame hierarchy
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Protocols

10. Localization and calling
11.Handover

12. Security

13. Authentication

14.New data services

15. System architecture

16. Physical layer



17.UMTS and IMT2000

18. User equipment

Satellite Systems

1. Introduction

2. Applications e Yo

3. GEO R I o (R o
@“ any o™

4. LEO ol Netd pm

5. MEO @& D

. \ 'l". >¢l' J
6. Routing
7. Localization

Broadcast Systems
1. Introduction
Overview
Cyclical repetition of data {i | g
Digital audio broadcasting = _ ..
Multi -media object transfer protocol \ “ —
Digital video broadcasting q “ '
DVB data broadcasting | s

DVB for highspeed Internet access
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Convergence obroadcasting

Wireless LAN
1. Introduction S
Infra red vs radio transmission o el L :.:.

Infrastructure and ad-hoc networks

System architecture

Frequency hopping spread spectrum % Lo o
“23
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Medium access control layer RS e




7.
8.
9.

Basic DFWMAEDCF using CSMA/CA
MAC management

Wireless ATMworking group

10. Mobile quality of service

11.Radio layer

12. Security

Mobile Network Layer

1.
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Introduction

Agent discovery

Registration

Tunneling and encapsulation
Minimal encapsulation
Optimizations

Hierarchical mobile IPv6 (HMIPvV6)
Dynamic host configurationprotocol

Destination sequence distance vector

Mobile Transport Layer

1.
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Introduction

Traditional TCP

Fast retransmit/fast recovery
Snooping TCP

Mobile TCP

Fast retransmit/fast recovery

TCP over 2.5/3G wire