B. Sc | Semester

DSC 1A: Network Theorems, Analog and Digital Devices
Theory: 60 Lectures (Credits: 04)
Course Outcomes:
At the end of this course students will be able to

» Study and analyze basic network using network theorems.

» Describe the behavior of basic semiconductor devices, like diode, BJT, FET, etc.

» To know the behavior, characteristics of Varactor, Schottky, Tunnel, Pin, Gunn and LED .

» Understand the number systems and their conversions. Familiarization of basic gates and
Boolean Algebra,

» Understand the basic knowledge of digital'system building blocks. Construct simple digital
design based on Boolean algebra.

Contents:

Unit 1: 15 hrs
Network Theorems: Thevinin's theorem, Norton's theorem, Maximum power transfer theorem,

Reciprocity theorem, Superposition theorem and Milkman’s theorem (Qualitative on ly)
Semiconductor devices:- P-N Junction diode, (ideal, practical) construction, working, I-V
Characteristics, Forward and Reverse resistances.
Zener diode: Construction, working, I-V Characteristics, Zener and Avalanche breakdown.
LED: Construction, working and characteristics

Varactor diode: Construction, working and characteristics

Unit 2: 15hrs

Schottky diode: Construction, working and characteristics

Tunnel diode: Construction, working and characteristics

Gunn diode: Construction, working and characteristics

Pin diode: Construction, working and characteristics

BJT: Construction, types, CB, CE, CC configuration. I-V characteristics of CB and CE
configuration:Active, cut-off, saturation regions, Leakage current, current gain and their
relations.

Unit 3: 15 hrs

JFET: Types — P-channel, N-channel, constructions and working and I-V Characteristics (N-
channel only ). Parameters and their relations. Comparison of BJT and JFET
MOSFET: E-MOSFET, D-MOSFET, N-channel, P-channel, construction, working and

symbols, Biasing, Drain and transfer characteristics, C-MOS inverter circuit and working

characteristics.



, IGBT: Construction, working and characteristics

UJT: Construction, working and characteristics

SCR: Construction, working and characteristics
Power Devices: Diac and Triac — construction, working and I-V Characteristics

Opto Devices: Photo diode, LDR, Photo Transistor, Thermistor, solar cell, FND

Unit 4: 15 hrs

Number System: Decimal, Binary, Octal and Hexadecimal number systems, base conversions.

Binary arithmetic ~ addition, subtraction by 1's and 2's complement methods. BCD Code
(8421)

Logic Gates: OR, AND, NOT, NAND, NOR, X-OR and X-NOR universal properties of NOR
and NAND gates.

Boolean Algebra: Boolean laws, Demerger's theorem, simplification of Boolean expressions

SOP anly.

Reference Books:

1. Basic Electronics by B.L.Theraja

2. Basic Electronics and Linear circuits by N.N.Bhargava

3. Microwave devices and circuits by Samuel-Y-Liao

4. Electronics Principles by Albert Malvino : David J Bates (7" edition)
5. Fundamentals of Digital circuits by A Anand Kumar (4"‘ edition)

6. Textbook of Electrical Technology by B.L.Therja - A.K.Theraja

7. Electronic devices and circuits by David.A.Bell (4™ edition)

8. A Text-Book of Applied Electronics by R.S. Sedha

9. Digital Fundamentals by Thomas . L . Floxd (10" edition)

10. Digital principles and application by Donald P Leach, Albert Paul Malvino, Gautam

Saha(8™ edition)




BSc I1 Semester

DSC 1B: Analog and Digital Circuits
Theory: 60 Lectures (Credits: 04)

Course outcomes:-
At the end of this course, students will be able to

1. Understand the concept of Rectifiers principles, operations, different types of Performance &
characteristics,

Understand the concept of filter circuit and differentiate various types of filters.

Understand concept of the Voltage Regulator circuits & their comparison linear, switching,
shunt & series types,

4. Understand the various Wave shaping circuits and techniques in Practical electronics

applications.
5. Understand the fundamental principle and operation of different types of transistors, design

and analyze various transistor amplifier configurations, and their applications.

6. Understand the working principle of both Linear and Non-Linear oscillators.

7. Understand the design, basic logic circuits, analyze the performance and applications of
digital circuits.

8. Todevelop data conversion and processing techniques, further design and implementation of
data acquisition processing and storage in embedded devices.

w2 r2

Unit-1:- 15 Hrs
Rectifiers: HWR, FWR (center tapped & bridge) circuit diagram working and waveforms, Expression
for ripple factor and efficiency, Diode as a Switch,
Filters: Shunt Capacitor filter, Series inductor filter & r filters.
Voltage Regulators: Block Diagram of regulated Power Supply, Zener Diode as voltage regulator
Line & Load Regulation. Fixed & Variable IC voltage regulators: 78XX, 79XX, LM317.
Wave shaping circuits: Clipping Positive, Negative, biased and combination clippers circuit diagram
and waveforms,
Unit-2:- 15 Hrs
Clamping circuits: Positive, Negative clamper and biased clamper circuit diagram and waveforms.
Voltage Control Oscillators (VCO's): Circuit diagram & Working using varactor diode.
Transistor biasing & stabilization: Fixed bias & Voltage divider bias-derivation for Stability factor
& thermal runway.
Amplifier: CE-amplifier Circuit diagram, working of Small signal Single stage amplifier frequency
response curve, Emitter follower Construction & working.

Unit-3:- 15 Hrs

Amplifier classification: Class A, Class-B, Class-AB & Class-C amplifiers construction & working.




‘ Cascading amplifier: 2-Stage RC-coupled and Transforfncr coupled amplifier - Circuit diagram,
working & frequency response.

Feedback amplifier: Concept of feedback, Positive & Negative feedback (Qualitative -analysis)

FET amplifier: Common Source, Construction working & frequency response.

Oscillators: Concept of Barkhausen Criterion. Hartley and Collipts's oscillator- Construction,
working & waveforms, Wein bridge oscillator & phase shift oscillator - Construction,
working & waveforms.

Unit-4:- 15 Hrs

UJT as a relaxation oscillator - Construction & working.

SCR-Half wave rectifier and full wave rectifier Construction, working & wave forms.

Multivibrators: Astable multivibrator, Monostable multivibrator, & Bistable multivibrator-

Construction, working & waveforms.
Arithmetie Circuits: Binary addition, Half adder, Full adder, Half & Full Substractor,
Four bit-binary adder.
Data Processing Circuits: Multiplexers, Demultiplexer, Decoders & Encoders.
Reference Books:
Basic Electronics by B.L.Theraja.
Basic Electronics and Linear circuits by N.N.Bhargava.

Microwave devices and circuits by Samuel-Y-Liao.

Electronics Principles by Albert Malvino: David J Bates (7th edition).

1
2
3
4
5. Fundamentals of Digital circuits by A Anand Kumar (4th edition).
6. Textbook of Electrical Technology by B.L.Therja A.K.Therja.

7. Electronic devices and circuits by David.A.Bell (4th edition).

8. A Text-Book of Applied Electronics by R.S. Sedha.

9. Digital Fundamentals by Thomas. L. Floxd (10th edition).

10. 10. Digital principles and application by Donald P Leach, Albert- -Paul Malvino, Gautam Saha
(8th edition).
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Program Name | BSc in Electronics : Semester | Fifth Semester

Course Title Electronic Communication-Analog and Digital (Theory)

Course Code: | ELECTS No. of Credits | 4'

+~| Contact hours | 60 Hours Duration of SEA/Exam | 3 hours
Formative Assessment Marks | 20 Summative Assessment Marks 80
Course Objectives:

» To understand the communication system, Principle and working communication system, means and

medium of communication.

» To understand the Principle and working of different modulation techniques.
»  Will be able to differentiate between analog and digital communication.

» To understand the Principle and working of Satellite and optical fibre communication.

Course Outcomes (COs): After the successful completion of the course, the student will be able to:

COI1. Know the basic concept of Analog Communication, means and medium of communication.
CO2. Understand the principle of Analog and digital modulation.
CO3. Familiar with “AM™ and “FM “techniques.

CO4. Understand the basic concept of Pulse Modulation, Carrier Modulation for digital transmission and

able to construct simple pulse modulation.
COS5. Understand the basic concept of Satellite Communication

CO6. Understand the basic concept of Optical Fiber Communication

Contents ! 60Hrs

= Unit-1: 15 Hrs
Electronic communication: Introduction to communication — means and modes. Need for modulation.

Block diagram of an electronic communication system. Brief idea of frequency allocation for radio
communication system in India (TRAI). Electromagnetic communication spectrum, band designations and

usage. Channels and base-band signals. Concept of Noise, signal-to-noise (S/N) ratio.

—l—



Propagation of “EM™ Waye: Introduction, Loss of “EM™ Enengy due to noise. Ground Wave, Sky-wave
and Space-wave propagation. lonasphere and its effects.

Communication medium: Transmission lines, coavial cables and wave guides (Qualitative oaly).
Antenna: Introduction, Antenna parameters, dipole and folded dipole Ferrite rod antenna, yagi-Uda
antenna, Dish-antenna, principle, Working and applications.

Microstrip antenna- Types, feeding methads, structure, radiation pattern and applications.

Unit-2: ]15 Hrs

Analog Modulation: Amplitude modulation(derivation for instantancons voltage), modulation index and
power relations(derivations). frequency spectrum. Generation of AM (Emitter Modulation). Amplitude
Demodulation (diode detector), Concept of Single sided band generation and detection AM-transmitter
and receiver (SHD-Receiver). Frequency Modulation (derivation for instantaneous voltage), modulation
index and ﬁqm'mm.Compu‘mnb«umFMmdAM.GmﬁonofFMushg\’CO. M

detector (slope detector), FM-Transmitter and qQualitative idea of super heterodyne FM receiver. Phase
Modulation (PM-Qualitative)

Unit-3: 15 Hrs

Analog and Digital Pulse Modulation: Channel cxpacity, sampling theorem, Basic Principles- PAM.,
PWM. PPM. Modulation and detection technique for PAM only. B

Digital communication: Need for digital transmission. Block diagram of digital transmission and
reception, concepts of companding and quantization. Pulse Code Modulation and delta modulation.
Digital Carrier Techniques: Bit Rate and Baud Rate. Generation and detection of
Amplitude Shift Keying (ASK), Frequency Shift Keving (FSK), Phase Shift Keying (PSK), Binary Phase
Shift Keying (BPSK) and Quadrature Phase Shift Keying (QPSK)- Applications of each techniques.
Advantage and disadvantages of digital transmission, Shannon limit for information capacity, bandwidth
requirements, data transmission, speed, noise and cross talk. MODEM- modes and classification.

Unit-4 15 Hrs

Introduction to Satellite Communication System: Satellite Communication Introduction, need,

geosynchronous satellite orbits, geostationary satellite advantages of geostationary stellites. Satellite
visibility, transponders (C - Band), path loss, ground station, simplified block diagram of earth station.
Uplink and downlink.

L=




Optical Fiber Communication: Optical Fibers: types of fibers and Structure. Principle of light
transmission in optical fiber. Basic optical laws and definitions, Rays and modes in fiber. Losses in
Optical fiber attenuation, scattering losses, radiative losses, absorption losses, core and cladding losses.
Connectors and Splicers, Block diagram of optical fiber communication system

Optical sources: LEDs and Laser diodes: Construction, working and V-I characteristics

Optical Receivers: Photodiode & PiN diode-Construction working and V-1 Characteristics

References
I | Electronic Communications, D. Roddy and J, Coolen, Pearson Education India.
2 | Advanced Electronics Communication Systems- Tomasi, 6th edition, Prentice Hall.
3 | Modemn Digital and Analog Communication Systems, B.P. Lathi, 4th Edition, 2011, Oxford
University Press.
4 | K.D Prasad, “Antenna and Wave Propagation”, Satyaprakashan, New Delhi.
5 | Sanjeev Gupta, “Electronic Communication Systems”, Khanna Publishers, New Delhi.
6 | Electronic Communication systems, G. Kennedy, 3rd Edn,, 1999, Tata McGraw Hill.
7 | Principles of Electronic communication systems — Frenzel, 3rd edition, McGraw Hill
8 | Communication Systems, S. Haykin, 2006, Wiley India Electronic Communication system, Blake,
Cengage, 5th edition.
9 | Wireless communications, Andrea Goldsmith, 2015, Cambridge University Press 1
10 | Gerd Keiser, “Optical Fibre Communication *, McGraw Hill, 3 Edn.




Tm;mmNamc BScin Electronics Semester | SixthSemester
F&;rseﬁllc EmbeddedControllers and Internct of Things(Theory)
CourseCode: DSC-ELE 6T No.ofCredits | 4
Contacthours 60Hours DurationofSEA/Exam | 3Hours
FormativeAssessmentMarks 20 SummativeAssessmentMarks 80
CourseObjectives:

» Toknowtheimportanceofmicrocontrollersanditsapplications
Understandthe basicsofEmbeddedSystemshardwareandsoftware concepts.
Acquireknowledgeabout 805 landPICMicrocontrol lersanditsperipherals.
Understandthebasicconceptsandprinciplesofthelnternetof Things. '

v VvV ¥V VY

Gainknowledge ofdifferentloTtechnologiesandprotocols.
» AcquircpracticalskillsindcsigningundimplcmentingloTappIications.
CourseOutcomes:

» Identifyandunderstandfunctionofdifferentblocksof805 Imicrocontrollers.
DcvclopprogramforUOpurtopcmtions.Timers,Scrial portandInterruptsusingC.
GainthcknowledgctointcrfachCD.Keyhonrd,ADC, DAC,DCmotor,etc.
Designanddevelopsmallscaleembeddedsystems.
UnderstandthebasicconceptsandprinciplesoftheInternetof Things.
Gainknowledge ofdifferentloTtechnologiesandprotocols.

Y ¥y N vYY Y

Acquircpractica[ski]IsindesigningandimplemcmingloTapplications.

Contents ! 60Hrs
Unitl 15Hrs

8051 Microcontroller: Architecture-Registers, Pin diagram, 1/0 ports functions, Internal Memory
organization. External Memory (ROM & RAM) interfacing. Addressing Modes, Data Transfer
instructions, Arithmetic instructions, Logical instructions, Branch instructions, Bit manipulation
instructions.SimpleAssemblylanguageprograms tousetheseinstructions.

8051Stack, StackandSubroutineinstructions.Assemblylanguageprogramexamplesonsubroutineand
involvingloops

Unit2 | 15Hrs

8051 Microcontroller Hardware Programming in C: Data types and time delays, 1/0)
Programming, Timer Programming, Serial Communication- Basics of Serial Data Communication,

UASRT Serial port programming. Interfacing 8051 to Keyboard, LED, Relay, ADC, DAC, and
Stepper motor. ' : '

PIC18 I\Iicl.-ocontrnllcrs: Overview of the PICI8 Family, Architecture and features of 18F458
Status _register, Data memory and Special Function Register Program Cmuuc;




rg‘mmiomsiﬂm Stacks, Automatic Stackoperations, Programmer access to the Stack,
FastRegister Stack, Interrupts. Power supply and reset, Power supply, Power-up and Reset,
Oscillator sources. Clocksource switching,Parallel Ports, Parallel Slave Pon, Watchdog Timer,

ompare/PWM (CCP) Modules, MSSP Serial Port, Low-Voltage Detect, Nano-\ﬂlﬂ

technology, Enhanced Peripherals. :

15 Hrs

Unit-3

Definition and evolutionof thelnternet of Things. JoTarchitectureand components. 10T

communicationprotocols: MQTT,CoAP, HTTP. loTapplication domains
Overview of 10T devices: sensors and actuators. Types and characteristics of sensors used in loT
Introduction to IOT hardware: Arduino ESP and Raspberry pi- Introduction, architecture and
programming. Interfacing with sensors and actuators.

Unit-4 15 Hrs

Wireless communication technologies for IoT: Wwi-Fi,
network topologies: star, mesh, and hybrid networks.oT data m
protocols for device-to-device and device-to-cloud communication.

Bluetooth, Zigbee, LoRaWAN, etc.lo
anagement and storage.loT

———

ReferencceBooks
Muhammad Tahir and Kashifaved, “ARMMicroprocessor Sys(cms:Corlcx-MArchiwcture,

Programming.and Interfacing,” 1#Edition, CRC Press, 2017. |
2. Kennﬂhl.Ayala.“Tl'leSOSIMicmcontrolle:".J"Editimﬁmm’CengageLeaming.

1997 '
3. | MuhammadAli MazidiandJanice GillespicandRollin D, “The 8051 Microcontrollerand

Embedded Systems using assembly and Q"I'Edition. Pearson, 2006.

3. | Tim Wilmshurst,“Designing EmbeddedSystems with PIC Microcontrollers: Principles and
applications”,First Edition, Elsevier, 2007.

5. MuhammadAlianidideoiinD.Mckinhy.“PICMicmconuollcrdembeddedSystcms
using assembly and C for PIC18,” I*Edition, Pearson, 2008.

6. | JohnPitman,“DesignwithPICMicrocontrol ] *Edition,PrenticeHall, 1997.

7 linternet of Things: Principles and Paradigms by RajkumarBuyya, Amir VahidDastjerdi
Anton Y. Dongarra. ;
8 lloT Fundamentals: Networking Technologies, Protecols, and Use Cases for the Internet of Things

by David Hanes, Gonzalo Salgueiro, Patrick Grossetete, and Robert Barton.
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