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25093001 | Basics of Electrical Engineering 3 -1 3 a 50 40 50 |2:30 | 40 | 3:00 | 00O {
25093002 | Analog Electronics 3 -1 3 0 50 40 50 | 2:30 | 40 | 3:00 | OOO a
25093003 | Digital Electronics 3 113 0 50 40 50 | 2:30| 40 | 3:00 | OOO a
25093004 | Principle of Communication Engineering 3 -1 3 a 50 40 50 [2:30 40 |3:00 | 0OO [
25093005 | Introduction to C Programming 3 -1 3 I 50 40 50 |2:30 | 40 | 3:00 | 00O a
25393001 | Minor Project-1 - -1 2 i - 25 - - 25 |3:00| OO [
25013054 | General Proficiency # - -1 3 { - 25 - - - - a0 0
25393052 | Industrial Exposure (Assessment at institute level) + | - - - [ - 25 - - - - ad a
ooooo oo 0|00 OO0 | OO0 (000 | ooo - 0od - 0oo0 00

# General Proficiency: Assessment will be at institute level according to the guidelines issued by UBTER.

+ Industrial visit compulsory to minimum two industry or department.

U000 1- Each academic session will be of 16 weeks. 2- Effective teaching will be at least 12.5 week.
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25094001 | Electronic Circuits 3 -1 3 [ 50 | 40 50 [(2:30 | 30 |3:00 | 00O [
25094002 | Advance Microprocessor 3 -1 3 a 50 40 50 |2:30| 30 | 3:00( OO0 [
25094003 | Electronic Measuring Instruments 3 -1 3 a 50 40 50 |2:30| 30 | 3:00( OO0 [
25094004 | Network filter and Transmission Line 3 1|3 a 50 40 50 |2:30| 30 | 3:00( OO0 [
25094005 | Sensors, Conditioners and Controllers 3 -1 2 a 50 40 50 | 2:30| 30 |(3:00]| UOO 0
25394001 | Minor Project-I1 -1 -13 [ - 50 - - 50 | 3:00| O0OC i
25014054 | General Proficiency # -1 -13 { - 25 - - - - 00 i
25394052 | Industrial Exposure (Assessment at institute level) +| - - - [ - 25 - - - - 0o 0
25394053 | Industrial Training g&%ﬁﬁﬁdﬁ?fﬁ%ﬁ&f 04 weeks done after 4th semester would be evaluated in 5th semester through
L i go | O (00 OO0 god | ooo | ood - ao0 - aood a0

# General Proficiency: Assessment will be at institute level according to the guidelines issued by UBTER.

+ Industrial visit compulsory to minimum two industry or department.

OO0 1- Each academic session will be of 16 weeks. 2- Effective teaching will be at least 12.5 week.
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25395001 | Linear Integrated Circuits 5 - i 50 - 50 | 2:30| - - goo [
25095002 | Power Electronics 3 3 [ 50 45 50 [2:30 30 |3:00 | OO0 O
25095003 | Microcontroller and Embedded System 3 3 i 50 | 45 50 [2:30 30 |3:00 | OO0 [
25095004 | Industrial Automation 3 3 I 50 45 50 [2:30 30 |3:00 | OO0 O
25395002 | Major Project-1 - 8 i - 100 - - 75 |3:00 | OO0 [
25015055 | Employability Skills 2 i 50 - 50 |2:30 - - 000 [
25395053 | Industrial Training - - 1 - 25 - - 25 | 3:00 | OO [
25015054 | General Proficiency # - 3 i - 25 - - - - 00 [
25395052 | Industrial Exposure (Assessment at institute level) +| - - 10 - 25 - - - - 00 [
0ooan 0o 0o | OO | OO0 | 00O | o0 - 0oo - 0000 ag

# General Proficiency: Assessment will be at institute level according to the guidelines issued by UBTER.

+ Industrial visit compulsory to minimum two industry or department.

OO 1- Each academic session will be of 16 weeks. 2- Effective teaching will be at least 12.5 week.
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25096001 | Optical Fiber Communication 3 -1 3 i 60 | 60 50 [2:30 40 |3:00 | 0OOO [
25096002 | Wireless and Mobile Communication 4 1 -1 3 i 60 | 60 50 [2:30 | 40 |3:00 | 0OOO i
25396001 | Consumer Devices and Circuits 4 1 - | - i 60 - 50 (230 - - 0od i
25376002 | Electronics Equipment Servicing and 4 1 - | - i 60 - 50 | 2:30 - - 0od i
Troubleshooting

25396002 | Major Project - II - - | 10| OO - 100 - - 110 | 3:00 | OO0 i
25016001 | Entrepreneurship and Start-Ups 2 - | - O 50 - 50 | 2:30| - - 0oo i
25016054 | General Proficiency # -1 -13 i - 25 - - - - 00 0
25376052 | Industrial EXpOSU,I'e (Assessment at institute level) +| [ - [ [ [ 25 [ - - - ad 0

0oodo 00| - (00| OO | OOC | OO0 | OO0 - 000 - 0000 00

# General Proficiency: Assessment will be at institute level according to the guidelines issued by UBTER.

+ Industrial visit compulsory to minimum two industry or department.

OO 1- Each academic session will be of 16 weeks. 2- Effective teaching will be at least 12.5 week.
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00 Dooooboodo

A technical person has to deal with the various electrical Component, machines, equipment and
batteries. In order to increase the technical proficiency, a technician should possess essential
knowledge of electrical engineering parameters, basic concepts and laws of electrical
engineering.

0 hOobddhrbgbubboumiiobgobibdoogoon

Use electrical equipment efficiently for different electronic engineering application.

0

Students will be able to achieve & demonstrate the following COs on completion of course
based learning.

COl: Calculate basic electrical quantities, of DC circuit and batteries and replace complex
circuit with simple equivalent circuit.

CO2: Analyse A.C. circuits for single phase and polyphase supply.
CO3: Select/Identify the transformer for the given application.
CO4: Select DC motor for the given application and control the speed.
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Signal equation.

00000 Calculate
Power of Different
passive circuits with
AC signal.

UOOUI0 Describe
Resonant circuits.

O0U0IU Describe
Active, Apparent,
reactive power and
Power factor and
calculate it.

and voltage, equation of
instantaneous values, amplitude
RMS Value and average value, time
period, frequency, angular
frequency.

Jl0IRepresentation of alternating
sinusoidal quantities by phasors.
00 Complex Number: Complex
plane, j factor, other representation
of complex number, sum,
difference, multiplication and
division of complex number,
complex conjugate of complex
number.

00 Power in pure Resistance,
Inductance, Capacitance. RL, RC,

0| DOoDoooooooonoon (0000000000000 O oo0odn 00000o0oa 00 (D000
I DI00i000000I000000000 (00000000 00 | 0000
Onoooomoioan O o A 0000000000 | 0o Cao

1 {00000 Apply DOI00I00I0IN00TNOI00IN00IOD | Presentation, 10 | COl1

concept of KVL and | DIIIKVL and KCL Concept and Chalk Board,

KCL for circuit simplification. Tutorial.

31mp11ﬁcat}on _Of UI0Networks theorem:

complex circuit. Superposition, Thevenin theorem,

00000 Find Norton theorem and maximum

equivalent Circuit of | power transfer theorem.

given circuit LISiIlg NI01000000000:

different theorems. ) o )

. Jl0I0IBasic idea about primary and

0 D D0 Explain secondary cells, Construction,

Primary and working and application of Lithium

secondary cell. Ton Battery.

OO0O0I0 Describe )

working of batteries. 00 Care and maintenance of battery,

OO0 Connect 0000 Series and parallel

battery in series and | connections of batteries.

in parallel.
2 | 00000 Compare CO000I00ON00000Do00o0m Chalk-Board, 12 | CO2

between AC and 00 Advantages of A.C. Over D.C. | Model

DC Quantities. Quantities. Demonstration,

0000 Calculate . Videos,

parameters of AC JI0IConcept of alternating current Presentations.

10




RLC circuits

00 Active and reactive components
of current and their significance.

JilIPower factor and its practical
significance.

) Resonance in series and parallel
circuits.

100 Active power, reactive power,
apparent power and their
relationship.

000000 Compare O Chalk-Board, 8 | CO2
th.ree I?hase supply | o Advantage of three phase Model '
with single phase system over single phase system. | Demonstration,
supply. : Video
00007 Analyse tDDD S;ar—detl.ta connection and Demonstrations,
Star- Delta rAnSTOTMATON. Presentations.
connection. [l0/Relation between phase voltage
and line voltage, phase current and
line current in a 3 phase system,
Power and power factor in 3 phase
system.
000000 Describe D O00OI0NO0000000 O 00000 Chalk-Board, 8 | CO3
working a.md Jl0ITransformer: Working Model ,
const;‘uctlon of principle of a Transformer, Dfemonstratlon,
transtormer. constructional features, voltage and | Video '
00000 Select current transformation. D emonstfatlons,
appropriate 000 Auto transformer, instruments Presentations.
tr.ansforme.r fo.r transformer, Isolation transformer:
given application. working, Application.
DODOD Analyze 000 Features of transformer:
performance of voltage regulation & its signi-
transformer based on | feance need for isolation, Losses
Volte}ge regulation, in a transformer, efficiency of
efficiency, losses. transformer, cooling of transformer.
000010 Describe | 0O00M00000000000000 00000000 Chalk-Board, 10 | CO4
working of DC Construction & Working Principle Model :
machine, Induction | 44 application of: Demonstration,
machine and Video

synchronous
machines.

JIIDC Machines: DC Motor, speed
control of DC motor.

Demonstrations,
Presentations.

11




00000 Draw and
explain construction
of motors.

0OUol Select
motor for given

0IU Single Phase Induction Motor.
000 Three Phase Induction Motor.

0 Three Phase Synchronous
Machines: Alternator and
synchronous motor.

application.
(1l OO000O0doodl obodouitddl dooboool bdol ggioogol bobdoioor o
OUOOOiououodiobadon
il Ho00ioomHopoooom 00000000001000000000000 | Do Dot
[0 000000I0DOIDDoo0InOn C00000CmOmmno ool | 4o
Qoiionuonogon L00000000000000 (1000
1 | UUOUIO Identify Different measuring Familiarization of 6 COl1
instruments. measuring instruments viz.
00000 Use these measuring instruments. voltmeter, ammeter,
wattmeter.
2 | 00000 Use of KVL and KCL rule. Build a DC circuit and 4 COl1
UUOUM Find the voltage and current verify KVL and KCL in
across any resistance. given DC circuits.
3 | UUOUIO Use of Thevenin and Norton Build a DC circuit and 4 COl
theorem . verify Thevenin’s theorem
OUU0IU Find the Thevenin resistance and | and Norton theorem in D.C.
Thevenin voltage and Norton current in circuits.
given circuit.
4 (U000 Use of superposition theorem. Build a DC circuit and 4 COl1
OUOU0 Find the voltage and current verify Super posrqon _
across any resistance. theorem in D.C. circuits.
5 | UOOOM Use of Maximum Power transfer | To verify Maximum power 4 COl
theorem. transfer theorem in D.C.
OO0 Match source resistance with circuits.
load resistance, observe the impact.
6 | UUUUIU Calculate Active Power, Reactive | To measure Active Power, 6 CO2
Power and Apparent Power. Reactive Power and
OUODM Verify the relationship of Active | Apparent Power in an AC
Power, Reactive Power and Apparent circuit using appropriate
Power. measuring instruments.
7 | UUOUIN Connect two wattmeter for Measurement of Power in 4 CO2

power measurement in three phase supply.

three phase circuit using

12



UUOON Find total power in three phase. two-watt meter method.

8 [ UUOUII Connect transformer for open To determine voltage 6 CO3
circuit and short circuit test. regulation and efficiency of
OOUOIN Observe Losses in transformer a single-phase transformer
and find efficiency and voltage from open circuit and short
regulation. circuit test.

9 | UUOUINIConnect circuit. To study the speed control 6 CO4
OUOD Start the motor using starter. of DC motor by field

resistance Control/ armature

UDDIUD Plot the curve. control method. Draw the
graph between the armature
current and motor speed by
varying the field resistance.
MICRO-PROJECT 4

1
OubDoiobiigiobioubibooyudorobbiobbbbioom

Qioooihogobbd

Micro-Project: Only one micro-project is planned to be undertaken by a group of two or three
students that needs to be assigned to them.

The micro-project can be based on industry applications, workshops, laboratory work, or field
studies. Each micro-project should address two or more Course Outcomes (COs). Students are
required to give a seminar presentation on their project before submission. The micro-project
must be submitted by the end of the semester in order to develop industry-oriented Course
Outcomes (COs).

A suggestive list of micro-projects is given here. Similar micro projects could be added by the
concerned faculty.

000 OO0 D000 Observe in your lab Different Linear circuit and make their equivalent
circuit.

0l DIOIUOD00O000DI: - Visit a nearby industry and observe the different parameters such
as frequency, voltage, current, power and prepare a report based on it.

0 DO0I0000000I00000E:- Observe the three-phase power distribution panel in institute and
prepare a report on it.

0 0O00D00DOE:- Collect information regarding different types of transformers available in
the laboratory/ old projects and prepare a report on it.

13
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The teacher may assign assignments from each unit. All assignments must be completed
individually and submitted with clear diagrams, proper explanations and supporting calculations
where applicable.

LoO0DogLe

il

Wil

il

il

CoiIbooooonooD0oniiiodioniboiiioiboiboii00onoong Identify types of batteries used.
Record their ratings, connections (series/parallel) and backup time. Prepare a short report
on how battery configuration affects system output.

OUooo0DoiiIdoooiiouiiiiiDouiuiiooiiObserve your institute’s 3-phase power panel.
Identify the star/delta connections, circuit breakers and meters used. Sketch the layout.
Prepare a report on how load is balanced in 3-phase systems.

Ho000Eo00bN DoOD00oooUo0oonoD Survey different types of transformers available
in the lab or industrial setups. Collect data on power rating, type, voltage ratio and
application. Tabulate this data and discuss where each transformer is best suited.

LJ0000I00I00ID0I0000IUi00ODID Consider an application (e.g., elevator, ceiling fan, water
pump). Identify the most suitable motor, explain why it is appropriate based on
parameters like torque, speed and control requirements. Suggest a speed control method
if needed.

QifbobobobobobbitdibomhiioguudboUotoobbnbibubbioondg

O
Hll

N A o A A T 100000
OoOion

1

Experimental Board for Kirchhoff’s Voltage and current law. 2

2

Power Factor meter (Dynamometer type Wattmeter, S0Hz, current up to20 6
Amp, 300V, Power factor range 0.5 lagging, unity, 0.5 leading, Portable,
single phase single element type 110V/240V,1Aor5A)

Development Board for Theorem 3-5

Digital Multimeter (DMM) I-11
Resolution: 3-1/2 digits LCD Display with a maximum reading of 1999.
I/p Impedance: 10 M

Voltage Measurement: DC/AC: .1mV-1000V (different range)

Current Measurement: DC/AC: .1pA to 10 A (different range)
Resistance: 200 - 20M ; (different range)

Setup for measure Active Power, Reactive Power and Apparent Power in 6
an AC circuit using appropriate measuring instruments.
Voltmeter (Voltmeter:- (0-300)V/AC

14



Ammeter:- (0 to SA)/AC

Wattmeter AC (3):- AC (single Phase)

Rheostat (02) no.:- (0-110 ohm)

Capacitor:- (200mF/400v-2A)

Single Phase Auto-transformer:- 0-270V, 50Hz, 10A)

6 | DSO (Analog Channels:- 4; Bandwidth:100 MHz) 6,9

7 | Setup for DC motor speed control (Setup DC Motor Speed Control:- 9
provision for speed control of DC Motor by field resistance Control/
armature control method. Draw the graph between the armature current
and motor speed by varying the field resistance.

DC Shunt Motor .5 HP

Operating Voltage:230V

Type: DC

RPM: 1440 RPM. Wattage: 1.5KW

Variac 4A

DOL Starter 3 point

Lamp Load (Switched Control)

8 | Setup for power measurement in three phase using two wattmeter method 7

9 | Setup for Open Circuit and Short Circuit test of transformer (Single Phase 8
Transformer) with Tapping in Secondary side:-

Rating:- 1kVA ; Primary Voltage : 0-125V, 0-125V Secondary Voltage : 0-
125V, 0-125V Rated Current : 4A Single Phase Auto Transformer:-
Primary Voltage : 230V Secondary Voltage : 0-270V Rated Current: 5A;
Digital Meters Used AC Voltmeter:- 450V (2nos.) ; AC Ammeter :- 5A
(2nos.) ; Wattmeter:- 1500W; MCB ;- 6A)

Qoo gooobiuodr uibb oo Lol ooboooorl ghbooour gl giputbb oo
N

i OO0 (1 0000o000an 0

Hll O Q000 L]

1 [ I |DC Circuits batteries COl1 10 30

2 | II | AC Fundamental CO2 12 25

3 | I | Three phase supply CO2 8 15

4 | IV | Transformer CO3 8 15

5 | V [ Electrical Machines CO4 10 15
oD o G o G U o P CHIXrLUbOLOoOn 0o 0oo

15
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0000000 00000000000
oo | OOM0L | DOI0_ | 0000 | 0O 0o 000 | oooo
oooo | oooomood oooooe |oooioo|  ooooooooioo: | oooooom | omoiooo
DE%DSDDDDD 000 | oooooom | ooomooo | ooooooofn Cooomooooom | Oooooo | oooooooo
0I00I00I00] O0om | ooom 000I00an m
000000 O 000IDI000m
O00Omo0o 00IO0I00n 0100000000000
COl 3 3 3 1 1 ] 2
CcO2 3 3 2 1 2 3 2
CO3 3 2 1 1 3 2 2
CO4 3 1 1 1 3 ] 2

000000 High:03, Medium:02, Low:01

prrriogbbobtdbbibbooibuoboboobirub oo

00an COo00a0 aaooon N
1 | Theraja B.L. Electrical Technology Vol-I S.Chand and Co., new Delhi,
ISBN:9788121924405
2 | Theraja B.L. Electrical Technology Vol-II | S.Chand and Co., new Delhi,
ISBN:9788121924375
3 | V. N. Mittle and Basic Electrical Engineering | McGraw Hill, New Delhi,
Arvind Mittal ISBN:978-0070593572
4 | U.A.Bakshi Basic Electrical Engineering | Technical Publications,
ISBN:9789333220392
5 | DP Kothariand IJ Basic Electrical Engineering | Mc Graw Hill, New Delhi,
Nagrath ISBN: 978-9353165727
6 | Ryan Godsell Electrical Transformers: A Kindley Edition
Top Graded Study for
Students and Professionals
7 | Allan R. Hambley "Electrical Engineering: Pearson education

Principles and Applications"

Oiirooobbigdibbbibybidiobooodon

minj O100mooooom [00000omon
1 | https://nptel.ac.in/courses/108105112 NPTEL study materials
2 | https://www.electrical4U.com All about electrical circuits

16




https://instrumentationtools.com/category/electrical-
animation/

Animation of basic electrical
engineering quantities

https://www.udemy.com/course/crash-course-electric-
circuits- for-electrical-engineering/

Flip classroom learning
material

https://ems-iitr.vlabs.ac.in/exp/dcmotor-field-
resistance-control/

Speed control of DC motor

https://asnm-iitkgp.vlabs.ac.in/exp/verification-
thevenin-theorem/procedure.html

Theorem

https://ems-iitr.vlabs.ac.in/exp/circuit-parameters-oc-
test/

Transformer test

https://virtual-labs.github.io/exp-fluorescent-lamps-
iitr/simulation.html

Power factor measurement

https://www.udemy.com/course/electrical-
motors/?srsltid=AfmBOormBwRdfZshmvwWK7r01
S0Jd220Pnf-3Go318srKheJUxugcuNJ&couponCode
=LEARNNOWPLANS

DC Motor

kookskok sk

17
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o Dooobboogo

To introduce students to detailed concepts of semiconductor devices, including various types of
diodes, BJTs and MOSFETs.

1ol fguuodobiroyubdobidiigooiuodibudooom

Employers expect students to demonstrate strong skills in analog circuit analysis, design and
troubleshooting. Proficiency in using simulation tools and test instruments is essential. Ability
to select and interpret electronic components and datasheets is valued. Application of analog
concepts in real-world scenarios like power supplies and audio systems is crucial.
Communication, teamwork and readiness for continuous learning are also key expectations.

O o

Upon completion of the course, students will be able to achieve and demonstrate the following
COs.

CO1: Demonstrate comprehensive knowledge of various types of semiconductor diodes and
their applications, as well as various active and passive components and devices.

CO2: Understand the concept of BJTs, their various configurations and their V-I characteristics.
CO3: Understand the concept of the operating point and the need for its stabilization.
CO4: Analyze and interpret the equivalent model of a transistor using h-parameters.

COS5: Understand the complete process of device fabrication, modern fabrication techniques
and the operating principles of FETs and CMOS devices.

18
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OOU0INIComparison
between CE, CB and
CC.

symbols;
000 Mechanism of current flow;

JI0ICurrent relations in transistor;

0l 00000CIooooonoon 00000000I00000000000000 0000oooooo OO0 {C0000
0| 00i00omoooom 000 00bo00D0o0onn (00000000 00 | 00000
Ooooomoian (. 000000000 - | Ooon 0o
1 [000O0I0 Describe OO00O0IO0O0DO000IoOIOIooo0 - | Presentation, 12 | COl1
semiconductor's,.their T07P-type and N-type Chalk Board,
types, conductivity semiconductors and their Tutorial.
and its dependence |, onductivity.
on temperature. ]
) _ Jl0IEffect of temperature on the
U0 I,]D'DD. Exp!aln the conductivity of intrinsic
PN junction diode, its | ¢o1miconductors.
biasing, types of ) ) o )
currents and the HIOIPN junction diode: Mech.amsm
capacitances of current flow in a PN junction,
developed in the drift apd diffusion currents,
diode. df:pletlon lgyer, forward an.d reverse
) biased PN junction, potential
a E_lD'D,D Study the | parrier and the concept of junction
applications of capacitance under forward and
diodes as rectifiers, | overse bias conditions.
clippers and . .
clampers. DDDDV—I characterlstlcs., statl.c
] resistance and dynamic resistance.
000000 Study the ,
working principle of DDDDDlees as hglf-wave, full-wave
the Zener diode and | @nd bridge rectifiers. PIV (_Peak
its applications. Inve.rse Voltage), rectification
efficiency and ripple factor.
HIDIClipper and clamper circuits
using diodes.
Jl00Zener and avalanche
breakdown, working of a Zener
diode and its application as a
voltage regulator.
2 (0000000 OO00I00000000000D0INOi0I00I00T | Chalk-Board, 12 | CO2
Comparison between | LJ0O0IIO00 Model
PNP and NPN. 010 Concept of bipolar transistor, D.emonstration,
O00000Study the | structure; Video
concept of leakage | ;PNP and NPN transistor, their | Do /ionstrations,
current. ’ Presentations.

19




OOO000 Study Input
and Output
characteristics of CB
and CE
configurations of
transistors.

Ul0IConcept of leakage current;

00 CB, CE, CC configuration of
the transistor,

UIU Input and Output characteristics
in CB and CE configurations,

U0[Transistor as a switch.

0000000 Study the | HUOIUIONO0DOOOIOUIOMOOCONOE Chalk-Board, 6 |CO3
concept of transistor | LIIJOOII] Model
biasing and selection | g Concept of transistor biasing Demonstration,
of operating point. and selection of operating point. Video .
DODOIE Study the | 7 Neeed for stabilization of Demonstl'ratlons,
concept of operating point. Presentations.
stabilization of . o
operating point. D._D D1ﬁ“erent types of biasing
i circuits.
0ooomo
Comparison between
various types of
biasing circuits.
OO0O000Explain the | CDO0OIONOIODIDIO0000IO000O0IO0ONT | Chalk-Board, 6 | CO4
working of single Hooooo Model
stage amplifier. 010 Working of single stage Demonstration,
0000000 Draw transistor amplifier. Video
equivalent model of | Equivalent model of transistor Demonstfations,
transistor amplifier amplifier using h parameter. Presentations.
using h parameter.
000000 Study O0O00000I00000000000000000000000 | Chalk-Board, 12 | COS5

modern
semiconductor
fabrication.

000000 Understand
fabrication methods
(CVD, MBE).

LOOOI00 Describe
the operation and
structure of JFET.

UOOUIOC Describe
the operation and
structure of MOSFET

N o o
Hoi0DIdiobouiboubooCoo

UlUlIntroduction to modern
semiconductor fabrication process.
Steps of fabrication.

0IIStudy of Chemical Vapour
Deposition (CVD), Molecular
Beam Epitaxy (MBE) methods of
fabrication.

Jl0IConstruction, operation and
characteristics of JFET and its
application.

Model
Demonstration,
Video
Demonstrations,
Presentations.
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and its modes.

OU0O00Understand
the operation and

structure of CMOS. | and its applications.

and applications.

JIDIConstruction, operation and
characteristics of MOSFET in
depletion and enhancement modes

00 CMOS Structure, advantages

I 0000000000 0ogogoool 00ogogol oo gopoooor tooooongoon
0000oibbooooboooooon

il C0000000mO00oo0om 0000000000I000000000000 D | Do0tooo

i 0000000000000 00o00 00000I00mO0ooD i A n{n

L000000m00 0l Oo00oonomno (1000

1 (U000 Identify various types of active and | Familiarization, 3 COl1
passive components such as Resistor, identification and testing
Capacitor, Inductor, Diode, Transistor etc. of active and passive
00000 Testing of active and passive components.
components.

2 | U0UUID Identifying different electronics Familiarization with 3 COl1
instruments like analog & digital Multi- operations of different
meter, CRO, Signal generator, Regulated Electronics instruments
Power Supply. like analog & digital
00000 Use of different Electronics Multi-meter, CRO,
instruments like analog & digital Multi- Signal Generator,
meter, CRO, Signal generator, Regulated Regulated Power Supply.

Power Supply while performing experiments.

3 | OUOU0ITo study the characteristics of PN To plot V-I characteristics | 3 COl1
junction diode in both forward bias and of PN Junction diode.
reverse bias.

4 | U0O0O0IOIStudy V-I characteristics of a Zener | To plot V-I characteristics | 3 COl1
diode. of a Zener diode & make
O0000IConstruction of voltage regulator voltage regulator circuit
circuit using Zener diode for a given using Zenér. diode for a
stabilized output. given stabilized output.

5 | U000 Build and test Halfwave Build, test and observe 3 COl1

rectifier circuit in breadboard.

OUOUW Observe the wave shape of half
wave rectifier circuit.

OUOD0 Measure ripple factor and efficiency.

the wave shape of
Halfwave rectifier circuit
and measure ripple factor
and efficiency.
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6 |U0O0I0Build and test full wave Build, test and observe CcO2
rectifier circuit in bread board. the wave shape of Full
O0000IObserve the wave shape of full wave rectifier circuit.
wave rectifier circuit.

7 | UOUMINIBuild and test bridge rectifier circuit | Build, test and observe CO2
in bread board. the wave shape of Bridge
DO00Observe the wave shape of bridge | fectifier eircuit.
rectifier circuit.

8 | DUOU0ITo plot and observe the wave shape | To plot the wave shape of CcO2
of full wave rectifier with Shunt capacitor full wave rectifier with:
filter. y Shunt capacitor filter
00000 To plot .and obsewe ‘Fhe wave shape y Series Inductor filter
of full wave rectifier with Series Inductor
filter.

9 (UUUMLII To Build different clipper circuit for | Build different clipper CO3
different combination of diode and battery. circuit for different
00000 To observe waveform of clipper combination of diode and
circuit for different combination of diode and | D3ttery-
battery.

10 | OUUUDU To Build different clamper circuit | Build different clamper CO4
for different combination of diode and circuit for different
battery. combination of diode and
00000 To observe waveform of clamper | battery.
circuit for different combination of diode and
battery.

11 | OO0 To Simulate output waveform and | Simulate and Test output CO2
frequency response of single stage common | waveform and plot
emitter (CE) amplifier using simulation input, output
software. characteristic of single

stage common emitter
(CE) amplifier using
simulation software.
12 | OUUUD To Simulate and Test output Simulate and Test CO3

waveform and frequency response of single
stage common base (CB) amplifier using
simulation software.

output waveform and
plot input, output
characteristic of
single stage Common
Base (CB) amplifier
using simulation
software.
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13 [OUOD0INTo plot V-I characteristics of FET | To plot V-I characteristics | 4 CO5
Transistor. of FET Transistor. Find
0000007 Find the pinch off voltage. the pinch-off voltage.
Micro-Project 4

I [
0 o Y A

LI000OI0000000IOnly one micro-project is planned to be undertaken by a group of two or
three students that needs to be assigned to them.

The micro-project can be based on industry applications, workshops, laboratory work, or field
studies. Each micro-project should address two or more Course Outcomes (COs). Students are
required to give a seminar presentation on their project before submission. The micro-project
must be submitted by the end of the semester in order to develop industry-oriented Course
Outcomes (COs).

A suggestive list of micro-projects is given here. Similar micro projects could be added by the
concerned faculty.

1. Rectifier Circuit:- Observe waveform of half wave rectifier/full wave rectifier and bridge
rectifier in your lab using breadboard/ zero PCB and DSO/ multimeter.

2. Regulator Circuit:- Can develop Voltage regulator and its relevance in all household and
industrial circuits.

3. Single stage amplifier circuits.

4. Clamper circuits/clipper circuits.

5. Automatic Night Light Circuit using MOSFET and LDR.
6. Audio amplifier using MOSFET.

7. Low Power Voltage Amplifier using MOSFET.
C0oi000oooom

The teacher may assign assignments from each unit. All assignments must be completed
individually and submitted with clear diagrams, proper explanations and supporting calculations
where applicable.

CO0O00000don
1. Seminar on different types of diodes and transistors.
2. Basic circuit simulation using various diodes and transistors.
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Create a comparative chart of:

Various diode types (e.g., Zener, Schottky, Light Emitting Diode).
Transistor configurations (CE, CB, CC) and their properties.
MOSFET vs BJT in terms of structure, operation and applications.

Design PCBs for various circuits such as clippers, clampers, voltage regulators and
transistor switch configurations.

Lot yooritdotbbo bbb udomuogobya

Wi N 0 1 A Ooib0oonoodiaon
1 | Voltmeter(milli Volt and Micro Volt) 1,2,3,4,5,6,7,8,9,10,13
2 | Ammeter(milli Ampere and Micro Ampere) 1,6
3 | Single Phase 230V, 50Hz, 6-0-6 Transformer 5,6,7,8
4 | Single Phase 230V, 50Hz, 12-0-12 Transformer 5,6,7,8
5 | Cathode Ray Oscilloscope (CRO) 20MHz, Dual channel 2,3,4,5,6,7,8,9,10,11,12,13
6 | Diodes(1N4001 to 1N4007) 1,3,5,6,7,8,9,10
7 | Zener Diode(BZ174,BZ148) 1,4
8 | Resistors(Complete set from 100 W R 0 1,3,4,5,6,7,8,9,10,11,12,13
9 | &aDSDFLWRUV (7(&Z 53K ,256 1,,8,9,10
— )
),/0 &$3%&,256 DQ Q)
10 313/ UDQVLVWRUV 1 1 1,3,4
11| 1317UDQVLVWRUV 1 1 1 1 1,3,4
121)(7 1 1 1,13
13| %UHDGERDUG 1,3,4,5,6,7,8,9,10,13
14 | % DWWHU\ 3,4,9,10,13
15| 0OXOWLPHWHU 2,3,4,5,6,7,8,9,10,13
16 | Latest 6P XMMUsoftware ( SURMXV  SUIRIHWMRO)| 1,3.4,5,6,7,8,9,10,11,12,13
multisim, pspice etc.)
17 6LIQDO *HQHUDWRU 2,3,4,5,6,7,8,9,10,11,12,13
18 | SHIXOMS 3RZHJ 6XSO =($/ ' & WHIXDMS SRZH] 2,3,49,10,13

VXS ZBRLKDYRXWESKOWDIDRIHWR 9 D Q
RXWSXW FXUUHQW RI WR DPSYV
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gl tooobidodl otbguooo! ol obogoool pbbbooun Ol gouibuobog
0] o a0 RN

Qo oo COmOoon Q0000  Oooooioon | ooooooo

[0 0ol aooom L]

1| I [Semiconductor diodes COl1 12 20

2 | II | Introduction to Bipolar Transistor CO2 12 25

3 | Il | Transistor Biasing Circuits CO3 06 15

4 | IV | Single Stage Transistor Amplifier CO4 06 15

5| V | Field Effect Transistors CO5 12 25
L A il ad ao0

ImbooobibtoibiUibbobitiobbgo

0000000000000 00n0 a0
Ooo0: aooan 0o 0o 00 0000 000an 00
00O 0000000 | DO0OIoCn Doooon |ODhooob | Obooooooooboo | Obooboooo | Ofcoooo
00 00ar (0000000 | CO0000EOn | Do0ioRIiD OooDooodonn | DO0Boo | Doooooao
Q000000000 0000 | 00000 00000000 00000
000000 0an OOo0oI000moon
Q000000 0o0aoiooo Ol000000000o
COl 3 3 3 2 1 2 3
CO2 3 3 2 2 2 3 2
CO3 3 2 1 1 1 2 2
CO4 2 1 1 1 1 - -
CO5 3 1 1 1 2 2 2
(00000010 High:03, Medium:02, Low:01

I o A W W W

Wi 0opooon amooon 000moooan
1 | N.N. Bhargava and Basic Electronics and Linear | Tata McGraw Hill, New Delhi.
Kulshreshta circuit
2 | D.C. Kulshereshtha Electronics Devices and New Age Publishers, New Delhi.
circuits
3 | Millman and Halkias | Electronics Devices and McGraw Hill.
circuits
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4 | Albert Paul Malvino | Principle of Electronics Tata McGraw Hill.

5 | Naresh Gupta, Jyotesh | Electronics Devices and Eagle Prakashan, Jalandhar.
Malhotra and Harish | circuits-I
C. Saini

6 | Rama Reddy Electronics Devices and Narosa Publishing House Pvt.

circuits

Ltd. New Delhi.

Hiinuoobbiodibboobdoiinbgoouon

a0on O100Imooooom (0000000000
1 | https://nptel.ac.in/courses/108101091 NPTEL study materials
2 | https://www.udemy.com/courses/search/?q= | Flip classroom learning material
analog+electronics&src=sac&kw=analog
3 | https://be-iitkgp.vlabs.ac.in/ Practical’s simulation of analog
electronics can be performed.
4 | https://www.allaboutcircuits.com Theory and simulation-based tutorials.

https://falstad.com/circuit/

Interactive circuit simulator.

sekoskokok
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OoOoooroouoi25093003 COIonOooooror4 (TH:3,T:1,P:3)

0 0oooobooor

Most of the electronic equipment like computers, mobiles, music systems, automation and
control circuits are based on digital circuits. This syllabus has been designed to make the
students know about the fundamental principles of digital electronics and gain familiarity with
the available IC chips. This subject aims to give a background in the broad field of digital
systems design and microprocessors. The knowledge of basic logic gates, combinational and
sequential logic circuits using gates as well as digital ICs will enable students to interpret the
working of equipment’s. After completion of the course, students will be able to develop the
digital circuits based applications.

0ol hoobudbrbobbbbobmooobobbigbgobgon

1. Ability to interpret and troubleshoot digital systems in industrial applications.

2 Proficiency in designing combinational and sequential logic circuits.

3. Hands-on skills in using digital ICs, testing tools and simulation software.

4 Understanding of number systems, logic gates and Boolean simplification for system
design.

5. Competence in implementing basic digital solutions using counters, registers and ALUs.

N o o

Students will be able to achieve & demonstrate the following COs on completion of course
based learning.

CO1: Use number system and codes to interpret the working of digital system.
CO2: Use of logic gates to implement logic expressions.

CO3: Use Boolean expressions to realize the logic circuits.

CO4: Build simple combinational circuits.

COS5: Build simple sequential circuits.
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Morgan's Theorem, Duality theorem,

0 { DO0CoDIO0Doooo: (000000000000 D oooogn 0000ooooo OO0 {O0000
N T OO0 00000I0D000000n Q0000Ioan 00 | 00000
Qoooonooao 0 o R o
1 (00000 CO000NO0O000000ibOIN00IND0O00 - | Presentation, 10L | CO1
Recognize and II0IComparison of Digital Signal and | Chalk Board, M
convert the given Analog Signals. Tutorial. 2T
number in to )
specified number DDD]Number System: Base or Radix,
system. Binary, octal, Decimal and
hexadecimal number system,
UODOD Perform | o4 version from one number system to
the digital another.
arithmetic
operations. HI001°s and 2°s complement
) , representation of signed numbers.
D'D D'DDD' Find the | qypiraction using 1°s and 2’s
I's an;i 2's - complement method.
complement o
giveg number. JIU Different types of codes: Weighted
and non weighted code, 8421, BCD,
Excess-3 and Gray codes, ASCII code
2 (000000 Identify | OO00I0000000I00000 Chalk-Board, 8L | CO2
the 'gate ICs.and 000 Positive and Negative Logic Model . ZTF
bas.10 operation of Definition, symbols and truth tables of D.emonstratlon,
logic gates. NOT, AND, OR, NAND, NOR, EXOR| Video
0oOom: Gates and gate ICs. Demonstrations,
Implementmg‘ Jl00Universal Gate, NAND and NOR Presentations.
baglc gates using gate as universal gates,
universal gates. | jpnlementation of gates using
chD U DIDD (tjompare universal gates.
e salien
features of logic [l0IDefinition of SSI, MSI, LSI, VLSI,
gates and MOS Characteristics of digital gates. Delay,
families. speed, noise margin, logic levels,
power dissipation, fan-in, fan-out,
power supply requirement
0 Comparison between TTL and
CMOS families
3 | 00000 Simplify | OO0000000000I0000000000000000001| Chalk-Board, 10L | CO3
the given logic 01000m000moo Model +
CXPTESSION USINE | miipostulates of Boolean Algebra, De D.emonstratlon, 4
Boolean algebra. Video
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0oooio
Minimize the
given logic
expression using
Karnaugh map

simplification of Boolean expression
using Boolean algebra.

Jl0IKarnaugh Map- Min term and max
term, standard/Canonical form of
Boolean expression, K-map solution

Demonstrations,
Presentations.

technique. upto 4 variables including don’t care

00000 Design | condition.

logic circuits after

minimization.

000000 Design | 0O0DOIDINO0OOIO00IDDONOOOIO0 Chalk-Board, 10L | CO4
and implement (00000000 Model +

Half adder, full [I0 Half adder and Full adder circuit, D.emonstration, 4

adder, half design and implementation of Full Video

subtractor and Adder using half adder. Demonstrations,

full subtractor. Presentations.

00000 design
and implement
encoder, decoder,
multiplexer and
demultiplexer
circuits.

OUOU0 4 bit
ALU and IC
74181

OOU0IE Design
and
implementation
of 4 bit parallel
adder and 4 bit
comparator.

IO Half Subtractor and Full
Subtractor circuit, design and
implementation of full subtractor using
half subtractor.

JilIDecoder: Logical expressions,
functionality and design of different
decoders, realization of higher decoder
using lower decoders.

JIDIEncoder: Logical expressions,
functionality and design of different
encoders.

10 Multiplexer: Logical expressions,
functionality and design of different
multiplexer, realization of higher
multiplexer using lower multiplexers.
realization of Boolean expressions
using multiplexer.

Jl0Demultiplexer: Logical
expressions, functionality and design
of different demultiplexer.

OIOIALU:- 4 Bit ALU and
Familiarization with 74181 IC.

0T 4 bit parallel adder and 4 bit
comparator
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00000
Describe the
concept of
sequential logic
circuits.

poooio
Different type of
flip flops and
their working.

00000 Use of
flip flop to make
different
synchronous and
asynchronous
counters.

OUO00 Use of
flip flop to make
different type of
registers.

QUidinrooodiibryoomioooong

JI0IConcept of sequential circuits:
Definition, classification and clock
parameters, difference between
sequential and combinational circuits.

UI0IFlip flop: Concept of Flip flop and
Latch, Operation and truth tables of
RS, T, D,JK flip flops. Race around
condition, Master slave flip flop,
characteristic table and excitation
table.

JI0ICounter: Introduction to Counter
(Asynchronous and Synchronous up
and down counters), Mod N counter,
Decade counter

JIU Register: Introduction to Shift
Registers (shift left and shift right),
Serial in parallel out, serial in serial
out, parallel in serial out, parallel in
parallel out Shift Register.

Chalk-Board,
Model
Demonstration,
Video
Demonstrations,
Presentations.

10L

4T

CO5

I 0O0000ooooor jogboibol 0oogogol ool oopgooor tobooogoor T
0000000Ooooooiooooon
0 00000000NOoo0oom [000000000I000000O 0000 D000 {O0ooo0n
Wl 0000000000I0D000000n O0000I0OnOonD 0 | OO0
00000000000 000000000000 L0
1 | OUOO0OITo learn about IC and its | To check different IC’s using IC 3 All
testing. tester. COs
2 | OUODIO Working of gates and ICs | To verify the truth tables of basic 3 CO2
internal structure like number of logic gates.
gates and pin configuration.
3 | DOUOM Use of NAND and NOR | To verify the truth table of NAND 4 CO2
gate as universal gates and and NOR as universal gates and
implementation of other gates using | implementation of basic gates
NAND and NOR gates. using NAND and NOR gate.
4 | JOODMO To learn about binary To design and implement Half 3 CO4
arithmetic using Half adder and Adder and Full Adder circuits.
Full adder circuits.
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5 | UOUUM To learn about binary To design and implement Half CO4
arithmetic using Half subtractor Subtractor and Full Subtractor
and Full subtractor circuits. circuits.

6 | UOULMD Implementation of code To design and implement 4 bit CO3
converters using Ex-or gates Binary to Gray code converter

circuit.

7 | OOUOM To learn the operation of | To verify the truth table of S-R, D, CO5
flip flop sequential circuits. J-K and T flip flops.

8 | 00O To design and implement | To verify the truth table of CO4
decoder and encoder using basic Decoder and Encoder circuits.
gates and ICs.

9 | O0UOMITo design and implement | To verify the truth table of CO4
multiplexer and demultiplexer Multiplexer and De-multiplexer
using basic gates and ICs. circuits.

10 | UOOOOID To design and implement | To design and verify the operation CO5
asynchronous/ripple counter. of 4 bit ripple counter.

11 | DUOOOO To design and To design and verify the operation CO5
implement synchronous decade of 4 bit synchronous decade
counter counter.

12 | UOUDOM To design and implement | To design and verify the operation CO5
shift register. of shift register.
Micro-Project

(N 0 A o O R

OUoguibborioibdbibbbtbbbbbotobbouobbonodoo

Micro-Project: Only one Micro-Project is planned to be undertaken by a group of two or three
students that needs to be assigned to them.

The Micro-Project can be based on industry applications, workshops, laboratory work, or field
studies. Each Micro-Project should address two or more Course Outcomes (COs). Students are
required to give a seminar presentation on their project before submission. The Micro-Project
must be submitted by the end of the semester in order to develop industry-oriented Course
Outcomes (COs).

A suggestive list of micro-projects is given here. Similar micro projects could be added by the
concerned faculty.

1. Build a circuit to implement 4 bit adder

2 Build a circuit to implement BCD adder.

3. Build a circuit to implement 7 segment display.
4 Build a circuit for LED flasher.
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5. Build a circuit to implement 4 bit ripple counter.

6. Build a circuit to implement a Gray to Binary code converter
7. Build a 4 bit parity checker circuit.

8. Implement boolean function using mux.

0ooi00Oooogn

The teacher may assign assignments from each unit. All assignments must be completed
individually and submitted with clear diagrams, proper explanations and supporting calculations
where applicable.

HUoogooogoo

il

il

il

00000000000 T0D0DINO000 on:

o Applications of combinational circuits in industry.
o Sequential logic applications in automation.
C0000000mMooo

o Chart displaying UUIUI0OTNO0OINIIOOOCIO0OI with both DUNINIDINUOIMIDONOINOOND
(0I0000i00.

0 1 o

o Simulate various combinational and sequential circuits on online simulator and verify
output.

Dottt ioombibgubiobiinbobibbdbo ooty

0
i

N 1 O 00000000
00O

1

Digital IC tester(Supported Device: 74 / 40 / 45 , microprocessor IC, EPROM , | All LLO
RAM PERIPHARIAL IC . Small, portable, light and power-saving, usable
with batteries. Average search time: 0.8 second. Display: 16 characters in 1
line LCD. Test Pins: 8 to 16 pins. Temperature : +5 C to + 45 C. Humidity : up
to 90%)

Logic trainer board AIlILLO
01 :- Mains Supply R : 230 V + 10%, 50 Hz

02:- Fixed DC Power Supply : +12 V,-12V,+5 V,-5V AT 100mA;

03 Clock Generator:- 1Hz, 10Hz, 100Hz, 1KHz,10KHz & 100KHz
04 :-Pulse Generator:- 5V

05:- ZIF Socket :: 20 Pins (6 Nos.) 40 Pins (1 No.)

06:- 8 Bit Digital Input : 08 toggle switches

07:- 12 Bit Digital Output : 12 LED indicator

08:- BCD to seven segment display 2 Nos.)
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ICs for 2 input gate ICs for a AND, OR, NOT, NAND, NOR, EX-OR and EX-
NOR.

ICs for S-R, JK, D, T FLIP FLOPS.

ICs for DECODER/ ENCODER

ICs for MULTIPLEXER/ DEMULTIPLEXER
ICs for synchronous and asynchronous counter
IC for shift register

(ICs 7483, 7447,74183, 74151,74153, 74155,74138, 74148, 7476, 7474, 7490,
7493, 7400, 7402, 7404, 7408, 7432, 7486)

AIlLLO

Digital Multi meter (Having following Functions: DC/AC voltage, DC/AC
current, resistance, diode voltage, diode continuity, Measurement of
Capacitance, inductance

Resolution: 3-1/2 digits LCD Display with a maximum reading of 1999.
I/p Impedance: 10 M

Voltage Measurement: DC/AC: .1mV-1000V

Current Measurement: DC/AC: .1pA to 10 A

Resistance: 200 -20M ;

Capacitance:- 10 pfto 200 |

3RZHU 6LQJOH VWDQGDUG YROW EDWWHU

AIlLLO

\

'LILVDOLOORVFIRBGIQH®+] $QDOKKIDQQHG
ZIGK 0+] OO VOPS®I DM *\DV O HPRY GBM O SW
L QWHUIBBKOFL 7)7VL]HLQFKDY H IR WHOUMBEW,

PO GLY

D/ LLO

R

ZDYHIRYHPWHFR @& H I RIUHF RRL® L P X H U WAWHIDGDH

%YUHDG ERDUG

AllLLO

AIlLLO

Latest Simulator software (proteus 8 professional, multisim, pspice etc.)

piiiiiooooodoibl gotbboooor bl bbbooouur bbb oour L boouotoboo

]

W LOfo0oooag 0000l  0ooooitol | 4oioboooo

[0 Lo Q0ooal ]

1 [ T | Number System and codes COl1 10L+2T 10

2 | I | Logic Gates CO2 8L+2T 10

3 | II | Boolean Algebra and Logic Simplification CO3 10L+4T 30

4 | IV | Combinational Logic Circuits CO4 10L+4T 30

5| V | Sequential Logic Circuits CO5 10L+4T 20
L e (A W] Ooooood [N
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IR0 o
00000 ooz oo gooo | DOoo oo gooot goid
o000 Q00idor | 0bodiody dfobdr (Uboioty Oobooddiode ( Ooooooo ) ticoiood
000 {m[ui 0000000 | 000000 | oCioomr Dbuoooodomoo | odooo uoboomo
00O Q000 | Oooio 0ooiooOn minnl
Doooooon il OOoI0oCodmoal
L000oooo DoI00iooo QI000mobnogn
COl 2 3 2 1 1 - 2
CO2 3 3 2 1 2 3 2
CO3 2 3 3 1 3 - 2
CO4 2 1 3 1 3 - 2
CO5 2 2 1 2 3 3 2

[00000OME High:03, Medium:02, Low:01

{ijgbbooiobiibboiibub byt odo

aoan RN nooon R
1 | RPJain Modern Digital Electronics |McGraw Hill Education Pvt. Ltd, 4th
edition, 2012 ISBN 10:0070669112
ISBN 13: 9780070669116
2 | VK Purn Digital Electronics McGraw Hill Education Pvt, 2016,
New Delhi ISBN: 97800746331751
3 | Malvino A.P,, Principle of Digital McGraw Hill Education Pvt, 2014,
Leach, D.P Saha G | Electronics New Delhi ISBN: 9780070141704
4 | Mano Morris, Digital Design Personal Education India, Delhi,
Ciletti, Michael D 2007, ISBN: 9780131989245
5 | Anil K Maini Digital Electronics, Principles | Wiley India, Delhi, 2007
and Integrated circuits ISBN: 9780470032145
6 Digital Circuits and Design | Vikas Publishing House, New Delhi,

2013 ISBN: 9789325960411

{Iiigooobiodibbibobdbiinyooooo

i

Qio0Ioooion

Ho0000oaoo

1

https://onlinecourses.nptel.ac.in/noc22 eeS55/preview

NPTEL study materials

https://www.coursera.org/learn/digital-systems

Digital electronics courses

https://onlinecourses.nptel.ac.in/noc21 ee75/preview

Digital circuits

2
3
4

https://www.udemy.com/topic/digital-electronic/

Online courses in digital electronics

sk kosk ok
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1T Dbhoooboooon

In the rapidly growing telecommunication era, diploma engineers work with electronic
communication systems. Understanding the basic principles of electronic communication will
help students handle these systems effectively in both industry and the consumer market. This
course is designed to empower students with the knowledge and skills required to maintain
communication systems efficiently.

10 jOOobigimmogbdooobiooobbibbinboogooo

The aim of this course is to attend the following industry/employer expected outcome through
various teaching learning experiences. Maintain basic electronic communication system.

0 1 o

Students will be able to achieve & demonstrate the following COs on completion of course
based learning.

COl1: Select relevant frequency range/band for different communication mode.
CO2: Maintain Analog modulation-based communication system.

CO3: Understand the fundamental principles of radio frequency (RF) transmission and
reception.

CO4: Maintain Digital Modulation based communication system.

COS5: Identify relevant type of antenna for given frequency range/application.
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of analog modulation
techniques to design and
analyze analog
communication systems.

0000l Calculate
modulation index and
modulated signal power
of the given AM signal.

OOODI Describe
working of the given type
of AM detection method

00000 Generate FM
signal using given type of
method.

000 Modulation, Need for
modulation, Types of
modulation techniques

00 Amplitude Modulation:
Modulating signal, Carrier
signal, modulation Index,
mathematical representation of
AM Signal (no derivation,
only numerical)

100 Demodulation of AM
signal: Diode detector. Block
diagram and working of each
block of super heterodyne
receiver.

Model
Demonstration,
Video
Demonstrations,
Presentations.

O (| A 00000I00I000000IIdooooOn 0000000000 Q00 D000
[0 HO000000o0 oo QiI0I000000000000000 (00000001 00 | 000
Jiooooitioao (0 00000oooon - | Oooh 0oo
1 |000ODU Identify the Dol ouiooioruiiiitoiti | Chalk-Board, 8 | COl
relevant frequency band | DU DOOINOIID Model
of electromagnetic [0 Electromagnetic (EM) Demonstration,
spectrum for the specified | .y spectrum, frequency Video
signal. bands and their applications | Demonstrations,
000010 Differentiate Signals and its Presentations.
analog and digital signal. representation: analog and
00000 Compare digital signal (In time and
features of the given frequency domain)
types of transmission [I0IBlock diagram of Analog
modes. o communication system and
UOOOD Distinguish operation of each block
between external and o
internal noise sources. DD,D Transmission modes:
Simplex, half duplex and full
duplex, quadraplex,
Synchronous, Asynchronous
and 1so-synchronous
JI0INoise, Sources of Noise,
Signal to Noise Ratio (S/N)
JIU Introduction of Fourier
Transform
2 | 00000MUse knowledge | COMNIIIIOIOOOIODICI000IONOD | Chalk-Board, 12 | CO2
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000D Explain working
of the given FM detector
circuit.

1I0 Expression for frequency
modulated wave and its
frequency spectrum (without
Proof and analysis of Bessel
function), Modulation index,
maximum frequency deviation
and deviation ratio, FM
Modulator- direct, indirect
method,

FM demodulation:- Need for
pre-emphasis and de-emphasis

IO Expression for Phase
modulated wave.

000000 Classify 8 A Chalk-Board, 8 | CO3
different types of 0o000ioooo Model
transmitters based on I0Classification of Demonstration,
their. opc?ration and transmitters Video
application. _ 000 Block diagram and Demonstrations,
g DD]Q Explain the working principles of AM Presentations.
block diagram and transmitters
::;rilsili%tgrr:lmple oFAM 0I0 Block diagram & working
] _ principle of AM receiver
oot D-D Describe the (Using Super-heterodyne
block diagram and method),
working principle of AM 0 Block di FFM
receivers, specifically the ock diagram of tlv
superheterodyne receiver. transmitter and FM receiver
00000 Explain the
block diagrams and
working principles of FM
transmitters and FM
receivers.
000000 State the UOioioooboomoonroT - | Chalk-Board, 10 | CO4

sampling theorem and
explain the basic concept
of sampling in signal
processing.

OO0 Identify the
frequency range for pulse

modulation and compare
types of pulse modulation

L100oinons

Jl00Statement of sampling
theorem and elementary idea
of sampling.

Hl0IFrequency for pulse
modulation. Types of pulse

modulation-PAM, PPM, PWM
(Generation &Detection) and

Model
Demonstration,
Video
Demonstrations,
Presentations.
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techniques such as PAM,
PPM and PWM,
including their generation
and detection methods.

00000 Describe the
basic scheme of a PCM
system, including
quantization, quantization
error and companding
and explain the

their comparison.

00 Pulse code Modulation
(PCM): Basic scheme of PCM
system, Quantization,
quantization error,
companding. Advantages of
PCM systems.

00 Introduction to ASK, FSK,
PSK: (block diagram

approach)
advantages of PCM.
00000 Mlustrate the
basic block diagrams and
working principles of
digital modulation
techniques like ASK,
FSK and PSK.
00000 Describe with OOooonoon Chalk-Board, 10 | COS5
sketches the working U0 Antenna fundamentals : Model
principle of the different | poconant antenna and Non- Demonstration,
types of antenna. resonant antennas, ideal Video .
000000 Sketch the antenna, principle of Demonstrations,
Presentations.

radiation pattern of
resonant and non-
resonant antenna.

00000 Compare given
type of antenna on the
basis of parameters.

00Ol Select type of
antenna for transmission
and reception of given
frequency band.

transmitting and receiving
antenna Concept of
Electromagnetic interference
(EMI) and Electromagnetic
Compatibility ( EMC ) (basic
idea only).

Ul Antenna parameters :
(definitions) Radiation pattern ,
polarization, bandwidth, beam
width, antenna resistance,
directivity and power gain,
antenna gain

0I0 Dipole antenna — (basic
idea/concept and radiation
pattern) Half dipole antenna,
Folded dipole antenna, Dipole
antenna, Omni directional
antenna, Yagi, uda antenna,
Printed antenna, Smart
antenna, flexible antenna,
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Jooodbuoodl bbobubigdrn boobbooigbal bhiogdol bbubbioooo @

Oofopigtobbugimaooo

Hll 00000I0000ooCCom 0000000000I000000C 0000 000 000000
[0 00000000000 00000000 C000000O0In0 0o | doo
LO00000000 010 0000000000000 L1000
1 | OUOINI Test the output of To Demonstrate the simplex, half 2 COl1
simplex and duplex mode of duplex and full duplex
communication. communication link using
0001000 Determine the number of | SWitches, wires and LEDs.
channels for simplex, half duplex
and full duplex Communication.
2 | 00000 Caleulate modulation To Generate AM wave and 3 CcO2
index 'm' from the observed AM observe the waveform and
waveform. measure its modulation index for
00000 Interpret the effect of 'm' | different values of modulating
on AM signal. signal amplitude.
3 | UOOINIO Observe the AM Build and test the AM 3 CO2
demodulated signal on DSO/CRO. | demodulator circuit and trace the
0001000 Observe the output wave form.
waveform of AM demodulator and
measure its frequency.
4 | 00000 Caleulate modulation Build and test FM signal using 5 | CO2
index 'm’ from the observed FM voltage controlled oscillator / IC
wave. 566 to measure frequency
OO0 Interpret the frequency deviation and modulation index.
deviation and modulation index of
the FM signal.
5 | UOOIOIN Build a FM detector To Demodulate the given FM 5 CcO2
circuit using IC 564/565. signal using IC 564/565 and test
OO0 Observe the FM the output from the given input
demodulated signal and draw the waveforms.
input and output waveforms.
6 | UOUIUIN Configure signal To observe the output waveform of | 4 CO3

generators, oscilloscopes and AM
transmitter/ receiver circuits.

OO0 Use an oscilloscope to
observe and compare the input
analog signal, the AM signal,
and the demodulated output
signal.

AM Transmitter & Receiver

39



7 | OO Configure signal To observe the output waveform of CO3
generators, oscilloscopes, and FM | FM Transmitter & Receiver
transmitter/receiver circuits.
00000 Use an oscilloscope to
observe and compare the input
analog signal, the FM signal
and the demodulated output
signal.
8 | DOOINID Generate analog input To observe PAM, PPM and PWM CO4
signals of various waveforms (e.g., | signal and compare it with the
sine, square, triangular) analog input signal
OUUI0I0 Measure the amplitude,
pulse width and pulse position of
the modulated signals.
9 | ODO0I0 Feed the analog signal to | To feed an analog signal to a PCM CO4
the PCM encoder to obtain the modulator and compare the
digital PCM signal. demodulated signal with the
analog input.
10 | DOO00W0 Use RF source and field | Test the performance of given CO5
meter to measure the field strength | dipole antenna, measure the field
of given antenna. strength and plot the radiation
0001000 Plot the radiation pattern for different length of
pattern of given antenna. antenna.
11 | 0000010 Use RF source and Test the performance of given CO5
field meter to measure the Yagi-Uda antenna.
field strength of given Yagi-Uda
antenna.
OOOI00IT Plot the radiation pattern
of Yagi- Uda antenna and interpret
the beamwidth.
121 DDOWOI0 Modulate the digital To observe ASK, FSK. PSK CO3

signal using ASK, FSK and PSK
techniques.

O0OI00IO Measure the amplitude,
frequency and phase shift of the
modulated and demodulated
signals.

modulated and demodulated
waveforms with iput signal.

L1i000000000ad
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110000000000 Only one micro-project is planned to be undertaken by a group of two or three
students that needs to be assigned to them.

The micro-project can be based on industry applications, workshops, laboratory work, or field
studies. Each micro-project should address two or more Course Outcomes (COs). Students are
required to give a seminar presentation on their project before submission. The micro-project
must be submitted by the end of the semester in order to develop industry-oriented Course
Outcomes (COs).

A suggestive list of micro-projects 1s given here. Similar micro projects could be added by the
concerned faculty.

1. Build a circuit of AM receiver.

2. Build a circuit of FM receiver.

3. Use 433MHz RF Transmitter and Receiver for wireless communication.
Oponoooogal

The teacher may assign 2 or 3 assignments from each unit. All assignments must be completed
individually and submitted with clear diagrams, proper explanations and supporting calculations
where applicable.

Hooogogogoo

1. Draw the waveforms of the modulating signal, carrier signal and modulated signal on
graph paper, assuming variations in amplitude and phase angle.

2. Presentation (5 to 8 slides) on various types of transmitter and receiver.
3. Prepare chart of different modulation techniques.
4. Use online simulators to visualize real-time modulation/demodulation.

N M
. Falstad Circuit Simulator

. Virtual Lab — Amrita
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Qbbb ioombibgoboobiinbobibbibo oo oigbo

Automatic overload (current protection) constant voltage and constant
current operation.

L 0 A A A poonoom
[0 0000
1 | Digital multimeter : 3 1/2 digit display ,9999 counts digital multimeter 1
measures :Vac, Vdc (1000 V max ) ,Adc, Aac (10 A max), Resistance (0 to
100 Mohm).
2 | Experimental set up Antenna: for dipole and Yagi- Uda antenna, mobile| 1,10, 11
antenna, omnidirectional antenna, horn antenna, other common types of
antenna.
3 | Function generator : Frequency range 0.1 Hz to 30 Mhz. 2,3,4,5,8,10
4 | Experimental board for AM Modulation and Demodulation. 3,4,5,7
Experimental board for FM Modulation (using voltage controlled Oscillator 2,3
/ 1C 566) and Demodulation (using IC 564/565).
6 | Experimental board for PAM-PPM-PWM Modulation- Demodulation 4,5
7 | Experimental board for PCM Modulation- Demodulation 7
8 | Experimental board for AM Transmitter & Receiver 8
9 | Experimental board for FM Transmitter & Receiver 9
10| Experimental board for ASK, FSK, PSK Modulator & Demodulator 12
I1 | RF signal generator with wide frequency range 100 Khz to 150 Mhz fine| 3.,4,5,7,
frequency adjustment by calibrated dial built in audio frequency generator. 8,10,11
12| DSO with Bandwidth: 50-100 MHz TFT colour LCD Dual channel real All
time sampling 1GSa/s equivalent sampling 25 GSa/s Memory 1Mbpts 10
waveforms and 10 Set ups can be stored.
13 | Regulated power supply: DC supply voltages Dual DC 0-30V; 0-2A All

pioiiiogbooioob!l ool bl Jobgoiogrn byt oour wr boouoooooo

I N

00| 0000 CO0iooman {odod] Ubobooool | Coiodoooo

Hll Wl 100000 ]

1 | I |Basics of Electronic Communication COl1 8 10

2 | II | Analog Modulation CO2 12 30

3 | III | Transmitters & Receivers CO3 8 25

4 | IV | Basics of Digital Modulation CO4 10 20

51 V | Antenna CO5 10 15
0 0o aon
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DM biibibimUidbobibbobOo

N A
O00on; H{mjinl ool gaio | 0dod goid il o0
DDDDDDD_D Q0000 | 0bodiodn dooitdo (Ubodiot | Ooomooddiodr | Doooooo ) Uicoiood
00 0ooz L0O000000 | ROoiooo | booitoopo Oboooodtrbdr ) odote (Dooboo
Q0o Qo000 | 0oood Do0I0o0T oyooo
Ooooinod il OO00oI0COmaD
Loo0mood OOiomooo Qiooomoodoed
COl 3 3 2 1 1 - 2
CO2 2 2 2 2 - 2
CO3 2 2 1 1 2 - 1
CO4 3 2 1 2 3 - 2
CO5 2 3 2 2 3 - 2

Q00000 High:03, Medium:02, Low:01

0

Win 0o0oon Qoo 000mnoomgmoioidioidooo
1 | Dennis Roddy John | Electronic Pearson Education India, New Delhi
Coolen Communication ISBN: 978-817758-558-2
2 | George Kennedy Electronics TATA Mc- Graw Hill, New Delhi,
Bernard Devis Communication System | ISBN: 9780071077828
3 | Ravi Kumar Jatoth, | Electronics and Apple Academic Press
T. Kishore Kumar, Communications ISBN: ISBN-13 978-1774633892
V. V. Mani Engineering
4 | Tomasi W. Electronic Pearson Education India, New Delhi,
Communication System | ISBN: 9780130221254
5 | Constantine A. Antenna Theory: Wiley-Student edition India, New
Balanis Analysis and Design Delhi, ISBN: 9788126524228
6 | Frenzel George: Electronic Mc-Graw Hill , New Delhi ,ISBN:
Dravid Bernard: Communication Systems | 9780071077828
Prasanna SRM
7 | R. L. Yadava Antenna and Wave EEE, PHLISBN : 9788120342910

Propagation
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Oimooobbiotibbbibdbidiob oo

minj Oi00Mo0ooonm 000000000

1 |https://www.electronicsforu.com/electronics- FM radio receiver

projects/fm-radio-receiver-using-ic-ta-7640ap

2 | https://www.etti.unibw.de/labalive/index/amplit | Amplitude Modulation

ude-modulation/

3 | https://www.etti.unibw.de/labalive/experiment/a | AM transmitter 1 - record audio

mtransmitterrecordaudiodemo/ transmit signal via file

4 | https://www.etti.unibw.de/labalive/experiment/a | AM transmitter 2 - transmit recorded

mtransmitrecordedsignal/ signal via USRP

5 |https://www.etti.unibw.de/labalive/experiment/f | FM transmitter

mtransmitterrecordaudiodemo/
6 |https://www.etti.unibw.de/labalive/experiment/f | FM receiver
mdemod/

7 | https://www.tutorsglobe.com/homework- Fault finding in FM radio receiver.
help/electrical-engineering/fault-in-fm-radio-
receiver-71490.aspx

8 [https://www.radioandtvhelp.co.uk/help-guides/ | Fault finding in AM radio receiver.

radio/troubleshooting-interference-to-am-
radio#:~:text=Problems%200n%20AM%?20radi
0%20can,and%?20could%?20indicate%20recepti
on%?20problems.

9 |https://ijarsct.co.in/Paper10949.pdf Simulation software to measure MUF
for the given critical frequency and
incident angle.

10 [https://www.ahsystems.com/articles/Understand | Antenna parameters .

ing-antenna-gain-beamwidth-directivity.php

11 [https://kcgeollege.ac.in/Virtual-Lab/Electronics- | Frequency Modulation and

and-Communication-Engineering/Exp-2/ Demodulation

12 |https://vlab.amrita.edu/?sub=3&brch=163&sim | Amplitude Modulation (Simulation

=260&cnt=2644 experiment)

13 |https://theorycircuit.com/wireless/how-to-use- | RF Transmitter and receiver.

433mhz-rf-transmitter-and-receiver/

sk skok
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I DLoiOooogdo

C is one of the most widely used programming languages and is taught as a core course. It is a
general-purpose, structured language known for its power, efficiency and compactness,
combining features of both high-level and low-level languages. Its flexibility makes it suitable
for various development environments. C remains highly relevant in today’s advanced software
industry and is widely used for system-level programming. This course covers C fundamentals,
helping students develop strong programming concepts and serving as a backbone for learning
other programming languages.

00l oo obobidibboudobiudoogao

Acquire skills in C to produce efficient, reliable and optimized code, excel in system-level
programming, manage complex debugging tasks and adapt their expertise to diverse technology
stacks or embedded systems.

N o

Students will be able to achieve & demonstrate the following COs on completion of course
based learning.

CO1: Develop C program using input-output functions and arithmetic expressions.
CO2: Develop C program involving branching and looping statements.

CO3: Implement Arrays using C programs.

CO4: Develop C program using user-defined functions.

COS5: Implement C programs using Structure & pointer.
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Iaroooobmoobbiotibbbbob bbbty gouawe

Omf{ OO00o0Ioocoonoon O0000000I0000000100000a: 0000000oa OO0 {O0000
00| O0oooooooo Q000 00000I0D000000n Q00000000 00 | Doooo
Jioooomoioan 0 0000000000 | Looh 0oo

1 (00000 Write D000l 0 0oi0niooOm Chalk-Board g8 | COl
algorithm for given 0oooood oo Demonstration
problem statement. 00 Basics of Algorithms — What is | Hands-on
U000 Identify the | an algorithm? How to write basic
given building blocks | steps (pseudo-code or flowcharts)
of a C Program. to solve a problem.

00000 Use basic JlIParts of a C program like
constructs like header files, main() function and
constants, variables, | how a program runs.

data typfes for UlIKeywords, variables,
developing C constants, data types and how to
program. declare variables and convert data
OOU0IWrite C types.

programs using 070 Input/Output in C — Using
prmtf() and scanf() printf() and scanf() to take input
functions. and show output.

b IZIDHD_Wn.te C Jl0IOperators in C — Use of
programs using arithmetic (+, -), bitwise and
a1.r1th.met1c operators, assignment operators.

bitwise operators. Understanding operator priority.

2 (00000 Write a “C’ | O0O00000000000000000000000 Chalk-Board 14 |COl,
program using JI0IConditional Statements — Demonstration 02
decision making Using if, if-else, nested if, switch- Presentations
statements, case to make decisions in a Hands-on
OUOOM Use loop program.
statemen‘is n IC Jl0Loops in C — Repeating tasks
PTOETAm 1o S0Ive using while, do...while and for
iterative problems. loops
bbdl DDD_ o JlJBranching Statements — Using
app iOp rlﬁte statement goto, break and continue to change
toa tgr the program | ¢pe flow of the program.
flow in the loop.

3 | 00000 Write a C [0i00ooiooooa Chalk-Board 8 | CO3
Program to perform | i Arrays:- Declaring and using | Demonstration
operations on one 1D and 2D arrays. Performing Hands-on Video
dimensional array. Demonstrations
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UO0O00IDeclare, operations like sum, average, etc. | Demonstrations,
initialize and access 710 Strings — Working with Presentations.
elements of two character arrays, reading and
dimensional array. printing strings, basic string
handling (like finding length,
reversing without using library
functions)..
0O00I0 Explain need | O000000I000000000 Chalk-Board 10 | CO4
of Functions in C 010 Importance of breaking Demonstr.atlon
program. programs into small parts Presentations
00000 Write C (functions) for better organization. Hands-on
F;ogranflum\;glvmg ¢ 4.2 Library functions: Math
forary tunctions. functions, String handling
UOOOM Write user | functions, other miscellaneous
defined functions for | functions such as getchar().
given problem in C 00 Writing User defined functions
program. - function definition, functions
0O0O0I0 Write C declaration, function call, scope of
Program for calling | variables - local variables, global
function by ‘value’ variables.
]ind‘ cat}hng fu’nctlon JIU Function parameters: Parameter
y reference.. passing- call by value & call by
UOOUOM Implement | reference, function return values,
recursive functions in | function return types, declaring
C Program. function return types, The 'return’
statement.
JIU Recursive functions.
00000 Declare, OO ON00000000000100000000 Demonstration | 8 | COS
gn:mh;e aréci acct:ess JIU Introduction and Features of 1(3: halk—Bqard
ata using Structure. | g\ o oo Declaration and resentations
Hands-on

00000 Explain
typedef and enum.

OO0 Declare and
Define Pointer
Variable.

00000 Write C
program to print the
address and values of
pointer variables.

Initialization of Structures, array of
structures.

000 Typedef, Enumerated Data
Type

JIU Introduction to Pointers :
Definition, use of pointers,‘*’and
‘&’ operators, declaring,
initializing, accessing pointers.
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LT Uububdodool dgdabdib ol gguuodgol bubi googbobl tubooooool T
NUuofuiboboubiobboon

i UioooibiOoobooom 0000000000 boooIdoonm D00 | DODoo0m
i 0000000000000 D00000omOnino o | O0o
LoI0000ogal 00000000a0nno L0
1 | OOOOI Write logical steps for Install and study the C 1 COl1
given program flow. programming environment

00000 Write the standard English
like statements for programming
flow of given problem statement.

2 | 00000 Write Simple C program | Implement C programs using 2 | COl
using ¢ on standard variables. Constants and Variables

OUOO0 Use the arithmetic
operators for developing C

Program.

3 | OODOOI0 Use Arithmetic operators | Implement C programs using 1 COl
in C Program arithmetic operators to solve given

arithmetic operations

4 | U0OUOIOIWrite code for type Implement C programs using 2 COl

casting in C implicit and Explicit data type
conversion

5 | 00000 Use Relational and logical | Implement minimum two C 2 COl
operators in C to solve given programs using Relational and CO2
problem conditional operator.
000000 Write C program using
Relational and logical operators for
solving given problem

6 | 00000 Use logical operators in | Implement minimum two C 2 | COl
given expressions programs using Logical Operators CO2

7 | DOOO0IWrite expressions using | Implement minimum two C 2 | COl
bitwise operators in given problem | programs using Bitwise Operators CO2
statement

8 | OO Write the syntax for Implement minimum two C 2 CO2
various if statements programs using simple If statement

000000 Write C program for any | and if..else statement.
problem using If statements

9 | ODODODOI Write syntax of Switch Develop C program using Switch 2 CO2
statement to solving given problem | statements
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10 | UOOOOD Write C program using Write a C program to print English CO2
Switch statement. Calendar months as per given

number (eg: If input is 4 then print
“April”) using Switch statement

11 | DO0O000U Implement iterative Implement minimum two C CO2
solution to problem using while and | programs using 'while' loop and
do - - while loop 'do...while' loop statements.

12 | OOOOOMD Write the syntax for Implement C programs using for COl1
statement. loop statement(e.g.- Write a C CO2
000000 Write C code for solving | Program to print numbers from 1 to
given problem using for loop. 100)

13 | 00000 Write syntax for while Print various patterns using loops CO2
and do ... while loop .e.g.-Write C Program to print
000000 Write syntax for 'for' loop Patterns.

14 | DUOUOM Declare and initialize the | Implement C programs using One CO2
Array. Dimensional Array. (e.g.-Write C CO3
000000 Write C program for program to .input 5 numbgrs using
implementation of one dimensional | 2ray and display sum of it)
array.

15 | DUOUUM Declare and initialize two | Implement C programs using Two CO3
dimensional Array. Dimensional Array.(e.g.-Write C
000000 Write C program for program to ca}culate addition of
implementation of two dimensional two 3X3 matrices.)
array.

16 | DOUOUUM Declare character array | Write C program to perform CO3
as Strings in C. following operations without using
000000 Write C programs for | Standard string functions.
print string operations without 1. Calculate Length of given string.
using string handling functions. i1. Print reverse of given string.

17 | UOUUOM Declare, define and Implement ‘Structure’ in C (e.g.- CO3
access structure variables. Add and Subtract complex

numbers using structure).
18 | DUOUUID Write C programs using | Implement ‘Array of Structure’ in CO3
Array of Structure. C(e.g.-Accept and Display 10
Employee information using
structure).
19 | UOOO0U Use built-in library Develop C program using in-built CO4

functions in C programs.

mathematical and string
functions.
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20 | UOOO0U Write C programs using | Write C program to demonstrate CO4
user defined functions. User defined Functions.

21 | UOOO00 Write Recursive Implement recursive functions in C CO4
functions in C. program.

22 | OOOOOIO Declare and initialize Write C Program to print addresses CO5
pointer variables. and values of variable using
0000000 Write C program to Pointer. (e. g..-erte C program to
access variables using pointers. access and display address of

variables.)

>3 | UOOO0IO Perform arithmetic Implement C Programs to perform CO5
operations using pointers. arithmetic operations using Pointer.
O0oonogoogog 4

U DOUbbiibbididobiidbbddiidbbibduobgbuibobootigbouooodoa
8 o

[I0000000I00IE Only one micro-project is planned to be undertaken by a group of two or three
students that needs to be assigned to them. In special situations where groups have to be formed
for micro projects, the number of students in the group should not exceed three.

The micro-project can be based on industry applications, workshops, laboratory work, or field
studies. Each micro-project should address two or more Course Outcomes (COs). Students are
required to give a seminar presentation on their project before submission. The micro-project
must be submitted by the end of the semester in order to develop industry-oriented Course
Outcomes (COs).

The micro-project has to be Industry Application Based, Internet-based, Workshop-based,
Laboratory-based or Field-based as suggested by Teacher, some are given below:-

Mini Calculator Using C

Student Record Management System
Project based on Matrix

Simple Banking Application

Library Management System
Temperature Conversion Tool

Quiz Application

Attendance Tracking System

I I N

Pointer-Based Sorting Algorithm

O0mnoooooon
1. Complete any one course related to Programming in C on Infosys Spring board.
2. Develop C language code for relevant topic suggested by the teacher.
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Do0ioo0oom
1. Solve an assignment on any relevant topic given by the teacher.

0 o o A o [

Wimj T A A T IR T A
1 | Desktop Computer latest configuration All
2 | ‘C’ Compiler (Any) All

pioiiioooooioobl ot boooor bl bbbooouurn b oour L boouotoobo
] N

gl oo Q0o Q0o0oor| dboooioon | COonoboooo
Hll a0 0ooom ]
1 | I |[Basicsof ‘C’ Programming COl1 8 17
2 | II | Control structures CO1,C0O2 14 24
3| III | Arrays CO3 8 22
4 | IV | Functions CO4 10 20
5| V | Structure and Pointers COS5 8 17
0 o N 0 N

[OMroooooooooimoimommooooomeoodn
0000000 O0IDoobOotooo
Ooon 00000 0000 0000 0000 0000 00 0000
00O 0000000 | O0ooioAy Oooobo (Doomoo | DOooioboooooo | bboobooo | Coecoooo
00 000! 00000000 | 0000000 | ooiobopn Cooooooonoon | Oobodo | boooooto
O0o0i0ooon Q000 | OO0 00000000 00000
000oioon i OO000I000mo0O
Oo0Omooo 0o000ooo 10000000000
COl 3 2 2 1 - - 1
CO2 3 3 3 2 - - 2
CO3 3 3 3 3 - 2 2
CO4 2 3 3 3 1 2 3
COS5 2 3 3 3 1 1 3
(00000000 High:03, Medium:02, Low:01
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mimj 0o0ooo aaooon N
1 | E. Balaguru swamy Programming in ANSI‘C’ Mcgraw Hill Publications
ISBN0070534772
2 | Yashwant Kanetkar Letus ‘C’ BPB Publication
ISBN9788183331630

3 | David Griffiths, Dawn | Head First C O'Reilly Media, Inc.

Griffiths ISBN:9781449345013
N o o [ Y
Wimj B0 000000000

https://nptel.ac.in/courses/106104128 C Programming

2 | https://jsommers.github.io/cbook/control.html | Control structures, flow control

statements in C

3 |https://www.learn-c.org/en/Functions Functions

4 |https://www.simplilearn.com/tutorials/c- Pointers
tutorial/pointers-in-c
https://www.w3schools.com/c/ C Programming
https://www.javatpoint.com/c-programming- C Programming tutorial
language- tutorial

7  |https://www.programiz.com/c-programming C Programming

8 |https://www.programiz.com/c- Online Compiler

programming/online- compiler/

seskoskoskok
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00T Ohooobooo

To provide hands-on experience and practical knowledge to students. It helps bridge the gap
between theoretical concepts and real-world applications, enhancing problem- solving skill and
technical proficiency. Additionally, it fosters innovation and creativity, preparing students for
industry challenges and career opportunities.

0 bOObidtmmogbdobobiyuobbibbinbooguoo

Technical proficiency, problem solving, project management, innovation, teamwork and
effective communication, aligning theoretical knowledge with practical application in industry.

0 o o A

Students will be able to achieve & demonstrate the following COs on completion of course
based learning.

COl1: Use of all equipment. (Measuring, Signal generators, Power supply etc.)
CO2: Select and test component on the basis of need.

CO3: Selection of Project based on implementation of knowledge acquired by students in their
present semester.

CO4: Select, collect and use required information/Knowledge to solve the problem and
designing of circuits, simulate it, implement the circuit on bread board.

COS5: Troubleshoot and test the circuit and logically choose relevant possible solution.
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1 | 000000 Use of all (A A A M [ 3 | COl
equipment related to 1.1 Practice for the use of multi-meter

measurement, generation of

AC/DC signal. 1.2 Practice for the use of signal generator

1.3 Practice for the use of power supply
1.4 Practice for the use of oscilloscope

2 (000000 Identify Different | DUOOOIIOO0000I000I0000000000 5 | CO2
kind of component used. 2.1 Identification of components
0000000 Test all : : -
Practice for color coding of resistance,
component. capacitor and inductor.
0000000 Understand

2.2 Practice for identification of various
¢ components such as diode, capacitors,
component. transistors, SCR, TRIAC and different ICs

2.3 Understand the use of data book for
transistors, Diodes, SCR and TRIAC.

2.4 Understand the use of data book for TTL
and CMOS ICs.

2.5 Testing of different components using
multi-meter.

specification/ datasheet of

3 | OO0OD0I00 To select a good | HUOOIOINIDOINONDOIOIOOO000I0000IDOINONT | 12 | CO3,

project. 1000000000000 CO4
0000000 Design a circuit | 3.1 Select the project problem.
for given task/ project. 3.2 Design the circuit for the given task.

OODOOI Simulate circuit in | 3.3 Simulate the circuit using simulator tool.
a simulator, verify the output

in simulator.

OUOD0II Compare rate and
specification of component
based on market survey and
select components.

3.4 Survey market for price and specification
of component availability.

4 (0000000 To build project | DOOOOIXOINOOITIOO0I00I0O0IO000I00I00] 12 [COA4,
on bread board. {0000 Implement circuit on bread board. CO5
0000000 Troubleshoot the | After implementgtion of cir.cui.t on brqad

board , test circuit for continuity and input /

problem if any. . O
output result of given circuit
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Students can also select any other project with the advice of teacher
0 A

1. Audio Amplifier using Transistors/Op-Amps

2. Smart Power Saver for Home Appliances

3. Low-Pass and High-Pass Filter using RC Components

4. Automatic Street Light Controller using LDR

5. Water Level Indicator with Buzzer

6. Clap Switch Circuit (Transistor/555 Timer based)

7. LED Running Light / Chaser using IC 4017

8. Signal Amplifier for Microphone

9. Touch-Based Switch Circuit

10.  Voltage Doubler Circuit

11.  Mini Function Generator (Op-Amp/555 Timer)

12.  Traffic Light Controller using Logic Gates

13.  Electronic Dice

14.  FM Transmitter and Receiver

15.  Digital Counter with 7-Segment Display

16. C-language Program to Blink LEDs on Microcontroller

17. Password Protected Lock (Basic, Digital IC version)

18.  Logic Probe/Tester using LED Indicators

19.  Temperature Controlled Fan using Thermistor & Transistor
20.  Simple Toy Circuits (Blinkers, Walkers, Sound Toys)

21. Traffic Light Controller using Logic Gates / 4017 Counter
22.  Electronic Dice using 7-Segment Display

23.  Digital Stopwatch using Counters & 7-Segment Display

24.  Automatic Railway Gate Control using Sensors & Flip-Flops
25.  Digital Voting Machine (Basic — using Logic Gates & Switches)
26.  Elevator Controller Simulation using Digital Logic

27. Binary to Decimal Converter using Decoder IC (7447)

28.  Digital Lock using Keypad & Flip-Flops (without microcontroller)
29.  Frequency Counter using 555 Timer + Digital Counter

30. Digital Clock using Counters & 7-Segment Displays

31.  Temperature Display using ADC & 7-Segment (Digital Circuit)
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32.
33.
34.
35.
36.
37.
38.
39.
40.

Object Counter using IR Sensor + Counter IC

Combination Lock Circuit using Flip-Flops

Ring Counter / Johnson Counter Display

Digital Tally Counter (Up/Down Counter with Reset)

Simple Calculator Circuit (Adder/Subtractor using Logic Gates)
Digital Fan Regulator with Step Control (Digital Logic)
Stop-and-Go Signal System for Pedestrians (Digital Gates + Timer)
Priority Encoder / Decoder-Based Control System

Digital Attendance System (Switch-Based Simulation)

Teacher may also decide the project.

0 A O A A

0t
Hl

O T A

1

Digital Multimeter (DMM) —( Having following Functions: DC/AC voltage, DC/AC
current, resistance, diode voltage, diode continuity, Measurement of Capacitance,
inductance

Resolution: 3-1/2 digits LCD Display with a maximum reading of 1999.

I/p Impedance: 10 M

Voltage Measurement: DC/AC: .1mV-1000V

Current Measurement: DC/AC: .1pAto 10 A

Resistance: 200 -20M ;

Capacitance:- 10 pfto 200 |
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]

000 o0 10000000000 Q0000 |0booooon - Qoo

Wl 0Ol Qoo | Ooodon

1 | I |Use of electronic instruments COl1 3 10

2 | II |Laboratory Experiences CO2 5 10

3 | III |Selection of project problem and Market survey. | CO3, CO4 12 40

4 | IV |Circuit design and Testing of Circuit CO4, CO5 12 40
e {ma m( miyni ao 0od

0 |

00000000 O0IO0o0Ooono oo
qo00 00000 0000 0000 0000 0000 00000 0000
O0monOnn 0000000 | 0OoOIoCn Coooo0 |Oboooo | 0O00oboooocoo | Dooocomn | Ofccicoo
1000 0000 00000000 | 00000000 | bobIo0Ip boboobComoon | Coooooo | Cooboooa
Hio0oo0ooo Qooo | 0000 00000000 O000
00000000 il 0oo0oI0000oon
0000000 00n00ooo 000
000000 O00n
COl1 3 1 1 1 1 1 1
CO2 3 1 1 1 1 1 1
CcO3 2 3 3 3 3 3 3
CcO4 3 3 2 3 3 3 3
CO5 3 3 3 3 2 3 3
(00000000 High:03, Medium:02, Low:01

IDrogUoobibbibboioim oot boa

anan CO000a0 Qoo N
1 | Texas Instruments The Transistor and Diode Data Texas Instrument,
Incorporated Book for Design Engineers Incorporated

Microprocessor Data Handbook BPB

3 |Jerry C. Whitaker The Communications Facility ISBN 9780849309083;
Design Handbook CRC press

4 | Jerry C. Whitaker The Resource Handbook of ISBN 9781315220673;
Electronics CRC Press
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0 [

mimj 100000000 000000000
1 | https://onlinecourses.nptel.ac.in/noc22 ee25/pre | Electronics equipment integration &
view Prototype building
Udemy Troubleshoot Your Electronics Projects

3 [ https://www.electronicsforu.com/category/electr
onics-projects/hardware-diy

4 | https://nevonprojects.com/project-

. . Study different projects
1deas/electronics-ideas/

5 | https://www.electronicshub.org/electronics-
projects-ideas/

skskoskoskosk
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00 Oooiobooodm

Having attained basic knowledge of electronic devices such as diodes, transistors and
elementary circuits in the third semester, this course will enable students to understand the
application of transistors in analog circuits, including power amplifiers, multistage amplifiers,
oscillators, wave-shaping circuits and multivibrators. It also provides information on timers,
operational amplifiers, voltage regulators, ICs and their applications for effective functioning in
the electronic service industry.

0ol hoobddbrbgbbbbobmooobobbinbgob g

Use of various components like diodes, transistors and elementary circuits in various
equipment’s efficiently for different electronic engineering application.

0 1

Students will be able to achieve & demonstrate the following COs on completion of course
based learning.

COl: Understand and use multistage and large-scale amplifiers for effective signal
amplification.

CO2: Apply the concept of feedback and its types in the design of various amplifier circuits.

CO3: Understand the Barkhausen criterion and its relevance to positive feedback in oscillator
design.

CO4: Utilize various electronic devices such as oscillators, tuned voltage amplifiers and
multivibrator circuits.

COS5: Implement operational amplifiers (OP-AMPs) in different electronic circuit applications.
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0m| OO0000Iooooomooo O00000001000000010000000 0000000000 [00 (0000
R Q0010000000000 0000n Q0000ioon 0o | ooo
Jioooomoioao I 000000oooe - | 4oon doo
1 {00000 Explain the | OO0 OI00IO00DDIO O ONO000 | Chalk-Board 6 | COl
need .for multistage y Need for multistage amplifier. | Model
amplifier. Gain of multist L Demonstration
ain of multistage amplifier. ,
000000Study and | se amp Video
calculate the Gain of y Dlﬁ”e.rent types qf multistage Demonstrations
multistage amplifier. amp hﬁe.r, Coupling, _ Presentations
. Comparison between different
Db Comparlson types of coupling, RC coupled
between.varlous types amplifier, transformer coupled,
of coupling. direct coupled and their
frequency response and
bandwidth.
2 | 000000 Differentiate | OO0O000IO0000I0I000N Chalk-Board 8 | COl
between voltage and | 0O0II00000D Model
power amplifiers y Difference between voltage Dfimonstratlon
00000 Learning and power amplifiers. \Dfldeo rat
emonstrations
Importance of Importance of impedance Presentations
impedance matching matching in amplifiers.
in amplifiers. ) )
. Single ended power amplifiers,
_DD UL Learning the importance of heat sinks. Push-
1rpportance of heat pull amplifier and
Snks. complementary Symmetry
OUOOIN Explain push-pull amplifier.
Push-pull amplifier Series and parallel resonant
and complementary circuits and bandwidth of
Symmetry push-pull resonant circuits.
amplifier.
00000 Describe
series and parallel
resonant circuit.
3 | 00000 Explain the | OO0OIDINOO00ODDONOC Chalk-Board, g8 | CO2
basic principles and O O0000000n Model
types of feedback. y Basic principles and types of ?/??onstratlon,
D000 Derivation of | feedback. eeo
o for vain of Derivati ¢ o £ Demonstrations,
expression 1or g y Derivation of expression for Presentations.
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an amplifier
employing feedback.

00000 Analyse the
effect of feedback
(negative) on gain,
stability, distortion
and bandwidth of an
amplifier.

00000 Describe the
Emitter follower
amplifier and its
application.

gain of an amplifier employing
feedback.
y Effect of feedback (negative)

on gain, stability, distortion and
bandwidth of an amplifier.

y Emitter follower amplifier and
its application.

000000 Concept of | DO0OI0TOI0OOCIO0IODOONIO0O0D | Chalk-Board, g8 | CO3
Barkhausen criterion | y Barkhausen criterion for Model .
for oscillations. oscillations. D§m0nstrat10n,
000000 Explain o Video
Tank Circuits. y Tank Circuits. Demonstrations,
000000 Describe the | Y Use of positive feedback. Presentations.
use of positive y Classification of oscillators.
feedback. y Hartley, Colpitts, phase shift,
00001000 Wien’s bridge oscillator (Their
Classification of working principles only)
various types of
oscillators.
000000 Apply thel OO0OorCoomoibooiilOnioio - | Chalk-Board, 8 | CO4
C.oncept. of multi- y Concept of multi-vibrator: Model .
vibrator: astable, astable, monostable, bistable D§monstrat10n,
monosta‘ple aqd and their applications. Video .
bistable in their . _ | Demonstrations,
applications. y Block diagram of IC555 and its | pyegentations.
. working and applications.
OUO00 Explain
1C555, its working y IC555 as monostable and
applic;ti ons and its, astable multi-vibrator.
modes.
000000 Explain the | DO0IOI0NOOO000000O DOOXODOO0 | Presentation, 10 [ COS5
.characteristi.cs of an y Characteristics of an ideal Chalk Board,
ideal operational Tutorial.

amplifier.
00000 Describe

operational amplifier and its
block diagram.
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differential voltage
gain, CMRR, PSRR,
slew rate and input
offset current.

OUOU0 Describe the
applications of
Operational amplifier.

HOO0I0Describe
different method of
Analog to digital and
digital to analog
conversion.

OO0O00OIExplain the
concept of Instrument
amplifier.

y Definition of differential

voltage gain, CMRR, PSRR,
slew rate and input offset
current.

Operational amplifier as an
inverter, scale changer, adder,
subtractor, differentiator and
integrator.

Analog to digital-R-2R method
and Ladder Method and Digital
to analog converter- Successive
approximation, Dual Slop
method.

Instrument amplifier- Circuit
explanation of instrument
amplifier, Advantages,
applications.

LIl O0ddbooodul guodbiodl ooubuoul ool bgogb ol bobooiboor ©
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il D000000ImHonooiom 000000000010 D000ID 0000 L0 Loooo0m
[0 0000000000I0D0000000 I Ol | oo
000000000000 H00000000000000 L1000
1 | 00O0IE Study the concept of two Plot the frequency response of 4 COl1
stage RC coupled amplifier. two stage RC coupled amplifier
00000 Caleulation of Bandwidth of | 1 caleulate the bandwidth.
two stage RC coupled amplifier.
2 | 00000 Study how does push pull To measure the gain of push-pull | 4 COl1
amplifier works at low frequency. amplifier at 1KHz.
00000 To measure the gain of push-
pull amplifier at IKHz.
3 | UOULMO To measure the voltage gain | To measure the voltage gain of 4 COl

of emitter follower circuit.

00000 To plot the frequency
response of the voltage gain of
emitter follower circuit.

emitter follower circuit and plot
its frequency response.
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4 | UOOOMU To plot the frequency Plot the frequency response CO3,
response curve of Hartley curve of Hartley and Colpitts CO4
Oscillator. Oscillator.

OO0UOIU To plot the frequency
response curve of Colpitts
Oscillator.

5 | OUOO0N To plot the frequency Plot the frequency response CO3,
response curve of phase shift curve of phase shift and Wein CO4
Oscillator. bridge Oscillator.

OO0 To plot the frequency
response curve of Wein bridge
Oscillator..

6 | UUOOU To study the use of IC 555 as | Use of IC 555 as monostable CO4
monostable multivibrator and observe | multivibrator and observe the
the output for different values of RC. | output for different values of

RC.

7 | U000 To study the Use of IC 555 | Use of IC 555 as Astable CO4
as astable multivibrator and observe | multivibrator and observe the
the output for different values of RC. | output for different values of

RC.

8 | UOUOITo use IC 741 (op-amplifier) | To use IC 741 (op-amplifier) as CO5
as Inverter. 1. Inverter,
OUOU0 To use IC 741 (op-amplifier) |ii. Subtractor
as Subtractor. iii. Adder
OO0 To use IC 741 (op-amplifier)
as Adder.

9 | UOUOMTo use IC 741 (op-amplifier) To use IC 741 (op-amplifier) as CO5
as Integrator. i. Integrator
OUOU0 To use IC 741 (op-amplifier) | 1i. differentiator.
as differentiator.

10 | 000000 Use Op-amp for digital to | Use 741 IC to make a DAC CO5

analog converter.

UUOO0IU Observe the impact of Vref
on step size.

circuit using R-2R and ladder
network.

0000000000
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(1I00000000000TIOnly one micro-project is planned to be undertaken by a group of two or three
students that needs to be assigned to them.

The micro-project can be based on industry applications, workshops, laboratory work, or field
studies. Each micro-project should address two or more Course Outcomes (COs). Students are
required to give a seminar presentation on their project before submission. The micro-project
must be submitted by the end of the semester in order to develop industry-oriented Course
Outcomes (COs).

A suggestive list of micro-projects is given here. Similar micro-projects could be added by the
concerned faculty.

1. Oscillator Design Circuit: - Develop and design various types of oscillators and
implement oscillators for timer circuit in microcontroller in minor as well as major
project design.

2. OPAMP IC 741 Applications: - To build minor project such as Inverter, adder, subtractor
and integrator which finds its applications in designing signal inverter and differential
amplifier.

3. Audio Amplifier circuit:- To build minor project which finds application of audio
amplifier.

Delay Timer Circuit

Automatic LED Flasher

Blinking Traffic Signal Lights

Simple Touch Switch

Light-Activated Alarm (using LDR + 555 Timer)
Automatic Street Light Controller

A S AN R

Dooiobgudodn

The teacher may assign assignments from each unit. All assignments must be completed
individually and submitted with clear diagrams, proper explanations and supporting calculations
where applicable.

000000
1. Simulate and analyze multistage and power amplifiers using circuit simulation software.
2. Observe the effect of feedback and draw frequency response graphs.

3. Design and present a mini project using IC 555 or Op-Amp based on real-life
applications.

68



Qoo iobibdobobinbuibob ooy

il 000I0000N0000000I00000I0000000000000 DOIo000
i 0oamaon
1 | Voltmeter (milli Volt and Micro Volt) 1to 10
2 | Ammeter (milli Ampere and Micro Ampere) 1to 10
3 | OPAMP IC 741 7-10
4 | Single Phase 230V, 50Hz, 6-0-6 Transformer 1to5
5 | Single Phase 230V, 50Hz, 12-0-12 Transformer Ito5
6 | Cathode Ray Oscilloscope (CRO) 20MHz, Dual channel 1to 10
7 | Diodes (1N4001 to 1N4007 6
8 | Inductor (1.0 uH, 10 uH, 100 uH , 100 puH, 10mH etc) 1to7,9
9 | Resistors (Complete set from 100 W R 0 1to 10
10| &DSDFLWMRUY24¢7,8& $%&,256 1to 10
— )

),/0 &$%&,256 DQ®)
11{ 313/ UDQVLVWRUV 1 1 3,4,5,6,7,8,9
12] 1317UDQVLVWRUV 1 1 1 1 3,4,5,6,7,8,9
13 | Latest Simulator software (proteus 8 professional, multisim, pspice etc.) 1to 10
14 6LIJIQDO *HQHUDWRU 1to 10
15| SHIXOPDRZHEH SSO($/'& UHIXGREMBS B\ KONQ 1to 10

RXWSXW YROWDJH DDORMKWRI XWRXUUHQW |[RI  WR
16| , & PXOWLYLEUDWRU 6,7

piiiitooobidodl ot uuooo! ol obogoool phbboour Ol gpuiboubog

0] a0 RN

O oo COmionmon LIoopon - 0ooooitool | Coiooiooo

[0 0ol Q000 L]

1| I | Multistage Amplifiers COl 6 10

2 | I | Large Signal Amplifiers COl1 8 15

3 | IIl | Feedback in Amplifiers CO2 8 15

4 | IV [ Sinusoidal Oscillators CO3 8 15

5| V | Multivibrator Circuits CO4 8 20

6 | VI | Operational Amplifiers CO5 10 25
L i m{um a0 [N
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0000000 0000000 0O0oooooooon
00000000y - oOooan 0aod 0o | 0000 0aoo 000l OO0
Iim{mi Q00000 | 00000y Dooooo |0obioo | Ofoolboooibor | booooooo | biooitoo
0000 (00000000 | DO000ooo | Doo0000i 0boomononool | Ooo0oo - | Obooomo
[0000000a0 Qooo | Cooo 000000am 00000
00000000 il O00I0C0Ooan
HO000Imooo 0oiooooo Q000000000
COl1 3 1 1 1 2 3 3
CO2 3 1 2 2 2 3 2
CO3 3 1 1 1 3 2 3
CO4 3 1 0 0 3 2 2
CO5 3 3 3 2 3 3 3
(0000000 High:03, Medium:02, Low:01
I o
Nl 0ooooo Qiooon 0o0mooodl
1 |N.N. Bhargava and | Basic Electronics and Linear Tata McGraw Hill, New Delhi.
Kulshreshta circuit
2 |Malvino Electronics Principles Tata McGraw Hill, New Delhi
3 |Millman & Halkias | Electronics Device and circuits McGraw Hill.
4 | Bhupinderjit Kaur | Electronics Devices and Circuits | Modern Publishers, Jalandhar
5 |Robert Boylestad, | Electronic Circuit Theory Prentice Hall. Upper Saddle
Louis Nashelsky River, New Jersey.
¢ | BL Theraja Electronic Devices and Circuits | S Chand & Co Ltd. New Delhi
7 | Ramakant A. Operational Amplifiers and Pearson Education.
Gaykwad Linear Integrated Circuits
8 |Rama Reddy Electronics Devices and Circuits. | Narosa Publishing House Pvt.
Ltd., New Delhi

0

0o Q1000000000 0000000000
1 | https://nptel.ac.in/courses/108101091 NPTEL study materials
2 | https://www.udemy.com/courses/search/?q= analog | Flip classroom learning material
+electronics&src=sac&kw=analog
3 | https://be-iitkgp.vlabs.ac.in/ Practical’s simulation of analog
electronics can be performed.

kookoskok sk
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00 Qootobbouod

The study of microprocessors in terms of architecture, software and interfacing techniques leads
to the understanding of working of CPU in a micro-computer. The development in
microprocessors of 32 and 64 bit architecture brings them face-to-face with mainframe finding
employment in R&D, assembly, repair and maintenance of hardware of microprocessors and
computers. This course will cover the basics of 8085, 8086 and Pentium processor and its
architecture. The students will also be introduced to the increasingly important area of parallel
processing. Microprocessors find application in process control industry. They also form a part
of the electronic switching system between source and destination in long distance
telecommunications. Thus the microprocessor 1s an area of specialization. Students of
electronics and related engineering branches often use microprocessors to introduce
programmable control in their projects, in industrial training.

0ol guoubbogbuoodbigiodbidiobdgoo o

Learn programming skills for 8085 and 8086 microprocessors and develop idea about Pentium
processor.

0 1

Students will be able to achieve & demonstrate the following COs on completion of course
based learning.

COl: Analyze functional block diagram of 8085, Pentium processor.

CO2: Write assembly language program using 8085 microprocessor for the given problem.
CO3: Use of interrupts of 8085 microprocessor in programs.

CO4: Interfacing of peripheral devices with 8085 microprocessor.

CO5: Analyze functional block diagram of 8086 microprocessor.
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instructions to use
interrupt services.

vectored and non-vectored
interrupt.

il 0000001000000001 O0000I00I000o0mOooO00o 0000000000 [00 {0000
[0 O0I00O00moooom (N A TR (00000001 00 | 00O
Ooooomoiao 0 o 00000000 | 0o Ao

1 | JOO0IU Describe the 0 R Presentation, 8 | COl
architecture and ] T MM [ Chalk Board,
organization of the 8085 | mimiFunctional block diagram Tutorial.
microprocessor and of 8085 microprocessor and
explain the working of function of each block.

8085 microprocessor. _ o

. JI0Bus organization of 8085
0000 Describe the Microprocessor.
function of each pin of i )
8085 MICrOProcessor. D-DDSahent features of 8085

microprocessor and pin

UUDUI State structure descriptions, Demultiplexing
of address and data bus | ¢ 5qdress and data bus.
of 8085 microprocessor.

2 | 000000 Describe the 000000000000 O00Noo0oooo| Chalk-Board, 10 | CO2
given steps of program O Model
development / execution. | UI000UOO0UOOOOO Demonstration,

U000 Write steps to Ul0{Instruction format: one, Video ,
develop a code for the two and three byte Demonstl'ratmns,
given problem using instructions, instruction Presentations.
assembly language classification.
programming. 000 Addressing modes of 8085
O000I0Describe MIiCroprocessor.
address1.ng modes of UlInstruction cycle and
8085 microprocessor. timing diagrams with example.

UL Simple programming
exercises (programs from
practical list can be taught and
explained to students.)

3 | 000010 Explain different | OO0010000000000000000000] Chalk-Board, 10 |CO3,
interrupts of 8085 0000000000000 Model CO4
MmiCroprocessor. Jl0lInterrupt classification: Demonstration,

00000 Application of maskable and non-maskable, | Video .
8259 interrupt controller hardware and software, Demonstr.atlons,
and SIM and RIM level and edge triggered, Presentations.
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U000 Use of DMA
controller to implement
direct memory access
service.

JI008259 programmable
interrupt controller.

00 SIM and RIM instructions.
Peripheral Devices

HODED Use of 8255 PPL g2 57. DMA controller.
to interface input/ output
devices with 8085 DDDQ8255—Programmable
MiCroprocessor. peripheral Interface
UO0O0I0 Describe the O 00000000onn Chalk-Board, 12 | COS5
architecture and (0000000000000 Model
orgamzatmn of the 8086 000 Functional block diagram D.emonstratlon,
microprocessor and . Video
. : of 8086 microprocessor. .
explain the working of . . Demonstrations,
8086 microprocessor. Ul Salient features and pin | presentations.
(0000 Describe the | QoScriPtions.
function of each pin of JI0 Register organization.
8086 microprocessor. 10 Concept of pipelining and
OO0 State functions | Parallel processing.
of registers of 8086 Ol0IClassification of
MiCroprocessor. instruction of 8086
00000 Use of 8086 MiCroprocessor.
mICroprocessor to 00 Addressing modes.
implement pipelining and Ul Assembler directives.
parallel processing.
, 1I0 Simple programming
00000 Describe the -
, ¢ exercises ( programs from
CgllVerll steps o /prograrp practical list can be taught and
evelopment / execution explained to students.)
00O0IU Describe
function of the given
assembler directives with
example.
00000 Explain the 0O000IIDI00000mo0Mal - | Chalk-Board, 8 | COl
working of Pentium Houliguinooooooto Model
Processor. 00 Salient features of Pentium D.emonstration,
00000 Describe the processor. Video
. D 1
function of each block of |y gjoci diagram of Pentium emonstl.ratlons,
Presentations.

Pentium processor.

Processor.
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Hl 0000000IooooCoom [000000C00I0000000 0000 U0 { DO0oo00
[0 000000000010000000a! H0000I00mOnoonD oo | 0o
100000000000 (0000000000000 m]uil
1 | O0OOOM Students should be able to To Write an assembly language 4 CO2
design and implement programs on program using 8085
the 8085 microprocessor using basic | microprocessor-
arithmetic instructions. (a) To add two 8 bit numbers.
(b) To subtract two 8 bit
numbers.
2 | 00000 Students should be able to To write an assembly language 3 CO2
design and implement programs on program to add two 16 bit
the 8085 microprocessor for multiple | numbers using 8085
byte data. microprocessor
3 | 0000 Students should be able to To write an assembly language 4 2
design and implement program of program to multiply two 8 bit
multiplication on the 8085 numbers using 8085
Microprocessor. Microprocessor.
4 | OUODO Students should be able to To write an assembly language 4 CO2
design and implement program of program for division of two 8 bit
division on the 8085 numbers using 8085
MmiCroprocessor. MiCroprocessor.
5 | OOO0OIStudents should be able to To write an assembly language 6 CO2
design and implement programs on program using 8085
the 8085 microprocessor for decision | microprocessor
making and comparison instruction. (a) To find smallest number out
of 10 numbers.
(b) To find greatest number out
of 10 numbers.
6 | 0UUOIU Students should be able to Write an assembly language 3 CO2
design and implement programs on program to interchange (swap)
the 8085 microprocessor for memory | the contents of two memory
manipulation. locations 2100 H and 2101 H
using 8085 microprocessor.
7 | OOO00 Students should be able to To Write an assembly language 4 CO5

design and implement programs on
the 8086 microprocessor with
arithmetic instruction.

program using 8086
MmiCroprocessor-

a. To add two 16 bit numbers.
b. To subtract two 16 bit numbers.
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8 | UOODIU Students should be able to To write an assembly language 4 CO5

design and implement program of program to multiply two 8 bit
multiplication on the 8086 unsigned numbers using 8086
Microprocessor. Microprocessor.
9 | O0OOUIO Students should be able to To write an assembly language 4 CO5
design and implement program of program for division of two 8 bit
division on the 8086 microprocessor. | unsigned numbers using 8086
Microprocessor.

10 | 000000 Students should be able to | To write an assembly language 4 CO5
design and implement program of 16 | program to multiply two 16 bit
bit numbers multiplication on the unsigned numbers using 8086
8086 microprocessor. MmiCroprocessor.

11 | UOOOUO Students should be able to | To write an assembly language 4 CO5
design and implement program of 16 | program for division of two 16

bit numbers division on the 8086 bit unsigned numbers using
miCroprocessor. 8086 microprocessor.
1100000000000 4

1
Oooooipiobdbibobdbbouooiibioobooibdmo

(1000000000000 Micro-Project: Only one micro-project is planned to be undertaken by a group
of two or three students that needs to be assigned to them.

The micro-project can be based on industry applications, workshops, laboratory work, or field
studies. Each micro-project should address two or more Course Outcomes (COs). Students are
required to give a seminar presentation on their project before submission. The micro-project
must be submitted by the end of the semester in order to develop industry-oriented Course
Outcomes (COs).

A suggestive list of micro-projects is given here. Similar micro projects could be added by the
concerned faculty.

a. Conversion of Number System - Each group will develop a program to perform
following operations (Any One):

1. Convert Hexadecimal number to equivalent BCD.
i1. Convert BCD number to Equivalent Hexadecimal Number.
b. Array: Each group will develop a program to perform following operations (Any One):

1. Separate ODD and EVEN number from given array, store them in separate array and
find the sum.

il. Separate ODD and EVEN number from given array, store them in separate array and
find the smallest or largest among them.

i11. Separate ODD and EVEN number from given array, store them in separate array and
sort numbers in ascending or descending order.
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Basic mathematic functions - Each group will develop a program to perform following
operations (Any One):

1. Generate Fibonacci Series
1. Find Factorial of Number

String Manipulation project - Each group will develop a program to perform following
operations (Any One):

1. Convert lower case string to upper case string and vice versa.
il. Check string for Palindromes.
i11. Search given character in string; find how many times it is present in string & its position.

Looigdggoor

The teacher may assign assignments from each unit. All assignments must be completed
individually and submitted with clear diagrams, proper explanations and supporting calculations
where applicable.

0oO00oooo

1. Design the logic for traffic light sequencing: Red— Yellow—Green for two or more roads.

2. Power point presentation (5 to 8 slides) based on Peripheral Devices Interfaced with 8085
Microprocessor.

3. Draw flow chart for different programs.

Qoo ioonbibguboobiinbobinbbdboboiob g

ml 0 A A poonoom

i Qoamaon

1 | 8085 Microprocessor Trainer board- LLO
1,2,3,4,5,6.

Based on 8085 CPU operating at 6.144 Mhz. 16K bytes of Powerful
Monitor Program using 27512 EPROM

8K bytes of RAM using 6264 with Battery Backup using NICD Battery.
On-board one memory expansion up to 56KB. Three Channel
Timer/Counter using 8253 brought out at 10 Pins FRC Connector. 48 I/O
lines provided through two nos. of 8255 brought out at 26 Pins FRC
Connector to interface with IC-XX Series. RS-232C interface through
SID/SOD lines Two mode of commands: - ASCII Key pad Mode - Serial
Mode 20x2/20x4/40x2 Alphanumeric LCD Display with Back light. 101
ASCII Keyboard interface using 89C2051 operating @ 12MHz. Powerful
Commands like Examine/Edit Memory, Examine/Edit Register, Single
stepping, Execution, Block Move, Insert Data, Delete Data can be used
through ASCII keyboard or PC serial mode.
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2 | 8086 Microprocessor Trainer Kit- LLO

8086/8088 CPU operating at 2.5/5MHz 8086 Processor can be replaced by 7,8,9,10,11
8088 Processor On-board sockets provided to facilitate the

use of 8087 Co-processor and 8089 1/O Processor 16K bytes of RAM
using two nos. of 6264 with Battery Backup expandable up to 256KB. 16K
bytes of powerful monitor EPROM using two nos. of 27512 72 I/O lines
through 3 nos. of 8255 brought at 26 Pins FRC Connector to interface with
IC-XX Series. 16 bit Timer/Counter through 8253 brought out at 20 Pins
FRC Connector. RS-232C interface using 8251 brought out at 9 Pins D-
Type Connector. On-board Interrupt controller using 8259 brought out at
20 Pins FRC Connector. On-board using ADC 0809 & DAC 0800 . On-
board Real Time Clock using RTC6424.0n-board Temperature sensor
using Lm35. 8 bit digital switch for 8 digital input and 8 led for 8 digital
output.

20x2/40x2/20x4 Alphanumeric LCD Display with Back light 101 ASCII
Keyboard interface using 89c¢2051 operating @ 12MHz Powerful
Commands like Examine/Edit Memory, Examine/Edit Register, Single
stepping, Execution, Block Move can be used through ASCII Keyboard.
On-board Single Line Assembler & Disassembler. Facility for
Downloading/Uploading files from/to PC. All address, data & control lines
are available on KXT Bus 50 pin FRC Connector to interface with SC-XX
Series. All ICS are mounted on IC Sockets. Bare board Tested Glass
Epoxy SMOBC PCB is used. In-Built Power Supply of +5V/2A,
+12V/250mA Attractive ABS Plastic enclosures.

User's Manual with sample programs.

3 | Personal computer: i5 processor with 6GB RAM and SSD. AIILLO

4 | Simulator software for 8085 and 8086 microprocessors programs. All LLO

gl tboootdodl Dotoguooo! ool obouibol bbb ooun 0 goouiogobo
] N

Qoo O00ionoon Q00000 00000ioOn | Qooooooo
[0 0Ol Hooom []
1 | I | Architecture of 8085 Microprocessor COl 8 15
2 | II | Assembly Language Programming for 8085 CO2 10 25
Microprocessor
3 | III | 8085 Interrupts and Peripheral CO3,CO4 10 25
4 | IV | 8086 Microprocessor CO5 12 25
V | Introduction to Pentium Processor COl1 8 10
L i ad ao0
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1D ogodgobioindidogdigigoo o
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00000 goood Hoid goot | Dood goid oo oo
O0Ion0O Q00001 | 0bodiodn dootdo (Ubdiot | Doobiooodioor | boooooo ) ticoiood
100 aoal U00i0000 | Doooioun | dutouompr Oooooootmoor | ooodo | Uotooodo
o0t Qoo | oo DO0Ioo0n ouono
Ooooioo il i
L000mo0o 00000000 UI0doioopnoon
COl 2 3 1 1 1 - 2
CO2 2 3 1 2 3 2
CO3 2 2 1 1 3 - 2
CO4 2 1 1 1 3 - 2
CO5 2 - - - - 1 2

000000000 High:03, Medium:02, Low:01

Qg bobdbbiibbodibudbobogbirbooa

Wini 0Ooooon nooon R
1 [Ramesh S Microprocessor Architecture, | Willey Eastern Ltd. New Delhi,
Gaonkar Programming and ISBN-13. 978-8187972884.
Applications with 8080/8085
2 |Aditya P Mathur | Introduction to Tata McGraw Hill Education Pvt.
Microprocessor Ltd. New Delhi, 0-07-460222-5
3 |Badri Ram Advanced microprocessors Tata McGraw Hill Education Pvt Ltd,
and interfacing New Delhi, 9780070434486
4 |Hall, Microprocessor and McGraw Hill Education, New Delhi,
Douglas V interfacing (Programming 2015, ISBN-13: 978- 0070257429
and hardware)
5 |Triebel, Walter The 8088 and 8086 Pearson Publications, New Delhi,
A., Singh Avatar | Microprocessors 2015, ISBN 13: 9780130930811
6 |Latha C.and B. | Microprocessors and SCITECH Publications, Chennai,

Murugeshwari

Microcontrollers

2015, ISBN: 978-81-8371-702-1

Oiirboobbigdibbbibubidiobdoogoon

00dr OI00MOo00000 C00000oood
1 [ https://www.udemy.com/topic/microprocessors/ Online course at UDEMY
2 | https://onlinecourses.nptel.ac.in/noc22 eel2/preview NPTEL microprocessor course
3 [ https://www.coursera.org/courses?query=microprocessor | Online course at coursera

skosk skosk sk
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00 dootoboood

This course is designed to enable the students to handle different test and measuring instrument
for testing various electronics circuits. Handling test and measuring instrument is the essential
activity in any electronic industry. This course is to equipped students with essential knowledge
of practical skills needed for accurate measurement, analysis and trouble shooting in electronics
systems.

00l Iououbbubuooydbigiodbiuibbdoo o

Students can operate and maintain industry-grade measuring instruments. They will perform
testing of electronic components and circuits.

000 Ooobibibddbubbooibgiobbbourb oo

Students will be able to achieve & demonstrate the following COs on completion of course
based learning

COl: Interpret the characteristics of measuring instrument.
CO2: Use various types of measuring instruments.

CO3: Understand the principles of DC and AC bridge circuits.
CO4: Analyse different waveforms using Oscilloscope.

COS5: Understand the operation of Function Generators and Wave Analyzer.
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[Ooibibioobbiotibbbobbigoboioboonyobibiuooog Qe

techniques for measuring
voltage.

JO000]Analyse the
circuits used in various
measuring instruments

coil (PMMC) instruments.

0 Moving iron type
instruments, measurement of
D.C. voltage and current.

JlIMeasurement of voltage,
current and resistance using
multimeter.

Jl0/Block diagram approach
for measurement of voltage,
current and Resistance using
Digital Multi Meter
(DMM),Q meter.

il 000000I000000000 8 T 0000000000 Q00 (D000
[0 O0I00O00oooom CiOi000000I0D000000an (00000001 00 | 0000
Ooooomoioao 0 o 000000onor | 0o Ao
1 {0000 Explain the 00000 0Looo0ooiooog Chalk-Board 6 | COl
importance of 00 Significance of Model
measurement system. Measurement and block Demonstration
OUOU0 Examine the diagram of Measurement Video
characteristics of different | System, Demonstrations
Instruments. 010 Static characteristics- Presentations
000U Mlustrate different | Accuracy, Precision,
types of errors that may Sensitivity, Linearity,
occur in instruments Repeatability,
during measurements. 770 Reproducibility,
Resolution, Threshold, Drift,
Stability, Dead zone,
hysteresis,
[IU Dynamic Characteristics-
speed of response, measuring
lag, fidelity, dynamic error,
0I0 Types of Errors — Gross
error, systematic errors,
Random errors
2 (00000 Explain the OOmonCbooooioon Chalk-Board 12 | CO2
working of measuring jofiboDoond Model
Instruments. 770 Principles of operation D§monstration
OOOD0IIICompare the and construction of Video .
various measuring permanent magnet moving | Demonstrations
Presentations
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000000Use knowledge CO00OI0NOoIoooo Chalk-Board, 8 | CO3
of bridge circuits to design | pyppc Bridge- Wheatstone | Model
and analyse electronic bridge, Kelvin's Double Demonstration,
circuits for various Bridge. Video
spplications, suchas | g ey | Demonstrations,
gnal conditioning, : ' Ry Presentations.
filtering and measurement | Bridge, Hay’s Bridge, ,
systems. Schermg Bridge and Wien’s
. Bridge.
00000 Employ bridge
circuits and other
measurement techniques
to accurately determine
the parameters of
electrical components
(resistors, capacitors,
inductors) and systems.
OUOOUI0IApply circuit
analysis techniques and
computational tools (e.g.,
simulation software) to
analyse the behaviour of
bridge circuits and other
electronic circuits.
00000 Understand the O A A Chalk-Board, 12 | CO4
principles of operation of 770 Cathode Ray Model
analog and digital Oscilloscope (CRO): Demonstration,
oscilloscopes. Introduction, CRO block Video
OUOLO Employ diagram, function of each Demonstrations,
oscilloscopes to measure | block, uses of CRO: Time Presentations.

the frequency response,
phase shift and distortion
of electronic circuits.

OUO0OIAnalyse the
performance of electronic
circuits using simulation
tools and compare the
results with measurements
obtained using
oscilloscopes.

OUdoilIMeasure output
of Function generator for

and frequency measurement,
Voltage measurement,
Lissajous patterns for phase
and unknown frequency
measurement

Jl0IDigital Storage
Oscilloscope (DSO):
Introduction, block diagram,
operation and uses of digital
storage oscilloscope (DSO):
Time and frequency
measurement, voltage
measurement, store and
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sine, square, triangular
waveform.

recall mode

UI0IApplications of

Oscilloscope
5 | 00000 Describe voltage | OOINONOI000NOOO0000O0O0 | Chalk-Board, 10 | COS5
reference device to 000000000000 Model
generate constant voltage. | iy vyltage reference devices: Demonstration,
00000 Design and -Need, Type-Band gap Video _
implement signal voltage references, Zener Demonstrations,
generation and analysis diode Voltage references, Presentations.

systems using function

Charge capacitor Voltage

generators and wave references.

analysers.

00000 Employ function
generators and wave
analysers to measure the
frequency response, phase
shift and distortion of
electronic circuits.

0l Function generator:
Introduction, block diagram

JI0IOperation and uses of
function generator: Sine,
square, Triangular
waveforms.

0l Wave Analyzer:
Introduction, block diagram.

Il O0O0000odoor dogogoool bobogooon ool oonoooor tobooogoon m

0O0000000oDoooiobDoo

il C00000omOonoomom 0000000000I000001C 0000 OO0 { OOoooa

[0 0000000000I000000000 C00000CmOmmoo ool | oo

00000000000 L0000000000000 0100

1 | 00000 Determine accuracy, Test performance of analog 3 COl1
resolution, hysteresis of analog Multimeter. co2
multimeter.

2 | 000U Use CRO to measure To measure the amplitude and 4 CO4
amplitude and frequency of the given | frequency of given signal using
input signal. CRO.

3 | UOOIOIO Display Lissajous pattern on | To measure unknown frequency 4 CO4
CRO and interpret it to measure using Lissajous pattern.
frequency of the given input signal.

4 | OO0O00 Display Lissajous pattern on | To measure unknown phase 4 CO4
CRO and interpret it to measure phase | using Lissajous pattern.
of the given input signal.
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generator for given application.

Function generator.

5 | UOOIUID Measure amplitude and Measure amplitude and CO4
frequency of the given input signal frequency of the given signal
using DSO. using DSO.
6 | OUUIOIT Develop a deep Measure Q of a coil and its CO2
understanding of the Q factor and its | dependence on frequency.
importance in circuit design.
7 | OOOOI: - Develop a deep Measures the value of an CO3
understanding of the Wheatstone unknown electrical resistance.
bridge principle and its applications. | It's a four-arm bridge circuit
0000 - Calibrate and troubleshoot | With two known resistors, one
Wheatstone bridge setups. variable rems.tor and one
unknown resistor.
8 | UOUUID - Develop a deep Measure the Low Resistance CO3
understanding of the Kelvin double value by using Kelvin Double
bridge principle and its applications. | Bridge Method.
OUODMOI - Calibrate and troubleshoot
Kelvin double bridge setups.
9 (UU0DII - Develop a deep (a) Measure Inductance by CO3
understanding of AC bridge circuits | Maxwell’s Bridge.
and their applications. (b) To measure the unknown
OOO0ONI - Gain hands-on experience | inductance using Hay’s Bridge.
in using Maxwell's bridge and Hay's
bridge for inductance measurement.
10 | ODUOOIUOI Select appropriate Determine the unknown CO3
components for bridge circuits. capacitance using Schering
000000 Calibrate and troubleshoot | Bridge:
Schering bridge setups.
11 | 00000 Select proper function To analyse front panel of CO5

Micro-Project

O jOopobibbidiibitbbbudoCbbibdddbigoyibooiouigomoyuobodn

(000000000000 Micro-Project: Only one micro-project is planned to be undertaken by a group

OogooibobipiobbbibbobobibbibbboibUmo

of two or three students that needs to be assigned to them.

The micro-project can be based on industry applications, workshops, laboratory work, or field
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studies. Each micro-project should address two or more Course Outcomes (COs). Students are
required to give a seminar presentation on their project before submission. The micro-project
must be submitted by the end of the semester in order to develop industry-oriented Course
Outcomes (COs).

A suggestive list of micro-projects is given here. Similar micro projects could be added by the
concerned faculty.

a) Design and analyse circuits involving coils.

b)  Design and analyse circuits involving Kelvin double bridges.

c) Design and analyse AC bridge circuits for various measurements.
d)  Design and analyse various op-amp-based circuits.

e) Design D.C. signal conditioning circuit (temperature measurement) using Wheatstone
bridge circuit.

f) Measure temperature of hot plate using semiconductor temperature sensor (LM35).
g)  Make a small circuit using LDR as a sensing device.

h)  Use a fire sensor to make a small electronic alarm circuit.

HooiobUduooon

The teacher may assign assignments from each unit. All assignments must be completed
individually and submitted with clear diagrams, proper explanations and supporting calculations
where applicable.

Hooogogaoo

1. Demonstrate the use of measuring instruments such as multimeters and oscilloscopes in a
lab setting.

2. Use simulation software to analyze bridge circuits and waveform responses.

Generate and measure different waveforms using a function generator and compare
results with theoretical values.

potiodotobitbdhubidbodompiioboodbigoiiiobbiiuiioboibuo

il 00010000000000000010000010000100000000 Q000000
mli 0001000
1 | Analog multi-meter: 0-10A, 0-600V, 0-10 Mohms 1

2 | Dual Trace CRO with probe: Bandwidth AC 10Hz-20Mhz (-3dB). DC 20 23,4
MHz (-3dB), X10 Probe

3 | Function Generator: Frequency response: 0.1 Hz to IMHz, output| 5,6,10,11
waveforms: Sine, tringle, square, ramp, pulse
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4 | LCR Q meter (Capable to measure basic parameters like Inductance L, 6
Capacitance C, Resistance R, Impedance |Z|, Dissipation Factor D and
Quality Factor Q.
Technical Specifications:
Frequency: 00Hz, 120Hz and 1kHzAccuracy
Basic Accuracy: 0.3%Display: 5 digits display for both primary and
secondary parameters
L: 1.100Hz, 120Hz: 1puH-9999H; 1kHz: 0.1uH-999.9H
C 100Hz, 120Hz 1pF-9999uF Range 1kHz 0.pF-999.9uF
R, |Z] 0.0001 + 0+
‘4 a
5| 0OXOWLSOH RXWSXW '& UHIJXODWHG SRZHU| V33350
6 'LILWIMMR RNVFH O O Ro\DERSAH. GRMKG X BF& D QY B P S|O L5SQA 11
UDQJH UDWH *6 6HF
7 'LIJILWROWLPHVWHU 9 ORKPXLWKO GLIJLUW'D 02,6,7.8,
GLVSOD\ 9,10,11
([SHULPHQWDO %RDUG IRU /LVVDMRXYV 3DWWBALUQ
*DOYDQRPHWHU 7
10l ([SHULPHQWDO VHWXS IRU . HOYLQ 'RXEOH %U&LGJ
11| ([SHULPHQWDO %RVUGUIRBJWD[ZHOOT 9
12 ([SHULPHQWDO VHWXNS JRIU +D\Y 9
13 ([SHULPHQWDO %RDUG IRU 6FKHULQJ %UL|GJHIO

piiiifoooooioobl ot boooor bl bobooouur b oour L oo boo

(]

Om(oon COmionoo Q0000 0Oooooioon | ooooooo

[0 nl ooom []

1 | I | Characteristics COl 6 10

2 | II | Measuring Instruments CO2 12 25

3 | OI | Bridges CO3 8 20

4 | IV | Oscilloscopes CO4 12 25

5| V | Signal Generators and Wave Analyzer CO5 10 20
L (A0 1o aoo
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Hoo0iiOdoiooiOoitooog

oopp | 00000 | 00m [ 00w | oo 0o 0O 0o
oomoy | oooommon| oooooo |oooon | oooooomome|  oooooom | omoooooo
DE%DSDDDDD 000 | oooooom | oooooooo | oonnoopmooonoonNnn | 000000 ooD | ooooonoo
O00000mo0: Ooon | oo | oooooooo
0000000 Om OOoONOOO0!
O000mo00 OOomoon 000
00oID0oo0n:
COl 3 2 2 1 1 1 2
Cco2 3 2 2 2 2 2 2
CO3 2 2 2 1 1 1 2
CO4 3 2 1 2 1 2 2
CO5 2 2 2 2 2 1 2
000000000 High:03, Medium:02, Low:01
000 0000000I00000000000000000000000:
0 000000 R OO0mo00mOn:
al 10001000000

1 [Sawhney, A.K.

Electrical & Electronic
Measurements &
Instrumentations

Dhanpat Rai & sons, New Delhi, 2017
or latest edition 2021.

2 |Kalsi H.S.

Electronic Instrumentation

edition

McGraw Hill, New Delh1,2010
ISBN:13-9780070702066 or latest

3 [David A.Bell

Electronic Instrumentation
and Measurements

Oxford University Press, New Delhi

edition- 2013 ISBN : 10:0-19-569614-
X or latest edition

4 |Helfrick, A.D.

Modern Electronic

Pearson Education India,1st Edition,

Cooper, W.D. Instrumentation and New Delhi, 2015,ISBN-13:978 or
measurement Techniques latest edition
5 |Ghosh, A K. Introduction to Prentice Hall India Learning Private

Measurement &
Instrumentation

Limited 2013, 4th or latest Edition,
ISBN-13-978-8120346253.
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Oiirooobbigdi bbby doogoon

aoan Q100000000 000000mon
1 |https://en.wikipedia.org/wiki/Electronic_test | Testing using CRO, multimeter, function
equipment generator and spectrum analyzer.
2 | https://en.wikipedia.org/wiki/List of electric | Measuring instruments used in electrical
al and electronic_measuring_equipment and electronic work.
3 | https://en.wikipedia.org/wiki/Instrumentation | Sensors to measure physical and

electrical quantities

kookoskock sk
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0 0boioboodo

In the Present global scenario diploma engineers must deal with the electronic circuit while
maintaining various electronic equipment/systems in the industry. This course will help the
students to use principles of sources, two port network, filter and transmission line.

o o

In modern electronic and communication systems, industries expect diploma engineers to
possess a strong understanding of network theory, signal filtering and transmission line
behaviour. These skills are essential for designing, maintaining and troubleshooting electronic
systems in sectors such as telecommunications, consumer electronics, industrial automation and
RF engineering.

ool ogobibigdbigbbooibmobbb oo oo

Students will be able to achieve & demonstrate the following COs on completion of course
based learning

CO1:- Select source and convert as per need.

CO2:- Determine the circuit parameters of two port networks.
CO3:- Design a attenuator of given attenuation, design impedance.
CO4:- Select/design a filter for a particular band.

CO35:- Calculate Transmission line parameters (primary and secondary). Find the telegraphic
equation for transmission line.
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i 0000001000000000 (0000000000000010000001 0000oooooo | o0 (0o
i HOi0000ooooom O 0000000010 00 | 0000
Ooooomoiaao O 0000000I00n | oo OO0
1 {00000 Describe O O0Oonaooomoooooon Presentations, | 8L | COl
different elements of 000000000 Chalk Board, +
network. DI0Elements of Networks and | Tutorial 2T
OOUOIE Describe its type.
different electrical [i00Sources of electrical energy:-
sources, compare them | Cyrrent Sources, Voltage Source
and convert them. and their conversion.
OOO00 Solve problems | UlJIDependent and Independent
related dependent sources| Sources.
and independent sources. | JIITypes of signal:- Step signal,
OUO00 Describe Impulse signal, Sinusoidal
different types of signals. | Signal.
2 | 00000 Caleulate open | O00I0N000I00000000000 Chalk-Board 10L | CO2
CIrCuit/ Z_ parameters. JI0IOpen circuit Impedance Model "
OO0 Calculate short P t P Demonstration | 2T
circuit /Y parameters parameters Video
000O0I0ICalculate [I0IShort circuit Impedance Demonstrations
transmission line parameters Presentations
parameters. Jl0[Transmission Parameters.
OOUOICalculate -
Hybrid parameters. Jl0Hybrid Parameters
DOO0ICalculate S DID0S Parameters
parameters. [I0ISymmetrical Network(, T-
000000 analyse T & E |networkand E 1HWZRUN
QHWZRUN DQG E§RQGFHSW DQG VLIJQL,{FDQFH RI| WK|H
FKDUDFWHULVWHWVYPVP FHKENEPFMHULVWLF UPSHGD|QF
&SURSDIJDWLRQRSHRGVDWDWMWRQ FROQVWDQW
3 000000 Understand unit | 81,7 $WWHQ XD W R UGhalk-Board 8L [ CO3
of power and attenuation 8QLWV RI DWW H|MedIWLRQ|
and their conversion. '"HFLEHOV DQG 1H rdrubstration | 4T
000000 Describe *HQHUDO FKDUDWFWHULVW|LFV RI
Attenuation and Design | DWWHQXDWRUYV Demonstrations
impedance. $QDO\VLV DQG G HAresenfagonR |
000000 Design a VLPSOH DWWHQXDWRU RI IRROORZLQJ
attenuator for given W\SHV 6\PRHWS8®HHD O
attenuation and design $QDO\WLYVY DQG GHVLJQ RI
impedance. VLPSOH DWWHQXDWRU RI IRROORZLQJ
WASHV 6\PRFHWWWLHD O
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OOOO0IExplain 81,7 JLOWHUYV Chalk-Board, 10L | CO4
utilization of filter in %ULHI LGHD RI \Wkdd XVH RI"
communication system. | ; oW HU QHW ZR U N YDén@nsGationtH U © W
00000 Define different | FRPPXQLFDWLRQ MAMWHPYV |&XWRuU
parameters of filter. lUHT XH)QM\T XHQ F\ | BdmbnQat{dnk,
000000 Design different | | P FVEBMDFEHQW FKBQ&QhibhsS R ZHU
filters using passive ([SODLQ IROORZLQJ SDVVLYH
component for given cOWHUYV ZLWK SUDFWLFDO FEXWRuU
parameters. IUHT XHQIRDQ® L Q
DQG UROO Ru \B@O\ /& . 7
ZO
/RZ 3DVV )LOWHU
+LJK 3DVV )LOWHU
%DQG 3DVVRY ®DWHU
VSHFL¢(F &HQWUH|IUHTXHQF\
%DQG VWRS )UJOWHU )RU D
VSHFL(F &HQWUH|IUHTXHQEF\
%DVLFV RI DFWLYH ¢OWHUV
0oOUo Compare 81,7 7TUDQVPLVVLRGaKBR4ddy |12L|CO5
iﬁ:ﬁ?:;ﬁﬁggasper 7UDQVPLVVLRQ M3V wKHI U
application W\SHV DQG DS SO I Papypstrigny
00000 Deaw T 'LVWULEXWHG AROVYwWDOWYV
renresentation of UHSUHVHQWDW L R|ORISHHPEQ v PILV VLR
presentation OLQH VHFWLRQ resentations.
transmission line and
explain it. 'H,QLWLRQ RI FKDUDFWHULVWLE
LPSHGDQFH SURS$DJDWLRQ
?hgggggrgzggeo;he FRQVWDQW DWWHQXDWLR® FRQVWD
. N DQG SKDVH VKLIW FRQVWDQW
ransmission 111’16.
000000 Explain infinite &RQFHSW RI LQEQLWH OLQH
transmission line. /HOHJUDSKLF HITXDWLRQ |RI
000000 Find the /UDQVPLVVLRQ OLQH
equation of transmission &ERQGLWLRQ IRU PLQLPXP
line. GLVWRUWLRQ
00000 Find the &RQFHSW RI UHAHFWLRQ|DQGE
minimum distortion VWDQGLQJ ZDYHV| GH{QLWLRQ RI
condition. UHAHFWLRQOIBRHVFLHQW
DQG WKHLU UHODWLRQ QR

OO0 Describe
reflection coefficient and
VSWR and their relation.

GHULYDWLRQ
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Il O000booubor bogbonoul oo ur bob!l ouibgoor boboooobo ©
0000000000oooioooooo

il 00000000OonCoom 000000000010000000 0000 U000 DOooo0

Hl 000000000OIOD000000n C000o0omommoo oo | Odo

H000000m000n H0000000amnn (1000

1 | 00000 Connect a T network Find Zoc and Zsc of a symmetrical | 4 CO2
circuit and find Z, practically and T network and calculate its
theoretically. Characteristics impedance.

2 | U000 Connect a Enetwork Find Zoc and Zsc of a symmetrical | 4 CO2
circuit and find Z0 practically and E QHWZRUN DQG FDOFXODWH
theoretically. &KDUDFWHULVWLFV|LPSHGDOQF!

3 | UOUOMO For the given value of /R GHVLJQ DQG PHD|VXUHCWKH
design impedance and attenuation DWWHQXDWLRQ RI O VI\PPHWULI
simulate a T type attenuator and DWWHQXDWRU IRU GLUHUHQW L
verify it. DQG GHVLJQ LPSHGDPQFH

4 | OOOOIO For the given value of 7R GHVLJQ DQG PHD|VXUHCWBKH
design impedance and attenuation DWWHQXDWLRQ RI' D V\PPHWULI
simulate a  type attenuator and DWWHQXDWRU
verify it.

5 | DUDODIU Design filter circuit. 'HVLIJQ D /& ORZ COYR4 ¢ OCOH U
OOODN0 Test it and find cutoff REVHUYH WKH IUHTXHQF\ UHVS
frequency. DQG FXWRuUu IUHTXHQF\

6 | 00000 Design filter circuit. 'HVLJQ D /& +LIJK BSOVR |} QWH|U
JOO0I0 Test it and find cutoff REVHUYH WKH IUHTXHQF\ UH|VS
frequency. DQG FXWRuU IUHTXHQF\

7 | 00000 Design filter 'HVLJQ D /& EDQCODOPRV| ¢(COWHU
circuit. REVHUYH WKH IUHTXHQF\ UH|VS
OOO0I0 Test it and find centre DQG ¢ QG FHQWHU IUHTXKHQF
frequency.

8 | OOODOIU Design filter circuit. 'HVLJQ D EDQGDWWRS 4, O WOr4U
OO0 Test it and trouble shoot REVHUYH WKH IUHTXHQJF\ UH|VS
it. /& EDQG VWRS ¢ OWHU

9 | 0DOO0IObserve Z0 and insertion OHDVXUH WKH FKDUDBAWHOE W L
loss of a given attenuator. LPSHGDQFH DQG LQVHUWLRQ@ O

JLYHQ DWWHQXDW RJ|U

10 | 000000 Connect Land Cinform | '"HPRQVWUDWH WKH |[L& A XG9d K H
of lumped transmission line and OHQIJWK RQ DWWHQXDWLRQ LQ
observe attenuation and delay in WUDQVPLVVLRQ OLQH

transmission line.
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11 | DO0O0000 Connect the circuitasper | 7R ¢ Q P WE'H3D UD P HH WAH|U VOR |
given in experimental board and D PRGHO RI WUDQVYPLYVLRQ
calculate ABCD parameter.

Oi0000DOooooo 4

(N o o o
OUoooiborioibdbibbbbbbbbbotobbogoboooodoo

LI000I000000IIOnly one micro-project is planned to be undertaken by a group of two or three
students that needs to be assigned to them.

The micro-project can be based on industry applications, workshops, laboratory work, or field
studies. Each micro-project should address two or more Course Outcomes (COs). Students are
required to give a seminar presentation on their project before submission. The micro-project
must be submitted by the end of the semester in order to develop industry-oriented Course
Outcomes (COs).

A suggestive list of micro-projects is given here. Similar micro-projects could be added by the
concerned faculty.

1. Design a filter circuit for given cutoff frequency in simulator.
2 Design a 2nd order filter circuit in simulator and with zero level PCB.
3 Design a active filter for given cutoff frequency in simulator.
4. Design a Attenuator of given Attenuation in db.
5

Make equivalent circuit of any trainer available in your lab- Bridge Trainer, Sensor
trainer, analog trainer etc.

6. Make a report of Supply sources used in lab trainer.

HoooibbOooomon

The teacher may assign assignments from each unit. All assignments must be completed
individually and submitted with clear diagrams, proper explanations and supporting calculations
where applicable.

COO00ooomm
1. Source Conversion and Signal Identification:-

(1) Provide students with sample circuits including different electrical sources (voltage,
current, dependent, independent).

(i1) Ask to convert voltage sources to equivalent current sources and vice versa, both
theoretically and using simulation (Proteus or Multisim).
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2. To calculate and verify two-port parameters through hands-on experiments.

(1) Provide students with symmetrical Tor E QHWZRUN KDUGZDUH RU

(i) $VVIHQBK RWERDOF X CDWIB P HRAHUAN< SDUD PBO¥RH &V
SDUDPHWHUYV

(i) &RPSDUH FDOFXODWHG YDOXHV ZLWK VLPXODWH

/R UHLQIRUFH WKH GHVLJQ RI EDVLF SDVVLYH ¢(OWH
(1) (DFK JURXS UHFHLYHV D VSHFL¢{¢F IUHTXHQF\ UH
(i) 8VLO&GFRPSRQ@RAQLW XY OW KPKUGMH VDUIRZ3DVYLIKDV¥%DQG

3DVV %DQG 6WRS ¢OWHU DFFRUGLQJO\

(i) 6LPXODWH WKH IUHTXHQF\ UHVSRQVH DQG LGHQ

Qiitnooododbooooiioioonguogouobiduorgooyoyoioogd

[ A R puoooom
i OodoOoon
1 | Latest Simulator software (proteus 8 professional, multisim, pspice etc.) 1-11

2 | Prototype Low Pass Filter, High Pass filter, band pass filter and band 5-8

stop filter in one unit:- 1. Power supply requirement: 230V AC, 50 Hz.
2. Built in IC based power supply. 3. Filter Sections: - Constant K-type
Lowpass filter Connecting cords, Power cable, Manual in hardcopy &

softcopy

3 | T/m Attenuator:- Provision to find attenuation response of Passive T- 3,49
Attenuator and attenuation response of Passive -m Attenuator Variable
resistance

4 | Set of variable resistance and capacitance 3-9
Transmission Line Demonstration Board:- Provision to Measure the 10-11

characteristics impedance of a line, Study of Stationary Waves.
Transmission Line : Coaxial cable 100m (25 m x 4)
Impedance matching: 0 - 100 Ohms. 2 nos. resistances;

Test Generators :Sine Wave 40 KHz - 400 KHz (Low Range)Square
Wave 400 KHz - 4MHz (High Range)

Interconnections: patch Cords, Test Points: Multiple (at different
stages)

Power Supply : 230 V £10%, 50/60 Hz. Power cable
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piiiiobooouboil guibbobnool Ol obodogur bouooodr L ououoouobo
Y

Q0 O ai L1 000idiion Lilodoo] dooodiool ) dorboodoo

i il Q0000 L]

1 | I |Circuit Theory &Networks COl1 8L+2T 15

2 | I | Two Port Network CO2 10T+2T 20

3 | Il | Attenuators CO3 8L+4T 15

4 | IV | Filters CO4 10L+4T 25

5| V | Transmission Line CO5 12L+4T 25
O nodooon 000

I o

00000000 00000000000 oo
qoomm 0a0an 0000 0000 00 00 Oooan 00
00O 0000000 | DO00I0On Coooon |O0ooao | O00i0oooioan 00000000 Q00000
00 00an 00000000 | O000noOn | DooIooIimoooobeombon COooobbdooo | 0ooooooa
Q0000004 Q000 | 00000 00000000
00000000 a0 OO000I0000mo0on
O000mooo OOo0ooiooo 000
00000000000
COl 2 1 - - 1 - 2
CcO2 2 2 | 1 2 - 2
CO3 2 3 3 1 3 - 2
CO4 3 3 3 2 3 - 3
CO5 3 2 2 2 3 - 3
(00000010 High:03, Medium:02, Low:01

giimogbobotbbbiibbooibob oot ooo

il 0oo0oao Qfoooa 000I0oogomno

0 100010o0ooo

1 |John D Ryder Network Lines and Fields Prentice Hall of India, New Delhi

2 |Van Valkenburg | Network Analysis Prentice Hall of India, New Delhi

3 |AK Chakarvorty | Network Filters and Dhanpat Rai and Co. Publication,
Transmission Lines New Delhi
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4 |Soni and Gupta | Network Analysis Dhanpat Rai and Co. Publication,
New Delhi

5 |Vasudev K. Aatre | Network Theory and Filter | New age publishers
Design

6 |Umesh Sinha Network Filters and S.K. Kataria & Sons *
Transmission line

7 |A.K Sawhney Electrical and Electronics Dhanpat Rai and Co. Publication,
Measuring instrumentation | New Delhi

8 |Nardeep Goyal, | Network Filters and Tech. Max Publication, Pune

Rajneesh Kumari | Transmission line

0 o |

Wimi Hi00Io0o00om [0000000eo

1 [ https://www.tutorialspoint.com/network theory/net | Two Port Network
work theory twoport networks.htm

2 | https://www.scribd.com/document/478370632/Exp | Characteristic impedance of
eriment-1-Measuring-the-Characteristics-of-a-Line |transmission line

3 | https://www.youtube.com/watch?v=KECCpj1Qpn0 [LC Filter

4 | https://www.youtube.com/watch?v=ru2ltcD6unl Two port network

5 | https://vlabsdev.in/labs/vpl/abecd-mltl/ Transmission Line ABCD Practical

6 | https://markimicrowave.com/technical-resources/ | Filter Simulator

tools/Ic-filter-design-tool/

eskoskosk ok
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OU0N00NO0O00NI25094005 LO0I00NO00DII0I3 (TH:3,T:0,P:2)

00 OOoooooogoo
In modern era we are surrounded by sensors, for every physical parameter we use sensors.

This subject provides knowledge of basic sensing methods and sensor devices, their signal
conditioning, transmission, recording and different display methods, along with we study basic
controllers used in industry.

00 fhoobddbrbgbtbbiuibuoogobigudoog oo

Automation is totally based on sensors. All engineering branches use sensors to measure
physical parameters.

0 1 A

Students will be able to achieve & demonstrate the following COs on completion of course
based learning

CO1: Familiarize with different types of signals and different stages in sensing system.
CO2: Identify different sensor devices their working and application.

CO3: Use instrumentation amplifier and different conditioning methods.

CO4: Familiarize with different record and display methods.

CO5: Familiarize with basic controllers (P, I, D,).
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oo ooobiodboiibiguubidboibbboiouubibuyodinouuoga

sensors for
measurement of
physical parameter.

Potentiometers)

C0000IOOioOn00ItIo O 00000
(Variable separation, area and
dielectric.)

[0000000IN000 00O O ooo:

(Variable reluctance and LVDT
displacement sensors)

0000O000000000000000D
I0ODO0OE (Laws, thermocouple,
thermistor, RTD, temperature
Sensors)

] R
00000o000iDooioC0O0d: Basic
principle and characteristics of
photo sources, photoresistors,
photodiodes, phototransistors,
photo, LDR Introduction to photo
detector.

0] O00000I000oomoOn 8 0000000000 | oo | oomoo
00| OOIb0O0oNOooon Oi0i0000C0I0Coo0o0oan Q0000000 00 | 0ooo
Oooooontioao 0 o Ho00oooioon | oo oo

1 | JO0O00 Understand A Presentation, 3 | COl

d.1ﬁ“erent types of Functional Elements of SIGNAL Chalk_ Board,

signals SENSING System Tutorial.

bbb D%ffer.ent Description and types of each

step S used in signal clement of functional block

sensing system diagram of SSC system.

00000 To

understand each

element of functional

diagram
2 | 00000 Understand 0 A Chalk-Board, 23 | CO2

resistive, capacitive Qoooooo Model

and inductive based OO0 OO0 OONIn O O00D: Demonstration,

sensing devices (Thermometers, Strain Gauges, Video ,

DUODOID Use different | Load cell/Pressure cell, Demonstrations,

Presentations.
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00000000 000000 D000
LJ0000000IIBourdon Tube,
Bellows, Diaphragms.|

0000000IC00000n0IC00b0000 O o0
UJ000000 (Tachometers)

o
HuifiQoobobon

00000 Describe DO00OI0I0IoD0NDLoCmooito Chalk-Board, CO3
working and Different conditioners methods Model
construction of (amplification, filtering, isolation, | Demonstration,
instrumentation linearization, excitation) used for | Video
amplifier signal. Demonstrations,
UOO0I0 Understand Basic Instrumentation Amplifier. Presentations.
Imp.ortance and need Applications of Instrumentation
of Slgr%al ‘ Amplifiers (Specific Bridge).
conditioning.
0000 Describe O Chalk-Board, CO4
different signal data HnaE Model
recorders Landline telemetry (current, D.emonstration,
position, voltage) Video .
Demonstrations,
RF telemetry. Presentations.
Analog Recorders
Graphics Recorders (x-y recorder)
Strip Chart Recorders
Galvanometer Type Recorders
Digital recorders (QR recorder,
bar code reader)
0000 Describe N T A T Chalk-Board, CO5
different controllers its | Basic block diagram of control Model
application system and practical examples Demonstration,
Open and close loop systems, Video _
Demonstrations,
Servo system Presentations.

Basic of on / off controller, P, I, D,
PID and their application in
industry.
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Il CO000Dodboorooboonob boooogol gbor bgoooogl boboooooom
0000000000o00ioooDoo

il 00000000NOoo0oom (0000000000I00000000000 1o { D000l

i 000000000000 000I00n 00000ibonOnoon Ol | oo

0000000000 an C000oonommno L1000

1 | O0OOOU Identify Different measuring Measure Displacement 3 CO2
instruments. using LVDT CO4
OUO00 Use LVDT as measuring
instruments.

2 | UOUOIOIUse different temperature Measure Temperature 3 CO2
measuring methods. using Thermocouple

&Thermistor, RTD.

3 | UOOOIMIUse Of strain gauge principle. Measurement of Strain 3 CO2
UUODOIFind voltage with respect to strain using strain gauge. CO4
developed in strain gauge.

4 | OUOOM0IUse of load cell principle. Measurement of pressure | 3 CO2
D00000Understand load and pressure by using pressure cell /
transducer. load cell.

5 | UOOUOIIUse photo electric effect. Verify the photo electric 3 CO2
00000 Can measure current with respect to | €ffect of LDR, Photocell,
light. photodiode.

6 | 0000 Calculate voltage or current with Experiment for humidity | 3 | CO2
respect to humidity measurement.

7 | 0000 Use concept of angular velocity. Experiment for angular 3 CO2
UOO0N Find angular velocity in rpm. velocity measurement.

8 | UOODIU Describe working of on / off Verify action of ON/ 3 CO5
controller. OFF controller

9 | 0000 Explain working of P, D, I Verify working of P, 1, D, | 4 CO5
Controller. controller
Micro-Project 4

1 o
OUguibbobdiibobdbbbuooiibibobboibdmo

(I0000000000I Only one micro-project is planned to be undertaken by a group of two or three
students that needs to be assigned to them.

The micro-project can be based on industry applications, workshops, laboratory work, or field
studies. Each micro-project should address two or more Course Outcomes (COs). Students are
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required to give a seminar presentation on their project before submission. The micro-project
must be submitted by the end of the semester in order to develop industry-oriented Course
Outcomes (COs).

A suggestive list of micro-projects is given here. Similar micro-projects could be added by the
concerned faculty.

1. Student can make a project using different sensors / TRANSDUCERS.
2. Students can verify telemetry system using RTD.

3. Students make report on different controllers used in nearby industry.

HobibbUyoomm

The teacher may assign assignments from each unit. All assignments must be completed
individually and submitted with clear diagrams, proper explanations and supporting calculations
where applicable.

Qooobooom

1. Provide students with a weak analog signal from a sensor or function generator. Ask them
to amplify it using an instrumentation amplifier. Add low-pass/high-pass filters to
remove noise.

Implementation Of PID Controller using virtual lab.
3. Characterize the various sensor (RTD) using virtual lab.

Create a comparative chart of various instrumentation amplifiers (e.g., INA114, AD620,
L.M324) using internet resources.

o 1 A

0oao ] e A IR T Y

1 | Setup for displacement measurement using LVDT board 1

2 | Setup for measurement of Temperature. 2

3 | Setup for measurement of strain-by-Strain Gauge 3

4 | Setup for measurement of pressure by Load cell 4

5 | Setup for measurement of light intensity by Photo cell 5

6 | Setup for measurement of Humidity. 6

7 | Setup for measurement of Angular velocity 7

8 | Multimeter (DMM) three and half digit Ito9
9 | Setup for PID Controller. 8-9
10 | Work bench (DSO-60Mhz, Function generator- 10 Mhz, regulated 1to9

DC power supply-0-30V, Digital Multimeter, Soldering station)
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poiiioooobtdodl ot ouooo? ol obooooorl ohbbooun Ol popuiboubog
o o | RN

O Qoo C0monmon LIioopon - 0ooooibol | Coiobiooo

[0 0ol Qoo L]

1 | I |Signaland its types COl1 3 5

2 | II | Transducers & sensors CO2 23 50

3 | IIT | Signal Conditioning CO3 6 15

4 | IV | Telemetry & recorders CO4 8 15

51 V | Control systems CO5 8 15
Ly i a0 ao0

0 A

I A
qoo0 i mmin 000 0000 0o Oo0ar 0000
00O OO00000 | 00000On 0Ooobon (OOobooo | boooobooooao 0000000 d0oiooo
00 0oar Q0000000 | 000000 | DoDiooIimonooooononn L boooo»ooo | bhoboooo
000000000o Qoo | oo 0000000
00o0Ioor il 0000000 0mon
0000000 00000ooo 000
O00I00oOooo
COl1 2 1 1 1 1 - 1
CcO2 3 2 1 1 2 3 2
CO3 2 2 1 | 3 - 2
CO4 2 1 1 1 3 - 2
CO5 2 2 1 1 2 - 2
(00000000 High:03, Medium:02, Low:01
OO0 Do00o0ioooooiogIooodnogomoooooo
aoao O000000 Qoo O00oo0o
H L Kalsi Electronic Instruments Mc.Graw-Hill Education India Plt.Ltd

2 |John P. Bently Principle of Instrumentation | Pearson

3 |A.k. Sawhney Electrical and Electronics Dhanpat Rai & Co
Measurement
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4 |B. C. Nakara Basic Electrical Technical Publications
Engineering
5 |C. S. Rajan Instrument Devices and Tata M Cgraw Hill
Systems
6 |L.J. Nagrath & M | Control System Pearson
Gopal
0 A [ A
Wi Oi0omUoooom L00000dmoo
1 | https://nptel.ac.in/courses/108105112 NPTEL study materials
2 | https://www.fluke.com/en-in/learn/blog/calibration/ signal- | Fluke on line blog
conditioning-ensures-measurement-accuracy
3 | https://education.ni.com/teach/resources/952/signals-and- NI Learning Center
Sensors
skokeosk skok
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OUON00NDO00NI25394001 HO0I00N0000I0I2 (TH:0,T:0,P:3)

000 Dooooboodo

The Minor Project—II provides students with practical exposure to advanced circuit design and
hardware implementation. It bridges the gap between theory and practice by introducing
students to PCB design, Op-Amps, Timers, ADC/DAC and Sensor-based applications.

This course emphasizes simulation, fabrication, testing and documentation skills. It encourages
students to innovate, solve real-world problems and apply concepts learned in Analog & Digital
Electronics. The hands-on approach ensures that students gain professional-level prototyping,
troubleshooting and system integration skills needed in the electronics industry.

jol  O0ooubUpOoboooibiigoogoiuibodoog
On completion of this minor project lab, students will be able to demonstrate:

1-  Hands-on Prototyping Skills — Ability to design, simulate, fabricate and test advanced
electronic circuits.

2-  System Integration — Interfacing of sensors, ADC/DAC, timers and op-amp-based circuits
in practical applications.

3-  PCB Design & Fabrication Competence — Using design software (Proteus/PSPICE) and
fabrication tools.

4-  Troubleshooting Expertise — Identifying and solving problems in analog/digital mixed
circuits.

5-  Innovation & Problem-Solving — Designing projects with industry and societal
applications (automation, safety, control systems).

6-  Professional Reporting Skills — Preparing structured project reports and presenting
outcomes effectively.

R
After completion of Minor Project—II, the student will be able to:

COl: Identify, test and interpret datasheets of advanced components (Op-Amps, Timers,
ADC/DAC, Sensors).

CO2: Use simulation tools for designing and analyzing mixed analog-digital circuits.

CO3: Select, design and simulate advanced project circuits based on sensors, op-amps and
timers.

CO4: Design PCB layout, fabricate, assemble and test real hardware circuits.

COS5: Troubleshoot and optimize circuit performance using systematic methods.

CO6: Prepare detailed technical reports and present the project effectively with
industrial/societal relevance.
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100 OO0000000D00D0000i0DoOo0o0doiOoiooifndddoidonooooooan:
0O00o00iooaoan

O O000000IO000000m 0000000000I000000000000 [00 (OO0

Hll 00000000001000000000 C00000CIomboOoOom0OmoD 00 | Doom

O0I00domoono 000 COo

| | 000O000Select and test CO00O0IDOo00000ID0O000000 6 |COl

advanced components (Op- 0000000000I000CH00000n

Amps, Timers, ADC/DAC, 1.1 Identification of Op-Amps, ADC,

Sensors). DAC, Timers, Sensors.

Ju DDDDD Ul?derstand datasheet 1.2 Study and interpretation of datasheets.

& specifications of IC 555 timer, ) _

Op-Amp (741/LM324), 1.3 "ljestmg of components using

ADC0808/0809, DAC0800, ~ |multimeter/DSO.

temperature & motion sensors.

2 | 000000 Select Project problem. | CIOUOIONOO0M00NIDO0OI0ONOICOOIO0O0 6 |CO2,
0000000 Use simulation tools 0 CO3
for analog/digital mixed circuits. 2.1 Select Project Problem based on timer
"0000I00 Verify outputs for circuits (delay, PWM), , Op-Amp
timer-based and sensor-based (ﬁlters/a.lmp.hﬁers, ADC/DAC) and sensor
designs. based circuits.

2.2 Design & simulate circuit for given output.

3 | JO0OD0I00To Design Hardware of | JO0OIC0NO00I000I0000IDOI0O0OO0O000 20 |COs3,
circuit on bread board. 010000000000000 CO4
OO0 Design PCB layout for |3.1 Design hardware of circuit.
mixed-signal circuits. 3.2 Design PCB layout in simulation
000000 Fabricate PCB & test. | software.

3.3 Fabricate & test PCB.
3.4 Place components & test.
4 | DO0O000Perform testing of D O00OI00O00000IHI0000000000000000 6 | COS
completed project circuit. 4.1 Perform functional testing.
DD'DD.DDD Troubleshoot faults and | 4 5 Troubleshoot problems and apply
optimize performance. corrective actions.
5> | 00000 Prepare structured 0000N0000000000000000000000n00000n | 10 | CO6

technical report & presentation.

LI00000000IRO

5.1 Cover Page, Certificate,
Acknowledgment, Abstract, TOC.

5.2 Chapter 1: Introduction & industrial
application.
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5.3 Chapter 2: Component details &
specifications.

5.4 Chapter 3: Circuit Design, PCB
design, Fabrication, Testing.

5.5 Chapter 4: Estimation & Costing.
5.6 Chapter 5: References.

5.7 Final PowerPoint Presentation of
project.

(Each student has to make two minor projects)

o o (T

PWM Motor Speed Controller using 555 Timer.

Digital to Analog Converter using DAC080S.

Analog to Digital Temperature Monitoring System using ADC0809.
Audio Equalizer using Op-Amps.

Fire/Smoke Alarm using Gas Sensor + Comparator.

IR-Based Object Counter using Op-Amp Comparator + Digital Display.
Smart Light Dimmer using TRIAC + Opto-Isolator (555 timer triggering).
Heartbeat Sensor Interface with Digital Display.

Automatic Fan Speed Controller based on Temperature Sensor (LM35 + Op-Amp).
Signal Conditioning Circuit for Sensors (LM324).

Password Protected Door Lock using Keypad & Microcontroller
Digital Thermometer using LM35 + ADC + Microcontroller

Frequency Counter using 555 Timer + Digital Counters

Smart Home Automation using Bluetooth (HM-10/HC-05)

IR Obstacle Detector & Counter

Light Dimmer/Fan Regulator using TRIAC & Opto-isolator

Automatic Room Light Controller with Person Counter (IR Sensors)
Smart Dustbin (Ultrasonic + Servo Motor)

Solar Powered Mobile Charger with Voltage Regulator

IR Remote Controlled Robot Car

Digital Voting Machine (LCD + Microcontroller version)

Heartbeat Monitoring System with Display

Ultrasonic Distance Measurement System

Elevator Simulation Using Logic Gates / Microcontroller
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* Data Logger (Temperature/Light values stored in EEPROM)

*  Bluetooth Controlled LED Matrix Display

*  Wireless Patient Monitoring System (Temperature + Pulse Rate)
*  Digital Clock Generator with Microcontroller

*  Automatic Fire Alarm System with Water Pump Control

poirogbbbbobobibbbitbodoribiob bbb oo oobydunuo4go
[t I 1 A O
Hl

1 | Digital Multimeter (DMM) — (Having following Functions: DC/AC voltage, DC/AC
current, resistance, diode voltage, diode continuity, Measurement of Capacitance,
inductance

Resolution: 3-1/2 digits LCD Display with a maximum reading of 1999.

I/p Impedance: 10 M

Voltage Measurement: DC/AC: .1mV-1000V

Current Measurement: DC/AC: .1pAto 10 A

Resistance: 200 -20M ;

Capacitance:- 10 pfto 200 |

3RZHU 6LQJOH VWDQGDUG YROW EDWWHU\

2| (OHFWURQNF¥HQEROH:EHWMK ZLWK ORFNLQJ PHFKDOQL
ZRUNVWEBWLBRQRYZGWEV XS SRYD | WU S RAVAS H U D RIXILMAR
BROGHBM/ QDWEBERQ OK] 3URJUDPP® BREHIXSSOA5 OHW|/HU
)XQFWHRMUDWRUGLQI XDWHLD QDXYRDWKO+] IUHTXH|QF
'LILWROWLPHWBRZNXSSI) 26ZLWFIERFNHMWPS 1 26
2Q 2u 6ZLWFK D3 %R F NHRW

31 0XOWLSOH R S '& 3RZHU 6XSSO\
/IRJLF 3IXGXBVH 5DWH a +]
3XOVIHcG WK PV

/HVW 3RLQW 3URWHFWHR Q@D[9 6\QF ,QSXW ,PSHGDQF
5| /RIJLF 3UREHF 6LIQDA@7UQBEXW OHYHO

&026 ! 9FF *
IRJLF 6LIQDOL/QSXWWOH®HO
&026 9FF *

OD[ VXSSO\ YROWDJH ZLWKVWDQG
B3RZHU VXSSO\ BDQRUHQDO LQSXW LPSHGDQFH 0
OD[ LQSXW VLIQDO IUHTXHQF\ O+] OLQLPXP GHW

106



BROGHULQJ ,URQ

'"HVNWR3ISKBFL¢,FDWLRSH7K WA WHLS

3 UR F HOMRGRHIOWKH QQ W I8 8§ HLE 0%FDFKH RUKSWR
*+] 7XUER

&38 &DFKH 0%
2SHUDWLQJ I6Q0\GWRHANF

9LGHR &DUG ,QWHOS 8+' *UDSKLFV ZLWK VKDL
OHPRU\ G6WRUDJH

5%$0 *% ''5 [ *% DW 07 V

6 WR U053 *% 0 3&,H 190H 6ROLG 6WDWH 'ULYH
'LVSOD\ 6L]H LQFKHYV

SDQM®H /(' 'LVSOD\

OXOWLPHGLD .H\ERDUG 2SWLFDO ORXVH

) H C

Latest circuit Simulator and PCB design software (Proteus 8 professional, multisim,
pspice etc.)
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,QWHJUDWHG 2SHUDWRQZY 6\VWHPELW

I6RIWZDUKWRS6%ULY HWW XE® U XVERESO OMKA QRY&RU
3RZHU 6XSSO\ QR % 86% FDEOH QR f 3DWFK F
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K
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O Do C0oooor Q00000 | 0oooomoog - Uoood

0 OO Hoooo | 4oooodd

1| I | Advanced component identification & testing. COl1 6 10

2 | II | Project problem selection, circuit design on simulator. | CO2,CO3 6 10

3 | I | Project problem hardware implementation C0O3,CO4 20 50

4 | IV | Testing & troubleshooting CO5 6 10

5| V | Preparation of project report & presentation CO6 10 20
L m{im ad N
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DOUOOE | poooome | DoDOooOr| DODoo0 |Oooioo | 000000000000 | 0000000 | OO0ooooo
DUIDBUON - pomr | oO0000o0 | 00001000 | 00000000 0000000000000 | 000000 | 00000000
DO Dooooomon: Ooon | 000 00000000 000
Ooooioar 0o 00000000
0o00mooo 00100000 0100000000000
COl 3 2 1 2 1 1 2
CO2 3 2 2 2 2 1 2
CO3 3 3 3 3 2 2 3
CO4 3 3 3 3 2 3 3
CO5 2 3 3 3 2 2 2
CO6 2 2 3 2 2 3 3
(00000000 High:03, Medium:02, Low:01
OO0 0000000I0000000010000000000000000
000! Do0oo 00000 000X0000OI0No00
1 |Texas Instruments The Transistor, Diode & Op-Amp Data [ TI Publications
Book for Design Engineers
2 |Ramakant A. Gayakwad Op-Amps & Linear Integrated Circuits | Pearson / ISBN:

978-0132808680

3 |Robert Boylestad & Nashelsky | Electronic Devices and Circuit Theory |Pearson

4 |R.S. Sedha A Textbook of Applied Electronics S. Chand

5 |P. Malvino, D. Bates Electronic Principles McGraw Hill
6 |Douglas V. Hall Microprocessors and Interfacing McGraw Hill
7 |Jerry C. Whitaker The Resource Handbook of Electronics |CRC Press

0

[ian

Qooioooiom

L0000i0ooo

1

NPTEL — Electronics Circuits
& Systems

design.

Video lectures & online courses on circuits, op-amps and

Electronics For You-Project Hub

DIY electronics projects and circuit ideas.

All About Circuits

Tutorials, simulation tools, community discussions.

Proteus Design Suite

PCB design & circuit simulation tool (educational resources).

Electronics Hub

Large repository of electronics project ideas.

NN | KW

Arduino Project Hub

Practical projects using sensors, microcontrollers, ADC/DAC.

skokeosk skok
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O0Ooooo0ooni25395001 HOI00NOooDIoI3 (TH:S5,1:0,P:0)

00 Oootobbgoo

This course introduces the principles and applications of integrated circuits, particularly
operational amplifiers and their configurations, applications and associated special function ICs.
It equips students with analytical, design and implementation skills to build analog signal
processing circuits and systems.

j0l O00oUDoboOboootbinoiogoigibooooo

Understand the design and working of analog circuits using op-amps and special ICs.
Troubleshoot analog electronic circuits in real-time applications.

Design functional analog blocks for communication and signal processing applications.

Work with function generators, voltage regulators and waveform shaping ICs.

R

Upon successful completion of the course, the student will be able to:

CO1: Understand IC fabrication, circuit configuration and op-amp fundamentals.
CO2: Design and implement op-amp based linear and non-linear applications.
CO3: Understand and compare different A/D and D/A converters.

CO4: Explore waveform generators, regulators and special function ICs.
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00 0000o0Ioooooooon 80 000 (D000
(0| O0ID0O00NO0OOo ON0I000000I000000000 00 | 000
Joooootioan A o o M 000 oo
1 | OO0O0000- O O00moOiDboooiiooimioi o oiooooon 20 | COl
}Jrl;dg rs;a nd IC IC Fabrication and Circuit Configuration for Linear IC,
aprication. Advantages of ICs over discrete components. General
Doooinm operational amplifier stage and internal circuit diagrams
Understan.d Op- of IC 741, DC and AC performance characteristics, slew
Amp architecture | rate, CMRR, PSRR, Band Width, Input resistance,
and analyse Output resistance, off-Set current and off-set Voltage.
characteristics of
Op-Amp.
2 (000000 Design | DO0ONINOOO000000DON D 000000000 0000000 20 [ CO2
basic linear/non- Sign Changer, Scale Changer, Phase Shift Circuits,
linear op-amp Voltage Follower, V-to-I and I-to-V converters, adder,
circuits subtractor, Instrumentation amplifier, Integrator,
Differentiator, Comparators, clipper and clamper.
3 | 0000000 Explain | 0O000000000000000000000000000 000000000000000 00000 20 | CO3
and compare 00000000000
ADC/DA
tech(rjliqueg Analog and Digital Data Conversions, D/A converter,
specifications, weighted resistor type, R-2R Ladder type,
high speed sample-and-hold circuits. A/D Converters
specifications — Flash type, Successive Approximation
type, Single Slope type
4 | 000000 Design | BOOOILILI0000000I0000000000000D00NI0TIN000INNE | 20 | CO4
waveform il
gene.rators and use | gjne_wave generators, Multivibrators and Triangular
special ICs

wave generator, Saw-tooth wave generator, [CL8038
function generator, Timer IC 555, IC Voltage regulators

— Three terminal fixed and adjustable voltage regulators
- IC 723 general purpose regulator.

-Frequency to Voltage and Voltage to Frequency
converters.

-Audio Power amplifier, Video Amplifier, Isolation
Amplifier, Optocouplers.
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1 | I |IC Fabrication & Op-Amp Basics COl1 20 25

2 | II | Op-Amp Applications CO2 20 25

3 | III | ADC/DAC CO3 20 25

4 | IV | Waveform Generators & Special ICs CO4 20 25
L i i CO5 il 000

Oiiirobodbibibiobiboiboboiomoaga

0000000 0000000000000
oo | oo oo | oo oo oo | oooo
DOUOI | mopome | ooooooo| oomomo | oooooo | oooooooooom | oooooon | omoooo
DE%DSDDDDD 0000 | Ooooooo | Coooioon | oooooomiroooomoonnom | 00000 | oooooioo
OI00I0000 000w | oooo 0000000 m
0000noo! 0m 000000000NI0:
OooOmo0o 00000000 O1000000000:
COl 3 2 ] ] ] 1 2
CcO2 3 2 2 ] _ 1 2
CO3 3 2 ] 1 1 ] 2
CO4 3 2 1 1 1 1 2

Q00000 High:03, Medium:02, Low:01

Dbt biititoooiboibodobiobiiboudoo

mimj Dooooo Qooa Qoomoooal

1 | Ramakant Gayakwad | Op-Amps and Linear Integrated Circuits | Pearson

D. Roy Choudhury Linear Integrated Circuits New Age Publishers
3 | Sergio Franco Design with Operational Amplifiers and | McGraw-Hill
Analog ICs

4 | Robert Boylestad Electronic Devices and Circuit Theory Pearson
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00t O10omooonom 00000mon
1 | https://www.falstad.com/circuit Online circuit simulator
2 | https://www.tinkercad.com/circuits Online circuit building and testing
3 | https://www.youtube.com/playlist?1list=PLC3y8- Op-Amp tutorials playlist

rFHvwg2RBz6UplKTGIXREtBhLxZ
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00 Ohoiobooodm

Power Electronic control circuits plays a major role in industries. In this era of automation in
industry and manufacturing sector, the mechanical controls are largely replaced by power
electronic devices. In this context this course aims at acquainting the students with the basic
principles and applications of basic power electronics devices, so that they can maintain the
control circuits used in the field.

o o o

The aim of this course is to help the student to attain the following industry identified
competency through various teaching learning experiences:

. Maintain power electronic devices in electronic circuits.

0 o o A A

Students will be able to achieve & demonstrate the following COs on completion of course
based learning:-

CO1: Identify power electronic devices in circuits.

CO2: Maintain triggering and commutation circuits.

CO3: Use phase-controlled rectifiers in different applications.
CO4: Use choppers and inverters in different applications.

CO5: Maintain control circuits consisting of power electronic devices.
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angles on load voltage.

OUOU0 Explain with sketches
the methods of triggering for the
given SCR.

OUODOIExplain with sketches
the turn off method of the given
SCR.

OUOO0IExplain with sketches
the working of protection
circuits for the given SCR
against over voltage, over
current.

OUO0NDescribe with sketches
the procedure to troubleshoot
the simple given type of

High voltage
triggering, thermal
triggering, illumination
triggering, dv/dt
triggering, gate
triggering.

010 Gate triggering
circuits: resistance
triggering circuit,
resistance- capacitance
triggering circuit.

00 Turn off methods:
natural commutation,

force commutation
(basic concepts).

O 0000001000000001 O0000DOOooNOmOO000] 0000000000 000 | O0moo
i O0I00000oooom 0 A do0oo0ooo 00 | Doom
Ooooomoiao D000O0IO00O0Ooom|  Dobooooiooo | toem 0oo
1 | UOOOI Explain with sketches | LUIIOIHO0OMOION Chalk-Board, 8 | COl
the working of the given type of | UULIIIUIDIOIOON Model
thyristor devices. 010 SCR: Construction, | Demonstration,
OUOU0 Interpret V-1 operating Principle with | Video
characteristics of the given Two-transistor analogy, | Demonstrations,
power electronic device. V-I characteristics, Presentations.
D000DICalculate latching latching current (I,)
current (IL)and holding current and holdlpg qunent
(IH)for the given type of SCR. (SIE,Z)I,{Apphcatlon of
OUOU0 Identify various power _ _
electronic devices along with DDDD'Thyrlstor family
their specification. devices: TRIAC, DIAC,
) ) Power MOSFET, IGBT:
OO0 Describe with sketches | - onstruction, operating
the p.rocedur.e to troubleshoot principle, V-I
the simple given type of characteristics and
thyristor circuits. applications.
2 | U0OUOINDescribe the turn- on | UUIIDIHOOOIOOML Chalk-Board, 10 [ CO2
mechanism of the given SCR OoiOinuiuitoooit - | Model
circuit. OO0 Demonstration,
00000 Explain with sketches | 000 Concept of turn on | Yideo _
the effect of the given firing mechanism of SCR: Demonstyatlons,
Presentations.
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thyristor turn ON/OFF Jl0IProtection circuits of
circuit. SCR: over voltage, over

current, snubber circuit and

crowbar circuit.
000000 Explain with OOi0r00oo0booioomoor | Chalk-Board, 8 | CO3
.sketc.hes the effect of change | 0000000 Model
in firing i‘nlglle on output f [I0IPhase control Demonstration,
cunqgt of the g1ventre§ tlh o parameters: Firing angle | Video
considering concept of phase -

(. DQG FRQGXFWaRmtrapa®sj O H
control. : Presentations.
000000 nt t the output
Waveformzzﬁfegije?pu &LUFXLW GLDJUDP ZRUNLQJ
phase-controlled rectifier for SULQFLSOH DQE ZDYHIRUPV RI
given load condition. IROORZLQJ
00000 Caleulate load GLQJO'SOSK(?VH KDOI ZDH
voltage and load current of FRQWLAJ:{R H YHFWLHUIZLWK S
the given controlled rectifier. ::)UQHGH ?K I-EI)I-C|;O LH (; JH I(:?;VIY RRGI H ZLWK
D000 Explain effect of the | 57 JRD G
given load on the output of 6LOJOH SKDVH FHOWU L
the given controlled rectifier. Q N Q

' ' WDSSHG IXO0O 4DYH FRQWURPOH
O0000Describe with UHFWL{¢HU ZLWK 5 DQG 5
sketches the procedure to ORDG HUHFW RI IUHHZKHHOLQJ
troubleshoot the simple given | G L RGH Z LRUXGS /
type of phase-controlled %DVLF WKUHH SKDVH K|DOI
tifier.

TECHHET ZDYH FRQWURQOHG UHFWL ¢ HU
O00O0I0Explain the working | 8 Q L W & KR S S H Chvlk{B 621G, 12 | CO4
of the given Choppers with ,QYHUWHUYV Model
sketches and formulas. &R QY HUW H U\ Donpestragqe.H L U
00000 Explain with W\SHV Video
sketches the working of the &KRSSHUV D O@“}PW@“W\ SHV
given type of inverter %ORFN GLDJUDP sons
cireut. ZRUNLQJ RI VWHS XS DQG
00000ISelect the chopper VWHS GRZQ FKRSSHUV XV|LQJ
and i.nve.rter for the given SRZHU 026)(7
application. o ,OQYHUWHUV |&LUFXLW
DUDU I Describe with GLDJUDP ZRUNLQJ RI VHULH|V
sketches the procedure to LQYHUWHU DQQ SDUDOOHO
troubleshoot the simple LQYHUWHU
given type of
Chopper/Inverter
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S5 |000O0[0Describe theuseof | 81,7 , Q G XV W U|lChalix-Board, 10 | CO5
power electronic devices in $SSOLFDWLRQVMHeERZHU
the given industrial HOHRRWWE GHY L F|H&monstration,
cireutt. /LJKW GLPPH “E‘f_nutrth( LW
00000 Identify industrial | XVLQJ ' 7968 $ & CINOTSTAtONs,
trol circuit in the given Presentations.
con % DWWHHU QD J
PCB.
6&5
DDEDDDD““;EE“‘? (PHIHQF\ OLJKWLQJ
performance of the given V\V Wekh@SCR
Industrial control circuit.
OOODI0IExplain with XV7F(IQDJS EI;JSDWX ud FRQWURDPOHU
sketches the working of the
given type of UPS %3I0WUWODUP| VIVWHP
OOUUOIN Describe with the
sketches the procedure to
troubleshoot the given
power electronic application
such as the UPS/SMPS and
others.
N A o
OO0DOOI00dooodiooaaon
il 0000000IOoooCoom 0000000000I00000000000 0o | Dooooo
[0 0000000000I0oboonon O0000ioOmCoono0o 0o | oo
Ooi00Oomoonon Oo000omOmmoo L1000
1 | OOOOIOIADility to design and set up a basic | Measuring holding 4 COl1
circuit to measure the V-I characteristics of | current (IH) and latching
an SCR. current (IL) of a given
00000 Ability to analyze the V-1 SCR from its V-I
characteristic curve to determine the holding characteristic curve.
and latching currents.
2 | JOOOI0 Understand the working principle To study the triggering of | 4 COl1

of Silicon Controlled Rectifier (SCR) and
Unijunction Transistor (UJT).
OOUOINIConstruct and analyze a basic
triggering circuit for an SCR using a UJT
relaxation oscillator.

SCR using UJT.
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O0U0IN Demonstrate how UJT generates
gate pulses to turn ON the SCR.

OUO00 Observe and interpret SCR
behavior in the triggered and non-triggered

states through waveform analysis or
LED/Load response.

JOO0I0 Ability to design and set up a basic | Determine break over COl1
circuit to measure the V-I characteristics of a | voltage(VBO) of given

DIAC. DIAC from its V-I curve.

OUOD0 Ability to analyze the V-1

characteristic curve to determine the

breakover voltage.

JOO0ID Ability to design and implement R | Test the effect of variation CO2
and RC triggering circuits for an SCR. of resistor, capacitor in R

OUOD0 Ability to analyze the collected data and RC triggering circuits

to determine the effect of varying resistor of firing angle of SCR.

and capacitor values on the firing angle.

JO0O00 Ability to design and set up a basic | Draw and measure the CO2
circuit to measure the V-I characteristics of | V-I characteristic curve of

TRIAC TRIAC.

OOUOI0 Ability to analyze the V-1

characteristic curve to determine the holding

and latching currents.

JO0OD0 Ability to design and implement a | Test the performance of CO2
commutation circuit for a power electronic | any one commutation

converter. circuit.

OOU0ID Ability to analyze the collected data

to evaluate the performance of the

commutation circuit, including the turn-off

time, overvoltage spikes and power losses.

000000 Ability to design and implement a | Test the performance of CO3

half-wave controlled rectifier circuit with R
and RL loads.

OOU0ID Ability to analyze the collected data
to evaluate the rectifier's performance,
including the average output voltage, RMS
output voltage, ripple factor and power
factor.

half wave-controlled
rectifier with R, RL load
and measure load
voltage.
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8 | UUUUI Ability to design and implement a | Test the performance of CO3
full-wave controlled rectifier circuit with R | full wave-controlled
and RL loads. rectifier with R, RL load
OOU0ID Ability to analyze the collected data and measure load voltage.
to evaluate the rectifier's performance,
including the average output voltage, RMS
output voltage, ripple factor and power
factor.
9 | D000 Ability to design and implement a | Find output voltage of CO4
step-up chopper circuit. step- up chopper for
OUODOIAbility to analyze the collected data different values of duty
to determine the output voltage for different cycles.
duty cycles and compare the results with
theoretical calculations.
10 | DOODOIOIAbility to test a series inverter Test series inverter circuit CO4
circuit. to observe and draw
OOONO00 Ability to analyze the collected | Waveform.
data to determine the output frequency and
voltage, as well as the sharing of load
current among the series inverters.
11 | DOOIODI0IAbility to design a light dimmer | Build light dimmer circuit COS5
circuit using a TRIAC and appropriate using TRIAC test the
components. effect of resistance
O0OI0DIAbility to test the performance of | Yariation on intensity of
the light dimmer circuit, adjust the resistance lamp.
to control the lamp's intensity and
troubleshoot any issues.
Micro-Project

gl bogbbiibbigoibobibbobtbbooiiab bbbt oobodr
OUoouibbiobdbibbbibbboobriibibobboiodoo

(I00000000000IOnly one micro-project is planned to be undertaken by a group of two students.

The micro-project can be based on industry applications, workshops, laboratory work, or field
studies. Each micro-project should address two or more Course Outcomes (COs). Students are
required to give a seminar presentation on their project before submission. The micro-project
must be submitted by the end of the semester in order to develop industry-oriented Course
Outcomes (COs).
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A suggestive list of micro-projects is given here. Similar micro-projects could be added by the
concerned faculty.

l. Controlled Rectifier: Build a circuit of the Battery charger for charging a battery of 6V,
4AH.

2. Controlled Rectifier: Build fan speed regulator circuit using DIAC, TRIAC on zero
PCB.

3. Phase controlled rectifiers: Build the circuit for speed control of 12V DC shunt motor

4 Phase controlled Rectifiers: Build AC power flasher using two SCRs on Zero PCB.

5. Industrial Applications of power devices: Build DC time delay relay using PUT on zero
PCB.

6. Turn ON and Turn OFF method of SCR: Build Ramp and pedestal synchronized
tiggering circuit using UJT and pulse transformer on zero PCB

7. Industrial Application of Power devices: Build temperature controller using PT- 100
thermistor and thyristor on zero PCB.

8. Industrial Application of Power devices: Build Emergency light system, For 6V battery
on zero PCB.

9. Industrial Application of Power devices: Build low power SMPS of 0 to 12V DC using
suitable power electronic device on zero PCB.

10. Industrial Application of Power devices: Simulate control of intensity of light using phase
control.

11.  Choppers and Inverters: Build step down chopper using MOSFET/IGBT on zero PCB.

000000 O0aom

The teacher may assign assignments from each unit. All assignments must be completed
individually and submitted with clear diagrams, proper explanations and supporting calculations
where applicable.

COoo0oooom

1. Design and simulate a single-phase controlled rectifier circuit using SCRs and analyze its
output waveforms for varying firing angles.

2. Prepare a presentation (5 to 8 slides) on industrial applications.

3. Develop a functional prototype or simulate an emergency lighting system that switches

ON when mains fail using SCRs, relay and rechargeable battery. Include block diagram,
working and timing diagram.
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1l 000I0000000O0000I00000I00000000000 0OIn0000

i iR EE

1 | DSO 4,6,7,8,10,13

2 | TONG tester 7.8

3 | Digital tachometer Micro Project

4 | LCR Q meter 1,3,5

5 | Multiple output DC regulated power supply: 0-30V, 0-100V, 0-300V 1,2,9
upto 3A

6 | Function generator 9

7 | Single phase DIMMERSTAT 6

8 | Digital Multimeter 1,2

9 | Desktop PC Micro project

10 | Experimental Board for the Study of DIAC, TRIAC & their V-I 3,5
Characteristics

11 [ DDOCDOI0oIDOOIbnCo0oonn 1,2,4,7,8,10,11

SCR Characteristics including dv/dt characteristics. DC drive using
SCR with over load protection, over current protection, over voltage
protection, field failure protection, voltage feedback control
arrangement output variable 0-300V 20A and fixed 220 volt 2A

To study the Resistor Triggering circuit.

To study the Resistor-Capacitor Triggering Circuit.
To study the triggering of SCR using UJT.
MOSFET Characteristics

Half controlled and fully controlled converter
SCR Lamp Flasher

Series Inverter

Single Phase PWM Inverter

(Single phase standalone boost Inverter, Single Phase PV Grid-
connected Inverter, single phase grid tie inverter working mode of
switching PWM boost converter, MPPT Control of Boost Converter)

FEATURE

Digital Voltmeter and digital ammeter
» Instruction manual.

* Protection Cover.

« Patch Cords 2mm/4mm

Supply provided through the 3 pin computer socket with appropriate
fuse

122



TECHNICAL SPECIFICATIONS: On board Digital ammeter, digital
voltmeter, power factor meter, wattmeter, should be provided

Power Supplies:

* It should consist of variable DC output power supply 0-15V,
250mA DC.,0-300v dc Regulated 20A, fixed Dc 200V 2A, DC
output power supply 0-30V, 250mA DC.

«  DC Power Supply +24V, 3A DC.
«  AC Power Supply 0-250,6A DC.
. Operated on Mains power supply 3 phase 415 volts +/-10%

12 | Experimental Board for Step UP chopper 9

13 | Experimental Board for Step Down chopper 11

piiiiobooodoubl guibboboor Lol obououur buuboour L boogoouobo
]

Om| oo COmoooor Q000000 | 0ooooioon oot
i Qo 000l L]
1 | T |Thyristor Family Devices COl 8 13
2 | I |Turn On and Turn Off methods of SCR CO2 10 20
3 | III |Phase controlled Rectifiers CO3 8 20
4 | IV |Choppers and Inverters CO4 12 27
5| V [Industrial Applications of power electronic devices| CO5 10 20
O ad N
0 L A
000000 0O0IConoOooiooon
qoo0 OO0 0a00 0Ood | 0000 0a00 0000 aaid
OO Onn Q00000 | 0000oOy Dooooo |000ioo | 000i0oooibon | Dooooooo | Omotoo
00 0ooo U0000000 | 0000000 | oooooopn 0obooootmoo | Liboooo | Uoboooo
Q00000moan Qooo | Coooo 00000001 [ooo
Qoooioo il O0000C000oan
00000000 Ooooooo (00000000000
COl1 3 1 - 2 1 - 2
CO2 2 2 2 2 2 - 2
CO3 2 1 1 2 - 1
CO4 2 1 - 1 2 - 2
CO5 2 3 3 2 3 3 2
000000000 High:03, Medium:02, Low:01
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il Q000000 Coooan O000oooNonooomoOoooo
1 | Moorthi, V.R. Power Electronics Oxford University Press, New Delhi
110001,2013, ISBN 0-19-567092-2
2 | Bhattacharya, Fundamentals of Power ISTE Learning materials centre,2006,
S.K. Electronics ISBN:9788125918530
3 | Umanand, L Power Electronics Wiley India Pvt. Ltd., New Delhi,
Essentials and Applications | 2011, ISBN:9788126519453
4 | Rashid, Power Electronics Circuits | Pearson Education India, New Delhi,
Muhammad H. Devices and Applications 2012, ISBN:9780133125100
5 | General Electric | SCR Manual including General Electric Co0,2007,
(Author) TRIACS and other ISBN:9780137967636
thyristors (6th Edition)

gigooboibdibibobubiyimyoooog

minj Q00omooooom 000000000
1 | https://nptel.ac.in/courses/108101038 NPTEL study materials
2 | www.books.google.co.in/books/about/ Power All about Power Electronics
Electronics circuits
3 | www.en.wikibooks.org/wiki/Power Electronics Online books for Power Electronics
4 | https://psim.software.informer.com/ Power electronics software
5 | https://ietresearch.onlinelibrary.wiley.com IET Power Electronics
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00 Oooioboodm

In the Present global scenario of digital world, industries are moving towards complete
automation. Here the role of embedded system is increasingly vital in various domain such as
home automation, medical system, security system and many more. They offer specialized,
energy-efficient solutions for dedicated applications, integrating hardware and software for
seamless operation. Their adaptability and optimization are crucial for modern technology.

J0I Oobddimogbdbbibbimiobbibbinbioygyom

This course is designed to align with the evolving needs of the electronics and automation
industry. Upon successful completion, students will possess the foundational skills and applied
knowledge required to work effectively in embedded system design and microcontroller-based
automation. Employers can expect students to:

. Demonstrate a strong understanding of microcontroller architecture and embedded
systems fundamentals.

. Write and debug basic to intermediate level programs using Assembly and Embedded C.

. Integrate and interface sensors, actuators and peripheral devices with microcontrollers
such as 8051 and Arduino.

. Develop simple automation solutions using embedded platforms for real-world
applications such as home automation, industrial control and IoT-based systems.

jof oottt borb oo

Students will be able to achieve & demonstrate the following COs on completion of course
based learning:-

COl1: Select the relevant microcontroller for given appropriate.

CO2: Develop basic programs to learn various instruction sets used in microcontrollers.
CO3: Set all control register as per application.

COd4: Interface different devices with microcontroller for given application.

CO5: Develop application of embedded system.

125



IO oodbiodboiigbiuubiboinbbdoiouubibbudodinouooon

rate of serial communication
by initializing the timer.
000000 By initializing
counter (TMOD, TCON)
count the successful event.

0O00I0 Set SCON for
required baud rate and control

serial communication, using
SBUF.

OOUOIU Set the priority and
enabling of interrupt signal.

0000000 nDOnoomgn
(0O0uopooima
O0D000D OIoom

JllITimer operation
(TMOD, TCON)

JllSerial Port operation
(SCON, SBUF)

JllInterrupts (IE, IP)

Jl0IPower handling
(PCON)

Model
Demonstration,
Video
Demonstrations,
Presentations.

il 0000001000000001 O0000I00I000000MOD0O0001 - 000000000 00 00000
Ul 00000000 ooom (8 A O0ooonoon 00 | 0000
Ooooomoiman Q00000000000 On  0obobooooon | ©oon 0oo
1 | JO0O00 Describe the benefits | OOINIOILII000000000000C | Presentation, g8 | COl
of Microcontroller. HOo0I00 O 0 ooiod Chalk Board,
OO0UOIN Describe the Ol00Introduction & features | Tutorial.
components of of microcontroller,
Microcontroller. DI00Pin details
DODOD Compare the 00001/O Port structure
characteristics of different o
types of microcontrollers. JOIMemory Organization
OUOD0I Describe the pin L0 External Memory
detail of 8051 micro
controller.
OU0O00IDraw the port
structures and describe their
working.
00000 Describe memory of
microcontroller.
OOUOIU Interface external
memory with microcontroller.
2 | 00000 Identify different D0Iomoooibooooooo Chalk-Board, 6 | CO2
instructions groups and DI0IDifferent instruction Model .
categorise all in instructions. groups \D/fe;nonstratlon,
DOOE Apply the concept of | ;imiA ddressine Modes 16e0 ,
addressing modes. , 8 Demons@atlons,
[l0lInstruction types Presentations.
3 | 00000 To control the baud | OOINIONOOOOIONOOOONOOD | Chalk-Board, 12 | CO3
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UOOOIO Twice the Baud rate
using PCON and handle the
power utilization of
microcontroller.

00000 Describe Assembler | 0010000000000 Chalk-Board, 8 | CO4
directives. OI000000000000000000 - | Model
00000 Explain the HI0IDifferent types of D §m0nstrat10n,
Interfacing of Switch and Assembler directives. Video .
LED with microcontroller. interfacing of Switch Demonstrations,
. criacing ot SWIHCRCS | presentations.
OUOU0 Describe the and LED with C
connection of 8051 with 7- | Programming
segment. 00U Interfacing of three 7-
UOOOM Describe the segment display
interfacing of ADC and DAC 000 Interfacing of ADC
with microcontroller. DAC with 8051, ’
00000 Describe Embedded | OOIIOIOO000000I00000C]| Chalk-Board, 14 | COS5
system. [[0lIntroduction, Model .
D000 Describe Pin detail, | Embedded design concept. | Demonstration,
Memory and Architecture of | [IJJAVR: ATMEGA328P | Yideo .
AVR Processor. JI0I00Pin description & Demonstrations,
00000 Explain the features | .0 o Presentations.
and GPIO pins of Arduino '
Uno. JiTI0IMemory structure

OO0 Describe Digital
input and output. Design and
explain the circuit of
interfacing different digital
sensors with Arduino.

OUOU0 Explain different
types of motors and explain
its connection with Arduino.

OUOU0 Describe different
communication protocol.

OO0 Describe the
concept and application of
Data Acquisition System
(DAQ) and Explain analog
input/output using different
analog devices to interface
with Arduino.

OI0I0IArchitecture

JI0IArduino Uno:-
Introduction, Types,
Features of Arduino Uno;
GPIO of Arduino Uno.

[I0IDigital input output
Interfacing of LED with
Switch, Ultrasonic sensor.

Jl00nterfacing of Stepper
Motor, DC Motor, Concept
of Shield.

OI0OISPI and 12C Protocol,
Interfacing of LCD using
12C Protocol.

[l Introduction to DAQ
System: Definition,
working, components
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il C000000ImO0noCom 000000000OI000000O000n Do | Dooooon

i 0000000000I000000oar 000000000O000o0o Ot | oo

Ho0b0D0nooon OO0000omOmmon L1000

1 | UOOUWD Identify Different components of Familiarization of 3 CO2
8051 experimental setup. Microcontrollers (8051)
00O Explain each Component in detail develgpment board/
with specification. experimental setup.

2 | OOOOID Develop a program with arithmetic | Write ALP for two 8 bit 3 CO2
instructions. Addition, subtraction.
OUOD0O Upload program in microcontroller.

3 | 00O00O Develop a program of Write ALP for finding the | 3 CO2
greatest/smallest no. greatest/ Smallest number
UOOOIC Use Arithmetic, Branch, Data out of 10 numbers.
transfer and Logical group instructions.
OUOO0 Verify the output of program.

4 | DOODIOIGain a comprehensive Write ALP for arranging 3 CO4
understanding of formation of counter, ascending & descending
selection of instruction, Looping and order of number out of 10
updating the output. numbers.

5 | 000D Build a program to interface LED | Interfacing of switch and 3 CO4
control by switch. LED with 8051.
000000 Connect LED and switch , run the
program and verify the output.

6 | 0JO00O00 Build a program to interface 7 Interfacing 7 segment 3 CO4
Segment. with 8051 development
0UO0 Connect 7 segment and run the board.
program and verify the output.

7 | DOOO0 Build a program to Interface Interface temperature 6 | CO4

temperature sensor using ADC.

OUOU0 Connect temperature sensor with
8051 using ADC , run the program and
check the temperature on LCD or in
Memory or in port.

OO0 Interface DAC with 8051
microcontroller.

sensor using ADC with
8051.

Interface DAC with 8051
for staircase output.
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8 | UUUUL Build a program to interface Interface Stepper motor CO5
Stepper motor. with Arduino UNO.
OUOD0 Connect Stepper motor and run the
program and verify the output.
9 | DOOOM Build a program to interface DC Interface DC motor with CO5
motor. Arduino.
OO0 Connect DC motor and run the
program.
10 | DOOO0D Build a program for LCD display.! | Interface LCD with CO5
000000 Connect LCD and run the Arduino.
program.
11 | 0000000 Build a program for LCD display | Interface LCD with CO5
using 12C protocol. Arduino with 12C
OUOOU0 Connect LCD and 12C card and Protocol.
run the program.
12 | DOO00I0 Build a program for temperature | Interface temperature CO5
measurement using temperature sensor. Sensor With analog input
UUOUND Connect temperature sensor with of?rc:qlni é%d(?lsﬁlay
Arduino and run the program and display output 1 1spiay.
output in LCD display.
13 | JOOOUIU Build a program to interface IR Interface IR sensor to CO5
sensor to measure the distance and display | measure the distance of
on LCD display. Object.
000000 Connect IR sensor and LCD with
Arduino and run the program and display
output in LCD display.
Micro-Project

| 0
8 o o

(1100000000000 Only one micro-project is planned to be undertaken by a group of two students.

The micro-project can be based on industry applications, workshops, laboratory work, or field
studies. Each micro-project should address two or more Course Outcomes (COs). Students are
required to give a seminar presentation on their project before submission. The micro-project
must be submitted by the end of the semester in order to develop industry-oriented Course
Outcomes (COs).
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A suggestive list of micro-projects is given here. Similar micro-projects could be added by the
concerned faculty.

1. Automatic room light control using IR sensor.

2 Automated fan speed control using temperature sensor.
3 Street Light control using LDR.

4. Automated Plant watering system.
5

Home automation system.

Dooiobduaono

The teacher may assign assignments from each unit. All assignments must be completed
individually and submitted with clear diagrams, proper explanations and supporting calculations
where applicable.

DOoo0igoo

1. Design Circuits on Simulator using 89C52/89S52: Design and simulate circuits with an
oscillator and reset circuit for various applications.

2. Design Circuits using 89C52/89S52: Create physical circuits with an oscillator and reset
circuit for different applications based on 89C52/89S52 microcontrollers.

3. Presentation on SFR (Special Function Registers): Prepare a detailed presentation
explaining Special Function Registers in 89C52/89S52 microcontrollers.

piiiidooobgobbgbbitdidonbbbbbbbboitiodoibibhgbomuobogondg

0L L 0 A T Hooob0m
i Ooaman
1 | Experimental Board for Microcontroller 8051 with programmer.- Provision 1-7

to develop circuits on board and run ALP (Assembly Language Program):
Compatible with keil software. USBASP

Programming mode: PC mode, Hex keypad mode;

MCU: 89S52 core /8051/8031/

LCD Display16X2;

Crystal Frequency: 11.0592 MHz

DC Power Supplies: +12V, -12V, +5V & - 5V

Programmer: Ready to run programmer will program 8051 devices

Input/Output & test points provided on board Interconnection for modules:
2 mm patch cords and FRC cables
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On board breadboard for self circuit design. Onboard ADC and DAC, 8
LED Panel, 7- Segment, Switch. USBASP PROGRAMMING DRIVER;
8051 ISP PROGRAM AND DRIVER; Power Supply: 110V - 260V AC,
50/Hz Every pin is marked in order to make work easier.

2 | Experimental Board for Embedded System Trainer (Arduino Basic):- 8-13
Having Following Components on Board:

Arduino Uno Microcontroller: ATmega328P

Operating Voltage: 5V, Digital I/O Pins: 14PWM

Output Pins: 6, Analog Input Pins: 6

Flash Memory: 32 KB, SRAM: 2 KB EEPROM: 1 KB,
Clock Speed: 16 MHz, USB A to USB B Cable, Following
Modules required are :

1. 840 Point Bread Board

2. Push Button-01 no,

3. Seven Segment Display
4

DC Motor: Operating Voltage: 4.5 to 6V No-load Current: 70 mA,
Loaded Current: 250 mA to 500mA

5. Stepper Motor: Rated voltage: 5VNumber of Phase: 4, Speed
Variation Ratio: 1/64 Stride Angle: 5.625°/64

6. LCD Display: Operating Voltage: 5V Supply Current: 3.0 To 4.5 mA,
Number Of Characters: 16 Characters X 2 Lines, Character Format: 5
X 8 Dots"

7. 12c¢ Module

piiiitooobidodl ot uuooo! ol bogoool ohbbooun Ol guouiboobog
0] o RN

O Qoo CO000000000 Q000001 Ooooooooo | 4oiftoiood

[0 Ol O0ooal []

1 | I |Microcontroller Series (MCS)-51 COl1 8 15

2 | II | Instruction Set CO2 6 15

3 | IIl | Special Function Register (SFRS) CO3 12 25

4 | IV | Assembler Directives & Interfacing CO4 8 15

51 V | Embedded System CO5 14 30
L i i ad 000
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IR
q00o H{mini a0 good | 0Ood o0 H{mjinl 0ood
00000 Q000010 | 00odiodn dooitdl (dbolot | Doobooogdiodoe | 0oooooot | Omodood
00 0ood HO0I000 | o0oio0o | Doooooop Oboooooimedr | Loooowd (Ooobooa
00O Qo000 | oo 000000 L1000
Ooo0ioo il OO000I000mI0al
Hoo0mood Qoiooiooo Qi0oomoonod
COl 1 - - - 1 - 2
CO2 1 2 - 1 1 - 2
CO3 1 3 2 1 1 - 2
CO4 1 2 3 2 3 2 3
CO5 1 2 3 3 3 2 3
Q00000 High:03, Medium:02, Low:01

piiggoooodbbibbbuibuibobouoboiirb oo

Wimi Loonooz Wi Uoomoooo
1 [Mazidi and The 8051 Microcontroller and Embedded | Pearson education.
Mazidi Systems,
2 | Ayala Kenneth The 8051 microcontroller, Third Edition, | Cengage Learning.
3 |Raj Kamal Embedded Systems- Architecture, TMH, New Delhi.
Programming and Design
4 | Ashwin Pajankar | Arduino made Simple with Interactive BPB Publications
Projects,
5 | M A Mazidi, The AVR microcontroller & embedded Pearson Education
Naimi: system using Assembly & C India
6 | Mike Cheich; Arduino Book for Beginners Open Hardware Design
Group LLC
N A A
Wil Qoo oooom Ho0oooond
1 | https://slideplayer.com/slide/4584350/; 109EE0278.pdf; Interfacing ADC with
Course Contents 8051
2 | Seven segment interfacing with 8051-Single & Quad module | Interfacing 7 segment
3 | L8 understanding-atmega328 p-1 | PPT Understand ATmega 328P
4 | https://aticleworld.com/interfacing-of-switch-and-led-using- | Interfacing switch & LED

the-8051/

dokokokok
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0000000 Oo0om25095004 HOI00NOoo00o4 (TH:3,1:0,P:3)

00 Dooooboodo

In the Present global scenario of manufacturing, industries are moving towards complete
automation. Small and medium scale industries are in the phase of switching to PLC and
SCADA technology for all kinds of control. Therefore it is necessary for a diploma engineer to
have knowledge of PLC and SCADA. This course attempt to provide basic knowledge of these
technologies to provide operational competency. Hence this course is foundation for the
engineering students who want to further specialize in the automation field.

00l Oguoubbmgybudodbingiogbidibbigo oo

In today’s rapidly evolving industrial landscape, automation plays a crucial role in increasing
productivity, ensuring precision, improving safety and reducing manual intervention. Industries
expect diploma-level electronics engineers to be well-versed in the fundamental tools and
systems that power automation, especially PLC (Programmable Logic Controllers) and SCADA
(Supervisory Control and Data Acquisition).

joi ooobtbiotdbubbodiboigbbo b birb o0

Students will be able to achieve & demonstrate the following COs on completion of course
based learning:-

COl1: Identify different component of automation system.

CO2: Interface the given 1/O device with appropriate PLC module.
CO3: Develop basic Ladder program.

CO4: Develop a PLC ladder program for given application.

COS5: Prepare a SCADA and HMI application.

133



[uoibibigubbigtibbbbubolouoiobuiyouibinuuougUe

O 000000IO000C0Oan O000000BI0000000O000001 0000000000 00 | D000
[0 H0000O00O0Oon OIN0I000000I000000000 (00000000 00 | Doo0
Oiooooroioan I o 00000000000 | Ooon OoOo

1 | JOO00 Describe the | OOIN0OMDOCOOOO0OMOOD Presentation, 4 |COl1

benefits of Industrial 000 Need of Industrial Chalk Board,

Automation system. Automation. Tutorial.

000000 Describe the | [{(Basic Components of

function of different | Automation system

components of Jl0ITypes Of Automation

automation system. system:- Fixed, Programmable,

Flexible.
EhDarDa(D:EEiCS?iI(l:lspgt{e the Jl0lOverview of Industrial
. automation: PLC, HMI, SCADA,
different types of )
automation system DCS, Drives.
YL Overview of Industry 4.0,

Al D DDD. Describe the | [production to smart

apphcat19n of the manufacturing.

Automation System
2 | 000000 Compare PLC | DOITNOIOOOTINOOIDO00OI OO0 | Chalk-Board, 8 | Cco2

with Relay module. 000D 0000000 Model

00000 Describe each | U0 Advantages of PLC Over Demonstration,

block of PLC. Relay. Video

00000 Select 010 Building blocks of PLC: Demonstrations,

appropriate input/ CPU, Memory Organization, Presentations.

output module. input-output modules (discrete

00000 Explain PLC and analog ), Power supply.

Scan cycle. IO Selection of Input / Output

00000 Explain the Modules and interface different

- I/O Devices.

sink and source of

input/output module. | [0IConcept of PLC scan cycle

000000 Identify [[0IConcept of sink & source

input/output cards from | input /output card.

their address in PLC | jijipLC /O Addressing.

rack.
3 | 000000 Explain NO | DOIINI0X000000000000I000 Chalk-Board, 16 | CO3

and NC contact.

00UOIE Develop
Ladder for different
gates.

Hooiiodoogoromog

3.1 Basic Instructions — NO &
NC contacts

3.2 User & bit functions(Boolean
Gates).

Model
Demonstration,
Video
Demonstrations,
Presentations.
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00000 Develop ladder
program for given task
using compare
instruction.

0Ol Develop a

ladder program using
arithmetic instruction.

00000 Describe data
handling instruction.

00000 Describe logical
instruction.

00Ul Develop a
ladder program using
latching and unlatching.

OO0O0I0 Use timer and
counter to write a
program to perform given
task.

000D 0IDescribe
sequencer instructions.

Jl0ICompare Instructions

Jl0ICompute / Math
Instructions

10 Move & Logical
Instructions

JI0 Concept of latching &
unlatching

JllITimers (on-delay timer,
off-delay timer, retentive
timer, resetting of timers).

Jl0ICounters (Counter
instructions like up-counter,
down-counter, resetting of
counters).

Jl0ISequencers, output
sequencers, input
sequencers time driven and
event driven sequencers,
masking.

00000 Describe a Do oorioibogonn - | Chalk-Board, 10 | CO4
ladder program where 00 Temperature control using | Model
motor is running for PLC Demonstration,
sequence of time interval. Video
. 0 Conveyor system :
00000 Explain PLC Demonstrations,
Operated conveyor 10 Stepper Motor control Presentations.
system. 000 Traffic light control
UUDU Describe a [0 PLC-based control of
Ladder to control forward Hydraulic Components
and reverse of stepper (working): Double Acting
motor. Cylinder, Single Acting
00000 Describe traffic | Cylinder
light control using Flow Control Valve Solenoid
sequencer 1nstruction. Valves
00000 Explain use of
PLC in controlling basic
hydraulic components.
0oooo Desc?ribe O0Iono0oo00ooooamon Chalk-Board, 10 | COS5
SCADA arch1te;cture. I Model
00000 Explain Demonstration,

IOISCADA Architecture /
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interfacing of PLC with | Block Diagram, Benefits of Video

SCADA. SCADA. Demonstrations,
000000 Describe steps 000 Interfacing of SCADA Presentations.
to develop PLC Screen system with PLC —

for given application. Communication Protocols.

OO0ODI0: Describe the
role and working of HMI
in an automation system.

Jl00Steps to create simple
SCADA screen: Tagging and
linking with PLC.

00U Introduction to HMI:
Features and role of HMI in
automation.

00 HMI vs SCADA, HMI
configuration, screen
navigation, real-time data
monitoring.

000 Case Studies: Traffic Light
Control, Water Level Control
using SCADA and HMI.

Il O0O00000odpor gogbgoool 0boggoon bobl ooonbooor bobooogoon m

O00000000ooooooobooooo

il 000000000OOnooom (000000000000000000000 L0 L0000

0 [000000000I0000000n 00000I000O0nooD Ot | oo

O00000O0mooan O00000000mIno 01000

1 | 0000 Identify Different Identify Various parts in front 3 COl1
component of PLC. panel status indicators of the
00000 Explain each Part in detail | 8tven PLC.
with specification.

2 | OUOOO Interface plc with software. | Steps to enter, Load & Execute 3 COl1
00000 Upload ladder in PLC. the program in PLC.

3 | 0000 Use of NC, NO contact. Develop the ladder of Basic 3 CO2
00000 Connect NO NC in different | Gates AND, OR.NOT, NAND,
logical combination. NORin PLC.
0OUO0I Veritfy the output of Gates.

4 | UOODIU Use of Digital input output Develop ladder for full adder. 3 CO3
for development of logical circuit
with PLC.
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5 | OUOU0L Build ladder for De-morgan | Develop Ladder diagram to CO3
theorem. prove De-Morgan’s theorem.
OUOU0 Load ladder into PLC and
verify output.

6 | 0UU0INIGain a comprehensive Use to Start stop logic for two CO3
understanding of how start-stop logic | inputs and one output system.
circuits function

7 | UOOOM Build a ladder for Develop ladder program using CO3
verification of different timer TON, TOFF and RTO to on/off
operation. lamp and observe the output of
0UO0IN Connect the lamp and Lamp.
Upload the program in PLC and
verify it.

8 | UUUMOIU Connect temperature sensor | Develop ladder diagram for CO4
module with PLC. temperature controller.
00000 Upload the program and
control the temperature.

9 | 0000 Connect a Motor to PLC. Develop Ladder diagram to CO4
OUOD0 Run a motor using ladder control stepper Motor.
program.

10 | OUOOUID Build a ladder for traffic Develop ladder diagram for CO4
light control. traffic light system.
000000 Upload the ladder and
verify the output.
OU0U00IO Test and troubleshoot the
output.

11 | UUODUID Install Scada Software Develop a SCADA diagram for CO5
000000 Interface PLC with Tank water Level Control and
SCADA. control it through PLC. (Teacher
0000000 Control water level of tank | €an Implement any one
using PLC application using SCADA)

12 | DOUODIOIDesign and configure a To develop and simulate a CO4,
basic HMI screen. Human Machine Interface CO5

OOO00I0Establish communication
between HMI and PLC

UOO00IODemonstrate real-time

(HMI) screen for monitoring
and controlling a simple
industrial process using PLC
integration.
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monitoring and control of an
industrial process through a graphical
user interface.

13 | 000000 Interface a PLC with a Control of Double Acting 3 CO3,
solenoid-operated hydraulic valve. Cylinder and single acting CO4,
OO0 Develop ladder logic to | cylinder using Solenoid Valve €03

control forward and reverse and PLC.
movement of a hydraulic cylinder. y Control of Hydraulic motor

000000 Understand the role of limit using solenoid valve and
switches and proximity sensors in PLC.
hydraulic actuation control.

L1i0000000000d 4

| 0 o
8 o o

(1I00000000000] Only one micro-project is planned to be undertaken by a group of two students.

The micro-project can be based on industry applications, workshops, laboratory work, or field
studies. Each micro-project should address two or more Course Outcomes (COs). Students are
required to give a seminar presentation on their project before submission. The micro-project
must be submitted by the end of the semester in order to develop industry-oriented Course
Outcomes (COs).

A suggestive list of micro-projects is given here. Similar micro-projects could be added by the
concerned faculty.

Automatic Home light control.

Automated gate control.

Street Light control.

Observe the working of SCADA.

Make a small given project using SCADA.

A O e

Make a report comprising all the components of industry 4.0.

Dooiobdoooom

The teacher may assign assignments from each unit. All assignments must be completed
individually and submitted with clear diagrams, proper explanations and supporting calculations
where applicable.
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Looogigom

l.

To create a comparison chart for various PLCs (Programmable Logic Controllers), we can
compare them based on key parameters such as:

*  Manufacturer; Model/Series; CPU Speed; Memory; I/O Capacity; Communication
Protocols; Programming Software

SCADA Integration: Interface a PLC with a SCADA system to monitor and control a
temperature process, displaying real-time data on the SCADA screen.

Presentation (5 to 8 slides) on working of PLC/Sequencer/Timer/Counter/ Input-Output
Module.

piliidooboioboinbbitdioomhioodiobiinbdoinpbinbuiob ooy

ull 0001000000 000000I0000010 000000000000 O000000o
Hi 0oooooe
1 [PLC TRAINER WITH HMI AND SENSORS:- The sensor trainer should be 1-11

Internet of Things (IoT) enabled Android based 7" Graphical touch LCD (HMI)
with inbuilt cortex processor & PLC with 12 digital input, Digital output (relay) 8
No, Digital output (Transistor) 4NO, analog input 4no, analog output 4 No,
Communication port Ethernet and RS 485 DAQ for acquiring data , Real Time
Monitoring, Alarm data Monitoring, History Data monitoring, software for
viewing the output waveforms. Inverting, Non - Inverting, Power, Current,
Instrumentation and Differential Amplifier, FtoV, VtoF,I1toV,Vtol,Ptol,ItoP
Converter, DC Motor, High Pass and Low Pass Filter, Buffer, LED, Buzzer, LED
Bar Graph, Touch Screen Included Sensors: RTD, NTC, Thermistor, LM35,
Photovoltic, Air humidity and Temperature Transmitter, Gas(Smoke), Air
Quality, Atmospheric Pressure, Limit switch, Capacitive displacement

Technical Specifications of sensors and displays:

Digital Temp. Transmitter RTD PT 100 Type Acc. 0.5 % Full scale 4 digit Led
display Output 4-20mA and RS 485

Digital Temp. Transmitter Thermocouple type-200-1600 degree Acc. 0.5% Full
scale 4 digit Led display Output 4-20mA and RS 485

NTC Thermistor : 4.7K OHM

Level Sensor Display digital 0-2 meter Output 4-20mA and RS 485 Acc 0.5 %
reverse polarity protection, current limit protection

Photo Transistor : 500nm — 1100nm; Photovoltaic Cell : 500mv — 580mv; Photo
Diode : 500nm — 1100nm

Gas(Smoke) : Methane, Butane, LPG, Smoke;

Limit switch : TTL; Capacitive displacement : 0 — 5VDC Output Input;
Atmospheric Pressure : Pressure Range: 15to 115kPa

Sensors must include following sensors:
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1. Temperature sensor: RTD, NTC Thermistor, Thermocouple

2. Optical Sensor: Photovoltaic Cell, LDR (Light Dependent Resistor.), Photo
Transistor, PIN Photo diode

3. IR Sensor,IRLED

Pressure Sensor 0.2 -10 MPa, accuracy 0.5% Out put 4-20mA IP65 ceramic
shock resistance anti vibration

5. Displacement Sensor: LVDT, Potentiometric Sensor, Capacitive
displacement sensor

6. Force Sensor: Strain Gauge, Load Cell.

7. Environment Sensors: Gas Sensor, Alcohol Sensor, Humidity Sensor, Fire
Sensor, Smoke Detector

8. Switches

9. Proximity Sensors

10. Speed Sensor

11. Flow sensor Digital display, RS485 communication.

All component fitted on 40mm aluminum profile work table, SS water tank 2 np %2
hp pump, single phase air compressor and top of the table made from 25mm thick
laminated board complete in all respect with 4 wheel two lockable, Necessary
connecting probes, accessories and manuals must be supplied; With all software
to run PLC with HMI

Traffic light control module; Temperature control module, Motor control module

8-10

SCADA Software compatible with PLC

11

Digital Multimeter (DMM) (Having following Functions: DC/AC voltage,
DC/AC current, resistance, diode voltage, diode continuity, Measurement of
Capacitance, inductance

Resolution: 3-1/2 digits LCD Display with a maximum reading of 1999.
I/p Impedance: 10 M

Voltage Measurement: DC/AC: .1mV-1000V

Current Measurement: DC/AC: .1pA to 10 A

Resistance: 200 -20M ;

Power: Single standard 9 volt battery. Ranges are different for different
companies)

13

R A W
Digital Inputs : 12

Digital Outputs : 8

Interfacing : USB

No. of ports : 1

Input Voltage : 24 V DC

13
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Output Voltage : 24 V DC

000000

Toggle Switches .

Push to on Switch

Visual Indicators

Audio Indicator

Q00000000 0O0bo0o

Single Acting Cylinders; Double Acting Cylinders
Hand lever valve; Manifolds; Flow control Valve
Solenoid Valves; Proximity Sensor ; Hydraulic Motor
Limit Switch; Oil Hydraulic Power Pack

puiii tooobtdodl ot uuooo? ool obooiool ohbbooun 0 oiouiouobog
(0] o a0 RN

O oo CJO0000o0000 Q000001 0oooo0ooog | 4oifooiood

[0 Ol aooom []

1| I |Introduction COl 4 6

2 | II | PLC (Programmable logic controller) CO2 8 14

3 | IIl | Instructions for Programming in PLC CO3 16 34

4 | IV | Application of PLC CO4 10 26

5| V | Introduction to SCADA and HMI CO5 10 20
L o mia iy ad 000

[ o AW

00000000 O0IO000Ooono oo
qoomm 000an OO0 OO0 0000 0000 0a0ar 0000
a0mo0OT Q0000000 | 00000000 o000 |d0oodo | 0o0i0oo0io0n | 0boooooo Q0oiooo
00 00o0m 0000000 | O000noOo | bobIoOIprtooooobomban | oboee - | Cooooooa
0000000000 Oooom | 0000 00000001 Q000
00000000 il OO000I0000moon
O000Omooo Oon00ooo OO00mooaoo
COl 2 - - - 3 3 3
CO2 3 1 - - 1 - 2
CO3 2 3 3 3 2 2 2
CO4 2 3 3 3 2 2 3
COS5 2 3 3 3 2 2 2
00000000 High:03, Medium:02, Low:01
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Qiiroogoobbidiobbbbidbib iUy ooo

00t D000 amooan 000mnoad
1 |Johnson, C.D. Intro to Programmable Logic Control Cenage Learning
2 [Mitra, Madhuchhanda, Programmable logic controllers and Penram
Gupta, Samarjit sen industrial automation an introduction

3 |Petruzella, F.D. Programmable Logic Controller TMH

4 | Tom Mejer Antonsen PLC Controls with Ladder Diagram Book on Demand
(LD): IEC 61131-3 and introduction to
Ladder programming

5 |Boyer S, A, Supervisory control and data acquisition | ISA publication

Qoirroobbbodoibbubruormioodaoad

Wimi Oio0Mo0ooom C000000000
1 | https://plc-coep.vlabs.ac.in/exp/up-down-counter/ For timer counter
simulation/index.html
2 | https://instrumentationtools.com/plc-controls-motor/ Motor control
3 | https://instrumentationtools.com/plc-programming- Motor forward and reverse

example-for-motor-forward-and-reverse/11

4 | https://instrumentationtools.com/plc-program-for-tank- | Temperature control of water
heating-control-using-heater/1

5 | https://nielit.gov.in/calicut/content/online-course- SCADA Course
industrial-automation-plc-scada
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00 ObhoooboDoogm

To provide hands-on experience and practical knowledge to students. It helps bridge the gap
between theoretical concepts and real-world applications, enhancing problem- solving skill and
technical proficiency. Additionally, it fosters innovation and creativity, preparing students for
industry challenges and career opportunities.

00 bOobddbmogbbbbbbimuobbibbiobuogyon

Technical proficiency, problem solving, project management, innovation, teamwork and
effective communication, aligning theoretical knowledge with practical application in industry.

0 1 AR

Students will be able to achieve & demonstrate the following COs on completion of course
based learning

COl: Selection of Project based on interdisciplinary problems industry and society
requirement.

CO2: Collect and use required information/knowledge to solve the problem.

CO3: Prepare Project proposals, with action plan and time duration before the beginning of
project.

CO4: Design your circuit, simulate it.

COS5: Make a Synopsis of the project.
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00 | DO00ooomOonoooom 000000000010 0000IO 000 00 { COOooo0
[0 | D00000ooooCoooomoOg D00000COmoo ool | Ooo
Q000000000 an O00000000mInn 01000
1 | O00O00ISelect a A 10 | COl1
project. 0I00Study different project problems.
Jl00Select a project with help of coordinator.
Jl00Project should be based on industry or society
problem.
2 | JOOOI0 Understand | OO00ONOOIOONOOOIODOOOOOIOOOOIDOOOIIOOD | 10 | CO2
specification/ o o A R R Y
datasheet of 000 Collect the data related to the project online.
component. _ .
00 Do market survey for component specification
and availability.
IO Take online training from different online
training modules to improve the project
knowledge.
3 | UOOUMO Describe O 20 | CO3
the project by 00II00I0I00000NI O diDC00noCDooOmoooman
making project O00000I00ONO00I00I00O000000
report proposal. JiIPrepare project proposal which includes:-
DD D.DDD Design the y Project detail
circuit. .
y Component detail.
OUOU0 Caleulate
time required for y Report of Market survey for component.
project. y Circuit detail
y Time Duration to complete the project.
4 | JOOOIO0 Circuit OO0ON0NODOIDOIDIDIN0OmIiNCoioooooooio0moon 42 | CO4

designing skill.
OO0 Use of
simulator.

OoOom
Troubleshoot the
problem if any using
Simulator.

0QoboidlobiiodnoOmoliboroouididonOn
N0

y List the software required for project.
y Installation of software

y Design of Circuit

y Simulate circuit.

y Design PCB (if Required)

y Check the circuit using simulator.
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OUOO0 To prepare a | UUIONIIH DOOIOIOO00ONIDCIDOO000E 30 | COS5

Synopsis of project | imiCover page:- Project Title; Name of

repgrt of given Students; Class; Name of Project Head.
project problem. ) o
JllIntroduction and use of project in industry or

in society.

10 Methodology

y Literature Review

y System Design

y Hardware Development

y Software Development

y Integration and Testing

y Analysis and Optimization
JI0IExpected Outcome
Jl0IConclusion

UI0 References

Teacher may also decide the project.

LI

Ooigboibbbibdoiogbigibgobobboobo

Ooo0dioiooi 3 to 5
L10000I000I0I0000TCHD At least one student must be from another engineering/science branch.

Loitidinititoioon

Teams must define and assign the following roles clearly:

1. Team Leader — Responsible for coordination, planning and reporting.

2 Hardware Designer — Handles circuit design, interfacing components and physical setup.

3. Programmer — Writes and tests embedded code (C or Arduino).

4. Documentation Specialist — Manages report writing, diagrams and presentations.

5 Research & Integration Lead (optional, for larger teams) — Ensures cross-branch
integration and explores relevant technologies/tools.

0000000 0000000000

1. One Faculty Mentor from Electronics Engineering (Primary).

2. One Faculty Mentor from the Collaborating Branch (e.g., CS/IT/Mechanical) to support

interdisciplinary learning.
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Industry Digital Clock Design and Fabrication

Automation Automatic Street Light Control

System Smart Door Lock System
RFID-based Attendance System
Conveyor Belt with Object Counter and Sorter
Industrial Temperature and Humidity Monitoring System
Motor Speed Monitoring and Control using PWM
Automatic Load Sensing System for Industrial Equipment
Industrial Machine On/Off Control using GSM
Industrial Safety Helmet with Gas and Fall Detection
Smart Energy Meter with Load Control
PLC-Based Industrial Process Control System
IoT-Based Industrial Equipment Health Monitoring
Data Dashboard for Real-Time Sensor Monitoring.

Power & Smart Grid Monitoring Dashboard

Energy Solar Tracker using Microcontroller

Systems : .
Online/Offline UPS System
DC Motor Speed Control System
Fault Detection in Power Lines using Al

Communication |IoT-based Temperature and Humidity Monitoring

& 10T Projects

GSM-Based Home Security System
GPS-Based Vehicle Tracking

[oT Smart Bin for Waste Monitoring
Wireless Notice Board using GSM/Bluetooth

Low cost intercom for home

Control Systems
& Automation

Stepper Motor Control with Microcontroller
Water Level Indicator and Controller
Automated Irrigation System

Automation for Energy Saving in Classrooms

Simulation &
PCB Design

Simulation of Waveform Generators (Sine, Square, Triangle)

PCB Design Using ORCAD or EAGLE
Fabrication of Experimental Test Boards
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Society Smart Street Lighting System.
Automation RFID-Based Entry System for Apartments or Gates.

Smart Garbage system in multistorey building. (IoT-Based Waste
Monitoring)

Automatic Water Tank Level Controller.

Common Area Lighting Automation.

IoT-Based Air Quality Monitoring Station.

Fire Detection and Alert System.

Smart Notice Board (Wireless/Bluetooth Controlled).
Attendance System for Security Staff.

Smart Parking Management System.

Token Display System for Banks/Hospitals.

Home Automation System (using mobile app & microcontroller).

UJOOO0 The list is only the guideline for selecting a project; however a student is at liberty to
select any other related project of his choice independently under guidance of teacher.

O oodgoboobobl oogobgoooi it iogdbogbouurnogooobi it bhoobooa
Doooiboad

Wi I A A

1 | Digital Multimeter (DMM) — (Having following Functions: DC/AC voltage, DC/AC
current, resistance, diode voltage, diode continuity, Measurement of Capacitance,
inductance

Resolution: 3-1/2 digits LCD Display with a maximum reading of 1999.

I/p Impedance: 10 M

Voltage Measurement: DC/AC: .1mV-1000V

Current Measurement: DC/AC: .1pAto 10 A

Resistance: 200 -20M

Capacitance:- 10 pfto 200 |

3RZHU 6LQJOH VWDQGDUG YROW EDWWHU\
2 | Electronics Work Bench

An integrated workbench consisting of instrument panel and working table should
suitable for students to learn and perform various experiments of electronics and
electrical related subjects.

Measuring Instruments should internally electrically connect and fitted in the panel such
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that only front panel and necessary interfaces are easily accessible to use.

Structure of workbench should be made up of 1.5 mm thick CRC nicely coated pipes
with top made up of good quality 18 mm thick plywood and covered withl.5 mm off
white colour mica. The bench working area should be covered by 2 mm thick antistatic
mat which help students to controls static discharge as static cause interference or
damage to students, equipment and circuitry.

Structure and design of Workbench should follow the below specifications:

1. The basic structure should be made of 38 x 38 x 1.5 mm CRC nicely coated pipes
for sturdiness.

2. The overall dimensions of Workbench should be not less than W = 1200 mm; D =
700 mm; H= 1350 mm

3. MS drawers 03 numbers W = 270 mm; D = 370 mm; H = 100 mm and thickness
1.2mm with handle & separate lock on each drawer should be provided

4. For the panel section, raised back height of 1200mm from floor with matching
height support from the side at a depth 500mm for instrument housing with a MS
Panel strip below it for housing Electrical Sockets and Switches for external use.

5. Two Pole MCB (32A — Havells / Siemens) to be provided for safety of Workbench
Workbench should have the following key features:

l. Digital Storage Oscilloscope: 100MHz Digital Storage Oscilloscope Bandwidth
four Channel, Sample Rate: 1G/s Display: 7" colour LCD

2. Function Generator : 30MHz Function Generator Frequency output: 35MHz
having 2 Sampling Rate: Max 300MSa/s, Vertical resolution: 14 bits 1  +]
' DYHIRWGIWKURRPSUHKEARQYH YR SEKIDNVALFY H | |
DQG EXLOOW ERQWDHIRGPR/'S UHKPRG X O IBXVQLIFRVGE &
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y $OOHQ NH\ QRYV

y &RUG 3RZHU 6XSSO\ OR
y 86% FDEOH QR

y 3DWFK FRUG ~ PP

piiiiooooodoubl ot boooor Lol bobooogur b oour L boouotoobo
]

(i) o 1000000000 Omoooor| Oooooioor | Coinooooo

i OO Qooom L]

1| I Selection of Project COl1 10 20

2 | I | Collect and use required information/ CO2 10 12
Knowledge to solve the problem

3 | III | Preparation of project proposal CO3 20 12

IV | Design of circuit CO4 42 36

5| V | Make a Synopsis of project CO5 30 20

I i i i aoo 0oo

0 O A

0000000 0O0ooo0ooooon
qo00m a0 0aod 0aod | 0000 0Ooo 0oooo OO0
a0moOT Q00000 | 0o0ooQy Dooiooo (0obioo (- 0obiooooouoo | Doooooor | Dooooboo
00 0000 (00000000 | OO000o0o | 0000000 Coo0ooonom | ooooo - | Ooooomoo
[00000moan Qooo | Cooo 00000000 Qoo
00000000 il O00I0o0O0moan
H000mnooo 00i0oooo ooan
Qooiboonoooo
COl1 2 1 1 1 1 1 1
CO2 2 1 1 1 1 1 1
CO3 2 3 3 3 3 3 3
CO4 2 3 2 3 3 3 3
COs5 2 1 1 2 1 3 2
000000 High:03, Medium:02, Low:01
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Qirrotogoobbidiobbbbidbib iUy ooo

00t 0000000 Qoo 0001000
1 |Texas Instruments | The Transistor and Diode Data Book for | Texas Instrument,
Incorporated Design Engineers Incorporated
2 Microprocessor Data Handbook BPB
3 |Jerry C. Whitaker | The Communications Facility Design ISBN 9780849309083
Handbook
4 [Jerry C. Whitaker | The Resource Handbook of Electronics |ISBN 9781315220673
5 |S.A. Khan Mini & Major Electronics Projects Pustak Mahal
OimooboooOoOiDoooioooomooodgoan
Win O00amooonom [0o000i0omen
1 | https://onlinecourses.nptel.ac.in/noc22 _ee25/ | Electronics equipment integration and
preview Prototype building
2 | Udemy Troubleshoot the Electronics Projects
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This curriculum develops essential soft skills, professional ethics and workplace readiness
among diploma students. It enhances communication, leadership and self-management abilities
while preparing students for job interviews and teamwork. By integrating values, creativity and
legal awareness, the course ensures that students become competent, responsible and industry-
ready professionals in today’s competitive and evolving employment landscape.

i
1.

2
3.
4.
5

0000

10000000I0O000000I0000DODOmoooo4dan
Communicate clearly through speaking and writing.

Prepare effectively for interviews and adapt to work environments.
Follow workplace rules and act ethically.

Work in teams and take leadership when required.

Apply creative thinking to solve problems and innovate.

DODobot boodor boobbiodl obhogugoor ibodll ooor tgbdbbdooooooo
oOogogn

After completing this course, the student will be able to:

CO1:

CO2:

CO3:

CO4:

COs:

CO6:

CO7:

CO8:

Explain the importance of technical education and describe the competencies required in
the current industrial scenario. (Unit I)

Demonstrate understanding of professional ethics, values and the relationship between
engineering, society and the environment. (Unit II)

Communicate effectively using reading, listening, speaking and writing skills and deliver
impactful presentations. (Unit I11)

Apply project and time management principles while demonstrating leadership,
motivation and interpersonal relationship skills. (Unit [V)

Prepare effectively for employment by creating professional resumes and performing
confidently in various interview formats. (Unit V)

Exhibit self-awareness and apply techniques for managing stress and resolving conflicts
in the workplace. (Unit VI)

Describe the importance of creativity, innovation and intellectual property rights in
engineering practice. (Unit VII)

Recognize and follow essential workplace rules, ethics and legal norms applicable to
engineering professionals. (Unit VIII)
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y Resume & CV Writing

Om|{ O00000I0oooolono O0000000I000000010000000 000000000 00 00000
I O Y Y Q0010000000000 000n 000000Io0n 00 | 0000
doooomoioan (R 00000000000 | Qoo oo
1 {00000 Explain the N R M Presentation, 3 | COl1
role of technical (00I00DDIDOIODOO0ID00O Chalk Board,
education gnd .required y Technical Education & Tutorial.
competencies in the Industrial Scenario.
industry. .
y Competency required of an
engineer.
2 (00000 Demonstrate | COINI0O00 DOOIO0DIOOCIOOOMODIDOO Chalk-Board, 3 | CO2
understanding of OooiDiuboinidboiboooon Video
professi.onal values y Professional Engineer: Values, Demonstfations,
and ethics. Ethics & their development Presentations
y Relation between Engineering
profession, society and
Environment
3 (00000ICommunicate | OOMIO0D0IOOO00IO0] Chalk-Board, 6 |CO3
effectively in various | UOOOOONOICOO Video _
formats (oral and y Reading and Active listening Demonstrations,
written). - Presentations
skills
D 0ol .Present . y Speaking
information clearly in o
seminars and group y Writing
discussions. y Presentation
techniques/Seminars
y Group Discussions
4 | DOOO Apply Q000N O000000010000000 Chalk-Board, 6 | CO4
leadership, motivation : Video
: y Leadership :
and time management o Demonstrations,
skills. y Motivation Presentations
00000 Manage y Time management
interpersonal y Resource management
relationships apd y Interpersonal relationship
resources efficiently.
5 |0O0O00IPrepare N R AR Chalk-Board, 5 | CO5
resumes and perform | OJO0000000 Video
f:onﬁd.ently in job y Searching for job/job hunting Demonstfatlons,
Interviews. Presentations
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y Interview technique in
personal interview telephonic
interview, panel interview,
group interview, video

conferencing
6 |U00O0I0 Manage N Y Y Chalk-Board, 4 | CO6
stress, 'resolve conflicts y Self-awareness Video
and build self- Demonstrations,
AWATCIESS. y Stress Management Presentations.

y Conflict resolution

7 {00000 Explain DO oinonobonooIdiogn Chalk-Board, 3 | CO7
creativity, innovation Creativity, Innovation and Video
and importance of Intelle ctuejll property right Demonstrations,

IPR. ) , Presentations.
Concept and need in present time

for an engineer

8 (UUUUILL Follow COIOooonDotoDidoomo Chalk-Board, 2 | CO8

workplace rules and y Basic rules, laws and norms to | Y1d€0 .
demonstrate ethical be adhered by engineers Demonstrations,
behaviour. during their working Presentations.

(Il  0OOoOoododl otbouooo! ool gobooooorl obbboour Ol opuiooobog
] o a m {  ENN

0| OO0 U000 UIi00000) Oobooooon Loibuibog
[0 W L1000 [l
1 | I [Professional Engineering Competency COl 03 10
2 | II |Professional Ethics and Sustainable Engineering CO2 03 10
3 | III | Effective Communication CO3 06 18
4 | IV | Managing project. CO4 06 18
5 | V |Preparing for Employment CO5 05 16
6 | VI | Self Management CO6 04 12
7 | VII | Innovation & IPR CO7 03 10
8 | VIII | Rules & Ethics CO8 02 06
L iy i a0 000
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OO0 oo 0aoo 0ood | 0000 0aoo OO0l 0Oo0
aooOm 000000 | O00OoOy Dooioon |00oio0) Oobitoooiooo | 0O0oooomn -+ | Omoitoo
00 0oan C0000000 | D0000000 | o0IDOmO0onDooiooD | oobobdodn | Uoboodo
[1000000000 Q000 | Ooooo 0000004
0oo0Ioan il O00I0CoOnmoan
HO00Inooo 0oi0oooo LO00oooOoa
COl1 1 2 - - - - -
CO2 - - - - 3 1
CO3 - - - 3 2 - -
CO4 - 1 1 1 3 - 2
CO5 - - - 3 2 - 1
CO6 - - - - 2 2 3
CO7 1 2 - - - - 2
CO8 - - - - - 3 1
(00000010 High:03, Medium:02, Low:01
Oiirodo0oioooioooooiogimooboigooumoogoan
Win COn00an amooon 000moooal
1 | Kapil Dev, Vishnu P. Singh | Employability skills Asian Pub. New Delhi

2 | Dr. S.K. Singh

Employability skills for

Diploma students

Vayu Education, New Delhi

o o

Wim

Ho0000goed

Qooooboon

1 | Grammarly — Enhances writing skills by correcting grammar,
punctuation and style.

https://www.grammarly.

com

2 | Canva — Useful for designing resumes, presentations and
visual content.

https://www.canva.com

3 | LinkedIn — Helps in building a professional profile, job
searching and networking.

https://www.linkedin.

com

4 |InterviewBuddy — Offers mock interviews and feedback for
interview preparation.

https://interviewbuddy.

m
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I 00O000booo

Progressing from communication over copper wire to today’s fiber optic communication, we
have increased our ability to transmit more information, more quickly and over longer
distances. This has expanded our boundaries and is finding a good slot in communication
system. Optical fiber has replaced existing transmission media due to its advantages. As a result
the technicians are supposed to have knowledge of optical communication. This subject will
provide basic concepts and requisite knowledge and skill required.

00l hoobddbrbgbtbbiuibooodobiodoogoon

Interpretation working & troubleshooting of optical fiber and its communication systems.

0 o o A

Students will be able to achieve & demonstrate the following COs on completion of course
based learning.

COl1: Interpret the function of various blocks of optical fiber communication and application.
CO2: Identify different optic fibers and their components.

CO3: Measure different types of losses in optical fiber communication.

CO4: Select LED and photo diode and use them as optical source and detector.

CO5: Apply the knowledge to set up fiber to home network.
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I T Oo00OODOooNOnOCO0o0] 0000000000 000 (D000
00| O0oOooimoooon O0I000000ICo0o00oon 00ooomoan 00 | 0000
Ooooomoian 0 Y 00000000000 | Qoo 0oo
1 {00000 Explain C0Ionnonbooomog Presentation, 4 [COl
the working Basic block diagram of Optical fiber | Chalk Board,
principle of optical communication. Tutorial.
fiber
communication. Its. adyantaggs & applicati.ons.
. Principle of light penetration, Total
D UO0D Explain Internal Reflection, Critical angle,
importance of fiber | Nymerical aperture and Acceptance
communication. angle.
2 (00000 Describe N o A Chalk-Board, 10 | CO2
construction O A T Model
features of optical | ¢ ctructional details of various Demonstration,
fiber. optical fibers, multimode and single Video .
OO0 Identify mode fibers, step index and graded | Demonstrations,
different types index fibers, colour coding of fibers | Presentations.
ADEIS: Splicing techniques (fusion, v
UOOUOMD Identify groove, elastic tube, mechanical,
different connecting | butt)
methods ind Optical components (fiber coupler,
cOMpONCNIS. fiber splitters, fiber connectors, fiber
alignments &joints)
3 (00000 Describe O0monoiooooooooMao Chalk-Board, 12 | CO3
different losses in Q10000000000 Model
optical fiber. Absorption Losses: Scattering D.emonstration,
OOO0I0 Measure Losses, Radiation losses, Connector | Video
losses in fiber by losses, Bending losses. Dispersion: | Demonstrations,
using OTDR. Types and its effect on data rate. Presentations.
OTDR & optical power meter,
working principle, block diagram,
application & testing of losses
4 | 00000 Describe N A T Chalk-Board, 10 | CO4

working and
construction of
optical source and
detector.

(00000000
Principle of operation of LED

Brief introduction of Laser diode
(Semiconductor laser).

Characteristics of photo detectors

Model
Demonstration,
Video
Demonstrations,
Presentations.
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used in optical communication;
PIN diode and Avalanche
photo diode (APD).

UOOUIO Describe

FTTH NETWORK.

OOUOIU Select
proper fiber to
home optical
network.

HUO0I0ISelect
different security
features for fiber
connection.

0000 Explain
working of WDM.

(Y A
U0I00000I WDM (Wavelength
Division Multiplexing),

Modulation in fibre optics.

Architecture and types:
Introduction to FTTH Networks.
FTTH Topology and Technology.
Elements of FTTH system — PON,
OLT, Optical Splitter, FDMS and
ONT/ONU. Classification of
different FTTx networks- FTTC,
FTTH, FTTN, FTTD, FTTP.
Network device security and its
features

Chalk-Board, 12 | COl
Model CO2
Demonstration, CO5
Video

Demonstrations,
Presentations.

1l OO000Doodoor ogbooool boggoorbobl ooobgoor bobooogoon m
O0000000000o00iobDoooo
il 0000000IHoooomom 0000000000I000000O 0000 0T 0000000
[0 0000000000I00booon O0000000mO00Io0D oo oo
OoiD0Oomoonan O000000MO00o L1000
1 | UOOOD Identify Different Familiarization to various 6 COl1
components & measuring tools components and tools used in Co2
used in OFC. optical fiber communication
(crimp, terminate and test various
cables and connectors, use
crimping tools, splicing tools and
test various cables used in FTTH
network).
2 | OUOO0 Describe optic fiber as Establish the fiber optic analog 4 COl1
transmission media. link observe its characteristics.
O0U0I0Analyse optic to electric
conversion.
3 | UOULOIAnalyse optic to electric Establish the fiber optic digital link | 4 COl
conversion for digital signal. & observe its characteristics.
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4 | 00000 Describe NA Calculate numerical aperture for CO2
importance different fibers.

5 | OUOOD Use concept of bending Measurement of bending losses in CO3
loss. optical fibers.

UUOD0 Find the waveform with
and without bending in fiber .

6 (UUOOIE Use OTDR 1n Optical Perform OTDR test, measure the CO2
fiber loss. signal strength & losses and assess
OUOD Use Optical Power Meter cable performance using Optical
for signal strength. Power meter.

7 | U000 Understand splice Perform fiber preparation for CcO2
techniques. splicing and joint optical fiber by
OOOON0 Student can join fiber by | SPHicing machine.
fusion method.

8 | 00000 Understand LED and its To observe characteristics of CO4
working. optical source.

OUOOVerify the relationship
between light intensity and current.

9 | 00000 Describe light to electric | To observe characteristics of CO4
conversion. optical detector.
OUODOUse photo diodes as light
detector.

10 | DOO000 Understand the concept | Select FTTH network, test the CO2
of FTTH. fiber for any damage or break CO5
0000000 Troubleshoot in FTTH using fiber detection OTDR meter,

Check power and configuration of
network.
ONU/ONT.
Micro-Project
| o A

8 o o

Qi00UiiDO00d0I Only one micro-project is planned to be undertaken by a group of two

students that needs to be assigned to them.

The micro-project can be based on industry applications, workshops, laboratory work, or field

studies. Each micro-project should address two or more Course Outcomes (COs). Students are
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required to give a seminar presentation on their project before submission. The micro-project
must be submitted by the end of the semester in order to develop industry-oriented Course
Outcomes (COs).

A suggestive list of micro-projects is given here. Similar micro projects could be added by the
concerned faculty.

1. Make prototype OFC SYSTEM using optical source, detector and fiber.
2. Make a flow diagram of fiber to home system.

3. Undertake a survey report about different types of optical fiber used in your city and their

specifications.
4. Make a report of different tools used by optical fiber engineer in troubleshooting.
5. Visit to nearby Internet service provider center.
O00i0ddgoonm

The teacher may assign assignments from each unit. All assignments must be completed
individually and submitted with clear diagrams, proper explanations and supporting calculations
where applicable.

OoO0oooom
1. CHART MAKING (Team-Based) Each team (3—4 students) will design two charts:
1. FTTH Network Layout:

o Show architecture: OLT — Splitter — ONU — End User.

o Include color-coded fibers, labels, real-life topology (PON/FTTP).
1. Optical Loss Chart:

o Types of losses: Scattering, Absorption, Bending, Connector.

o Include OTDR waveform illustrations and loss handling tips.
2. TEAM PRESENTATION (10 minutes/team)

Each group will:

* Explain their FTTH layout.

* Demonstrate signal flow from source to detector.

* Highlight key losses and how to mitigate them.

* Showcase components (photos or real if available): OTDR, splitter, crimping tools,
connectors.
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3. CLASSROOM DISCUSSION (Moderated by Faculty) Topics for open discussion:
* What makes FTTH better than traditional copper?
» Real-life challenges during installation?
* How do OTDR and Power Meter help in fault detection?

» Security in FTTH networks (discussion of ONT, ONU access protection).

D0 Dbooobboodr boutob oo o bbb uooor mogygot It thoddooao

OO0ooooooo
0l 0000000000 00000I00000I000000000000 00I00000
i 0001000
1 | DSO - 60 MHZ 2,3
2 | POWER supply 0-30v 2,3,54
3 | Fiber optics practical set up 2,3,4,5,8.9
4 | Optical fiber power meter 5,6
5 | Optical fiber cable tester 1-10
6 | Lux meter 2-5,8,9
7 | OTDR 6,10
8 | Fiber optic tool kit 1-10
9 | Splice, crimping, cutting and trimming tools, different optics cables 1,7,10
10 | Multimeter 1-10
11 | Optic fiber cleaning tool 1,7,10

pooiiooooboododl ot ooooo? ol gbooooorl ghbboour Ol oot ubog
JO0oobpiogiibootudduino

O0{ OO0 O000o0mon DI00000 | 00000000 Lolooonoo

[0 OO 000000 L]

1| I |Introduction COl1 4 10

2 | II |Optical fiber and their connecting methods CO2 10 20

3 | Il |Fiber losses and their measurement CO3 12 25

4 | IV |Optical source and detectors CO4 10 20

5| V [Fiber to home network COl1, CO2, CO5 12 25
i ad 000
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q00o H{mini o0 oood | 0Ood a0 OO oo
O0I0n0 Q0000ID | 0bodiodn dooitdl (dbodiot | Dooboooddiodo | 0oooooot | Omodood
00 [RInj LO0I0000 | Do00ioUd | oo ooooootmooo | 4itoodn | Uobooodo
Qi00oooan Qoo | oo Qo000 L1000
Doooioo il OO000I00OmIal
Hoo0mood Qoiooooo QI000iobnogn
COl1 2 1 1 2 3 - 3
CO2 2 3 1 1 2 2 2
CO3 3 2 1 3 3 2 2
CO4 2 2 1 2 3 2 2
CO5 3 2 1 3 3 3 2

Q00000 High:03, Medium:02, Low:01

piiggoooodbbibbbuibuibobouoboiirb oo

Wi 0000000 W (T
1 [John M Senior Optical fiber Communication | Prentice Hall of India, New Delhi
2 | Gower, Prentice | Optical fiber Communication J. Hall of India, New Delhi
3 | Gerd Keiser Optical fiber Communication | McGraw Hill International Editions
4 | JH Franz and Optical Communications Narosa Publishing House, New
VK Jain Components and Systems Delhi

I A A

Winj O00omooooom Coo0oioood
1 | https://nptel.ac.in/courses/108105112 NPTEL study materials
2 | https://iitg.vlab.co.in Virtual labs
3 | www.youtube .com OTDR Measurement
4 | https://oc-iitr.vlabs.ac.in/List%200t%20experiments.html Virtual lab

skskoskoskok
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0l Dooooboodo

The wireless / mobile communication technology though complex but is spreading at a very fast
rate. People use more mobile phones in comparison to landline phones. It is expected that with
in very short period almost everybody will be using mobile communication. Technology is also
changing very fast. Therefore, the students should know the functioning of wireless/mobile
system/equipment to keep themselves abreast of this latest application of communication.

The 21st century has brought the rapid growth of cell phones, LAN and wireless appliances.
Wireless communication is driving the whole world towards greater integrity. RF spectrum in
higher bands is available for mobile communications. Mobility awareness in civilized societies,
global standardization of wireless devices and products are leading towards huge growth.
Students will know the fundamentals of mobile communication, basics of cellular system and
different services provided by the cellular system. This subject gives the knowledge of cellular
system architecture, components and its application along with its standards.

0ol guoubigUbuooybigiodbidinbdgoo o

. Interpretation and working of different wireless technologies.

. Understand and explain the architecture and functioning of modern wireless and mobile
communication systems, including 2G, 3G, 4G (VoLTE) and an introduction to 5G
systems.

. Troubleshoot mobile communication devices and base station components, including
GSM modules, VOLTE systems and mobile handsets.

. Apply knowledge of frequency reuse, handoff mechanisms and interference mitigation

techniques to optimize coverage and capacity in cellular networks.

. Work with GSM and LTE protocols and tools used in network setup, maintenance and
analysis (e.g., spectrum analyzers, OTDR, network simulators).

. Analyze multiple access techniques (FDMA, TDMA, CDMA) and wireless standards
(UMTS, WCDMA, VoLTE, WLAN, Bluetooth, WiMAX) for effective implementation in
real-world applications.

0 1 o A

Students will be able to achieve & demonstrate the following COs on completion of course
based learning.
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CO1: Understand the basics of wireless communication system.

CO2: Illustrate different parts of mobile unit.

CO3: Understand frequency reuse, Handoff strategies, Interference, coverage and capacity in

cellular system.

COd4: Tllustrate call flow sequence and architecture of GSM.

COS: Select different multiple access technologies suitable for various applications.
CO6: Compare the performances of different wireless protocols.

[IIoooUobiodoooigbiguuboboiobbdoiooubibgudodinoouogn

0] 000000Ioooooioon I O 0000000000 000 100000
Ll | OditoOoodooo OO0 00000I00000000n Q00000oan 00 | 0000
jilooooniidoo RN O T 00000ooooT - | Oooh boo

1 | UOUOD Explain the HO00orOItooooo Presentation, 10 | CO1

features of different 00O O00I00000I00000E0 Chalk Board,

wireless network 1. Wireless Network Tutorial.

generations. Generations

UODO Describe the | 5 Bjock diagram of wireless

block diagram of communication.

wireless . : :

communication. 3. Evolution of mobile radio

. communications. (2G, 2.5G,

Mobile phone oriented o

and landline oriented 4. Call processing in Cellular

call. telephone system.
2 | 00000 Describe OO ULTrDUbiinttuT - | Chalk-Board, 10 | CO2

different sections of a
mobile unit.

0000000 dentify
different sections and
sensors of handset.

00000 dentify the
roles of MSC and
BSC in mobile
telephony.

1. Block diagram and operation
of mobile unit.

2. Frequency synthesizer,
transmitter, receiver, logic
unit and control unit.

3. Essential features of a
handset.

4. Different sensors used in a
handset.

5. Mobile base station and
Base station controller,
Mobile switching center.

Model
Demonstration,
Video
Demonstrations,
Presentations.
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00000 Explain the OOmomOomnoioa Chalk-Board, 10 | CO3
fundamentals of 0o00otobooi Model
cellular system. 1. Cell, Cluster, Reuse factor, Demonstration,
000000 Explain the Frequency reuse, voice and | Video
effect of given control channels. Demonstrations,
interference on 2. Channel Interference: Co- Presentations.
performance of channel and Adjacent
cellular system. channel, Power control to
OOU000ISelect the reduce/limit the interference.
?elevant method to 3. Improving coverage and
improve the coverage capacity of a cellular system:
and capacity of a given Cell splitting and cell
cellular system. sectoring.
Hu DDDDDChOOSC, the 4. Handoff: Concept of Handoff,
handgﬁ me.char.nsm for Hard and soft handoff, proper
the given situation. and improper handoff.
O0000IExplain the O Chalk-Board, 14 | CO4
standard and O000oooOO0oonmooroodgn | Model
architecture of GSM. 1. GSM standards and Demonstration,
0O000ICall frequencies. Video
processing stages in - Demonstrations,
GSM. 2. GSM architecture & features. Presentations.
3. GSM channel types.
4. GSM call routing: mobile
terminated call and mobile
originated call sequence.
5. Stages of call processing in
GSM.
00000IDescribe I A R Chalk-Board, 14 | COS5
different multiple Jd00OiDOooodoitoooiboi Model
access techniques. jo0doooan Demonstration,
00000 Compare 3G | 1. Frequency Division multiple | Video
and 4G wireless access, Time division Demonstrations,
technologies. multiple Access and Code Presentations.

OOO0I0 Describe the
basic features of
UMTS WCDMA and
VoLTE technologies.

division multiple Access
techniques.

2. 3G and 4G mobile wireless
technology.

3. UMTS, WCDMA and VoLTE
mobile technology.
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6 |00OO000 Describe N o TR Chalk-Board, 6 | CO6
wireless LAN protocol | 0000000 Model
and architecture. 1. IEEE 802.11- WLAN system | Demonstration,
00000 Use of architecture and radio Video
Bluetooth technology spectrum. Demonstrations,
as wireless data 2 IEEE 802.15.1- Bluetooth Presentations.
transfer. features and frequency band.
JULTH Describe 3. IEEE 802.16- Wi-max.
Wimax technology for
wireless data
transfer.

I Uodboogobt gogboobol ool bobl oot oobr bobouoybon m
LUuguibioboubioboooo

il 00000I00IOooooom 000000000I000000C 0000 U0 D0ooo0m
[0 00000000000000000000 C0000I000Ooo0D Ot | oo
Hob0Oomnoooo Oo0000nOmIoo Qgan

1 | 000D Use of a GSM trainer to To observe the signals at different | 6 COl,
make call and measurement of sections of a GSM training setup. CcO2
signals at different sections of GSM ’
trainer. CO4

2 | UOUUU To simulate different faults | To identify different Faults and 6 COl,
in a GSM trainer and provide their troubleshooting on GSM CO4
solution for them. trainer.

3 | 00000 Use of a 4G VOoLTE to To observe the signals at 8 COl,
make call and measurement of different sections of a 4G VoLTE CO2
signals at different sections of 4G setup.

VOLTE trainer.

4 | OUOUMO To simulate different faults | To identify different Faults and 8 COl1
in a 4G VOoLTE trainer and provide their troubleshooting on 4G
solution for them. VOLTE setup.

5 | UUOOUM To learn about different To identify different sections of 8 CO2
sections of a mobile handset. mobile phone: ringer section,

dialler section, receiving and
transmitting section, camera,
microphone, speaker, display.
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6 | 0UUOIU To learn about the inbuilt To 1dentify different inbuilt 8 CO2
sensors of mobile phone. sensors of a mobile phone:
proximity sensor, ambient light
sensor, fingerprint sensor,
temperature sensor,
magnetometer, gyroscope and
accelerometer, understand their
working.

Microproject 4

O jOopobibbigidibiibbbudodbbibdddbigoyibooiouibgomoyuyobod
OUoguibpoodiiobobdbbouooitbiogobbuibymo

Other than classroom and laboratory learning, following are the suggested student related co-
curricular activities which can be undertaken to accelerate the attainment of the various
outcomes in this course: Students should conduct following activities in group and prepare
reports:

1. Visit nearby BSNL exchange and prepare detail report of entire setup of their cellular

system.

2. Demonstrate the general steps to repair mobile handset.
Prepare a detail list of equipment and software required to troubleshoot the mobile
handset.

Do0i00oooon

The teacher may assign assignments from each unit. All assignments must be completed
individually and submitted with clear diagrams, proper explanations and supporting calculations
where applicable.

LOO0nogaon

1. Create a flowchart of mobile originated and mobile terminated call (Include the role of
MSC, BSC, BTS and HLR/VLR in routing).

2.0 ODOo0mtoooOCooomooboodiComona
y Components: Mobile Station, BTS, BSC, MSC, HLR, VLR, PSTN
y Include both 100I0000I0I00000 and CO0OM00000OC00000 call flow

y Indicate signal routing and control/message paths
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0
y Columns: FDMA, TDMA, CDMA, OFDMA

y Parameters: Bandwidth, Channelization, Guard Bands, Interference Resistance,
Application Domain (2G/3G/4G/5G)

3. H00000000IoCNOmoonoiomD
y Explain GSM network architecture using your chart
y Discuss how a call is routed from one mobile to another
y Demonstrate FDMA vs TDMA vs CDMA using everyday analogies
y LTE network and VoLTE: Key improvements over GSM

Ol obobobboodr oo oo bbb uboor mogygot It thoddooao
Ooooiboad

il 00010 000000001000000000000 000000000000 Q0000000
i 0ooioo

1 { 00OIO000N000000I000Ioo0D Cellular System: EGSM/ GSM 900/1800 MHz | LLO 1
(3G Dualband), Rx frequency band (Downlink): EGSM 900: 925-960 MHz and
GSM 900: 935-960 MHz GSM 1800 1805-1880MHz 2

Tx frequency band (Uplink): EGSM 900: 880-890MHz GSM 900 890-915 MHz
GSM 1800 1710-1785MHz

Output power: +5,+33 dBm/3.2 mW, Channel spacing: 200 KHz Display: TFT,
256 K colours, 128X 160 Pixels, 2.0"

SIM support: GSM,

Operate on Windows and Linux platform,

USB Interface for communication,

Best suitable for [oT gateway application,

External connector to interface with any microcontroller,
Easy understanding of AT commands,

Real time operation,

Built in network status LED,

Audio interface connector,

Simple/Easy operation,

External antenna,

Application module relay interface for AC device (optional)

Soldering free fault creation and troubleshooting.
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JUM0O0oDibibiioonon
0

Real time study and operation of Smart Phone

Supports to 4G VoLTE (Cat 4), 3G (UMTS/HSPA+), 2G (GSM/EDGE)
Networks

5” Touch screen full HD display

Full understanding of 4G Dual SIM VoLTE Smart Phone working principle and
signals

Complete block diagram of a 4G Dual SIM VoLTE Smart Phone on-board
Easy identification of different parts and components of the system at a glance
Easy measurement of voltages and observation of waveforms on test points
Soldering free fault creation and troubleshooting.

Android based application development

LLO3
and

Digital storage oscilloscope

200 mhz bandwidth Real-time sampling rate up to 1 gsa/use IRecord length up to
14 Mpts 200Mhz, 1Gsa/s Channels 2CH+1EXT, Memory depth :7 Mpts/CH
(Dual-Channel); 14 Mpts/CH (Single-Channel)/ data sheet(contains data for
product relating to speed). Secure erase feature

256-level intensity Grading display function and a color temperature display
mode, 16kbps memory, FFT function, alternate triggering, Roll Mode, Math
Function, digital filter, waveform recorder, 20 automatic measurements,
Standard USB host, USB device with waveform analysis software

All
LLOs

Digital Multimeter DC/AC voltage, DC/AC current, resistance, diode voltage,
diode continuity, transistor testing measurements Resolution 4.5 digits, Input
impedance 10 MQ, Measurements Voltage measurement DC ranges 50 mV DC,
500mVDC,5VDC,50VDC

AC ranges 50 mV RMS, 500 mV RMS, 5 VRMS, 30 VRMS Input frequency
range (AC voltage) 40 Hz to 1 kHz Resistance measurement

Ranges 50 Q, 500 Q, 5 kQ, 50 kQ, 500 kQ, 5 MQ, 50 MQ Resistance
measurement accuracy (500 Q, 5 kQ, 50 kQ, 500 kQ, 5 MQ) 0.1% of range
Resistance measurement accuracy (50 €, 50 MQ) 1% of range Capacitance
Measurement Range Range Effective Frequency Effective Test Resistance 50

pF to 500 pF10 kHz 100k SWR)N+] N QWRQ)N+] N
QWR Q) N+]N QWR-) N+] N —WR—) N+]
—YWR —) +] & D S D F LRAHDQY/KHU B P FXOWD R

UDQJH

All
LLOs
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5| ORE LKDH) GR'RI@R R WRH SIDQMP DI KRRBIR E ISE RIQHF O[X GL& 5
VROGHUR®D G WWDWR O HMR OSSO XX S D\AWH  and
MXPZHUMZHH VWA Z GRLLMMYD @/ L BB\W BAMX S § 6'\ 6

6D IBIQ W L ¥ WIBPAWLAIDSY SURRQQ G R Y B VW H VWACHUW HU W H U
3&KROB&HBWOHDQHU

6| &RPSXMMWWHWIISRIRFHYX%R3OD Q6 'VWRUDJH All LLOs

puiiiotooobtdodn otbguooo! ol obooibol obhbbooun o oo obog
Odiubpiiotiibioiudddino

Om oo DO000000000 (000000] 00Coo0oon Loooiobo

[0 ooo | Dooo L]

1| I | Wireless Communication System COl 10 10

2 | 1II | Mobile Handset Unit CO2 10 15

3 | III | Cellular Fundamentals CO3 10 15

4 | IV | Global system for mobile communication (GSM) CO4 14 25

5 | V | Multiple Access techniques and wireless standards | COS5 14 25

6 | VI | Wireless Network Technologies CO6 6 10
L o a0 0oo

0 o N

0oo0iiOdoiooniOoitooog
q000 oo Hoid oooo | Dooo Hoid Hooan H[mji
O0000 Qoo | boodidy Dooodo odbiod ¢ bo0ibbooioor | Dooooooo ) toooooco
000 0ond 00000000 | Doooiooo | Dooooomp Oboodgdonodr | Loooowl (| Ooobooda
Hiooooon Qoool | oo OOuooan Lot
Do00io0 il OO000I000mIal
L000Omo0o 0ol00Iooo QI00omobnoon
COl 2 1 - - 1 - 2
CO2 2 1 - - 2 3 2
CO3 2 2 - - 3 - 2
CO4 2 3 2 1 3 - 2
CO5 2 5 2 1 3 - 2
CO6 2 1 1 3 3 - 2
H000000TI High:03, Medium:02, Low:01
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Wini 0Oo0oon Qoooo N O
1 [T.S. Rappaport Wireless Communication Pearson Education,
Principles & Practice 978-0130422323
2 | William Lee Mobile communication System Tata McGraw Hill,
9780070370395
3 | Asoke Talukder, | Mobile Computing Tata McGraw Hill,
Roopa Yavagal 780070588073
4 | Jochen Schiller, | Mobile Communication Pearson Education Asia,
9780201398366
5 | Raj Pandya, Mobile and Personal IEEE Press, PHI 0471660965,
Communication Systems and 9780471660965
Services
6 | Chai K Toh Mobile wireless Networks Pearson Education,

o o o o | |

Hinil Qoooioooiom L0fo0Idmoo

1 | https://www.youtube.com/watch?v=2wlHL1Sok8&list=PLu | NPTEL study materials
v3GM6-gsE3ypUYh43pPuZsXxJVGle7F

2 | https://www.udemy.com/ Online courses

3 | https://www.coursera.org/ Online courses

4 | www.youtube.com Online learning material

kookskosk sk
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00 Oootobbooo

In developing nations, demand for consumer electronic appliances is increasing day by day.
This requires large number of technically trained manpower in relevant industries. Looking
towards the need of the country, in-depth knowledge for maintaining various electronics audio-
video systems and home appliances is necessary for diploma engineering students. This subject
will introduce the students with working principles, block diagram and advance features of
consumer electronics appliances like audio-video systems, microwave oven, washing machine,
air-conditioner, camcorder etc. which in-turn will develop skills to diagnosis fault and
rectification of that in systematic way. Knowledge so gained would also help in working in
production units of these consumer gadgets. Students may also start their own repair workshops
and may engage in fruitful self- employment.

0ol hoobddbrmbgbubbibiobobbinogob g

Knowledge gained would also help in working in production units of these consumer gadgets.
Students may also start their own repair workshops and may engage in fruitful self-
employment.

000 Ooooibibotdbobbogiboiobbbouoro oo

Students will be able to achieve & demonstrate the following COs on completion of course
based learning:

COl: Understand the fundamentals of sound and audio devices.
CO2: Analyze and explain various audio systems and their components.
CO3: Demonstrate knowledge of television receivers and modern video systems

CO4: Understand the construction, working and specifications of common home/office
appliances.
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il 000000I000000000 8 R Ooooooioor - | Doo (0ot
[0 O0I00000oooom (R A TR Q00000000 00 | 0000
Ooooomoiao 0 0000000oon (ot oo
1 | DOOUINE Describe the HO000IN0I00D0O0IEd: Audio Presentation, 16 | COl
basic properties of Fundamentals and Devices Chalk Board,
sound: pitch, frequency, | | | Bugic characteristics of sound | Tutorial.
loudness, fidelity, etc. signal: level and loudness,
OOUOINIExplain the pitch, frequency response,
operation and fidelity and linearity,
characteristics of Reverberation
microphones and 1.2 Audio level metering, decibel
loudspeakers. level in acoustic measurement
2N QDDDDDCIasmfy types |13 Microphone: working
of microphones and _ principle, sensitivity, nature
spea'kers. based on their of response, directional
application. characteristics,
UODUN Describe audio | | 4 Types: carbon, condenser,
recording methods like crystal, wireless
optical and digital ’ . .
(MP3). 1.5 Lo.ud.speaker. work1ng
principle, characteristic
impedance, watt capacity,
1.6 Classification of Loud-
speakers, woofers & tweeters
1.7 Sound recording: Optical
recording, stereophony and
multichannel sound, MP3
standard
2 | DOO0I00 Identify I o O Chalk-Board 12 | CO2

different types of audio
systems including home
theatres and Dolby
Digital.

JO0000IDescribe
digital consoles with
block diagrams and
applications.

OUOD0I Understand
FM tuner working

2.1 Audio system: home theatre
sound system, surrounds
sound, Dolby Digital.

2.2 Digital console: block
diagram, working principle,
applications.

2.3 FM tuner: concepts of digital

tuning, ICs used in FM tuner
TDA 7021T.

Model
Demonstration
Video
Demonstrations
Presentations
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principles and common
ICs like TDA 7021T.

OUO00IDesign and
explain a PA system
including impedance
matching and amplifier
selection.

2.4 PA addresses system:
planning, speaker impedance
matching, Characteristics,
power amplifier,
specification.

O0000ICompare 00000000000 0I0000I00000 | Chalk-Board, 14 | CO3
technologies like LCD, |000IOI000I00000CIOD Model
LED, PLASMA, HDTV, | 3 | pjgjtal TVs: - LCD, LED, | Demonstration,
4K and 3D TVs. PLASMA, HDTV,4K, 3-D | Video
LU0 Describe TV, projection TV, DTH Demonstrations,
various video interfaces: receiver. Presentations.
Composite, Component, |3 5 vjdeo interface: Composite,
HDML, SDI, etc. Component, Separate Video,
Digital Video, SDI, HDMI
Multimedia Interface),
Digital Video Interface
OO0OO0IExplain the HO0Omnoooomd oo Chalk-Board, 22 | CO4

construction and
working of appliances
like photocopiers,
microwave ovens and
washing machines.

OUO000Read and
interpret wiring
diagrams and technical
specifications.

00000 Describe the
operation of air
conditioners and
refrigerators.

000000 Explain types
and applications of
CCTYV systems.

000000 Understand
and explain the
integration of [oT in
modern home
appliances.

O A A

4.1 Photocopier: construction
and working principle

4.2 Microwave Oven: types,
single chip controllers,
wiring and safety
instructions, technical
specifications

4.3 Washing Machine: wiring
diagram, electronic
controller, technical
specifications, types

4.4 Air Conditioner and
Refrigerator: components,
features, applications,
technical specifications

4.5 CCTV: Introduction and
types

4.6 IoT in Home Appliances:
Overview of loT-enabled

Model
Demonstration,
Video
Demonstrations,
Presentations.
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trends

appliances (e.g., smart
thermostats, smart washing
machines, loT-enabled
refrigerators), sensors and
connectivity used, benefits
(remote monitoring, energy
efficiency), challenges and

L0

I 0
8 o

Q00000000000

Compare television technologies using a survey-based study.

Conduct a market survey of at least three LED TV brands.

Compare performance based on parameters like resolution, refresh rate, audio quality,
energy efficiency, etc.

Create a comparison chart/report with conclusions.

Dooiobduoooim

The teacher may assign assignments from each unit. All assignments must be completed
individually and submitted with clear diagrams, proper explanations and supporting calculations
where applicable.

Ul oooobodbodl otbooooo? ool oboooo ol obbbooor O oot obog
N o R

000 | O o0 00000000 OII00000) 0Oo0000Y oiooooao

[0 DO 0000l [l

1 | I |INTRODUCTION: Audio Fundamentals and COl1 16 25
Devices

2 | II | Audio System CO2 12 20

3 | III | Television Receivers and Video Systems CO3 14 25

4 | IV | Home / Office Appliances and IoT Integration CO4 22 30
L my m{ m{amj a0 000
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Do ogbtbobibbiobibggobibgono

o004l oiooitdoo

oo | oo oom | oo oo oom | oom
D%DDDDD%DD”D oomo | oooooo| oomooe | oooioo | ooooooooiooo | oooooow | omoinoo
0000 | OOooooo | Coooioon | oooioomiroooomoonnom | 00000 | oooooioo
W00 | gonoooonom Ooon | ooom 000I000n Ooon
0ooouoo: 0m 000Ono000mon;
O000m000 00000000 OI000000CI00]
Col 2 2 _ ] 3 ] 3
CcO2 2 2 ] ] 3 ] 2
CO3 2 1 ] ] 3 ] 2
CO4 3 1 ] ] 3 ] 2

000000000 High:03, Medium:02, Low:01

QiMoo ogibubibobibiboimboubidbbnbodon

mim

Dooooon

Wi

dooobotiOnmdoaiooooo

1 | Bali S.P.

Consumer Electronics

Pearson Education India.

2 | Bali R and Bali

S.P.

Audio video systems : Principle
Practices & Troubleshooting,

Khanna Book Publishing Co. (P)
Ltd.

3 | Gulati R.R.

Modern Television practice

New Age International
Publications (P) Ltd. New Delhi.

4 | Whitaker Jerry

and Benson Blair

Mastering Digital Television

McGraw-Hill Professional

o o A A [

minj Hi00o0o00om 000000000
1 | https://kdkce.edu.in/writereaddata/fckimagefile/ETC _6TH O | E book for Microwave
E-1%20Consumer%20E_U-V.pdf Oven
2 | https://www.srigcsrcollege.org/Electronics- Pdf for Home
7%20Consumer%?20Electronics.pdf appliances
3 | https://www.slideshare.net/slideshow/home-appliances- Home appliances
239119793/239119793

hoskoskook sk
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O00ooonOoonm25376002 HOTI00NOoooro3 (TH:4,1:0,P:0)

0T Dbhoooboodo

This course is designed to impart practical knowledge and technical skills for servicing and
troubleshooting various electronic equipment. It covers both analog and digital electronics
diagnostics, providing learners with a foundation in fault detection, repair and preventive
maintenance. The course also emphasizes the importance of correct usage of tools, techniques,
safety practices and handling modern Surface Mount Devices (SMDs).

00 hoobddtmbgbubbobmoiobobbinbgob g

. Ability to read, interpret and analyze circuit and block diagrams.
. Efficient fault-finding and component testing skills using standard procedures.
. Proficiency in using servicing tools, manuals and instruments.

. Capability to handle and rework Surface Mount Devices (SMDs).

. Familiarity with safety and precautionary measures during repair tasks.

R

After completing the course, students will be able to:

COl1: Identify and follow systematic fault-finding procedures in electronic equipment.
CO2: Test and diagnose faults in passive components.

CO3: Test and troubleshoot semiconductor devices including op-amps.

CO4: Apply digital troubleshooting techniques to test ICs and logic circuits.

CO5: Identify, differentiate, repair and rework different types of surface mount assemblies.
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[ooibdbiboobbigtibbobubbloiboiobuiyooibingoug e

(0| 000000IDoooolon [0000000I0000000I0000000 000 (D000
(0 | Do0oOooooOo QiI0I000000I0D000000n 00 | 0Oo0m
Ooooomoian 0 000 OO0
1 (000000 OOiorootoiDuoioniroooooioobbononr Procedures | 14 | COl
Understand fault- | Inside An Electronic Equipment: Reading Drawings And
finding processes | Diagrams, Block Diagram, Circuit Diagram, Wiring
in passive Diagram; Dis-assembly and re-assembly of equipment,
component. Equipment Failures and causes such as poor design,
production deficiencies, careless storage and transport,
inappropriate operating conditions, Nature of faults, Fault
location procedure, Fault finding aids, Service and
maintenance manuals and instruction manuals, Test and
Measuring instruments, special tools Troubleshooting
techniques, Approaching components for tests, Ground in
Electronic Equipment, Temperature sensitive Intermittent
problems Corrective actions, Situations where repairs
should not be attempted.
2 | 0000000 Test COIonoo0miroidoiniiiOoCbo0oontiIPassive 10 | CO2
passive Components- Resistors, Capacitors, Inductors
components and | payj¢ finding, testing and servicing- Fixed resistors,
recognize failure |y, aple resistors, potentiometers, failures in
patterns. potentiometers, LDRs and Thermistors Types of
capacitors and their performance, capacitors, variable
capacitor types, inductors.
3 (00000 Test COIonoiOIn00d0onoOotno0ICi0toinooid Types of 10 | CO3
and diagnose semiconductor devices, Causes of failure in
semiconductor Semiconductor Devices, Types of failure Test procedures
components. for Diodes, special types of Diodes, Bipolar Junction
Transistors, Field Effect Transistors, Thyristors
Operational Amplifiers, Fault diagnosis in op-amp circuits
4 | 000000 COiionooinoiobomooitioodooooiboom I1C 15 | CO4
Analyze digital | identification, IC pin-outs, Handling ICs. Digital
ICs and logic troubleshooting methods — typical faults, testing digital
circuit faults. ICs with pulse generators Logic clip, Logic Probe, Logic
Pulser. Testing of flip-flops, counters, registers,
multiplexers and de-multiplexers, encoders and decoders,
Tri-state logic.
5 (00000 (Y o AR 15 | COS5
Identify SMD . Identification of SMD Components, Difference between
0OUON Find SMT and Through Hole.
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difference Key steps to rework and Repair of Surface Mount
between SMT Assemblies ( Surface Mount Technology and surface
and Through mount devices).

Hole. Surface Mount Semiconductor packages(key features) —

UDDUOE steps | gmal Outline Packages: SOIC , TSOP

to repair SMD. Quad Flat Pack TQFP, LQFP
ad Flat Packages: ,
0o et 8
Differentiate Ball Grid Array (BGA)
between SMD Factors for Choosing the Right SMD Package
Packages.

Packaging of Passive Components as SMDs.

(Il 00OOoOoododl otbooooo! ool ggboooool obbbooor Ol gopoiooobo
N o R N

O | OO0 COmxonan O00000 | 0oo0oon Coioomooo

i Qoo Oooom []

1 | T | Fundamentals of Troubleshooting COl 14 25

2 | I | Faults in Passive Components CO2 10 10

3 | II' | Semiconductor Testing Techniques CO3 10 25

4 | IV | Digital Circuit Testing Techniques CO4 15 25

5 | V | Surface Mount Device CO5 15 15
000z 00 0o

Do ogpubooibbiobibggobibgona

Hoo0itOdoioooiOoitdooo
q000 oo Hoid gooo | booo H{mjin Qoo oood
0000 Q00000 | 0bodiody dooitdl (dbolot | Doobojoddiooor - 0oooooo | Omoiood
00 0ond HO0I000 | Do0oiooo | DooooO0p Oboooodonodr | Loooowd ( Ooobooa
Q0000000 Qooot | foo O0ooooar Qoao
Do00ioo il OO000I00OmIIal
Hoo0oo DolooIooo Qi0ooimoonod
COl1 3 3 2 2 1 2 2
CO2 3 2 2 1 - 2 2
CO3 3 3 2 2 - 2 1
CO4 3 3 2 3 - 2 1
CO5 3 3 2 3 2 2 2
Q00000 High:03, Medium:02, Low:01
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Do botibbibbooibomoboodbiirub oo

Wi O0o00an NN Ooamooon
1 |J. Millman & Halkias | Electronic Devices & Circuits McGraw-Hill
2 |R.S. Sedha A Textbook of Applied Electronics S. Chand
3 | Robert L. Boylestad | Electronic Devices & Circuit Theory | Pearson
4 | G.K. Mithal Electronic Devices and Circuits Khanna Publishers

o o

minj Oi00Mmooooonm 000000000

1 | https://www.allaboutci | Comprehensive tutorials, circuit explanations, troubleshooting

rcuits.com techniques and forums on electronics.

2 | https://www.electronic | Offers fundamental and advanced electronics tutorials,

s-tutorials.ws including component testing and repair basics.

3 | https://www.ti.com Texas Instruments’ official site — includes datasheets,
application notes and design tools related to ICs and
analog/digital troubleshooting.

4 | https://learn.sparkfun.c | Practical guides and how-to articles on handling electronics

om

components and using repair tools.

koskskosk sk
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O00000NOO00m25396002 L0I00N0oobrolz4 (TH:0,T:0,P:10)

00 O0ooigbbooio

To provide hands-on experience and practical knowledge to students. It helps bridge the gap
between theoretical concepts and real-world applications, enhancing problem- solving skill and
technical proficiency. Additionally, it fosters innovation and creativity, preparing students for
industry challenges and career opportunities.

0o fhoObddbmbgbdobobimuiobibbinboug o

Technical proficiency, problem solving, project management, innovation, teamwork and
effective communication, aligning theoretical knowledge with practical application in industry.

0ol DobbibibubiboobbbidbiobbguuoroOoro

Students will be able to achieve & demonstrate the following COs on completion of course
based learning.

CO1 - Students will relate each sensor's functionality with possible project applications
CO2 - To develop hands on experiences to apply their course knowledge.
CO3 - Develop Testing and trouble-shooting skill to enable the maintenance of existing system.

CO4 - Analyzing the outcomes mention in the synopsis of Major Project-I, to familiarize
students with an outcome based environment.

COS5 - Prepare a Detailed Project Report (DPR) to familiarize students with the industry-
standard submission process.
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0O0oougoool booboibdl douoogol bbbt guidodol toougibbon
o

O | OLO0oooIoooooot0 Obo0boibbOibooooitodoo HOI| DODooa

00 O000000000I00000oOad Qo0dlioorOmnioo Ol | doo
Qoiiogonooon 0oi0000I0mInd L1000

1 | 00000 Identify and | UU0IOINNOUOITOOO0OODOOO0I00IOOIOODIODLE | 30 | CO1

classify industrial
Sensors.

UOOOI Interface
selected sensors with
microcontroller or
PLC.

000000 Perform
real-time data
acquisition and
transfer using DAQ
system.

000000 Apply the
interfacing
knowledge in
planning project
implementation

000000 O00I000ooI00C00oom

(Group size: 0II0I0II0000OOI0

Each group selects U000 0000000 from Part A
Sensors are to be interfaced with U]

Each group must perform UULUIO00DI00I0000NE
0O through D0DI0OONODIIONOD L D DOI0D0I00L
00000007 (Ethernet / Wi-Fi / GPRY))

HofDhiinoitiiitorobbolbiinooooooo0

Hands-on practice with industrial/environmental
sensors including:

« RTD (Pt100)

* NTC Thermistor
« LM35

* Photovoltaic cell

» Air Humidity & Temp Transmitter (e.g.,
DHT11/22)

* Gas/Smoke Sensor (MQ-x series)

» Air Quality Sensor (e.g., MQ135)

» Atmospheric Pressure Sensor (BMP180)
* Limit Switch

 Capacitive Displacement Sensor

HodliomitoiboOontirbboiboibirooidoonog
I |

0 A A
L0o0ooomg

» Interfacing sensors with DAQ system (4
analog inputs, 8 digital/pulse inputs, 4 relay
outputs).
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* Logging sensor data via USB to PC or SD
card.

» Transfer data using:
— Serial to Ethernet module

— Serial to Wi-Fi (ESP module) and Web
Dashboard

— Serial to GPRS module (SIM800L) for
remote logging

» Access real-time values via embedded web
server. sensor usage in their selected project
concept)

000000 Design a CO000NOIN00I D 00ICOmo000e00m 50 | CO2
PCB for your circuit. | i) PCB fabrication
DfDP%D]imF ormation | (] Test PCB for correct routes and connection.
0 :
JI0] Component Placement and Soldering

0OU0I0 Component
Mounting and
testing.
000000 Testing of | DO0OIONOO0NODI0OOIOOIOI00DOOCOD 20 | CO3
circuit and _ 00 Testing of project.
troubleshooting
steps. 00 Troubleshoot the problem,
000000 Outcome CO00I0NIOO000nonOonn oo 40 | CO4
analysis in terms of | 777 Check your project for set output.
correlation with the '
required output. i I'f out‘comes do not match expectations, .

identify the reasons and develop appropriate

solutions.
0O00O00ITo make a | JO00I0NO0000000000000000000001000000 20 | COS5
project report in the

given format.

O] Cover page:- Name of Institute; Project
name; name of students; Class; Name of
Project Head.

JI0T Certificate
JI0IIAcknowledgements
000 Abstract

000 Content page
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UO0000O0D Introduction and use of project in
industry or in society.

UO0000O0I Component detail

» Details of selection of Component with
specification.

LO00000IOC Design of circuit.

* Design a circuit for project problem.

» PCB design on a software.

» Fabrication methodology.

* Testing and troubleshooting of circuit.
UO00000000 Estimation.
UO0000OIDTReferences and bibliography

Il Oo000ddoiggoooooooo
. Projects must be initiated in the Fifth Semester and continued in the Sixth Semester.
. The same group must continue unless exceptional changes are approved by faculty.

. A progress report from the Fifth Semester must be submitted at the beginning of the Sixth
Semester.

gl obbtudoihbidibbibinoooo

Qiii0IDDO 00000

0 Project topic selection and approval.

0 Initial work must begin and be documented.

0 Submit a Progress Report at the end of the semester.

000001000O000000

0 Complete implementation, testing and documentation.

0 Final submission by the deadline announced by the department (typically 2 weeks before

final exams).

OoiIoooOooomooimooooooood
0 Final Project Report (Bound hard copy)

0 Soft Copy of Report (PDF format)
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©c © O O

Presentation Slides (PPT or PDF)
Code Files / Simulation Files (if applicable)
Circuit Diagrams / PCB Layouts (if applicable)

Video Demonstration

giiiiingdobhoibbibobood

© © ©O

00O

Internal Review: Mid-term project review by project coordinator.
Final Evaluation: External examiner and internal guide.
Demonstration: Live demo or video demonstration is mandatory.

Plagiarism Check: Projects must be original or properly credited.

nOoooobodbobobl obgiboool i jgggbogooouiroooLool r ohbobooa
gogoogon

i

I A

Digital Multimeter (DMM) —( Having following Functions: DC/AC voltage, DC/AC
current, resistance, diode voltage, diode continuity, Measurement of Capacitance,
inductance

Resolution: 3-1/2 digits LCD Display with a maximum reading of 1999.

I/p Impedance: 10 M

Voltage Measurement: DC/AC: .1mV-1000V

Current Measurement: DC/AC: .1pAto 10 A

Resistance: 200 -20M ;

Capacitance:- 10 pfto 200 |

3RZHU 6LQJOH VWDQGDUG YROW EDWWHU\

Electronics Work Bench

An integrated workbench consisting of instrument panel and working table should
suitable for students to learn and perform various experiments of electronics and
electrical related subjects.

Measuring Instruments should internally electrically connect and fitted in the panel such
that only front panel and necessary interfaces are easily accessible to use.

Structure of workbench should be made up of 1.5 mm thick CRC nicely coated pipes
with top made up of good quality 18 mm thick plywood and covered withl1.5 mm off
white colour mica. The bench working area should be covered by 2 mm thick antistatic
mat which help students to controls static discharge as static cause interference or
damage to students, equipment and circuitry.
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Structure and design of Workbench should follow the below specifications:

1.  The basic structure should be made of 38 x 38 x 1.5 mm CRC nicely coated pipes
for sturdiness.

2. The overall dimensions of Workbench should be not less than W = 1200 mm; D =
700 mm; H= 1350 mm

3. MS drawers 03 numbers W = 270 mm; D = 370 mm; H = 100 mm and thickness
1.2mm with handle & separate lock on each drawer should be provided

4 For the panel section, raised back height of 1200mm from floor with matching
height support from the side at a depth 500mm for instrument housing with a MS
Panel strip below it for housing Electrical Sockets and Switches for external use.

5. Two Pole MCB (32A — Havells / Siemens) to be provided for safety of Workbench
Workbench should have the following key features:

1. Digital Storage Oscilloscope: 100MHz Digital Storage Oscilloscope Bandwidth
four Channel, Sample Rate: 1G/s Display: 7" colour LCD

2. Function Generator : 30MHz Function Generator Frequency output: 35MHz
having 2 Sampling Rate: Max 300MSa/s, Vertical resolution: 14 bits 1  +]

' DYHIRW@IWKURRPSUHKHAQYHYRM® SEKBDNALFY HIR U |
DQG EXLON EQWDHIRUIPRS UHKPRGE X DIBXVQIFRVGE R Q V

)O 30 )6. 6ZHHBQBXUVBPQMDEY9, (:VXSSRUWSHTGD
LQFK /&' 86% ,QWHUIDFH

'LILWROWLPHWEHWDIDPE' GLV O DER FN.JIRPW[UHDGLC

9R O WPLHIIV X UK B\HRQW'& DQG 9$& '& $&F X U XHBQ\
WRS$ $&9IUHTXHEVWSRNWH JUHT X HOIFLV VEDS B L W |
PHDVXURPHRGH 'LRGH FKHFRHPW@G &RQWLQXLW\

OXOWLSRKWSREINMSSR\2ZXWSXW 9 $ % 9 §
DGMXVWDBEBOHW I&RP 9

$'XDOWUDFNOL@MXVWBPEDYHGCPSS5HVROXWLRQ P9
IRDBHIXODWLRQ P9 /ILQHHIXODWIPRQ@PYLSS(
I1RLVIWSODG LJRWY ROWDJOHGLIJRWBXUUHQMWQ GLFIR
YROWDJH FXUUHQW 2YHU 5DQJH ,QGLFDWLH

BROGHULQJ DQG GHVROGHULQJ VWDWLRQ
7THPS FRQWUROOHG VROGHULQJ DQG GHVROG

) H
AL

 Q

HU

OXOWLSOH R S '"& 3BRZHU 6XSSO\

JRILF 3XGXIOWH 5DWH a  +]
3 X O:VLIHG W K PV
7HVW 3RLQW 3URWHFWHR Q@D[9 6\QF ,QSXW ,PSHG

DQ

/IRJLF B3UREH /RJLF Z7IQDO BQSXW OHYHO
&026 ! 9FF *©
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JRJLF 6LIJIQDO LUQSXW®OH®HO
&026 9FF *

OD[ VXSSO\ YROWDJH ZLWKVWDQG
3RZHU VXSSO\ UD®BLHQDO LQSXW LPSHGDQFH (
OD[ LQSXW VLIJQDO IUHTXHQF\ 0+] OLQLPXP G

HW

BROGHULQJ ,URQ

'"HVNWRS 3& 6SHFL; HFDOWIZROR ZHHW NWR S

3 UR F HORGRHOWKH QQW IR B HE 0%FDFKH RUXSWR
*+]7XUER
&38 &DFKH 0%

2SHUDWLQJ I6Q\G\RE W
9LGHR &DUG ,QWHOS 8+' *UDSKLFV ZLWK VKD
OHPRU\ 6WRUDJH

5%0 *% '"'5 [ *% DW 07 V
6 WR U5 *% 0 3&,H 190H 6ROLG 6WDWH '"ULYH
‘'LVSOD\ 6L]H LQFKHYV

SDQM®H /(' 'LVSOD\
OXOWLPHGLD .H\ERDUG 2SWLFDO ORXVH

U H

Latest Circuit Simulator and PCB design software (proteus 8 professional, multisim,
pspice etc.)

3&HDEULFODNFKRQRUNDQHD<[ = [ [ PPOLQLP
GUKBW@H]H PP OLQLPRRWWUDFH VFPPFRPLO<UHVRO
PP6SLQGOHHG; 530 USBSLQBRWRAU/'& PRW
'"HS WK Q \OL@BG M X V \V§ R W@ R B RV MFZFCRUHW (7R RROXHD® 0B Q )
7JRRIOROGHUL Q BKWERHYHO VRV SHABWLIRLD RE/QHEQIGE& D
$OXPLOXPRUGMAVHUEIBU ;;OHWFHOQRQP DQGFRGH
. < =GULYAWHSBRWFRRZHRQVXPSWLR@& : 6RXQG
HQFORVXUH ,QWHJUDWHGGFRZWDWLQJ BLWWHP

$ GRIWZDUKBR86%ULY HDW X BW U X UKRE$ O ONHH) Q R¥& R U
3RZHU 6XSSO\ QR t 86% FDEOH QR t 3DWFK

10

6 HQ WRUD L DKNJH Q WRID V. KRNEE Q W HRIDKHVD JR 7H Q D BS@HEG
EDVHEBUDSKWRXEKZLWRE K ROWWHR FH\BVRIULWE&LJIIL\G S
LILWRRBEQY SO OR 'LILWREY SXIVQ VL VIWRQD D@S QWD Q D
RXWSMRMRPPXQLBSRWMREDQBON '$4 IRDFTXLGD BB
7ZLPHOR QLW RYLOLIWED WR Q L W RULIVWPW PR Q L W RARL /.7 R
YIHZ IQ) WH RABXWZDYHRPV ,QrHWQ) 1RQ 2 ,QrHWY 3RZHJ &XUHN

,QVWUXP BDQW ODMLIRQWLD @ MR DONR HWUR 9 WR 3WR , WH
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&RQYHEVWRW RUJED \DWQ/@® Z3D YO WolKU AU % X]]HU %0
*UDSK

$OPRPSRQWERKDE X P LRXRZ A BWD BGHD WHINQRD KSS X P
VLQSBEBYHURPSUHNY&GIRSW KWWHD POKBIK RPP P W K LGFINP L
ERDRRP S QDB VIHMWWEKHWZRRFNDHBDHVEFRQQ HEWR
DFFHVVRULHYV DQG PDQXDOV PXVW EH VXSSOLHG

/THPSHUDWXUH MHEXRUPEMIWRHBKHUPRFRXSOH

2 SWADO 6HOWRU SKRRYRAMLF &HD /' 5 / LIKW' HSHYGHOWVS MMWWRU
SKRWRWUBQVBKWRBR GLRGH

, 5 6HQVRU('

SUHVGXQOW RU O3DDFF 2X8XW P$,3 FHUDPYKR
UHVLVWDQFH DQWL YLEUDWLRQ

'LVSODFIBPR@MU7 3RWHQW LERHRHRIE P F IGA MBI D
VHQVRU

JRUFH 6HQVRU 6WUDLQ *DXJH /RDG &HOO

(QYLURGPBYRH Q \$ROUF R KIRQWWRWP L GALMQ V)R UsHH Q )
6PRNH '"HWHFWRU

6ZLWFKHV

3UR[LPLW\ 6HQVRUYV
6SHHG 6HQVRU
%LRPHGLFDO 6HQVRUV

) BZ VHORU' LJMID AVSD  ( GRRP DICHIF WSH 66 HPRAWRGH 56
FRPPXQLFDWLRQ FDUERQ VWHHO ERG\

SLEUDWLRQ VHQVRW HWF

FN

FH

/ R

S
DD\
OH

11

OLFURFRQWUROOHU FRPSDWLEOH '$4 WUDLQHU

+

+ ++ ++ + + H+ H+ H+ H +H

'$4 ZLWK DQDORJ LQSXWV SXOVH LQSXWV
6HULDO WR (WKHUQHMWQ G/MHURDONWR *356 SUR
( WKHUQHWDQG *356 PRGHP

3XVK WR RQ VZLWFKHV YLVXDO LQGLFDWRUYV
(PEHGGHG ZHE VHUYHU DQG DSSOLFDWLRQ VR
$UGXLQR FRPSDWLEOH

8VHU UHFRQ¢JXUDEOH DQG UHSURJUDPPDEOH
 R7JDWHZDY XYL@IQG (WKHUQHW

8VHU IULHKGION[SODQDWRU\ VA\VWHP
([SHULPHQWY FRQ¢JXUDEOH WKURXJK SDWFK
2Q0LQH SURGXFW WXWRULDO

W R

| W

KL

E R
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1 | I |Smart Sensor Interfacing with DAQ and COl 30 15
Communication Protocols

2 | I |Circuit Making exercise CO2 50 30

3 | III |Testing and Maintenance CO3 20 20

4 | IV |Analysis of outcome CO4 40 20

5| V [|Preparation of Project report COs5 20 15
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CO5 1 1 - 1 3 3 3
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N Cooooo aaooon 000mnoad
1 |Texas Instruments | The Transistor and Diode Data Book for | Texas Instrument,
Incorporated Design Engineers Incorporated
Microprocessor Data Handbook BPB
3 |Jerry C. Whitaker | The Communications Facility Design ISBN 9780849309083
Handbook
Jerry C. Whitaker | The Resource Handbook of Electronics | ISBN 9781315220673
5 |S.A. Khan Mini & Major Electronics Projects Pustak Mahal
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1 | https://onlinecourses.nptel.ac.in/noc22 ee25/p | Electronics equipment integration and
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The course on Entrepreneurship and Start-ups is designed to equip students with the skills and
mindset required to create, manage and grow entrepreneurial ventures. It covers critical
elements of entrepreneurship, from identifying business ideas to scaling and financing start-ups.
Given the growing emphasis on self-employment and innovation, this course provides the
necessary foundation for aspiring entrepreneurs to transform ideas into sustainable businesses.

0ol hoobdobibbobobidibbuoodobiudoogao

1. Demonstrate a thorough understanding of entrepreneurial principles and the process of
setting up a start-up.

2. Develop practical skills in business planning, market analysis and competitive strategy.

3. Utilize effective financial, management and organizational skills.

4. Communicate business ideas clearly to potential investors and stakeholders.

5. Apply ethical principles and an understanding of corporate social responsibility in their
business ventures.

6. Employ an understanding of business exit strategies and legal aspects, ensuring smooth

transitions or closures as needed.

R A
By the end of this course, students will be able to:

CO1: Explain key concepts, traits and motivations for entrepreneurship and understand the
startup ecosystem and MSME structure.

CO2: Develop and refine business ideas, visualize the business and create a coherent business
plan.

CO3: Conduct market and competitive analysis and develop marketing, risk and SWOT
strategies.

CO4: Demonstrate knowledge of organizational structure, talent management and financial
management within a start-up.

CO5: Identify various financing methods for start-ups, create investor pitches and understand
intellectual property protections.

CO6: Develop project proposals, understand corporate social responsibility, business ethics and
establish exit strategies.
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1 |UOOUI0 Define and | Definitions, traits of an Lecture, 4 | COl
describe traits of entrepreneur, types of business Case studies,
entrepreneurs and structures, motivation, Group
types of business Similarities/differences between discussions
structures. entrepreneurs and managers,
00000 Compare the MSME and Start-ups policies of
roles of entrepreneurs India, Uttarakhand Start-ups
vs. managers; explain | Policy 2023 and Start-ups
MSME industry registration process.
registration. Scheme of assistance by
entrepreneurial support agencies at
National, State and District level:
NSIC, NRDC, DC, SIDBI,
NABARD, Commercial Banks ,
SFCs, Technical Consultancy
Organization, KVIB, DIC, TBI
(Technology Business Incubators)
and STEP (Science and
Technology Entrepreneur Park)
2 | O00O0IONdentity Discovering ideas, visualizing Brainstorming 4 | CO2
and visualize business, activity map, sessions,
potential business Components of a business plan Idea
ideas. workshops,
00000 Develop a Group projects
structured business
plan covering all
essential elements.
3 |000U0IO Conduct Market analysis, identifying Market research | 8 | CO3

market and
competitive analysis
and develop
strategies.

00000 Develop a
SWOT-based risk
analysis and
mitigation plan.

target market, competition
evaluation, strategy
development. Risk analysis,
SWOT analysis

projects, SWOT
Analysis,
Role-playing
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4 |00000Describe an | Company’s organization structure, | Role-playing, CO4
organization’s recruitment, talent management, Organizational
structure and Financial organization, budgeting, | simulations,
manage talent in financial management includes Interactive
start-ups. elementary knowledge of income | discussions
000070 Apply tax, excise duty, custom duty and
financial management GST for start-ups.
principles to start-
ups.
5 | 000000 Identify Financing methods for start-ups, | Guest lectures, CO5
financing methods creating investor pitches, Patenting | Pitch
and effectively pitch | and licenses. Infringement related | development
to investors. to patents. and
00000 Understand | IPR (intellectual property right) | Presentation,
patenting processes introduction and its importance for Peer feedback
and the importance of | start-ups.
licenses.
6 | 00000 Prepare Project planning, succession Project proposal CO6
project proposals and | strategies, harvesting, bankruptcy | drafting,
artlcula}te exit Business ethics, Corporate Social Succession
strategies. Responsibility (CSR), Export- strategy
OO0U0IN Evaluate the | Import policies exerc1ses,.
importance of Case studies
business ethics and
CSR.

I 1
0
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Prepare a report on different funding schemes by the State and Central Government available
for setting up a small business model. 2. Prepare a DPR for small scale industry setup, for
obtaining a loan.

QofiboUoom

The teacher may assign assignments from each unit. All assignments must be completed
individually and submitted with clear diagrams, proper explanations and supporting calculations
where applicable.
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1 | I |Introduction to Entrepreneurship & Start—Ups COl1 04 10

2 | II |Business Ideas and Their Implementation CO2 04 15

3 | III |Idea to Start-Up CO3 08 25

4 | IV | Management CO4 06 15

5| V |Financing and Protection of Ideas CO5 04 20

6 | VI |Project Proposal and Exit Strategies CO6 06 15
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1 | A. K. Singh | Entrepreneurship Development and Jain Book Agency (JBA)
Management publishes, New Delhi
2 | R.K. Singal | Entrepreneurship Development & S K Kataria and Sons;
Management ISBN: 978-8189757007
3 | Steve Blank | The Startup Owner’s Manual: The Step-by- K & S Ranch
& Bob Dorf | Step Guide for Building a Great Company ISBN — 978-0984999392
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1 | https://www.startupindia.gov.in/ Startupindia

2 | https://dpiit.gov.in/startup-india/startup-india- Startup-India-Initiative
initiative

3 | https://startuputtarakhand.uk.gov.in/ Startup uttarakhand

4 | https://investuttarakhand.uk.gov.in/themes/backe | Invest uttarakhand
nd/acts/act_english1713163094.pdf

5 | https://www.f6s.com/companies/india/uttarakha | Startup Companies in Uttarakhand
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