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l,cgcnd:; l,-l.ei:tLli-e.T-Tut,.rriaii'le:rlrer GuiriedS;tudcnlActr'"iii,. P - Pi.acticiri. C-Credrr:
't'-I'c:rchcr Assessnrent shall be based tbllou'ing conrponerrts: Quiz/Assignnrent/ PrqectiPanicipatitrn irr
('iass. giren that rio cclrponent shall er-ceed more than l0 i,-la:-ks.

C- or,r r-se E.,Jucational Obj ectives (CEOs) :

l. -ib 
introdr-rce theSasie functional elements of instrumentation

2. To iirtiodLrce iirc iirldameniais of eiectricai anci eiectronic instrurnents

i. To edLrcate on tire comparison betrveen various meesurement techniques

4. Io introducc various storage and displal,'devices

5. To introciuce various transciucers and the data acquisition system

Course Outcomes (COs):
After corrpletion of this course the students are expected to be able to demonstrate follorving klorvledge,
skills and attitudes.

The stucients rvill be able tol *
I . .l.d apply knorvledge of measurement system.

2. .16 identify,Jorrnulate, and solv,e the fundamentals of electrical and electror.ric instrurnents

3. I)crrruusiratc vlrit-lus rypes oii+rtroduee-t"arieus storage and display dcvices.

-1. Dernonstrate variotrs npes oltransciucers and the data acqrrisition s1 stcnr.

Syllabus

Unit-I
Introduction to rneasurentent: Definition, application and ry-pes of measurement Systern,Accuracy,
Precision, sensitivity, Resolution. Functional elements of an instrument - Static and dynamic
cltaracteristics - Errors in nreasurernent -Statistical evaluaiion of measurement data - Standards and
ca libration.

Unit-II r

ELECTRICAL AND ELECTRONICS II{STRUN{ENTS:
Constnrction and operation of n-iovinq coil. rnoving iron.Theory ancl Operatioi-r of D'arson.,'ai.

Gl{uz-
Ch:i11:erson
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I nit-!\j
5 ! 0IiACIi AND DISPLAY DEI'ICES
\l;rirnclic disk and tapc - Recorders, digital plcrrers arrd printers. CRT tiisplay- .iigiral (_RO, LED, LtD
,\' ,i,:i tn;rlt iv rliqnln., - i)ata I ^^^-..-""r'..J

I i rr it-\/
I 11/\NSDUCERS AND DATA ACQT-IISITION SYSTT}IS
t lrrssiflcation of transducers - Seiection of transduccrs - Resistive, caoacitive
l'icz.clcctric, Hall effect, optical and digital transducers - Elements of data
l).'.,\ converters - Smart sensors.

& inductit,e transducer-s
acquisition s),stem - .\tD.

I'rrxt Books:
i. I{.S. Kalsi, 'Electronic Instrumentation', Tata McGrarv Hill, II Edition 2004,2. D.V.S. Mcodhy, 'Transducers and Instrumentation', Prentice Hall of India pvt LId.2Am.

Rcfercnces :

i A.J. Bouwens, 'Digitar Instrumentation', Tata rV{cGraw Hiil, rggl .2' Martin Reissland, 'Electrical Measurements', Nerv Age International (p) Ltd., Delhi, 2001.3' Alan. S' h{orris, Principles of Measurements and Instrumentation,2nd Edition, prentice Halln cf
, India,

List of Exper.iments:

I . Study of CRO and perform component testinft using CRO. .

?.. Studv of
l.iiStudv an

? I!: ?i?.)' u s i ng*Li ss aj ous oattern wi th Glpof C RO.
m'Jllaln uslna slarns oailoe 1

-+

.5.

(r.

7.

ll.
().

10.

(Linear Variable Di fferential Transfo rmer) characreri s tics.
Study of lhnciion genArato, rvith its application.
To study and find out the balance condition for the Maxwell's bridge.

To study and find out the balance condition for the Anderson's Bridge.

To study and find out the balance conditio, for the Schering bridge.
To study and find out the balance condition for the Hay's oridge. 

-
To study and find out the balance condition for the wein's bridge.

Grtrrz
-chairllersonBocrd of Stuclies
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f)inln-. in Fl^^+-^-:^- ^--t r-^-rv i i' i'r iii -i iir i-iuc ii-uiiics An(i i iisirumentation Engineering

Legenos: L - Lecture; r - TutoriavTeacher Guideo stuoeniaEivity; p _ pra-icat; -g -;dit:*Teacher Assessment shail be trased fofiorving compon""o, qriJi.rr;"i#*ri;
in clees oi._,on t!"-4 

uE ua;(tr ruuulYlng components: Quiz:/AssignmenU ProjectParticipation!i: Liasi, givcii iiiai no compoiient shaii exceed more than 10 marks.

Course Ed uction Objectives (CEO's) :-
The subject aims to provide the studeni rvith:

' An understanding of basic Electronics Engg. abstractions on rvhich analysis and desien oielectronic circuits and systems are based,lisic devicerl unufog una aigitut; urainstrumentation abstractions.

' The capability to use abstractions to analyze and design simple electronic circuits.
' An understanding of horv devices such ai serniconductor diodes, rectifiers, and bi-polarjunction transistors are rvorking and horv they are used in tt-," a"rign oiuseful circuits.

Course Outcomes:-
l ' students rvill: Learn horv to develop and employ circuit models for elementary electronic components,e.g., resistors, sources, inductors, capacitors, diodes and transistors;
2' Become adept at using various methods c-f circuii analysis, inciuding simpiified methods such as series-parallel reductions, voltage and current dividers, etc.
3. Develop the capabilify to analvze and riesrsn sirnnle r"i*r,ii" a^-+a:-:-^ .. ^.- ,:..
transistors using the concepts ofjoad li;";, ;;;;;;;,;, ;;ffiffiilil;:i;fl:'"ments such as

Syllabus

UNIT.I
Electrons and holes in serniconductors. carrier Statistics, Energy bands in intrinsic and extrinsicsilicon; Mechanism of cument llow in a semiconductor; carrier transport: cliflirsion current, driftcurrent' mobility and resistivity; Generation and recombination of carriers; poisso, andcontinuity equations, Hall Effects.

UNIT-II
Evolution and Impact of Elec(onics in indushies and in society, Farniliarization of Resistors,Capacitors, Inductors, Transformers and Electro mechanical components, pN Junction diode:Structure, Principle of operation, photo diode, fpO, Sotar ceit.
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T'\IT-III
R-ectillers and po''ver supplies: Half l','ave and full wave rectifier, capaciio-r fiiter, zenervoitageregulator

TJNIT-IV
Bipolar-iunction transistor: basic operation, current components and equations, CB, CE and CCconiiguration, input and output characteristics, Early edct, Region of operations: acti'e, cut-off
anci saruration region. BjT as an ampiifier.

UNIT-V
FET: JFET- construction, n-channel and p-channel transistors, drain and transfer charaeteristie.s,parameters' Equivaient modei and voltage gain, analysis of FET in cG, cs and cDconfiguration' Enhancement and Depletion I{OSFET drain and transfer Characteristics.

References
l. Bell, D. A-, Electronic Devices and circuits, oxford uni'ersity press
2' Boylested, R. L. and Nashelsky, L., Electronic Devices and Circuit Theory, pearson

Education
3. IVfillman and Halkias: Integrated electronics, TMH4. Graham Bell: Electronic Devices and Circuiis, pHI.
5' Vijay Baru' Rajendra Kaduskar, Sunil T. Gaikwad, Basics of Electronics Engineering,

Wiley India pvt. Ltd

List of experiments.

1' 
*Tr','::,r::tion 

rvith Laboratory Instrunrents (oscilloscope, Function Generator, Digitaliriuiiiiii!ili r r-)C Po."',,er Supply)
2. Characteization of passive Circuit Elements (R, L, C)3. Time & Frequency Response of RC and RL Circuiis 

'
4. V-I curve for p-N Junction Diodes.
5. V-I curve for Zener Diode.
5. Zener as a voitage reguiator
7. Half-wave and Full-wave( center tapped and Bridge) Rectifiers8' Bipolar Junction Transistor (BJT) circuits ltnverteicommon Emitter Amplifier)9. To deterrr',ine Drain and Transfercharacteristics of jFET Amplifier. r
10. To determine Drain and Transfer Characteristics of MOSFET Amplifier

G+€-
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Diplonra in (Electronics an,J Instrumentation)

Legends: L - Lecture; T - Tutorial/TeacherGuided StudentActivitr p * p.*ti.rl; c {r.diq*Teacher Assessment shall be based follo'ring components: Quiz/Assignment/ Project/participation in
Class. given that no cornpcnent shall exceed more than i 0 marks.

Course Objectives:-

1. Obtain an understanding of physical iarvs governing electromagnetic effects in the form
of Maxwell's equations

2. Understand the concepts of static and time varying fields with an emphasis on lvave
propagaiion

Course Outcomes:-

After completion of this course students should be able to

1. Apply vector calculus to determine the eleetric and magnetic fields and
to specified charge and curent distribution.

2. Apply Maxwell's equation in DiiTerential and integral forms for
aporopriate problems involving static as well as time varying fields.

3. Discttss andanalyze propagation of electromagnetic u,ayes in free space, dielectric and
condtrclino merlia

Syllabus

UNIT I _ ELECTROSTATICS I

Introduction to various Co-ordinate systems and Co-ordinate transformations, Vector calculus,
Divergence and Stokes theorem, Laplacian of a scalar and vector, Coulomb's larv, Electric field
intensity, Electric fields due to: point, Iine, surface and volume charge distributions, Electric flux
density, Gauss's law and its application, Electric potential, Potential gradient, Electric dipole:
dipole moment, potential & electric field intensity due to dipole, Enefiy stored in electrostatic
fields, Method of images.

UNIT II _ ELECTROSTATICS il

eiiergy storeci ciue

the solution of

Gler-
i:hhlrPerson
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PLrlssLrn's anci Lapiace's equaiions. solution of I-aplace's equation, Uniqueness theoren.i,ca,a.-itor and capacitance, Eiectti. ro.,rra".>, ."ri,,r"G"Diff...nt erectric ciirrenis a.d current
*::.:;::"r-;::Iil:ij;,:ffi:TJ;.;.i."r*,,;;j;iJ;';1;ctric ne,d, Equation orcontinuity and

TTNIT III _ TIAGNETOSTATICS

\{agnetic fleld intensity, Magnetic flux, Magnetic fl,x density, Biot-Sa,art L,arv, Magnetic fieldcjue to: straight conciuctors, circular loop, infinite sheet or.ro.rrt. Ampere,s cireuital larv and itsapplication' Magnetic scalar ancl vector potential, Force on a moving charge and currentelements' Foree anel torque on closed circuit. rragrlti. aiiole, Magnetic polar.ization, Self andrnutual iiiductance, Energy storeil in rnagnetic fieid"s, rvtagnJiic boundary conditions.

UNIT IV - TI]\[E VARYING FIELDS

Faraday's Larv' Induced EMF for time v.avinsdelds, Dispracement current, Maxu,ell,s equation
il.ffill*.H,Xffiiil;"",Xff:?i#;;'di r";,"c;;.ot or retardei fot"ntiar, poy,ti,e

UNIT V _ ELECTRONIAGNETIC WAYES

Solution of wave elu-alio1, Propagation of plane EM r.vave in: perfect dielectric. lossy mediumand good conductor, Media-attenJu,*r,, Phase velocity, eioup verocity, skin depth. Reflectionand refraction of plane electromagnetic \.vaves at boundaries for no.-ul a oirriqr" incidence,
:ff:ffi:"ffi1Xt":,'*. Brewster angle, Polari zation of electromagnetic wave: rinear, circurai

TEXT BOOKS

1.

REFERENCES

G*{,t-,
ChairPerson

Bcard of Studies {

S hri Vaishnav Vidyapeeti r Vishwavidyal aya

!ndore

2.
i:Ti*";";,,il":'r;i3l*,, 

"Elements of Erectromagnetics',, oxford uni,ersiti, press, Firsr

:j,ffiTiasad 
Ghosh' Lipika Datta, "Electromagnetic Fielc Theory,,, N,{cGraii,, Iliil.i,t

lvilliam Hay, "Engilyfns Eiectromagnetics", McGraw Hill, 7,h edition, 201LGangadhar.K.A, "Fierd theJry", rcru*i pubrishers, N"r, o.iiri, ,r;"oirrt", iioo.
4.

1.

2.
J.

David K cheng, "Field and wave Electromagnetics",pearson Educat ion,2,dedition, 2004.John D. Kraus,'.Electromagnetics,, M. G.u;;?ili, J;'.ii? 
"", r rrq.

ITffi,";r}[o 
N, "Elements of Engineering erect o M;;;;;"r,,, prentice Hail of india, 6m
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Diploma [Electronics and Instrumentation] rv.e.f. July20t7

Legends. L- I ecture; T - T,.ltorial/l-eacherCui'jed Siudeni.r\ctivity; P- Practical; C - Credit;

Q1A - Quiz/AssignrnenL/Attendance. Iv{ST Mid Sem Test.

Course Objectives: -

L. To be familiar with PLC and design processes involved.

2. To provide in depth knowledge of PLC programming.

3. To learn the testing of the PLC based programs.

Course Outcomes:-
Students rvill be able to:

i . nppirT the knowledge of engineering to design and conduct experiments using PLC software.

2. ldentify, formulate, and solve engineering problems related hydraulic and pneumatic.

3. Design and simulate various PLC programs and implernent it on a process.

4. ldentify, formulate, and soive engineering problems associated with PLC design software.

List of Experiments:

1 1. To understand PLC and its types rvith their applications.

12. To introduce ladder logic, its hardware anci softvrare terminology.

13. To implement the basic logic gates using riniversal logic gates through PLC.

14. To analyze Boolean logic expression and program it through PLC.

15. Implement half adder, full adder, and subtractors.

16. Design multiplexers and Demultiplexer through PLC ladder logic.

17. Design Encoder and Dtcoder through PLC.

18. To imB[ernent and design timer and counter logic functions using PLC.
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19. To anall,ze r,'arious pneuntatic control r.,al.ie an4 desig,. ito !^-.r-:^_. r _ - .
1n n^^:^-- ^ r irr rrJ rduugf loglc.
-ii' uesiEir iiici prorrarrr iaiicier iogic lbr tr.arfic corrtrorer.

Tcrr iJ+irks:

l ' N'{adhuchhanda lVlitra and 
-samarf 

it sen Gupta. "prosrammable Looic cnnlrnrrp".- /Dr /- ranci inciustriai Auromation,,, penra. r"t".ni,i.r.r d;i#t* rir#i,";i?:;;;i:t.,
iteferenccs:

,l,1.rX".,ing' 
'iirtr,ciuction to Programmable logic controlrers',(Delmar publisher,),19

webb & Reis' Progranimable Iogic controllers: Pri,cipres and Applications,,(prenticeHall of India). fifth edirion, ZS iarcniOOZ

1.

2.
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"\ssessment sh:r, be based fororving conrponents: euiz/Assignment/'projcct.{parficipetion i,Class, given that no component shall exceed more than l0 marks.

sh ri r'hish nav Yidi'apeef h vish*'a'iriya iaya, i n ri o re

I)-i-!^-.- ;- fil^^1--^--:^- rLrtlrt\rttt.t trt l_tCe tI UiliCS ilIlU instrumen tation Engineering

Course Objectives: -
1' To provide basic introdr-rction of electronic ancl electrical hardware systems.2' To provide hands-on training rvith famili arizatian,identification, tesling and assemblin_e.

Course Outcomes:-
Sti-lCents rvill be able io:

1. Learn and identify the active and passive erectronic components.
2. Perform testing of elecironic components
3. Analyze Inter-co*ection methocls and perfou, soldering practice.
l. Llse rJi,J'forcrt eaft,o.o +^^l- f^- n^n r^^:-,Jviivr.li, Lvuib iui i,Li) Cigstgfl.
5. Design of electronic circuits.

List of Erperiments:

1' Familiarization/identification cf all active and passive electronic compcnents ri.itlr
specification (Functionality, type, size, coror coding. package, symbor. cost etc).

I' Familiarization/Identification of Electrical devices, Electronic de'ices, Electro-mechanical
devices, wires, cables, Connectors, Fuses, Srvitches, Relays, crystals, Displays, Fasteners,
Heat sink etc.).

-l Demonstration of various testing instruments such as multi-meter, Function generator, porver
supply, CRO etc.

-1' Demonstration of various commonly used tools Soldering iron, De-soldering pump, pliers,
cutters, wire strippers, sctel drivers, Tweezers, crimping tool, FIot air soldering and de-
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trsing \'fLrlti-meter anci CRO arrrl clrarv t[e c[araclelstics of.these
6' De'ronstration of Breadboard and cresig, of basic circuits

Clippers. and Clamners cr. r

7. Lttroduction and Comparison olr.arious ti.pes oi-pCBs.
S li.iii'ociLrciion anci perform of PCB design techniclues (itching, drilling. and soldering).
9. Design of porver Suppll,on general nuryose pCB.

10. Develop clipper ancl- clar:rper circuit on iising pCB ciesi_en teciuiques (itching. drilline. and
soiderinc,).

'fert Books:

Capacitor. Diode. Transistor)
-lcl c(j rrolll c colllpoltcntS.

Ltsittc Breadhorrrl / Rcr.rifl^.
\r rv!.r rrLi i

i. Electronic Devices, Thornas L. Floyd, pearson
2. Eiectronic Devices and Circtrits. DaviclA. Bell,

R t f'crclrccs:

(9th Edition), 9-Jan-201 i.
Oxford Press (5th Edition) 30_ April_200E.

Printed circuit Boards: Design, Fabrication, Assembiy and Testi,g R.S. Khandpur TataNIcGrarv-Hill Educatio n, 24_F eb-20} 5.
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