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REVISED--SYBALLABI in the subject of Electronics of Master Degree programme
M. $g ,Gleptrron=icq)_ .for semester I under Choice Based Credit -Sy"t". 

?o. tt 
"examinations to be held in the yean mentioned below:

V 0*;+g V,* '"-"'

I Semester-I: Validity D*ember 2022,2023 atd 2O24
I

I Course Titl

l. Nauorh Anolvsi"- _ (4 Credits)

?.D=fitotsyt??p"sigo (4crdl6-
3r. E] ectr o n ic 

-M 
at=e r i a ls a nd S e mi@

1. Qg-lrputatio nal 
{:cnni! ues i! m). Lab__ cou6e on Ndwork Analvsis /2 Credits.t

7. Lab coune on Electronic MateiuW
(2 Credits) I

(2 Credits) I

Course
Code

Credits

PSELTCIII 21
PSELTCI12
PSELTCI 13

PSELTCI l4
PSELPCI15
PSELPClI6
PSELPCIlT

PSELPCl IS

I



M. Sc. Electronics
l't Semester (CBCS)

(for the examinations to be held in the years 2022,2023 alo.d 2024)

Course No: PSELTClll

Course No: PSELTCI I I (Core Course)
Trtde; Network Analysis
Credits: 4
Minor I & Minor II: 40 Marks
Validity: 2022,2023, and 2024 December Exams

Duration of Examination: 3 [Irs
Max. Marks: 100

Major Test: 60 Marks

Course Objectives:
To equip the students with rigorous theoretical and practical knowledge to analyze elecrical

networks.

Course Outcomes: At the end of the course the students should be able to
o Leam basic circuital laws and network theorems for simplffication of electrical networks.

o Perform time domain analysis of networks using differential equations and Laplace

tansform.
o Describe different types, configurations, two port netvrork pararreters and interrelations

between them.

. Evaluate netw'ork functions and detennine network stability.

Unit I: Network Theorems

Nodal and Mesh analysis; Thevenin's theorem, Norton's theorenr, Superposition theorern,

Maxinum power transfer theorem, Millman's theorem, Reciprocity theorem, Compensation

theorem, Numerical problems.

Unit tr: Graph theory and Time Domain Analysis of Networks

Graph Theory: Graph tree, Link branches, Tie and Cut set matrices, Duality and Dual networks.

Differential equation approach (first, second and higher order diferential equations), Initial

conditions in networks; Laplace transformation, Properties of Laplace trmsforms, Partial fraction

exparxioq Heaviside's expaffion theorem, State variable analysis: State variable approach, state

space representatio& fansfer function.

Unit III: Two Port Network Parameters

Network elements; Classification of networks; Network configurations; Impedance parameters;

Admittance parameters; Transmission parameters; lnverse transmission parameters; Hybrid ad
Inverse hybrid pammeters; Interrelation of different parameters; Interconnection of two port

networks.

%



M. Sc. Electronics
l't Semester (CBCS)

(for the examin"tioot to t"i"U in tie Vears 2022'2023 and2024\

Course No: PSELTC111

,#HJ'ilfiH'lftlJJ*u 
two port networks, pores and Zeros or network flrnction,

Resrictions on poles *d ^J;;;ni 
ror arivlng-point fimctions and transfer ftrnction' Time

domain behavior from pole and zero plo! Routh-Hurwitz's criterion of stabiliry'

Y*,;]H. ,* valkenburg, 'Network Analvsis" 3'd ed" PHI'

2. D Roy Cf,otranuty, N"tt'o't' J Sy't"ts' Ntw Age Intemational Publishers'

3. DeCarlo, R'A' and tt";' il :li"'* 
9**1 Analysis: Time Domaiq Phasor and

Laplace transform Approaches" Oxford University Press'

4. Hay! Kemmerl", *uTfi;;;;;;*t cit"yt a"urvtit" 86 ed' Tata McGraw-Hill'

5. Kuo, F. F., 'Network Analysis andiynthesis" 2d ed" Wiley India

6. Raman Pila, Netnork anjysis and synthesis' Universities Press

7. Sudhakar st'y"*t"u"f;it"'it" *i t'ttt*o't't Anatysis and Synthesis' Tata McGraw

Hill.
8. M' E. Van Valkenburg' 'Network Synthesis" PHI'

their
#ffi#r, * 

""ntinuously 
evaluated during the conduct of each course on the basis of

as follows:

-Tfune 
allotted

for the
otqmination

-7 weightage
(Marks)

:-;ffi",r*"; 
I

@
l-rvri"* rot nl"&r-69 lrr9-
irvr"io-.Te.tl-1g!sr-29-qsY9-

Syllabus to be
coveretl in

examination 20
lJo lo 25o/o

Uo to 50%

Upto 1001%

t "nd half hout
20I qnd half hour

03 hours 60

Minor Tests
Theminortestwouldconsr$oftwosections(A&Bl.SectionAworrlclconsistofthreeshort

H#j?;,';#*Hf itrfJ*r.fr s;i',\:*":'"*t;:$H'ffi l*rf; "T"Jfi 
J"';

question from section B'

Major Tesl 
"---'n all in the Major Test out of which 08 questions (as section A)

There will be ten questons !
would be set out of the sox Jtil""s^vir"u* i"i t"'*t1-1li'""irlst i ana Minor'Test 2' The

rem^inins 02 questions (* ';;;' 
i) ;dcl be set *to" tn" *it" from the entire syllabus'

'g-*n 
q..]tti", inall comprise of two oarts:

Part (a) Obiective/ short answer type of 03 
'marks 

each

;;U)il;;wertvpeofogmarkseach -:--^ s^m section A and one question from

trr" 
"rrrdaut"t 

are required to attempt four- questrons no

#tt#ili;t*ttons shall carry equal marks'



M. Sc. Electronics
l$ Semester (CBCS)

(for the eraminations to be held ," ti" y""_^,ZOZZ ,2023 anll2024)
Course No: pSELTCll2

9ly"-*,pSELTCI t2 (Core Course)tt e: Digital System D6ien
Credits: 4
Minor I & Minor II: 40 Marks
Y alidity : 2022, 2023, and, 2024 December Exams

Duration of Examination: 3 ths
Max. Marks: 100
Major Test 60 Mad<s

Course Objective:
'3' The course offers students,10 ream how to minimize the Boorean expression bv usingK-maps designing of combinuional ililffififi;c circuits, Iearn ditrerdt tvne;

ii3iT:?#'i",J*T":l['#11fr L$;;pi;i**;;i'6;"id,'#;:
* Course Outcomes: At the end of the course students should be able to> simplift Boolean exnressiorr ,.irg 

-x 
ilup.'#T"T* combinational rogic circuitsIike adders' subbactors, encoders, dlco-de.rsf rirrip"r#* -a oemurtiprexers. To leaml:il;,|;', digital svstems, r",;p""lH;il'#simurarion to con"t rction unJ

" ffi:ilr.sequential 
logic circuits like synchronouvasynchronous counters and

" Bffr*ff[ory operarion, timing its rypes and architecture. Famitiarize wirb pLDs,

) Leam basics of VHDL Drosrammino liL- ,t-+^ *-^- ,o"tn"*."i"u*e1r11'ffi il-"j:ll#tvpeEoperators'Behaviormodellins
UMT I Combinational Logic design

Canonical and Standard forns, K.aranaugh Map: SOp & pOS minimization, Fivevariable K-maps; Bilr Adlec c*,y 6[;;;ieaaer, +_uit Adder_Subtractor.compararor: 2 bit, 3 bit, 4 bit and liisil; ;;;;"", Decoder: Basic binarvdecoder,4_bit decoder, BC_D to Decimai decj;;[tD ;*;;;;ffi ;#1,iEncoder: Decimal to BCD encoder, g,l 
"r.d;ii,riority encoder; Muhiolexer:2: l, 4: I. g: I an<i logic function generator, D;;[i;_"r.

UNIT tr Sequenial Logic distgn
Review of Fripflop; Asynchronous counter: Two bit Three bi! Decade and Fourbit counters! Synchronous counter: Two b,, Thee bit, Decade and Four bitcounters; UplDown synchronous counters; besiga of synct ronors .;;;;Consrrucrion of Stare Diagrams; Sfiln ,"girteo,.'g^i" 

-il;;;;,SOIpB,
PISO"PPO, Bidfuectional ; Johnson anA ning"couiien

LINIT m Memory and programnable Logic
Generar Memory operarion;_cpu-Memory connections; RoM: Architecture.riming, rypes: MRoM p-RoM, EpRor4 EipriirN4 ri;'iffiilTff]
$chitectur-e & Operation of SRAIvI, nneM; frA"L"ry Expansion; Inroducrion toprogrammabte Logic Devices (pLDi): pl.,c., iAI,eAL, CPLD, FpcA.

5v



M. Sc. Electronics
1$ Semester (CBCS)

(for the examinations to be held in theyears 2022' 2O23 ar,d 2024')
' Course No: PSELTC112

Unit W Introduction to YIIDL
tntroduction to VHDL, Identifiers, Data objects, Daf troes, operatgrs, Types of

;"I"y;;;;l"t M"o"rinli rntlty a"tk'aiion' Architecture bodv' Process statemenu

;;fl;; -oa.mgt coricuneni signal assignment .statement' 
Concurrent versus

sequential assignment il;;;; "'t"th''i modeling: component declaratioru

;;;;;; i"t6tiation; Sub programs and overloading' Generics'

References:

1. T. L. Floyd & R. P' Jain, Digital fundamentals' Pearson Education lndia' New Delhi'

;. il.-M;; fuo, nigitaiudign' PHI Leaming Pvl Ltd- New Delhi'

3. A. p. Malvino & o. 
". 

i.""f,,'rilO1"t i.iociprtt and Applications, Tata Mccraw

- ttllil?;T'u,. o' 
"o*n, 

Digital computer Electronics' rata McGraw Hill'

New Delhi.
5'A.AnandKumar,FundamentalsofDigitalCircuits,PHlhrt.Ltd'NewDelhi.
6. R. J. rocci & N. s. wtd#j;;;i 5vii"n rg".l Education India New Delhi'

7. John. M. Yarbough, ;6;i-idit' Applications and Design' Thomson

t. ?itr!'-$k"li]il*n"' '*'r' 
Principles and Practices' Pearson Education India'

,. Xr:I*tli;-o, computer Svstem Architecture'?Hl h/l Ltd' New Delhi'

fb. vffnf-, Primer: J Bhasker' 3d Edn- Pearson Educalon 
l

i;: ,iffi:i';Afuing bv ixample: Douglas L' Perry' 4thEdn'

pet&nn4!99

Scheme'of Ev?hlltion: 
-4-"^.''r" evaluated during the conduct of each course on the basis of their

The students shall be connnuoustY

Time altotted for
lhe examination

7o Weightage
(Marks)Examination (Theory)

ffiw
-syuabus 

to be

covered in
examination-

Up to 25Vo i and halfhour 20

Up to 50% I and halfhoul 20

Up to 10070 03 hours 60

H:Hff:i:* wourd consist of two sections (A&B). section A would consisr of thrce short answer

type questions (05 mark *"h). # SX;;""-B';;;A ;;i of t'no long answer tvpe questions- ( l0

ma*s each). Studens are 
'"q"""*to 

*t*ti two questions from section A and one quesron rom

section B.
Mrior T€st
rhere will be ten questions in all in the Major Test out of which 08 questions (as section A) would be

ser out of the 50% of the svll'b*';;;;;,;i ii'rt'r-i'"i r*t r andlr4inor Test 2' The remaining 02

questions (as section B) *"'ld b":;; ;ffi;; ;.;il the entire svllabus' Each question shal'l

comprise oftwo Parts:

iurt i"l OUi"ciri thort arswer type of 03 muts each

m:*mr"xH,ffi:'"r[Hl;ffilqu".tio* ro. sectionA and one question from sectionB.

All questions shall carry equal marks'

42'



M. Sc. Electronics
lst Semester (CBCS)

. (for the examinations to be held in the years 2022, 2023 and.2024)
Course No: PSELTCI13

Course No. PSELTC I 13 (Core Course) Duration of Examination: 3 hrs

Title: Electronic Moterials and Semiconductot Devices Max. Mark: 100
Credits: 4 Major Test: 60 Marks
Minor I & Minor II: 40 Marks Contact Hours: 60

Validity: 2022.2023. and 2024 December Exams

course_ objective: To provide basic knowredge and concepts of Semiconductor devices and
materials.

Course Outcomes: At the end ofthe course, student would be able to

. Leam the carrier transport phenomenon in semiconductors.o Describe the device physics of pN junction. Tunnel diode, BJT and MOSFET.o Learn the behaviour ofphotonic devices like L;EDs and solar ce[s.o Leam the basic concepts and their application potential of advanced materials inElectronics.

UNIT I Carrier Concentration & Transport
Semiconductor materials; Fnergy bands; intrinsic carrier concentration; donorsand, acceptors; carrier drift: .JUility, resistivity; Hall Effect; carrier diffirsion:diffirsion process, Einstein relation. current ;ensity equations; g"r";;;;-;recombination processes: direcq indirect, continuity equation; high f;ld effe;.

UI\IIT II P-N Junction
Thermal equilibrium condition:- band diagram, equilibrium Fermi levels, spacecharge; depletion :gi1t - abrupt lun-ction; depletion capacitance: C_Vcharacteristics' varactor; l-v characteristics: 

-i';;r 
characteristics, high-injectionand temperature effects: _diffusion "tu"l;;, hansient behavior; iunctionbreakdown: tunneling 

"ff""t "nut*.tJ rrripii*,i.r,- ir;i ;;"r;I.;lcharacteristics.

UNIT m Bipolar Transistor & MOSFET

Transistor action: operation_-in active mode, current gain; static characteristics ofbipolar transistor: iarrier distributi"r ir-"*i'*eion, modes of operation, I-vcharacteristics 
"f c1 :lfifl?ti"rr fi"q;;;;;sponse of biporar transistor;Basic HBT structuT: MoS d-lode: Id;"iild';i;;; surface depletion region andideal MoS curves; Sioz-_ Si MoS di"d",;;;;;;;tion difference, inrerface rrapsand oxide charges; MoSFer ma",,"nt irr'^-ba.ic chaoct"ristics (rinear,saturation and sub threshold regions)

UI\IIT IV Photonic Devices & Advanced Materiats

Radiative transitions and optical. absorption; light emitting diodes: visible andinfrared LEDs; semiconducior LASERd: .",ni"3nar",o. materials, structure and

Y e



M. Sc. Electronics
lst Semester (CBCS)

(for the eraminations to be held in the years 2022, 2023 and 2O24)
Course No: PSELTCI13

operation; Photo detectors: photoconductor, photodiodes (avalanche, pin and
heterojunction); Solar cell: PNjunction solar and conversion efficiency.

Polymers: introduction, broad classification and basic concepts; introduction to
thermo-optics, thermo<lectric, magnetic materials, and nano-magnetics.

References:

l. S. M. Sze: Semiconductor Devices Physics and Technology, John Wiley and Sons, New
Delhi.

2. B. G. Stre€tman: Solid State Electronics Devices, prentice-Hall of India Ltd.

3 . M Shur: Physics of Semiconductor Devices, Prentice-Hall of India Ltd.

4. S. L. Kakani, Amit Kakani: Material Science, New Age intemational publishers

5. A. K. Boandypadhyay: Nano-materials, New Age international publishers

6. Cao Guozhang, Wang Ying: Nano-structures and Nano materials, World Scientific
publishers.

Scheme of Evaluation:

The students shall be continuously evaluated during the conduct bf each course on the basis
their performance as follou s:

Examination (Theory) Syllabus to be
covered in

examination

Time allotted
for the

examination

7o Weightage
(Marks)

Minor Test I (after 30 days) Up to 25o/o I and half hour 20
Minor Test II (after 60 davs) Up to 50% 1 and halfhour 20
Maior Tesl I (after 90 days) Up ro 100% 03 hours 60

Minor Tests
The minor test would consist of two sections (A&B). Section A would consist of three short
answer type questions (05 mark each) and section B would consist of two long answer B?e
questions (10 mark each). Students are required to answer two questions from section A and
one question from section B.

Major Test
There will be ten questions in all in the Major Test out of which 08 questions (as Section A)
would be set out ofthe 50% ofthe Syllabus not covered in Minor Test I and Minor Test 2.
The remaining 02 quesions (as section B) would be set across the units from the entire
syllabus. Each question shall comprise oftwo parts:
Part (a) Objective/ short answer tlpe of03 marks each
Part (b) Long answer type of09 marks each
The candidates are required to aftempt four questions from section A and one question from
section B. All questions shall carry equal marks.

5\y2'W



M. Sc. Electronics
ls Semester (CBCS)

(for the examinations to be held in the years 2022 12023 and 2024)
Course No: PSELTCl14

Course No: PSELTC1 14 (Core Course)
Tille: Conputational Techniques in Eledronics
Credits: 4
Minor-I & Minor-Il:. 40 (20+20)
Validity: 2022,2023, and2024 December Exams

Duralion of Examination: 3 llrs
Max. Marks: 100
Major Test: 60 Marls
Contact Hous: 60

Course Objectives:
The course is intended to aware the students about various computafional techniques used to
model physical and electronic systems. The course also provides in-depth coverage to
MATLAB and its appl ications.
Course Orttcomes: At the end ofthe course, students would be able tc:
o Learn complex variable functions, integral theorems and infinite series.
o Solve Legendre and Bessel differential equations along with their recurrence relations.
o Obtain the numerical solutions ofnon-linear equations using Bisection, Newton-Raphson

and Secant methods.
o Obtain the numerical solutions of linear equations using Gauss elimination, Gauss Jordan

method, Gauss-Seidal and Jacobi iteration methods.
o Obtain the numerical solutions of differential equations using Euler's and Runga-Kutta

method.
o Leam general purpose commands, operations and matrix manipulations in MATLAB.
. Solve linear equations, differential equations, finding eigen values and plouing 2D & 3D

plcs using MATLAB.
LINTT I Complex variables and Diferential Equations

Review of complex algebra; functions of a complex variable; Cauchy- Riemann
equations; Cauchy integral theorem; Cauchy integral formula, Taylor's and

Laurent's series; Cauchy residual theorern; Series solution of Differential
Equations: Lengendres differential equation; generating function of Lengendres
differential equation Pn(x); recurrence relation for Lengendres differential
equation Pn(x).

IINIT II Nunerical Methods
Solution ofnon linear equations: Bisection, Newton-Raphson and Secant method;

Solution of system of linear equations: Gauss elimination, Gauss Jordan method;
Gauss-seidal iteration metho4 Jacobi iteration, Marix eigen'ralue problems.

Interpolation: Lagrange and Newton's Forward and backward difference

formulae; Numerical solutions of differential equations: Euler's method and

Runga-Kutta method (IInd Order).
UNITItr BasicsofMATL4B

lntoduction to MATLAB, Matrices and Vectors: Input, Indexing, Matrix
manipulations, Creating vectors; Matrics and Array operations: Arithmatic
operations, relational operations, logical operations, elementary math functions,

matrix functions, character strings, VectorizatiorL plotting simple graphs,

Script and functions: script and function files, executing the fimction, sub-

fi.rnction, compiled functions; Global variables; Loops branches and control flow,
interactive input, recursion.

B



M. Sc. Electronics
1s Semester (CBCS)

(for the examinatio" to[" l"ra ln ti 
"yoi-2022'2o23 

and 2024)

Course No: PSELTC114

un i t IV #!f :liii]rd;lKffi t"" -"o"* q":'ia"-l'l hutiorl F inding eigen vatues

and eigen ""to", 
"Cui'Jl.rniing 

-ina 
in*tpolation; Numerical integration;

6.iiru&- iir"t"ntia tquutiont' Noi lhear algcbraic equations'

Gmphics: Basic 2o pi"'t'" 1o pr"t"' saving and printing graphs'

References:
1. John Methew, Numerical methods for mathematics science and ensineering' Prentice'

,. #"Ut#'fi)S:ffl[ oriented numerical methods, prentice-Hall or India' New

Delhi.
3. M.K. Jain, S.R'K' lyengar and R'K' Jaiq Numerical Methods: Problems and Solutions'

. *:,lt;'ll;:'Xf l.Hl":*.. H*il, Arp-["i mathematics ror engineen and

' .l;icil, Nffiraw Hill Book companv' New Delhi'.. 
-,

s. i,. g. Patil and u. g. v.;;i'-i}*l "o'putational 
methods' Narosa Publishing

House' New Delhi'
5. ;;;J.i' Htgher Engineering Mathematics'

7. S. R. Otto and J. P' O"n"" 'c'' iittoduction to programming and numerical methods

* l"#ti-$:Ltti?X"1"* *ith MATLAB 7'-oxrord universitv Press' New Delhi'

;' ffi;;'ilfihi, sasfo of IVTATLAB and Bevond' cRc Press'

l0 william J Palm, A conciseffi;d;;;;nierler' McGraw Hill Edition'

ffi.**o,*uo"*ntinuouslyevaluatedduringtheconductofeachcourseonthebasis
of+t ^ir ncifnrmance as follows: -- 

S'yllabus to be

covered in
examination

Time allotted for
the examination

7o Weightage
(Marks)

Examination (IheorY) 
I

@
ffi *---iratoo.Te.tryglgl 

jqi3lg-
l-Maiorrqq-G8erj!-43Jq-

-l and half hour 20
UptS25% - t and halfhour 20
Uptq50%

60
Upto !!!% 03 hours

Mhor Tests - Io sections (A&B)' Section A would consist of three short answer

H:t[[:"J6!*tff'1ilt"i#;,";;;;m*iJl'"*i" of t*o iong answer tvpe questions^(ro

mirs each). students are '*'"Jti"#*tl 
t*o +tttio* from section A and one questron nom

section B.

H'r:t;:L ,." ouestions in all in the Major Test out of which 08 questions (as Section A) would be

$##f iy#$li;Jx'[$t;i"ls;:*1*#.1J"Tfl #',fi I,t';ffi'fi :fr 1"1"3,*1

comorise oftwo Parts:
;Hiliilil;ishort answer qQ€ of 03 marks each

A::tJi,HtjH,Hffii:'"lflfi ff;lqu"oio* to,n section A and one questioo from section B'

etiquestions stratt carry equal marks'



M. Sc. Electronics
1d Semester (CBCS)

(for the examinations to be held in tie years 2022,2O23 anil 2024)
Course No: PSELTC115

S:1"._ N:' PSELPCI 15 (Core Course) Max. Marks: 50Title: Lab course on Netoorh Analysii Oiiltion of pxamination: 3 IIrsSemester Exam: 25
yalidity: 2022,2023, and2024 December Exams 

Sessional Assessment: 25

Each student has to perfom 4 rora!-.of six etpefiments. The teacher in-chsrge m4! add or dereteuperinen* as per the avaitabilitj rf i";q;i;;-oid oua or rhe course with theauhoization of the Head of the Departient 
-'--''"-"' '"'

List of Experiments

1. To verif Thevenin and Norton theorems.

2. To verify superposition theorems.

3. To veri$ maximum power transfer theorem.

4. To find the network parameters ofhvo port network.

5. To analyse simple resistive circuits using pSpice.

6 To analyse a resistive circuit to obtain dc operating point, smalr signal transfer function and

dc sweep.

7. To find the Thevenin equivalent circuit using transfer function analysis.

8. To obtain the transient response ofan RL circuit using pSpice.

9. To obtain the transient response ofan RC circuit using pSpice.

10. To obtain the transient response ofan RLC circuit using pSpice.

1
v



M. Sc. Electronics
lst Semester (CBCS)

(for the examinations to be held in the years 2022,2023 and 2024)
Course No: PSELTCII6

Course No: PSELPCI 16 (Core Course) Max. Mark: 50
Title: Lab course on Digital System Design Duration of Examination: 3 lks
Semester Exam: 25 Credits: 02
Sessional Assessment: 25
Yalidity: 2022,2023 and2024 December Exams

Each studenl has to perform a total of sk qeriments. The teachel in-charge may add or delete
experin ents os pet lhe availability of the equipment and need oJ lhe coune with the
authoriution of the Head of the Deparlrruttt

List of Experiments

1. Desiga ofadder and subtractor circuits

2. Design of multiplexer and demultiplexers

3. Desigrr ofEncoders

4. Design ofDecoders

5. Design ofRegisters

6. Design ofcounters

7. Programming of memory units

8. Digital circuit design by using PLDs

9. Design ofdigital circuits using FPGA

10. VHDL Programming

8
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lst Semester (CBCS)
(for the examinations to be held in the years 2022,2023 ail12024)

Course No: PSELPCIlT

Course No: PSELPC I l7 (Core Course) Max. Marks: 50
Title: Lab course on Electronic Material & Semiconductor Devices Duration of Examination:
3 Hrs
Semester Exam: 25 Credits: 02
Sessional Assessment: 25
Validity: 2022, 2023 and 2024 December Exams

Each student has to perform d total ol sk experiments. The teacher in-charge may add or
delete experiments as per the availability of lhe equipment and need of the cowse with the
authorization of lhe Head of the Deparlmenl

List of Experiments

1. Calculation of barrier height and ideality factor at room temperature (for Si and GaAs devices)

from the 1- I/ characteristics ofthe PN junction diode.

2. Calculation ofdiode parameters at varying frequency from the C- l/characteristics.

3. Calculation of semiconductor conductivity type and carrier concentration using Hall Effect.

4. Calculation ofsemiconductor resistivity and band gap using Four-Probe method.

5. Calculation of canier mobility and drift velociqv using an experimental setup.

6. BJTcharacteristics.

7. FET & MOSFET characteristics

8. V I characteristics ofTunnel diode

9. V I characteristics ofLED.

10. V I characteristics of photodiode.

I l. V I characteristics ofLDR.

12. V I characteristics of Solar cell.
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IVL Sc. Electronics
ls Semester (CBCS)

. (for the examinatiors to be 
-hetd 

in ti 
" 

yoiZO22,ZOZ3 anil2024)
Course No: pSELTCllg

flp..N:' PSELPCI 18 (Core Course) Max. Marks: 50t*te: Lao counte on computaional rechniqua in Electrunis Duration of Examination: 3 tksSemester Exam: 25
Sessional Assessment: 25
Validity: 2022,2023 and 2024 December Exams

Eoch student has to perform a total of six qerimen*. rhe te*cher inlharge mq, add or deraeeqeriments os per the ovailability of the equiinew and need oJ the coune im iL iinilratooof the Head of the Deparfiunt The Depirnbt witt use open source software for the )TTATLAB
based qeriments.

List of Experiments

I . Creating and working with array of numbers using MATLAB .

2. Creating and saving simple plots using MATLAB.

3. To find the detenninant of a maaix using MATLAB.

4. To fmd the eigen values and eigen vectors using MATLAB.

5. To frnd the solution of first order linear ordinary differential equations using MATLAB.

6. To find the solution ofsecond order non-linear ordinary differential equations using MATLAB.

7. To solve linear system of equations using Gauss Elimination method using ivLA.TLAB.

8. To find the roots of a polynomial using MATLAB.

9. Saving and printing 2D plots using MATLAB.

10. Saving and printing 3D plots using MATLAB.

a-
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M. Sc. Electronics
,- 2,d Semester (CBCS)
(for the examinations to be held in-the ye riiOZl, ZfIzl andt 202fl

Course No: pSELTC21l

Course Code: PSELTC2I I
Title:.Antennas & Microwave Devices (AMD)
Credits: 4
Validity: 2023, 2024, and, 2025 May Exarns

Duration of Examination: 3 FLs
Max. Marks: 100
Major Test: 60 marks
Minorl & Minor-II: 40 e0+20)

Course Objectives:

To equip the students with the principles of transmission, transmission media and microwave devices.
Course Outcomes: At the end of the course the students should be able too Understand Maxwell's equations roa *u* fropugtion thro,,gh diflerent media.r Describe the principles of transmission lines and irr"g*d.r.e {hdgrsrand 1fis radiation through different antennas.r Understand the basic principles ofmicrowave devices.

IIfiIT I. Maxwell's Equations
Introduction; Maxwefl's equatior" in point and integrar fomrs; Magnetic potentials; Retardedpotentials; wave propagation in lossy dielectricr; pluo" *ur". ioi&J"*'ai"j*oics, free spaceand good conductors; Skin effect; fo*e, anJ foyotiog u"ctor.UMT II. Tmnsmission Lines and Wave Gaides
Transmission line parameters; Transmission line equations; characteristics impedance; Inputimpedance, Reflection coefficient, Standine w;ve ratio and i"*;;i;il;hart: properties andappl ications; Applications of ransmission lines-
Rectangular waveguides; Transverse electric-and magnetic modes; wave propagation in theguide; Power tansmission and attenuation.

UNIT III. Antennas
Radiation mechanism; Hertzian dipole; Radiation resistance; Half wave dipole and euarter wavemonopole antenna; Folded dipole; Antenna charact"ri"ti"rr aai"rnu ,"n"H* i*i.tion intensity,Directive gain, Directivity una 

-fo*e. gain; Effective aperhre; ;i";;-.;ys Broadside andEndfire arrays; pattem multiprication; -Effeetive *_*_*d rrfi, .quatio.r; yagi-uda Antenna;Helical antenn4 Frequency independent antennas; Reflector and lens -i"oor"; Hom antennas;Microstrip anteruu-
UNIT ry. Microwove Devices

Iatroduction: Microwave frequencies, Conventional vacuum fubes: Lead inductance andinterelechode capacitance effects, Transient angle effects limitation; lcy"*", n"**rt cavities,velocity modulation, B*:4g Process, outpit power and beam ioii"g; rta"rti"avity klyshonamplifiers: Beam current-density, output curent and output power of ;o.g"rrb, klystron; Reflexklystron: velocity modulation, powei output and efficienci; n"ii, 
""""ri"g 

Lve tubes: Slowwave sfuctures, Amplification process; Magnetron osciilator, Forward iave crossed fieldamplifier, Backward wave cross field ampliflei and oscill. ator; Iii".o*ur" t r."l diode ; GUNN
diode; IMPATT Diode. ' , 
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M. Sc. Electronics
2od Semester (CBCS)

(for the examinations to be held in the years 2023, 2024 and 2025)

Course No: PSELTC211

References

1. WilliamHayt, Engineering Electromagnetics.

2. George Kennedy, Electronic Communication systems'

3. John D Kraus, Electromagnetics.

4. Whealer, Microwave PrinciPles.

5. Samuel Y Liao, Microwave Devices & circuits: Prentice-Hall of India Private Limited, New Delhi'

6. Elements of Electromagnetics, Matthew N.o. sadiku, oxford University Press, New Delhi'

7. Microwave Engineering, R.S. Rao' PHI Leaming Private Limited New Delhi'

g. Microwaves, M.L. Sisodia, vijay Laxmi Gupta, New Age Intemational Publishen, New Delhi'

Scheme of Evaluation:
The students shall be continuously evaluated during the conduct of each course on the basis of their

perfolmance-q!&l]g \r/s:)rtormance as rollows:

Examination $ueorYl I Syllabus to be covered
in examination

Time allotted for
the examination

7o Weightage
(Marks)

1 and half hour 20
lVlinor Test I (after 30 days)

r--a rI /-4r^- (Il ,l'r'E\

llo to 25Yo

i Iin to 509/" i and half hour 20
fillnor lest n (a[sr uw s4Jr/
Ilaior Test I (aftef 19 !gY!- Ilo to 100% 03 hours bU

Minor Tests
Themirrortestwouldconsistoftwosections(A&B).SectionAwouldconsistofthreeshortansweltype
questions (05 marks 

"u.rr) -a *.tion s *o,rld'"oorist of two Iong answer type questions (10 marks each)'

students are required to answer"ilo^-q..".tionr ao- section A and one question from section B.

H|f,Tiif. ten questions in all in the Major Test out of which 06 questions (as Section A) would be set

out of the 50% of the Sylt"b*;;;";;e''io Mioo. Test I and Minor Test 2' The remaining 04 questions

(as section B) would u. ."t uioJ, ;i; ;ir fr"- the entire syllabus. Each question shall comprise of two

parts:
'purt (u) OUj""tire/ short answer type of 03.marks each

part iti Long answer type of09 marks each

ThecarrdidatesarerequiredtoattemptthreequestionsfromsectionAandtwoquestionsfromsectionB.All
questions shall carry equal marks'

%#



M. Sc. Electronics
2d Semester (CBCS)

(for the examinations to be held in the years 2023,2024 and 202)
Course No: pSELTC212

Coune code: PSELTC212
Title: Advanced Analog Cirait Design (AACD)
Credits: 4
Validity: 2023,2024 and2025 May Exams

Duration of Examination: 3 Hrs
Max. Marks: 100
Major Test: 60 Ma*s
Minor I & Minor II: 40 Mark

Coune Objectives:
To equip the students with the principles of CMoS circuits and operarional amplifiers and Active filters.

Course Outcomes: At the end ofthe course the students should be able too Understand Modelling of CMOS devices and operation of basic circuits.o Describe the different topologies of CMOS amplifiers.
o understand the different configurations and apprications ofoperational amplifiers.r Understand the basic principles ofActive filters.

t NIT I. CMOS Motulling and Circuits
Simple MoS rarge and small signar models; subthreshord MoS moder
Analog cMoS Subcircuits: MoS switcir, MoS Diode/Actir" n".i"toq current Sink andsources' cascode Stage: cascode as cunent source and amplifier, c";;;;j;";B*ic structure,Non-idear effects, wilson cunent minor and its modircatron, nouem;--- 

*-'*' -
IINIT tr. CMOS Amplifiers

MoS amplifier topologies; Biasing; Realization of current souces; common source stage: cscorg cs stage with currerl sgyrr road, cS sage with aioa" .orn*t"a roai,-6s stage wittdegeneration; cs ye with biasing; 
^c-ommon 

"jate 
stage: cG stage with biasing; Sourcefolrower: source folower corg source folrower witi bi3:ng; Di,trerentiir amprifia: Large signarand small signal analysis; cascode differential am.plifier, Differential pair with active load,Frequency response of^amplifiers, Bode rules, rrau"rs ir,*r".;-'ifich1;r; moder ofMOSFET and transient frequency, problems.

UNIT m. Operational Amplifiers
Generar considerations, op-amp based circuits: Ngn-iny_erting amplifier, inverting amplifier,Integrator, Differentiator, Vortage adda, precision Rectifiers; Logarithmic Amplifiers; squareroot amptifier; op-amp non-idealities: DC offsets, input bias.,,ilrt,pilTililuonq noit"input and 

.ouput 
impedance; Differential and Instrum;ntatio u.prial.,'co-piJors; schmiuTrigger; Clippers; Clampers; peak Detector; Sample and Hold circuit.

IJNII lY. Active Filters
Filters: characteristicq classification, Transfer function & Sensitivity function; First order andSecond order firters; RLC Realizations; Active Firters: sa[en and tiey fir*.,'ror.g.a, u*.abiquads, Biquads using simurated inductors; Approximation 

"f Fiil; iffir*, nutt".rrortr,responsg Chebyshev response.

tb



M. Sc. Electronics
2"d Semester (CBCS)

(for the examinar,"Til* 
ffi: ilJ["iffi2023,2024 

and2025)

References'.
l. A.S. Sedra K.C Smith, Microelectronic Circuits, Oxford International Student Edition.
2. P.E. Allen, D.R. Holberg, CMOS Analog Circuit Design, Oxford University Press.

3. B. Razavi, Fundamentals of Microelectronics, Wiley India private Ltd.
4. Milhnan and Grabel, Microelectronics, Tata Mccraw-Hill, New Delhi.
5 . Mark N. Horenstein, Microelectronic circuits and devices, Prentice-Hall of Indi4 New Delhi.
6. J. Michael Jacob, Applications and design with Analog Integrated Circuits, Prentice-Hall of India Pvt.

Ltd., New Delhi.
7. Ramakant A. Gayakwad, Op-amps & linear integrated circuits, Prentice-Hall of India hrt. Ltd., New

Delhi.
8. James M. Fiore, Op Amps and Linear Integrated Circuits, Jaico Publishing House, Mumtai'
9. Sergio Franco, Deiign with op Amp and Analog Inlegrated circuits, wcB McGraw-Hill, New York.

10. Siiney Soclof, Appiications ofanaiog integrated circuits, Prentice-Hall of India Pvt. Ltd., New Delhi.

11. A.G. bohon & l-C. lafut, Switched capacitor circuits, BPB Publications, New Delhi'

12. D. Roy Choudhary & S. B. Jain, Linear Integrated Circuits, New Age Intemational Publishers' New

Delhi.
13. R Schaumann & M. E. Valkenburg, Design of Analog Filters, oxford university Press.

Scheme of Evaluation:
The students shall be continuously evaluated during the conduct of each course on the basis of their

pqform3qgg_C!&ll9w!.

Examination (Theory)
Syllabus to be covered

in examination
Time allotted for
the examination

7o Weightage
(Marks)

llinor Test I (after 30 daYs) Up to 25%o I and halfhour 20

I and halfhour 20
Nlinor Test tr (after 60 days) Up to 50%

03 hours 60
Maior Test I (after 90 days) up to 100%

Minor Tests
fn.Illino, test would consist of two sections (A&B). Section A would consist of three short answer type

;;;r;i;;;idi;[ each) and section g would'consist of two long answer type questions (10 marks each).

dt A*t *" t.quir"d to answer two questions from section A and one question from section B'

Major Test
There will be ten questions in all in the Major Test out of which 08 questions (as Section A) would be set

out of the 50% of the Syllabus nti *r"."d-in Minor Test I and Minor Test 2. The remainihg 02 questions

(as section B) would u" ."t *.orr it" uoit fiom the entire syllabus. Each question shall comprise of two

parts:

i'art (a) Objective/ short answer type of03 marks each

tart ($ Long answer type of09 marks each

The candidates are ."qoir.a to utt..pi three questions from section A and two questions from section B' All

questions shall carry equal marks.

v%;



M. Sc. Electronics
2'd Semester (CBCS)

(for the examinations to be held in the y ears 2023,2024 and 2025)
Course No: PSELTC2I3

Course No: PSELTC2I3 (Core course)
Tit)e: Emhedded Systems Programming
Credits: 4
Minor I & Minor II: 40 Marks
Validity: 2023, 2024, and 2025 May Exams

Duration of Examination: 3 Hrs
Max. Marks: 100
Major Test: 60 Marks

Course Objectives:

To equip the students with skills ofproblem solving in embedded systems and python.

Course Outcomes: At the end of the course the students should be able too Leam problem solving strategies and data skuctures.
o Develop programming skills for embedded systems.
r Leam basic elements of python programming
o Implement object oriented programming in python.
o Evaluate network fimctions and determine network stability.

UNIT I. Problem Solving Sttoregies Dala sfluctures
Problem Anarysis; Algorithms: complexity, time space trade of ; Flow charts; overview ofprogamming Languages; Data structures; Data structure operations; Arrays: Linear arrays,representation, kaversing, fugnit g and deleting; Sorting: Bubble sod ,eie"tio, sort ins€ilionsort, merge sort; searching: Linear and binarg Linked. List: representation, trare.sing, inserting
and deleting; Stacks: Array representarion of stack; Arith-"ti";;;;s;;;, [ri.t ,o.t, eueues;Trees:. Binary trees, representing binary trees in memory, traversing binary tree.

UMT II. Embedded C
Introduction: Embedded Systems, processor for 

- 
embedded systems, programming ranguage;Example of embedded prograrn;. compiling, linking and ro"uti"s'd."dT; switches: basic

techniques for reading from port pins, exarnples; Addiig structure tJ".a"io6p. with c, project
and port header; Meeting real time conshaints: creating-hardware delays; vJautes in embedded
C ; Logical and bit wr\e operations; Introduction to na"b"rry fie.

UMT trI. Basics of Python:
Python overview;.etting started with $thon; pyhon Identifiers; Reserved Keywords;
variables; standard Data Types: Numeric, String, iisg Tuple, Dictionary, Boolean, Sets;operators: Arithmetic,. comparison, Assignment, Logical, ilit*ir", t tembership, Ijentity;
statement and Explesligns; Strings operations; Booleai rxp."ssi-s; Control statements: forl9op, while loop, if elif else statements; lnput fiom Keyboard; r*cio*, L"1t-in Frmction,
Composition of functions, user defrned Funltions, Pararneten *a atgr-""tr, Function Calls,The return statemen! python Recursive Functions; The Anonymous F;"4;;;.



M. Sc. Electronics
2'd Semester (CBCS)

(for the examinations to be held in the years 2023,2024 and 2025)
Course No: PSELTC213

UIIIT IV. Object Oriented Programming with Python
Overview of Object-Oriented Prograrnming); Classes: Defining classes, creating objects,
methods; objects as arguments; objects as retum values; Built-in Class Attributes; Inheritance:
Types, Multiple and multilevel inheritance; Method Overriding; Operator overloading; Data
Encapsulation; Data Hiding.

References:
1. E.Balagyrusamy, Inhoduction to computing and Problem Solving Using Python, McGraw-Hill, New

Delhi.
2. S. Lipschutz, Theory and problems of Data structures, Schaum outline series in computers, McGraw-

Hill, New Delhi.
3. Michael J. Pont, Embedded C, Pearson, Education.

4. Rance D. Necaise, Data structures and algorithms Using Pythorl Wiley, New Delhi'

5. Ashok Namdev Kamthane, Problem solving Using Python, McGraw-Hill, New Delhi.

6. Anurag Gupta and G P Biswas, $thon programming' McGraw-Hill, New Delhi'

7. Sheetal Taneja and Naveen Kumar, Python programming, Pearson, New Delhi'

8. Robert Sedgewick, Kevin Wayne and Robert Dondero, Introduction to Plogmmming Brthon,

Pearson, New Delhi.
9. Y.Daniel Liang, lntroduction to Programming $rthon, Pearson' New Delhi'

Scheme of Evaluation:

The students shall be continuously evaluated during the conduct of each course on the basis of their

perfoqq4gg_q!&ll9v/s :

Examination (TheorY)
Syllabus to be covered

in examination
Time allotted for
the examination

7o Weightage
(Marks)

i\tinor Test I (after 30 days) Up to 25o/o I and half hour 20

i and half hour 20
Minor Test II (after1[[!4Yql- Up to 50%

03 hours 60
Maior Test I (after 90 days) Up to 100%

Minor Tests
T't 

" 
.irro, test would consist of two sections (A&B). Section A would consist of three short answel type

qr"Jon, (05 marks each) and section B would'consist of two long answer type questions (10 marks each)'

Stdents are required to answer two questions fiom section A and one question from section B'

Major Test
fne"re witl be ten questions in all in the Major Test out of which 06 questions (as Section A) would be set

ort of ,h" 50% of ihe syllabus not covered in Minor Test 1 and Minor Test 2. The remaining 04 questions

(as section B) would be set across the units from the entirc syllabus. Each question shall comprise of two

parts:
i'art 1a) Objective/ short answer type of03 marks each

questions shall carry equal marks. v/&ha-\-/



M. Sc. Electronics
2od Semester (CBCS)

(for the examinations to be held in the years 2023 ,2024 anil2025)
Course No: PSELTC2I4

course No: PSELTC2I4 (core course) Duration of Examination: 3 Hrs
Title: Advance Microprocessors and Microcontroller (AMM) Max. Marks: 100
Credits:4
Minor-I & Minor-II: 40 (2Gr20) 

Major Test: 60 marks

Validity: 2023,2024 and 2025 May Exams

Course objectives:

The key objective of this course is to develop an understanding of tJte operations ofvarious
microprocessors and microcontrollers; assembly language programming and interfacing
techniques.

Course Outcomes: At the end ofthe course studetrb should be able

o To understand the system design based on g0g6 microprocessor-
o To understand the programming and interfacing techniques ofg0g6 microprocessor.
. To analyze the basic concepts and programming of g051 microcontroller.
o To understand the basics ofAVR microcontroller.

IINTT I l6-bit microprocessors
8086 intemal architecture, memory organization; g0g6 basic configurations:
minimum mode, maximum mode; intem;l architecture and interfacini of g2g4
clock generator & 8288 bus controller with g0g6; system bus tiirings for
minimum and maximum modes; g0g6 Interrupts, introduction to advance- g0g6
architecture; concepts of multicorc processors.

UNTT tr Programming and Interfacing of g0g6
8086 addressing modes, Inskuction formats; special one_bit indicators; instructionset: data transfer instructions, arithmetic instructions: Uinu"y, pu*J anJ
unpacked arithmetic; branch instructions: conditional ura un"oraitionuf, foop
instructions. flag manipulation instructions, shift and rotate instructionr, byt" ;;;
string instructions; interfacing:nemories: VO mapped VO 

""d 
.".;i;;;;;;

VO; 8086 memory interface; VO operations: p.og;m-ea VO ana interrupt ariven
VO, assembly language programs.

UNIT m 8051 Microcontroller ond programming
8051 intemal architecture: special function registers, flags, and pSW; intemalRAM; stack and stack 

.pointer, VO ports; eitrnal rn",iory; SOS f interrupts;
counters and timers;. s€rial data input/output; instruction set: Lgical op"otiJ*-
byte and bit level logical operationr, ,otut and swap ope*iions; arithmetic
operations: flags, multiplication and divisiorq decimal aithmetic; Jump and call
instructions: calls and subroutines, intemrpts and returns; programming examples.

t NTf MVR M icrocontrol ler
AVR architecture and as_sernbly language programming: general purpose resisters,
lVR data memory, AVR status ."girtir, A\rR aut" fo.-"i *a ai."air".,
introduction to AVR asggmbly language programming, program counter aniprogram RoM space in AVR, RISC architecturq in AVR- introduction to pIC.

Y ts



M. Sc. Electronics
2od Semester (CBCS)

(for the examinations to be held in the years 2023 ,2024 and 2025)
Course No: PSELTC2l4

References:

1. Yu Cheng Liu, Glenn A. Gibso4 Microcomputer systems: The 8086/8088 family
architecture, programming and design, hentice Hall of India, New Delhi.

2. Douglas V. Hall, Microprocessors and interfacing, Tata McGraw-Hill Company Limited,
New Delhi.

3. Bhupinder Singh Chabr4 The Intel 8086/8088 microprocessor architecture programming
design and interfacing Dhanpat Rai Publishing Company Limited, New Delhi.

4. Ramesh S. Gaonkar, Microprocessor architecture, programming and application with
8085/8080A, Wiley Eastem Limited, New York.

5. Kenneth l. Ayal4 The 8051 Microcontroller architecture, programming, and applications,
Penram Intemational Publishing, India.

6. Barry B. Brey, The Intel Microprocessors 8086/8088, 80186,80286, 80386 and 80486
Architecture, programming and interfacing, Prentice Hall of Indi4 New Delhi.

7. N. Senthil Kumar, M. Saravanaq S. Jeevananthan, S.K. Shah, Microprocessors and
Interfacing 8086, 8051, 8096 and advanced processors, Oxford university press.

8. Muhammad Ali Mazidi, Sarmad Naimi, Sepehr Naimi, .,The AVR Microcontroller and
Embedded Systems using Assembly and C,,, pearson Education publishing pvt. Ltd.

9. Myke Predko, "Programming and customizing the pIC Microcontroller,,, McGraw Hill
Publishing, India.

Scheme of Evaluation:

The students shall be continuously evaluated during the conduct of each course on the basis
oftheir as follows:

Examination (Theory) Syllabus to be
covered in

examination

Time allotted
for the

examination

7o Weightage
(NIarks)

Minor Test I {after 30 davs) Up to 25Yo 1 and halfhour
llinor Test tr (after 60 days) Up to 50Yo I and halfhour 20
Major Test I (after 90 davs) Up to 100% 03 hours 60

Minor Tests
The minor test would consist of two sections (A&B). Section A would consist of three short
answer type questions (05 marks each) and section B would consist of two long answer type
questions (10 marks each). students are required to answer two questions from section A and
one question from section B.
Major Test
There will be ten questions in all in the Major Test out of which 0g questions (as section A)
would be set out of the 50% ofthe Sy abus not covered in Minor Test l and Minor Test 2.
The remaining 02 questions (as section B) would be set across the units from the entire
syllabus. Each question shall comprise oftwo parts:
Part (a) Objective/ short answer type of03 marks each
Part (b) Long answer type of09 marks each
The.candidates are required to attempt four questions from section A and one question from
section B. All questions shall carry equal marks.
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M. Sc. Electronics
2nd Semester (CBCS)

(for the examinations to be held in the years 2023, 2024 em,d,2O25)

Course No: PSELPC2l5

Course No: PSELPC2I5 (Core Course) Max. Marks: 50
Title: Lab coune on Antenna & Micruwave Deyica Duration of Examination: 3 FIrs
Semester Exam: 25 Credits: 02
Sessional Assessment: 25
Validity: 2023,2024 and2025 May Exams

Each sudent has to pe{orm a total of six e4rcrincnE The teacher h+harge may add
or deletc qerimenE as per the ovaihbilily ol the equipment and need of the coune
with rhe authorizalion of lhe Head ol lhe Wartmcnl

List of Experiments

l. Study of simple Dipole antenna.

2. Study ofvariation in radiation shength at a given distance fiom antenna

3. Study of Folded halfwave dipole antenna.

4. Study of YagiUda three element folded antenna

5. Study of V-l characteristics of GUNN Diode.

6. Study of V-I characteristics of Tunnel Diode.

7. To detemrine the standing wave ratio and reflection coefficient.

8. Measurement of dielectric constant.

9. Characteristics of Klyston tube.

. 10. To measure an unknown impedance with Smith Chart.

t1



M. Sc. Electronics
2.d Semester (CBCS)

(for the eraminations to be held in the years 2023 , 2024 arril 202)
Course No: PSELPC216

Course No: PSELPC2I6 (Core Course) Max Marks: 50
Title: Lab cource on Advaaced Analog circuit D*ign Duration of Examination: 3 IIrs
Semester Exam: 25 Credits: 02
Sessional Assessment 25
Validity: 2023,2024 afi2025 May Exams

Each student has to petfom a total of six qefimcnts. The teacher in-charge may add
or delele qefirrunts as po the availabiliE ol the equipment arul need of the cource
with the authoriution of the Head of the Dqartnent

List of Experiments

I . Design and simulation of current minors using PSpice.

2. Design and simulation of CMOS Amplifiers using PSpice.

3. Design and verification ofopemtional amplifier based inverting amplifier.

4. Design and verification ofoperational amplifier based non-inverting amplifier.

5. Design and verification ofdifferential and instrumentation amplifier.

6. Design and verification ofadder and subtractor.

7. Desip and verification Integrator and differentiator.

8. Design and verification offirst order active low pass and high pass filten.

9. Design and verification ofsecond order active low pass and high pass filters.

10. Design and verification ofswirched capacitor filters.

t8
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M. Sc. Electronics
2'd Semester (CBCS)

(for the examinations to be held in the years 2023,2024 and 2025)

Course No: PSELPC2IT

Course No: PSELPC217 (Core Course) Max. Marks: 50
Title: Lab course on Embedded System Programming Duration of Examination: 3 Hrs
Credits: 2 Semester Exam: 25
Sessional Assessment: 25
Validity: 2023,2024, and 2025 May Exams

Each student has to pedorm a total oJ sk experimenE by selecting at least one from
each set The teacher in-charge may add or delete experimcnb as per the ovailability of
the equipmenls and need of the cource wilh the authorizalion of the Head of lhe
Depa ment

List of Experiments

Set I: Simple programs using Plthon

Set II: Implementing object oriented programming concepts using python

Set III: Implementing Data structures using Python

Set W: Embedded system Programming

V2'
U^'^"'4*
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M. Sc. Electronics
2"d Semester (CBCS)

(for the examinations to be held in the years 2023,2024 a,nil2025)
Course No: PSELPC218

Course No: PSELPC2I8 (Core Course) Max. Marks: 50
Title: Lab coune on Microprocessors and Microcontrollers Duration of Examination: 3 Hrs
Credits: 2 Semester Exam: 25
Sessional Assessment: 25
Validity: 2023, 2024 and 2025 May Exams

Each student has lo perform a total of six experiments The teacher in-charge may add or
delete eryeriments as pq rhe availabiliry of lhe equipn ents and need of lhe coune wirh the
authotizttion of the Head of the Departmenl

List of Experiments

l. Simple programs with 8086.

2. Implementation of bubble sorting.
3. Implementation olsearching with 8086.
4. Interfacing with 8086 (Logic Controller).
5. Interfacing with 8086 (Traftic Light Controller).
6. Interfacing using A/D Converter.
7. Assembly language programming using g051.

8. Assembly language programming using AVR microprocessors.

\Y
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REVISED SYBALLABI in the subject of Electronics of Master Degree programmelu' $c' .(Electronics) for semester 3 under choice Baseo credit system for theexaminations to be held in the years mentioned below:

1,? W
\)2/

Semester-Ill: Validity December 2023, 2024 
^ad 

2025

2. ElechonicCom-unicatiG
3. Industrial Electori"i ard6nt ol
4. Electroni"Measr."mertsiiDomestic

6. Lab course on Electronic
Z. lub **r" on foa
8. Industial Trainins 
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M. Sc. Electronics
3'd Semester (CBCS)

(for the examinations to be held in the years 2023,2024 and 2025)

Course No: PSELTE311

Course No: PSELTE3l1 @lective course)

Title: Digital Signal Processing
Credits: 4
Minor I & Minor II: 40 Marks
Validity: 2023 , 2024, ard 2025 December Exams

Duration of Examination: 3 [Irs
Max. Marks: 100
Major Test: 60 Marks

Coune Objectives:
Understanding of basic principles of digitat sipal processing and DSP processorc based implementation of
industrial systems.

Course 0utcomes:
At the end of the course the students should b€ able to

. Understand the principles of DSP

. Understand the working ofDSP processoni

. Understand discrete transfoms and their applications

. Design DSP processors based systems

UIrIIT I. Introduction:
Advantages of digital over analog signal processing; discrete time sisnals as aray of values;
standard dissete time signals; classification of discrete time signals; discrete time systems;
classifications of discrete time systems; linear time invariant systems; difference equations;
correlation.

l.IN lT II. Discrele transforms:
DFT, IDFT, and their properties; Radix-2 DIT FFT algorithry Radix-2 DIF FFT algorithm;
circular convolution; Z transform; properties of Z transform; inverse Z transform; system
function and pole zero plots from Z transform; causality and stability in terms of Z transform;
linear convolution using Z transform; relationship between Fourier transform and Z transfonn;
Goertzel algorithm; chirp-Z transform.

IJI{TT UI. Filter design:
Comparison of analog and digital filters; examples of FIR and IIR filters; ideal filter
characteristics; realization of ideal filters; IIR frlter design by approximation of derivatives; IIR
filter desip by impulse invariance; inherent stability of FIR filters; symmetric and .

antisymmenic FIR filters; linear phase in FIR filters; FIR filter design using windowing; FIR
filter design using ftequency sampling; FIR differentiators; desip of Hilbert transfomrers; filter
desip using pole-zero placement.

LINTT IV. DSP processors and applications:
Architecture of TMS32OC54>o<; on-chip peripherals; interrupts of TMS32OC54)O! data
addressing modes of TMS32OC54xx; memory space of TMS32OC54xx processors; basic
instnrctions and programming; serial interface; extemal bus interfacing signals; memory
interface; parallel VO interface; programmed VO; DMA; CODEC interface circuit.
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M. Sc. Electronics
3'd Semester (CBCS)

(for the examinations to be held in the years 2023, 2024 anil2L2i)
Course No: PSELTE311

Note for examiner:
The students shall be continuously evaluated during the conduct of each course on the basis of their
performance as follows :

Examination (IheorD Syllabus to be
covered in

examination

Time allotted
for the

examination

7o Weightage
(Marks)

Minor Test I (after 30 days) Up to 25o/o 1 and half hour 20
Minor Test II (after 60 days) Up to 50% I and half hour 20
Nlajor Test I (after 90 davs) Up to 100% 03 hours 60

Minor Tests

The minor test would consist of two sections (A&B). Section A would consist of three short answer q4)e
questions (05 marks each) and section B would consist of two long answer type questions (10 marks each).
Students are required to answer two questions from section A and one question from section B.

Major Test

There will be ten questions in all in the Major Test out of which 08 questions (as Section A) would be set
out of the 50% of the Syllabus not covered in Minor Test I and Minor Test 2. The remaining 02 questions
(as section B) would be set across the unis fiom the entire syllabus. Each question shall comprise of two
parts. Part (a) Objective/ short answer type of 03 marks each and Part (b) Long answer tlpe of 09 marks
each. The candidates are required to attempt four questions {iom section A and one question from section B.
All questions shall carry equal marks.

References:

1. J. S. Chitode, Digital signal processing, Technical Publications, Pune.

2. Johnny R Johnsoq lntroduction to digital signal processing, Prentice-Hall of India Private Limited,

New Delhi.

3- Richard G. Lyons, Understanding digital sipal processing Pearson education Asi4 lndia

4. Alan V. Oppenheim, Discrete signal processing, Prentice-Hall of India Private Limited.

5. Sanjit K. Mitra Digital signal processing: a computer based approach, Tata McGraw-Hill.

6. Avatar Singh and S. Srinivasan, Digital sigml processing, Thomson Learning, 20(X.

7 - E. C.Ifeachor, B. W. Jervis, Digital signal pmcessing: A practical approach, Pearson Education.

8. B. Venkataramani and M- Bhaskar, Digital Sipal Processors, TMH, 2002.

9- Peter Pirsch Architectwes for digital signal processing, John Weily, 2007
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M. Sc. Electronics
3d Semester (CBCS)

(for the examinations to be held in the years 2023,2O24 anil2025)
Course No: PSELTC3l2

Course Code: PSELTE3I2 @lective Course)
Title; Electronic Communication Systens (ECS)
Credits: 4
Minor-l & Minor-II: 40
Validity: 2023,2024 and 2025 December Exams

Duration of Examination: 3 Hrs
Max. Marks: 100
Major Test 60

Course Objectives:

To equip the students with the principles of Electronic Communication Systems.

Course Outcomes: At the end ofthe cou$e the students should be able to

o Understand different signals and operations performed on them.
r Describe the different techniques ofanalog modulation and demodulation.

o Understand the different techniques ofdigital modulation and demodulation.
' o Understand information theory and coding techniques.

IlNm I Signals and Systems
Signats: Classification, Singularity functions: Step, Impulse & Ramp, Signat

..rperations: Shifting, Inversion and Scaling, Fourier transform and its properties;

FT of periodic signals; Convolution; Energy and Power sigrals, Parseval's
theorem for energy and power signals, Energy and power spectral densities,

Correlation and Autocorrelation, Random variables: Discrete, continuous & their
probabitity density functions.

UNm tr Analog Modulation
AM and its spectnrm, generation by square law modulation; AM demodulation by

square law demodulator and envelope detector; DSBSC: Spectrum, Generation
(Balanced modulator) Detection (Synchronous detection); SSB modulation;

Generation by frequency discriminator & phase discriminator methods and

Synchronous detection; VSB: Generation, Detection.
Angie modulation: Phase and FM; NBFM; WBFM: Generation of FM by Direct

and Indirect metho4 FM discriminator.
IINTT Itr Digffal Modulation

Sampling Theorem, Natural and Flat+op sampling; PAM & PI.IVI PCM:

Quantizarion and BW; Companding; Differential PCM; Delta modulation;

Adaptive delta modulation; Shift kefing: ASIq FSK, PSK, and QPSK with
generation and reception.

UNIT Mnlo r rrrat io n Th e ory
Iniormation measurc; Average information @naopy); lnformation rate; Discrete

memory less channel, Channel types; Joint and Conditional entropy; Mutual

information; Channel capacity; Shannon's Theorem; Shannon-Hartley Theorem;

Tradeoff between SN and BW; Coding: Source coding, Enropy coding &
Channel coding.
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M. Sc. Electronics
3d Semester (CBCS)

(for the examinations to be held in the years 2023 
' 

2024 aill 2025)' 
CourseNo: PSELTC3l2

References:
1. Principles of Communication Systems, H' Taub' D'L' Schilling and G' Saha' Tata

McGraw-Hill.
2. Modern Digital and analog Communicstion Systems' B'P' Lathi' Oxford University

Press.

:. 
-Co.mooi*tion 

Systems, Simon Haykiru John Wileyand Sons'

4. Theory and Problems "i ;"ld and Digitat Communications' Hwei P' Hsu'

Schaum's Outline Series, McGraw-Hill '

S. b"i.r"f*rfon Systems, R'P' Singh and S'D' Sapre' Tata McGraw-Hill'

6. An Introduction to the rJrUpG of Communication Theory, J'C' Hencock' Tata

McGraw-Hill.
7. Communication Systems, A'B' Carlson, P'B' Crilly and J3' Rutledge' McGmw-Hill'

;. ;;;;"ti"r, .odulation, and noise, SchwarE' McGraw--Hill'

s. P"""rpil ; nleetronic iommunication' P'K' Ghosh' Universities Press'

Scheme of Evaluation:

The students shall be continuously evaluated during the conduct of each course on the basis

of follows:'their

Examination (TheorY)
Syllabus to be

covered in
examination

Time allotted
for the

examination

7o \Yeightage
(Marks)

Minor Test I (after 30 daYs) Up to 25o/o I and half hour 20

tvtioo" test U (afterlqq-lEp)- I Tn fo 500/o 1 and halfhour 20

03 hours 60
Maior Test I (after 90 days) Up to 100%

Minor Tests
inT.ir-,.u *ould consist of two sections (A&B)' Section A would consist of three short

;;:;";;." ouestions (05 marks each) and section B would consist of two long answer type

il:ffiiiid;;;;;.'ildr"r; required to answer two questions from section A and

one question from section B.

Major Test
ii.'* *iiiu" ten questions in all in the Major Test out of which 08 questions. (as Section A)

;;;il ;;:;i; oitt, so"z ortn" svttuu* not covered in Minor Test I and Minor Test 2'

m. *."rnrg 02 questions 1as s"ction B) would be set across the units from the entire

syllabus. Each question shall comprise oftwo parts: 
.

Part (a) Objective/ short answer type of03 marks each

Part (b) Long answer type of09 marks each

rr,. i"rrJio"i", are required to a-ttempt four questions from section A and one question from

section B. All questions shall carry equal marks'



M. Sc. Electronics
3'd Semester (CBCS)

(for the examinations to be held in the years 2023,2024 and2025)
Course No: PSELTE3l3

Course No: PSELTE313 @lective Coune) Duration of Examination: 3 Hrs
Title: Industrial Electronics and Control systems (IEC) Max. Marks: 100

Credits: 4 Major Test: 60 marks
MinorJ & Minor-II: 40 (20+20)
Validity: 2023,2024 and2025 December Exams

Course objectives:

To impart knowledge on various power semiconductor devices, SMPS, converters, inverters along
with their applications. It further aims to provide the basic conc€pts of control systems.

Course Outcomes: At the end ofthe course students should be able

r To understand various power semiconductor devices such as P-MOSFET, SCR, DIAC, TRIAC,
GTO etc.

r To understand the basic principle of phase control, cycloconverter, buck converters, boost

converters etc.
. To describe PWM inverters, HVDC system, static circuit breakers etc.
. To use standard test signals to identiff performance characteristics of 1$ and 2nd order systems.
. To apply Root locus, Nyquist and Bode plot stability criterion.

UNIT I Power Seniconductor Devices

Power diode: basic structure, characteristics and types; Power transistor: steady.state
characteristics and switching characteristics; power MOSFET: P-MOSFET characteristics
and applications, comparison of P-MOSFET with BJT; IGBT: basic structure, equivalent
circui! working, latch-up, characteristics, applications and comparison with MOSFET;
Thyristors: characteristics, thyristor tum-on methods, two-transistor model of thyristor,
thyristor Fotection, series and parallel operation of thyristors, introduction to PUT, SUS,

SCS, DIAC, TRIAC and GTO.

UNIT II Converters

Phase controlled rectifiers: principle of phase control, single phase half-wave circuit with
RL load, single phase half-wave circuit with RL load and free-wheeling diode; single phase

fi.rll-wave converters: mid-point and bridge converters; choppers: principle of chopper

operation, step up choppers, types of choppers (A, B, C and D); Buck converteE, Boost

converters, Derived converters.

UNIT III SMPS and Inverters

Switched mode power supply (sMPS): flyback, push-pull, half-bridge and full bridge

converters; unintemrpted power supplies (UPS); inverters: single phase bridge inverters,

voltage control in single phase hverter, pulse width modulated @WM) inverters, principle

of cycloconverter operation; high voltage DC transmission G{VDC): types of }IVDC link,
bipolar IMC system, contol of HVDC converters; static switches: single phase AC
switches and DC switches; static circuit br€akers: ac and dc circuit breakers.

Y-u. >s



M. Sc. Electronics
3"d Semester (CBCS)

(for the examinations to be held in the years 2023,2024 and 2025)

Course No: PSELTE313

IJNIT Montrol systems

Open loop and closed loop system; transfer function, block diagram algebra: reduction of
block diagram; signal flow graph: Mason's gain formula; control actions: proportional,
derivative, integral and PID contol. Standard test signals, time response of l$ and 2nd order
systems; time response specifications: rise time, peak time, peak overshoo! settling time;

concept of steady state enors and error constant; Routh and Hwwilz stability criterion;
relative stability analysis; root locus lsghnique: concepts and construction of root loci;
Bode plot and Nyquist stability criterion.

References:

1. I. J. Nagrath, M. Gopal, control Systems Engineering, New age Inlernational publishers.

2. B. S. Manke, Linear Control Systems, Khanna Publishers.

3. Kuo, Automatic control systems, Prentice-Ha of India, New Delhi.

4. P. S. Bimbbra Power Electronics, Khanna Publishers.

5. S. K. Bhatacharya and S. Chatterjee, Indusnial electronics and controls, Tata McGraw Hill, New

Delhi.

6. Mohammad H. Rashid, Power electronics circuits, devices, and applications, Prentice-Hall of

India New Delhi.

Scheme of Evaluation:
The students shall be continuously evaluated during the conduct of each course on the basis of their

pel&Im9499 c!&llswq
Examination (TheorY)

Syllabus to be covered
in examination

Time allotted for
the examination

7o Weightage
(Marks)

Nlinor Test t (after 30 da,'s) Up to 25Y:o i and half hour 20

linor Test II (after 60 daYs) Up to 50% 1 and half hour 20

Maior Test I (after 90 days) Up to 100% 03 hours 60

Minor Tests
The minor test would consist of two sections (A&B). Section A would consist of three short answer

tp. qu".tio* (05 marks each) and section B would consist of two long answer type questions (10

marks each). Students a.e l.eqoi.ed to answer two questions fiom section A and one question from

section B.
Major Test
ffr*" *iff be ten questions in all in the Major Test out of which 06 questions (as Section A) would be

set out of the 50% of the Syllabus not covlred in Minor Test 1 and Minor Test 2. The remaining 04

questions (as section B) w;uld be set across the units from the entire syllabus. Each question shall

comprise of two Parts:
Partla) Objective/ short answer type of 03 marks each

Part (b) Long answer type of09 marks each

The candidates are required t"-"ii".p1 tf,.." questions from section A and two questions from section

B. elt qr".tion, shall carry equal marks' \ -U -,
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M. Sc. Electronics
3d Semester (CBCS)

(for the examinations to be held in the years 2023,2024 anil202)
Course No: PSELTO314

Course No: PSELTO3I4 (OPen Course) Duration of Examination: 3 FIrs

Titlei Electronic Meosurements and Domestic Appliances Ma.'<. Marfts: 100

Credits: 4 Major Tesu 60 Marks

Minor I & Minor II: 40 Marks
Validity: 2023,2024, and2025 Dec Exams

Course Objectives:
f.o introdu& to the students the operation of various electronic insEuments which are used to measure the

electronic parameters

Course Outcones: At the end ofthe course the students should be able to
o Understand operation of different instruments.

o Describe different terminology related to measurements.

. Undertand the principles ofvarious types oftransducers and sensors-

o Identi& the various parameters that are measurable in elecfonic instmmentation.

. Employ appropriate instruments to measure given sets ofparameters.

I]MTI. INTRODUCTION
Measurement; classification of transducers; errors in measurement; calibration and standards;

standard test signals; periodic and periodic signals; modulated signals; sampled data;

measurement of iurrent; measurement of voltage; measurement of resistance; measurement of
impedance; elecfionic amplifiers; measurement of phase angle; frequency and time interval

measurement.

I.'NTTII. TRANSDUCERS
Basics of tgmperature measurement; pressue measurement; force measur€menq torque

measuement; density measurement; liquid level measurernent; viscosity measurement; flow

measurement; displacement to pr€ssure Eansducer; resistive transducers; inductive transducers;

capacitive trznsducers; Hall effect transducers; electromechanical Eansducers: tachometers and

electomagnetic flow meters; photoelectric transducers: Photoconductive, photovoltaic and photo

emissive, feedback fundamentals; inverse transducers.

UMT III. ADVANCED INSTRT'MENTATION SYSTEMS

Semiconductor sensors; smart sensors; micro sensors; IR radiation sensors; ultrasonic sensors;

fibre optic sensors; chemical sensors; bio sensors; thermometry and thermography; nano

instrumentation; environmental pollution monitoring; process control instumentation in

pharmaceutical; textile; food processing; aerospace; nuclear; bioprocess industries; field

instrumentation.

[]NIT IV. DOMESTIC APPLIANCES
commercial Television: LED, LCD, Plasmq curved (comparison among them and their 3ize);

Block Diagmm, Operating Principle, Precautions and Preventive Maintenance: Microwave Ovens,

washing riachines, refriglrator, rice cooker, elecfic iron, air conditioner, MODEM @roadband),

LED Bulbs, domestic motor PumPs

Y vb



M. Sc' Electronics
3d Semester (CBCS)

(for the examinations to be held in the years 2023 
'2024 

and 2025)

Course No: PSELTO314

References:

L D.V.S. Murthy, Transducers and Instrumentation' Prentice Hall' New Delhi'

2. Douglas A. Sk*g, F:;;';;r"'' -Ji*r"v i' ciou"r" r"ttt"ental Analvsis' CENGAGE

, |:HKTI:I io[i"J*" in Ereetrical and Electronic Measurements and Instrumentation'

?t#X"#ttt,i";k and william-D'.cooper' Modern Electronic Instrumetrtation and

."orot".aot t""hniques, Prenfice Hall'

Shashi Bhushan sint u, u"rai;ik?'n"pai, and Maintenance of Domestic Electronics

,lppiinr"o u""Obooh BPB Publications

4.

p@rm!499

Scheme of Evaluatign:
fi"-rtu-_a.nt, tnull be continuously evaluated during the conduct of each course on the basis of their

Time allotted for
the examination

% Weightage
CM4rl9--Examination (TheorY)

ffi
Nlinor Test tr (after-qu oays')

I Maior Test I (after !t' jgJll-

$llabus to be covered
t- --6hinrtinn

UpE2s%
Up to 50%

1 and halfhour 20

i --,r l.lfhnrrr ')t)

60
up!e-l-9q% 03 hours

lVlinor Tests
The minor test would consist of two sections (A&B)' Se-ction A would consist of three short answer type

questions (05 marks each) and ;ffi"il;1i;o-*ir, or*o ron* unt*", typ" questions (10 marks each)'

Studens are required to ans*er'il" q'iti"* t"* section A and one question from section B'

Major Test 
ilt in the Major Test out of which 06 questions S s"l:lll *ould be set

There will be ten questlons ln z

out of the 50% of the Svll"bt';;;;;;;;Minor Test r *Juin* r"tt 2' The remaining 04 questions

(as section B) would u" ,"t u".1, il;;t fro;,h" .rti." ryrturut. Eaoh question shall comprise of two

Darts:

iliiat ouiectire/ short answer type of 03-marks each

im glnl"n:::ff::i3'"flff,if,,T" q,",tio,,, rom section Aandtwo questions from sectionB' Arr

questions shall carry equal marks'

\Y)*/ U-^-*
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M. Sc. Electronics
3"d Semester (CBCS)

(for the examinations to be hetd in the y ears 2023,2024 and 2025)
Course No: PSELpC315

Course No: PSELPC3I5 (Core Course) Max. Marks: 50
Title: Lob cource on Digital signol processing Duration of Examination: 3 Hrs
Semester Exam: 25
Sessional Assessment: 25
Validity: 2023,2024 ard,2025 December Exams

Each student hos to perform a total of six experimenrs. The teacher in-charge mq| add or deleteulteriments as per the availabiliry of the equipment and need of tt" ,iuo" t1,ith the
authoriZation of the Head oli.the Departmenl

List of Experiments

l. To generate a sinusoidal signal in MATLAB.

2. To implement a FIR filter in MATLAB.

3. To implement an IIR filter in MATLAB.

4. To implemenr DFT in MATLAB.

5. To record and process speech using data acquisition system.

6. To understand and process ECG signal.

7. To implement a filter on DSp kir.

8. To record and process hezrt sounds.

9. To acquire and process a noisy image using NzLATLAB.

10. To enhance a stored image using histogram based analysis.

v11- V-Gy 
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M. Sc. Electronics
3d Semester (CBCS)

(for the eraminations to be hetd in th eyars2D23,2024 and 2025)
Course No: PSELTC3I6

Course No: PSELPC316 (Core Course) Max. Marks: 50
Trtle: Lab coune on Eledronic comntanication slstems Duration of Exam.: 3 Hrs
Sernester Exam: 25
Sessional Assessment: 25
Validity: 2023,2024 nd2025 December Exams

Each student has to perform a total of six qainunts. The teachet irr-charge mqt add
or delde qerinunts as per the wailability of the equiprrwnt and need of the coune
with the authortution of the Head of the Departrrrenl

List of Experimenb

l. Study of Amplitude modulation.

2. Study of Amplitude demodulation.

3. Study of frequency modulation.

4. Study offrequency demodulation.

5. Study ofPulse modulation.

6. Study ofPulse demodulation.

7. Study ofdelta modulation & dernodulation.

8. Study ofadaptive delta modulation & demodulation.

9. Calculation ofnoise figure.

10. Study of FSK/PSK sYstem.

1?
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M. Sc. Electronics
3'd Semester (CBCS)

(for the examinations to be held in the y ears 2023, 2024 atil 2025)

Course No: PSELPC3l7

Course No: PSELPC317 (Core Course) Max. Marks: 50

Titlg Lab course on Industrial Electronics and Control syslems Duration of Examination: 3 Hrs

Credits: 2 Semester Exam: 25

Sessional Assessment: 25

Validity: 2023,2024 and 2025 December Exams

Each student has to pedorm a total of six experimenls by selecting at leost one lrom each set

The teacher in-charge may adil or delete experiments as per the availabilily of the

equipments and need of the cource with the authoization of the Head of the Depa menl.

List of ExPeriments

Set I: Thyristor characteristic s

Set II: Thyristor aPPlications

Set III: Converters

Set fV: Inverters

Set V: SMPS and UPS

Set YI: Some experiments on control systems

References:

1. J.B. Gupt4 A course in electrical power, S' K' Kataria and Sons' New Delhi'

2. S. K. Bhatacharya and S. Chatterjee, Intlustrial electronics and controls, Tata McGraw Hill,

New Delhi.

3. Mohammad H. Rashid, power electronics circuits, devices, and applications, Prentice-Hall of

India New Delhi.

4. P. S. Bimbhra, Power Electronics, Khanna Publishers'

5. B. S. Manke, Linear Control Systems, Khanna Publishers
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M. Sc. Electronics
3d Semester (CBCS)

(for the examinations to be held in the years 2023 ,2024 and 2025)
Course No: PSELIC3l8

Course No: PSELIC3IS (Core Course)
Title: Industrial Trainfu g
Validity: 2023,2024 and 2025 December Exams

The intemal assessment shall be as per the following details:

Max. Marks: 50
Credits: 2

Training report: 25 marks Seminar based on the industrial training: 25 mark

Course Objectives
This course aims at building the studenrs for taking up industrial problems ond incorporates
better practical sbills in them, so thot they can have iettet expos;re in the relevanr ield and
have itteraction with the industries.

Scheme
The students are required to undertake an industrial training under the supervision ofa faculty
member from the department. The industrial haining is to be undertakenby each student at an
institute/industy of repute for duration of4 to 6 weeks during the summer uu.utions atiirrg
between 2nd and 3'd semester. The certificate of the succeisful completion or indusuai
training of the required duration.shall be submitted to the departrnent ty ttre ca"aiaate aon!
with the training report. The candidates will be required to prisent seminar based on the wori
done during the training period.

The industrial training can be organized by multiple ways including

1) ln house summer school during vacations
2) Industrial tours during summer/winter vacations
3) condensed outside trainings in industries such as medium scale and micro industries

(MSME) and research institutions.

n.\fu M4--*V/
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REVISED SYLLABI in the subject of Electronics of Master Degree programme
Iw Sc. .(Electronics) for semester 4 under choice Based credit -system ior the
examinations to be held in the years mentioned below:

\yx
<--N"* \*

Semester-fV:V@
Course Title Course

Code
Credits

L Smart Sensors and Instrumenffi PSELTE4I I 24
2. Data Communication (4 Credits) PSELTE4I2
3. Device Fabrication PSELTE413
4. Electronic Comm PSELTO4I4
5. Seminar (2 Credits) PSELSC4I5
6. Project Work (6 Credits) PSELPC4I6

3(



M. Sc. Electronics
4th Semester (CBCS)

(for the examinations to be held in the y ears 2024' 2025 and 2026)

Course No: PSELTE 411

Course No: PSELTE4I l @lective coune)
Title: Smart Sensorc and Instrumenlation Systems

Credits: 4
Minor I & Minor II: 40 Marks
Validity: 2024, 2025, and, 2026 May Exams

Course Objectives:
Understanding of basic principles of advanced instrumentation used for biomedical, agriculture, and IoT
based applications.

Coume Outcomes:
At the end of the course the shrdents should be able to

o Undentand the important transduces and sensors

o Understand the working of biomedical instruments

o Apply electronic priaciples for agriculture development

o Sensors and networking principles to IoT based system design

U|{IT I. Basics transducers:
Transducers: pressure transducers, temperature measurement, pulse sensors, techometers,
displacement, flow, humidity, thickness, pH, position; medical measurement constraints;
interfering and modifying inputs; compensation techniques; electrical activitv of excitable ce1ls;
electrode-electrode interface; plolarization; electrode-skin interface and motion artifact.

IIMT II. Biomedical Instrumentation:
Inuoduction to ENG, EMG, ERG, EEG, MEG systems; electrocardiograph: functional diagnm,
problems, transient protection; interlerence reduction circuits; intracellular elechodes; evoked
potential; fetal electrocardiogaphy; blood pressure measurements; heart sounds; computer
tomography; magretic resonance imaging; apnoea detectors; foaal monitoring; physiological
effects of electriciry .

UII{IT Itr Agro and environmental instrumentation:
Functionai analysis of agriculture machines; thermodymic limits to engine performance; heat
losses and power at the pistoq mechanical losses and povr'er at the flywheel; induction motors
and their principle of operation; single phase and three phase induction motors; variable speed
electric motors and their efficiency; mechahonics and system control; GPS and applications in
agriculture; GIS and applications.

U|[IT IV. Internet of Things:
Introduction to IoT; characteristics of IoT; applications of IoT; IoT reference model (Level-I,
Level-I!, interfacing concepts to embedded systems; RFID; LoRa; comparison of IoT protocols;
RaspberryPi: introduction, leaming model, operating systems, operating system serup,
commands, programming with Python.

Duration of Examination: 3 [Irs
Max. Marks: 100
Major Test: 60 Marks
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M. Sc. Electronics
4tb Semester (CBCS)

(for the examinations to be held in the years 2024,2025 and 2026)

Course No: PSELTE 411

Note for examiner:
The students shall be continuously evaluated during the conduct of each course on the basis of their
performance as follows:

Examination (Theory) Syllabus to be
covered in

examination

Time allotted
for the

examination

7o Weightage
(Marks)

Minor Test I (after 30 days) Uo to 25oh I and half hour 20
Minor Test II (after 60 days) Up to 50% I and half hour 20
Maior Test I (after 90 days) Up to 100% 03 hours 60

Minor Tests

The minor test would consist of two sections (A&B). Section A would consist of three short answer type
questions (05 marks each) and section B would consist of two long answer type questions (10 marks each).

Sfirdents arc required to answer two questions from section A and one question from section B.

Major Test

There will be ten questions in all in the Major Test out of which 08 questions (as Section A) would be set

out of the 5ff2 of the Syllabus not covered in Minor Test I and Minor Test 2. The remaining 02 questions

(as section B) would be set across the units from the entire syllabus. Each question shall comprise of two
parts. Part (a): Objective/ short answer type of 03 marks each and Part (b): Long aDswer type of 09 marks

each. The candidates are required to attempt four questions from section A and one question from section B.

All questions shall carry equal marks.

References:

1. John G. Webster, Medical instrumentation: application and design, John Wiley & Sons, Inc, New York.

2. R. S. Khandpur, Handbook of biomedical instrumentation, Tata McGraw-Hill Publishing Company

Limited., New Delhi.

3. Ajit K Srivastava, Carroll E Goering, Roger P Rohrbach, Dennis R Buckmaster, Engineering principles

of agriculture machines, ASAE publication

4. K. G. Srinivasa, G. M. Siddesb R Hanumantha Raju Intemet of things, Cengage.
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M. Sc. Electronics
4th Semester (CBCS)

(for the examinations to be held in the years 2024,2025 anil2026)
Course No: PSELTE 412

Course No: PSELTE4I2 @lective Course)
T itle: D ata C o mm un ic ati o n
Credits: 4
Minor I & Minor tr: 40 (2Gr20)
Validity: 2024,2025, ard2026 May Exams

Duration of Examination: 3 llrs
Max. Marks: 100
Major Test: 60

Course Objectives:
To equip the students with the principles of Data Communication Systerns.
Coune Outcomes: At the end ofthe course the students should be able to

o Understand different Network topologies.
o Describe the principles of wireless and mobile communication.
o Understand the principle and techniques ofoptical communication.
o Describe the satellite communication techniques and Radar principle.

UNTT I Network Technologies
Netwo* hardware: Topologies, switching: circuit, packet and message, routers
and routing, network OSI model, LAN, WAN, MAN, wireless networlc, GSM,
short messaging in GSM, ARPANET, INTERNET; protocols: one bit sliding
window, HDLC, ALOHA, CSMA, TCPIP, UDP, ISDN.

IIMT tr Wireless and Mobile coruaunicslion
Introduction: Overview, challenges in wireless networks, wireless network
standards; Modem wireless communication systems: 2G,3G & 4G.
lntroduction to mobile communicatiorl main methods of radio transmission, GSM

standards for cellular telephony, Architecture of GSM, Cellular mobile radio

systems, Structure & working of cell phone, Performance criteria for cellular
phones, operation of cellular systems, Concept of frequency re-use, power control

for cellular systems, Function ofMTSO & interconnection.

LINIT m Opfical coruaunicalion
lntroduction to opical fibers, comparison of optical fiber with other

interconnectors, attenuation in fibers, splices and connector optical fiber

communication systems (analog and digital), opto-electronics Ics, Opto+oupler,

OElC-Transmitter/Receiver. Propagation in fibers' Step Index, Graded Index,

Multipath dispersion, Material dispersion, combined effect'
UNIT Matellile communication and Radar

Introduction: satellite fiequency bands, satellite system; satellite orbits: inclined,

polar and equatorial, geostationary satellite; satellite chaonel: electromagnetic

held propagaiion, transmission path and path loss, saturation flux density, satellite

link analysis; satellite earth station, satellite hanspcnder.

Radar fundamental: block diagram, radar range equation, performance factor,

detection ofsignal in noise; Doppler effec! MTI and pulse Doppler radar'

rur--
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lVL Sc. Electronics
4th Semester (CBCS)

(for the examinations to be held in the years 2024' 2025 and 2026)
' CourseNo: PSELTE 412

References:
l. Andrew S. Tanenbaum, Computer networks' Prentice Hall of lndia Limite4 New

Dethi.
Z. fur"tn pufrfu"an, Principles ofWireless Networks' Pearson Education
j. e.fwrt i c"aUle, DataCommunication and Networks' Tata McGraw-Hill

;. sffi;-n. p*a"v, u*aulo[-oi-*r"itit" "o.-unicarion, 
Authors Press, New Delhi.

j. irfi. ni oigitai satettite communications' McGraw-Hill Publishing Company' New

York.
O. fom Cowar, Optical communication sysloms' Prentice-Hall of India Limite{ New

Delhi.
z.r'a*irrlSkolnik,RadarCommunicationSystems,Mc.GrawHillEducation.
8. R.G. Hunsperger, tntegrated Optics: Theory & Technology ( 3d €dition )

s. i. wll."" i.r]s. Ho*k"t, (id"lectronics: Anlntroduction ( 2rd edition )

f O. Coving f. eggarwal' Fiber Optic Communication Systems

ii: i"h" fi. senid-x opti"a ribei Communications - Principle & Practice

tZ. ftreoaor" S Ruppupotq Wireless communications' Pearson'

il. l-* W r,arrt -'.i *eihua Zhuang, Wireless communications and Networking, PHI'

i+. n.P. Sirgf, 
"nd 

S.D. Sapre, Cornirunication Systems' Tata McGraw-Hill'

Scheme ofEvaluation:
The students shall be continuously evaluated during the conduct of each course on the basis

follolvs:

Examination (TheorY)
Syllabus to be

covered in
examination

Time allotted
for the

examination

% Weightage
(lVIarks)

iltrorTestl(af terrlq{byq1_ Up to 25o/o I and halfhour 20

Minor Test tr (after 60 days) Up to 50% 1 and half hour 20

Maior fest I (tfter 90 aaYs) Upto 100% 03 hours 60

Minor Tests
ffr. *ir* i"u *ould consist offivo sections (A&B)' Section A would consist of three short

;;;;; tp. tuertions (05 marks each) and section B would consist of two long answer type

;ffiliid;k eactg. students a.e required to answer two questions from section A and

one question from section B.
Major Test
fn"L rritf U","n questions in all in the Major Test out of-*!t+ 08 questions (as. Sect]on ,!)

*"rri [. ,"i 
"ra 

oi th. sox of the Syllabus not covered in Minor Test I and Minor Test 2.

rrr" 
-i.ruioing 

02 questions 1as section B) would be set across the units fiom the entire

syllabus. Eaciquestion shall comprise oftwo parts: 
.

part (a) Objective/ short answer type of03 marks each

eart (U) t ong answer t,?e of0g marks each

The candidaies are required to attempt four questions from section A and one question from

section B. All questions shall carry equal marks'

b^)-"2\P/'\"*



M. Sc. Electronics
4th Semester (CBCS)

(for the examinations to be helit in the years 2024,2025 a;n.d 2O26)

Course No: PSELTE 413

Course No: PSELTE413 @lective Course)

Title: Device Fabricdion and Characlefiution Techniques

Credits: 4
Minor-I & Minor-ll:.40 (20+20)

Yalidity:2024,2025 and 2026 May Exams

Duration of Examination: 3 l{rs
Max. Marks: 100

Major Test: 60 marks

Course objective: This ooruse is desiped to provide a deep understanding of IC fabrication t€chnology'

various thin film deposition and characterization techniques'

Course outcome:

After learning the course, the students should be able:

l. To understand the basics of IC fabrication'

2. To understand the basics of lithography, etching, MMS, MEMS etc'

:. io t u"" t o*fedge ofvarious thin film deposition and characterization techniques.

IINIT I Fabrication PrinciPles
crystal gowih techniques: czochralski method and float zone method; epitaxy: vPE and MBE;

oxidation: tn"..a o*iaution, kinetics of growth; diffirsion: basic diffirsion process, diffirsion

equation; ion imptantationr range of implaited ions, ion distribution, ion stopping; Implantation

damage, Arurealing: conventional and rapid thermal annealing @TA)'

IIMT II LithograPhY and etching-^ - - ritt"fiphyioptical lithofiaphy, clean room, exposure tools, masks, photo resist, pattem transfer;

*_.uiritio'guiny, ";;d; it"6ng, *"t chemicat etching and dry etching, reactiye ion etching:

Basics of MEMS e ueu6, quantim well, Quantum wire, Quantum dots, Nanowire and carbon

nanotube.

UNIT m Deposition techniques
fhin frm deposition lechniques: Physical vapor deposition (PVDlj.spoI:11+ e-beam PVD;

advantages oi pvo, oiruarui,ug". oi pvD; ch".ical vapor deposition _(cvD): 
Low-Pressure

Cvo p-pcvol, pf*Inu-iJ-"]ta cvD (PECVD); advantages of CVD' disadvantages of CVD;

Sol-Gel and spin coating techniques'

UNIT Mharacterization techniques-"-- - .rfrin-nh characterization techniques: X-ray diffiaction Q(RD), optical microscopy, hansmrsslon

elecron microscopy*(1i1fr, ""iry airp#te X-ray microanalysis @DS), scanning electron

microscopy (sEM), i-ray pi,ototG-ttt* tpottot"gpi 0e9'-1t"9ic force microscopy (AFM);

Electrical characteri-tJi tlftniqr"s: Electrical resistirity, Hall eff"ct und magnetoresistance'

-y"/nt q.4
7S



M. Sc. Electronics
4s Semester (CBCS)

(for the examinations to be held in the years 2021 ,2022 a;nil2023)

Course No: PSELTE 413

References:

1. S. M. Sze, Semiconductor devices, Physics and tecbnology, John Wiley & Sons'

2. S. M. Sze, VLSI Technolory, McGraw-Hill Intemational'

3. Sorab K. Gandhi, WSI fabrication principles, John Wiley & Sons'

4.MA.Shah,TokeerAhmadPrinciplesofNanoScienceandNanotechlology,NarosaPublishingHouse.

5. Charles P. Poole, Frank J. owens, Introduction to Nanotechnology, John wiley & Sons'

6. G. Cao, Nanostuctures & Nanomaterials: synthesis, Properties & Applications' Imperial college Press'

20M.

7. K. L. Chopra, Thin Film Phenomena, McGraw Hill'

Scheme of Evaluation:
ilf-ttua*tt ,nat be continuously evaluated

performance as follows:

during the conduct of each course on tJre basis of their

Examination (TheorY)
Syllabus to be covered

in examination
Time allotted for
the examination

7o Weightage
(Marks)

)n
Minor Test I (aftef!! 3:Y9-- IIn to )5o/a 1 and hall hour

I and halfhour 20
,ltino. te.t tl ("fiC. !q i3I9- Up to 50%

03 hours 60
Maior Test I (afl9l2! i3Y9-- Up to 100%

lVlinor Tests
ii..i""ii"u would consist of two sections (A&B). Section A would consist of three short answer type

questions (05 marks each) and,".ii"" e *;rriconsist of two long answer type questions (10 marks each)'

students are required to answer Jo questions from section A and one question from section B'

Major Test
ii.'r" *1r u" 

", 
questions in all in the Major Test out of which_06 questions (as Section.A) would be set out

of the 50% of the Syllabus "",;;;;;;i 
ir-tr.linor rest I and MinoiTest 2. The remaining 04 questions (as

,".,r"" sj *""id u. .o -rorr rt 
" 

uolo from the entire syllabus. Each question shall comprise of two parts:

Pan (a) Obiective/ short answer type of03 mark each

eart iui I-ong ans*er type of09 marks each

The candidates ar" ,"quir.a to utt"mfi tl,ree questions from section A and two questions from section B. All

questions shall carry equal marks'
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M. Sc. Electronics
40 Semeter (CBCS)

(for the examinations to be held in the years 2024,2025 and 2026)

Course No: PSELTE 414

Course No: PSELTO4Ia (OPen Course)

T illei E I ecfi o rlic C o mm uni c alio n
Credits: 4
Minor-I & Minor-II: 40 (2Gr20)

Validity: 2024,2025, and2026 May Exams

Coune Objectives:
To learn the fundamentals of basic communication system'

Duration of Examination: 3 lks
Max. Marks: 100

Major Test: 60

Course Outcomes: At the end of the conrse the students should be able to

o Understand different blocks in communication system and how noise affects communication using

diferent Parameters.
. Distinguish between difrerent modulations schemes with their advantages, disadvantages and

applications.

o To analyze basic digital communication systems'

. To compare optical fibres with the conventional system'

o To understand the various terminology, principles, devices, schemes, concepts, and different

methodologies used in Satellite communication'

UNIT I. Introduction
ComponentsofElectronicCommunicationsystem;Needofmodulation;Bandrvidth
requirements; ex"mi 

- 
Nois., Atrnospheric, extatenestrial and Industrial; Internal Noise:

Thermal, Short and i;;iiN;d Noise calculations: Addition of noise due to several sources'

Addition or noir" oue ioleveral amplifiers in cascade, Noise in a resistive circuit; Noise figure

anditscalculation,Noisefigurefromequivalentnoiseresistance,Noisetemperature.

IINIT tr. Modulation
FrequencyspecEumofAmplitudeModrrlation,.MathematicalrepresentationofAmplitude
Modulation, rrroourutioo ili r:i io*"r relations, Generation of AM (Square law modulator)'

Demodulation of arrr rgr*r"pi aetector), suppressed canier AlvI, Single side band modulatiot!

Frequency ,oarfutiori-frfutiiJ.Ji*f r"ir"t i,iution of FlvI, Frequency spectrum of FlvI' Phase

modulation, FM Moduiator (Direct & Indirect methods)' Phase Modulation

LINTT m. Commonication
Digitalcommunication:Pulsemodulation,Pulse-AmolitudeModulation,PulseTimeModulation'
Pulse Position MJ;il;;; i\'lt" coai Mo<lulatiln' PCM SJstem' 

-Funiamentals 
of data

communication systems, Bandwidth requirements' ASK fSf' pSq DPSK' optical

communication: e*i";;r 
"p*"1 "orn-uni.ution, 

Advantages & qiTdyaltagT of optical fiber

communication, il;;; 
-[ 

Ctraracteristics of optical irbres, Principle of optical guides'

Attenuation in fiben, splices and connector'

\P- L
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M. Sc. Electronics
46 Semester (CBCS)

(for the examinations to be held in tbe lexrrs 2024, 2025 rlnd 2U2e
Course No: PSELTE 414

LTNIT w. Applications
FM radio, Mobile Phone (cellular telephony and smart phones), AII\4 Set top box for satelliteTV, Introduction satellite frequency bands, satellite system; satellite orbits: inclinod, polar andequatorial, geostatio-nary. satellite; multiple access formal fime oivislon uJtipf" a.o..,
Frequency Division Multiple Access, Code Division Multiple Access. Radar firndamentat blockdiagram

References:

l. Electronic Communication Systems, Kennedy & Davis, Tata McGraw_Hill.
2. Communication Systems, R.p. Singh 6a6 g.p. Sapre, Tata McGraw-Hill.
3. John Gowar, opticar communication systerns, prentice-Hafl of Iadia timited, New Delhi.
4. R.G. Hunsperger, Integrafed Optics : Theory & Technology

5. J. Wilson, J.F.B. Hawkes, Optoelectronics : An Introduction

6. John Gower, Optical Communication Systems

7. John M. Senior, Optical Fiber Communications _ principle & practice

Scheme of Evaluation:
The students shall be continuously evaluated during the conduct of each course on the basis of theirperfonnance as follows:

Syllabus to be covered
in examination

Minor Test I (after 30
Miuor Test II (after 60

Minor Tests
The minor test would consist of two sections (A&B). Section A would consist of three short answer typequestions (05 marks each) and section B would consist oft"o ro.ng -r*", type questions (10 marks each).students are required to answer two questions fiom section a uno o-n" qr"rtio, toi, s"Jion g.
Major Test
There will be ten questions in all in the Major Test out of which 06 questions (as Section A) would be setout of the 50% of the svlrabus not coveredln Minor Test r uoo uir,Jii"J;: il.";;;;;04 questions(as section B) would be set across the units from the 

"rti.; tlfi;;. ;i"t'qr."l", ,iirr" l'itpri.. ormoparls:
Part (a) Objective/ short answer type of03 marks each
Part (b) Long answer type of09 marks each
The candidates are required to attempt three questions from section A and two questions fiom section B. Allquestions shall carry equal mark.



M. Sc. Electronics
4th Semester (CBCS)

(for the examinations to be held in the years 2024,2025 and 2026)

Course No: PSELSC 415

Course No: PSELSC415 (Core Course)
Title: Seminar
Semester Exam: 50
Validity: 2024,2025 ard2026 May Exams

Course Objectives

This course aims at exposing the students to recent developments in the field of Electronics.

Scheme

The snrdents are requited to make a detailed presentation in the fonn of a seminar on any of
the latest topics falling in the Electronics domain duly approved by the staffcouncil undei the

supervisiorr of a faculty member from the deparment. The seminar will be of one hour

duration including questions and answer session.

-u

Max. Marks: 50
Credits: 2
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M. Sc. Electronics
4tr Serireter (CBCS)

(for the examinations to be hetd in the years 2024, 2 025 anil2026) . - '/
Course No: PSELPC 416

Course No: PSELPC416 (Core Course)

Title: Project Work
Semester Exam: 75

Max. Mmks: 150
Credits: 6
Sessional Assessment: 75

Validity: 2024,2025 and 2026 May Exams

The intemal assessment marks shall be as per the following details:

Regularity/Attendance: 25 marks

Project report: 25 marks Seminar based on the Project Work 25 marks

Course Objectives
This course aims at building the students for taking up relevant industrial problems as a
major project so as to incorporate better practical skills in them.

Scheme

The students are required to undertake a major project on topics fall in the Electronics
domain under the supervision ofa faculty member from the department. The candidates are

required to demonstrate the project undertaken by them in the form of a prototype and should

be implemented using the hardu'are/software. The candidates will be firther required to
present a seminar based on the project work carried out by them.

\.!2'-*.w
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