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Course Code - Course Title - Credits | T/P
Cl E
A B L5 I | G
SEMESTER | [YEAR 1)
B220F0LT | CORE Mathematical Physics 4 T P 75
| _— i -
B220702T CORE Classical Mechanics 1 T 25 5
HFINT0AT CORE Semilcondector Devices and Cirouits q T i ]
B220704T Ciok: Digital System Design 4 T 25 /5
BAAOTOAT FIRST ELECTIVE Electronic Messuremant and | astrumestation 4 T 5 TE
(Subject Elactive) |
R i r ine in N
l BX0F0RT (Select ary anel Programming in © 4 T 25 Fi]




[ el i SECOMD ELLCTIVE | Physics Laboratony Courss - (1] 5 " 2| 50
- | [Subject Elactve) [ |
EI7O70EF | (Select any onel Physics Laboratery Course 4 [B] 5 P L2 : &0
SEMESTER Il {YEAR 1)
BI2CEMT | CORE Electrotymian i & | T| 25 | 75
BA20E0ET . COIRE Cuanturm hdechanics 5 T 5 75
BI20R03T CORE Micregsocessor and Picrocontrollers ] I 25 | 75
R2I0A04T THIRLCH FLECTIVE introduction 1o MATLAB Programming 5 T 25 ¥5
(Gereric Clectivel ) T T
; ; . -
B2 20805T salact any one| Computer Oriented Numerical Methods B T 25 | 75
% BR2OBOSP | rouRTH ELECTIVE | Physics Labsaratory Course -l {8) ] 5 : F a0 | sU
| RIZOEDFP iselert any onel | phucee Labor atory Course | {B) 5 P | so | so
SERSESTER 1 {'I"EAFI. 1]
s2200mT CLIRE Trermodynamics and Statistical Mechanics 4 T 25 75
HIINGOAT CORE Adwvanced Quanturn Mechanics 4 T 23 73
02205037 CCRE Communication Theoy and Systerms 4 T A
BT CORE Cnndensed Matter Physics 4 T 23 F-)
BZHE0ST FIFTH ELFCTIVE Analog Integrated Clroulis i T 24 75
(Subyject Elective) b T ¥ i
ey : = : Hul.un.a_lj. introdection, Synthesis and i | w5 | 75
(Select any onel | Frocessing
RAAA0TP SIXTHFLFCTWE | Paysies Laboratory Course <111 |A) ] F 50 | =0
|Subyecl Elective) E 2 - 1
B2 MIGNER 3 Prrysics Laboratory Course -1 |B) 5 F 50 | S0
{5alart any oned ;
SEMESTER IV (YEAR i}
| BA2L00LT CORE Aromicand Molecular Physics o T 25 75
RIA1O02T CORE Muclear and Particle Fhysics 5 35 | ¥s
= e N 1
2210037 | SEVENTH ELECTIVE | WLS1 Design and Technolagy 5 | ri 75
N | 1Subject Clectve) ) [ ]
22210047 i Optoalactronics mxt Optical Commanication ] I 25 [
(=elert sy ane;
REREARTH
Ba210050 PROUEST hdajor Rescarch Project) Cissertation 10 H 50 50
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Program Oubteomes (POs):

Lhe program has been designec such a weay thal the students awxyire strong theeretical and
practici] knowledge in various domains of Physics. .

udes details of Mathematical Physics, Classical Mechanivs, {uantum
bleckanics, Statistical Mechanmcs, Moloowlar and Atorrie Physics, Wuclear arvd Particle Fhysics,
Blectromar  Devices, Digital System  Design,  Microprafessur, Communisalion  System,
Electrrdynacnios and VLS Mhesign and Technology eic lo prowide in depth knowledie uf Physics
and Elclronics so that they can contribute in the socicty in their respactive research area and
becoims etre praneulr,

The praclical conrses have boen designed to equip thue students with the laboratory akills n
Fhysics & Flecironics. Students will ahle ta hardware design, spplication of various devices and

Firruits for system design amid verificabion.

The program will offer students with the knowhedge and ckill basa that would enable them 1o
enderlake advanced studies i field of Physics and relabal areas or in multidisciplicary areas
that involees Physics.

The students will get exposure nl wide range of careers that includes, |
Physics, VIS design, Communication Engineering P i
Lhe students will gain domain kniwledge for syeeesalful career in academis, industry and

The programeme il

farticle Physics, Atomic

research
KMormover students will learn values for lifelong [earning fo rmeet the ever evalving ]:Irur'-:'s'sicl!‘l:ﬂ I
demands by developing ethical, inter personal and team skills.

Somester wise Paper Tilles with Lletaila

_Fpl.'_ml:'_ﬂl_ e " [ Eleclive for
3 tl i F
e Paper . Paper Litle . Prerequisite [or Paper | Majer Subjects §
Master in Physics (Eleclvonicsp
: B.5c. (Fhysics, Cheiniatry, :
. ? g el K {50 [[hysles
Lheory Mathermabical Mathemalics,  Electronics, r;:; [_Jl;}vqm’f
Paper - | Fhvsi i Computer Science, | ... R
yeics . EAE Sciesu, Mallen
{Care) [ Compuler Applicativn, Mtice/! Statistics)
Statistics) g :
B.Sc. (Physics, Chemistry,
Theory Clagsical Mathematics, Flaclronics, .S
Taper -1l "'.-14.:-;_'tu.'|-r:i{='. Computer S, [Electyonicsy
(Core) ! S Computer Application, Wathematics, )
SEM T it
s Sermiconductor | B-5¢ (Physics, Chemistry, M5
Theary P e Mathematics, Llectronics, (Electronics/
Parer - 1M1 bR Coampnier Sciance, Mathematicsf
i Circwits ; ; )
{Core) Computer Applicdtion. Crumgpaiar
| Glalislics) Griemon)
B.Sc. [Physics, Chemislry, M5
Theary Mathematics. Electranics, | (Flectronics/
E, D i '_-\. by ’ .. anlca | ] .._,-
fapeer = 1Y r}li:t:ln e Computer Suiene, Matherniatics /
{Core) el - Computer Anplication, Crmputer
[ Stikistics) Tl T { TR R
. no &
% i + "-.:"M.'::\:k kt.dh.ll g~ A
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T : B.5c. {Physics, Chomistry, B Sc |
i Electronic sathom :tine, Electronics, fLlecteonicay
Measirement Cﬂ.‘.‘q_‘llll‘r':l Seienoe, "-'f.'LlhEI.'I.'I.-EI.ﬁ-I.h-_.'"
i 3 Computer Appllcation, Computer
e AD Statislics) Science)
| Faper - V' B S, {Physics, Chemistry, M5
First Elective | .. | Mathematics, Electronicy, [Eleckronics,
(Gubjet | DYOETAIUTHNG In Compuler Science, Mathematics/
ElechHwe- & Computer Application, Cuimpriler
Select any Slatistizs! Griatyce)
ane)
B %, (FPhyaics, Chemestry.
Physics Blath=malics, Eloctronics,
Labarafory Cornpuler Science,
_ Crurse -L (A} Computer Application, |
Practical Statiatics) '
Second |
Flective
ﬁlhiﬂﬂ | B.5c. (Physics, Chemistry,
_'chm-.-:- | Physics Mathemalics, Electronies,
:?!Eﬂ a"n‘ Lisbsor atory Cornpuber Scienco,
o Course -[ {A) Computer Application,
Sialistics]
|
| B.5c. {IPhysics, Chemistry,
Theory | M athematics, Llectronics. * MAc
I FPaper -1 Hle;rrccl}-r.umm'a A Lum-_.mﬂ*rﬁ*.:encg, IT.]h‘I‘I"II.'!-I'liI.‘.H'I 7
Core) Caonrpuber T“!LF:'F'I.I.': i, -
Slatistics) '
' B.Sc, [IMhysics, Clemistry,
Thecory bathematics, Electranics,
Papoer =T1 G fl”_m Computer Science,
(Core) Mechanics Computer Application,
Gitabizlics)
B.Sc. (Physics, Chemisiry, MW G
Theory Microprocessor | Bathematics, Electromics, {Flectromics /
[Fapr - Ll and Cormnpter Seience, beinthosuatics !
{Cume Microcontrollers Computer Application, Computer
. Skatistics) Sriprnce) -
| I 5, (Fhysics, Chemistry, M S
. Introduction o | Malhematics, Flectroltics, i Blectroms,/
Lhird WATLAB Computer Science, Mathematiz s/
Flective ?rngrﬂnule.n;.-: Computer .-'l.[:l|:l'::'.-:||:.|.".hl1, li:::-|r||‘:u|t':|'
[{-enaric Statistcs) Sriene)
Eloctive- [ : e
Selact any EE-L.EE;::E' B Sc (Physics, Chemisty, M s
one) Miire ot Sdathernatios, Electron s, (Electronics
it Compuler Sciance Mathematics/
kuthods L ! .
iy ] - ; a
g ( *._'u’::\y' b2 T



[ Fosrth
Elective

[ (3elect ..1111_.-:

)

Theory
Faper -1

[hewy
"aper - 1

Theory
Paper - 11l

Theary”
Paper - IV

Secnmed SER-TIT

Bitthy LElactivae
[Subiject
FlecLive-
Select any
o]

Siath Llescbree
[(Subject
Elvctive

Computer Appl Icar.-:::n. Ciunpulet
Statistics) Sciemwe] |
B8 5. (Physics, Chermistry,
Fhyaics Mathematics, Electronics,
L'ﬂb’l‘rﬂfﬂr_'r' l:_'D]'l_'l_'Fll_rl_'l_'r Srience,
Course -1 [A) Computer Application,
Cializbcs)
bt (Phvsics, Chemistry,
Physics | Mathamatics, Electromics,
Taboratory Cormputer Science,
Course -11 {B) Camputer Application,
Slalislics) ]
I Sc. (FPhysics, Chemistry,
Thermodynamic | Mathematics, Electronics, A S
s ] Skatistieal Coonputer Sciemce, (Electronics)
Mechanics Computer Application,
Satistics)
B I:'-P]'I"._l!iil.'.i_,. I'._'."u-:lr'li.-llr_l.:. [
Advanced Dlathematics, Elockmorics, M Sc
Chaamtaerrs Cuoinpuler Sciemno, {Electromics)
Mechanics Computer Application,
Statistics)
B.5r. (Physics, Chemistry,
Communication | Mathematics, Electronics, .S
Lheory and Lenperier Science, [F|-E:-:"I I:';Iﬂit""i::l
Syalema Computer Applicotion., ' ; I
. EtallsE'Ej
F.x. (Physics, Chemistry, ME
i hathermalics, Electronics, (Electromnics,
Lr'mﬂ"mfm_i CoTmpLtue ';";-:,'iul;';: B, Walbernatios
Malter Physics = o . :
Cormouter Applicaticn, Computer
Stabistics) Scienoe)
B.5c. {Phasics, Chemistry, S
Al Mathematios, Elactromnics, . T
[ntegralid {f:_n11]1:11'-|~r Coperice, I'FE_ECLmn:E"II
Carcuits Compuler Application, ;1::1::9;‘1’
S listics] : 2
Nsibisiali: .5, (Physics, L']'I.I:[H:E’:T_'.-'.- e
! Plathemalics, Electranics, S
InmToduction, ! Lo (Eloctrorios
ﬂ:,.':lﬂu."-;l:_'- surntl . I:_Dm"ﬂuler b{]‘.a:-w?' E:DIT.IFII_".ET
Frowessing -Deap |_|:-|'-F'r .,a, E.”ﬂ e Srivnes)
v Statistics) 6 -
H S [Ph}"ii:'h.. Chesnisl ¥,
Fhyaics Mathematics, Electronics,
Laboratory Computer Sciene,
Ceagrse -f1T |:.-'-".:| |:._|.'II"I'I|.II.I|:EJ .1'.]‘.-|:‘.I|ir.'£|'.'i-:'lr‘|.
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B.5c. (Physics, Chemasiry,
hathematics, Elecironics,

SEM-TV

one) Physics
Laboratory Computer Science,
Courze 11 (B} | Computer Application,
- Statiatics)
| B.Sc. (Phyaics, Chemistry,
T Atormic i nd Mathematics, Electronics,
: "', Bfolecular Commpraber Scicnee,
i Physics Compuler Application,
Statistics)
B Sc, (Physics, Chemistry,
ics, Electronics,
Theory Muclear and MH”}HIHHQ’ E = H_m .
c I Perticle Physics Compuler SCience,
FApeT: o Computer Application
Skatistics)
B5c. (Fhysics, Chemistry,
| T | N e | g
Severith | i : 1 o y T )
Hlective | A TEEnelOgY | s puter Application, (Electronics)
et | Erl?l‘lfl:ilil._ﬁ]
Elective- B.Se¢. (Physics, Chemistey,
Select any Cptoelectronics | Mathematics, Bleclronics, M.5c (Fhysics/
o) ard Oyplical Coampuater Science, Commputer
Commurdeation | Computer Application, SCience)
Etatislics)
Research Major Research
Project/Dhss | Project/ Disserta
firn

ertation

Y
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ProgramClass: Master of Science In Year First 5 aberz 1

Physics (Electrunics) |
Subject: Physics {Electronics) _ 1
Course Code: B220701T Cowrse Title: Mathematival Physics

Course Objectives:
‘b objective of the «oursc s Lo provide knoweledse of various Adathematical Technigues to smdents
il M 5c Physics, This Couree incudes gond insight of impartant roncepta of Bourier series, Fourier
transform Laplace Transform gnel their application in hystes. Thes kg alse fourdation course kor

| mlvarced courses in Fiysics

'l.'_-'cll.lrﬁ-E outeoeees:
At the end af this course, students wrill be

1 Able to understandd the application of mathematics in solving the problems melated to Fhysical

Ll PRnes,
4 Use of Residus theorern and Integral formula to evaluate warrious integrals,
%, Use of Laplace Transform to sabve the ditferential equition.

1 Able to jnculaate the habit of mathematical thinking and lifelong lesarning,

Credits: 4 Cate Compulsory

Ml ?»1ar!:5.: 25+75 Min, =g BTarka: 40

Total Mo. of Leclures-Tutorials-Practical {in hours per wealch: L-T-F: 3-1-0

Topics | Wa. af Lectuees

Unit

| Contribution of Indian Thysical soentists to Physics: Chandrasckhata | ]
Venkatn Raman, Satvendra Nath Bose, Meghnad Saha, Subrahmanyan
¢ ‘handrasekbare, Vikram Sarabhai, H] Bhabtaand A P.]. Abdil Kalam
in development of Phiyaical Sciences. ' '
| Inteaductivn of Rarman Bifect in Physics and its mpsscl oo develnpment

in scieawe, Introduction to Chandraselhar limit and its inprhications.,
Functien of complex variable, hmil, continuity amd differensiahilily af 13
Function of complex variables, Aralylic functicen, Caucny-Riemann
1 corutions, Cauchys inlegral theorem, Cauchy’s Integral foroula,
Tayler's and [asurents series, singulaz puinta, residues, Cauchy's o
e e Hweorem, evaluation uf integrals of single vialued functicn.
Fourier series, Dirichleis conditions, Fouriar serics of J::.'-E"I'il'_'ll'.:l'il.' funclinns,
Half-wave expansions, Fourier series in exponential furm, Fourier |
integral theorem, Fourier mansinrm sl i3 properties, Applicition of
Fourter Transfurin _ .
Laplwe Transform and s axistence, Laplace Transforn of standard L5
funclions, propertivs of Laplace [ramsform, Convelution theorem,
1 chiffing theorem, Laplace transforms of duerivalives and nlegral of 3
functicr, Tnverse Laplace transform, application of Taplace trarafonm in
golving differential cquations
Walricos: Orthogonal, Unitary 4nd Llermetban Matricis, Tnverse of & 10
mrtrix, Eigen values & Ligen vectors

el
<

TI1

W

Supprested Readings:
Avrlfken and H. | Weber Malkematical Methods for Physicists, Avademic 1'zess, han

" P b, §ocan ':-f:d__
.M_.-ff ' {,ffﬁ\_‘l'b..-- Ilg%-r"; Eﬁ:—" Hf ‘i%r
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Tie

r\.#‘?j:lluﬁhi_. WMairices and Tensors in Physics, Wiley Fastern, Mewe Delhl
. K. Chatspadhyay, Mathematical Physics, Wiley Eastemn, Mew Delhi
. Llarper. Introduction to Mathematical Physics, Prentice 1lall of India, Mew Telhi

M. L. Boas, Mathematical Methods in the Physical Sciences, Wiloy, Mew Yark.

L. Pipes & L. K. Horwell, Applied Mathematics for Enginecrs and 'hysbcists

Mary L. Boag, Malhematics for Phisicist '

B. 5 Rajpul, Mathematical Physics

A K. Ghamk, L T CGoyal, Mathermatical hethods for Physicsts

10, AW Joshi, Elemnents of Group Theory, New Age [t

[1. L. Kreyszig Advancel Engincering Mathematics, Wiley Student Edinion

19 Sadri Hussain, Mathematival methuds for standard of Physics and related fields-, Springer

13, F. C. Ticheersh, Complex Analyais.

Fom s L
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This course can be opted a4 an elective by the students of following subjects
Physies Compuler Science hMathematics, Staliatics

Snpgested Continuous Lvaluation Methods:

Toral Marks: 25

[13berial Test: 10 hdarks

| lome Assignment/ Pragentation /Project / Research Orientationf Term FapersdSeminar: 10 Marks

Clags performance Participation: 5 Marks

Course precequisites: To stody this course, a student must have had the subject
[hysus Electromics Computer Science/ Mathiematios/ Statistics Conputer Application in TS,

Sugj’ms-tl_-ll equiv:lll-nt nling couirees:

L MIT Open LesTning - Massichusetts nstitute of Technology, https.// npr_-nln*&rnlng.m:’r.m:lu,.l'

Mational Programine an Lechnolagy Enhanced Learning {NITEL),
LipEsf e poutu becomny user/ nptelhrd ' :

% Ltar Pragdesh Higher Fducatior Tigita) Libracy. h'.tl.ﬂ:,-f_.:"]mﬂmntent.up%r:-:.g,m'.jn.."'%Farn:h{_'umml.as]:r:x

| & GayamPrabh - DTH Channel, h‘l‘ﬁ:ﬁ:,"'_.-"l‘-"r'-"l.'.f.hil.u::],"_1I11‘|_:l'r€|.|:l'.'1i.!|.ﬂﬂ.‘.-'.fl."l.-"'.ndm.':-'.'.]".-]'l]:l_,-'"pnq-;l'.jlll - |
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I Further SUggestions: ..o e A e S SRR =S Gty S AE b o Pt
e lass: b st woienice 1 = - &
_Eml'h% [I{:I:d:rﬁ'nfi:;u etk wears First Semestier: 1 £
:_ o - .‘-iuhjcwa:l; Fhivsics (Elecirawics)
Course Lol I?THII'.'I]ET i ) Course Title: Classival Mechanics
Course O hjectives: : .
| The abyechve is b smphasize the urderstanding uT Classical Mochanics using Lagrangian and Hemillonian
Aoproach. To realize the Connlis force and udderstand the vigid boedy prolblomsy i
Conrese Ot orEes:
Al complation of this vourse, 2 student will be eble Lo - =

CL Siadents will be ghlz 1o undeestand the | agrangein poproach to selve the problem-

O They will Team differeat approaches used i Massical Mechanics and ther physical significonce.,

0 They will haon wse and mmpartance of Canopgical rensfonatinns I

Cod: Thiey will be gble angalas velocily, angular momentuom and their applic oy
Crecits=d Core Compulsary

y ,5!1 If\f’_j\" v yﬂ

[




i “Wiaz Marks: 25+75 | Min. Passing Marks: 40

Total No. of Lectu res-Tutorinls-Practical (in hours per wealh L-T-1 310

Top:es - | Mo.of Lectures

Uil

B Mechanics ol 4 single particle and systerm of particles, constraints of motion, 15
| Principle of icast actien, gensrelized eoonlinates, prniciple of virtual work,
O Alemberts Principle. The [agrongimn formulation, Lagrangian for simghe

and syulern af particles - ;
Variatiwonal Principles and Langrange’s Equations: Hammalten's primeiple, L5
1] Calealus of variations, Langrange’s  equations, Hamilton principke,
Lagrongres equation from Hamilton principle.

Canonical Tranaformations: Canonicel transformations, Poisson Bracket, 5
i szl oscillations and normal mades: Small oscillations sbout 2 staklc

cquilibriuim, Normal modes and therr frequencies
The buler's angles, the Coriolis ferce and its applications, Inerha tcnsor, 15
[v angular momentum of o rigid body. precision Euler's erustion, gymmelric
and wsyrametric lop, noainertial Frame of reference, fockot o wulon

Buppresied Readings:
[ 11 Goldstoin, O Poole & 1. Safko, Classical Medhanics, Pearson Fducation Asia, Now Delhi.
ML 0 Ram and P 5. Joag, Classical Mechanics, Tuta MeGiraw-Hill

1. Kiran C. Gupti, Classical Mechanics of Particles & Rigid Bodies, Wilcy Enstern.
4. L. Landau and E. Lifshite, Mechanics Ox fnd.

52 N Biswas, Classical Mechanics, Books and Allied (T Led., Kaolkata

fi, K. Schock, Mechanics, Springer,

i

Problerms and Soluticns on Mechunics, World Scienbific,

. H. €. Corben and P. Stchle, Clasaical Mechanics, Dover

U T.W. & Eibble, Classizal Mochanics, Addizon Weslay.
Sugeestive digitul platforms weld links |

o

This course can be opted us an electve by the stadents of Tallowing subhjects:
Suggested Continpous Evaluation M ethods:

Total Marks: 23
House Lxanination Tese 10 Morks
Written AssignmentPresentationProject [ Rescacch Orientationd Term Papers/Somin:

Class perfmmance/Partiapation: 5 Marks 2

i L0 hdarks

j.luurﬁ& prervequisites: To study this course, o student muost have bard Plysics and Maths in B.Se.

Suggested equivalent online conrses: NFTEL 1ectures

Furcher Suggestioms: Mone
Et ihe "r-_:l'_lil'u_' whole syllabus any remarks’ suggestivas: None
Prugra L1.1||"L'[ir!-'rﬁ: ."'.'1E:IEII:CI: ul‘: Sclence in  Voar First Bt
Physics [Eleclronics) :
: Subject: Physics (Electronics) Bl
Course Code: BIIFOST | Course Title: 51-|r|-i|:mmucrur Drevices and Circuils

| Course Crhjedives:
The eojective ul the couvse 1% 1o intraduce basic semicondusiar dewizes, their characteristies und application, |

wndersmand analysis and desion e simple diode cirouwt learm b onaly - e PN junction bbacyioits a1t clreil |

levil and is role in the apecation of diodes wid acrive device

1
#
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Cowrge oulcomes:

After completion of fhis course, o shident will be able to:

011 Ability 1o apalyze P junctions in serpicondusctor devices wunder vaoos comditons.
£002: Ahility to design and analyze simple rect fiers and voltage regulatons using diodes
O3 Abiity 1 1lesctibe the behavior of specinl putpose dindes. :
CO4: Ability to design and analys simpls BIT ol MOSTET circiits.

Credits: 4 | Core Compualsery
'_ pian, Marks: 25+75 | Min. Pasaing Marks: 40
L Total No. of Lectures-Tutorials-Practical {in huura per week) L-T-F: 3-1-0
Limit Topics M. af L-:c'h.:re.f;l
Diode and Applications: Diode - Slatic and Dynamic resistances, Beuivalenl | 15

circuit, Load line aralysis, Diffusion and Trensiiinn Capacitances, Drode |
| Applications: Switch-Fwilching tmes. Rectifier - Half Wive Rectifier, Full |

Wave Mectifier, Hridoe Rectifier, Bachfies with Capacitive pnd Inducive
Fileces, Clippers-Clipping st two independent levels, Clamper-Clamzng,
Circust Theorem, Clamping Orperation, Types of Clampers.
Bipolar Junction Traagistor (BIT): Principle ol Ciperation, Cormmon Emitter, 15
Commen Base and Copmmon Collecior Conligwations, ransisior o A
II switch, swilching times, Tranaistor Biasing and Hpabilization - Oporeting
paint, 1 & AT load lines, Biwing - Fixed [ias, Self Tins, Bias Stability,
 Rias Compensation using Diodes
Junction Field Effect Tranaistor (FET) Constuction, Principle of 13
Operation, Pinch-0iF ¥oltage, VollAdnpere Chasacteristic, Comparison of
[IT and FIT, Riaging of FET, FET @ Yoltage Varahle Resistor. Specinl |
M Purpuse Devices: Zoner Duode - Chanwsieristics, Woltage Repulator

peinciple of Cperation - SCR, Tunnel dinde, UTL, Y aractor [ Howde

FET Amplifiers: Small Sigoal Model, Analysis ol JFET Amplifiess,
Analysis of C8,-CD, CG JFET Amplifiors. MOSFET Characleristics in _ '
Enhengement arad Depletion mesie, Rasic Concepts of MOS Amplifisrs.
Analysis and Design of Small Sigral Low Froquency HIT Amplifess: 15
Transiator Hybead cwodel, Pistciminaton of b-purunetas Gom ranskstor
chargeteristics, Typical values of h- parametérs in €L, CB aod CC
Iy comgurations, ‘Transistor amplitving sction, Analysis of Ck, CC, CB
ampliters and CE Amplifier wilh cmitter reaistance, low frequency
respunse of BIT Amplifiees, offocs af coupling and bypiss capuiteas oo CE
Amalifier |

Sumrested Readings:

| Electronic Devoees and Cireuits- lacot pAlman, plUmawe Hill Eilucarian
1 Electronic Devieas mmd Circuits theory— Rober L, B pylestend, Touis Meshelsky, 111h Liclstien, 206E,

Pestrsoni.

3. The Arl of Electronics, Harowitz, drdEdition Camnbridge Lin versity Press

_ Electrenic Deviezs and Cineniis, David A Bell — 5 4h Edition, O loadla
5 Pulse, Digital and Swiching Weveloms =), Millran, H. lisih and Mathak: S, Prakosh Rao, ZEd.,
2008, Mo Graw Hill
L his course can be opted as an elective by the students of following subjects: M.Sc, Physies

., W f"’
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" Suggested Continuous Evaluation Methods:

Total backs: 15
I [ Examinationy Test: 10 Marks
riten Aﬁajgnﬂwnlfﬁﬁmtaﬁu:u“]"miezl J Research (rienfation/

Class prriosmarice Participation: 5 Marks

Term Papers/Scminar: 10 Marks

Course prerequisites: To study this course, a student mmst have basic citcuit knoowledge,

Suggesked equivalent online courses:
https:nptel acin/courses /108108112

Further Suggestions: None
Al the End of the whole syllabus any remarks/ suggeations: foone

== T T
ProgramyClass: Master of Scicnce in . , |
- - First S -
Physics (Electranics) | Years Firs | emcster; |
Subrject: Physies (Electronics) _ )
Course Code: B220704T | Course Title: Digital System Design

Cymrse Objactives:

| “This cosurse -4 an introduction to the basic principles of digizl system design. Al the conclusion of this cowrse, the

| mrudent will be able fo gquantitatively idenlify the fundamentuls of digital system design, including logic zaces.
Bopgins sl arithinetic subsystems, wnl integreted cirourts They will gain the p-]'l.l':l‘i-'.:il| skills necessary to work with
digital circuits through problem solving and hands on laboraory saperience with logic gates, encaders, fip-flops,

pauners, shifl repisters, adders, etc.

Course oulonmes:

Avter completien of thiz eourse, a studert will be able oo

O The studint will be able 1o anilyee and design simpls logic cirenits using toals sich s Boolean algebr,
Karnaagh Map aod Tobulaslion method. :

012 The smdent will able t desipn different combinational circ ks

O The sodent will oble to design different sequential cireuis

| C04: Ability o understand coneept o logic families. el

Creafita: 4 Compulsory Conrse
Max. Marks: 25173 Min. Passing Marks: 40 =

-

Mo, ul [Leclmres

Uit Tupics
Analog & digital signals, AND, OF, NOT, NANL, NOR, XOR & XNGR L6

pales, Boolean alpsbra, Dedoraen’s thevrems, Tmplementation of logal

Fimetion nsing only MANDIROR gates, 15 complement and 275 eomplement,

1 Srandard representetivn of logical funchons (SO and POS forms). K-misg

representation and simplitication ol Fagical function wp ke fve varizbles, don's

cere ennditions, XU & XKNOR simplificaticns of K-maps, Tubulaion

rn:,'rhu!:I )
Adders, Submzetor, Implementation of full sdder usng halt adder, full if
subtractor wsing half schtracter, Mullipleser, dz-multplexer, decoder &
H [ engoder, cole coavertsrs, 1- & 2bit comparators, BCD o seven segment
deenderfoncader, [mplementation of legic Tuoctions esing multiplexsrile-
rultiplexer and deceder. Implementatwn of [6+1 MUX using 451 MLX

j @u’%}./ =1 (““\fr{}-;’ .




4% 16 decoder uwsing 38 deender ete, logic implementations using MR,
PLA & [*AL.
Difference beowesn combinationn] and sequential circuits, Latch, Flip-Nops: %
SR, JK, I* & T flip fleps — Truth table, Excitation table, Conversion of thp |
i flops, race around comdition, Master Slave Mip tlop, Shift registers: aTPCN, |
IS0, PIPCL, B[P0, Bi-dircctimal, 4-bil wniversal shift pegrster; Coumtens

Agyachronous/ripple - &  synchmrous up'cown counters, Ring counter,
Johnson counter, Sequenye diedeenor
T sogic tam lica: Speciz! characteristics {Fan cat, Power dissipaton, I
[ propagation deliy, nolse margir], working of RTL, DT1 ,TTL, ECI. and

| CMOS fasmilics, their advantyes and dissdanmges.

Buppesteal Readings:
L. Waris Mano, [Hgital Deston, Pesrson Reducation,
2. R P Jaim, Digital Electrorics, Tam Moliraw Hill.
1. Thomas L. Floyd, Digtal Fundamentals, Pearsoa Fducat.
4 Malvino and Lecch, Digital Principles & Applications, Tata MeGraw Hill
5 William I Fletche, An Ensincering Approach to gital Design

‘I hig course cun be opted as an clective by the students af fullewing subjedia
Physica'Computer Scicnos’ Mathemarics/Btalistics

Supmested Continuous Evaluntion Methods:

Total Marks- 23

Heiese Exarmination/Test: 10 Maiks

willen AssignmentPrescntalionTioject / Rescarch Orientarion’ Term Pagors/Seminarz 10 Morks

[lass performanea/Participation; 5 Macks

‘purse proreguisites: To study this coure, @ stiudent mist have had the zubject PhysicaTlecmmics Computer
Seienoe Mathematics/S1atistics in clss B3¢ ' :

Suppreated cquivalent online courscs: - ¥ :
L. IT Open Leaming - Massachosers Instiute of Tachnology, hrps:iopenlearmingmit.cdus
2. Wationul Programme on Techougy Enhanegel Leamming (MFTEL),

hittpa: taeew youtube concascrapalbid
3. |liar Pradesh Higher Ednestion Digntal Library, hip heecoatent upsde g, iEcarchUantent. asp:
# . SwavemPrabha - DTH Channe, hrips:/fw war swayamnprabha.gov.infindex php'program

Further Suepgestions: .. ... .. o E S e e e e p I P e e e i b N S n SRS R R B |-

PropramiClass: Master ol Science in o . .
Physies (Electronics) Wear: Hirs | Semester: T _‘
Subject: Physics {Elecironics)

Couree Code: B220705] f_'u-urw Title: Electromni Mleanu:'n:m-.-nt and
Instrumenlatinm. -

Course Crbjectivies:
Che abjective of the course is to providz a briet knowledge of measurernents and measuring |
instruments related to Pliysics and Blectronics, The basic idea af this course is 19 give the sufficient
imfurmation of mensurements in axy kind of indusliy viz. electrizal, elecinonics, mechanical etc.

Courde outcomes:

After completion nf this course, @ student will be alvie to-
(A1 Ability to analyze quality weasurements with different dipgilal display devices

g Ll-f‘_&: E&y‘ h?f 2




C1 Understand the principles of vanious types of Lransducers and sensors with their practical
applicatinn.

C03 Ability to understand principle of operation of the duta acquisition sysrem am] its industrial
application and working.

OO Ability to understind principle of aperation, waotking and applications of wavelonm

| analypers, specium analyzers and other display devices :
Credits:4 " Elective

'I'E.. | as:']::5:_.E +75 | Min. Passing Marks: 40

Total No. of Lectures-Tutorials-Practical {in houes per week): L-T-: 31-0

Topics pus. ol Lecture:s

Unit

Chualitics Mepsurements and  Dipial - Display [deviees: Porformance 15
Characieristics. Ermor it Measurement, Seurces of Eror, Arithmetic hean,
I Deviation frorm Uee Mean, Average Deviation, stundard Dimeition, Limiting
o Emors. Digitel Display Devaes: LED, LD, Gus [Mischorge Plasma

| Displays, Inzancescent Dhsplay, LD (Liguid Vapour Drisplay), Trinters,
Digital Voluncters, Spectrum Anoly#2r.

Introductica, Selecton Parameters of Trumslucer, Resisive Transducer,
Strain Guugpes, Inductive Transduver, Differential Output Transducers,
i LYDT, Capacitive Transducer, Phomo-cleciric Tramsducer, Photo cel's.
Photo-Voltaze  Cell,  Photo  Transistors, Temperatrz  Transducers,
Mlgchanisl Transducer . . |
Dats  Acquisition and  Conversion: Introduction, Ohjoetive of Data 5
Acguisiin Svstem, wultichanne] ThAS, A/ and TV A gonverters using Up-
A, Tata Loggees, Elestromechanica ASD Comrverter, Digital |ransducer,
Froguency Standemds 4
| Mensoremen: of Fower and Frequencys. Inbseduction, Power Meas(rcrocnt, 15
wy Bolomerer clement, Bolomeler bount and DBolomeier L’ITiE'._n:l.u,' :
Mensuremnent of Power on a  Transmission Lime, Measurerment of
Microwrave Preguencies, Resonant Coaxial Lines, Cavity Wave meter.

111

Iy

Suggested Headings:
. Drwvid A, Bell, “Fleclronic Instrumesitation and Measurements”, 2nd Ed., PHI, New Thzlh

0.

1L 8, Kals:, “Tlectronic Instrementation”, 3nd Ed., McGraw Hill Edugation {India) 2015 .

AK Sawhney, ©Electronic Measuremenls and Inslcumentation

L
i

This course can be opted as an elective by the students of following subjects: M.Sc. Physics
Supgested Contnuous Bvaluation hlethods:

Total Marks: 25
House Examination /Test: 10 Marks
Writlen Assignment/ Presentation,/ Troject / Rusearch Chrientadon/ Term Fapss,/ Seminar: 10 Marks i

{lass purformance, Participation. 115 Marks

Course prerequisites: To study this course, a student must have basic knowledge of Functions,
Matr, 1) ffercntiotion & [nuegraticn.

Suggested equivalent onling courses:
hetpes: fSfnplel acingd cowrses/ 111107 105

Further Suggestions: Mone

. _-;.::' - [ -
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At tha Frd ot the whole syllabus any remarks/ suggesticns: Blane

b oW - ! i
Frroperam T lass: Mlaster of Seence in Year: First Serester: 1

Physics {Fleclvonics)

Subject: Physics (Electronies)

Course Code: B220706T

Course Title: Programming in

Course Objectives:

The ohjective of this course teodule is W aequaint the stisdents with the basics af comprater prograimiming, gt

I= g ey

I

L'mil

programuming, in .

thern Familiar with varises important fentwres and concepts of C Langoage and problemesolving uang

Caurse nutcrmes;

Al the end af this conrsy, students will be
I. Able to undersianids the fundamentals of C programming and app Hcstiens in problem solving,

Ahlz to opply contrel strucnares end wser defined funcrions for selving the problem

Able to apply the arrny for Sirings and string bundling operations.

Apphy skill of weniifying appropriate programming constructs Fer proklein

Salving.

Crecdits: 4 Elective

Max, Marks: 35+75

Tatul ¥a. of Lectures-Tutorinb-Practical (in bours per week): L-T-P: 3'_] b

Topics

Introoction to compuler-based problem solving, Programming Innguigs
classification: Muochine lanpuage, Assembly language, high level language,

i assemhlers, compilers, inferprotera. History of [awoduction of C, Busic

stucture of & prugram, Concept of varishles, constants and data lypes s C,
Operators and  expressions: [ncrodustion, arithmetsc, elational, Logical,
_."l__-\.g-\.|i.:r|:|_||:"|'_|‘_| Incremenl and decremenld I:IFIEH.‘II.'I":'. '!__l:l:'l.'i“j'.'ll:l:'-]., hitwise
aperators, Fxpressions, Opernior preccdence and associabivity. Managing
Inpial &nd cutput Crperation, fonnatting 1O, _ )
O Midements, conditional cxoruting using 1f, else, nesting of it, swite urel
break Corcepts af loops, sxample ol loops in Cusing for, while and do-whilc,
conbimue and brepk, $lorage types (nulomulbic, rewister 2re), predetined

Cac dimenssonal arrays end exomple of ieative programs using smaps, 2-1
prrave Lse in matrix compadations. Concept of Sub-progiumming. functions
Example of wser defined funchons. Function protobype, Eetur vaiues and
thar types, calling function, function argument, function with variable numosr
of argrment, reeurEion N o

Pointers, ~elationship beraeen nrrays and painters Arsument passing uzing
poaintors, Ay of poinlers. Passing arays as argumenls. Sinogs aird € string
library  Stucture and Union, Defining C strucmees, Giving wulues o

nerbers, Aurray of structione, Mested SIUCTURS, Passing SI0TES 35 AgumclLs.

. ey ; l‘.
F1v H':“'il,f' : Cﬂ, 1
24 A -

Min. Passing Marks: 4(

Mo, af 1melu res

13

L]
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| yariows combingtional and sequential logic gutes. The objective of electronic circuit lab is to
tprevide students the knowledge of cireuats operatinn and chargcreriatics.

| Filc Handling,

Enrrested Readings:

1. b Balagunusneay, ANSIC

2 Vashowant Kanctiear, Lot us €, BPB Publications, Znd Beition, 2001

1. Herbert Schildt, £ The complete refezence, Osboumnz Megraw HIllL, Sth Edition, 20402
& V. Raja Rarnan, “Computer Programming i CF, Prenhies Hall of [ncla, 1903,

5. Kamtiane, Propremming with ANST and Turbo © '

A, Dheitel, O — Now to Propmum

7. Ritelic, The C Programming Lenguage

8 E K Verms Midhi Asthana, Programming in C: A Priemer, Shres Puzlishers, Wew Delhi

This course ean he apted as an cleclive by the students of following sulbrjorts

Physics' Computer Svience’ Mathemascs'Slatistics
Sugsested Continnous Evaluation Methods:

Testal Marks: 25
House Examination, Test: 10 Marks
Wrilten Assignment / Presenmton/ Project [ Eesearch Crientation) Term Papers/Seminar: 10 pufitrls

Class performance Parlicipation: 05 hMarks

Cnarse preroquisites: To study this conrse, a student most have had the subjecl PhysiesEleciromics Canpuzer
Weienie Mathermarics Statistics Compurer Applicacon in B.Se.

Sugpestcd vouivatent ankne courses:
I. MIT Open Leaming - hagsachusstls nstitute of Technolosny, Mtips:fopenlenming.imit.sdu

{ 2. Marional Progmmme on Technolegy Enhaneed Leaming (M PTTT. ), Ttz iwearee, voutube comAermprelhed
3. Uttar Pridesh Higher B weition Digital Library, bup:iheecontert.opsde. gov. inSeare il ontenl aspx

#. Swayam!'r:hba - TH Chaonel, herpaz e, swivamprabbe gov infiwdies phpdprogran

Furiber SOEmestions: .o Pmirarrasea- e et Mttt

ProgramyClass; Master of Science in

Physics [Elechronles) e F Semester: |

Subject: Physics (Electronics)
Course Code: B2207071 | Coirse Title: Physics Lahoramory <1 (A

Course Objeclives:
Tl ubjective of the Labovatory is te provide practice] eaposure af basic Lugic gatcs and desigen of

Conrse gubcoimnes: - :

Afler complation of this course, 3 student wall be able to: -

037 Tao enzble students 1o design arithmete and logic circuils design.

{'i¥2: The student will be able w design sequential lugic circuits which are used in eamputer.
CO%: The smdent weill learm about the working of fransistors.

(104 The student will be able to desipn amplitiers and escillztors wary ransisturs which are pad

of electronic gadpets which are used day-lo-lay lite.

Credits: 5 |_7 H'Ed.";'j |
N :J'.l FAn C;._'{ ﬂ ’
;’év%‘ff/ M e




Max, Marks: 50+50 | Min. Fassing Marks: 40

Total Nu. of Tectures-Tutorials-Practieal {in howrs per week): L-T-F: 0-0-1U

| Group | Experiment Hi;_i nﬂrl.:[:' |
LE]
' Thigital Klecironics Lab 3

|, Tio stacy und werify the outh @ble of all basic gele and universe] parcs.
2. 2. Te design all logie gates using MAND gate and verily luth table
b, Ta design all logic gates using WOR gate and verify truth Lahlz,

% To design the citouit & verily the truth table for
a. Hall and full adder using MANIY [C-T4040.
b, Half and full subtmactor uaing NAND [C-TAlK]
4 To implement contral crreuil ugsing mmlbplexer.
| 5 To design a circuit & verify the truth table of Gray to Binary & Binary
to Crray convenar code cunverier
6 Tuw Jesign a circuit & verify the truth lwble for
a. 5K Flip-Tlop
b. JK Tlip-flop
. Master slave JK Flip=flop
7 o desipn & verify the truth table for 4-Hit Ripple Up Connter.
& To design & vesify The ruch table for 4-Git synchronous Up Counter.
9 {pen ended experiment —A.
10, Ohpen etided expeniment —B.
Electronic Circuits Lab. 75
| Ta Draw charscteristics curve of Field Effect Transisicer {FET) and
calculate its parsmeters.
2 T Mraw characteristics curve of o channel and p chennel enhancement
MOSEET
3. Te studly and plot the frequency response curve of the negacive fecdhack
in wnlatoy and curvent scries using BIT, 7 : r
A, To study (e frequency mesponse of two stags Lransistorized RE coupled |
Amplifier and obhserve the Ioading effect of staze Two on stage Dne '
5. Characteristics of SCE.
&. [iml Mg wave shape and froguency of & stable multivibrator with
difterent combiation

7. Open ended experiment - A, o 3
B ‘ 3. Open cnded experiment —H. == —
Supprested Readings:

Tain—Mpdern Digital Flectronics. TMH
Idpital Logic Design- Momies Mano, FHL

1 Jaeoh Millman, and ©. €, Halkias, “Eleclronic devices and sireuits”, TMH Publications

4. Hen G Streetesan, Solid State Electronic Devices, PIIL 51h BEd, 2001

s Nonald B Leach, Albert Panl Malvino, Digial Principle and Applicalions, Seventh Ldiln,
IMI Poklications

O
Ty S W Py Ik_:.p-{ i 3
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6. Motershend, Electronic Devices and circuits; An Introduction Prenlive Hall of ndia Private
o Iimited (L), New Delhi -
]'Im: course ¢an he opted as an elective by the stodents of {D“ﬂ"ﬁ"ll'l-l., sulbjects:

I Snggested Continnous Evaluation Methods:

Total Mark:: 50
Lab Record File jdepending upon the no, of experiments performed out wl Lhe total sssigred

raeriments): 20

marks for Viva Yooe/ Perlormacce: 20
[lass Inderaction: 10 B
jﬁrge [::Il'-l.'rl:r.;uisif_eﬁ.: To study this conrse, a student must have basic circwit knowledge, |
Snggested equivalent online courses:
|_|1-'|'_'|_-. gt folac. in LLILEE::-ES." ORIRTTE ]

Further ‘:uggﬁtlﬂm' Mone
Atthe End of the whale sy llabus any remarks! sugpestions: None

P T S P |
Piuq:.m;"ﬁ}t-::-;: ?::::;Ti;?m“ m Year Fieal Semester: |

Subject: Physics (Electronics)

Comrse Crede: BEHGDEL Courae Title: Physics Labomatory -1{0)

Coorse (Mbjectives:
The ahjective ul the Laboratory is to provide practical exposure ol besic Jogic gates and desipn of
variows combinztional and sequential logic pales. The objuctive of electronic cireut lah 5 to
provide students e knowledge of circuits oparation and chamclerisiics.

Course onloomes; | * ' ’ |
Afcr completion of this course, a stdent will be .3111|r to. o
L0 Lo eroble students to design arithmetic and logie circuils design,
0003 - The stadent will be able to design sequential logic cireuits which are wsed i computer,
| OO The student will leam about the working of transistors.
0 The student will be able to ¢esign amplifiers and oscillators nsing iransislors which are part
of clectronic sadeels which are used day-le-day [ife, -

Credits: 5 | _ Elective )
Ml Mlarks: 5L|+5!::I i Min. Passing I'_r'lm'k!i: i

l'alal Woe of Loctures- [uborials-Practical (in hours per week): L-T-I; 0-0-10

f_nl'tl_li-l'p | r Experiment - |« Nowof
Lectures

| Digital Elcetronies Lab | 75

|. T study and verify the wruth table of all basic gate and universal gates
) Ta design all logis gates using NOR gate and verily tuth table.

ey

1, Tup design the cirount & wertly the truth table Sor
. Half and full adder waing NOR gals only
b, Half and [ull subtracior psing NOR gate only. o _— I




| 3. Tostudy and plot the frequency response curve ofthe 1':I:|=E.I ive feadback

: Snopgested Readings:

e i

i,

Liab Eecord

140. Open ended experiment -B. _ B

4. To mmplement 16: 1 mujhplcx:r using & | and 2:1 multiplexer.
-1_ To design a circuil & verify the truth lable of FExcess-3 Lo Binary &
Binary to Excess-3 code converter
5, To dosign a circuit & verify the truth table for
a. SR Flip-tiop |
b, I Flip=tlop
¢. Master slave JE Flip-flop
&. Tu design & verfy the truth table for 4-Bil Ring Uounter.
7. To design & verify the truth wable for 4-Bit Asyoelronous Up Counter,
9. Using Transistor, Diode apd Resistor implement two input NANE? gate.
3. (pen ended experiment —A.

Ele¢tronic Cirewils Lal. .5
1. To Druw charscteristics curve of Field Ftfect Transistor (FET} and
calenlate irs paramelers,

2. To Draw characteristics curve of n channe] and p chennel enhancement

MOSFET.

in voltage and cument shiunt 'wsing BIT

4, Tn :-.tud} the frequeney response of ansistorized RO coupled
Aamplifien.

5. Charsetenstics of SCR.

&, Find the wave shape and frequency of & monn stable multivibrator with
difterent combinalion.

T. Open endad cxpenment —A-
8. Open ended sxperiment —B.

Tam—Muodern Digital Electronics, ThE
Digital Logiz Pesign- Momes hany, PHI.
Jacob Millman, and C. €. Halkias, "Fleetrome devices and circuits™, TMH Publications.
Ben G. Steeetman, Salid State Electronic Deviees, PHI, 5th Ed, 2001,

Donald P Leach, Alber: Paul BMalvino, Digial Principle and Applications, Scventh Edition,
TWMH Publications.

Mottershead, Electronic Devices and cireuits, An Introduction Prentice Hall of India Private
Limited (PHI), Mesw Delhi

Tlng course can be opled as an elective by the é-llJiiLIllﬁ of rﬂ'“ﬂ“'il!;! Whl'—"-“ M.Sc.Phy 51*-5'

Suggeﬂed Continuous Fvaluation Methods:

Tl Marks: 5

File (depending upon the nu, of experiments perlormed out of fhe tote! assigred

experimenle]: 2
marks for YViva Voee/ Pevformance: 20

flass Inser

rhicie: 1M

| Forther &u

https-faptel.

L ursi [{r_l.-._rn’:aliﬁite.ﬁ:: Tu—‘ktud}- this vourse, a student must have |:|:;1£i_q: circuit knowsedge.

sugpested equivalent online courses:

ac.irseourses [ORTIET 12

ggr:-il.inﬂ 51 ML

.-‘-.| the Eud of the wholz syllabus any remarks! suggestinns: Nonc "'-.
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M.Se. Physics (Electronics) Second Semester

'rr“ﬁf““;'f;:;:;?g:rm?ﬂfgcnm Ll Vear: First Semesters 11
' Subject: Physics (Eleetromnles)
Course Code: B220801T | Course Title: Electrodynamivs |
| Course Oljectives: .

| The objective is to study about behavioue of meving particle in Electromagnetic field. The objoctive

1= te shudy obout Llectrodynamics
Clanirse dredmes:
A fter completion of this cowre, a smdent will be able o

0011+ Sredenta will be ehle to understand tensor and i propertics.

C032: They will learn different representations used in Elestrodynamics in four-dimensional space and thear
phyanal significance,

0% They will karn importanee EM Fisld tensor and their correlations with Maxwell's equatzons,

C04: They will he able 1o know coderstand the dynamies of charge particles in E.M. ficld, radiation of |

moving charge particles, = S W
Credits:S Core Compulsery )
i Max. Marks; 25175 Min. Pawing Marks: 40
Tu‘t‘al :'«-E_u, wl |.EI_‘I.IJ]'EE—TI].E'I:Irj]IIEI-FF.H.I."“I::I.I. (i hours per wind ) L-T-F: 4-1-0 |

Mo, of Lectures

Limit | Taplics
| I Tensor analvaig: General coordinate ransformation; contravariant, covirsnt 19
and mixed fensors; metric tensor; rasiog and lowering of indices:

| contrection of indices, four velocity, four acesleralion
n] | Covarant fonmulation ol electzomagnatism: Charge-current densiy four- | 2p

weetor; Scoler and Veetor potentinls; Gauge invarivhos; Flctromagnetic
poslential foar-vector; Electromagnetic field lensor, Lotentz trane formnadivn
of electri: and magnetic fields; Invariots of the slectmormagnetic field, Eb
bield tepser and Maxwell's prjuilinn
Radiztion fom a Moving Charge: Seluton of Inhomopensous Wave | 18

1 |
| couation, Oreens FlJ_':l_"'I_il_'|-|:,5.I Lii::11.€|l'|'| Whnchort Potentials IIFI'ZI. Field from a
moving charee, LEL-LI'UT-E Faremula and its Belanvishc Gencralization
=t ST P 3 P ==}
" Angilar Distribohien of Radistion  lom an Accelerwted Charge. | g 2

[lecirmagnetic Ficld and Radishun from an Oscillating Localized Sovres |

| Swpreresteal Hemdings:
| Davech 3, Gieiffiths, Introduztion o Electodynamics, Prentice Hall Tndia, Mew Delin

10 Tnekson, Classcal Eleetrodynamics, Wiley Fastern. Mew Delhi
1B Murion and M. A, Heald, Classical Eleciromagnetic Rodizhon, Acadenic Presz, San Dicgo.

i)
£

5 Jorden & Bolme, Electomagastic Wavee,
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%5 P Puii, Classicitl Electrodynims, Tata MyCraw Hill, New Delhi.
Suypestive dipitul platforms welb lin ks N _

This conrse ean be opied as an elective by the students of following subjects: MLBC. e srem !
Suppested Continuous Eviluation Methods:

Tatul Maiks: 25
Haouse Bramimption Test: [0 barks

Wiitten AssinmentPresenlation'Project £ Rescarch Cricntation’ Tenm PapersSeminar 10 borks

- Clyss performaneeParticipuiion: 3 Marks )
™ dent must have had Physics aml Maths in 1.5 “

CI:IlI__rE-'l.‘..FII‘EI"tqu:ia'-HEi: T'o study this course, u st
Suppested equivalent online cowrses: MFTEL Lectures

| Further Suggestivns: None ) J
At the Bad of the whale syllsbus any rzmarks’ suggestions: homs

Fmgrﬂmﬁ.‘l;wm Master of Science in

Physics (Flectronics) Year; Flest Semuester: I1

S hject: Physivs {Electronivs] _
Cowrse Coder B2Z0S0ZT | Course Title: Guantum Mechanics

Course Objeetives:
The ol:jective is o shixdy about course is ©o make studerTs aware aboul the bazlc formulations in guartum
mechanics. 1There are rmany differant types of representations of state and oparators that are very ueeful in

study ng the sublect deeply

Caurse outeomes:
At ';.5'|.'||'||-]"|"-'|-"-|'-| of this CONESS, A stadent will ke able ta!
01 Sidents will be able to cormelate the classical and quantum ideas.
02 They wall learn different representations msed 1o quantum meshanics and thesr phivaical signitivinoe,
03 They odll bearn importanee of anguelar memenhom phazrrable im cpuanfun meechanacs
| CO4: They will be aible roane iis knew abow: tire dependent & thme-independent perturbation thenry and

their applications,

[
Credits:s Core Compulsory
Pelsix. Mlurks: 25+75 Min. Fassing Marks; 40 '
Tatal N, of LecturgsTutorials-Fractical (in bours per weelp L-T-F: 4-1-0 |
Umit Tupics Mo, of
Lectures
Lincar veclor spave, Dirac's Dra-ker algebr, Miglrin represeniation of observablzs anid Ry
1 Harmoiic Cacillator problem, TT!ui:.-:rL'b:r;__- LIncertainty ]:urin:i_plr;:. change :-t'n:prugnmli:.n
ard stales, Dererminntion of sigen vales and cigen st for ohservables gsang matrix ®
FERECERNTLTION, (nilany ARSI al i
Thewry ol wngular momentum, Symmeines, invaranse and conservation Lo, relatian b
I belween otglion and angular ooroerdam. Comrpouiation mules, meslies esprescniation,
Addion of angular momentun, O G eoefMiciors =1 =120
Tine wdependent perturhation fheory (Man degenerate wnd depenernre gnse]. Aeerian 18
I elfizct fnurmaly, stork effect, The Variatiomal b ctliod and apphetion e Helium atom amd
sanple cases, W approximation

N W\ e

i



()

rediation! Trangition probabiliny for absorpli
fourbidden transifion, selection nel:

Titse depement perturbation theory, Fermi's Golden mle, Semi-clissical theury af

on and indoced cmission, electrie dipele and

Sugpested Rowdings:
. L. L Schifl Quantum Mechanics, Tara MeCraw-Hill,

6. Gkt & Lokpothon Quantbei Mechoncs

& K. Fertili Crianiwin Mechanics: Concegsts and applics
140, Breimsehen and Jocham Chuantum Mechames

11. Sutya prakazh Quantum Mechanics

12.B. 5. Ruput Advanced Quanturm Mechaiics

LG, F. Schwabl, Cuanturm Mechanics, Mamsa
=

Supgestive dipital platforms web links

This conrse can he apted as an elective by the stadents of fallowing su bjects:
[ Supgested Continuous Lvaluation Methuds:

otal Marks: 25
House ExaminztiondTest 10 Marks

Cligs penfunoaneeFarticipation: 5 Marks

1 B Crosemam and 1L, Powell Cuantum Sechanics, Mongsa, Mew Dedhi

1. 8. Gesiorowice Quantum Mechznics, Wiley, Mow York,

4. 1. 1. Sabwrai Modern Quantum Meclanics, Addison Wealey.

& P A Mothews & K Venkatesan Quannum Mechanics, Tasa MoGraw-Hill, Dell

7. M. P. Khanna Quantum Mechanics, Har Anand, W, Delhi.
| . V. K. Thankapran uanmum Mechanics, New Age, M. Delhi.

13 R. Shankar, Prineiples of Quandum Mechanics, Springer {India).
L4, K. Gottfiied and T-M Yan, Quantum Mechanics: Fundamentals,2nd Bd., Springer
L5 . 1 GrifTiths, lnwodwetion to Quantun Mochanies.

| E. Merzbachor, Quantum Mechanics, Jobo Wiley {Asia).
10 B H. Brapsden and O, 1. Jaachain, Cuanium Mechenics, Pearson Fducation Zad L,

Courst prerequisites: To study (his conrse, a student must have had Physies and Maths in B.5¢.

Tielhn.

Hons

Prarson hecalon.

1 I |

Writlen Assignment/PresentationProject / Hesearch Orientation Tz Papers'Seminr 10 Marks

Suggested wquivalent onling courses:

e B Y Y T PN TR TR TR RR I AR LR LR L RN )

T e e R R R RE R RN L]

Furtler Sugzestinns: None

Arihe End of the whole syllabus any resradesd sugpestions: Mone

Program/{ Lass: Master of Science in
Physics (Electronics)

Subjeit; Phys
L Conrse Cogde; B2X0803T

Enur&-:. Chjeckives:

This course desls wilh the systemanc study ull the Acch

scroproccsaot family This also aim to provide the students with 2 basic understanding of mstrection scts &
[ assemmbly Laingiage poogiamming ol BESEORA pracessor. The course alsae aimz w study of srciteciune nf 805 |

les {Electromits)
| Cowrse Title: Microprocesaor and Microgonirellers

Year: Firsi Semesier: 1
|
-

itecture s prograniming issucs of 2025 aml 5080

micracontrailer and it application. This course wil will provide sutficient knowledge to shidents abeut basic

koo ledi of the above microprogessor aml sysiem neaded to develop the sysiems msimng iL.

™
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Canirse atenrmes:
At the end af thiz course, students will be

Azquired knowledge abaut 3085 Mitroprocessus and supporling devices.
Alile tn write the pssembly language progrmmiyg using FORS MICTUPrCCEE0T

1. Acquired knowledge about 3056 Microprocesser and alse develop programming skill clated w #08E
Picroprocessor, _

4 Stadents will be able o understund the concept and scope of BD51 microennirallers, progranuming,
interfacing of varicus external O devices, communication profocols used by mizrccontrollers and
prnbedded systen design

5. Ablke o design micruprocessormicrocontroller-based systomn nzing different peripheral denices.

Credits: 3 Core Compulsory
hlax, Muarks: 25+75 Min, Passing Marks: 40 ]

“Total No. of Lectures-Tutorials-Practical (in kours per week): L-T-P: 4-1-0)

L'nmil Topics M, ol Laclures

| Introduction to Microprocessors aml microcemputers, Soady of &-
| bit Microproccsser, 8085 nin configuration, Intomal Architecture
| and operations, interrupts, Stacks and subrowtines, addressing

mestes, Ingoducion o 3085 instochons sct, advance RORS
PrOZramming, LouUnicrs g tirme Diclaws, Instruction cvcle,

20

| mmachine cycle, -states, tinving dingraen for S085 mstrctivas.

llack diagram and architeciure of 8085 Fanily, Execution unit, Bus
Intertoce Unil, fags and register Otrganization, Physical Memaory
1 | Orgmmization, concept of memeory  ssgrmentation, SOBE pin
confizuration, addiessing modes of 3086 Insireetion. set and

introd uetion 10 programenig of SOEG6.

LD imerfacing and data transfer schemes, Interfucing with
inputioutpur  fevices  (memory  mapped,  penpheral | L0,
architeciural derails and siudy of periphesal deviees 8233, 8250,
&7157. 8259251, [EEE 488 and RS232C

¥

Dwerview of 5051 microcontroller fumily, the 8051 Architecmis,
5051 Mucrocontroller Hardware, Input -/ Ouotpot Pins, Poms, =
plcimory ClmprarniFALiemn, special Fumictson Registors,
TimersCountors, Sersl Port Interfiscs,  Intormupt  Stmsciure,
Addressing Modes, hasic  instructions,  and intrexfuction o
proaramming ol 8051,

Bugeesicd Doadings:

I #amncsh. 5. Geonkar, “Micropracessor architecture Progranming and Apphication with 20837 Penram
L)

Interrational Mablishiog. 4 Bdition, =

Juglas ¥ Hall Mimoprocessor Intectiscing, Tata Mo Hill,

4. Eam. “Tundameontals |'_||'n-i.;l:r\|:5.]:.||||_._'g-:_ﬁ."._||5 anid rri-.:unl_t‘z-l‘.[n'dfcr" I_J.'I-EI[IJ'-'FI.L [al. 5th Editien
¥ [ Liw and (A, Gibson: Microcompuler Systems: The #08AR0RR Family Archotecture.
s Rafiquzzpman, “Microprocessor Theory endt Appheation”™ PHI - 101 Inatian Reprin

%, Ningh and B. P. Singh. Microprocessor Interfacing and Application, New Agpe Internac.onal Publishers,

2nd Edition. 2. V. Hall: Microprocessors [nterfeeng, TWH (2adBEdition).
Kenncth 1 Ayala, The 805 Microcontroller, Pearun Lntemistionzl Publiching.
MLAL Mazidi and I G Masidi, 2004 “The 8051 Miciocontroller and Dinhedded Systema™, PRI

Ao = irbras st W il
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4. B, Kamul, "Embedded Systenis: Architecture, Programming & Design”, 2007, MeCraw [l LUSA 2007
L4, Dr Rajiv Eopadia, “#05 1 Microcontraller & Embedded Svstemns”, Jaioo Press

This course can be opted 23 an eleclive by the slodeats of fullowing suljeets
Phy=ics'Computer Scicnoe’ Mathentatics Salistics

Suppested Contingous-Evalnation Methads:

Toial Marks: 25

tacemal Test: 10 Marks :

Harme AssgnmentPresentation /Projest £ Rescorch Orientation: Terra Papers/Seminar: [ Marks

Clesg performarec/Particrpation: 5 Marks

Conrse prorequisites: To study ihis course, 4 student must have had the subject PhysicaElectronics'Compute:
Sopencel Mathematics/Statistics/Compaler Application in ¢lasg B .5,

Suzpestcil equivalent poline courses:

1. MIT Open Loarming - Mussachuserts Instiube of Technoloey, https-topenleaming mil el

% Matonal Progremiee on Technolawy Eahanced Learing (METLL), htpazdfweww yowtake comdusernpelbnd
1. Uiz Pradesh Higher Education Digital Library, hitp-#Meecontent. epsde. gov.in/SearchContent, aspx

i :‘-i1.'.-'.1]-':1||'_f'|:'5||_:||_'|[| - I¥I'1 Channel, hitps iewnay Swayemmprabhia oo infindex, php o gram

Fl]r'lfhl:r-':hll_:l-_l:t'ﬂhlllﬂ!: EE O EmTERpEe rmsd hEE EEIEE IR PRI EET g s me e i BRI R Eme e md22dE T pae———— T TR T T LR R R e R

Proprom/Class: Master of Scienee in I 3
Physics (Electronics) Wear: Firsi |L Semester: 11
- Subjeet: I"ysles (Eleciranics}
Il Conrse Codes B2Z0E04 T Course Title: Inloductinn to MATLAB Progrumiming

| Conrse Objectives: ;
| The phjective of this conrse is to impart knowledge of M ATLAB and its npplication in computing. This
eonrse will provide opportunities Far learning of programing and simulation aspects of MATLAN, o

{ o rse oulbonmes:
After completion of this conrse, a student will be able Lo
0¥ : Dreseribe the Introduction o MATLAB,
CO2: Apply matrlx munipulatens and perform different Types of yperations oo mnirices
{4¥1: Applications of statistics & probability in real life domain.
04 Lesrn slatisticn] fechnigoes through different tools und apply it tn case stodics wsing (he
concepts learned io the class, )

Uredits: 5 | Elcctive
hlas. Wlarks: 25175 | Melin, Pussing Warks: 40

Total Mo, of L..u;uure:;-Tu_Tu rinls-Practical [in hours per uz'l.:h}: 1.-T-P: 4-141

Uil Topics | Mo, of Lechures
Htroduction To MATLAD, MATLAR windows, Input-ourpn, Fils | 18
| wpes, Platform dependlence, Genetal commands, Creating  and

Waorking with Arrays of Naombers, Creating and Printing Simple Piod,
change in axes and annotation, multiple slots, Creating, Saving, ard

5 B o+ r%h/" ( .-l\\—r [-.-".!*'E-T
LN gy WO :

-~
L




a Excouling # Scnpt File, Editing, saving m-liles, Creating and |
Execuling a Funatien File, introduction to some inbunll functions.

Flow control using various statements and loops including For-End 20
aud While-End Inogs with Break cunmands. Conditional Statements:

[f-End statemen), 1i-Else-Bnd statement, Scripls and user e fined
functions, calling [unctions into a goripl, subtimetions, and nesied
functions, copeept of local and global vanable, :

Vector and Matrix generstion, subscripting and the colon notation, 17

matrix and array operations and their meanipalations, arithmetic
1 operators, relational operitors, logical operators, solution of matrx
equation, Inverse of Matrix, Eigen values and Eigen Vecotors,
Determinant, Elermentary math funeons, Matfrix funchions. |
Two & threc-dimensional gruphics: hasic slots, change in axcs and | 20
v annatation, wultiple plots, saving und printing, mesh plots, surfice

plats gnd their veriacs, data representarion, Intruduetion (F GUI, U
Component Design, Introduction to Simulink, _ ]

Il

Supgested Readings: _ :
1, aApplied Numerical Methods with Matlah for Enginecrs und Sciznrists by Steven Chapr,

mcGravw Hill, 2008,
3. MATLAB: An introduction with applications: Amos Gilal, 5th Rdition, Wiley India, 2014.
3. Gellimg Started with MATLAB: A Quick Introduction for Scientists und Engineens by
RudraPratap, Ouxford Universily Press, 2074
| This course can be opted as an elective by the students of following subjecks: M.5c. Physics
Supggested Continnous Evaluation Methods:

ekl Warks: 23

Flowse Fxamination Test; 10 Marks

Written Assignmment/ Presentation,/Project / Besearch Orientation/ Term Paobrs Serminar: 10 larks
L ] : ny .

€ Jass prerfo: mance,/ Tarticipaticn: 5 Marks

Course prerequisites: To study this cowrse, a student must have bisic knowledee of Functions,
Muinx, Differentiation & [nicgrotion. |
Suppested equivalent online courses:
hilps-ffnptelacin/oourses/ 111107105

Further Suggestions: None
Al the Lrad of the wwhole syllabus any remarks) sugeestions: Mong )

I |
1 1 IT - ~af =meivnr =

| mgt‘ur::.f]‘uss_. Master of Sivoce Yeir: Second Semesler: 11
Fhysics (Flectronis)

k| S,

Subjcct: Physics {Electronics)

Course Code: B220805T Couese Titles Computer Criented Numerical Method
L —_— L ——

Course Objectives:
The ubjeviive of the course is 5 i enaltle students to abtam an |
o mmerical methods for the hesie problams of numerical analysis and gain an cxperience in the
implemeniation of numenua. et bead s nsime w corputer _

nowitive and working nnderstanding |

Course outcomss:
Adter completion of this course, @ student will be able o
(00 Congepl ciuse & corsequence of errors in the application of numerical compuating,

C407: Nomerical rechngues for solving various problems.
i [! -
; Y - - 4 AT
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A f/(r\\_/’ l-!;éﬁ' LA#"'#.-
i {J,..u-'




(03: _-“-Lp;nliwlj-.:u-:us. of statistics & probability in real Life domain.
CO4: Lean statistical teehnigues through different tools and apply it o case stugiies using the
concepls learmned in the olass,

| : : :
' Credits: 5 3 | Llective
Max. Marks: 25+ | : Min. Passing Marks: 40

Tatal No. of I eclures-Tutorials-Practical {in hours per woeelk): L-T-F: d-1-0 -

Unit Topics Mo. of Lectures

Computer Arithmetic, Ermors in numbers, Tieeative methods- 20

successive hisceton, Hall’s position and Newten Raphson lerabive
methad for fnding soots of o polynomial. Comparison of iteratve
methods,

Interpelation  Techmiques, Lagrange interpnlation, least square 19

" upproximation of function, linear regression and polynomial L1
fitting.
Simultancous Louations salving  The Gauss elitmination et 18
pivoung, L conditionad squations, Bigen values computations
i Mumerical ditferentation and Integeation, Simpson’s 143 Tale, I
v Golutinn of differential equations, Fuler's Method, Taylor series
| method, Runge Kurts Methods
Sugprosted Readings: |
. . T Kumbburana & Dr NN Jani, Computer Oriented Nurmnerivil Methods.
T M. K. Jain and B, K. Jain, Numerical Methods — Problems and Soluticns.
. 5.8 Sastry. lnimoduetory Methods of Numencal Asalysis, PLL publications.
4, V. Rajaruman, Computer Oriented Numerical hethods, PHT publications.

This course can be opted as an elective by the students of following subjuects: M_5c. Physics
' Suggested Continuous Evaluabion Methods:

=
1

Totul Marks: 25
House Lxamination, Tost: 10 Marks
Wrilber Assignment/ Presentation fPraject / Rosearch Orientation,/ Term Vapers /Seminac 1 Marks

D R F-n-'l'l':'l:mukl.'_i_‘cl."l'i:'r‘.il."il:la.ti'q:-n: A h-f:uL—':

Course prervguisites: To study thia course, @ student must have basic ';m-:-wl':d;_:é uf Fenctiona,
Marria. Differentiation & lntegration.
Suggested equivalent online courses: |

hatps:/fnplel acinfoourses/ 111107105

Furlher Sugpestions: None |
Al the il of the whnle syllabus 2oy remarks/ suggestions: None

Program/ Tass: Masler of Scivnce in | t
& J:{ a : : ¥ear: Firak e der: 11
Physics {Eleclrnnics) |
Subject: Physivs (Eleclronics) |




Course Code: B220506P Course Title: Physics Laboratory Course -1 (A

Ciourse ﬂb_lEEtL'l."fb.
[ TIJL, objective ot the L.:'lbgmtl:ur].' s to introduce the practical mspect uf speraticnal amplifier i
charactoristics and uses in [C. The objective of microprocessor B0ES is to provide awareness of
programming of B85, -

Caarse oulenmes:

Adler ru|:Lﬁi-eiin:r of this course, a sludent will be able to:

01 The student will be able 1o know about charectenistics of ICT4 Land its applications.

02 The student will he ahle to desipn Aslable and monostakle multivibrator using IC335.

C03: The student will be able to know ahout the progremming of microprocessor $185. |

4 The student will be ahle to know about the applications of microprocessor 8085,
Crisd =5 Core Compulsory

N Max. Marks: 50+50 |  Min Passing Marks: 40

| Tustal Ma, of Lectures-Tutorials-Practical (in hooes per weelk): L-T-Fr 0-0-10

| ﬂ:’uu!l Exp&l‘imenl: Mo of [akb
. Iorrs
["]']'.ntrat-i-.'méd ﬁmp]]ﬁtr Lxperiments 76

L. Te determine the following parameater of 741 1C
&, Input oftsct voltage.
k. Input oifset current.
¢, Comtmen maods rgjection ratin (CVBRR),
Desipn adder and Subilrecior using 74 Operational Aanplifier.
Dresign Differentiator and Integrator using 741 Operetional Amplifier
Derign astable and monostable multivibrator using [C355.
l]p:_'.n apicbe] t-.:n;p:_‘]irﬂ-.-‘:l'fr. LN . LR I
v, Open ended experiment —B.

L b LD

-

Microprocossor 75
L.Wrile an Assembly language program using mis3 Microprocossor:
1, Addition of two 8-bil numbers,
b, Addition of two 16-hit oumbers,
2 Wrile an Asscmbly language progrem usmg B085 Mh.,mrlm RO
| Subtraction of tao 8-bit numbers:
g. Lsing “SUB' instruction
k. Using 1's Complement
1 g, Lsimg 27 Complement.
3. Write sn Assembly langnage program using #0%5 Micropmcessor for |
Multiplication gnd Division of two 8-bit numbers,
4. Write an Assembly Tanguags progianm using 5083 I'-.-'Eiq:rv.-l*.rc:._:c.%m':l for i |
transler ek ot data froms ane memory locution to ulher.
fo Wroie an Assembly lnpeope progeam using 2085 Micrapracessor for
|r_1 (e the Targest number in an array of data.
T, (e endad expeniment —A.
| ‘~. Upen ended experiment -B.

sugoested Rewdings:
[. Eamakant A Geeskwad, Op-Arngps and Lioess Integeated Cireuits, Fourth Edinen By

[ Mearson :
- = U (o
R 4 Gy
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2. Operational Amplifiers Theory and Deesign by Johan Huipsing , Springer
3. Fundamentals of Microprucessar and Microcompuler: B, Ram.
1. Micraprocessor Architecture Programming and Application: B 8. Goanker,
5. Introduction to Microprocessur: A.F. Mathur

This course an be vpted as an elective by the stadents of following subjects: g
b . Suggé.st]!d Conlinuous Evaluation Viethods:

-

Total Marks: 30
Lab Herord File (depending upon the nn. of experiments pertormed out of the total assigned

raperiments); Z00

marks for Viva Vooe/ Performance; 20

Class Interaction: 10 N

[ Course prevequisites: To study this course, a student musi have hasic cicenit krowledge and
Digitul Electronics Programming Skill. ]

Suppested equivalent onling courses:

hitps:/nptel ac.in‘courses/ 108 108112

| Further Supecstions: Mone
At the End ol the whole syllabus any remarks’ sugpeitions: Monc :

| Program/Claxs: Master of Seicnce in -
| Fhysics (Electronics) Year: First Semester: Tl

Subject: Physics (Electronics)
Course Code: B2NIBUTP Courge Title: Physics Labomatory Course -[1{H]

Comrse Objectives:
Tl ahjectsve of the Laboratory is to introduce the practicul aspect of aperational amplificr itz
characteristics and wses in 1C. The chjective of micToprocessor #0545 1 Lo pro vide awareness of

prograuning of K083

CONrse DULCHmes!
After completion of this course, a student will be able Lo

131 - The sudent will be able to know about characteristics of LC741and its applications.
032 The student will be able to design Astable and munustable multivibrater using TES55,
03 The stodent will be able 1o know abous the programmmng of microprocessor BORS.
|20 The student will e ahle to knuw abotr the applications of micToprogessur BOBS. -
Credits:5 Core Compulsory

Ma. hMarks: 5U+50 Min Passing Marks: 40

Fotal No. of Lectares-Tutorials-Practical (in howrs per weck]: L-1-I: 0-0-10

L] -
-
CIop Experiment Mo, of Lab
. Hours
[ | Operationul Ampliier Experiments "5
: |- Desten of differential omplifier,
3 Ta smdy the op armp a3 an adder, subtrdctor, integratar and
(thiTerentiator.

| v b 2
.:ia-i-f-:lvHF =
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3. To design low pass, high pass and band pass filters sing vp- amp
and plot their freguency response,
4. Design astable and monostable multivibrater using IC355,
5. To design RC phase shill and Wein bridge oscillators using op
amplifier. 1
5. Open ended experiment —A.
6, Open ended experiment —H. s
hicroprocessor 7
L. Write an Azscmbly language program wsiog 3085 Microprocessor:
fn) Additivn of twe §-bit numbers.
(b Addition of two 16-bit numbers.
T Wrte an Aszgembly language prograrn using 8055 Microprocessor
Sublraction of ten 8-bit numbers.
3. Toconvert two BCD oumbers in memory to the equivalent HEX
il nurnber using #0#3 instructions sel, .
4. Write an Assembly lanpuage program vusing 8083 Microprogassor
for Multiplication and Divizion of lwo 8-bal sumbers.
3. Write an Assembly lanpuage program using 8085 Microprocessor [
fof to ransfer block of data from ore memory location to other.-
fi.  Write an Assernbiv languape program using 8085 Microprocessor
[or to tind the smallest number in an weey of data
7. Upen ended experiment -A,
8. Open ended experiment -1
Sogprested Readings:
. Ramakant A, Gavakwad, Op-Amps and Linear Integrated Circuits, Fourth Edition By |
Fearaon
Crperntiona] Amplifiers Theory and Design by Johan [uijsing , Springor
&  Fundamentals nt Microprocessor and Microcompoter: B, Ram.
9, Microprocessor Archilecture Frogramming and Ap]:lhmlmn B3, Guanker,
10, Intreduclivn to Microprocéssor: AP, Mathur. s s

I'his vonrse can be opted as an clective h:r the students of following 51.I|‘.er‘|LI.E.
E.u_gu-_-szrd I.'_"ml?immus. Evalnation Methods:

Total Marks: 50
Lah Record File [depencling upon e no. of experiments performed cut ol the total assigred

cxperiments 20
marks for Viva Vooe/Ferformance: 20
Class Toleraction: 11
Course pr‘ttreqﬁ-iﬁitm.:‘. To study this conrse, 2 student mrust have basic civeoit knnwledpe and
Drgital ElectronicsProgizmming Skill.
Supoested cquivalent online courses:
Frps:mprelacan‘courses 108 108112 A

w - i

Further Supgestions: Mone
At rhe End of the whols svllabus any remarks! suggestions: Mone

- - J" I:-' 3
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M.S¢ Physics (Electronies) Second Year Third Semester

]-:'1'-[|1__{ri|||||'t'.'la.5£: _"l-[-llsll.‘n: of | i Semester: 11
srience in Physics {Flectronics) ESEEEEEuN IR _
Subject: Physics (Electranies) |
Cowrse Codes BZ20901T | Coarse Tills Tlm'nmdyr_mmim & Statisticnl Mechanics

Canrse Ohjectives: _ =

Students wall be able to employ fuodemcnstal ph;.-s'-nux concepts and theories o set up und formulate problems

in thermodynamics and stelistical mechanics, Stwdents will 2e able 1o apply differzntial and integmal caleulus,

differential euationg, and clementary concopts form protrahilizy theory to snlve problems in thermodimamics
awncd statistical mechanies.

Course QUi mes:

[ Adfter pormpletion of this :.u:r_|:r5:-|,-.r a shident will be able Lo

L0 They will know abour different ypes of ensembles

{092 Taoy will understand ahout different types of distribution Snctions and their applicotion:

C03: They will know abeuot different (ype of phase trmaitons,

COE Trhey will comie to knwar sbout diffusion and Brownizn mation also,

Creditsid B " Core Compulsary
Max. Murks: 15575 Min. Passing Tarks: 40 \

Total Mo, of Lectures-Tuatorials-Fraciical (in hdaurs per week): L-T-P: 3140 |

Unie Tapivs M. af
Lectures

Ihermedynummies: Entropy and probahility; Thennodynamic potentials - Halmthol, Gibhs, 15
Lizhitlpy and Internol energy; Bquilibrium goncditions T oo isolnrest system: Third lew of
theemodynarnics. Thermodynomes of first and second erder phase tamsition, Clansios-
| Clapeyron and ERrenies s cqustions; Chemical potential end phase squilibria, 1
Microcanonical, Canonical and Orem!  csnonical  ensemble, partition  function, l
teermodynemic functions, mesn eneegy, pressuse and free cnorgy, ealrepy in terms nf
| pruhishility, Gibbs puraduz, Rakur-Tetrode expreasion. equivalence of three cquilibriumn I
| erscmnhlcs, fluclualiens in cncrgy and particle number in cononical and grand canonical

Ln |

erseanbies ’ o oe o =L

Maxwells, 3E and FI disiribution, fusetions, evaluainn of partion funenon for weal gas, | 15|

!|_||.'i]| Ao £z, Phiaton pias, Tdeat F:r_m'i.l.-“s and ir= |:':'{.3|'|'_|F|'_-e_'"i|:|_:;'-l1l|i|i:'-lI i I'|-.-\._"'[3.T: = | |
L]

Firs: ard sevond order phose ransong, Clansiss-Clyperon eyaation, ceitieal snriees, el

parametor, Landan theory of phase trensiton, coopeiative phenomena, l:ing model, Bragy-

¥ Williom appreximation, ong dimensional [sing mod=l1ynamic corrclation snd response

functson, cxample of damped harmonic vsy:lkutor, Diffusion, Brownan meton (Langevin

thery ] T

Eappested Headings:

L RE Patkaria, Suistical Mechanics, Il adition, Butterworth Lemerann, Oxford.

7. K Ny, Stanstical Mechanics, Wiley Fastern, New Delh

I

W J % ':{l‘"__.-"" ."" |':L.‘.I;-'*|I S ﬁ:
a - E e
r'i;il_[;l =



3. B. K. Agarwal and M. Eisner, Sutistical Mechanics, Wiley Eastern. New Delbi.
4 ¢ Kitel, Flementary Stotistical Physics, Wiley, New York.

5 & K. Siaha, Statistcal Mechanics, Tam MeGraw Hill, Wew Delhi.

fi. 5 R. A, Salinas, Introduction to Statistical Physics, Springer.

7, suresh Chandrs, A fexlbook of Smtistical Mechanica, CBS Publishers, New Delhi,
W 1 Weif, Fundnmentals of Statistical and Thermal Phesies, Levant Book=

g 1., [2. Landau and E, b, Lisfaitr, Statistical Physics.

0.5 K. Ma, Statisticsl Mechanics, World Scientific Publishing Company.

L1, O, Chowdhuey and D, StaufTer, Principles of Espilibrium Statistzcal Mechanics
12, L. E. Rewchel, A modem eours= i statistical physics, dod edition.

Sugpestive digital platforms web links

This course can be ophed nsan eha-ctlfre by the stmlrnlu of following subjects: P i i e
ﬁ.uggu.tu] Contineous Evaluation Methods:
Toiul Marks: 25

Heuse ExpmimationTest: 10 hacks :
Wrilien AssignmentPresentation’Project / Rescarch Orientation Tenm Papers'Seminar: 10 "'-"Fﬁ-ﬂ*-"‘

lass perlommanecParticipofion: § Marks

Course pr['-_['-{':q!i-si.l-.-x: Tn study this course, n student must have had Physics and Maths In B.Sc.

Suppested equivabent enline courses:

EA I EATEA TN A PRI P e e e b Ed A EEIEEEETY

Further Snprestions: Mane

At the lind nf the whale syllabus ony remarks! suggestions: Mone

" ProgramiClass: Master of Science in ‘ s . \
Physics (Electronies) . T'.L"!.I'.. LIl | . f‘,-t-.rm.:x_lm. ITT

Sulpject: Phyaics {Elcctrenics) |

Course Code; RZ20002T | [:'.lhllr.'l-lE Thile: Advanced Quenton Mechanics
Canrse Dbjttli'l-'l::s

Dhescribe the hasie of scatiering, quentum field theories, Model physical systems using common
apareximuiien technigues tor making dynamical calculations

Canrse sulconyes: =
Adier complation of this course, 3 stadent will e able to

Ol They will he ahle ro tackle ifdentical pertiele problems
(03 They will be able f1al how seattering is used a5 a Wl for investing different pheromens occuring at

atoic £ng nuclear lewvel
LAEA: Tlsasy will be able fo urlerstand relativistio geantam mcchanics,

14 They will he able w understand guanium repraseniation of [Lelils.

Creafiis:d | Care T_ ampulsiry
Miax, Marks: 28+78 Min. Tassing Mavks: 40

ital Ma. of Lectures-Tutorials-Practical {in howrs per weel ) L-T-F: 3-1-0

N e e



M of
Liecinres

Ll mit Topics

Identical particles Svimmetde amd antisyimmerric weve fmetions, distinguishabality il 5

ideatical particles. Pauli's exclusion prineiple, comiection with stalishicel mechanics,
| | collisiony of Tdantical particles. Spin angular mementum: connect:on DeORcCn spim aril
gtatistics, spin matriecs and cigen fumctions. Spon functions for mony electron Systent,
Arnrmic levels of Helium aloms as an example of two elecirmn svitem, Slater determinant. .

Scoltering theory, Scarterng amplituds wnd cross-section partisl wave analy=ss and |
gpplication o siple cases, (rroona function, Bom approximation, validity and simple

application, [tz application to Yukaws potertiz]l and other simple patentials, Electron

gonttering fecm a neelel, form faceor ond ouclear radios, )

| Klein Gardon equztion, Dirac squation T a fiee particle and its solulion, ilerpectation of 13
m negative enenzy stales, non relativistic approdimotion e the Dirke's cqoation, Extstence ol
spin, fing structwe effocts, solution of Deac's enquation for hidrogen atom, Mognedse
M oinient. N
15

Field quantization, Lagrangian densicy und equation of moton for ficld, Cenemeal

Ix.. 1 o
quantization of scalor Meld, Comples scalar field, Electromagnetic and Dirae felds,

| Sugrested Hendings:

1 L0, SchedT, st bochanes, Teta MeGroer-Hill

> 5 dwmmorowecs, Qaanium Physies, Wiley, Mow aork.

2, Craserman and 1.3, Powell, Quintem Mechanics, Marosa, Mow Thalhi.
A, a P bessiah, Duantum Mechanicos.

a0 1L Sakoead, Modern Chianoom Mechanics, Addison Wesley.

é, B b Mathews & B Veokalesan, A Texl ook of Qraantwin WMechanics, Tata MeGizawr ELIL
7. Gihatak & Loknathan, Queanmum Mechanics,

g Chhen Tarmaond )i, Qeantum Mechan ics,

oM. P, Ehanna, Cuenbern Mechanies, TTae Anand, MNew Telki.

P 1L L. Powell and B Crazemonn, Creantum Megasnies, Mamne, _
10 I Fevaman, The Fovomman Lectures on Phsics wel 111, Pearson
12 Agmilabb Labioe acd 11, B Pal, A frac ook on Cuantum (sl theery,

Buggestive dural platiorms wekb links

This cornrse can he apled as an eleetive by the students of Following saljects: Mo o
- E-UEEE:E.TI:d_ Contimmens Dvaloation Methods: i ¥

Total Marks: 23
Lleirse Leaningbions Tzt (0 Marks
Wiiticn AssignmenyPresentationProcect  Reseench O-icntation’ Term Papers'Seminar: 10 Marks ‘

[ hass perfprmancedPartivipation: 5 Maiks

Course prevequisites: To study this conrse, @ student musl have had Plysics and Maths In B Se.

Supgested cquivalent online cowrses; 3 _ ‘ i

Further Snwresfinng; Maone
Al the Ernl ol the wlxalz sy llalos aay rvemarks: supgestions: Maone

ProaramClase: Master of Scivnee in " _. . - )
Physics (Electranies) e ‘ serngster: 11 |
. o . - o i -
Y %h/ ( Lf"‘\, 1
W, L - Bt o
A4 1’@/ -~
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Subject: Physics (Electronics)

' Cloprse Code: BEIOMAT == | Course Thle: Comemumicaliamn 'T'Iuml;v__and E-ys!cmﬁ

Course Objeclives: B -

| The parpose of this course is to provide a thomougzh introduction 10 analog, digital commumnicalions and computer
commumication with un in-fepch sudy of variows modulation teehniques. This eeure alzo interds 1o arnpart
stedents with techaical knowledge of ‘13t comamnication Wetworks:  This Course provides complets
understanding of Q50 amd TCTF mode] along with reguisite protocols in nll loyers.

Cyrse npLeomees:
At the end of this cousse, studentz will be

1. Ablc to urderstind the basic concept of analezr cormmunication system and smalyze the
variones ampelinade modulation, Frequency and Mhase modulation schemes,
Able ro deseribe wnd analyse the various pulse modolatiom and maltiplexing tochniques o
the dgital transmiission of analogr sipoal,

1=

3. Able toidenbily and deseribe differcat techniquss in madern digial compmnications, .
4. Able to deseribe imd amalyee the varions pulic moduolation and the digitel ransmisaion of anolog signals I
5. Ahle o identify and deserine differsnt techniques o mexlemn digilal cormunications,

G, Able to understand fundumentitls of ceciputer networks, communication prowseols, lavered network

. aruhile:lres :
5. Able o understand the functionality of CSMACTY, TP & TCPATDE and HTTF Protocols.

Creditssd : 'l.'_.‘.ur-: Ao pu laory
Max. Marks: I53+75 Min. Passing Marks:40
| Taetal Mo, of Lm:mru.'mmri:.ly:l'ruclir.ul (it hours per weekp: L-T-F1 5-1-@ [
| [ait I Tapics | Mo, of Lectores
Cornrmuniction Pocess, Soucee of Information, hase-band ind pass- 5
' .| bard sgnals, Elements of 8 Communization Systern, analop vorsus |

digital communicatzon, Mead of modalaton end typicol apalications,

types ol Modulation and demodulation, £
Ampliude modulation with full carrier, suppressed carrier systemas, 15
single aide band temsmission, switching modulatars, syochronous i
detection, envelope detection, comporizon of varoos AM systens,
il vestigial side band imansmission, introduction e angle mefelation,
Barrowe and widhe hand FM, BW caloulations wsing Carsoi nale, Divsct
& Indirect FM penecations, phase modolation. Demedulotion of Fid
signils, noige redustion veing pre & de-emphisis.

[ Pulse Madulation and Digital Modulation: Sarmplimg Thearem and it 15
| pplications, Copcepl of Polse Aanpliiede Modulation, Pulse width
11 modulutiam aed  peilse position modulation,  PCR, Sigred e
quartization o m PUM, Della Modulation, Adaptive delta-
modulation Mindulation and Demodulafion o Digial medulation
schemes- Inroducrion to ASK, ¥SE, PSE, DPSE, (FSE "
Inmosfueting to Compater Communication, Network Basics. Coneept, | 15
Types, Transmission mades, Tegologies, &0 & TCOFAP Models:
1% Funcrions of ditferent Davars, conecpt of MAC, 1P (PrivalaPublic)
i TOT ahlriesses. Fasic Introductzon o CAWASCTY, T & T
and ELTT? Protocsls, Current Internct A pplications [

Suppested Eendings:
. H. Taub. D L Schilling, Geutsm Sah, “Principles of Communication”™, 3¢, Tats Molrraw -l Puzhishing

-

‘_ _- C RSy Ltd. B S _
G ; .'r .”,A;\_ ] g -
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10, Lathi, “Modern Digital and Anaiog communication Systerns”, 3z, Oxtord University Pross, 2009,

3. Simon Haykin, “Communicution Systems” de, Wiley Tndia

¢, 11 F. HSU & D, Mitra, “Analog and [Hgital Communications™, Ze, Tt MeGraw-Hill Publishing
Clomapany L,

5. Singh, R.P. &Sapre, .0, "Communication Systems: Analog & Dig; ial”, Tata Mediawe-Hill

i, Tehrows A. Forouzan, Date communicotion and Nerworking, Tata MeGrow- Hll, Todin

7. ALK Tanenbaum, Computer Metwarks {20403, 5 od. Pearson Fducation’ PHI. Wow Drelhi, ledia.

This course van be opted as nn eeetive by the students of following subjects
Fhysics Conmsputze Selence’ Malhematics Statistics

Suggested Continuaus Evaluation Methods:
otal Macks: 25

Ineermind Test; |0 Marks
Home AssignrentPresentation fProject ! Rescarch Orientatioe’ Tenr: PapersSaminar: 10 Morks

u|_"'|3_qq p;ri:.m:im.;;r.".'arlin:,iﬂatiun' 5 Midks

-t ourse prerequisites; To study this course, a student must bave had the s ubject Physics/ElectronicaComputer
Srience’ Mathematics/Statistics Computer Application in ¢lass B.5e.

Eugrogsted eqpuivalent online courses:

| MIT Open Lenmning - Massachusetts [nstitule of Technology, hripes:!, fopenlearning. mit eduy

2. Mational Programme on Technology CEohancel Leaiming {NFTEL ) bt twomae youtube.comdser nplelbed
1. Uitar Pradesh Highes Educacion Thgitd Litwary, hitpofheecontentepade. gov in/SeanchUontent agpx

&. SwaynmPrabba - DTH Channel, hitps=ffvww swavamprebhba, govandndes php' program

FiirtHer SUEERAIONLED 1rtrorreronree e cstosiastaharens imsme nn seseabis bnsmbns b nnsmasmsnabes ra bl bBs S A R T RS
i Sci i

PrimgramyClass: Master of Science in Year: Second Semester T

Phy=ica (Electronics)
' Subject: Physics (Eleetronics)
Caunrse Code: BI20904T | Course Title: Condensed Matter Fhysics

| Comrse Cbjectives:
Dremonsirale knnwlodpe of fundamenal aspects of the sevenre of the ausleus, rdioactive decay. nuchear
repetions and the interaction of radiation and matier.

Course ouicomes:
Afrer I;H:-I'-'L];Ilrﬂ on aof this cougse, m shcdent will be able to: - z
O They will have clear understanding aboul stucluse and structure e leted piogsertics of solids.
T2 They will undersiznd different models of solids and abuet supcrcondwetons.
COF: They will enderstand abous diffzrent perameters of dizloctries.
CAOM: They will gain knowledge about diffencnt tvpes of dizlecing matcrials and also aboal fermarmgscic

maktzrmils,
e ils:d % Core Compulsery
Mun. Viarks: 25+73 Mlin, Passing Marks: 40
Tatal Nao. of Leetwres-Tutorials-Practical {in hours per wevk): 1.<17-1°; 3-1-0 j

|j[?ni| ] Topics Ma. of
_ = Lectures
[ a

& N ¥ Sl




Amorphous and Crystalline sohids, Driroct lattice, trenslational vectors, faa amd thre 15
I Jimensional Bravais lstices, Miller Indices, Reciprocal lartice, Braggs Law, Orillouin zones.

wishrations of mono and diaomis ltices, latics hieat copaity, Einstein and Debye nadels,
apousticel and optical phonons, phonon mementum, Inelastic scatlering by phonons. |

Meaily free electron mosdel, Kionig-Penny model, Bloch-thecrem, bonding in solids, bght 15
bining, approximations, Fermi surface, Conduction n Semicondusiers (beth Intrisic and
1] Exrrinsic), Hall effect, Superconductivity, Different Properies ol Superconductor:
Mesener effect, London equation, BCS 1aeory, Jesephson effiact, High lemporaturs
Superooductor,

IMclootrics, Parameters for dielzowrics (Dielectric constent, dipols momenl pulization. 15
potarizabilicy), mechaism of polarization. Permanent dipole moment, Space charg:

m polarization, Internal field and itz cxpressiodn, Clawsies nossorti relation, Maxwell relation,

Uebye's quantizution of Clivsies Mossatti equation,

. Classification of dielectrios: piezoelectric, pyrozlectoe, Fermaelectrie, Pargelectmic matzrials,
v Real and imaginary diclecine constants, Dhelectric losses, FEffoct of frequency and

suppested Rendings:
1 ¢ Eitiel Trireduetion 1o Solid Stae Physics, Wiley, New Yok,
? -:_.'_ Eitiel. Chuamtum Theory of So e, Wiley, Mew Yaork.
% Verms and Srivastova, Crstallogruphy foo Solid-Stare Physics.
4.1 Ximan., vinciples of the Thoory of Solids, Canbridge Limiversity Pross, Combradge.
5. Azaroll, Intmduetion to Solids,
. Chnar, Elementary Solid-State Physics,
7 Ascduo & Menmin, Solid State Physics, Reinhert & Winston, Berlin
. Chaikil & Lubeask, Frinoiples of Condensed Mater Phvsivs
2. %, Tinkbane, luuoduction to Supereonductivly,
1 5. l::l Pillai, Sulid Stare Physios, Mow Age Inlernational Publisher=.
11, M. A. Wobnb Soild State Physics, Namss.
12 10 Thach and H. Luth, Solid Stete Physics, Spooger. -
Supeestive digital platforms web links

polarizion, Feoromagnelic material, Ferromagnetic domain.

This cunrse can be opled 25 an eleclive by the studenls of fllowing subjects! NoA. oo iee e ccimi-
Suppesied Confinuows Fvaluation Methods:

Todel Marks: 25

[ause Examuinmann Test: 10 Marks
Writien As+ e mentPresentationProje ¢ Research Orenlaiion Tonm Fapess/'Semingr: 10 Mtk

lags performanesTar ticipation: 5 Marks
stmily this course, a stdent must have had Physics and Baths in B 50,

| Course prereqguisites: T

Enppeted equlvalent auline conrses;

i ﬁi}ft’\w %,4" EJ&' {}EE i
¥

_l-'urlhu.r Suppestivns: Nonde - )
A e Tl af the w'.u:-l-:W any reriarks’ 50g gesnons; "'Ju::.'- - =T o
. - Hulﬁj.ﬂl: Physics (Elecionics} - o
| Courae Code: B220905T | Course Title: Analng InM]irmllm _
Course Objoctives: |



The ahjective of 1ne course 18 b understand the bosic companents and methodologies used for Analog Design,

[ Must ol the portion denls with OPAMT heeed cirenita and Applishones.
Cuonepse noloomes:

Afier comp eoen ol this course, a student arll he aklain:

L0 Thomuoele understapiding of operaticnal amplifiers o
C02: To desspen cireuits using operntional amplifiers for varous applivations.
O3 Explain the working and applicattons of fimer, VOO and PLL 1T

0 Desgr Oscillators and active Tilicis nsing Op-Amps

Urm;hls:-‘l Electiv
nax, M.lrks 2R+TH \-Tm- FPazaing Marks: IILI

| Tolal No. of Lectures= L utoriala-Practical {in hours per week): L-T-Ft 3-1-0

Unit Topics Mo, of Lechares

DPERATIC INAL uﬂ"L]'FIER._ Biagic duﬂ:m-m il armplifier analysis, 15
Single ended and double e:nl_lu;]. coa Mhgurationg, Op-zmp mnhuumtu;m&-

wilh leedback, Op-amp parameters, and Invertizg and RMuon-[nvarting

coufiguration, Comparators, Adder.

OPEBATIOMNAL AMPLIFIER AFPMLICATIONS: Indermior, |
Differentialor, YWolage to frequency & Frequency o voltags converlers,
n Oxzcillators: Phase shift, WWien tlrj.,lgel Qun..:llall:lu, square wave, riangular
veawe, ow toolh ascillators, Voltage concrolled oecillatory, The 553 Laner as
[ aatable aed monosteble mulivibrotors, fero crossng detoctor, Schinit
trigges -
ALTTVE FILTERS: Low pase, high pass, band zass ard band reject fileers, 15
m All pass filter, Switched capaaior [llh.l' Butterweorth fileer  design.
Chebvshes Biller design o
I'I 1ASHE LOCEERED LOOPS: 'i'_'l'pt!THJ]'I.'IL_ P‘nn|,1|_'|f|-.'-: |.|I' PLL, Linear Mode] l:li' 15
PLL, Lok unrs, Coplure range, Applicattons of PLL s [M detector, FHE
denpodulator, AM detzctor, Imlwznl..:.- tranalitor, phase shiftor, I:I'F_-.H]H‘-"
filer, sigoel synchwoner and fioquency synthesizer, Buililimg blocks af |
PLL, LA SRS FLL , Foar quadramt muliplier & leaqlrl"EEtm.h Basic blocks
af linzar IC voltage megulaturs

k3

Supgested Readings i
1 CRA Gavakeed - Opeamplifiers & Linear 10, h: e Febncation

J ,t Jacoh — Applications & Desizn with Analog Integrated Cirouits, Preatics Hull of India,
1. BEAMAEALY AR LINEAT I{"]'Itli"ll_ll'TE [Ineludes C1F), Cxlord
4. kLI Botkar - laregrsted Circnits, K isanna Publ cations.
L. IEi-1f|| and Join, Lingus botegiated Cinseit
oy

ft-“-: corse can b uph_l-d as an elective by the shulents of following subjects: M. 5c. ]:lEt!'.er
Sugpesled Continuous Evaluation Methods:

Total Blarks: 25

House Examination, Test: 10 bk
Writhen Asal gnmnend f Presentation / roject /- Research Orientation/ Term Papers/Seminir: 10 Marks

Clazss nerfizrmanees Tarbicapalion. 5 Marks
| Course prerequisites: To atudy this course, a student musl have basic circuit knowledge, \

Suggesled equivalent online courses:

gtf lﬁ/ iq,L TE;I (L“m\»



httpes:fonlinecou rees.nphel acinmoc??_eelSipreview

Further E.ug;ql_-l_-;l'illllal None :
At the Fnd of the whole ﬁjrllahus any remarks, sugpestions: Mone

Frogram/Class: Master in Sclence in ek Bacind Sempster- T

J,']'I:r'!-l'ii.‘!’l- 1E1L‘|EL'TI:H'I ics] o
Subject: Fhysics (Electronics)

Course Code: BEHR0ET Processing

Course Title: Materials: Introduction, Spntl;eﬁs anid

Couirae Orhjectives:

Explain the principles of synthesising solid meterinls by various roules, eg. from solid phase, solotion, melis,
gis phise explain the prineiples bebind and the type of nformation that differsnt characterization lechnigues

provide svaiuate the strengths and lonitations of various synthesis and chamclersation methads,

Course gutoomes:

Adter commpletion of this cousse, a shadent will be ahle o
01 Srudents will be able o understand the Types of materials,
€007 Ty will leatn different approachies uscd in Synthes:s ol matesials,

03 They wall learn wse end importance of different type ol materials,

04 They will be able understand various charaererization tecluigues.
Credits: 4 Elective

Plax. Marks: 25+75 Min. Passing Marks: 10

Total Mo, of Lectures-Tutorials-Practical (in hows per week): L- - 3-1-0

I Mo, of Lectires

Linig | Topics

Iniroduction to materials; Metals and alley, Cerunics, Composites Mano- i
miaterials and bic roagerialz, erc
[ Cerarniz power synthetic methods: Diffusion; (Lo of diffusion, Types of
diffusion, Fick's law, Diffusion in ionic solids, Rols of ditfusion in solid
- stars reactions argl sintering), _Stl]il.‘l alade peaction metho |

'l

Syothema of Magerials: Chomical reduction. Foactions o micedles, | L

| Emmlstons aml  deadrimers, Photochemical  and radiation  chemical

11 ! l"':.”jl.-l."'ll'lll,, Et}.‘cghﬂnwﬂl y;}ln'lj'u:iiﬁ.\__ Sonochermca rmethods and ]"l’_'g-"‘;ii\.ii'l]
| riethods, Chemical method, Co-previpilation, Spray drying, Frecee drving,

| Sol-gel metlad, Hydrothermal, Combustion and Miciowave synthesis

Ihicamalerials: Biocompatibility, Bone  composition  und proqeerics, | 10
1l Hydrooovapatice  andé  culoiem phosphate Fomaenals,  Bicceramics,
Uhoplasses and biocornpatible polymer materials, B

Characiereation Technigues for Materiale: XBD-Xoray THffraction, X-may | 15
phucocloction speolrossopy (KPS, Seanning clzetran micruscopy (SEM],
Transmisston  cleciron microscopy (TEM), Afomie [oree  microscopy
1% (AL L Thermo gravimetric analysis (TGA), DiMzaontial thenmal analyvss
(MTA), ditferenual scanning calormetry (DSCI Baman speciroscopy,
LR IR and FTIR spectroscopy, Photoluminsscence (PLY Spectascopy.
tondy Tntroductary] B ]

muggosted Feacmps: -

: 1 3 {‘ ; |'r !



|. V. Haghavan, Matertils Science anid Enginesring: A Fmst Course, Prentice-hatl India Pvi. Lid

+ W 0. Callister, Materials Scicnce And Engingering: An Tutroduciion, Teh Ed,  Wilsy India

4w O Gomealer -Yisas, Heceoe L Muncing, An Intraduction To Malerials Soience, Princeton

Univarsity Bress, Z004. :

4. C M Rao, P John Themas, G, U, Kulkam:, Manocrystals: Synthesis, Properiies and Anplwations,
Spninper, ZULL

& P K. Ghosh, Introduction e Plotoelectron Spectroscopy [Chemical Anabysiz Vol 67] Wiley
[nterzeaence, 1985,

b, 1. F. Wiy, John Wolstenholme, An Imtrocuction to Sorface Amalysis by XPS and ALS, Tohm Wiley
& Sons Lud., 2007, '

7. B Fuciton, Physscal Principles of Electron Microscopy. An Introduction To TEM. sSkEM. And
AEM; Springer, 20405

% 1B Wilkams, C. Barry Carter, Trmsmission Electmn Microscopy: A Textbook for Maerials
Scicnce, Springer. 2009 T

9 P [ Buseck, John M, Cowlev, Leroy Ryring, High-resolution Treamission Election Mioroscopy:
And Assaciated Techmigues, Oxtord University Press, 1989

{01 (Finther [Tdhne, Wollgang F. Homminger and H. 1, Flammersheim, Differential Scanning  Calerimetry. And

ed., springer 2803,

Suggreshive digital platforms web ks

| This course cun b opted ss an eloctive by the students of fallowing subjects: b, Sc, PHYSICS

Suapieated Continuous Evaluaton Methods:

Toobel hfarks: 23

Huse Examination Tost: 10 Marka

Writlan AzsionmentTrescntationd' rojoct £ Research Orivottion’ Term Papers'Somunnr: 10 Marks

[ lass performancePa ticipetion: 5 Marks
ourse prepequisites: To study this course, 3 studenl inudc have had Miysics and Maths in B Se, ]

Suppested equivalent online coursea: NFTEL [.comires

Fiather Sugprastions. None or
A1 the End of the whele syllabus any romarksd suggestons: Mone
_l‘l'-;w-,;mm,.-'l'la g5: Master of Science 1.1-.: ERini ' o _I
I'hysics {Electeonics) Year Second Semester: TIT
* Subject: Physics (Electronios) =
Course Code: D220007F | Coarse Title: Physics Laboraiery Course -1 (A )

Clorse Chbjectives:

[he objective of the Laboratory is to provide practical exposire of commumicalion by variovs lechnigue
anied apalications. The abjeciivg of micTopracessar BOEA Tab & o provide awarenscss of programoing of
w05

s oaLbyames:

A

Afier completion of this course, auamd_n:r.t will b ghle b
i . Ll
Iy 5 T III ] - [ .r ?] -
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- The student will be azle 1o know aboul various technique of communication.,
00 The smdent will be azle o application of varus techniques in different condition.
033 Smdenis will become familiar with the free-clechon model for metals and use the concent of Fesimi
encrgy e Formi lempeniure,
0 Students will ucerve basic knewledge rd proctical exposure of the Solid-Gtate phyysics.
Creditsr 5 Core Compulsory

M, Macks: 50450 Min, Passing Marls: 40

Total Mi. of Lectures-Tutorials-Practical {in hours per l.i.'L:_qu}: L-T-: 0-3-10 |

Expcriment ‘ Mo. of Lal

Group
Hiours

Communtcilion Las I 75

1. Areplicude modulacion smd demadulatsn

2. Frequency modulation and dernudalation

1. Prulse Amplitude modulation and demadulation

4 Pylse widdh modulation and dermodalation

I 5, Pulse pozition modulalion and demmdu’ation

. Phase modulation and demaodulation

L0, Pulse code modulabion and dem:=fulatizn

11, Delta modulztion and demmilulation

12, Orpen enided expeoment —A

13 Chpen ended sxperiment 1 L

1. Stedy of IMelectic constan: and Cure Temperiurc of Permclectric 75
Cernrmess-

| 2, Resistivity of semicondugtor by Four Probe mathad ar different termparatires
and determination vl Band - gap.

3. Study of Electron Spin Resumaes (ESH)

4, Hal! effect Eaporiments '

(01 Holl Profe {Gecrpstal — n type! T '

f1i) Hall Probe (Ge crystal - p wrpe )

3, Study of Magnetic Hysteresis loop R e,

6. Measurement of magnetorsiatance of semicondurioe

4 Tdentifieation of Lattes and Determinnton of Lattice Coastent hy X-Ray
DhlTreetion simulation.

4. Ohpen enled cxpesiment —A.

3. Open endod sxperiment -1

Sumpestod Headings: }

|, Ceorpe Kernedy, Brendan Davis, Eleclmnic Communication Systems, S Prasanna, MoGnw Hil
Fducation

It

e
L

1 Kittel Inireductun in Solid St Phys:cs (Wiley, Mew Yaork)

1 I Firpan Priveiples OF the Theory oF Solids (Cambridge University Pross, Cambridge)

1. Agarel Introcduction fo Solids

&, (rmer- Eleenentary Solid-Stete Phys.cs

b Aschroft & Mersnin Solid State Physics (Reinhert & Winkion, Berlin) - '
7 Cheikil & Lobensk Poncigles of Conden sel Mater Physics

g% 0h illai Selicd Stare Physics (nes Age Intermationzl Publishas)

9 M. A Wehab Soild State Physics (N orosab.
) hach and 11, Luth, Bolid £ Hysics (Springsr
16, 1. Thach and 11, Luth, Solid State Phoesics (Spring2t) |
Uit eourse ean be spied as a0 dective by the students of following subjerts:

Favy rd
LA

o
=
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Suggested Confinuous Evaluatlon Methods:

| Tatal barks: 30

Lab Record File (depending upoe the me. ol experirents performed out of the total assigned

experiments); 20

marks for Viva Voee/Terformance:.20

Class Interaction: 10 . I
Course preregquisites: To study this course, a student must have hasic ci-rcngﬂkn-:rwla:ﬂge. S o]

Sppeested eguivalent anline courses:
hitpas el il i COqITsesy IOELOSDCE i

| Further Suggestivns: Nooe
At the Brd of the whole syllabuas any remarks! suggestions: Nons

Gioisic i m,.-"l:[a_ss.; Mam “"E_EEEE“EE - | Year: Second Semester: II1
Physics (Electronics)
Subject: Physics (Llectronics) ‘
' Course Code: B220908F | - Coumrse Title: Physus [ .aboratory Course -1 (B} 5

Course Objectives:
Tha abjective of the Laboratory is fo provide practical exposure ol conrumicaton by varicus echnig es
znd applications. The objective ol microprocessor A0EG Tnb i o provide swareness of programming of
Bk

{murse WHokmes:
A Tier completicn of this course, 3 siudent will be able to:

C0: The stadent will be shle to know shout varous fechrague of commuanicabon,

£ 02 The stcent will = sble to applcation of varous techniques in dilfsent conditun.

01 Sidents will become Guniliar with 1he free-electron moded (or mztals amul uge the comeept of Feom
emergy and Ferini temperatire. '

C02- Shadents will aeenc basic knawledge and practicel exposur: i the Solid-slate phivsivs, -
Credits: 5 " Core Compulsory ™
Max. Marka: 50+50 Min. Passing Markes: 40

Lotal No. of Lectures-Tulorials-Praclical (in hours per week): 1-T-P: 0-0-10

| Group Experiment Mur, of Lab
Hours
Corrmerication Leb. 75
1. Amplirde gnd Frequency modulation and demuiulation
Iilse Amplitude, Pulsk Width modlation wnd dernoubation -

. Pulse position modulation and dlemedy laticon
Sl of TDM and FDNA Seheme.
Pulse cove modulstion and denodalation

Delu modulittion and Adeptive delimoduliton
. Open ended experiment —A.
 Upen ended experiment - H. o o _

Sy of |Heleewic conmstant amd Curie Tempergture of Femoslestric TS

-
S TR W TR P X




Cugp

Thix

2
1
4
3
.
7
g
4
1

+ Resistivily of semiconductor by Four Prabe method at different temperatiures
aril determination of Band — gap.

1, Stwdy ol thermolumincscenve of F-comires in Alkali Halide crystal
(o) Experimentul set-up for creating the thermalumineswencs containing 0ven
(uap b 2000 C7)owith power supply. digital thermumeter (R 11} Sensor) and
black box. 5
(b1 For rcasuniog of lominescarcs tntensily:

{i). Photorltplier be.
(). PMT housing with biasing circuil andd connechne coaxinl cables
iiii), EHT power supplHall etiect Fxperiments
4. Measurement of magnztoresisiance of semiconductors
(i) Four 'robe Ammungerens
| (i), Sample: Ge Cryatal (n- bepel
(iii). DM Probe shamd
(v} Magneoto resistance sehep
(). Eleirormagct
{vi). Constant cument power supply
(wvith Digital Gaussmeter
Chpen ended experinent —A

=
& Open ended expegiment 1%

eated Readings:

Greuree Kennedy, Brendan Davis, Electronic Comnmenicution Systens, Srm Prasaana, MeGres Hill

Ficlueatic.,

€. Kettel Intruduction to Solid State Physics (Wiley, Mew York)

1, #irman Principles OF the Theory of Solids (Cambrdge University Press, Cambridie)
Azaroft- [ntroduction o Solids

Omar- Elarsentasy Solid-5Stake Physics

Aschioft & Memmin Solid Swute Physics (Reinherr & Winston, Berlin]

Chaikil & Lubenak Prinemples of Condensed Mater Physics

% (). Tillai Solid Sewte Plysics (new Agc Intermational Publishers)

COML AL Seohab Soild Stete Physics (Worosa). ;
il TT. Thaeh and H, Luth, Sglid Stale Mhysics (Sponger )

course enn he apled as an eleclive by the students of followinyg subjects:

las:

| bl roptel neanscwrsesd [0S 10k | i

i Further Supggestions: Mone

Al Lhe

Coursd J_'.ITI.‘:F:I.:I] uisites:
Sopoested squivalent online Courses:

Suggested Copfinuons Evaluation Methods;

Tolal Marks: bl

Lab Record File jdepending wpon the no. of experiments performed ous of the lolal assigned
pxperiments): 20

marks for Viva Voce/ Performance: 20

2 Interaction: LU !

L4
T study this course, 2 student must have busic cirenit knowledze

Fad nf the whole sy llakis any remarks sprrestions: Mone
. k]
il (I'L -'.:1‘-\‘___.
: L

ufﬁa%"f;" v i
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M.S¢ Physics (Electronies) Second Year Forth Semester

I'I‘ngmm"{_:hlﬂi: Magier of Science in ; ;
¥ear: Second 8 fer: I¥
Physics (Electronics) S v e

Subject: Physics (Electronicy) o]
Couwrse Code; B2X1001T Course Title: Atomic smd Melecular Fhysics

Canrse Ohjertives:
Ihe ohjoctive is to stady aboul Atamic and Muolecalar Phrysics _

Course pulesnes: - : ]
Adfter completion of thes cowerse, a smdent will be abls to:

01 Stadents will be able to classizal and quantam models of atorn.

002 They will leam d:ffarent types of interacions i atom and their physical signilicance.

C03; They will leam importance rotational ond vibrationsl spectea imalecules

C004; They will be able Lo distinguish among afomie, mvalecular and electronic specira and strucure of

mnolecules.

Credils:5 . Core Compulsory

Ml x. Marka: 25475 Min. Passing Marks: 40 j

Tatal Mo. of L.:‘:EII.lI‘E'S-—TEHuri'-IIE-PJ'E:-EﬁI::J_[ill hors per week): L-T-F: 4-1-0

L il Tupics " Mo of Lectures

I Cuanbum mechisneal troatmest of ope elecuon atom, fine strocmre ol 18
hydrogen slom. Spectr ol alkali elements, singlet and wiplet siates ol He.

Spin-orbit intersetion, L-8 and J-J coupling, Lunde g-factor for L-3 19

coupling, Lande injerval rules, selection mules, [nteasiny relations, Zecman
(“erimal ond anormalons), Pasehen back anid stark ctfiects, byperfine structurs
and isolopic shift, Lamb shift. [ |
Specica of Diatome Maolecules Rotarioral Spectra (rigid motuor and non- 24
i rigad rotator model) Vierational Spectra (harmonic and enhirmonic model:
| Molecolar Syinmetre Taop, Yibrating rotatar Izoiupae saift
Rurmun Spectie (Cuantum mechunical and classical approdich’) Rlectenic %
v Spect:a-vibrational sructune of band system, tine strucline of the b |
systems, Intensity disinienstion in band sysiems: Frank Condon snnciplc

Bupgpested Boewdings:
FLE White, Introduginn o Adornr spochra
O M. Barwell, Fupdamenial of Malecolar spectroscopy, TRH.
. (3. Hexzherp, Atomnic speciea & Strucure
4. Rranaden and Jeschass, Phvsiss of Atoms wriel Moplecule

N

4. 1. WL Brovwn, Melscoiar spooinaesciapy
o0 ML Bamow, Introdaction to Ralecular speoimsoopy

X

. .-If:-.-' . ||14yf.- ’ : {_11'\ 4 q} Ly
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7. [ F. Bernath, Specirz of Atoms ard Molecule
% K. P. Strarghan aod 5. Walker, bpecroscipy, Vil L, 11 and I11
g K. Woodgate, Elermentary atomis structure, Claredon Fiess.
i M. Karglus, Atoms and Mulecules, Benjamin-Cumeming Pub. Co
11, ] b Browes:, Molecular speclioscopy, Oxfoed University Poess
1. Grupta and Kumar, Introductaon of spectriscopy
Gugpestive digital platfurms web links 7

" I'sis course can be opted as an elective by the studenis of following subjects: M.Sc PHYVSICS
I ' sugzested Continuous Evaluation Miethands:

Fonal Mlorks: 23
Hiomse Faamination/Test: 140 Marks
Writter AssenmentPresentation/Project  Resgurch Ovientetion/ Term Papers/Semmar: 10 Marks
( lzsa performance/Participation: 5 Marks
; his course, a student muast have had F]'r_lrsi_i__'ﬂ-ulld Maths in B.Se, :

: Course prevequisites: To sty ©
suggested equivalent online courses: NPTEL Lechire

Furiher Suggestions: None J
Ad the Fad of the whinle syllebues any remiprks' suggestions Maas

I"rngmm.‘fi-hﬁ: Mlaster of Seiewcs in . P [ 4 oy
Physles (Ehect ronies) Year: Second Semester: I¥
| Subject: Physics (Electromnics) j
Corse Coder PHO- BE21002T Course Tile: Nuclear and Particle I"hysics

Cowrse: Ohbjeethves:
The nhjeetive 15 o study aboul 1o differcnt kinds ol reclzar reactwons mEnking plice moour sarmoanding. studenr
will e whle i understand o: ferent kind of clementiry paticlss, inreraction and ther ¢lss fcation

CIoaree duicines: Ta E : '

afer completien of this corme, a smdent will b able to: ]’
LU They will be able to understand about natun: of nuaclenr forees.

C92: They will know difterent types of Nuclear models.

03 They will come o different kinds of nuciear reactions tinking place o our serrounding
04 They will be able to urdsrstand different kind of elementany particles, intsaction and their
classitication

Credits:5 Core Compulsery

Miax, Murl: 25275 Mlin, Passing Marhs: 40

Total M, ol 1 e-:tun:s-'l'u:nﬂah-rfrmzliul {in hours per woeky: L-T-P: 4-1-0

. ™
Loit Topics | [, "l'_|
Lectwres |
W ucloen-rclenn inteructons: Semiempircal maoss formeda, Nature of nuclear fozzes, Frm i)

of nuclenn-nuckeon potential, Deutran problen: e theory of ground ammie of deotzran,
excitd state of dheutcran, nep scattering el bow energies (cioss section, phase shift analyss,
| sattening length, nop scattering For squars well patentin’, eiTective ange thecry), p-¢
scatzering at low cnergiss {eross-seetion, Faperiment aricl sesulc) enchempe [orees, ensor
furces, high enerpy N-N scattering [yuantative discussion] chorge irdlepwndent and charge |
S¥ITILIrs ifrli':l:'-:'"' Lo .

Lok
I -

I
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uclear Models, Evidenoe of shell stuciure, singla-partic[: shell medel, its i-:nliuﬁt_-,' amsl i% _l

|ymitations, Collective model: Collective vinration and collective rotation
Wuclear netions alpha, beta and gnma deceys and their classifications, characleristics, 1%
| il selection rales and nuclear reactions, Ffizzion and fasion, Bohr-Wheeler theary, puclear chinn
rections, thermuonuclear reactions. I
Properties and orgin of elemencary particles, classification, ype of interactions ol 19
1V | ponservation laws, properties of mewons, Tesonance particles, stranze particles ond
atranmeness quanini pumber, Classification af hadmng, quirks, Gell-Mann-Okubu forerula
Snpzested Readinpgs:
Suppestive digitul platforns weh links
This course can be opled as un deetive by the students of following subjeets: Mo ceeanmnmir e

Supgested Continaous Fvaluation Methods:
atal Marks: 25
Haouse FxaminapornTest: 10 Marks
Wiitten Assignment/Presentation/Project / Rescarch Chricotation’ Term Papers:Seminar: 10 Marks
Cisa performance Porhoipation: 3 Marks
Course prercquisites: 1o study this course, a student must have had Physics and Maths in .5

sugpested cquivalent onling conrses:

,..._......,-..._.__..,..,_-____..,....,."__.._....., .......... e e N R LR LR L

Further Suggestions: None

A the Ind of the whole syliabes any remirks' suggestins: Mone

11“5*‘“1];‘:::;‘:; ?‘:T:E:l:u:tii?mm " Year: Second Semester; 1V

Subject Physics {Electronics)
Course Code: B2210037T I Courae Titles VLSI Design and Technology

Courae Objectives: - ' ) . 4

The abjective is to study aboul a desipn peespechive, stans from basic gpecifications and ends with system

leval blocks, The course starts wath hasic device undepstanding ond then deals with complex VLEI destpn and
- cirewils keeping wnind the curvent tremsd i technedogy.

{ e outcormies:

Afler completion of this cewrss, 2 sludent wall be 2hle to;
COH: Express the Layout of simiprle WIOS cireuit using Lamida hased design niles.,

Cr: Design UMOS based cincuil - ;

03 Under-tand chip lewvel tsaes and need of testubility.
04 Concepts of modeling a diginl sysiem.

Credits:5 Elective
Mlax, Marks: 25+75 Min. Passing Marks; 40
l'otal No. of Lectures-Tutorials-Practical {in hours per week): L-T-P: 4-140 |
LUnit Topics by, of Leckures
BCEETT woatic behavior, Thresheld voltige: and irs cependence on Vi, 14
I MOSFET Operstion m resistive and satiration region, Chimnel loagth

module Hen, Yeloeity samration aml its impact an sub-micran devices:, Sula-
threshold -.':'_|'|:_|l|-.'[i.n_‘-r'.. _"ril.l-:.:E for manel analvsiz, Fquoivalon: re aslance for
¥

o ’{g " .LL_,;K_ 4
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Iv

| Supgested Readings:

—lﬂtﬂFET in [rclncir}-}'s.al.ura:-::d region, Comparison of squations for Fhils
o nd RMOS. DYNAMIC behavior, Channel capacitance in difterent Teglens
of operalion, jumction grpacitanee. - =1 g

I CRLOE [nvers WTU af CMOES inverter: PMOS and WML operaticn it | 20
various fegions  inchading  velocity saluration, Switching threshold, L
{WILIp(WLn metie for serting desited VM with and without vebity
saruration, Woise Marging, buffer. Ratiuacd lopie: Peewlo MMIOE iaverles
and PROS to NMOS rofiv for performance., tri-grate inverjer, Resistive load
ipverter, Load  Copacitanes  calenlations: fan out capacitamce.  sell
capacitanes  caleulations: Miller effcet, Propagation delmy: [rst prder
analysis, nnalysis from a design perspeetive, sizing a chain of nv=riers for
minimum delay, choosing optimum number of stuges, Power, Encrgy and
Frergy [elay: Lynamic power consarmnption, Static power. Glaches ancd
power dissipasion due to direct path cuiTents, power anil delay Irade off.

This course van be opted as an cleckive by the students of following subjects: M.5c, Flectronics

(MOS LOGIC: Good @ and Poor i1, T and Higher inpud W AN znd NOR. 18
WOR, XM0OR gates, Fanetions implencntations, 2 input hulcipleser, Full
Adder: Poepde NRODS, BVCL logie, CFL based pates, Logiecal efforl,
Fleerrienl Effort, Branching e, Pess-transisior lerie. Trensinission Gate
ihain, Dynamic CROS design: Pre-charge and Evaluation, churge leakage,
bogtsirapping, charge shoring, DO MIMCY Lagic. MANTY pnd NOR based SR
ateh, and clocked SR Lateh, CMOS [r latch, MUX based Latches, clock
skew. COMOS register, TSPCR Remstcr, Schmll Trigrer, Ppelinimg and
NORA CWOS. CMOS Layous design rule

imtroduction To IC Technology: ST, MSI, LSI, VL5L Integrane [ areies. L

| Trystal Girowth ansd Wafer Preparation; Electronic Grade Silicon, Crochrulsk
Crystal Growth, Silicon Shaping, Processing Considerations Wafer Cleaning
Technolopy - Busic Concepls, Wet cleaning, Dry cleaningEmaxy: Vipor-
Phase Upitaxy, Mobecalar Beamn Bpimxy, Silicon on Insulators, Fprtaxinl
Evaluation. Didation: Growth Einetivs, Thin Oxides, Crcidation Techniguea
and Systems, Oxides Properties. Lithography: Optical Lithography, Fisttron
bearn lithography, Photo rrasks, Wer Chomical Frehing. Dielecmic and
Polysilicon Film Depesition: Depasitien” Processes of Polysilcon, Gilicon-
DHoxide, Silicon Mitride. Diffusion: Models of diffuzion in solids, Fick's 1-
' mensicnal diffusion eguation, DifTusion of Impuritics in Silicon en Zilicon |
Dicxide, Diffusion Fguations, Diffusion Profiles, [iMusion Fumace, Solid,
| Liguid and Guseous Scuns, lon-Implantation: [on-Tmplantaticn Technique,
Bange Thewy. [mplantaton Fquipmert. Metalhzation: hdetaltizalion
applietion, Mepallization Choices, Physical Vapoir Depomtion, Vauwm
lepocition, Sputtering Apparaius. Packnging of VLA dovices: PMackage
Types, Fackaging Dhesign Considerniinn, WLE[ Assembly Technalopies, -
Fackage Fabrication Technolegies, CRIOS fatrication slops.

Kang: CMOS Dagital TCs, MaetCraw-HlL weicrenEnaineering M ath, 3 edition

Tun B Rabaey: [igital Integrated Circuits, Prentice Hall; 2 edition {January 3, 2003
ajeil HE. Wesle and Kamsan Eshraghian, Principles of ChOS VLS Besign, Feurson Educatrn
ASLA, 2nd editivn, 2000 " -

Jubin B Uyeanura Mpimodaztion ke YLEL Circuils and Systems, John Wiley & Sons, Tnc., z
Bugene DFabocms, latroduction 10 YLSI Desian MoeGraw Hill Intemationil Riitions
iacknell, *lsasie VL3I Design”, Prentice Hall of [ndia Publication, 1985,

5 A S, “VLSE Technobyy™, Metraw 11l Publicatbon, 2003

& K. Cihandhi, "WLS1 Fabrication Principles”, Willy-lndia ['vt Lod, 200




[ Sugpested Conlinuous Evaluation Methods:

Tatal hMarks: 25
Flowse Fxamination/ Test: 10 Marks
Written Assignment, Presentation Propect [/ Keses arch Orientation/ Term Papers

Class performance Participation: 5 Marks - i

3 Sermninar; 10 Mlarks

fudpge of . ]

Criese hwrequi'sih-r-g: To study thia course, a student musl have had the basic know
semiconductor devices and digital design.

Suggested equivalent online courses:

hitps;fenlinecourses nptelacin/nocl_collf/preview

htpssfwwiw.conrsera. urg-"c-_-rﬁfiua lesfvlsi=dealgn-iitr
: Further Supgestions: None
At the End af the while syllabus any remarks/ s‘l_:,_,L-\;,:*f.tl-::unb~ Nune

| Pre lass: i

wronvClass: Muster of Sclence in s TV
| Physics (Klecteonies) Y ear: Second Semester:
[ . Subject: Physics (Electronies)

- Course Title: Optoclectranics and Upllr.-al Eu:-mmnmuunn

Course Code: BI2 1004T

———

Cumm Chjeclives
The abjectve of this course is to introduce the student m the Optical sources, datestors understanding of bizacs el
fiber ephcel comimunication. This ineludes the propertics of wptical fibers and how arc they used b establish

optical links for nREnLLcation systems.

Clourse outcomes:

At the end of this eourse, sudenes will be able 10
1. Lnclerstand furdamenizl properties of light and operation principles o {hasic optical

Copnponenls

2, Lnderstand the operating princi l:ll_t's anid characteristics of opricul seiroes.

3. Ungerstand and compare operating principles, chapacteniztios of cptical detectorns.
4. Understand Twrslamentals th mn-.-.ﬂ, hagic prl-nl,1p||£ and comporenis ofoptical ll:p-e:r CMUMCIon Sysied.

Croedils: 5 Flectdve o i

Moz, Marks: 25475 Min. Passing Marks: 40

Totul No. of Lectures-Tatorials-Proctical {in howrs per week): L-T-1": 4-1-0

M. ol Leetures

Lini | Topics

[ .-Ig,ht Emuicting 1hodes I_].-\.E-DEI] Structures, | ||:|'I soures materiels, | &

Cruantum Rifficiency on LED Power Maoculation of o LEL, Lasers,
I Theory -vj'f:.lmul._ll.-q.. ciizsion, Bnncipic of ser action, types of

lnsers, Laser diodes, characteristics of serniconducror sers and

I.Els. . (-

i ptical dezector [|:|r|q. iple. Characteristics of p]x-ln “detector- | &

sheomption  coefficient,  deteetor,  chure feristics,  Chantum

Il efficicicy, responsivity, P-N junchion-photo  diode, PN

photdiode, avalanche photudiode, Weise in 'hoto detcetors, Photw

. conductors. e

[¥{ferent g:.wrl'ulw of oghcal hber commMUnicanun sysiems, ? 1
n Crptical fher snucture, Propagaton ofighi- fotal inbermal reflection,

acceprunce ungle and pumerical apertucz, Seep-index, Croaded-

index, Singde and Multimocde Tibors.

' - . r%' ; . "':‘\, _Si;[ :
Pl boF e WA -
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Transmission characterstios ol uptical fibers-Sigial dogradation i 19

oplical fihers; Attenuation, Dispersvn and pulse breadeing in

diffarent types of optical fibers, fiber gplcing, fber compeclois,

comnection loasos, fiber couplers, )
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Suggestod Hoendings:

i, John M Senior, Optical fiber Commenications; Principles and practice by, 3nd Lditeon, 2010, Pearson
velucarion, :
Cerd Keizer, Optical Fiber Communication; Sth Edition, 20013, Tata MeGraw Hills,
Diafar K Mynbaey & Lowe!l L Scheiner; Fiber Optic Communications Technelugy by, Ird Fhitiamn, 200,
Puamaom Fducation.
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4 ) Cinwar, Optical Commuoication svstzms, 2nd Edition, 2007, Prectice-Hall of kndia.
5 Govind P, Ageawal; Fiber-Optic Communicatizn Syslams Ty, 3rd Lidition, 2007, Wiley [ndia.
f.  Ghatax snd Thyagrajan, Opeical Flectronics, Cambridge Lniversity Press

This conrse can be opled as an elective by the stadents of follwwing subjects
PhysiewiCnimputer Science! Mathematics Statistics

Supgested Continuons Evaluation Methands:

Tanlat bankes: 25

[riemal Tesl: 10 harks

Hame AssygmerUPresentation /Propect ¢ Rescarch Orientationd Tern Mapers/Seminsr: 10 Marks

Clags perfomaneParticipation: 5 Marks
_— e ———— L ——— -
| Course proreguisites: To study this course, a stedent must have hed the subject Physies/Electrenics Congutzl

Spiency’ Mathematica Statistics in <lass cerlificace/diploma.

Sugeented cquivalent onliie ¢oqLrses:
MIT Upsn | earning - Massachuseits Institure of Technology, i Lpes st ovpen leaming miledu

_ Mational I'rogramme an Tecanology FErhancad Leaming (NPTRL), hitps#onww youtebe enmuszrinpielind
Vttar Pradesh Lhigher Education Digital Library, airpheccontent, upsle, pov. indSearchConrent aspx
SwayamPrabha - DTLL Channel, kipasiwwa swiynnprabha. gov indindyx, phpprogram -
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MrogramyClass: Master of Sclence in
Fhysics (Electronics]as
Subject: Physies (Flectronics)
Conrse Code: B2210050 | Course Title: Major Research Projocf/ Trisserlation
Course Ofbjeclives:
The objective uf this tourse is o apprise the student with varieus lechniques and aceas of modern-day
research in Physical Sciences specilleally n Povsics

‘ YVear: Second Semester: IV

Course outcomes;

After |.:-|r|.|:'|l.:lil.:|| of the course, a shadent will be able tu;
L300 1 Frepare synopsis of a dafined research problem.

OO B Teelorm Lne bench work
CO: Prepare the research report and its pral presentations.
Mot peposure of vigervus iboreory Leaining which will help students o bocst their research

arricr

Credits: 1 0 Core Compulsory
Mazx. Mlarles 54650 Min, Passing Marks:dd)
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Tq:-tal iy, nl' Lectu rE‘i-TIJ.[ElI:-IJ‘h-“T.Jn_l:IL-E.i {in hours per week): L-T-P: (H)-20
%umn,sh.u:l Continnons Evaluation Methods:
{Asscssment is done by Cpddde)
1

Tetal Marks: 50
Content of Report: 20
Continuous Asseasment by Goada: 20

Tnteraction with Cuide: 10
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